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INTRODUCTION

Mathematics as Social Order

The steps which are not brought into question are logical inferences.

In 1806, following years of war, a revolution, and a short-lived Jacobin Repub-
lic, the Kingdom of Naples was occupied by a French army and integrated in
the imperial system. The French and their local supporters began to imple-
ment an ambitious project of modernization that aimed to transform that
ancien régime society into a centralized administrative monarchy and foster
a liberal economy. The legitimacy of the new sociopolitical order, however,
remained weak and constantly challenged. French reform plans soon ran into
muddy roads, endemic brigandage, popular insurgencies, and the resistance
of powerful local elites. But these were not the only obstacles modernization
faced. One need only open a Neapolitan textbook of the time to realize that
the French were battling in a land where their mathematics was wrong.?
This book offers a reconstruction and interpretation of this little-known
episode of mathematical resistance.* My immediate goal is to make sense of a
dramatic local shift in mathematical practice and the emergence of priorities
and methods that were alternative to those of then-hegemonic French math-
ematics. In particular, 'm interested in the success of the belief that “purity”
is an essential trait of veritable mathematical knowledge, a trait that empha-
sizes the unbridgeable distance between mathematical formalism and the
messiness of human life. The arguments that I develop to make sense of this
shift, however, aim to contribute to broader conversations. This book offers
a contribution to the literature on the situatedness of logico-mathematical
knowledge and its intrinsic historicity; in fact, it argues for understanding
mathematics as culture, and it deploys a notion of mathematical culture that
can be used to this purpose. In turn, as we shall see, a mathematical culture
presupposes and reinforces a specific image of reason, of order, and there-
fore of social and political life. An image of reason and the mathematical
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techniques that best express it open certain social possibilities while clos-
ing others; or, to put it differently, they are functional to a specific distribu-
tion of power and agency. Through the prism of this controversy, I recount
the dawn of mathematical modernity as a process of purification, a process
whose outcome was the distinctively modernist perception that mathemati-
cal knowledge—and the technologies it legitimates—are neutral tools that
can be used unthinkingly in the manipulation of both natural and social re-
alities. This is a book about the genealogy of this image of purity-neutrality
and its political meaning.*

*

By saying that mathematical knowledge is historical, I do not refer to the
fact that its concepts and practices emerged at specific points in time and
space. Rather, I argue that mathematical knowledge and its credibility should
be studied as proper historical objects. Theorems and problems, as well as
the practices of proving and solving them, must be situated historically to be
properly understood. The historicity I refer to is not chronology; it permeates
the very contents of mathematical knowledge and the way in which specific
collectives understand and deploy that knowledge. The relation of history to
mathematics is not that of a colorful background to a core of timeless truths:
history is a constitutive dimension of mathematical knowledge. Therefore,
mathematical objects and practices should be understood as essentially situ-
ated in space and time, shaped by the circumstances of their creation and use.
To argue for the historicity of mathematics, in other words, is to argue for
mathematics as culture, and indeed for the existence of a plurality of math-
ematical cultures.®

I ground my argument in a detailed reconstruction and interpretation of
mathematical life in Naples around 1800. Mathematical practice was being
transformed across Europe in this period, when key features that we attri-
bute to modern mathematics, such as the emergence of pure mathematics
as the foundational core of the discipline, originated. I look at this process
of mathematical modernization from a marginal point of view.® Naples was
the capital of a kingdom known as a destination of the grand tour and for
natural marvels such as Vesuvius, but it hardly figures in the narratives of
eighteenth-century mathematics. While Paris, the uncontested mathemati-
cal powerhouse in Europe, remains constantly visible in the background of
my story, I focus my attention southward, though not because I consider the
Neapolitan case typical; nor am I primarily interested in telling stories that
have been long forgotten, although I must admit that I have a certain gusto
for the unfamiliar. I focus on Naples because there, between the 1780s and the
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1830s, the enlightened regime of European mathematics was challenged radi-
cally and authoritatively.” Key Neapolitan scientific institutions, including the
leading university of the kingdom, rejected as untrustworthy what they called
the “very modern mathematics” incarnated by exemplary French works. In
its place, an alternative mathematical culture was consolidated, legitimated,
and put to work, and new mathematical futures were imagined.

One of the main challenges for the historical study of mathematics is the
difficulty of breaking through the pervasive image of mathematical knowl-
edge as produced in an essentially cumulative fashion and characterized by
a distinctive permanence and internal unity of meaning.® In this image, the
universal nature of mathematical knowledge is taken as given rather than as
a fascinating problem. Historical research has made it clear that this concep-
tion is a historiographical illusion, the product of a posteriori reconstruc-
tions.” Granted, it’s notoriously difficult to individuate ruptures and meaning
shifts in this scientific domain—difficult, but not impossible. Detailed mi-
crohistorical analysis of past mathematical practices, for example, can reveal
discontinuities and shifts.® Such analysis emphasizes how certain techniques
and concepts were shaped by assumptions and priorities distant from our
current concerns. It's a move inspired by a genealogical method that aims to
reveal the historical novelty of concepts and practices often taken for granted
and identify transitions between different social configurations and knowl-
edge regimes." Microhistorical analysis intends to find cracks in what might
otherwise look like solid, all-encompassing, and universally accepted regimes
of knowledge. It is arguably on the edges of such regimes, in settings where
training is less intensive and standard practices less routinized and pervasive,
that one can expect to find discontinuities, meaning shifts, resistance, and
other traces of alternative mathematical cultures. Hence the methodological
choice to focus on the margin—on sites where a regime of knowledge is more
likely to lose its grip.

The present study focuses on a controversy between two groups of math-
ematicians active on the margin of late-eighteenth-century mathematical
Europe. As shown by exemplary work in science studies, focusing on contro-
versies is another method to maximize the possibility of encountering discon-
tinuities. This move can help bring to the fore the flexibility of mathematical
concepts, conflicts between alternative mathematical cultures, and processes
of consolidation or dissolution of mathematical regimes. In what follows, I
reconstruct the mathematical cultures of these two groups, emphasizing their
situatedness and the resources deployed to make their mathematical knowl-
edge credible. As noted by Andy Warwick, mathematics does not travel more
easily than, say, experimental knowledge or technology; its reproduction and
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deployment in different settings is no less demanding."”” But the efforts re-
quired to construct sameness and universality in mathematics have remained
largely undetected. By looking at European mathematics from the margin, it
might be easier to see this universality as a historical object that can be col-
lectively constructed, sustained, and dismantled.

Mathematics Has a History

Reconstructing this episode of mathematical resistance means to focus on
mathematical cultures, and on their institutions, resources, practices, skills,
and broader orientations. The mathematical cultures under scrutiny mani-
fested themselves primarily through a controversy that reoriented mathemat-
ics in Naples between the 1790s and the 1830s. Reacting against what they
perceived as the invasion of French mathematics, leading local practitioners
argued that mathematical procedures urgently required a much higher de-
gree of rigor and precision, and that “pure mathematics” needed to provide
solid foundations to the rest of the discipline.

Other mathematical communities across Europe shared similar concerns."
Many began to perceive logical gaps that required urgent attention. Signif-
icant parts of mathematics, some believed, needed to be reconstructed on
new, more secure foundations. How should we understand the emergence
and immense fortune of these beliefs? By and large, responses have been of
the teleological kind: there were flaws, as we can see today “from a logical
point of view.” This view is behind the bad reputation of the mathematical
eighteenth century. In a landmark study of the history of mathematics, Carl
Boyer referred to the elaboration of eighteenth-century calculus as “the pe-
riod of indecision,” while Morris Kline famously labeled it the “illogical de-
velopment” In this perspective, the foundational concerns and the research
programs spurred by those concerns are, quite simply, self-explanatory.'*

By contrast, this study problematizes the emergence of what has been ef-
tectively described as the foundational anxiety that characterizes much of
nineteenth-century mathematical life.”* Naples, in this respect, offers an excel-
lent vantage point, due to the early manifestation of this anxiety and its striking
radicalism. In Naples, foundational concerns emerged in a controversy over
geometrical problem-solving techniques in the late 1780s and early 1790s. The
main actors were members of two competing schools, the synthetic and the
analytic. Under the banner of the synthetic school, a group of mathematicians
led by Nicola Fergola (1753-1824) championed the use of sophisticated geo-
metrical methods as the only legitimate and trustworthy methods to establish
mathematical truth. Their methods were inspired by the classical tradition,
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and the language and style of their problem-solving procedures aimed to revive
what they regarded as the Greek golden age. The synthetics saw the purity and
elegance of their methods as threatened by what they described as a recent ab-
erration in mathematics, an analytic trend that saw the essence of mathematics
in an algebraic and algorithmic approach best incarnated in the work of Joseph-
Louis Lagrange (1736-1813). To the members of this analytic school, as they
called themselves, what mattered was not the solution of a single geometrical
problem via inspection of the figure, no matter how ingenious, but rather the
capacity to interpret that problem as a case of some family of problems whose
solutions could be obtained mechanically through the solution of systems of
algebraic equations. To these Neapolitan mathematicians, choosing one set of
concepts and techniques over the other had serious practical, epistemological,
and even moral implications. In the eyes of leading synthetic mathematicians,
training young students in the unrestricted application of algebraic methods
was tantamount to depraving their minds—and the consequences of that train-
ing were catastrophic for both mathematics and social order. To understand
this anxiety and the perceived need for rigorization it caused, we must begin by
reconstructing the meaning of these apparently extravagant allegations.

That these questions are amenable to historical analysis is not an obvious
claim. Traditionally, historians of mathematics have been more concerned
with tracing lineages of ideas rather than with the people who carried them.'®
“For in truth, not everyone agrees that mathematics has a history;,” wrote Re-
viel Netz, referring to a divide among historians of mathematics that was ef-
fectively captured by David Rowe’s distinction between “cultural” historians
and “mathematical” historians, “those who study the history of mathemat-
ics primarily from the standpoint of modern mathematicians”'” For math-
ematical historians, the history of mathematics reconstructs the reasoning
behind past mathematical practices, thus clarifying their rational nature and,
if necessary, detecting mistakes. In this perspective, one makes sense of past
mathematics by showing how it fares in relation to an alleged universal math-
ematical rationality, which tends to coincide with our own current practices;
history might be curious and entertaining but is ultimately just noise. History
is the layers of contingency that need to be peeled off to reveal the rational
(or irrational) core of a piece of mathematics: what is truly important cannot
be historical. In this view, questions like those addressed in this book would
be addressed through rational reconstructions; standard labels like “the rigo-
rization of calculus” were coined to refer, at once, to the intentions of the
historical actors and to the judgment of the historian.

The cultural history encouraged by Rowe, by contrast, is an attempt to artic-
ulate or problematize the notion of a taken-for-granted universal mathematical
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rationality. To varying extents, historians have pointed at the historicity of
mathematical reasoning and its outcomes, including allegedly timeless no-
tions such as rigor, exactness, proof, and logical deduction.'® By the mid-
1990s, Rowe noted, the “monolithic image of mathematics” had visibly shifted
toward “investigations informed by a variety of methodologies and set firmly
in a socio-cultural context”!” Numerous sophisticated reconstructions of the
conditions and contexts of past mathematical practices have been written
since then, exploring the intricacies of what Michael Barany aptly named “the
unruly past of ruly knowledge.” In the current historiography, this heightened
attention to context coexists with sophisticated attempts to trace diachronic
connections and a renewed interest in the heuristic potential of rational re-
constructions. The tension between these different axes of research has in-
deed been the focus of many recent productions.”® To paraphrase a classic
passage by Steven Shapin: one can either debate the possibility of doing the
history of mathematics, or one can do it.**

Interpreting the History of Mathematics

In this book, I outline a sociohistorical interpretation of the emergence and
legitimization of certain trends that characterized mathematical life in Eu-
rope around 1800. I'm especially interested in offering an interpretation of
my actors claims that certain eighteenth-century ways of proving theorems
and solving problems were inadequate and dangerous. Offering such an in-
terpretation does not mean ignoring their technical concerns but rather un-
derstanding why they saw certain technical choices as the only viable ones.

I construct my interpretation by situating mathematical perceptions, re-
sources, and practices within specific cultures, which are sustained by collec-
tives (in this case “mathematical schools”) that orient themselves in specific
ways in their social worlds.?? This process of contextualization and recon-
struction allows me to see possibilities and constraints and therefore retrieve
relevant meanings and motivations. To use an expression by historian of art
Michael Baxandall, I try to map the “patterns of intention” that innervate
specific mathematical practices. Or, in anthropological parlance, I treat the
mathematical discontinuity under study as a deep rather than a shallow phe-
nomenon.” Deep enough, at least, to be legible as a sign that the disagree-
ment invested the very idea of reason that grounded those mathematical
practices.”

In his notes for those who survived the eclipse of reason, Martin Jay iden-
tifies “a reciprocal feedback loop” connecting the theoretical idea of reason,
however it might be understood, and “the multiple practices of rationalization”
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Among those practices of rationalization, mathematical practices hold a spe-
cial place, as they are often portrayed as quintessential expressions of reason in
action. This book contributes to the exploration of this entanglement, focus-
ing on the way mathematical practices embody and sustain specific images of
reason. The mathematical controversy we'll scrutinize was also a controversy
between two incompatible ideas of reason. Hence it was a most salient but es-
sentially unsolvable controversy; one that could only, as it did, fade away into
insignificance.”

Through this controversy we can glimpse a particular moment in the his-
tory of reason, one—I argue—characterized by the dawn of a reactionary rea-
son. It was a reactionary turn that shaped mathematical, scientific, and politi-
cal modernity. To emphasize this point, I link mathematical practices to ideas
of reason through a series of other cultural phenomena, including science,
engineering, political economy, politics, philosophy, theology, and landscape
painting. While keeping mathematical problem-solving techniques at—
literally and figuratively—the center of the book, we shall recognize in each
story, no matter how apparently distant and unrelated, the blueprint of the
same basic cognitive and political conflict. To many of the protagonists of this
book the elaboration of a new and reactionary mathematics was indeed the
first and necessary step toward the overall restoration of social order.?

The choice to focus on a controversy is also an homage to the early days
of the Edinburgh school in the sociology of scientific knowledge, and to its
pioneering case studies that searched for the interests that shape even the
most technical of knowledges.”” The initially outrageous tenets of those stud-
ies are still key to the historical study of mathematics and formal knowledges:
that we should write the history from the point of view of the actors, take a
symmetrical approach in the analysis of what we now consider true or false
knowledge, or look at what actors did rather than rely solely on their meth-
odological claims.”® This book builds upon the literature in the sociohistori-
cal study of mathematics that ensued, especially those works that pioneered
the study of mathematical knowledge as situated knowledge, focused on the
broader significance of processes of abstraction and mechanization, and em-
phasized the social shaping of formal techniques such as statistics.”

Many of the important lessons to be drawn from this literature are em-
bedded in the notion of “mathematical culture” deployed in this book. There
is a long tradition of identifying styles in mathematics, a notion that has been
variously understood as having to do with individual temperament, national
character, the Zeitgeist, or the direct expression of a culture in a Spenglerian
sense. The term “mathematical culture” has been given a more familiar an-
thropological and sociological meaning by David Rowe, who uses it to refer
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to the set of resources available to a specific group of mathematicians.” The
ethnomethodological and sociological study of formal deduction has offered
some other relevant usages of similar terms, such as Eric Livingstone’s “cul-
ture of proving,” which refers to the shared culture that supports the math-
ematician’s strategic moves, and Donald MacKenzie’s deployment of the same
term in the plural to emphasize instead social conflict and difference.’® These
authors’ usages are typically deflationary, in the sense that they do not ges-
ture at grand, all-encompassing worldviews but rather refer to the contingent
heterogeneity of resources and practices involved. I embrace this notion of
heterogeneous mathematical cultures, which echoes Ludwig Wittgenstein’s
rendering of the mathematician-as-bricoleur—and his effective demolition
of the illusion that the mathematician’s moves are dictated by an underly-
ing universal rationality conceived as an invisible, all-powerful, and perfectly
rigid logical machine. Wittgenstein’s disarmingly elementary examples show
that no formal deduction can ever be self-evident. There is no rigid logical
machine, only people who act rigidly when they practice logic. Those ex-
amples also show that deductive procedures have meaning only if immersed
in forms of life that would tacitly and contingently define their criteria for
application. In David Bloor’s sociological reinterpretation of those famous
aphorisms, mathematical concepts and rules become self-evident only if and
when they turn into “institutions”—when they are inserted in a network of
concepts and practices supported by the collective interests of a social group.*

In this book, a mathematical culture cannot be properly understood in
separation from the specific forms of interaction and social organization that
create the conditions for its emergence. Technical choices and instrumental
action will be described as always and necessarily sustained by social priorities
and objectives. This notion of mathematical culture is inclusive of practice,
and can be defined as a set of mathematical resources and practices shared
across an expert group whose social organization and functioning are best
understood in terms of a goal-oriented status group.”* Rather than pursuing
misleading demarcations between mathematical contents and social context,
this notion emphasizes the collective and goal-oriented nature of mathemati-
cal knowledge as well as the performative dimension of mathematical cul-
tures, as they incessantly contribute to the representation, constitution, and
transformation of social worlds.**

Mathematics and Power

Around 1800, a mathematical culture emerged in Naples that was alterna-
tive to hegemonic French mathematics. That such a significant cognitive
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discontinuity appeared at a time of major social and political upheaval is
hardly coincidental. The social transformations in the Kingdom of Naples
were not essentially different from those in other parts of Europe. What was
distinctive, though, was the intensity with which Neapolitans experienced
these transformations and the extreme historical conditions that structured
their experience.*® Due to these conditions, the Neapolitan critique of French
mathematics reveals an urgent and unmediated political dimension. The re-
jection of certain practices and the redefinition of the relation between math-
ematical knowledge and empirical reality were, in the eyes of the relevant
actors, politicized acts. They were a reaction against the aberration of a revo-
lutionary mathematics that had dissolved the “natural” social order, under-
mined the principle of authority, and afforded a redistribution of agency that
empowered the traditionally subordinate, bringing on the stage new political
subjectivities. Recognizing the political dimension of certain mathematical
choices does not mean that these choices were not truly mathematical: they
were mathematical and political at once. After all, in Naples, French analysis
had shaped the political imagination of local Jacobins and had been defended
by French guns, deployed by civil engineers to reshape the landscape of the
country, resisted by local communities, and mathematically refuted by reac-
tionary elites. How could one split the two stories apart without missing the
point of it all?

The standard reference for the relationship of science and polity in revolu-
tionary and Napoleonic France has long been Charles Gillispie’s monumental
two-volume assessment.*® For all its scholarly prowess, however, his inquiry
into the founding institutions of French modern science has surprisingly little
to say about power. He conceives science and polity as two separate, autono-
mous spheres of action that at times interact—as when scientists search for
financial support or when politicians try to use ready-made scientific knowl-
edge and technological artifacts to achieve their political goals. Gillispie’s ac-
count is dichotomic and normative, presenting science and politics as two
distinct spheres of action that are, and should remain, separate. Interaction—
contamination, one might say—is dangerous, and will inevitably produce bad
science as well as bad politics. In other words, Gillispie portrays the rela-
tion of science and polity as external, not essential to the nature of either ele-
ment. Reviewing Gillispie’s first volume, Keith Baker notes the implausibility
of this position given the multitude of historical evidence that indicates the
reciprocal shaping of science and political action in late-eighteenth-century
and revolutionary France. Consider, for example, the collaboration between
Turgot and Condorcet on the problem of the standardization of weight and
measures. Facing a crisis of political legitimation, Turgot’s strategy was to use
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the growing authority of modern science to achieve political consensus by
transforming a political problem into a cognitive one. In his view, “natural
reason, rather than political will, was to be the source of order and authority
in political affairs”®” What Baker describes is a situation in which the relation
of science and polity is, in fact, internal

Moving away from Cold War historiographical categories, historians of
science have demonstrated how, far from being a neutral analytical tool, the
separation of polity and science should be seen as historically situated: in
fact, largely, as an outcome of the historical processes studied in this book.*’
In Naples, this theme was visible primarily in the emphasis with which some
Neapolitan mathematicians insisted on the necessity of defending the alleged
purity of mathematical knowledge—as opposed to the impurity of knowledge
derived from, and therefore polluted by, empirical considerations. How to in-
terpret this anxiety-ridden defense of mathematical purity? In what follows, I
turn this process of purification and its outcomes into historical objects whose
emergence needs to be reconstructed and interpreted through a genealogical
approach—a genealogy of purity.* Consistent with the definition of math-
ematical culture introduced above, this genealogy tries to reconstruct the
concrete ways in which socioeconomic formations created the conditions of
possibility within which certain mathematical objects—including the mod-
ern concept of “pure mathematics”—were constituted and legitimated.*’ At
the same time, I explore the performative role of these mathematical objects
and techniques, the way in which they were deployed as organizing principles
to structure social and political life.

These considerations have further sharpened my use of the notion of
mathematical culture. As mentioned above, the term refers to the resources
available to a group of actors and to the ways those resources are deployed to
address the goals and priorities of that group—culture and practice. Also, I do
not limit my use of the term to refer to the heterogeneity of the mathematical
resources and practices involved but emphasize the patterns of social inter-
action that are proper within that group and its processes of socialization.*
These patterns direct our gaze toward larger social configurations. In fact,
the group’s goals and priorities can only be produced and sustained through
situated collective action; they are shaped by the group’s broader orientations
to the natural and social world.*

In early-nineteenth-century Naples, debates in mathematics and politics
centered on the relation between the practice of geometrical problem solving
and that of political problem solving. One could not intervene effectively in the
political discourse without tackling the question of the nature of mathematics;
nor could one do mathematics without ipso facto taking a political side. The
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notion of mathematical culture and the genealogical method are especially
apt to capture this historical moment, as they are porous and invite contami-
nation. They emphasize the proximity of polity and science rather than their
distance and mutual exclusion. We'll see that this proximity will at times look
like an identity: in my reconstruction mathematics is not “influenced” by poli-
tics; neither am I arguing that social conditions shape mathematics in some
generic sense. Rather, mathematical reasoning and social power enter the nar-
rative as different aspects of the same process, as if they were the same thing
under different forms of awareness, and a change in one would not cause a
change in the other but would rather entail it.** In this way I articulate, within
the history of mathematics, a fundamental science studies insight, one often
expressed through the idiom of coproduction: to produce knowledge means
always and necessarily to produce a certain form of social order.*
Mathematical cultures and the ideas of reason they embody orient prac-
titioners in their attempts to order the world. These acts of ordering and re-
ordering are ideal sites for the historian to study how technical knowledge
can be constitutive of specific distributions of power. In fact, this book is as
much about mathematical practices as it is about distributions of power and
agency.* As we shall see throughout the Neapolitan story, new mathematical
possibilities entail new political possibilities, while mathematical restrictions
entail a restriction of viable political options. The first half of this book recon-
structs the emergence of a revolutionary mathematics that embodied a radical
social vision centered on a massive redistribution of agency across society
and on the empowerment of subordinate groups. The second half focuses on
the reactionary mathematics that challenged these new political subjectivities
in the name of tradition, the principle of authority, and the “natural” social
order. Reactionary mathematics, as we shall see, was a mathematics forged in
battle, no less militant than its revolutionary counterpart. The modernist im-
age of techno-mathematical purity and neutrality arose from a battlefield: the
same battlefield upon which Europe’s sociopolitical future was being decided.

The Structure of the Book

The book is structured as a scaling exercise articulated in two movements. At
its center is the Neapolitan controversy over mathematical methods, which
functions as the main organizing principle. The first movement consists in
zooming in on the controversy. Chapter 1 focuses on analysis and the power
of abstraction. We move from the eighteenth-century notion of analysis as a
set of heterogeneous practices and explore briefly its significance. I empha-
size how analysis came to be seen by many as a savoir faire that should inform
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political and administrative decision-making, according to the principle that
“to administrate is to calculate” This analytic reason coexisted with a culture
of sensibility that permeated eighteenth-century philosophy and science, and
the combination of analysis and sensibility provided powerful tools for the
critique of traditional social institutions. I then reconstruct the reception of
analysis in Naples and describe how its practices were integrated into the lo-
cal enlightened and reformist discourses. I explore some of analytic reason’s
concrete embodiments and examine how they were deployed for the mate-
rial reorganization of production, thus shifting from analytic reason’s criti-
cal capacity to its extractive capacity. The mechanization of olive oil mills is
exemplary of the analytic rationalization of a traditional production process
that created a new kind of commodity and forced a transformation of social
relations in the producing regions. The partial failure of this sociotechnical
project reveals the full extent of the resistance against modernization, its het-
erogeneity, and the impossibility of neatly separating “tradition” and “innova-
tion” Finally, I argue that the late Neapolitan Enlightenment, characterized
by more pessimistic and palingenetic visions of the future, was not a rejec-
tion of previous analytic and sensationalist priorities but rather a form of
radicalization, one that created the conditions for a full-fledged revolutionary
discourse in the 1790s.

Chapter 2 shows how some Neapolitan mathematicians and political activ-
ists mobilized analysis and sensibility in their attempt to revolutionize Nea-
politan culture and society. I follow closely the scientific and conspiratorial
activity of Carlo Lauberg (1762-1834) and Annibale Giordano (1769-1835),
who ran a popular private school of chemistry and mathematics, became
leading figures in the local Jacobin movement, and, in 1799, led the revolu-
tion and the short-lived Jacobin Republic. The Republic itself was conceived
as a political system founded on the logic of analysis. To these Jacobins, math-
ematics was a revolutionary knowledge and through its practices, they be-
lieved, a more equal and just society could be constituted. There could be
no meaningful separation of mathematics and politics in the Jacobin world-
view, as the analytic reason embodied in their mathematics was the same that
shaped their political vision and guided their revolutionary action. In other
words, for these Jacobins analysis was a tool of liberation—mathematical
and political; its practices were necessarily impure, mixed up with empiri-
cal reality, and that is why they were effective. Based on the Neapolitan evi-
dence, I suggest an overall revision of the notion of “Jacobin science” and of
its historiographical significance. What earlier critiques of Jacobin science
were targeting was the very possibility of a revolutionary science—a science
that understands itself as agent of political change. The joint action of local
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counterrevolutionary forces and international anti-French contingents de-
feated the newborn Republic, opening a season of political trials that wiped
out the local mathematical culture associated with analysis, social mathemat-
ics, and revolutionary action.

In chapter 3, the empire of analysis strikes back. I recount the return of
the French to Naples and the success of analysis during the so-called French
decade (1806-1815). I focus on the ambitious project of modernization imple-
mented by the French-Neapolitan governments and on their attempts to re-
organize the state and the administration through the deployment of a new
kind of expertise: the analytic knowledge of technical elites such as civil engi-
neers, statisticians, and cartographers. Analysis was celebrated as a universal
language for representing and transforming the natural and social worlds.
But the structural conditions of this renewed analytic enthusiasm were dif-
ferent from those of the 1790s. The Napoleonic normalization of political life
and the imperial system to which Naples was annexed created the conditions
for a clear-cut separation of analytical techniques and political revolution. It
was a process of purification that aimed at isolating an alleged technical core
of analytic formalisms from the Jacobin political agenda. Intriguingly, the
impossibility of critiquing the political status quo had mathematical impli-
cations, which resulted in a methodological compromise between synthesis
and analysis. The philosophical framework for this political and mathemati-
cal compromise was initially ideology (the analytic study of the origins and
connections between ideas), followed by other approaches that emphasized
the relative autonomy of individual reason and expressed the interests of the
postrevolutionary agrarian elites, a social bloc that supported constitutional
liberalism and modernization up to 1848. Envisioned as a tool of emancipa-
tion and liberation by the Jacobins, analysis was deployed primarily—though
not exclusively, as we shall see—as a tool of social control and extraction dur-
ing the Napoleonic age and the Restoration.

Chapter 4 considers the shape of the southern kingdom: the different
ways in which its physical and human landscape could be represented and
transformed. I focus on the most prominent group of technical experts es-
tablished during the French period: the corps of civil engineers. These engi-
neers, trained and selected in an internal school, were perceived as embody-
ing analytic savoir faire at its best. Their action aimed literally to reshape the
Neapolitan landscape and the forms of life that it supported. Administrative
centralization and techno-scientific standardization were the leitmotifs of
their campaigns. This new generation of analytic mathematicians founded
and legitimated their practice on the ideal of a powerful but not all-pervasive
algorithmic rationality. Their mathematical tools™ critical capacity was not
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universal, but it could be legitimately exercised within well-defined areas of
intervention. Through a brief survey of projects supported by the director of
the corps of engineers, Carlo Afan de Rivera (1779-1852), we see how analysis
was being deployed to overcome the resistance of local authorities and local
knowledges. The goal was to rationalize the administration, the economy,
and the very physical landscape. I then shift attention to the resistance met
by this normalized version of the analytic reason. Who were the enemies of
the engineers? The intense sociotechnical controversy over modernization
was a battlefield for competing social groups, and the legitimacy of the en-
gineers’ analytic rationality was often the key matter of concern. I examine
the views of a first-rank politician as a means to enter the world of reaction-
ary politics, and to reconstruct how reactionaries imagined the shape of the
kingdom. This reactionary vision found expression in the production of one
successful group of painters who portrayed Naples and its surroundings in
the early nineteenth century. Their productions originated a series of roman-
tic visual tropes that became popular across Europe. I argue that their way of
seeing embodied reactionary assumptions and priorities that radically ques-
tioned the modernization project and its mathematical and moderate liberal
foundations.

At the center of the book, in the intermezzo, I offer a concise description
of the methods used by the members of the two Neapolitan schools, the syn-
thetic and the analytic, which competed for mathematical hegemony between
the 1790s and the 1830s. The narrative is not organized chronologically; nor
does it aim to offer a complete survey of the controversy. Rather, I reconstruct
the mathematical methods of the two schools through a couple of elementary
examples, and refer to their main resources, priorities, and pedagogical styles.
I consider the epistemological assumptions that informed the two methods,
but hew close to the mathematical world under scrutiny, as is customary in
this kind of reconstruction. I briefly outline the historiographical trajectory
of this controversy, noting how “backwardness” has been the key interpretive
category: the synthetics were defending a backward mathematics against the
innovative mathematics of the analytics. The implausibility of such an inter-
pretation is made clear by the relation of the intermezzo to the other chapters:
the meaning of the controversy is indeed refracted through each one of them.

With chapter 5 we begin to zoom out of the technical controversy, along a
trajectory that mirrors the movement of the first four chapters. We thus shift
to some broader considerations on what I call the “geometry of reaction”—
mathematics as practiced by the synthetic school. I survey the social features
of this group and examine their research and educational goals, as well as
their self-understanding within the history of mathematics. I argue that their
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distinctive, Greek-like mathematics was not the expression of an outmoded
local tradition but rather a new phenomenon, the outcome of precise choices.
Central to this mathematics was a distinctive and very modern anxiety to
defend the alleged purity of mathematical knowledge from the contamina-
tions that had corrupted it during the eighteenth century and the revolution-
ary period. But a pure mathematics, disconnected from empirical and social
reality, required reliable mathematical-logical foundations to be credible. The
political move of isolating mathematical knowledge from social reality cre-
ated a major mathematical problem, the problem of foundations. I recon-
struct synthetic mathematics as a mathematical culture that offered a possible
solution to that problem.

Chapter 6 continues to zoom out, opening up a vista on what I describe
as a scientific counterrevolution in Naples. Mathematics was perceived as key
to a broader reaction against the alleged degeneration of the modern world,
but all sciences were supposed to join the fight. I explore various forms of
reactionary science that emerged in Naples between the 1790s and the 1830s,
moving from the exemplary work of Nicola Fergola, leader of the synthet-
ics but also a prominent natural philosopher. I consider university textbooks
and the research of famed physicians and experimental natural philosophers
to reconstruct their “apologetic empiricism,” an approach grounded on the
redefinition of the role and scope of human reason and therefore of legitimate
scientific practice. Mapping apologetic empiricism means mapping the web
of individual actors and institutions that sustained the political and religious
reaction in Naples.

Chapter 7 zooms out further, offering an overview of the broader politi-
cal and cultural reaction within which this scientific counterrevolution was
embedded. This world is that of a newly defined reactionary reason, which
was supposed to fight the revolutionary excesses of the analytic reason—
and indeed replace it. I explore, in particular, how the culture of reactionary
Catholicism redefined the relationship between polity, religion, and knowl-
edge. I trace this form of anti-Enlightenment back to its eighteenth-century
roots, showing that Naples was the site of an early and radical elaboration
of anti-encyclopedic themes and practices. I sharpen the contours of reac-
tionary reason by considering the productions of French traditionalism, the
literature of the aristocratic reaction, and Neo-Scholastic philosophy. As di-
verse as they were, these movements reacted against a common enemy: the
challenges to an order in which agency was considered the prerogative of
traditional elites—be they in culture, religion, or politics. In each of these
domains, the tide of secularization needed to be reversed and the principle of
authority reinstated. At the root of all religious and political upheavals was,
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ultimately, the rebellion of individual reason, emblematized in the persona
of the hubristic godless mathematician. Reinstating the principle of author-
ity implied rejecting the analytic reason—individual, a priori, universal, and
ahistorical—while saluting the dawn of a reason that was collective, a poste-
riori, contingent, and eminently suited to historical thinking—a reactionary
reason.

Chapter 8 articulates my historical interpretation for the emergence of
pure mathematics as a foundational field at this particular juncture of the
nineteenth century. I argue that this emergence can be seen as part of a
broader project to “return to order” that characterized much of social life
starting from the revolutionary experiences of the 1790s. The foundational
concerns and the emphasis on the need to keep mathematics pure were math-
ematical responses to urgent political problems. The same is true for the faith
in the power of algebraic algorithms that characterized the competing ana-
Iytic practice (boundless in the Jacobins, limited in the later Napoleonic and
Restoration technicians). I then reflect on the locality of my own interpreta-
tion and on the possibility of generalizing it to the broader European con-
text. What can be generalized, I argue, is my interpretation of foundational
anxiety as a reaction to the use of analysis to legitimize and guide action in
social and political matters, hence seeing the preoccupation with purity as an
attempt to restrict such action mathematically. The emphasis on purity and
rigor are the cornerstones of a new mathematics for the age of the return to
order. That one should call for a return to synthetic geometry rather than
for a rigorization of analysis is not essential in this respect but depended on
local conditions. I consider the mathematical work of Paolo Ruffini (1765-
1822) and Augustin Cauchy (1789-1857) to illustrate this point. The deep op-
position in my story, therefore, is not between geometry and algebra. Rather,
it is between mathematics as a pure, rigorously defined and self-contained
body of knowledge and mathematics as a set of highly general and universally
applicable algorithmic procedures, seen as expressions of all-encompassing
universal rationality. In other words, it is about two different kinds of reason
and their political significance. I conclude by comparing the results of my
study to those of other assessments of the relation between mathematics and
modernity. For all its apparent backwardness, I conclude, the anxiety that
pervaded the synthetics’ reactionary mathematics takes us straight to the core
of our mathematical and political modernity.



Adventures of the Analytic Reason

Analysis loomed large in eighteenth-century European culture. Some philos-
ophers, politicians, and administrators were fascinated by its perceived trans-
formative power; others were repelled. Few remained indifferent. We begin
our exploration in well-trodden territory: how did the French philosophes
understand analysis? The analytic way of thinking, in their view, was combi-
natorial, calculative, and algorithmic. But it was not a conventional game: its
power derived from its connection to the profound structures of reality. Nor
was it mindless; on the contrary, analysis was emblematic of the workings of
human reason. The critical potential of these claims cannot be missed: analy-
sis could be deployed to question traditional cognitive and social hierarchies.
The reason of these philosophers was an analytic reason—the organizing
principle of new ways of life.

The thread of eighteenth-century analysis takes us swiftly to the world of
sensations and emotions. A wealth of scholarship has dispelled the illusion
that one could neatly separate an “analytic” from a “sentimental” Enlighten-
ment. The eighteenth century was, at once, an age of reason and an age of
sentiment. The champions of analysis were indeed fostering an epistemol-
ogy that grounded all human knowledge and morality in sensations. Sensory
impressions, understood as micro-collisions, were considered the building
blocks of both ideas and emotions, bridging the gap between the rational and
the sentimental, the natural and the social. Both reason and natural senti-
ments were to be mobilized to transform moral and social life.

The next step takes us southward. Through a concise reconstruction of
the Neapolitan Enlightenment, we follow the fortunes of analysis at those
lower latitudes in the second half of the eighteenth century. For many Nea-
politan philosophers and reformers, planning the future of their country was
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an exercise of analytical imagination. Reformist plans typically moved from
recognizing the backwardness of the kingdom’s socioeconomic conditions to
promoting an analytic reorganization of institutions, production processes,
and markets. When these transformations met resistance or failed altogether,
reformers denounced the baffling ignorance of relevant actors, as well as their
illicit interests. In particular, enlightened producers of olive oil—a lucrative
business in the kingdom—found that certain modern machines imported
from northern Italy did not seem to work on their estates. These machines,
I suggest, embodied the logic of analysis and could not function properly
without a profound transformation of the socioeconomic landscape. Simon
Schaffer, explorer of the concrete embodiments of machine philosophy, noted
that there is “an intimate connection between the machinery of natural phi-
losophers’ concerns and that of the new entrepreneurs” The mechanistic and
analytic ambitions of eighteenth-century philosophers cannot be understood
apart from the mechanization of production processes or the rise of a rational-
ized labor regime. The Neapolitan case is revealing because it illustrates the
joint failure to consolidate both such a regime and the culture of analysis. The
shape of milling stones and the design of presses talk to us about resistances to
the plans of rational management of the Neapolitan enlightened elites.!

Disposing of the misleading opposition between a rationalistic and a
proto-romantic Enlightenment is also useful because it allows us to recon-
struct the metamorphosis of analytic reason in Naples during the 1780s and
1790s. That the reformist discourse was developed largely in the sites and
languages of Freemasonry and framed within historicist perspectives should
not be seen as a rejection of earlier analytic ideals. Reformers continued to
believe it possible to transform social reality through the understanding and
manipulation of its underlying rational structure. Clear to many, however,
was that the gradual reformist approach had failed. Instead, the revival of
Giambattista Vico’s cyclical philosophy of history, alongside a renewed fas-
cination with natural catastrophes, seemed to point toward a more radical
process of palingenesis.

Reason as Analysis and Sensibility

To its eighteenth-century supporters, the term “analysis” did not refer to a
theory or a particular mathematical technique. Rather, it was a way of think-
ing and a way of doing: a savoir-faire. Authors used analysis to refer to a va-
riety of cultural resources and practices that could be deployed to frame and
solve all kinds of problems; the unifying element was its underlying logic. The
scope of analysis expanded rapidly from mathematics to natural philosophy,
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engineering, and medicine, reaching even the moral and political sciences.
Essentially, its adherents perceived analysis as a novel way to represent and
classify things, understand all their possible relationships, and intervene to
modify them. Supporters of this savoir-faire pointed at the impressive devel-
opments of the mathematical sciences: from Descartes onwards, they argued,
analysis had brought to the previously divided disciplines of geometry and al-
gebra uniformity, procedural clarity, and empirical effectiveness. The contrast
between this development and the persistence of traditional cognitive styles
in the moral sciences was increasingly the source of an intolerable scandal.?

One of the eighteenth-century meanings of analysis was the method of
solving mathematical problems by reducing them to equations. Problems
in geometry or mechanics were translated into linear sequences of symbols
and reduced to their simplest components. Each component could then be
considered and solved in isolation from the others as an autonomous prob-
lem, which made for a streamlined and effective problem-solving process.
D’Alembert was convinced that the analytic reason was best incarnated in
mathematics and referred to the methods of integral calculus as the epitome
of analysis in action. But the significance of analysis extended well beyond
the domain of mathematics: analysis, he argued, “gives us the most perfect
examples of the manner in which one should use the art of reasoning.” This
analytic art of thinking came to be regarded as an exemplary incarnation of
reason itself. For Voltaire, “the only way man can reason on the objects [of
experience] is analysis,” while Condillac insisted that analysis was not only
the best method for discovering all kinds of truth but also the best pedagogi-
cal method. To him, the ancients’ predilection for synthesis was their greatest
cognitive limitation. Overall, the philosophes saw no obvious limitations to
the application of analysis, attributing its heuristic power to the use of a sym-
bolic language that permits the decomposition of complex ideas into simple
ones. Thus all possible relationships can be represented in the clearest and
most immediate way.?

To understand the development of eighteenth-century science, we ought
to take into account that many practitioners were striving to appropriate and
deploy into their own fields what they perceived as a unitary analytic para-
digm. This perception of analysis as a universal procedure was built upon
John Locke’s epistemology, especially his sensationalism (the theory that all
knowledge originates in physical sensations) and his call for a well-defined
language to communicate them. The articulation of the relation between
senses and thought remained problematic though, and most scholars agreed
that sensationalism had to be somehow mitigated, for example through the
recognition of certain active faculties of the mind, or by positing signs as the
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intermediaries between perception and reflection. To Condillac, a system of
signs is what makes thinking possible; hence, the art of reasoning is coex-
tensive with a well-made language: “The creation of a science,” he wrote, “is
nothing else than the establishment of a language” Scientific languages are
incarnations of analytic systems and therefore of correct reasoning. In this
sense, in the Encyclopédie they are described as “a kind of calculus™ By the
mid-eighteenth century, this constellation of beliefs had become so pervasive
that, as noted by Ernst Cassirer, the very notion of science was seen as coex-
tensive with that of a calculus. Michel Foucault described this striking feature
of eighteenth-century scientific culture as a fundamental trait of a new epis-
teme characterized by classification, decomposition and composition, and
the use of artificial signs.®

Condorcet was a prominent champion of the belief that the conjunction
of observation with an artificial symbolic language would produce major
advancements in both the natural and social sciences. Keith Baker noted
that, for Condorcet, “there could be no true science without the model of
mathematics, nor was there a subject that could be regarded by definition
as not potentially susceptible of mathematical treatment”® With Condorcet,
the combinatorial analysis of mathematics—not just analysis as decomposi-
tion in the Lockean sense—becomes the essential model for reasoning and
the discovery of new truths. Algebraic analysis is a combinatorial practice in
which a calculus of signs applied to the elementary constituents of a field of
experience reveals their essential relations—hence his vision of the sciences
as “mechanical arts” One should not mistake Condorcet’s combinatorial view
of mathematics with the modern notion of a formal system. For Condorcet,
mathematics is not a game governed solely by its internal logic. On the con-
trary, his boundless faith in the universal validity of analytic methods rested
on an ontological and epistemological assumption: that of the fundamen-
tal uniformity of reality. This uniformity was a necessary condition for the
validity of procedures that aimed to decompose and compose all concepts
and representations—“ideas”—to discover new truths. As a condition, it ul-
timately warranted the precision and certainty of mathematics itself, which
Condorcet understood as an enormous exercise of analysis applied to an on-
tological unity.”

In this perspective, talking of “pure mathematics” in the modern sense
would be meaningless. Condorcet was part of a tradition that saw the de-
velopment of mathematics as essentially interwoven with that of the physi-
cal sciences. It was a “mixed” and, by later standards, impure mathematics,
driven by the application of infinitesimal calculus to problems of mechan-
ics, where new mathematical concepts were deemed interesting because they
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provided a conceptual framework to make sense of aspects of the material
world, essentially by making them measurable. These practitioners consid-
ered the problems of mixed mathematics as always, in principle, reducible
to problems of pure mathematics, where “purity” meant maximum abstrac-
tion from empirical reality rather than a form of knowledge essentially dis-
connected from it. Indeed, physical problems were reduced via a progressive
elimination of physical circumstances—a series of abstractions operated by
human reason that revealed nature’s basic architecture. When considered at
the appropriate level of abstraction, every material phenomenon could be-
come the object of a process of analysis.®

Convinced that analysis could lead to the discovery of truths relative
not only to physics but also to “a great number of questions in metaphys-
ics, morals, and politics,” Condorcet gave his social and political arguments
a strikingly mathematical form.” Alexandre Koyré perceptively noticed how
Condorecet treated the problem of giving a political constitution to France as,
literally, a problem of mathematical integration." In this as in other matters,
analysis would replace traditional synthetic procedures, which, Condorcet
lamented, derive unverifiable consequences from arbitrary definitions. Con-
dorcet certainly had a taste for abstraction and calculation. His mathematical
writings reveal an almost complete absence of visual imagination. However,
he never associated the algorithmic procedures of algebra with a routinized,
unreflective, or demeaning kind of labor but with intelligence and reason
actively engaged in a fight against prejudice and tyranny. Such calculations
were, in the words of Lorraine Daston, “the concrete practices of abstract rea-
son in the Enlightenment”: an essential nexus existed between highly abstract
reasoning and concrete administrative and political action. Mathematics was,
first of all, “a concrete instrument of civilization”"' Condorcet’s ambitious
project of a “social mathematics”—which Baker describes evocatively as “a
mathematical assault upon the political sciences”—meant that philosophers
could break down complex political, economic, and moral ideas into their
elementary components, explore their relationships and, if necessary, inter-
vene in these relationships. Analysis became an instrument to remedy human
weaknesses and errors."

The deployment of analysis and rational thinking, however, required a
structural reordering of knowledge. Objects needed to be properly identified
and classified before they could be analyzed and manipulated. Eric Brian has
shown how, for Condorcet, there existed an essential relationship between
the procedure of reduction by analysis and that other exemplary eighteenth-
century practice: classifying by means of analytic tables. To analyze a problem
meant to present systematically all the possible cases that could originate with
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the conditions of that problem. Similarly, an analytic demonstration must
consider every possible case falling under the theorem. Condorcet believed
that a proof is complete when all the possible cases have been taken into con-
sideration. The validity of such a proof was founded not only on the for-
mal coherence of its passages—as in the modern conception of proofs—but
also in the systematic coherence of the set of possible cases.” It follows that,
in proving a theorem or in solving a problem, the analyst was bringing out
something like a subjacent classificatory table. Or, to put it differently, that
the composition of classificatory tables and the solution of problems through
analysis were founded on one and the same analytic savoir-faire. The reor-
ganization of the structure of knowledge, based on new and reliable classi-
fications, was thus a necessary condition for the expansion of the empire of
analysis.

Condorcet’s body of work shows well how, concretely, analytic savoir-faire,
sensationalism, and sentimentalism (the theory that all sentiments originate
in physical sensations) came together in eighteenth-century reformist and
radical culture. It was based on this conjunction that he could call for the
unification of the natural and moral sciences, which included the study of the
mind itself and of the relations between individuals. The study of politics was
therefore declared methodologically contiguous with the study of psychology
and physics. Taken up by reformers, Jacobins, and idéologues, this contiguity
would frame innumerable scientific, pedagogical, social, and political proj-
ects. Edward Jones-Imhotep has shown the convergence of analytic rational-
ity and culture of sensibility in the making of that quintessential instrument
of Jacobin governance: the guillotine. This machine, he argues, was a “senti-
mental technology” because its efficiency was understood, at once, in analytic
terms and in terms of sentimentalism, the public psychology endorsed by the
revolutionaries."

We have reached here a key feature of eighteen-century culture. It was
the age of Voltaire, for sure, but it was the age of Rousseau too; the age of
reason and the age of sensibility; the age of rationalist mechanism and the
age of organicism and vitalism. Looking back at this moment with the eyes
of the mid-twentieth century, scholars have long interpreted the presence of
these threads as a radical opposition between Enlightenment and Romanti-
cism—or, more subtly, between a scientific and a sentimental Enlightenment.
But projecting a neopositivist dichotomy onto this distant world does not
enhance historical understanding. Instead, recent scholarship has convinc-
ingly argued for the complexity of the relation between these components
of eighteenth-century culture, and indeed for their profound connections.
It’s not only Rousseau who argued that the senses shape the way the mind
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reasons and makes moral judgments. Around the mid-eighteenth century,
Locke’s epistemology is appropriated by Condillac, Diderot, Helvétius, Hol-
bach and many others across Europe to argue that sensations and sensibility
were the veritable building blocks of all rational and moral thinking."

Research on sentimentalism and the culture of sensibility in the Enlight-
enment has shown how, like analysis, they run through a variety of modes
of inquiry and traditions, from philosophy to religion, from economics to
literature. They shaped new ideas of the human body and of the human sci-
ences that, in turn, redefined notions of corporeality, citizenship, and rights.
Sentimentalism was key to the articulation of progressive social and political
projects, as it emphasized everyday moral and emotional meaning over tran-
scendental values, thus providing new rationales for individual and collec-
tive behavior. It was also a powerful resource for egalitarian and democratic
discourses, and for the constitution of individuals—citizens—who invariably
embodied “the general, the abstract, the universal” within “a uniform, na-
tional space” Through the language of sensibility, authors constituted indi-
viduals as autonomous and, ultimately, interchangeable—in literature as in
economics or philosophy. The radical critique of the orders and the corpora-
tive institutions that made up the ancien régime was constructed upon new,
sentimental and sensationalist, conceptions of the self. These same concep-
tions would be used by Jacobins and idéologues to address the urgent prob-
lem of collective behavior and social order as they tried to dismantle pre-
revolutionary structures.'¢

Like any other part of culture, science was invested by the sentimental
wave. To Jessica Riskin, “sentimentalism was integral to the method of En-
lightenment science as a whole” She identifies a core group of French phi-
losophers who placed sensibility at center stage and explored the relations
between the moral and intellectual faculties, preparing the terrain for new
theories and practices of socialization. She labels them “sentimental empiri-
cists;” in a convincing rebuttal of simplistic representations of Enlightenment
science as “cold rationality” Anne Vila shows how the monistic paradigm
of sensibility was central to a revolution in medical theory as well. It was a
paradigm that could unify the physical and the moral nature of humankind.
Leaving behind seventeenth-century models and problems, in the work of
scholars like Albrecht von Haller it was the physical body that more funda-
mentally constituted the individual, and therefore became the key site for
understanding and guiding individual and social behavior. The discourse on
sensibility is also key to the rise of eighteenth-century vitalism, a notoriously
slippery phenomenon that we can think of, for our present purposes, as a ho-
listic approach to the study of living things that emphasized the autonomy of
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life and the self-organizing properties of matter. The new preeminence of the
senses thus had multiple and profound effects on scientific life, including a
questioning of the privileged nexus between vision and cognition. In an essay
that focuses on blind practitioners, Lissa Roberts criticizes a historiography
of science that has systematically obfuscated the role of sensuous engagement
in the making of eighteenth-century science. The Kantian normalization of
Enlightenment as a culture of sight—characterized by the control of under-
standing over “blind senses”—has indeed been key to shaping retrospectively
our perception of eighteenth-century reason."”

The Neapolitan Enlightenment

The philosophes had launched their assault against traditional cognitive au-
thorities through an effective combination of sensationalist epistemology, a
new classification of knowledge, and a newly defined, universally applicable
analytic method.'® But Paris was not the only place in which the heuristic and
critical potential of the conjunction of the culture of sensibility and analy-
sis were being explored. Similar resources and concerns can be found across
Europe, often as part of reinterpretations of seventeenth-century rationalist
philosophies in the light of the new science’s stunning achievements. The dis-
cussion about the power of analysis was usually framed as part of broader
debates on philosophical, economic, and political change. In Naples, the
analytic savoir-faire as a cognitive and administrative tool found supporters
within the local Enlightenment, an articulated movement that spanned from
the 1740s to the 1790s.

While analysis was far from being the only important motif in the Nea-
politan Enlightenment and in the reformist culture associated with it, it was
a persistent one, and one that shaped the philosophical imagination of more
than one generation. The remainder of this chapter does not offer a survey of
this movement but rather follows the thread of analysis that runs through it,
taking for granted an understanding of Enlightenment in terms of its concrete
socio-material conditions and diverse local manifestations, one that extends
its scope to spaces, actors, processes, and artifacts deemed irrelevant in ear-
lier and more rarefied assessments."” In this perspective the term “Enlighten-
ment” has two main meanings. On the one hand, it refers to the emergence or
acceleration of long-term processes of social change that were not necessarily
univocal, and that cannot be explained away through the notion of a rising
transhistorical rationality, as scientific reason itself turns into an object of
historical investigation. On the other, “Enlightenment” is an actors’ category,
and refers to the narrative of a fundamental watershed, characterized by the
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rejection of the old ways of doing things in favor of a new rational method (or
set of methods) that is far superior to any method devised by the ancients.

As argued by Franco Venturi, one would understand little of the fortune
and forms of enlightened culture across Italy without mapping them onto
local governments’ reform campaigns.?' The case of Naples shows this cor-
relation clearly. The kingdom had recently regained its independence dur-
ing the war of Polish succession, after being for two centuries the eastern
frontier of the Spanish empire and its first line of defense against the Turks.
The crowning of King Charles in 1735 ushered in a period of cultural and
social transformation, as the new monarch considered the existing feudal-
communal structure of the state inadequate to sustain his dynastic ambitions.
While one should not simply identify the Neapolitan Enlightenment with the
politics of reform within the monarchy, its representatives were all to some
degree involved in the reformist effort. Their relentless campaign for social
progress, often framed in the language of political economy, was inseparable
from their philosophical and scientific experience.*

The degree to which power was decentralized in the southern kingdom
was unparalleled in Italy. The monarchy had no bureaucracy of its own and
relied on the royal courts and tribunals—which combined juridical and ad-
ministrative roles—to fight feudal pretensions. Much of the kingdom, how-
ever, was ruled by feudal courts and tribunals, which defended the interests of
absentee landowners, the Church, and powerful corporate bodies. This situ-
ation placed the monarchy in an extremely weak financial situation. The new
king, who belonged to a branch of the Spanish Bourbons, began wrestling
with those innumerable self-governing corporations that traditionally shared
power with the prince. The battle he was facing was clearly difficult and long,
but he could count on support within Neapolitan society, especially among
urban professional elites, non-absentee landowners, and the numerous un-
derpaid men of letters who, like Giambattista Vico, scraped by in the over-
crowded capital—the third most populous metropolitan area in Europe.”

One of the distinctive traits of this reformism was its focus on concrete
issues: public education, the administration of the state, the legal system, and
political economy.* In the words of one of its leading historians, the Nea-
politan Enlightenment “was above all an urge to reform, a support, even a
direction for transformation”” In their fight against “backwardness” and
for “civilization,” reformers strived to transform what they saw as inefficient
and overly complex economic and juridical structures. Among their main
polemical targets was the Roman Church’s power over Neapolitan affairs.?
While this debate was hardly new, this time reformers saw the church’s privi-
leges as just one of the many irrational aspects of southern society. Thanks
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to reformers’ convergence with the crown’s absolutist ambitions, the battle to
free the state from church control could become part of an anti-feudal pro-
gram that aimed to implement free trade policies, redistribute wealth, regu-
late the growth of trade and manufacturing, and redesign legislation.?”

The emergence of this reform movement in the 1740s was accompanied
by a reorientation of Neapolitan philosophical and scientific culture. As in
other parts of Europe, those who had gathered under the banner of Newton’s
natural philosophy challenged academic knowledge. Newtonianism was not
a well-defined or univocal set of doctrines and methods: the varieties of con-
tinental Newtonianism differed remarkably from each other and from British
ones, and—as argued by J. B. Shank for the French case—their selective read-
ings of Newton’s texts changed in time, shaped as they were by local concerns
and preexisting philosophical traditions, most notably those inspired by the
works of Descartes, Malebranche, Leibniz, and Wolft.” The Neapolitan gov-
ernment viewed this cultural renewal favorably and supported it by reform-
ing the university and creating the Royal Academy of Sciences. Among the
protagonists of this early reformist phase was Antonio Genovesi (1712-1769),
one of Vicos students and the most influential philosopher and economist in
eighteenth-century Naples.”

Genovesi began his career as a theologian with a keen interest in meta-
physics and logic, but by the mid-1740s his attention had shifted to economic
and administrative matters, which he framed using an empiricist perspec-
tive inspired by authors like Locke, Newton, and Condillac. Rather than as a
conversion or radical break, this shift appears like a strategic repositioning, as
religious authorities had effectively silenced Genovesi’s innovative theologi-
cal work—which downplayed the role of miracles while emphasizing natural
theology.® In Newton, Genovesi saw a paradigm for the harmonization of
modern science and Christianity. His understanding of Newtonianism, built
on the apologetic rendering of the Boyle lectures, was shared by influential
members of the Roman Curia. And it was in Rome that his friend Celestino
Galiani (1681-1753), a monk, had been replicating Newton’s optical experi-
ments as early as 1707—probably the first replications ever performed on the
Continent. Galiani moved to Naples in 1731 to take up a bishopric; he soon led
the university as major chaplain and participated in the creation of the new
Academy of Sciences. This strain of southern Newtonianism was character-
ized by an appreciation of natural theology, and an emphasis on experimental
practice rather than on the power of the new mathematics.*

In 1754, Bartolomeo Intieri, a wealthy land agent, endowed what has been
described as the first chair of political economy in the world and offered it
to Genovesi. As a professor of “commerce and mechanics,” Genovesi began
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lecturing on “public happiness” and the rational administration of the state.
In his inaugural lecture “on the real goal of letters and sciences;,” Genovesi
argued that all intellectual activity—including the most speculative and ab-
stract studies—should be directed toward the improvement of the people’s
material conditions of life, and that reason was the “universal art” that could
secure the indefinite progress of these conditions. Following reason’s guid-
ance, philosophers had devised “a kind of geometry that is not idle, but per-
fects the arts,” and “a kind of physics that promotes our welfare, without being
magic” Bringing together sensationalism and the universal language of analy-
sis, Genovesi argued that reason works best when immersed in the material
world, when it’s embodied and in action. In fact, “one cannot say that reason
has achieved its maturity in a country where it is still placed in the abstract
intellect, rather than in the heart and in the hands”*

Genovesi remained firmly within the cultural horizon of enlightened ab-
solutism and Catholic orthodoxy. While he appreciated the transformative
power of Locke’s theory of ideas and French sensationalism, he feared the
potential materialistic and politically subversive implications of these ap-
proaches and loathed those freethinkers who aimed to pervert the “order”
and “internal texture of the world” Genovesi built his defending wall in the
depths of the human mind, where the intellect reigns supreme, and where
certain “internal sentiments” mysteriously emerge that are “the core of our
true knowledge” These sentiments are not Cartesian innate ideas, but rather
constitutive elements of human reasoning: the sentiments of existing, of be-
ing free, of right and wrong, of truth and falsehood. Moving from these senti-
ments and through pure intellection the mind can reach fundamental logical,
metaphysical, and theological truths, from the law of contradiction to the
existence of God. The pure truths of mathematics and ontology participate at
this level of evidence and certainty. It is only in a logically posterior moment
that the intellect engages with sensation and imagination to produce most of
human knowledge, where all one can aim for is moral certainty.”

Between 1754 and 1769, the year of his death, Genovesi trained a new gen-
eration of reformers—administrators, landowners, lawyers, academics—who
would campaign for a combination of free-trade policies, public incentives,
and the rationalization of agriculture and manufactures. All these issues came
together in 1763-64 as famine ravaged the southern kingdom. Reformers ar-
gued that the state’s irrational administration, its system of regulations and
monopolies, was the main culprit in the disaster. The famine also revealed,
brutally, the gap between the living conditions of the oligarchy that ran the
city, the inner elite of the Neapolitan aristocracy, and those of the rest of its
swelling population, further increased by waves of starving immigrants. To
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Genovesi, one important lesson was the need to invest in public education,
especially training in modern agricultural techniques. He openly accused the
Neapolitan church, the great landlords, and lawyers in the capital of putting
their corporate interests before any reform. The abuse, he argued, would con-
tinue until their nefarious alliance was broken up. These themes are central
to Genovesi’s Lectures on Commerce (1765-67), which incarnated a new civil
philosophy: that overcoming all juridical exemptions and privileges must be
the fundamental goal of any “civilized state”**

Genovesi’s civil battle was taken up by a group of his students, which in-
cluded politicians, like Domenico Caracciolo (1725-1789), and students of
law and society, like Ferdinando Galiani (1728-1787), Giuseppe Galanti (1743-
1806), Gaetano Filangieri (1752-1788), and Mario Pagano (1748-1799). While
embracing Genovesi’s empiricism and sensationalism, these reformers paid
less attention to the epistemological and metaphysical issues that intrigued
their teacher. Rather, they followed his invitation to foster an impure science,
one created by philosophers not isolated from the rest of culture and society;
one that would focus on the real problems of the country and value practi-
cal results over speculations. In order to achieve practical results, reformers
detached these problems’ technical dimension from traditional metaphysical
concerns and reduced their solution to a matter of rational administration.

By the late 1760s, however, reformers were growing frustrated. The struc-
ture of southern society, with its entrenched feudal-communal institutions
and striking inequalities, had remained untouched. Although deprived of
political relevance, the feudal aristocracy had maintained most of its juridi-
cal and economic privileges. In the provinces, the authority of the central
government was still filtered by intermediate corps that turned the exercise
of power into a complex mediation between local interests. Faced with such
a dispiriting situation, reformers began to question the legitimacy of the feu-
dal system as a whole, and the complete abolition of feudalism became the
sine qua non in most reform plans. As lucidly recognized by Genovesi, this
political change required the creation of a robust public sphere. Hence the re-
formers’ growing emphasis on the need to educate the people and engage the
“middle order” (ceto mezzano; the “public opinion” for Filangieri)—which
they saw as a political actor independent from the feudal system that could
replace the crown as the main force of social transformation.*

Political space for reform opened up in 1776. As a new prime minister
took over, leading Neapolitan Enlightenment figures entered the ranks of
the administration and the government. Pagano joined the Admiralty Tri-
bunal and Filangieri and Palmieri the Council of Finances, while Domenico
Grimaldi and Giuseppe Galanti were nominated inspectors (visitatori) of the
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kingdom. Domenico Caracciolo became viceroy of Sicily in 1781: he ques-
tioned the privileges of the barons and abolished the Tribunal of the Inqui-
sition, a branch of the Spanish Inquisition that had been operating on the
island for half a millennium; by 1786 he was prime minister.*® To this period
date a reform of the university; the re-establishment of the Royal Academy
of Sciences; the creation of the Cassa sacra, an institute of credit designed to
support small landowners; and a reform of the army, which drastically re-
duced the aristocracy’s right to command. That only the reforms of the army
and the navy were, eventually, successful reveals that the long-term priori-
ties of the monarchy had not changed much from the earlier phase, and that
reformers’ and the crown’s objectives had remained, by and large, different.’”

This later phase of the Neapolitan Enlightenment was characterized by
a convergence of reformism and Freemasonry. After Genovesi’s death, the
university was replaced by city palazzi and country villas as the main sites for
elaborating enlightened discourses. The models of sociability offered by the
conversazione and the Masonic lodge were appealing for their internal egal-
itarianism and their relative autonomy from religious and political power.
Their success also attested to, as suggested by John Robertson, “the difficulty
of establishing a genuinely ‘public’ sphere in the kingdom”*® By the 1780s,
every provincial town had its own lodge, where noblemen, bourgeois land-
owners, professionals, ecclesiastics, and literati met regularly to discuss the
future of their country.

In Naples as elsewhere, Freemasonry was a multifarious phenomenon.
The Neapolitan lodges of this period fell roughly into two main groups. One
was more mystically oriented, inspired by “strict observance,” and empha-
sized hierarchical elements. The other followed the “Scottish rite” and was
concerned with the themes of egalitarianism, constitutionalism, and the “re-
generation” of southern society. Most reformers were associated with this
second kind of lodges. Provincial reformers would typically host a lodge in
their mansions, while those based in the capital gathered at discreet locations
such as the villa of the Duke de Gennaro, in the outskirts of the city. In 1786,
many reformers joined the newly created Neapolitan branch of the Illumi-
nati, an association originating in Bavaria that aimed at the regeneration of
humanity based on moral renewal and the diffusion of scientific knowledge.*

The reformism of the late Neapolitan Enlightenment varied. Provincial
reformism was more problem-specific, often based on technical assessments
and supported by men who were themselves part of those productive pro-
cesses under scrutiny. Reformers based in Naples were more likely to be pub-
lic administrators, lawyers, university professors, or part of the precarious
intellectual underworld as teachers and booksellers. Their contribution to
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the reformist discourse tended to be theoretical, dealing with questions like
the role of the monarchy in a modern state or the science of legislation.*
Some historians have interpreted the tension between these two strains of the
Neapolitan Enlightenment as a tension between reform and utopia. The pre-
dominance of the more abstract and philosophical utopic component would
have contributed to the eventual failure of this movement and the repression
of the 1799 revolution.*! This interpretation recalls earlier assessments of the
revolution, which explained its failure in terms of excessively “abstract think-
ing” and the passive importation of foreign ideas and values that didn’t meet
the real needs of the Neapolitan people.* I depart from this interpretation in
at least two respects. First, I emphasize the continuity rather than the tension
between the two strains, which becomes visible when we follow the thread
of analytic reason. I also turn the charge of abstraction and passivity into an
object for historical investigation rather than accepting it at face value. One of
the chief accusations raised against analysis was indeed that it brought a for-
eign and abstract form of reasoning to bear onto matters—scientific, social,
and political—Dbest treated with traditional and local methods.

Theoretical or practical, reformist publications of the late Neapolitan En-
lightenment were all permeated by an increasing sense of urgency. Knowl-
edge about the social and economic conditions of the kingdom had been
compiled by two generations of reformers. Now implementation was needed.
As a provincial reformer wrote in 1787, “a little practical application [of the
reformist principles] is what the interest of the people now cries out for”*
But time had run out. In July 1789, news of the “facts of France” triggered the
progressive closure of spaces for reformist intervention, as a new government
took a reactionary turn in both foreign and internal policy. The arrest and
execution of the French monarchs threw the Neapolitan crown into a state of
panic—heightened by the fact that the queen was a sister of Marie Antoinette.
In 1793, Naples joined the anti-French coalition, and in 1794 the discovery
of a “Jacobin conspiracy” set off a vast police operation to wipe out those
who had not realigned. Among the last voices of Neapolitan reformism were
Nicola Fiorentino (1765-1799), author of a general reform plan (1794), and
Giuseppe Galanti, author of the multivolume Political and Geographical De-
scription of the Sicilies from 1786 until 1794, when publication was interrupted
by the authorities—large-scale political and economic analysis now looked
suspicious. In his volumes, Galanti performed an impressive exercise in the
science of statistics, based on years of data collection across the provinces. He
aimed to demonstrate through numbers the structural dysfunctions of the
kingdom and connect them to their common root: feudalism. Galanti argued
that feudalism had lost its original function and was a ghost that haunted the
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kingdom, an institution that had transformed itself into a tyrannical mecha-
nism of oppression. The elements of reciprocity that defined feudal landown-
ership had disappeared, and feudal estates had turned into large monopo-
listic and tax-free private properties. The solution, Galanti believed, was in
the creative force of the market. But he was losing hope. His narrative was
dominated by a sense of impending doom and by his bitter disappointment
for the apathy of those social groups, like the provincial bourgeoisie, that he
had hoped to mobilize in support of reform. Galanti remained a monarchist
who saw himself as the adviser of the enlightened prince. But, as he was writ-
ing, many of those who believed in the necessity of demolishing the feudal
system were experiencing new forms of political mobilization and preparing
more-radical political action.*

Reason’s Machinations

Understandably, the Enlightenments ambitions and achievements have at-
tracted much more attention than has the resistance they met, though that
resistance was often formidable and even insuperable. To dismiss the com-
posite world of the anti-Enlightenment as one of mere social and cultural
inertia would be misleading. More specifically, in the Neapolitan case, to un-
derstand resistance to reform as the straightforward expression of a conser-
vative feudal aristocracy opposed to an enlightened bourgeoisie would not do
justice to the complexity and fluidity of the social landscape. This simplified
dualism would make the eventual failure of the reform movement an incom-
prehensible outcome that would call for fatalistic explanations based on the
alleged innate indolence of the southern people, which in fact abound in the
literature on the “southern question”*

Instead, let’s focus on material culture in order to take a fresh look at these
social dynamics of inertia and resistance. Across the southern kingdom, En-
lightenment often meant an interest in concrete issues of technological innova-
tion. Reformers claimed that most problems derived from the fact that inhabi-
tants did not know their homeland. Basic infrastructures such as roads, ports,
and canals had to be rationally redesigned based on a new; scientific knowledge
of the country’s landscape, and the economic potential of its natural resources
was yet to be fully understood, let alone exploited. These reformers were often
landowners who had an interest in rationalizing the productive processes un-
der their control, developing new agricultural techniques, and commercializing
new products.® The introduction and substantial failure of new olive oil tech-
nologies is emblematic in this respect. It signals an active and widespread resis-
tance to analytic practices and materialities as forces of social transformation.”
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Domenico Grimaldi (1735-1805), from the province of Calabria, intro-
duced on his lands machinery and irrigation techniques he had seen in the
Po Valley. The Neapolitan economy was essentially agrarian, and producers
like Grimaldi needed to move from a subsistence to a commercial frame-
work to intercept foreign demand. Grimaldi is best known for his efforts to
mechanize production of olive oil—the single most important Neapolitan ex-
port. He knew that new technologies had been introduced in oil-producing
regions of Provence and the Italian Riviera. Oil produced with the new ma-
chinery was faring well on international markets, and its price had begun
rising significantly. Why did Calabrian producers resist innovation? A keen
reader of the Encyclopédie, Grimaldi was convinced that the main reason for
their inertia was ignorance. The region needed agricultural schools as well as
producer societies that would finance technical innovation.*

Grimaldi replaced traditional Calabrian oil mills (trappeti) with so-called
Genoese mills. After some successful experiments, he hired Genoese special-
ists and processed his entire crop with the new method in 1771. The results
were clear: the Genoese press required less labor and produced more and
better oil. The new mill was also smaller and cheaper, so producers could
distribute more mills over their land, solving the problem of periodic over-
production. Based on these results, Grimaldi forecast the rapid diffusion of
the new machines across the kingdom. In 1783 Calabria was stricken by a
massive earthquake; to Grimaldi this disaster presented an opportunity not
to be missed. Most traditional oil mills had been damaged and could be re-
placed with Genoese ones. But doing so required opening new lines of credit
for small landowners and entrepreneurs whose businesses had been hit by
the earthquake and the American War. Grimaldi asked for state loans and
for the creation of a society of Calabrian oil producers. The government’s
response was lukewarm, and the opportunity provided by the earthquake was
lost. Grimaldi’s experience remained an isolated case in Calabria. Eventually,
he met financial failure and political doom.*

Why did Calabrian producers resist technical innovation? The new mills
were more powerful than the old ones, maximized production, reduced waste,
and could be operated around the clock. By modifying the design of mill-
ing stones, replacing lever presses with screw presses, and powering the mills
with vertical waterwheels or using oxen rather than horses, reformers in-
creased the new mills’ total power. Waste was reduced by introducing a series
of interconnected water basins that washed olive remains in order to extract
the last drop of oil. These changes, however, were far from being self-evident
improvements. Traditional machines were designed to crush olives at a rela-
tively late stage of maturation so did not need much power. Grimaldi needed
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more power because he aimed to mill younger olives to produce the low-acid
olive oil international markets demanded. Low-acid oil was too expensive for
local consumption but fetched high prices on the northern European markets
for its utility as lubricant for industrial machinery. Grimaldi was not simply
interested in producing more oil more cheaply: he wanted to produce a differ-
ent kind of oil altogether, for an entirely different market. Within this export-
oriented framework, traditional machines and labor processes became irra-
tional, inefficient, and wasteful.*

Traditional machinery had been designed to capture oil and olive remains
at various stages of the manufacturing process, as reclaiming these byprod-
ucts was one source of millers” profit. Getting rid of waste was only viable
if a single owner controlled the entire production process, enjoying the full
property of both land and machinery. In Calabria, the predominant feudal-
communal system made it difficult for a legal agent to obtain such full pro-
priety. The province was divided into small autonomous administrative units,
called universita, which included common, private, and ecclesiastical lands.
Each land was subject to a number of different rights owned by different legal
agents, be they individuals or communities. For instance, peasants enjoyed
certain rights on private lands (e.g., grazing), whereas the feudatory held the
monopoly over the production or transformation of specific products (e.g.,
milling olives). The universita were therefore rarely responsive to pressure for
commercialization and specialization.

The stability of the feudal-communal system had been further reinforced
by specific kinds of economic and financial activities. For example, the credit
system that allowed most of the agricultural producers (landowners or ten-
ants) to survive was in the hands of a restricted group of financiers and mer-
chants of the capital. Grimaldi had denounced the “illegal profits” made by
speculators through the contratto alla voce, whereby merchants from the cap-
ital, exploiting the chronic lack of agricultural investments, could buy crops
one year in advance at remarkably low prices. These economic elites had no
incentive to radically modify the sociotechnical landscape of regions like Ca-
labria in order to compete on the international markets, as they enjoyed a de
facto monopoly on both the sale of credit to landowners and the traditional
trading routes—such as the shipping of high-acidity olive oil to Marseille
to feed the soap industry. Absentee landowners also had no incentive to re-
place traditional machinery and labor processes, as the diffusion of new and
relatively cheap mills would put an end to the large feudal mills’ monopoly
over entire olive-producing regions. Furthermore, moving toward the pro-
duction of low-acidity oil would require a radical change in commercializa-
tion strategy, and a new positioning on international markets. Those markets
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interested in Calabrian oil for making soap would be lost should prices start
to rise, while large, risky investments would be required to enter new markets
in competition with northern Italian and French producers.™

But Grimaldi faced other problems as well. In Calabria, few workers
were willing to operate the mechanized mills. The feudal-communal sys-
tem granted the peasantry relatively secure land access through traditional
sharecropping tenures. Traditional oil mills temporarily hired peasants, men
and women, who worked for only a few hours a day. But the new mill setup
stripped chief millers of their discretion and authority and demanded crews
work longer hours with fewer breaks: brigades of men alternated at the new
machines to keep them going around the clock. “Nothing is more damag-
ing to a fully equipped oil mill than being at rest,” wrote a well-known Apu-
lian entrepreneur.®> Genovesi had theorized an analytic reason that was not
confined to the intellect, but embodied and in action. Entrepreneurs like
Grimaldi read Genovesi’s arguments as an invitation to redesign the produc-
tion process in every detail, imposing their rational vision upon the unthink-
ing labor of machines and workers. Eliminating the chief millers was there-
fore a key step. In Grimaldi’s new oil mills labor was divided analytically and
organized in a sequence of elementary tasks. The continuous, regular, and
synchronized functioning of the machines required a precise choreography
and a new, more intense and coordinated kind of work. Technological inno-
vation could succeed only where the local workforce could be effectively dis-
ciplined to its new role. In Calabria, resistance to the new work discipline was
such that Grimaldi had to relocate workers from Genoa as he began experi-
menting with the new machinery. When his workers became the targets of
local peasant attacks, Grimaldi was puzzled; to him, the traditional produc-
tion process was obviously irrational and wasteful, while the new machines
allowed for a rational—indeed analytical —organization of labor.>

The public administration also resisted technological change. In the prov-
ince of Apulia, the feudal-communal system of land was less pervasive than in
Calabria, which allowed for a partial modification of machinery and a grad-
ual reorientation toward the production of oil for the international market.
However, the Apulian revenue system seemed to prevent the full transforma-
tion of the manufacturing process. According to Giuseppe Palmieri (1721-
1794), a local reformer, a well-known critic of duties on olive-oil exports, and,
unlike Grimaldi, a civil servant, the excessive duties on oil exports were cur-
tailing growth. He was especially critical of the system of the arrendamenti,
whereby the government hired private companies to raise taxes on specific
products—most notably olive oil, silk, and soap. Palmieri emphasized the
perverse effects of this system, which led to tax increases at every stage of
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production and transportation. Merchants and landowners simply passed on
the additional costs to tenants and day laborers. The complexity of the rev-
enue system was, to Palmieri, a clear expression of the central government’s
inability to control its local branches and challenge local interests. A reform
of the tax system, however, would require the standardization of the system of
weights and measures. Only a standardized system, Palmieri thought, would
allow the government to regain control over public revenues and implement
a uniform duty on oil and other exports.*

By the 1790s, it was clear that the resistance of shareholders and adminis-
trators of the arrendamento for oil and soap was too strong to overcome. In
his comments on the failure of the reform of weights and measures, Palmieri
recognized that the staunchest opposition came from members of the arren-
damento’s lower provincial administration, who felt immediately threatened.
Interestingly, not even the powerful lobby of oil merchants in the Apulian
port of Gallipoli—the most open to international trade—supported reform.
The Spanish had designed the fiscal system during the seventeenth century
to obtain short-term revenue. With the kingdom’s independence, those rev-
enues had become vital for the bureaucratic apparatus of the Neapolitan state
and benefited a few well-positioned investors. As had been the case with
other feudal-communal institutions, even the overly complex traditional sys-
tem of weights and measures had been stabilized by financial and merchant
elites who had carved out lucrative protected positions, turning the “irratio-
nal” variety of weights and measures into a source of profit.”

Finally, one important reason the crown failed to keep up with the re-
formers’ expectations had to do with the exceptional economic situation of
the overcrowded capital. Four hundred thousand people—more than one-
tenth of the kingdom’s population—lived in Naples, including most absentee
landowners. With so many disincentives to invest in manufacture and agri-
culture, they had a high propensity to consume, almost exclusively in the cap-
ital. Thus the city’s economic existence depended on the continuous influx
of public revenues and baronial incomes from the provinces. The stagnation
of provincial agriculture and the overgrowth of the capital were two sides of
the same coin. Any serious attempt to direct the landowners’ profits toward
agricultural investment or dismantle the feudal-communal system would
produce, in the short term, a dramatic rise of unemployment and unrest in
the capital. And there was nothing the rulers of Naples feared more than the
angered crowds of Europe’s most rebellious city.*

To sum up, what reformers portrayed as the outcome of ignorance and
inertia was in fact a complex sociotechnical system sustained by an alliance of
old and new economic interests, typical of a region in which the bourgeoisie
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had grown into the interstitial spaces of the feudal-communal land system.
Reformers attacked this system’s concrete manifestations: “ignorant” resis-
tance to technological innovation, “excessive” duties, or “confusing” systems
of measure. The interests they defended would be best served by a combina-
tion of controlled liberalism and the free market. Resistance, however, was
strong, coming from large sectors of the public administration, particularly
its local branches; shareholders and administrators of companies that mo-
nopolized the production and taxation of specific products; great merchants
of the capital who controlled exports and transferred the risks of a fluctuating
market to agricultural laborers; local traders who exploited the confusion of
the measures system; and bankers who sold credit to impoverished tenants at
20 percent interest. Reformers also faced the resistance of agricultural labor-
ers. The failure of technological innovation in Calabria was a troubling symp-
tom of a deeper resistance to the new enlightened order that aimed to replace
what remained of the feudal-communal world. Peasants’ and tenant farmers’
living conditions were deteriorating due to the combined effects of feudal
reaction—which was eroding customary-use rights and enclosing land—and
commercial speculation. In this context, peasants perceived the new machin-
ery and methods as direct threats to their entire way of life. It’s no coincidence
that in 1799 Calabria would be the center of a massive peasant insurrection
that contemporaries identified as a civil war and called “the great anarchy”
Peasants rose in arms under the banners of the Catholic counterrevolution to
slaughter landlords and sack cities. However, it was not feudal castles they set
on fire this time, but the city houses of the “new men,” the entrepreneurs—
those who supported the philosophical principles of the Enlightenment, the
political ideals of the French Revolution, and the analytic management of
mechanized production.”

Analysis and Palingenesis

Entrepreneurs and reformers like Grimaldi saw analysis as a set of resources
for transforming the sociotechnical landscape of the southern kingdom. Un-
like their counterparts in northern Italy or France, however, Neapolitans
could not count on a shared culture of analysis to support their projects.
Analysis had to be appropriated and legitimated, and doing so meant sup-
porting mathematical training. Historians have long noticed the relatively
low social and epistemological status of mathematics in the lively Neapoli-
tan philosophical tradition that links Giovanni Battista della Porta’s Renais-
sance naturalism to Giambattista Vico's critique of Cartesian analysis. Local
elites valued mathematical training less than their foreign counterparts did,



ADVENTURES OF THE ANALYTIC REASON 37

as shown clearly by the reception of Newtonianism.’® Compared to northern
scientific centers like Bologna and Padua, where a technical understanding of
Newtonianism was predominant, the Roman and Neapolitan reception were
characterized by a keen interest in the philosophical and apologetic dimen-
sion of the Principia and in the experimental strategies of the Opticks. From
the 1710s, northern Italian scholars close to the group of the Bernoullis had
contributed to the development of the techniques of infinitesimal calculus.
In the south, developing these mathematical techniques was not a priority;
integral and differential calculus entered higher education only in the second
half of the century.”®

Despite the reformers’ efforts to raise the status of scientific disciplines,
academic careers in natural philosophy and mathematics remained precari-
ous, and professors typically supplemented their meager salaries with private
tuitions. Scientific life and the circulation of people, texts, and instruments
in Naples in the mid-eighteenth century was characterized by a close inter-
action with northern Italian centers, especially the University of Bologna.
The new mathematics and its applications, however, do not seem to have at-
tracted significant attention. Its positioning within the university curriculum
reveals that Neapolitan elites perceived the new mathematics as, by and large,
irrelevant.® Historians have marveled at the “singular lack of comprehen-
sion” of eighteenth-century southern Italian scholars and institutions for the
potential of modern science. We seem to face yet another case of scientific
backwardness here—perhaps the most emblematic. How should we make
sense of it? As in the case of technology, considering the concrete conditions
that made it difficult for mathematics to emerge as an authoritative discipline
and a legitimating discourse in the southern kingdom is instructive.*' Those
northern Italian areas that were more receptive to mathematical innovation
had well-established mathematical traditions and housed groups of experts
in the Leibnizian-Bernoullian calculus. These experts were all more or less
directly involved in the management of networks of rivers, channels, and wa-
terworks that crisscrossed the Po Valley—a technical infrastructure of great
economic and political relevance. For local governments to sustain expert
groups in what they called the “science of waters” was an unquestionable pri-
ority. These expert groups played a role comparable to that of the experts of
oceanic navigation for the Atlantic colonial powers and essential to the develop-
ment of new mathematical tools for the representation and manipulation of
empirical reality.*?

In the southern kingdom, by contrast, central and local administrations
had no immediate need for such expert groups. The practice of mathematics
remained related to elementary teaching and, in some cases, to philosophical
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inquiry. Significant exceptions were the reform projects for the navy and the
army, which contained some concrete attempts to update and expand the
mathematical curriculum. The only institutions that routinely taught in-
finitesimal calculus were indeed the military academies.®® The government
systematically moved the most talented teachers from the university to the
academies, where they taught courses and wrote textbooks in mathematics,
mechanics, hydraulics, artillery, and nautical science, with few incentives to
engage in original research. This situation was indicative of precise political
choices, above all the decision to concentrate the reformist effort on training
a new military elite that would defend the kingdom’s commercial interests
along the Mediterranean trade routes.*

By the 1780s, however, the belief that mathematical training—more pre-
cisely analytical training—was essential to the overall success of reform was on
the rise.®® And it found powerful political supporters, like Prime Minister Do-
menico Caracciolo, who blended the reformist agenda of his teacher Genovesi
with Condorcet’s faith in the boundless power of analysis, and who believed
that a rational administrative system could only be designed and implemented
by an elite of technicians trained in modern mathematics. Caracciolo had been
the Neapolitan ambassador in Paris and had liaised between the first genera-
tion of philosophes and Neapolitan reformers. A personal friend of dAlembert,
Caracciolo was also an early admirer of Lagrange, who arrived in Paris from
Turin under his patronage. Interestingly, in 1781 Caracciolo wrote to his for-
mer protégé to invite him to lead the Neapolitan Academy of Sciences. By that
time Lagrange was well established in Berlin, working under conditions that
the Neapolitans could not match—as he politely pointed out in his refusal.*®
Undeterred, Caracciolo would continue to pursue his technocratic vision until
his death in 1789, two days after the storming of the Bastille.

The later phase of the Neapolitan Enlightenment was characterized by a
growing tension between the faith in an all-powerful analytic method and a
historically grounded pessimism about the possibility of southern society’s
escape from its destiny of backwardness and inequality. Reformers contin-
ued to work to introduce analysis as a privileged tool for reducing adminis-
tration to calculation, but their efforts were now articulated within Vichian
philosophies of history that emphasized the historicity of knowledge and the
inescapable cycles of human society. These motifs were thrown into sharp
relief by the 1783 Calabrian earthquake. That a civilized society could be es-
tablished by means of a gradual and painless transition had become hard to
believe. Instead, reformers began to equate the overcoming of the feudal sys-
tem with some sort of great natural catastrophe that could wipe out existing
social structures. As argued by Sean Cocco, connections between natural and
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social change were hardly new in Naples, a city whose very landscape was a
constant reminder of the potentially destructive effects of ominous telluric
forces. Reformers drew upon Vico’s idea of cycles not only for understanding
the life of civilizations but also for studying the effects of natural catastrophes,
investigating the historical origins of social institutions like feudalism, and
evaluating their current political function. Fascinated by the “spectacle of the
revolutions of nature,” they studied the “anthropological phenomena” relative
to the earthquake, emphasizing the connection between nature and society.
For some, like Mario Pagano, the earthquake was more than just a metaphor:
it showed how the very basis of any civil society could be dissolved by natural
events, bringing humanity back to its original state of equality and liberty.
The catastrophe was therefore an agent of social change: upon such destruc-
tion one could finally build a new, regenerated and just society.”

In this context, readings of Vico's New Science were integrated with other
motifs from the composite Hermetic philosophy that circulated in the Nea-
politan lodges, such as pantheism, vitalism, the metaphor of the universe as
an animal, and a dislike for facile mechanist reductionism. This constellation
of beliefs—which Vincenzo Ferrone suggestively called “neonaturalism”—
permeated Neapolitan culture in the last quarter of the century.® Neonatu-
ralism and the Vico revival have been correctly interpreted as a pessimis-
tic reaction to the substantial failure of enlightened reformism. This failure
brought into question previously held assumptions, like the vision of history
as a progressive process. Instead, cyclical philosophies of history, the cata-
strophic evolution of the earth, and the inevitable decadence of all civiliza-
tions became popular among reformists, as did the tendency to subsume the
evolution of the human and natural sciences under historical categories.®

Neonaturalism, however, should not be seen as a radical rupture with the
earlier Neapolitan Enlightenment and its science-driven reformism.”® Rather
than a crisis of reason, it signaled a reassessment of the concrete possibilities
of social transformation. This reassessment mobilized cultural resources that
had been part of the reformist discourse all along. There has been a historio-
graphical tendency to cast certain traits of the late European Enlightenment
as irrational involutions that questioned earlier infatuation with Newtonian
science. Robert Darnton’s study of mesmerism in France is emblematic in its
presentation of mesmerism as the underside of the French Enlightenment.
And vyet, there are problems with this interpretive line. Jessica Riskin has
shown how mesmerism had profound and ambiguous connections with the
established science of its time. Above all, it was not a rebuttal but rather an
extreme version of that culture of sensibility that had contributed to define
the world of the Encyclopédie.”* In the Neapolitan case too, what has been
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described as the collapse of Enlightenment should be seen in continuity with,
and indeed as an acceleration of, trends already visible in the earlier phase.
Filangieri and Pagano, the two leading figures in the 1780s, certainly adopted
a historicist perspective, but they strived to integrate it with their constitu-
tional, egalitarian, and scientific projects. The language and themes were shift-
ing, but a fundamental faith in analysis as a method and a framework per-
sisted. Consider, for example, how in their writings, pantheism and historical
cycles coexist with faith in the fundamental rationality and knowability of
both natural and social reality. In this sense, they held true to the end to
Genovesi’s original call to discover the “true laws of politics and economics,”
as “politics, like economics, has its own certain and eternal principles, and
therefore its own theorems and problems.””?

It’s precisely the faith in a rationally ordered reality that drove Filangieri’s
Science of Legislation (1780-1789), the most influential text of the late Neapoli-
tan Enlightenment.” To Filangieri, reason and moral sense speak a universal
language and always prescribe “the same laws”—hence legislation has its own
fundamental principles, just like any other science. Granted, “the state is a
complex machine,” but although its components and moving forces vary, the
laws that govern them are fixed. Hence the science of legislation can be pre-
cise and certain. Only the scientific knowledge of the principles of legislation
would allow governments to identify the most appropriate legal framework
for social and economic progress.”

Filangieri’s work is representative of the lively debate on constitutionalism
and the rights of man that took place in the Neapolitan lodges during the 1780s,
as an anti-despotic campaign inspired by the newborn American democracy
was gaining ground. Such was Filangieri’s enthusiasm for the American expe-
rience that he not only kept correspondence with Benjamin Franklin but also
considered moving to the New World to contribute drafting the American
constitution.” Like other cadets of aristocratic families, Filangieri felt out of
place: a pacifist who asked to invest in education rather than in the army, he
detested court life and gradually lost faith in the crown as an agent of change.
As the American myth drifted in the background—too distant, he now be-
lieved, from the concrete conditions of the southern kingdom—he became
convinced that the political impasse needed a pedagogical-epistemological
solution. The minds and emotions of future “citizens” needed to be shaped by
a sensationalist program of education, one that would respond to their mate-
rial and spiritual needs by fostering wisdom and civic virtues through ap-
propriate “impressions.” Only the joint regeneration of citizens and the legal
system would produce the necessary transformation. Interpreting Genovesi’s
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notion of public opinion as referring to “men of good will,” Filangieri could
now appeal directly to the “will of the people””®

In 1786 Filangieri participated in the foundation of the egalitarian lodge
of the Illuminati, and a few months later he met his “brother” Wolfgang
Goethe, with whom he agreed as to the despotic nature of the Austrian and
Neapolitan governments. Shortly after, in 1788, Filangieri’s life was cut short
by tuberculosis. In his eulogy, fellow reformer and Freemason Donato Tom-
masi (1761-1831) pointed out that Filangieri had envisioned the creation of a
whole system of knowledge, a “new science of the sciences” that would ex-
plain the history of nations as well as the general history of man. The sci-
ences, Tommasi continued, do not deal with the essences of things but with
their relations, and all sciences are linked to each other because all truths are
connected. The universal system that connects all truths—a majestic analytic
table—is the object of the science of the sciences, of which the science of leg-
islation is one component. The connection between Filangieri’s systematiz-
ing effort and his battle against the monsters of despotism, militarism, and
feudalism was crystal clear to his fellow Freemasons: only by discovering the
“natural and eternal laws” of man and society could one renew a corrupt and
deeply dissonant world and create social harmony—a society of equal and
educated citizens.”

After Filangieri’s death, his battle for constitutionalism, republicanism,
and egalitarianism was taken up by Mario Pagano. A provincial self-made
man and a Freemason, Pagano was a professor of criminal law at the Univer-
sity of Naples and had begun exploring the connections between the natu-
ral and moral order in an attempt to clarify the notion of “juridical proof”
He became convinced that any reliable method for collecting circumstantial
evidence should be based on a clear understanding of nature and of its re-
lation to the laws that govern the moral world, “which are as constant and
necessary as the physical laws” It is only on this basis that the judge “can be
convinced and persuaded by circumstances.”’® Paganos main work, Political
Essays on the Principles, Progress, and Decadence of Societies (1783-1785), is
emblematic of the combination of historicism, vitalism, and unshakable faith
in the universality of reason that came to define the radical strain of the late
Neapolitan Enlightenment. The Essays built on Vico's New Science, a formi-
dable baroque encyclopedia whose labyrinthine construction lends itself to
multiple interpretations. What impressed Pagano was Vico the brilliant vi-
sionary, his capacity to recognize structures and patterns that run through
human history, but without canceling out contingency or complexity. Vico,
for Pagano as for other Neapolitan radicals, was mostly a point of departure,
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though. Pagano was fascinated by recent scientific developments, from volca-
nism to the discovery of deep time to Lavoisier’s new chemistry, and he strove
for a science of history in which the same laws ruled both the physical and
moral worlds. Pagano believed that the “new science” could become an exact
science with precise laws, like mathematics. He proposed a systematic phi-
losophy of history articulated in seven progressive stages of social evolution,
where change was driven not by providence but by nature itself. Pagano’s na-
ture was dynamic and pulsating, a force that keeps shaping and reshaping hu-
man societies, mostly through catastrophic events. Behind human progress
and the establishment of new forms of cultural and social life lies a primitive,
instinctive vital force that operates in humans and through humans. In his
narrative, civilizations rise and fall against the background of an immutable
and harmonic order: there is no gap between the history of humankind and
the history of nature, but an essential continuity.”

Pagano’s monistic perspective can be traced back to his teacher Domenico
Cirillo (1739-1799), a professor of botany and practical medicine whose epis-
temological and political perspectives loomed large in the late Neapolitan
Enlightenment. A student of Genovesi and a Freemason, Cirillo was an im-
portant link between Neapolitan literati and the republic of letters: he cor-
responded with d’Alembert, Diderot, and Voltaire and was affiliated with
numerous European scientific academies. His critical reflections on the Nea-
politan sociopolitical situation were published under the deceptively low-key
title of Academic Speeches (1789). They ranged from the eulogy of Filangieri
to the nature of sensibility and compassion, to the current state of hospitals
and prisons, to the philosophy of Rousseau—whose egalitarian arguments
Cirillo admired. An early follower of Lavoisier in chemistry, Cirillo had de-
voted most of his experimental work to the study of plant physiology and
the central role of “vital fluid” in supporting life. These studies provided the
framework for his understanding of the moral as directly related to the physi-
cal. For example, he reduced the universal sentiment of compassion to the
physical constitution of human beings, explaining that “nature has the es-
sential attribution of maintaining peace and equality among its creatures, and
it is perturbed by the presence of misery, by the expression of sorrow.” To
Cirillo, this connection between the physical and the moral demonstrated
that all “spiritual affections” are strictly linked to the body and to matter, and
that equality among men is a fundamental natural principle.®

But how could an equal society be finally achieved? For Pagano, Cirillo
and many others, that objective was still within reach. Despite their growing
frustration, they did not give up believing in the human capacity for self-
understanding, self-improvement, and civil progress. However, they doubted
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that this progress would unfold as a continuous and smooth process. In Pa-
gano, the passage from one historical stage to the next is invariably troubled,
traumatic, and characterized by violent natural and social upheavals. He
described it as the outcome of two opposite forces: one producing ruptures
and desegregation, the other fostering unification and convergence. In other
words, the much-needed social transformation of the kingdom could only be
the result of a revolution.®



2

Mathematics at the Barricades

Antonio Genovesi championed a vision of science that would not be contem-
plative and idle but address “public happiness”—the real needs of the people.
His students Filangieri and Pagano were convinced the true laws of social
life could be discovered and used to establish a science of society that would
legitimate a more just—republican and egalitarian—social order. In the 1780s
and 1790s, a generation of science teachers and military officers brought the
mathematical tools of analysis to bear on this radical discourse. The political
significance of their technical expertise became fully visible during the crisis
of the 1790s, especially in the writings and action of a group of revolutionary
political activists who called themselves Jacobins.

Neapolitan Jacobinism is a well-established historiographical area, yet
the involvement of its leading members in scientific life has been generally
considered marginal to their political vision. Instead, exploring the nexus
of science and politics is essential to understanding the transformation of
Neapolitan life during the revolutionary age. In this chapter, the existential
trajectories of long-forgotten mathematicians, men who experienced a pro-
found connection between their scientific and political aspirations, take us
to the heart of Neapolitan Jacobinism. These men’s lives elucidate the dis-
illusionment of reformist elites and their response to the crown’s inaction.
The continuities with enlightened reformism are clear, and many Jacobins—
Mario Pagano, to name one—came directly from that tradition. Sensational-
ism was the foundation of a unified conception of knowledge that included
the mathematical, natural, and moral sciences. The true laws of nature and
society, they argued, can be discovered by deploying a set of basic principles
and methods. Religious truths, on the other hand, are grounded not in expe-
rience or reason but in sentiment, and they belong to the personal rather than



MATHEMATICS AT THE BARRICADES 45

the public sphere. Overall, the cultural and political practices of Neapolitan
Jacobinism were informed by what its adherents called the “spirit of analysis,”
a set of principles and techniques that were believed to express the workings
of human reason at its best.

Almost every noteworthy figure in Neapolitan Jacobinism received some
mathematical training. A basic understanding of analysis was an essential
part of the Jacobin worldview, as were republicanism, egalitarianism, and an-
ticlericalism. Analysis innervated their problem-solving methods in math-
ematics, their theory of knowledge, their moral and social arguments, and
their political action. The very structure of their secret society—a network
of Jacobin clubs—was a working model of how analytic savoir-faire could
be deployed in matters of social organization. Neapolitan Jacobins aimed to
find a universal method for discovering useful truths and handling pressing
social and political problems. By the mid-1790s, they had become convinced
that their vision of a just and equal society could be realized only through the
concrete deployment of a new mathematics—a revolutionary mathematics.

A Jacobin Conspiracy

Carlo Lauberg (1753-1834), Jacobin leader, scientist, and teacher, is emblem-
atic of the intersection of Neapolitan Jacobinism and science. Following him
through the last decade of the eighteenth century means reconstructing Nea-
politan Jacobinism itself. Most of what we know about his activity is derived
from the surviving proceedings of political trials that began in 1794. Lauberg
had been teaching mathematics privately since around 1790 with a young
mathematician named Annibale Giordano (1771-1836)."' They ran a school
in Vico dei Giganti, a dark and narrow street in the heart of the ancient city,
where students and friends met regularly to discuss mathematics and mod-
ern chemistry, especially the works of Lagrange and Lavoisier. Lauberg was
a chemistry lecturer at the military academy, while Giordano, aged nineteen,
was already a well-known mathematician and a professor in the same insti-
tution. He had studied with Nicola Fergola, and in 1786 he had presented
the members of the Royal Academy of Sciences with an original synthetic
solution for the so-called Cramer’s problem. The solution was hailed as an
example of synthetic elegance and found its way into the acts of the Italian
Society of Sciences—the first mathematical work from Naples to appear in
the prestigious journal in a long time.?

In May 1792, the two teachers opened a larger school in piazza Santa Ca-
terina. They lectured twice a week to an audience of young men “of distinct
condition,” discussing mathematics, chemistry, and “democratic doctrines.”
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At the end of each lecture, a group of students would stay to discuss the
works of Neapolitan reformists and French philosophes. On such occasions,
Lauberg—an imposing, charismatic figure—spoke about “politics, the facts
of France, and about the success of talented individuals living under popular
governments.” The school attracted a wide range of students, hundreds of
them, many from well-off provincial families who had moved to Naples to
study law or medicine. They shared the school’s benches with lawyers, physi-
cians, military officers, and highly skilled artisans, especially cabinetmakers,
gilders, and clockmakers. A few clergymen could be spotted, as well as a few
scions of the capital’s great aristocracy, like Gennaro Serra (1772-1799), son
of the Duke of Cassano, and Ettore Carafa (1767-1799), son of the Duke of
Andria.?

The Santa Caterina school was promptly infiltrated by the police, who
were trying to map the fast-changing landscape of conspiratorial groups
across the kingdom. In 1790, as the government was growing suspicious of
the Masonic anti-despotic discourse, the police had begun reporting unusual
lodges in Calabria that had taken an interest in the facts of France. Appar-
ently, they were not affiliated with any lodge of the capital but with a lodge in
Marseille.* Behind them, the police suspected, was Abbé Antonio Jerocades
(1738-1803), a former student of Genovesi and erudite man of letters who had
authored a successful collection of poems celebrating Masonic values in 1785.
His writings echo the palingenetic visions of the late Neapolitan Enlighten-
ment, and he had been among those who had mourned Filangieri’s untimely
death in 1788. On his return from a trip to Marseille in 1789, Jerocades fos-
tered the transformation of some Calabrian lodges into conspiratorial cells
inspired by the French Jacobin clubs.®

Between 1791 and 1792, Jerocades was in Naples, where he visited Lau-
berg’s school and was instrumental to the creation of new lodge-clubs “in the
style of Marseille” Lauberg and Giordano joined one of these clubs. Partici-
pants discussed recent international events, read gazettes and excerpts from
Condorcet’s Chronique de Paris (1791-1793), criticized the crown, and saluted
the French revolution as an “attack against tyranny” They argued that violent
rebellion was legitimate, as it was based on the “rights of reason” and neces-
sary for “civil progress” Liberty and equality, their main objectives, could be
tully achieved only within a republican state. They discussed religion freely
and argued that official religions were mere instruments in the hands of des-
potic governments.® Lauberg’s closest collaborators were proselytizing well
beyond the clubs: among dockworkers, for example, and at the opera theater,
where they established connections with members of the nobility sympa-
thetic to their anti-monarchic stance.” Meanwhile, select students from the
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Santa Caterina school and other scientific circles connected to Lauberg were
affiliated with the clubs, as were prominent figures like Troiano Odazi (1741-
1794), a student of Genovesi who held the chair of his teacher at the Univer-
sity of Naples. The network was also growing its international connections:
by August 1792, Lauberg was receiving the Parisian press directly from the
new French ambassador.?

In December 1792, an unexpected event triggered a further transforma-
tion of these Marseille-style clubs. The Neapolitan government, now fiercely
anti-French, had plotted to prevent France from being represented in the Ot-
toman Empire. The French government retaliated, dispatching a naval squad
under the command of Admiral Louis de La Touche-Tréville to the Gulf of
Naples, threatening to bomb the city. The French admiral was received at
court in a series of diplomatic meetings. Parallel to the official negotiations,
between December 1792 and January 1793, La Touche and his officers con-
tacted local Jacobin leaders. The admiral visited the Santa Caterina school
and attended some of Lauberg’s chemical demonstrations. During one of his
visits, La Touche addressed the students, inviting them to emulate the French
nation. Giuseppe Cestari, a Jansenist priest and a Freemason, organized a din-
ner for local Jacobins and French officers. The admiral later reciprocated on
board the flagship Languedoc; he approved a general reform of the Neapolitan
lodges and promised military support in case of an armed insurrection.’

As the French fleet left the Gulf, the participants to those dinners were
put under strict police surveillance, while religious authorities dispatched
Jerocades and Cestari—two priests—away from the capital.'® Realizing that
the police were onto them, Lauberg decided to plan for short-term action.
Jacobin propaganda intensified, and support came from unexpected quar-
ters, such as trading and financial elites who saw their interests threatened
by the government’s new anti-French politics. In May 1793, Lauberg became
the head of the Society of the Friends of Liberty and Equality, and thus the
“political author of the conspiracy” In a sign of the new confidence that per-
vaded the movement, the society translated the French Constitution of 1793
and printed it in two thousand copies to distribute across the kingdom."

In July 1793, Lauberg met with his closest collaborators to plan the aboli-
tion of the surviving traditional lodges and their absorption in the network of
Jacobin clubs. Among the participants was Ferdinando Visconti (1772-1847),
a young artillery officer and mathematician and a link between Lauberg and
the army."” Lauberg reminded everyone of the vital objectives that should
guide their actions: the end of feudal abuses, a popular and republican gov-
ernment, liberty and “perfect equality” for every citizen, and the rejection of
“every religion, as extraneous to the natural order and invented by sovereigns
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and supreme authorities to guarantee their stability” The participants also
approved a last reorganization of the Jacobin network into the Neapolitan
Patriotic Society. Its structure was a veritable incarnation of the principles of
analysis. The building blocks were the “elementary clubs,” small autonomous
units with no more than eleven members, each of them run by a president
and a secretary, though without any hierarchy between functionaries, as “in
these clubs they hold to the equality of all individuals”** Each elementary
club elected a deputy, and all deputies met in a deputy club, again with no
more than eleven members. Each deputy club elected a representative to be
sent periodically to the central club. Through the deputies, and only through
them, the different levels were “harmonically” linked to each other. Lauberg
was elected “central point” of the society. The central club had executive and
legislative power. Clearly, the organization was shaped by the need to shel-
ter the identity of its members. But it was also an exemplary embodiment
of analysis, made up by a set of identical and interchangeable elementary
units—the members—who all enjoyed the same rights and duties, only dif-
fering in function. The Neapolitan Patriotic Society was a social experiment
in which analysis legitimated and performed a radical egalitarianism.

The counterrevolutionary discourse would be quick in turning these ana-
Iytic features into the “Jacobin machine,” a deadly device for the control of
public opinion, political life, and the state. Discussing the French case, Michel
Vovelle convincingly dismantles the historiographical image of a monolithic
Jacobin machine, showing the diverse, pragmatic, and contingent character
of Jacobin strategies. Yet, the Jacobin machine metaphor is revealing and
worth attention. Vovelle traces its trajectory up to Frangois Furet, who de-
scribes the Jacobin club as “a machine for producing unanimity.” Looking at
the use of this metaphor from Naples, it becomes clear that it functions not
only to emphasize discipline, organization, and capacity of control, but also
the essentially extraneous and polluting character of what is, ultimately, a set
of manipulation techniques. In Naples, the Jacobin machine is foreign, dis-
connected from local political traditions and extraneous to the body politic.
But in France too its effect is one of contamination, this time from the inside.
In both cases it is the purity of the body politic that must be defended from
the mechanical-analytic threat.'

By fall 1793, the Neapolitan Patriotic Society had been reorganized, and
the “democratization of the spirits” was in full swing. A club met in the work-
shop of the clockmaker Andrea Vitaliani (or Vitaliano, 1761-1799), discussed
the political conditions of the country, and pondered questions such as the
existence of God and the immortality of the soul. Members agreed that the
people have “the faculty of accepting or rejecting kings”*® Similar points were
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discussed at more elegant gatherings in the villa of Marquis Giovanni Letizia,
one of the links between the Patriotic Society and those aristocratic Freema-
sons who looked with interest at the republican experiment in France. Be-
tween December 1793 and January 1794, new elementary clubs were opened
within the army, at a major Neapolitan hospital, and in the provinces. Jacobin
leaders knew they needed the support of the provinces for the revolution to
be successful and believed that the social tensions in the rural world might
be to their advantage. The new provincial affiliates were mostly “new men”
who had been investing in former feudal land and gaining influence in local
administrations. Hence, in the provinces the term “Jacobin” began to be as-
sociated with wealthy landowners, speculators, and professionals: the new
oppressors who pushed for the enclosure of common lands and the abolition
of communal rights. The deadly fight between Jacobin villains and the “low
people” (popolo bascio) would figure prominently in contemporary popular
ballads.'

Lauberg’s students at the Santa Caterina school played a major role in
proselytizing in the provinces. In December 1793, twenty-year-old Emanuele
de Deo (1772-1794) traveled back from Naples to his native province of Apu-
lia. He carried copies of the translation of the new French constitution and,
trying to stir up revolutionary enthusiasm among friends, read aloud satirical
poems against the monarchy. Mentioning the possibility of an insurrection in
the capital, he argued that the people have the right to dethrone the kings and
execute them. His activity did not go unnoticed: the young man was arrested,
and the police searched Lauberg’s school and house. They could not find any-
thing conclusive, although officers seized many “pages covered in mysterious
algebraic signs”"”

At the Patriotic Society’s recommendation Lauberg fled the country in
January 1794.'® By March, the magistrates had enough elements to proceed
with searches and arrests.”” A special tribunal was set up to take to trial those
involved in what was called “the Jacobin conspiracy” The accusation was
grave: “conspiracy against religion, monarchy, and the state” Judgment was
reached and sentence passed in just a few hours, without granting the basic
rights of the accused.”® Mario Pagano denounced the improper use of this
procedure and offered to defend some of the accused. He himself, however,
would be arrested in 1796. Troiano Odazi was arrested and died in prison un-
der unclear circumstances. Annibale Giordano was sentenced to lifelong im-
prisonment in a fortress; artillery officer Ferdinando Visconti was sentenced
to ten years. Arrests continued for a couple of years, both in the capital and
in the provinces. Numerous aristocrats and high state functionaries were also
arrested, “suspected of Jacobinism” Ettore Carafa was arrested in 1795; he
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escaped from prison in 1798. Overall, a few hundred were implicated, from
shopkeepers to magistrates and nobles.?! The student de Deo was hanged
in October 1794, together with another student from out of town and the
brother of the clockmaker Vitaliani. They were small fry, but their execution
was a clear message to Jacobin leaders who had fled the country or remained
undetected. A large crowd gathered around the gallows on the day of the ex-
ecution, and tension must have been palpable: the soldiers’ reaction to a false
alarm left six dead and thirty-five injured.”?

Neapolitan Jacobinism

While they have been often studied in the isolation of their national contexts,
Jacobin networks had connections and looked at each other for strategies,
symbols, and organizational models. In 1794 “Jacobins” and “patriots” were
on trial for conspiracy and insurrection in Piedmont-Sardinia, Genoa, Rome,
Bologna, and the Veneto, as well as in Germany, Austria, Hungary, Poland,
England, and Ireland. Similarly transnational was the Jacobinophobia detect-
able from Naples to Scotland, where Tory professor of natural philosophy
John Robison confirmed the existence of a single massive conspiracy “against
all the religions and governments,” whose main actors were Jacobins and
Freemasons; some of his English colleagues went on to argue that Jacobins
ate pies filled with human flesh.”

In 1796, the arrival of a French army in the Italian peninsula opened
what would be remembered as the “Jacobin triennium” (1796-1799), a pe-
riod characterized by the creation of numerous sister republics that looked
at the French republic of 1792-1794 as a symbol of liberation. Whether the
term “Jacobinism” should be used to describe these movements and what
exactly it would mean in this context are long-debated and controversial is-
sues. Franco Venturi cautioned against using the term for movements active
after the crisis of French Jacobinism and emphasized the distinctive features
of the Neapolitan movement. Other historians have insisted on the theoreti-
cal and programmatic limits of Italian Jacobinism, which they characterized
as comprising intellectual groups unaware of the concrete social conditions
of their countries. Terms like “republican,” “democrat,” or “patriot” are cur-
rently preferred to “Jacobin” to describe the protagonists and events of the
triennium, creating some confusion between the fluid actors’ semantics and
later analytic categories.**

By contrast, I decided to retain the term “Jacobin”” I refer to the historical
use of this term: it was an actors’ category, used by certain political activ-
ists and—with gusto—by their enemies. Other terms were used as well, and
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the Neapolitan protagonists of this chapter would also identify themselves as
“republicans” and “patriots,” especially after 1795. These terms, however, were
no less charged, ambiguous, and strategically deployed. Choosing “Jacobin”
over other possibilities means emphasizing one component of the articu-
late democratic world of the Italian peninsula, which tended to split, when
facing key decisions, into moderate and radical—Jacobin—factions. The
Neapolitan Jacobins elaborated a doctrine and tried to implement policies
that were directly inspired by French Jacobinism. Theirs was a republican,
democratic, and egalitarian movement that saluted with enthusiasm the 1793
French constitution and its sweeping plans for democratization and redis-
tribution of wealth. Its doctrine was grounded in citizen virtue, natural law,
natural rights, constitutionalism, popular sovereignty, and a strong universal-
ism. The immediate political objective of this movement was an insurrection
and the overthrowing of the monarchy.” The conquest of the state would
be used to transform society on behalf of the will of the people. Even after
Thermidor, it has been often noted, they kept referring to robespierrisme as
“the heroic moment of the French Revolution” They had concrete connec-
tions with that moment—such as the collaboration with Filippo Buonarroti,
the agent national sent by Robespierre to support Italian Jacobins and their
early democratic experiments. From about 1795, the Neapolitans also began
to see the unification of Italy as a necessary condition for political and social
revolution—hence the important overlap with patriotism and Italian nation-
alism. And during the 1799 Neapolitan Republic—which the French Direc-
tory never officially recognized—they aimed to assemble an entirely new
state machine and worked on a series of laws that would push egalitarianism
well beyond its juridical meaning.?

Finally, I use the term “Jacobinism” to turn its semantic ambiguity, its ten-
sion between the historical and the conceptual, into a resource. In the econ-
omy of this book, Jacobinism stands for a crucial shift from previous reformist
experiences, a “qualitative mutation,” as Michel Vovelle called it. It’s a decisive
shift to the political, instantiated in the in-practice experimentation of new
forms of egalitarianism and democratic life. I refer to Jacobinism to identify
a moment of rupture, in which political action—including the use of force
and vanguardist agency—is used to bring about social change now, escap-
ing the apparent fatalities of history as well as the logic of reform. To recon-
struct Neapolitan Jacobinism and its political and mathematical imagination
is the first of the two main steps of this book. The second step reconstructs
the reaction to this revolutionary rupture. 'm obviously interpreting broad,
longue durée processes, but focusing on the dyad of revolution-reaction and
the crucial passage of the 1790s is a strategy to sharpen my argument about
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the nexus of politics and mathematics. It is within the Jacobin shift to the
political that, most clearly, mathematics became essentially revolutionary. It’s
within the reaction against that shift that the very possibility of a revolution-
ary mathematics was closed down.”

*

Neapolitan Jacobins’ social profiles reveal a prevalence of the urban petty
bourgeoisie, though they vary significantly. Among them were lawyers, mili-
tary officers, soldiers, ecclesiastics, students, physicians, academics and lite-
rati, artisans, small urban traders, shopkeepers and their workers, servants—
and a few nobles, too.?* Many were young, like Emanuele de Deo, but others
had long been arguing for social reform, like Mario Pagano, the professor
of law, reformer, and Freemason who joined the Societa Patriottica and was
imprisoned as a Jacobin in 1796. In the provinces, the majority were entre-
preneurs, non-absentee landowners, and members of the minor baronage:
emerging local elites that constituted the “public opinion” invoked by reform-
ers. Domenico Grimaldi, the olive-oil entrepreneur, was part of a Calabrian
progressive lodge that became a Jacobin club in the early 1790s. Under sur-
veillance from at least 1793, he was arrested in 1798. He was in prison dur-
ing the revolution of 1799, but his son Francesco Antonio, a military officer,
joined the cause of the Republic.”’

The documents of the anti-Jacobin trials confirm the movement’s com-
posite character and its ramifications in various sectors of Neapolitan soci-
ety.”® Especially noticeable is the presence of artisans and small traders from
the capital. This evidence runs counter to interpretations of the Jacobin con-
spiracy and the events of 1799 as a revolution led by a small group of utopist
intellectuals. Conservative and liberal interpretations have insisted on the Jac-
obins’ misguided attempt to import foreign forms of political organization
and their reluctance to attend to the alleged real needs of the people. Consis-
tent with these interpretations, in the nationalistic readings of the nineteenth
and twentieth centuries, the Jacobin triennium is an ephemeral aberration,
extraneous to the Risorgimento of the Italian nation. In Benedetto Croce’s
more benevolent interpretation, the Neapolitan Jacobins are martyrs, he-
roic precursors of the fin de siécle southern liberal bourgeoisie, but they are
still dreamy, abstract: “great idealists and bad politicians.”** On the contrary,
Jacobin plans and ambitions were rooted in the rich Neapolitan reformist
experience and its detailed assessments of the social, political, and cultural
conditions of the southern kingdom. Even republican catechisms had a strik-
ingly pragmatic dimension. During the 1799 Republic, for example, Onofrio
Tataranni, a priest and reformer who had been fascinated by Bourbon social
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experiments that brought together utopian communities and mechanized
production, wrote a catechism to defend the values of liberty and equality.
Both, he claimed, depend on the “universal law of Nature, which is Reason”
And both need to be sustained by education, humanistic and scientific. Es-
pecially valuable are “the physical and chemical sciences,” because they are
essential to agriculture; a lengthy description of agricultural techniques that
should be introduced in the kingdom followed.**

Antonio Gramsci argued that these Jacobins understood better than any-
one else the reality in which they were immersed and conceived the state
as “a concrete form of an unfolding Italian economic development.” Against
the charges of “abstraction,” he emphasized the concrete nature of their po-
litical action.”® Thus, for example, they realized the importance of building
a popular following through street theater and republican catechisms, and
mobilized politically local devotions and rituals: during the 1799 Revolution,
they would turn Saint January into a Jacobin. The problem, as acutely noted
by John Davis, “was not that the republicans did not try to appeal to popu-
lar religious sensibilities, but rather that those sensibilities were manipulated
more skillfully by their enemies.” Renata de Lorenzo notes the similarity be-
tween the patriotic and xenophobic “sentiments” mobilized by the Jacobins
in France and those mobilized by the counterrevolution in Naples. And Paolo
Viola comments on the revolutionary potential of the counterrevolutionary
campaign of 1799, which begins with a popular insurgence against the king’s
representative, accused of plotting with the French and thus betraying the Ne-
apolitan nation.* The Neapolitan Revolution was “passive” not because it was
utopic or because the peasant masses were necessarily and invariably hostile
to change, but because it ultimately failed to bring together the city and the
provinces through a revolutionary agrarian reform. The Neapolitan Jacobins
were doomed when—under extreme financial and military circumstances—
they failed to bring peasants and dispossessed day laborers into political life.
These groups” growing discontent would fuel massive counterrevolutionary
insurgencies instead.

But let’s return to Lauberg. We left him on the run in January 1794, when
he sailed northward on a boat arranged by Jacobin affiliates. He probably
landed near Rome, where he must have spent some time in jail. In September
of that year, he was in the south of France, where he married a local woman
and enrolled in the French Army of Italy as an officer pharmacist.® By year’s
end, most Neapolitan Jacobins who had fled their country had regrouped
in France or in the French-occupied town of Oneglia on the Italian Riviera,
where the robespierriste Filippo Buonarroti (1761-1837) had begun a political
experiment of republican self-governance and national liberation.*® Lauberg
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and many other Neapolitan and Italian Jacobins played a role in the adminis-
tration of Oneglia, a veritable laboratory of democratic and egalitarian prac-
tices. The reputation of the Neapolitan Jacobins was on the rise, and Buonar-
roti was convinced that “if Italy is destined to be free, the real revolution will
begin in the torrid climate of the Vesuvius” In 1796, they were with Bona-
parte’s army and for the next three years were active across northern Italy
as public speakers, journalists, and political organizers. Their objective was
twofold: national unification and revolution. The French authorities looked
at their mix of democratic radicalism and Italian patriotism with suspicion
and referred to them polemically as anarchistes. In 1797, Bonaparte himself
worried about the growing number of Neapolitan expats in Genoa; they, he
wrote, “have always brought to Italy disorder and anarchy”

Lauberg settled in Milan with former students Matteo Galdi (1765-1821)
and Flaminio Massa (1770-1805). They organized patriotic theaters and so-
cieties of public education, planted liberty trees, and founded periodicals
intended to persuade local elites of the advantages of republicanism and
Francophile politics. As a town was occupied, these activists moved in to de-
mocratize and regenerate it. Lauberg was active in Bergamo, Brescia, Verona,
and Venice, where he was president of the Society for Education and lectured
on the “politico-moral principles” to be taught—in dialect, if possible—to
the people. He must not have been perceived as a mere French agent if the
citizens of Brescia wanted him as their representative in a difficult negotiation
with the French military command. His activity was supported by generals
Joubert and Championnet, committed republicans who were among the few
who saw the Italian operations as a war of liberation.*®

The ideal form of government for the yet-to-be liberated Italy was much
discussed. Galdi and other radical patriots close to Lauberg published essays
arguing that an indivisible democratic republic would best suit the unified
nation. They rejected any form of federalism as dangerous to the integrity of
the state: a republic must unite the people in a “single body” Their staunch
opposition to intermediate political institutions echoes both the French de-
bate and the reformist critique of the Neapolitan feudal-communal system.
The rejection of federalism was not simply a matter of institutional princi-
ples: only a centralized state could proceed to a more equitable redistribution
of wealth, starting from assigning land to dispossessed peasant families. Na-
tional unification, in other words, was a necessary condition for the realiza-
tion of their political and social vision. In the republic to come, the institution
of hereditary nobility and any other source of “particularism” in jurisdiction,
customs, and currency needed to be abolished. On these issues, the opposi-
tion between radicals and moderates expressed a fundamental social conflict:
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the moderates, who tended to align with the French Directory’s normaliza-
tion, resisted plans for wealth redistribution and argued for the administra-
tive autonomy of towns and regions.”

The fundamental unity of natural and moral phenomena was Lauberg’s
basis for turning scientific knowledge into the most effective guide for politi-
cal action. Ultimately, he claimed, political and social progress are grounded
in the human body and unfold naturally once the impediments of ignorance
and oppression are removed. It was for this reason that scientific elites were
called to lead the nation: mathematicians, physicists, and chemists needed
to join the ranks of politicians and legislators.*’ In a 1797 speech hailing the
decisive occupation of Mantua, Lauberg made an interesting analogy: “As
sensations, in the limited sphere of our individual existence, shape our heart
and our intellect, so political collisions, which are the sensations of mankind,
gradually shape human reason.” In this way, “reason emerges, majestic, from
the chaos of the centuries; its laws reunite all men in a single family” Reason
itself emerges historically as a natural consequence of the organic constitu-
tion of human beings, and political revolutions are necessary because they
“are founded on our own physical constitution, and on our relations to the
beings around us” The revolutionary process doesn’t depend on a few indi-
viduals, and, most importantly, cannot be stopped. It can, however, be accel-
erated by the conjunction of science and “republican courage”™

The battle for reason was at once scientific and political. Superstition and
despotism, the “two tyrannies,” could not be fought and defeated separately.
In 1798, in a speech at the Constitutional Circle in Milan, Lauberg exhorted
the audience to find in scientific knowledge their most powerful revolution-
ary weapon:

Republicans, thus far the slaves have looked for justice in imaginary archetypes;
you should study man—he is sensitive, and his relations [to external reality]
will take you to the true ideas of good and evil. Tyrants have imagined a being
invested with their own attributes in order to justify their crimes; you are ratio-
nal, so find in your own reason the model that will inform your actions. Nature
is not a vain name, it exists, and its existence confounds itself with the eternity
of the centuries. It’s active, and its ultimate, imperceptible molecules are forces
that, with their necessarily constant action, produce every single phenomenon
in the universe. This is what you should study, in order to find the Ariadne’s
thread that will guide you in your systems. If you depart from its principles, you
will fall in the inextricable labyrinth of human opinions.*?

The idea that a revolutionary political program should be grounded in analy-
sis and sensationalist epistemology informed Jacobin publications, including
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what is perhaps the most representative text of its kind: an Italian and French
bilingual booklet titled Catechism of the Rights of Man, dating probably to late
1794. It’s a question-and-answer commentary on the first thirty-five articles
of the Déclaration that introduced the French Constitution of 1793. It contains
typical themes from French Jacobinism, like the legitimation of tyrannicide,
as well as more distinctive Neapolitan motifs, like the role of scientific edu-
cation in grounding the state and its laws. The authors were two southern-
ers with a passion for analysis: Ascanio Orsi (1770-?) and Michele de Tom-
maso (1765-1830). A monk and a priest, they had studied and conspired with
Lauberg in Naples, fled the city in 1794, and settled in Oneglia, where they
penned this important document, which was quickly deployed as a textbook
and for propaganda. Tommaso taught mathematics and sensationalist phi-
losophy in Oneglia, and among the books that Buonarroti ordered for him in
Paris were twenty copies of Condillac’s Logic. For Tommaso, neglecting the
analytic method had been “one of the main sources of our errors.*

The Catechism opens with a concise introduction to sensationalism, pre-
sented as the scientific basis of “natural equality;” the first and foremost right:
all human beings share the same physical constitution and therefore the same
needs, passions, and faculties. Equality, “the basis of men’s happiness,” must
be preserved through law. Laws that defend particular interests are there-
fore unnatural and illegitimate. If a society is unequal, “everything must
be changed from the foundations: destroy every inequality” While “perfect
equality” is unattainable, the law should ensure that no individual amasses
excessive wealth or lives in poverty. Public education is necessary to allow
citizens to discover and use their natural reason and thus ground their co-
ordinated action, which in turn sustains national sovereignty. Sovereignty,
which is indivisible and inalienable, is of the people, “the one and only na-
tion” In defense of their sovereignty, citizens have the right of resistance and
insurrection, and every citizen has the right to assassinate a tyrant. Now is the
time, the authors concluded, to educate other men and take up arms. Theirs
was a clear and urgent call for revolution in Italy at a time when French mili-
tary support seemed to falter, and French Jacobinism a thing of the past.**

Lauberg’s Analytic Program

The liberated reason that had finally emerged from the fogs of history to guide
the Neapolitan Jacobins’ action was individual, autonomous, analytic, and leg-
islative: let reason free to flourish, they argued, and everything else will follow.
In their vision science, epistemology, morals, politics, and history were seam-
lessly integrated. What was needed was removing oppression, impediments,
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and distortions: only in this way could the objectives of liberty, democracy, and
equality be achieved. But what kind of science were they referring to? Above
all it was the universal savoir-faire of analysis that captivated their imagination,
together with sensationalist epistemology and the operative, anti-metaphysical
stance of much late-eighteenth-century reformist thought. What was new was
the context in which they were acting: reformism had been replaced by revolu-
tionary praxis and by an urgent and deadly political-military struggle. Minds
and hearts had to be won quickly and en masse.

Jacobin science is not a darling of French Revolution historiography. Ac-
cording to a persistent view, between 1792 and 1794 French Jacobins attacked
science in the name of Rousseauian irrationalism, populist rhetoric, and a
“vulgarly utilitarian” understanding of knowledge. Cold War historians, in
particular, insisted on the Jacobins’ devastating attack on science, symbol-
ized by Lavoisier’s execution. For Gillispie, Jacobin philosophy of science was
directed against the theoretical and highly mathematical Newtonian science,
which they considered abstruse and of little practical interest. By contrast, a
more intuitive and popular science inspired by the philosophy of Rosseau and
Diderot should be promoted. Gillispie unmasks the ideological component in
the Jacobin position: theirs is a science that enhances specific social interests
through the celebration of the experience and competences of their social
basis, while devaluing ancien régime scientific institutions and corporations.
The Jacobins, he concludes, distorted and degraded science by polluting it
with political considerations: what they did was akin to later totalitarian dis-
tortions of science like Lysenkoism, and that’s why he cannot force himself to
speak of a “Jacobin science”*

While Gillispie identifies perceptively the political dimension of Jacobin
science, there are problems with his argument. Historiographically, he assumes
that one can neatly separate an “analytic” Enlightenment (Newtonian, math-
ematical) from a “sentimental” Enlightenment (empirical, sensationalist)—
with Jacobins mobilizing the latter against the former. But, as we argued in
the previous chapter, these dimensions of eighteenth-century culture cannot
be disentangled, as most natural philosophers endeavored precisely to strike
a balance between the sensory and the abstract, the experimental and the ra-
tional. The idea of a pure Newtonian Enlightenment attacked by the partisans
of passions and irrationality is a historiographical figment—admittedly an
enduring and powerful one. Not surprisingly, Gillispie has to downplay the
analytic elements that he encounters describing Jacobin science and technol-
ogy, such as the very analytic French Republican calendar.*

Some historians have also emphasized how French Jacobins attacked
the elitism and privileges of royal scientific institutions, their monopoly on



58 CHAPTER TWO

technical judgments, rather than science per se. To Roger Hahn, Jacobin sci-
entific vandalism is only a “myth,” while Henry Guerlac notes that when the
Jacobins executed men of science they were executing “financiers, politicians,
and public officials”—the persecution of science is an a posteriori percep-
tion.”” Finally, from a methodological point of view, Gillispie’s reconstruction
is obviously asymmetrical. On the one hand we have the polluted science of
the Jacobins that requires social interpretation, and on the other the pure
science of their enemies—a self-explanatory mirror of rationality and nature.
And yet, again, Gillispie is perceptive: this is a crucial historical juncture for
the notion of pure science. But not because pure science, supposedly situ-
ated in a fanciful domain of transhistorical objectivity, came under Jacobin
attack. Rather, pure science—pure mathematics first of all—emerged in reac-
tion to the programmatically politicized science of the Jacobins. Frangois Fu-
ret, in his famous exchange with Michel Vovelle on the legacy of the French
Revolution, dismissed Jacobinism to dismiss once and for all the question of
revolutionary politics—using force and vanguardist agency to bring about po-
litical change. Gillispie, thirty years earlier, had dismissed Jacobin science to
dismiss once and for all the question of revolutionary science—a science that
understands itself as an agent of political change.*

Lauberg’s analytic program is revolutionary science in action. It reveals
how science and politics merged seamlessly in the experience of the Nea-
politan Jacobins. A man with a passion for Lavoisier and many enemies in
academia, Lauberg had first encountered analysis as a student at the Military
Academy, whose leadership was affiliated with the lodges of the enlightened
Freemasonry and shared a Francophile scientific and political orientation.
Deciding against a military career, he had pursued mathematics and natural
sciences instead, studying with local celebrities like Domenico Cirillo, and
eventually graduated in medicine. In 1777, Lauberg became a secular priest in
the congregation of the Piarists, which provided free education for the poor;
his first publications were booklets for his students: one on chemistry and one
expounding the operations of human understanding in sensationalist and an-
alytic terms.* Sensationalism and analysis were, in Lauberg’s hands, an acid
that could dissolve the errors of past philosophies, as in an early philosophi-
cal commentary that linked different philosophical systems to the personali-
ties of their authors and to the “circumstances of their lives™: they were the
source of the impressions used by the active mind to construct theories. As
for religions, they were mere instruments of power, and Giordano Bruno an
early martyr of reason.*

In the early 1790s, Lauberg was absorbed by the study of mathematics and
chemistry. His research was oriented toward practical applications, such as
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the manufacture of colorants and the large-scale production of sulfuric acid.
His entrepreneurial ambitions, however, like his academic ones, remained
unfulfilled. A sympathetic biographer reports that Lauberg’s experiments
“were very successful, but they were not encouraged.” Later French biogra-
phers overlooked Lauberg’s career as a conspirator and his major role in the
Neapolitan Revolution. Such omission is probably related to Lauberg’s own
reticence after he settled in Restoration Paris. At that point, his revolutionary
past could have only harmed his career and family. Thus, according to these
biographies, in 1794 Lauberg went to France simply because he “wanted to
participate to the scientific movement” All things considered, this claim is
less misguiding than it might seem.'

Shunned by the university, Lauberg’s teaching was appreciated by the di-
rector of the Military Academy. In 1789 he held a temporary position in this
institution, which was an entryway for both analytic mathematics and the
new chemistry—the first Italian translation of Lavoisier’s Elementary Treaty
of Chemistry (1791) was directed to its students.” Lauberg was considered for
the chair of mathematics. Thanks to Fergola’s pressure, however, the chair
went to Annibale Giordano. On that occasion, Lauberg submitted an essay on
mechanics that was already a manifesto for analysis. Lauberg presents the sci-
ence of motion “through new analytic perspectives,” to reach its fundamental
principles “in an easy and direct way.” Doing so means clarifying the conven-
tions at the basis of this science, then deriving from them all its laws. At this
point, “the solution of every single problem is reduced to a matter of pure
calculation” Following Lagrange’s then-recent example, Lauberg argued that
all theorems of mechanics are different expressions of the principle of virtual
velocities. More generally, every science “is nothing but the combination of
all the simple ideas that constitute the complex idea of a phenomenon, and of
the conventions that have been established” All these possible combinations
can be expressed through a general equation, which can then be used to solve
particular problems relative to that phenomenon. Thus, in mechanics, prob-
lems will be solved regardless of any “useless” metaphysical consideration
about the “essences of bodies” or the “nature of forces

Lauberg competed for university chairs in 1791 and 1792 but without suc-
cess. By 1792 he had left his religious congregation and opened the private
school of Santa Caterina with Annibale Giordano. The two published their
own two-volume textbook: Analytic Principles of Mathematics (1792), in which
they reduced arithmetic and geometry to their most elementary notions and
laws, then reconstructed them “with analytic order” Any science, they held, is
built upon a class of sensations and a set of conventions. Scientific knowledge
links these constituents to reach general scientific laws. In mathematics, the
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constituents are sensations and conventions about magnitudes; physics deals
with “phenomena resulting from the activity of matter” Metaphysics, once
freed from “darkness,” is the study of human sensibility and the investigation
of the most general physical laws. Morals deal with the analysis of sensations
caused by human needs, and politics addresses the problem of meeting indi-
vidual and societal needs. Therefore, “if Physics, Metaphysics, Morals, Poli-
tics are merely the analysis of the effects of the activity of matter, of human
sensibility, and of the control of this sensibility relatively to human needs, as
Mathematics is the analysis of quantity; then, Mathematics being an exact
science, so also must we consider the other ones, when we regard them with-
out mystery, and from the correct point of view.”*

The choice of the analytic method as the method in mathematical text-
books was therefore the key step for the whole scientific and political enter-
prise of Lauberg and Giordano. If one aims “to promote public education,
and to eradicate the old prejudices, the only way is to accomplish this simpli-
fication of the sciences, so that—reduced to the analysis of our sensations—
they no longer constitute that congeries of isolated truths which is presented
by the method of Composition [i.e. the synthetic method].” In mathematics
as elsewhere, synthetic reasoning is confusing and limited because it does
not reveal the underlying analytic order of reality. “These considerations,”
the authors continued, “made us regard the textbooks of mathematics and
philosophy compiled according to the synthetic methods as unworthy of the
education of man.” These books “offer a history of single truths, instead of
presenting the method of invention that contributed to the development of
the human spirit” The analytic method had opened a new era for the math-
ematical and empirical sciences; it was now time to use it for the development
of the science of society.”

The Regeneration of Science and Religion

Mona Ouzouf has shown how revolutionary “regeneration” concerned at
once the physical, political, moral, and social spheres: its intended outcome
was not simply a new kind of body politic but, consistent with its religious
roots, a new kind of individual.*® For the Neapolitan Jacobins, the analytic re-
generation of knowledge and politics needed to include the religious dimen-
sion as well. The conspirators of 1794 shared a radically critical view of the
Catholic Church and in some cases of religion tout court. Giordano’s police
file contained abundant evidence of his “lack of belief in matters of religion.”
Lauberg had been heard claiming that “hell is a tale invented to control the
people,” that “there is neither hell nor heaven,” and that “death is the end
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of everything” The existence of God and the immortality of the soul were
openly questioned in Vitaliani’s workshop, and police informants reported
that Lauberg’s students scoffed at images of the saints.””

These positions became more nuanced during the triennium 1796-1799.
Lauberg continued to condemn institutional religion as an instrument of op-
pression, but he seemed aware of the social relevance of religious sentiments. In
his speeches he deployed an assemblage of elements from various cults born in
France to replace Catholicism, without abandoning the imagery of the Goddess
Reason.*® On Christmas Day 1797, in Milan, he spoke in favor of Theophilan-
thropy, a new cult that aimed at salvaging an allegedly pure religious core, sepa-
rating it from the temporal structures of the Catholic Church, which was held
responsible for supporting despotism and feudalism. Lauberg opened with a
praise of religious freedom, then explained that the new cult was based on love
for the Supreme Being and for fellow humans. According to this regenerated
religion, he continued, God created all human beings equal and put in their
heart the aspiration to self-preservation and happiness. Individual happiness,
however, depends necessarily on public happiness, so all efforts must be di-
rected to the well-being of the entire society. Therefore the new cult reinforced
republican virtues. He concluded: “Let us enter the temple of Reason, daughter
of God” The Milanese audience agreed that Theophilanthropy was “in confor-
mity with nature and reason” and “worthy of republicans’*®

Meanwhile, anti-Catholic polemics intensified. Flaminio Massa, a former
student of Lauberg and Pagano, portrayed Catholicism as a “monstrous edi-
fice of chimeras and scandalous tales” built by “criminal fanatics”; thus, he sa-
luted a public chemical experiment that, he believed, had debunked once and
for all the miracle of Saint January, a pillar of Neapolitan popular devotion.*®
Lauberg and Galdi argued that Roman Church properties had to be returned
to the people and planned a military expedition that would head straight to
the Vatican. In an animated assembly on this issue, the young daughter of a
local chemist jumped on the stage and promised her hand to the one who
would bring back to her the head of the pope. When the “theocratic tyrant”
was deported from Rome, Lauberg hailed the victory of both republican arms
and philosophy: “the monster”—superstitious religion—had been slain in
Rome, and now “philosophy hunts it down in the most hidden refuges, and
in the heart of man” Attempts to restore the old monstrous principles would
be struck down by ridicule: “We will laugh at the Gothic sacerdotal barbarism
that is being prepared”®

Overall, Theophilanthropy and other new cults did not fare well in It-
aly. More influential was the role of the so-called Jacobin priests in weav-
ing republicanism and egalitarianism into a renewed form of Christianity,
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inspired by the alleged simplicity of the primitive church.®> We have already
encountered some of these priests, and indeed they made up 16 percent of
those executed after the fall of the Neapolitan Republic.®® Calls for a renewal
of Christianity were hardly new within the Catholic world. In Naples, the
eighteenth-century fight of the crown against Rome had been led by Jansenist
clergymen who championed moral rigor and asceticism against what they
saw as the corrupt baroque devotion of the Roman Church. The expulsion
of the Jesuits from the kingdom in 1767 had been one of their great victories,
although they had been less successful in eradicating those forms of supersti-
tious religiosity that characterized Neapolitan popular piety. Some of these
Jansenist priests joined the Jacobin campaign for a regenerated religiosity,
among them Gennaro Cestari (1753-1814), whose sketch of the Jacobin tree of
knowledge we’ll now briefly consider.

Gennaro and Giuseppe Cestari were members of the local progressive
Freemasonry, then joined the Jacobin clubs.®* They were among Lauberg’s
closest collaborators, and in 1799 they participated in the establishment of the
Neapolitan Republic, for which Gennaro wrote the official catechism. After
the fall of the Republic, Gennaro, like many other émigrés, settled in Milan.
Reflecting on his Jacobin experience, he wrote about the necessity for a re-
generation of humanity and its implications for society, morals, science, and
religion. In 1803 he published an Essay on the Regeneration of the Sciences, a
key document for understanding the epistemological perspective of Neapoli-
tan Jacobins and their attempt to—using Robert Darnton’s expression—trim
the tree of knowledge.®®

Gennaro Cestari was convinced that the sciences required a radical re-
organization and spoke for all those who were “dissatisfied with the pres-
ent state of human knowledge” Contrary to the belief that the sciences had
reached their peak and were doomed to decline, Cestari claimed that the ac-
cumulation of scientific knowledge was only beginning. He compared the
construction of the system of the sciences to that of a “complex machine”
the sciences are all linked, and if one science falls behind, the entire mech-
anism will function imperfectly. Historical investigation, he held, revealed
that the sciences were not yet completely free from the “ancient barbarism”
that survived in some of their doctrines and in their very language. Even the
Encyclopédie contained too much of the old philosophy: rather than limit-
ing their considerations to what is clear, certain, and true, the authors had
included topics such as scholastic philosophy, rhetoric, and heraldry. As a
result, their encyclopedia was a heterogeneous mix of “natural, supernatural,
truth, falsehood, opinions, superstitions, and conjectures” Moreover, their
system lacked a single, all-pervasive organizing principle: the connections
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it establishes are not real but “imaginary,” and other systems of knowledge
could be imagined that would be equivalent. But, then, what was left of the
original ambition of a scientific system of true knowledge?

Cestari also criticized the encyclopédistes because they seemed more in-
terested in the speculative faculties of the soul than in its “active, operative
faculties” or in the passions—the source of every useful invention. The Nea-
politan Jacobins considered any attempt to isolate a core of purely theoreti-
cal knowledge as misguided. In reality, Cestari argued, scientific knowledge
does not derive exclusively from intellectual faculties but is the outcome of
a combination of these faculties with senses and passions. Passions are, at
once, the basis of morality and of the natural and social sciences. It follows
that the traditional division of human understanding into the three faculties
of memory, reason, and imagination, and the corresponding division of hu-
man knowledge into disciplines, should be abandoned. Instead, a new system
must be devised that reflects the true principles of all knowledge: “sensibility”
and the “faculty of abstraction”’

Moving from this familiar sensationalist perspective, Cestari reached
the more radical part of his work: the rejection of any distinction between
material and spiritual beings. He mocked Catholic apologists who described
matter as inert and passive—“the weakest and most imperfect of all beings”
Brute matter, he countered, does not exist. Matter is active, its compounds
continuously reorganized in a universal flux that involves all beings. Matter
“can be characterized as brute and organized, passive and active, inert and
living, insensible and sensible, depending on its different states.” One should
therefore talk of states of matter, not of matter itself. What need to be rejected
are the “colored glasses of spirit and matter”: they are useless for the inves-
tigation of nature.%® If brute matter does not exist, neither does pure spirit.
As Cestari explained in a later essay, the complete separation of body and
soul that dominates modern philosophical systems is the result of semantic
confusion and of a simplistic reception of Cartesianism. The mind can only
exercise its faculties because is joined to the body: intellect and senses are no
distinct powers. There is no thought without the body, and a person is not the
conjunction of two opposite and mutually exclusive principles but rather a
whole, “a third kind.” Psychology, the study of the spiritual-intellectual-moral
component of the human being, is therefore a delusional enterprise. What is
real is the “science of man,” which should be constructed bottom-up, starting
from natural history and the study of animal sensibility, from which human
sensibility and intellectual activity differ only in degree. Ultimately, the active
principle should not be located in a faculty of the mind—the intellect or the
will—but rather in the human being, “the one and only agent®
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Thus Cestari rebuked the Platonic-Cartesian spiritualism that character-
ized much continental philosophy, and that had continued to thrive even re-
cently, often embedded in sensationalist perspectives. He did not shy away
from the more dangerous implications of his monist position and reflected
at length on Locke’s famous reference to thinking matter. He concluded that
there was nothing paradoxical in this notion. Quite the opposite: any opera-
tion of the mind, even the most sublime, depends necessarily on the material
dimension; the mind, without the body, could not even have “consciousness
of its own identity” And to those sensationalists who argued that the mind
maintains its faculties in separation from the body thanks to God’s direct inter-
vention, Cestari replied that this argument was one of theology, not science.”
Similarly, he held, to argue that the soul is spiritual and therefore is immortal
is utter nonsense. Considerations about the soul’s immortality and destiny be-
long to religion, not psychology and science. One might well argue for the
materiality of the soul but not be an atheist if one recognizes, via an internal
sentiment, the existence of a just and providential God. This position is the one
that Cestari himself considered the most plausible. Don’t be afraid of material-
ism, he wrote ironically; it's not that “horrendous specter” that many fear.”

Cestari, like most Neapolitan Jacobins, believed that the preeminence of
dogmatic metaphysics over the sciences had simply been a matter of histori-
cal contingency. Emancipated from these transcendent and ultimately theo-
logical principles, the sciences would be free to flourish and foster universal
social progress. Cestari even envisioned a “federation” of all universities and
academies of the “learned nations,” which would organize the “scientific sys-
tem,” sustain education, and sponsor scientific-literary activities. To those
who might argue that this vision was a utopia, Cestari responded that there
was so much “electricity” in this plan that its supporters could surmount all
obstacles. Cestari’s universalistic ideal had clear Enlightenment roots; it also
echoed the vision of another priest who joined the 1799 Republic, Onofrio
Tataranni, who had written about the unification of all the peoples of earth
as they pursue peace, public happiness, and universal harmony.” Finally, “the
great tree of the sciences,” wrote Francesco Lomonaco, a Jacobin who de-
fended Naples in 1799, “will form leafy branches, which will provide a restful

shadow for a humiliated humanity.””

Lives and Deaths of Jacobin Mathematicians

Lauberg and Giordano were only two of many mathematicians who played
important roles in the conspiratorial and revolutionary activities of the 1790s.
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In 1799, most of them gathered in Naples one last time to assume key politi-
cal and military positions under the tricolor flag—blue, yellow, and red—of
the Neapolitan Republic. The fall of the republic would put an end to their
careers and, for some, their lives.

Who were these Jacobin mathematicians? The evidence is scant. Many
had studied with Abbé Nicola Pacifico (1734-1799), who had been trained
in mathematics and natural sciences at the Archiepiscopal Seminar of Na-
ples. Pacifico’s personal library was always open to his students. He became
a member of the Royal Academy of Sciences in 1779, in the class of Natu-
ral History, and was a Freemason, affiliated with the Great National Lodge
and, later, the anti-despotic lodge of the Illuminati. His research at the Royal
Academy around 1780 included a study of the Calabrian earthquake as well
as new “methods for the study of convergent series, for the integration of
differential formulas, and extending of their use” He also planned to extend
“his philosophical considerations to agriculture and trade.” Not surprisingly,
mathematicians and reformers like Filangieri, Cirillo, and Caravelli were
among his “dearest friends””*

One of these friends was Nicola Fiorentino (1765-1799), who had argued
for the reliability of differential calculus, which he considered “exact, and free
from any imputation.””® Fiorentino was known primarily for his essay on the
public economy of the Kingdom of Naples, written in 1794 when he was a
professor at the Royal College of Bari. Following the reformist tradition, Fio-
rentino had offered an assessment of the present conditions of the country,
explaining the difficulties experienced by both farm workers and entrepre-
neurs in terms of a profound ignorance in technical and scientific matters. To
increase national wealth, well-to-do families, he argued, should direct their
children toward scientific studies, and investments in agriculture should be
encouraged. Other claims concerned the importance of a free-trade legisla-
tion and the abolition of import duties in order to increase internal competi-
tion. Too many young men were entering the legal profession in Naples, he
argued, while the scientific study of agricultural techniques and machinery
languished, due to “the great force of prejudices” New universities, tribunals,
and schools should be opened across the provinces rather than concentrated
in the capital, and chairs and academies of agriculture should be established.
Fiorentino also argued for the introduction of a new legal code that would
facilitate private investments in agriculture, trade, and manufacture. The link
between science and economy was crucial to Fiorentino: trade and naviga-
tion depend on mathematics, physics, and chemistry, so the nation needed
institutions to foster collaborations between practitioners of each.”
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Vincenzo de Filippis (1749-1799) also knew Pacifico well. After arriving
in Naples from Calabria, he studied law and found brief employment as ad-
ministrator of a large estate. Soon his inclination for the sciences brought
him to the University of Bologna, where he graduated in philosophy. In 1779,
de Filippis joined the Royal Academy of Sciences. We also know that in that
year he bought the works of d’Alembert in a Neapolitan bookshop. In the
1780s he participated in the debate over economic reform in Calabria. He
hailed the suppression of the monasteries in the area hit by the 1783 earth-
quake and matched his physical analysis of the phenomenon with a study of
its social and economic consequences.” De Filippis visited Naples again in
1786 to meet Donato Tommasi, and through him he was probably affiliated
with the anti-despotic lodge of the Illuminati that same year. In a manuscript
well received by his Neapolitan friends, he describes mechanics as “the most
important and useful science of nature,” the source from which every other
physico-mathematical science originates. He believed that in mechanics one
can reach mathematical certainty, given that its conclusions are derived with
mathematical reasoning from a few evident principles. Not surprisingly, he
read Lagrange’s mechanics with great enthusiasm shortly after its publica-
tion in 1788. Between 1787 and 1792, De Filippis taught mathematics at the
college of Catanzaro in Calabria. His lectures included practical sections in
which he discussed how science can be applied to the solution of economic
and social problems.” In the late 1780s, religious authorities accused de Filip-
pis’s close friend and fellow mathematician Gregorio Aracri (1749-1813) of
atheism. Aracri, a Capuchin monk, had argued that moral laws are innate
and grounded in human nature, and he defended a hedonistic ethic.” He lost
his teaching position, and one of his books ended up in the Index. Formally,
the reprimand was a procedure internal to the Catholic Church, but it sent a
clear message to the lively group of Calabrian reformers and Freemasons. In
1792, de Filippis too left his teaching position, and we lose track of him until
1795, when he was under investigation in relation to the Jacobin conspiracy.
He was indicted for Jacobinism in 1797, but the outcome of that proceeding
is unknown.®

The biographies of these men are fragmentary but reveal a pattern. Young
men from the provincial bourgeoisie are sent to Naples to study law or medi-
cine or to enter the church or the military. During their studies they develop a
passion for the modern sciences, in particular the mathematical sciences and
their application to practical problems, from mechanics to agriculture. They
all, at some point, teach algebra and infinitesimal calculus. They believe that
the certainty of mathematics can be exported to other fields of human action,
once those fields have been properly reorganized. They are fascinated by the
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rational construction of Lagrange’s mechanics—where the entire science of
mechanics is analytically derived from a few fundamental principles—and
they adopt his algebraized version of calculus. They continue their studies
abroad or, if in Naples, with unorthodox teachers such as Gerolamo Saladini
and Vito Caravell, either privately or at the Military Academy. Some end up
teaching at the Military Academy, while others obtain teaching jobs in pro-
vincial colleges. Few have links with the University of Naples. The older ones
take part in the reform movement of the 1770s and 1780s and join the egalitar-
ian Masonic lodges. In the 1790s, they turn into a target for conservative ele-
ments within the Neapolitan Church, who are now closer to the government.
Some of them are accused of religious indifference or atheism. In 1794, many
of these mathematicians are involved in the Jacobin conspiracy: they will be
incarcerated or flee abroad as a consequence.

*

But all was not lost yet. By late 1798, it became clear that the French would not
miss an opportunity to occupy the southern kingdom. As the commander-
in-chief of the French army in Italy, General Barthélemy Joubert, began plan-
ning the invasion, he asked Lauberg to join General Championnet in Rome—
the starting point of the new campaign. Lauberg headed a commission of
Neapolitan exiles charged with preparing the terrain for the French invasion
and occupation. The Neapolitan army posed little more than a symbolic re-
sistance to the invaders. Instead, there were met by a remarkable and unex-
pected popular resistance.®!

What was called the “anarchy” of January 1799 tells us much about the
increasing social fragmentation of late-eighteenth-century Neapolitan soci-
ety. In December 1798, with the French crossing the northern border almost
undisturbed, the court fled to Palermo. This sudden collapse of the monarchy
had long been in the making. The combination of a deepening economic
crisis and mounting military expenses proved unbearable for the crown, as
its potential supporters were being alienated by unprecedented despotic mea-
sures, not least financial ones. Between 1788 and 1796, total bank deposits had
fallen by 70 percent, due almost entirely to crown’s appropriations. In the
words of William Hamilton, the British Ambassador, “few, should it come to
trial, would think such a government worth fighting for”®

A royal delegate with full powers signed an armistice with the French on
January 12, but the City of Naples—an ancien régime corporation that repre-
sented the great aristocracy of the capital—refused to recognize his authority,
claiming its own right to rule the nation in the absence of the king. Breathing
life into medieval institutions, representatives of the main aristocratic families
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met in their own parliament, which in the last century had been reduced to
a harmless political curiosity. Trying to control popular unrest, representa-
tives of the City distributed food and set up gallows in the main piazze. They
also began negotiating secretly with the French and the local Jacobins. The
main religious orders were all out in force, walking the streets with their bare
feet and exhibiting holy relics to the crowds. Serious rioting began on Janu-
ary 15 and targeted mainly the palaces of the Francophile aristocracy—some
well-known figures were dragged out and butchered in the street. Things pre-
cipitated between January 20 and 21, as the arrival of the French triggered a
massive popular insurgence. The city was devastated as rioters pursued al-
leged French sympathizers while fighting fierce door-to-door battles with the
invading troops. General Championnet eventually entered the city, thanks
also to the artillery of the fortresses, which had been seized by local Jacobins.
On January 23 he promptly established the Provisional Government of the
Republic of Naples, and Carlo Lauberg was nominated its president.

Lauberg’s government was filled with fellow Jacobins back from exile and
others just freed from local prisons. Vincenzo de Filippis became minister
of the interior; Annibale Giordano was in the Military Commission; Nicola
Pacifico was a captain in the Republican Guard. Many of those involved in the
1794 conspiracy entered state commissions or the republican army, which was
led by some of Lauberg’s former colleagues at the Military Academy. Giuseppe
Cestari was in the commission for the internal administration. Like Lauberg,
he was a radical on the feudal question and argued for the abolition of feudal
rights without compensation. He also ordered many monasteries suppressed.
Gennaro Cestari was in the ecclesiastical commission, whose goal was to pre-
pare a “catechism of morals” comprehensible to the people but free from “su-
perstition and error” The catechism made it clear that “only under a democ-
racy does man enjoy these rights [equality, freedom, property, safety], which
had been given to him by the Creator, and taken away by tyranny”; that “the
people are the true sovereign”; and that “Christ reccommended democracy.” It
is unclear how the catechism was received—Cestari’s order to confiscate the
churches’ abundant silverware to finance the republican army was certainly
unpopular.®*> Among the many Jacobin priests who supported the revolution
from the capital’s pulpits was Gregorio Aracri, whose sermons praised the
newly acquired liberty and argued for the abolition of feudal abuses over the
peasantry.®

The life of the Neapolitan Republic was only about five months. Few laws
were approved, but one, written by Giuseppe Cestari and Mario Pagano, was
extremely significant: the abolition of feudalism.* Pagano acted also as chair
of a committee that produced the project for a constitution that was ready for
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discussion right as the republic fell. In it, references were made, implicitly, to
Locke, Vico, Genovesi, the Neapolitan reformist tradition, the American and
French constitutions, and the radical experience of Oneglia. Equality was its
foundation: the first article stated that “all men are equal” Equality, it held, is
not itself a right but the source of all rights, a relationship described as a law
of nature and a principle of reason, which to Pagano were one and the same
thing. This natural equality—wherein all men have the “same physical and
moral faculties”—is the basis for civil and political equality. Sovereignty is an
inalienable right of the people because it antecedes any form of social orga-
nization. The people, who enjoy an unprecedented number of rights in this
constitution, need to understand what their “real interests” are. Hence the
crucial role of a public education aimed at “shaping the mind of each citizen”
by exposing them to the correct ideas, circumstances, and examples, accord-
ing to the tenets of sensationalist pedagogy. Eleonora Fonseca de Pimentel,
editor in chief of the main republican newspaper, called for a plan of national
education to transform “the plebs into a people*

Lauberg’s political life as president was difficult, as he had to mediate be-
tween the envoys of the French Directory and local Jacobins who strove for
the autonomy of the newborn republic. General Championnet was recalled
to France in late February and arrested for disobeying orders, while a politi-
cal commissar sent from Paris dismissed Lauberg in April and created a new
government. Among other things, the Directory disagreed with Lauberg’s
radical position on the feudal question. Lauberg left the country soon after-
ward, never to return. As in earlier Italian republican experiences, the feudal
question revealed the lines of social conflict within the democratic front, sep-
arating radicals, who pushed for land redistribution; moderates, closer to the
line of the French Directory; and former aristocrats, whose anti-monarchic
sentiments were more trusted than was their commitment to the abolition of
feudalism.”

Meanwhile, the military situation was deteriorating. The Bourbon gov-
ernment had dispatched Cardinal Fabrizio Ruffo to Calabria to enlist vol-
unteers to fight for the king under the crossed insignia of the Holy Faith
(Santafede). It’s instructive to consider the politics of the sacred images and
symbols Ruffo chose for that army. Saint January, the most famous among
Naples’s patron saints, had not been enlisted: he was suspected of collabora-
tion with the Jacobins. The Jacobins had done a good job of presenting him
to the Neapolitans as a revolutionary saint, and the miracle of the blood had
saluted the French’s arrival. Ruffo had chosen Saint Anthony instead. Also,
Ruffo’s banners were invariably Christocentric, above all the cross and the
sacred heart—a feature that the Santafede shared with the two other main
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European counterrevolutionary movements: the Royal and Catholic Army of
the Vendée and the Tyrolean Rebellion.

Relentlessly, the crusading army occupied one republican town after an-
other. Bourgeois landowners and professionals who had planted liberty trees
were massacred, their properties sacked. The religious fervor of the Santafede
inflamed the Romantic imagination and remains to this day an emblem of the
irredeemable backwardness of southern Italy. At a closer look, however, it’s
clear that this religious fervor is largely a historiographical myth. As shown by
John Davis, Ruffo was far from a bloodthirsty fanatic. Instead he was a good
commander who cleverly exploited existing conflicts and rivalries—between
social groups, towns, and regions—to project the image of a single invincible
counterrevolutionary army while in fact he was struggling to keep together
a series of fairly disconnected conflicts and insurgencies. He exploited the
peasants’ hatred of the “Jacobin gentlemen,” but he also cajoled the philo-
republican aristocracy and provincial bourgeoisie and made it as easy as pos-
sible for them to recant. He recruited tactically, making the best of secular
rivalries between provincial towns, so that in reality the composition of the
army kept changing. Members of different communities joined the army tem-
porarily, when its action aligned with their particular interests—often their
goal was settling old grudges. Not surprisingly, Ruffo rarely trusted those who
fought for the Santafede, and he seems to have doubted that faith was a sig-
nificant motivation for most of the crusaders. His main concern—by far—
was to control popular violence and restore order after each military victory.*®

It’s revealing that contemporary commentators close to the action de-
scribed these events as a “great anarchy, recognizing similarities between
the Santafede and older anti-seigniorial peasant rebellions. That order within
his own ranks was Ruffo’s primary concern heightens the significance of the
choice of Christocentric images for his army: Christ the King imposed or-
der, coherence, and direction on large movements that were continuously at
risk of splintering and getting out of hand. By contrast, the fragmented and
uncontrolled popular insurgences of the highlands almost invariably raised
the insignia of the Madonna. If Christ’s sacred heart was the symbol of the
legitimist crusade for the defense of throne and altar, the Madonna was the
flag of the mountain guerrilla. Her images, like those of minor local saints,
were resources for communities who felt insurgence was their best option.
This feature was not new. Peter Burke has commented on how Christocentric
devotion was used by the Neapolitan clergy to restore order after the 1647
anti-Spanish revolt, which had taken the Madonna as its symbol: “order had
to be restored in the supernatural as well as the natural world” David Black-
bourn noticed how the Madonna chose carefully the sites of her apparitions
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in early modern Germany: she avoided the plains and chose the rocky up-
lands instead, “areas of sheep and goats,” and in so doing “most clearly estab-
lished her[self] as a distinct supernatural personage” Michael Broers aptly
commented that this behavior was quite fitting for the “patron of guerrillas”
The same pattern is visible when comparing the Mexican experience of the
Hidalgo revolt (1810-1811), which raised the banner of the Virgin of Guada-
lupe, to the massive and coordinated uprising of the Cristiada.*

When the Santafede met the Russian and Turkish forces that had landed
on the coast of Apulia, the siege of Naples could begin. Meanwhile, the French
army had retired northward, due to the victories of the Austro-Russians in
the Po Valley, leaving the Republican Guard alone to protect the capital. On
June 13, 1799, all those defending the Republic were at the southern gate of
the city, where the attack had begun at dawn. Ruffo had waited for the day of
Saint Anthony of Padua, patron saint of the Santafede. Around ten thousand
Republican troops were facing seventy thousand attackers supported by Rus-
sian artillery and by the guns of a British naval squad. After a full day of fight-
ing, the attacking troops stormed one of the gates and entered the city. A week
later, the surviving Jacobins entrenched in the city fortresses surrendered on
the condition of reaching France safely. The allied generals agreed but later
recanted as, they argued, the word given to rebels against a legitimate king
need not be kept. The republican admiral was summarily tried on Admi-
ral Nelson’s flagship, hanged, and thrown into the sea.” Most prisoners were
put on show trials, and some 120 were executed. By September, eight thou-
sand trials against former republicans were in process across the kingdom.
Giuseppe Cestari was killed in action. Mario Pagano and Domenico Cirillo
were hanged, along with Eleonora de Fonseca Pimentel and three men who
declared themselves mathematicians in front of the special tribunal: Vin-
cenzo de Filippis, Nicola Fiorentino, and Nicola Pacifico. Lauberg’s student
Ettore Carafa was beheaded, a privilege reserved to the aristocracy. Annibale
Giordano managed to escape from prison right before the execution and fled
the country. Gennaro Cestari and many others continued their political and
scientific battle in northern Italy or in France. In Naples, analysis had been
defeated.
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Empire of Analysis

If the guns of the Holy Alliance had wiped analysis out of Naples, French guns
brought it back. In 1806 a French army crossed the northern border and oc-
cupied the continental part of the kingdom. The “French decade” (1806-1815)
had begun. The new regime pursued an ambitious plan of modernization:
the semifeudal kingdom was to be transformed into a centralized state under
a new administrative and judicial system. The economy would also be com-
pletely reorganized, thanks to massive land redistribution and the construc-
tion of new infrastructures. A newly constituted corps of civil engineers was
charged with implementing key elements of this project. The new regime’s
most important promise was a promise of order—order through modernity.

Once again, analysis was a key component of the culture that legitimated
and oriented these reforms: it was seen as their necessary condition and its
veritable engine. Aspects of this reform campaign endured well beyond the
1815 restoration of the Bourbon monarchy. Although reactionary pushback
was strong, the monarchy continued to support institutions and projects that
suited its centralizing and absolutist ambitions. The age of Restoration saw
indeed a continuous tension between modernizing and reactionary forces,
which almost invariably played out as technical debates between representa-
tives of the corps of civil engineers and those who opposed their action.

If the French decade was the moment of the empire of analysis, it was also
the moment of analysis for the empire. Analytical resources were mobilized
to serve the urgent needs of the French imperial machine. The 1799 Jacobin
revolution looked distant now, and few were even willing to mention it. Anal-
ysis too had changed. The tradition of eighteenth-century analysis as a set
of resources for understanding and transforming reality survived largely as
part of an allegedly apolitical techno-scientific instrumentality. Science was
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still understood in terms of analytic method, sensationalism, and ideological
theory, but its reach had been severely reduced: Catholic dogma and uni-
versal metaphysical principles could not be questioned anymore. This con-
figuration afforded new compromises with dogmatic academic philosophy,
whose representatives increasingly adopted the ideological and sensational-
ist idiom."' This was indeed the idiom of numerous technocratic projects de-
signed to support the action of the absolute sovereign, be it a French ruler or
the restored Bourbon king.

During the French decade, economically active social groups from across
the kingdom were brought into political life to address the question of mod-
ernization. The post-feudal agrarian elites’ plea to reduce the central govern-
ment’s “despotism” would culminate in the constitutional revolution of 1820-
1821. Their moderate political liberalism was being expressed scientifically in
the language of analysis and found philosophical grounding in the theories
of ideology and conscientialism (the theory that all knowledge is grounded
on consciousness, the internal perception of the self and its modifications).
Theirs was an active, autonomous reason that discovers its own essential and
inalienable liberty, and legitimately resists the abuses of absolute power. By
the 1840s, though, these positions were losing ground to Vichian historicism
and German idealism. By the eve 0f 1848, the political and economic imagina-
tion of the agrarian elites who had fought for order and for the constitution
seemed exhausted.

But not all defenders of analysis had embraced its imperial version.
Through the existential trajectory of Ottavio Colecchi we follow lineages of
practitioners who saw their work as directly connected to the Jacobin experi-
ence and the revolution. They envisioned a radical social transformation that
could only be realized in the context of a unified Italian nation. This strain
of patriotic liberalism included democratic and republican components and
had deep roots in the military and in civil-engineering schools. Many of
their members fought the patriotic wars of the Risorgimento and became ac-
tive in the political life of the new nation. To them, the Risorgimento of the
Italian nation was a process of liberation from both political and scientific
oppression.

The French Strike Back

In February 1806 a French army entered the kingdom, heading straight for its
capital. This time, the French did not find any opposition. Much had changed
since the triumph of Santafede, and the policies of the first restoration had
failed to meet the expectations of the loyalist groups that had brought the
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Bourbons back into power. The royal family, accompanied by loyalist cour-
tiers, fled to Palermo, and from there they organized a network of clandestine
resistance with the support of the British fleet. An attempt to replicate Ruffo’s
crusade, however, failed. In March 1806, Joseph Bonaparte, brother of Na-
poleon, was proclaimed king of Naples. He formed a government composed
of French officers and members of the Francophile aristocracy. A consulta-
tive chamber, the Consiglio di Stato, was created with a Neapolitan majority.
When Joseph left Naples to accede to the throne of Spain in 1808, Joachim
Murat (1767-1815), a famed cavalry commander and the emperor’s brother-
in-law, was crowned. Like the empire’s other satellite states, the kingdom was
supposed to support the imperial military effort, enforce the Continental
blockade, supply France with raw materials, and open its market to French
products—in fact a position of colonial subordination. Unlike those parts of
the Italian peninsula that had been annexed to the empire or the Kingdom of
Italy, however, the southern kingdom retained a certain degree of autonomy
from Paris, which increased under Murat and turned into defection in Janu-
ary 1814.

North and central Italy formed the core of French hegemony, the areas
where French power reached throughout its domains with the least media-
tion, while in the south the space for various forms of mediation and resis-
tance was more significant. The French attitude toward the locals was not
much different from what Michael Broers has detected in other parts of the
peninsula and has characterized in terms of inter-European orientalism and
cultural imperialism. The elites were perceived as sophisticated but morally
and materially corrupted, an unreadable spectacle of effeminate men, cun-
ning priests, and scheming women, whose salon life and artistic tastes were
utterly incompatible with those of their Parisian counterparts. The French
saw these elites as a world in long-term decline, enervated by a baroque and
Jesuitical religiosity and at odds with the masculine world of the Napoleonic
polity. The inhabitants of the peripheral highlands were, instead, uncivilized,
threatening, and savagely violent, a view rapidly established after French mil-
itary engagement with local insurgencies. “It would be very difficult, I can as-
sure you,” wrote a French general, “to take these troops back into that country
since they have the greatest distaste for the cruel and barbarous war in which
they have been engaged with the peasants” Former Jacobins did not fare well
with French authorities either. The emperor himself had always had a deep
mistrust of Neapolitan Jacobins—whom he had seen in action in the de-
mocratization of north Italy—and of the rebellious people of Naples in gen-
eral. Thus he advised his newly crowned brother: “Arm your forts! Disarm,
DISARM, the Neapolitans!™
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The costs of empire were massive for the southern kingdom: from 1806
to 1812 direct fiscal revenues grew by more than 50 percent, and, by 1812,
80 percent of those revenues went to military expenditures. Meanwhile, the
prolonged state of war and the blockade had devastated trade and most eco-
nomic activities. The kingdom, however, managed to achieve a remarkable
degree of autonomy from Paris. Attempts to mediate the impact of imperial-
ism intensified under Murat’s reign, when French elements were gradually
excluded from both government and administration. By 1811, only Neapolitan
citizens could become civil servants. As the fortunes of the empire declined,
Murat’s bargaining power increased.’

The new regime’s modernizing project was ambitious. The “gothic pal-
ace” of the ancien régime state needed to be reconstructed along simpler and
more rational lines.* If fully realized, the new administrative structure would
have transformed it into a highly centralized administrative machine oper-
ated by efficient, well-trained civil servants. Within months of the establish-
ment of the new regime, feudalism was abolished. All forms of baronial and
private jurisdiction were abolished together with feudal tributes and services,
establishing the absolute sovereignty of the state. Every town and property
was to be ruled according to the same law. Feudal lands were divided among
landowners and communes, while the sale of common lands aimed to cre-
ate a new class of landowning farmers. The national debt was consolidated
through the sale of ecclesiastic and royal lands. The Napoleonic civil code
reformed the juridical system, while a standard land tax and a new cadastre
reformed the tax system. Military conscription was introduced. Overall, the
project was a reformist effort that had few comparisons across Napoleonic
Europe. The regime managed to push through the most urgent reforms by
1809; then, their difficult and contested implementation began.’

The new regime identified its key interlocutors and supporters in the pro-
fessional and landed bourgeoisie: in the words of a French adviser, the ordre
moyen, those who defended the lumiéres in Naples.® As we have noted, the
lines that separated social groups were not so sharp in the southern king-
dom, where former feudal landowners were jealous of their jurisdiction and
monopolies but keen on the free market when it came to selling and buying
land, and where gentlemen entrepreneurs found attractive low-risk invest-
ment opportunities in the legal and economic intricacies of the feudal world.
And yet it is true that, especially in the provinces, the regime was able to
mobilize social groups that, up to that point, had been active economically
but not politically. The reforms offered plenty of new employment opportu-
nities: the government needed to staff local institutions, administrative and
juridical; and a season of public works was inaugurated to facilitate internal
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communications and the movement of troops. The new bureaucratic ma-
chine, with its promise of fast careers based on merit rather than fortune, also
contributed to the creation of social consensus in spite of massive military
and financial problems.”

The promise of modernization was based on the establishment of a cen-
tralized administrative system. At its heart was the newly created Ministry
of the Interior, which combined numerous older institutions and, through a
rigid hierarchical system, directly controlled its peripheral branches as well
as prisons, hospitals, hospices, public works, and public education, while di-
recting the development of agriculture, trade, and manufacture. The civil ad-
ministration, linked to the executive power, was thus separated from the ad-
ministration of justice. The country was divided into provinces, districts, and
communes; the system’s elementary component was the communal council,
which represented the interests of local landowners and professionals. The
provinces were ruled by the intendenti, who reported directly to the Min-
istry of the Interior. Through this vertical structure, provincial elites could
participate in the exercise of political power, albeit in the context of a central-
ized and autocratic system. The government also extended the passive local
electorate to artisans and professionals, a move that sealed its alliance with
these groups.

The enemies of reform were many and powerful. Endemic brigandage,
insurgencies, and the reluctance of large sections of the provincial elites to
delegate power disrupted the new administration. Rather than passive rem-
nants of the feudal order, these phenomena were forms of resistance of post-
feudal elites who had amassed vast estates through the enclosure process and
were now negotiating their position in the new order.® As resistance grew
more intense, the Ministry of the Interior and the intendenti were frequently
accused of plotting for an “agrarian revolution” aiming at an equal redistribu-
tion of land.” Absentee landowners and the Neapolitan tribunals formed a
power block that had for centuries resisted the land claims of both local com-
munities and the central government. These long-term conflicts had formed
the background of the late-eighteenth-century crisis of the monarchy; in the
French decade they entered a new and acute phase. The antagonism between
executive and juridical powers was now continuous and pervasive in the capi-
tal as in the provinces, wherever a local authority conflicted with a justice of
the peace. These conflicts, which often played out as technical controversies,
were shaking the political and economic lives of most local communities.
But reforms did not threaten only the interests of absentee landowners, the
capital’s tribunals, and the Church: the investment strategies of part of the
southern bourgeoisie were also endangered, especially those investments that
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had flourished in the shadow of a feudal system that favored well-connected
investors."

Critics of reform lamented the excessive bureaucratization of the new ad-
ministration, which they portrayed as too expensive and detached from the
concrete reality of the country. To them, reformist tenets were French and
alien, guided by abstract egalitarian norms that conflicted with both local tra-
ditions and common sense. Provincial borders had been redrawn in ways that
ignored local history and customs. The separation between juridical power
and executive power, which deprived the lords of their feudal jurisdictions
and the old tribunals of their administrative role, was seen as undermining
the sacrality of power by violating its inherent indivisibility. The newly cen-
tralized, vertical administrative structure was accused of suffocating local
autonomy and dismantling the autarchic economies of rural communities,
to which critics clung as the ideal form of social life. The myth of the organic
nature of the feudal-communal system, within which orders and guilds coex-
isted harmonically, gained traction in early-nineteenth-century political and
cultural discourse, typically in opposition to modern society as a machine, a
mechanical aggregate of egoist individuals. Moralistic literature flourished,
opposing the corruption of riotous urban dwellers to peasant wisdom and the
values of uncontaminated country life. In 1808, academic philosopher Paolo
Nicola Giampaolo wrote an entire book on the virtues of farming, exhort-
ing his fellow countrymen to “look to the countryside for wealth, tranquility,
and innocence: there one does neither hear seditious voices nor see intrigue

against the state”*!

Analysis for the Empire

Given its subordinate position within the imperial system, it’s not obvious why
the kingdom should be the site of such an ambitious and all-encompassing
modernization project. The historiography has long presented that modern-
ization as a top-down process, the imposition of foreign elements on a back-
ward and unreceptive social reality. The republican fervor of a few French
generals and administrators, however, is unlikely to offer the only explana-
tion for the ambitions and transformations of the French period. Instead,
some scholars have rightly emphasized the role of social groups who seized
the opportunity to shape and direct the modernization project along lines
and agendas that originated in local reformist and Jacobin experiences, and
that responded to local aspirations. The ancien régime had been long im-
ploding in Naples, but a new post-feudal order had yet to emerge: the new
rulers’ promise of order through modernity did not go amiss."
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The local roots of the new reformist wave become apparent when con-
sidering the large number of administrators and advisers who came from
the ranks of Bourbon anti-feudal reformers, the progressive Masonic lodges
and, even more visibly, the Jacobin network. That this last group should have
played a prominent role in the new regime is remarkable. One factor that
played in their favor was the arrival in Naples of Antoine Saliceti (1757-1809),
a Corsican close to Napoleon and Joseph Bonaparte who became the power-
ful minister of police and war. A robespierriste who had survived Thermidor,
Saliceti had provided vital intelligence to the Directory and to Bonaparte dur-
ing the north-Italian operations. A Jacobin a outrance, he had contacts with
most Italian republicans—in particular, he had worked with Buonarroti and
the Neapolitans in the electrifying days of the Republic of Oneglia.”* Facing
the urgent need to staft the administration, Saliceti called back a large num-
ber of Jacobin exiles. They knew the terrain, needed a job, and had no pa-
trons. He thus constructed a formidable personal network while filling every
branch of the administration, central and local, with loyal and overly com-
mitted men who “saw themselves as missionaries of the new order” Whether
the modernity that they envisioned for their country was in line with Paris’s
plans was, of course, a different matter.™

Among the returning Jacobins were many technicians and men of science
who had studied with Lauberg and Giordano. One was Ferdinando Visconti,
the military engineer whom we met as one of the 1794 conspirators: he became
the director of the Topographical Office in Naples. The influx of exiles taking
up relevant technical positions, and bringing analysis back with them, was
perceived by the synthetic mathematicians who had gathered around Nicola
Fergola as a foreign invasion meriting resistance.'” The synthetics’ fears were
not unfounded: General Director of Public Education Matteo Galdi, himself
a former Jacobin and a student of Lauberg, advocated openly for an end to
the synthetics’ domination of mathematical education in public institutions,
and for the need to bring analysis back to Naples. Interestingly though, he
did not push for a complete elimination of synthesis from the schools as his
maestro once had. Rather, he argued for a compromise in which analysis and
synthesis would coexist, with different functions, in mathematical teaching.
We shouldn’t pursue extreme solutions, he wrote, but aim for “an intermedi-
ate way.” The former Jacobin and anarchiste, once arrested in Milan for his
opposition to the French Directory, had apparently come to terms with the
Napoleonic regime. After years of service in north Italy and in the Batavian
Republic, Galdi’s interests had shifted from political theory and radical egali-
tarianism to the question of technical and economic modernization. This
shift showed in his politics as well as in his mathematical pedagogy.*®
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During the Jacobin triennium Galdi had written a programmatic book-
let on “revolutionary public education” wherein he stated that education is
a necessary component of any revolution, as changing government is far
from enough: the old religion, customs, and ideas must also be replaced with
new ones “more suitable to the new order” A revolutionary public education
must, above all, “teach the democratic principles to the mass of people”"”
Ten years later, Galdi wrote a substantive plan that would guide the reorga-
nization of all levels of education in the Kingdom of Naples well beyond the
French decade. This plan was not pedagogy for revolution though; it was
pedagogy for the new imperial order. The book addressed the “princes” and
referred to Bonaparte simply as “the GREAT” Education is important be-
cause the stability of the “modern monarchy” depends on it, Galdi held; ig-
norance, by contrast, is a cause of disorder and anarchy, which were plentiful
in the feudal world. The reforms of the new regime had inaugurated a “new
Enlightenment” (nuovi lumi); what was needed next was the pacification of
Neapolitan society and the active commitment of agrarian elites, the main
agents of reform."®

That Galdi now thought of education in terms of political stability is clear
from his treatment of the pedagogy of philosophy and theology. At a first
glance, his language and concepts look familiar: sensationalism, the connec-
tion of the physical and the moral, philosophy as ideology, the equality of
all intellects. And yet, it doesn’t take much to see that the philosophical cur-
riculum now had a metaphysical core, a “transcendental metaphysics” that
provided ontological canons to all sciences and humanities and must frame
moral and political action too. Emblematic of this return to metaphysics was
the repositioning of logic and metaphysics at the center of colleges’ curricula.
Theology was also back as a legitimate component of the world of science,
reflecting Galdi’s new understanding of the role of established religion in the
management of a modern state. The fear of another Santafede insurgency was
palpable, and schools might not be enough to prevent it. As an 1810 memo-
randum put it: “No matter how many schools, grammar schools, and col-
leges Your Majesty may build, these will never bring instruction to the most
numerous classes of the Nation” For shaping the masses’ behavior, religious
sentiments were of the essence."”

Education was not only about political stability: in a modern monarchy
the curricula of schools, universities, and special schools must be designed
to serve the state’s needs. Hence the centrality of political economy and sta-
tistics, which are deeply intertwined and should inform policies relative to
commerce, agriculture, finance, and population management. The mobiliza-
tion of curricula did not ignore the humanities, which were seen as key to
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instilling civic virtues and, as in the case of Eastern languages, directly rel-
evant for the economy of the kingdom.?® In mathematics Galdi promoted the
pedagogical combination of analysis and synthesis, a via di mezzo between
the extreme positions that had characterized mathematical life in Naples up
to the gallows of 1799. Galdi rebuked foundational fears and anticipated that
analysis’s recent developments would find solid foundations in geometry;
however, he also argued that those who abandoned synthesis to pursue purely
algebraic infinitesimal methods were gravely mistaken. Galdis language is
clearly borrowed from the synthetics: there had been an “abuse” of formu-
las and calculus in the mixed mathematics; the analytics were “ungrateful”
and disrespectful of deep thought; algebra’s “bold flights” were driven by the
imagination rather than reason. An effective mathematical pedagogy must
focus precisely on controlling and channeling the student’s imagination. By
contrast, geometry is the only God-given source of certainty that humans
have—apart from metaphysical axioms—and Fergola had shown the way to
expand legitimately the limits of the mathematical sciences. If ever Lauberg
read his former pupil’s essay in his Parisian exile, he must have choked at this
point.*!

Galdi’s political and pedagogical trajectory was far from unique. Many
former Neapolitan Jacobins were coming to terms with the Napoleonic nor-
malization.”? The watershed of 1799 should not be taken as a complete break
with revolutionary and democratic experiences, but the protagonists of that
season were now reflecting and acting under very different conditions.”
While reactions to the new situation varied, there is one visible pattern that is
relevant for our story: the turn to modernization as a technical problem, one
to be addressed with the tools of mathematics, statistics, and political econ-
omy. The new political framework excluded revolutionary and democratic-
egalitarian solutions, but it afforded the reconceptualization of moderniza-
tion as a technocratic transformation of society. There was continuity with
Jacobin revolutionary mathematics: analysis remained the privileged tool for
implementing social change. But there was a crucial difference: analysis was
now a neutral tool, the distinctive expertise of a technical elite in the service
of executive power. The direct connection between mathematics, egalitarian-
ism, and republicanism had been severed, and with it vanished the very pos-
sibility of a revolutionary mathematics.

)(.

Most technicians close to the new regime agreed with Galdi that it was time
to move on from the heated mathematical controversies of the recent past.
Luca de Samuele Cagnazzi (1764-1852), a professor of political economy and



EMPIRE OF ANALYSIS 81

a key adviser to the government, arguably the most prominent statistician
in Italy at the time, wrote an essay on analysis and synthesis in mathemat-
ics that was an invitation to overcome “the spirit of controversy” and look at
these methods from the point of view of their technical meaning and util-
ity. He too thought that students should learn both methods, and that while
the synthetic method was “luminous” the analytic was a powerful “mecha-
nism.” The two should be integrated, and geometrical intuition must be,
ultimately, the foundation of infinitesimal calculus. Teaching calculus only
through “abstract ideas” and without its geometrical foundations is a “defor-
mity;” as the students would act like “automata,” without understanding what
lies behind each formula.?* Turning modernization into a technical problem
meant detaching mathematics’ formal tools from their original source of
legitimation—analysis as a universal logic and language. Therefore, math-
ematics now needed a new legitimation, a foundation. The political refram-
ing of modernization had produced a profound and pervasive mathematical
problem.

Fergola and the synthetics had been pondering the question of founda-
tions early on, and they had a clear answer: purity. Hence it should not surprise
that, among the administrative elites that supported the Napoleonic order, we
encounter functionaries who celebrated Fergola’s school as an autochthonous
mathematical tradition worth defending, and argued for its integration in a
new system of public education. One such functionary was Vincenzo Cuoco
(1770-1823), one of the key figures in the genealogies of the moderate pa-
triotic liberalism that would become hegemonic in nineteenth-century Italy.
In 1801 Cuoco wrote a celebrated history of the Neapolitan Revolution that
launched the topos of the “passive revolution,” later re-elaborated by Bene-
detto Croce and Antonio Gramsci: the Jacobins ignored local traditions and
popular sentiments, imposing a foreign constitution on a reality that could
not receive it. Cuoco was resolutely anti-Jacobin, and his keen awareness of
local differences wreaked havoc with enlightened universalism, but he was
also distant from reactionary nostalgia. He celebrated the organic develop-
ment of political institutions with historicist sensibility, and his pages are rich
in Vichian-inflected insights about popular spontaneity as the veritable en-
gine of history; the people are “the great and only agent of revolution and
counterrevolution”” But the ideas of the people are not necessarily anchored
to tradition; they keep changing, and the role of political elites is precisely to
control and guide these profound and mostly irrational transformations.

Cuoco was read as a theorist of the subaltern relationship of the vast post-
feudal masses to the propertied elites in a framework of economic liberalism
and a modern monarchy. He became a key political actor during the French
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decade, when he was charged with implementing anti-feudal, financial, and
educational reforms. He would support Murat until the very end, in 1815,
when the ruler of Naples played his last desperate card as the champion of
Italian national unification.” Cuoco’s main critique of the Jacobins of 1799
was that they had not been able to control and channel popular energies. He
remained always wary of the masses. “All our political errors,” he wrote, rem-
iniscing about his participation in the short-lived Republic, “derived from
sharing with many ideas that should have been for the few.”” Within the Na-
poleonic order Cuoco turned the political problem of the failed revolution
into the pedagogical problem of a new system of public education. Celebrat-
ing the ancient Pythagorean heritage of southern Italy, Cuoco described it as
a source of scientific wisdom but also of an elitist worldview: that true knowl-
edge is for the few; what is truly essential in a body politic is that “everyone
knows their place, that they work and that they love order. To obtain these
things, both science and subordination are necessary.” Like other members of
the French decade’s technocratic elites, Cuoco believed that the main goal of
popular education was not political emancipation but the consolidation of a
new post-feudal and nationalist order centered on the dominance of agrarian
elites. To this widely shared perspective he would add an original powerful
narrative of the nation’s cultural primacy and of its mission.?®

Cuoco, like Galdi and Cagnazzi, argued for an integration of analysis and
synthesis in that strategic sector of public education that was the pedagogy of
mathematics, overcoming “the great dispute” over methods. Overall, Cuoco
supported an instrumental conception of the sciences, which he considered
primarily as tools of government—hence his emphasis on statistics. But when
it comes to pure mathematics, to the “metaphysics” of mathematics, he de-
scribed in some detail the mathematical pedagogy of “our illustrious Fergola,”
whose texts he obviously knew, and celebrated the incomparable perspicuity
of synthetic procedures. If analysis was a useful heuristic method for the pro-
fessional mathematician and for the technocratic management of the state,
synthesis should be preferred for its metaphysical significance, which made
it especially suitable “to form the mind of the young” Restoring order along
moderate liberal lines after Jacobin and counterrevolutionary anarchy meant,
first of all, restoring order in mathematical education.”

*

This sociotechnical effort to reshape the kingdom was framed by a consistent
and pervasive philosophical perspective. It was a sensationalist and ideologi-
cal epistemology that subordinated knowledge to physiology and sensibility,
and encouraged an empirical approach to the study of nature and the human
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mind. Various ideological systems describing the workings of the mental fac-
ulties were devised in those years, always moving from experience, which
meant from sensations (external) or reflection (internal). Invariably, these
systems included advice on how to shape the ideas and sentiments of the Ne-
apolitan people at a time when the government urgently needed to impress
its final “civilizing” push. In France, after Thermidor, idéologie as the gram-
mar and logic of all possible sciences had turned into an all-comprehensive
discourse that connected the natural sciences, the science of man, and the
science of society, in defense of the liberties conquered with the Revolution
and in support of a new order—for Cabanis, what was most needed in 1798
was bon sens and lamour de lordre et le gout des utiles travaux.* The margin-
alization of the idéologues under the consulate, however, marked the crisis of
their programmatic conjunction of scientific and political discourse, and of
their vision of a harmony of the body politic based on the balance of powers
and the active role of intellectuals. The collapse of this political project made
Cabanis’s epistemological connection of the physical and the moral obsolete.
It was replaced by a new division of competences and a new institutional
geography of knowledge. As noted by Jean-Luc Chappey, the crisis of the
ideologues shows how Bonaparte overcame a significant political opposition
thanks to the reorganization of the “order of intellectual production,” namely
the purification of science—its separation from politics—the specialization of
knowledges, and the constitution of new elites based on competences at the
service of the state.’!

While the French idéologues were influential in Naples—Cabanis’s main
work was translated in 1807—the Neapolitan ideologists saw themselves as
the heirs of an uninterrupted sensationalist and empiricist tradition that ran
through Neapolitan philosophy, starting at least from Genovesi.* An impor-
tant link between Genovesi and the philosophy of the French decade is Mel-
chiorre Delfico (1744-1835), whose long career spans from the high point of
Bourbon reformism well into the Restoration. Like many other provincial
reformers, Delfico participated in the anti-feudal campaign of the 1780s, ar-
guing for free-trade policies and for the modernization of agricultural and
breeding techniques. A moderate, he preferred not to get involved in the ex-
perience of the 1799 Republic, though afterward he spent a few years abroad
for good measure. Instead, he took up major administrative and political po-
sitions during the French decade. It was probably Saliceti who invited him to
be part of the Consiglio di Stato in 1806; nine years of intense ministerial work
followed—he was even interim minister of the interior for a few months. He
was on innumerable commissions, covering a range of areas from economic
and juridical matters to education. And yet he did not give up his scholarly
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work, which focused on the basic mechanisms of intellectual and social life.
The titles of his publications were concise manifestoes: Thoughts on History
and on Its Uselessness and Uncertainty, or On the Necessity for Physiological
Knowledge to Precede the Study of Intellectual Philosophy.>

Unlike his contemporary Pagano, Delfico showed little interest for palin-
genetic catastrophes and political revolutions. Instead, he continued to dem-
onstrate an unshakable faith in the gradual progress of science and the human
spirit. He wrote often on the inutility of the discipline of history, but in reality
he aimed to replace military-diplomatic history with a “progressive history of
knowledge, experiments, observations, discoveries.”** He wielded his emphatic
and provocative anti-historicism as a weapon to dismantle feudal institutions
and the feudal legal infrastructure: tradition in juridical matters, he argued, is
an endless source of confusion and abuse.** Instead, laws should be grounded
on the universal features of human nature. Human beings are social because
of their “organic constitution™ every moral phenomenon depends on it. Intel-
lectual and moral ideas are always, in principle, reducible to physiology.*® If
sociability is based on organic dispositions, then the gradual emancipation of
humanity—which includes women’s emancipation and universal peace—can
be pursued by eliminating all historical sediments that have concealed the uni-
versal principles of the science of society.”

Historians of philosophy have not been kind to Delfico. His exhibited lack
of historical sensibility fared poorly in idealistic quarters, while twentieth-
century commentators did not relate to his Panglossian social views. Yet
Delfico’s philosophical and political longevity are striking and need to be ac-
counted for. A personal friend of King Ferdinand and the philosophical light
of the French decade, he was a man for all seasons, someone who could be
hailed as the last heir of the Neapolitan Enlightenment as well as the father of
a new scientific age. Delfico’s militant epistemology became the framework of
the French-Neapolitan modernization project, and continued to be the hege-
monic language and theory of knowledge of Neapolitan liberal elites up to, at
least, the constitutional government of 1820-1821. It’s not difficult to see why
the new regime would find interesting a theory of behavior that promised
to explain empirically how sensations and sentiments—rather than ideas—
modified people’s behavior and habits, offering potential techno-scientific so-
lutions to the problem of social order in that most unruly corner of Europe.*®
Above all, the case of Delfico illustrates the interpretive flexibility of ideol-
ogy and of its analytical toolbox. Its key elements had been constitutive of
radical political projects: the Neapolitan Jacobins had imagined their revolu-
tion through the language and concepts of sensationalism and analysis. After
1799, the political realignment of most intellectuals with Bonaparte and the
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liberal agrarian elites began with a denunciation of the utopian, abstract na-
ture of revolutionary praxis. In epistemology there seemed to be continuity:
sensationalism and analysis were not abandoned. On the contrary, ideology
consolidated its position as a coherent framework that brought together the
culture of sensibility, the combinatorial analysis of ideas, and the deployment
of purely algebraic-analytic mathematical methods. But the continuity was
only apparent.

The position of Galdi, Cagnazzi, and Cuoco on mathematical methods
and pedagogy is instructive: the ideological perspective that dominated of-
ficial Neapolitan philosophy in the first quarter of the century had been neu-
tralized, deprived of its revolutionary potential. The analytic study of ideas
was disconnected from broader assumptions, and its scope was strictly lim-
ited to the empirical and operative dimension. A rigid dualism excluded a
priori any monistic, materialistic, and atheistic outcomes. A chasm separated
the empirical study of the mind from the axioms relative to the essence and
destiny of the soul; the laws of physics and physiology from the metaphysical
principles that inform the created universe. Even the most radical physiologi-
cal reductionism could thus easily coexist with metaphysical evidence of the
existence of God and recognition of the divine cosmic order. Which explains
how ideology became an almost universally accepted common terrain, the
meeting point of academic philosophers, who could update their method-
ological equipment without renouncing their metaphysical commitments,
and the technocratic elites of the French decade, who increasingly fash-
ioned themselves as the neutral, disinterested technicians who alone could
implement the regime’s modernization project. Ken Alder coined the term
“Techno-Jacobins” to refer to those French Jacobins who conceived their rev-
olution as, at once, a political and a techno-scientific process. He noticed how,
after Thermidor, the survivors refashioned their personae and social function
in terms of scientific neutrality and technocratic efficiency.® In Naples, it was
the gallows of 1799 that marked—spectacularly—that watershed.

Training Engineers

The governments of the French decade saw techno-scientific training as es-
sential to the success of their modernization project. In 1808 the minister of
the interior reorganized the Royal Academy of Sciences as part of the Royal
Society of Naples, designed on the model of the Institut de France. The min-
istry also supported a Royal Society for the Encouragement of the Natural
and Economic Sciences, whose goal was “promoting public and private econ-
omy, agriculture, arts, wealth, and prosperity in this part of Italy, by means of
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mathematics, chemistry, natural history, medicine, and veterinary science”
The society published a journal and awarded prizes to those citizens whose
discoveries had enhanced agriculture, husbandry, and manufacturing. The
most distinguished Neapolitan men of science were invited to join the so-
ciety, including Fergola. He, however, refused membership, alleging health
reasons.*

The discussion over public education was intense during the French de-
cade, and it produced a wealth of literature—much richer than the contem-
porary literary and philosophical production. An overall reform began to
be implemented with the 1811 Organic Decree for Public Education, which
divided it up into primary, secondary, and higher levels, and put it under
the direct control of the Ministry of the Interior. Primary schools were to
be created in every town and village, and at least two secondary schools in
each province, one for boys and one for girls. Three thousand free primary
schools had opened by 1814. Together with Italian and Latin grammar, stu-
dents were taught arithmetic, good manners, catechism, and practical agri-
culture.* In 1814 there were also eleven colleges, whose curricula focused on
Latin, Greek, mathematics, and philosophy. The reform plan for the univer-
sity saw a reduction of theological chairs in favor of scientific ones. Control
over the university was taken away from the major chaplain and given to a
king-appointed prefect.*

The reform of the university ended up less radical than it looked on pa-
per, while the new Royal Society turned out to be primarily a celebratory
space. The government promoted scientific disciplines but seemed unwilling
to challenge the powerful professoriate; rather than trying to transform tra-
ditional institutions, it decided to bypass them. Above all, the regime needed
an efficient corps of engineers to build essential infrastructures. In November
1808, the Ministry of the Interior established the Royal Corps of Engineers
of Bridges and Roads, possibly the single most important institution cre-
ated during the French decade. A French general of the Military Engineering
Corps, Jacques de Campredon (1761-1837), prepared a plan for the new in-
stitution based on the decree that had reformed the analogous French corps
in 1804. The plan, approved in 1809, segmented the territory into divisions
headed by inspectors; each division consisted of departments headed by chief
engineers. It was also decided that engineers should reside in their respective
departments and that they were under the authority of the intendente—thus
linked directly to the executive power.*

When the Corps was created, Campredon chose the engineers personally,
mostly from the ranks of civil architects, but it was clear that the engineers
were to be trained in new schools that would suit the needs of a modern
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administrative monarchy. And indeed the 1811 decree also completely rede-
signed the curriculum of civil engineers. Campredon and General Giuseppe
Parisi—a former patron of Carlo Lauberg—transformed the Military Acad-
emy, now called the Polytechnic School.* Its four-year course included math-
ematical teaching in analytic geometry, descriptive geometry, and mechanics,
and its goal was to train army officers and prepare students to enter more-
advanced schools where they could specialize in fields like civil engineer-
ing, military engineering, artillery, or maritime constructions. The school
published the lectures of its professors under the collective title Course of
Mathematics (1813-1815). The lectures of analytic geometry and calculus were
written by Ottavio Colecchi (1773-1847), a former Dominican monk who cul-
tivated analysis with unusual fervor and who would leave his mark on Nea-
politan scientific and political life.*

Graduates from the Polytechnic School could then seek admission in the
School of Application for the Corps of the Engineers of Bridges and Roads,
whose four-year course cranked out “aspirant engineers” who competed to
enter the lowest level of the rigidly hierarchical Corps. The School of Ap-
plication was designed as a primary center of techno-scientific education and
research. Financed generously by the government, the school was a serious
threat to the prestige of the university, where civil architects had formerly
earned their degrees. The school offered its professors higher salaries, and
enrollment increased significantly when Neapolitan tribunals began granting
expert qualifications exclusively to Corps engineers. Candidates at the school
were selected on the basis of an examination that included arithmetic, geom-
etry, trigonometry, calculus, analytical geometry, design, French, and Latin.
This carefully designed examination offers a clear insight into the specific so-
cial groups that the Corps was mobilizing—mostly landed, professional, and
commercial elites from the provinces. The endless controversies and negotia-
tions over the structure of this examination reflected broader struggles over
the role and authority of the Corps, and would continue well into the Resto-
ration. Once accepted, students received an eminently practical education in
which firsthand experience was valued more highly than reading books or
listening to lectures.* Professors also drew attention to the natural connec-
tions between disciplines and to the overall unity of the curriculum, which
emphasized the great applicability of mathematics and the role of analysis as
its unifying language.

The four-year course consisted of two cycles: the first was devoted to the
study of mathematics, mechanics, hydraulics, and architecture; the second fo-
cused on applications to the various dimensions of civil engineering, including
construction, machines, chemistry, and agronomy. At the end of the course
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the students were ranked on the basis of a final exam, and high-scoring stu-
dents could enter the Corps of Engineers. During this one-week examination,
students were expected to solve problems in mechanics, descriptive geometry,
constructions, agronomy, and chemistry, and to complete an architecture proj-
ect.”” The School of Application’s pedagogy reflected an instrumental view of
science, which valued above all its capacity to transform reality, and embodied
the epistemological doctrines of Delfico and other pedagogists who empha-
sized the active role of the student. Machines were key pedagogical tools: it
was the continuous verification of the mathematical formalism’s function in
technological applications that gave it meaning and legitimacy in the eyes of the
students. All courses integrated theory and applications and were structured
according to analytical principles.*

Carlo Afan de Rivera (1779-1852), director of the Corps of the Engineers
from 1824 to 1852 and the most eminent champion of modernization in Na-
ples, made it clear that the study of the sciences and political economy were
closely related. “Our scientists,” he wrote, echoing a famous Galilean passage,
“are afraid of being degraded by getting too close to the workshops, and to
offer guidance to practice with their theory; so they neglect to apply the sci-
ences to the arts” Instead, under his direction, engineers were engaging with
land restitutions, the establishment of new manufactures, and the construc-
tion of new roads and harbors. For the first time in Naples, Rivera claimed
proudly, the scientific method was being applied to the administration of the
state.”

The Analytic Library

A new periodical celebrated the return of analytic savoir-faire in science, eco-
nomics, and politics: the Analytic Library (1810-1823). Its articles were mostly
in line with the cultural vision of the government and sustained its attempt to
consolidate and shape the “public spirit,” the social backbone of the new re-
gime. The ministry of police and the provincial intendenze actively promoted
the diffusion of the periodical among government officials, jurists, profes-
sionals, academics, and students.*

The Analytic Library is also interesting because it gave space to the voices
of those few who had not given up the republican and democratic ideals, re-
vealing political tensions within the capacious world of analysis. Those views
were not expressed in openly political terms, but rather through scientific
and mathematical positioning, most visibly in the rejection of the pedagogi-
cal compromise between analysis and synthesis. As a consequence, the pe-
riodical did not have an easy life. As early as 1811 it was temporarily closed
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down due to the Royal Academy’s pressure on the government because one of
its articles contained a vehement attack against Nicola Fergola and his school.
In 1823, at the height of political reaction, it was shuttered for good. Its mis-
sion, however, was continued by the Progress (1832-1846); it was a moment of
renewed liberal ferment and this journal defended free trade, political liberal-
ism, Rivera’s engineers, analysis, and the advancement of science.”

The Analytic Library opened its first number with a manifesto that called
for the unification of all branches of knowledge in a sensationalist, sentimen-
tal, and ideological perspective. The editor argued that human reason is well
equipped to grasp the basic structures of reality and to effectively guide hu-
man action. All sciences are related, grounded in sensations and processes
of abstraction, to the point that “matter cannot be detached from the most
sublime contemplations” Artificial boundaries between pure and mixed
mathematics are therefore pointless. The wording is reminiscent of Lauberg
and Giordano: “Doesn’t every human craft [arte] aim to give us knowledge
about the extension, nature, and quantity of things?” Physics, mathematics,
politics, and morals share the same goal: “the construction of a Universal
Mathematics.” The periodical reviewed books from all disciplines, reporting
with particular enthusiasm on those that educated the lay public in the recent
advancements in French mathematics, and those that applied mathematics,
especially probability calculus, to social and economic matters.*

The editor of the Analytic Library was convinced that moral and social
laws could be rationally derived from the material constitution of human be-
ings, their needs, and their sentiments. In turn, the science of economics “de-
pends entirely on morals” “It has been argued that administrators only need
good sense and matter-of-fact knowledge,” the editor quipped, “but what is
this good sense, after all?” In reality, “economic truths” are “necessary con-
sequences of the nature of things” A clear lineage was traced that linked the
present moment to Genovesi, Delfico, and other champions of Neapolitan re-
formism, who together transformed economics from an aggregate of empiri-
cal observations to a science characterized by “connections between ideas,
universal principles, and certain deductions”*

As one would expect, much space was devoted to the physical sciences,
where “the solution of problems depends more on the perfection of analysis
than on the exactness of observation” Laplace’s Mechanique celeste and La-
grange’s mechanics were taken as paradigmatic. Quoting Laplace, the editor
argued for the necessity of integrating empirical observation with imagina-
tion: the mere collection of facts would produce a “sterile nomenclature,” not
a science. It is “higher mathematics” applied to “the results of experience that
can perfect the work of physics by expressing through calculus the universal
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laws of nature” Analysis is not an artificial, external apparatus superimposed
over nature but rather the only instrument that can capture with precision its
universal laws.**

In mathematics, “preference should be certainly given to the analytic
method” and to the “method of projections.” The application of algebra to the
theory of curves was “one of the most fruitful connections ever made in sci-
ence.” As for calculus, it did not need any geometrical foundation: Lagrange
had reduced its techniques to the rules of algebra, so that its rigor was “not
inferior to that of the ancient demonstrations.” The science of calculus is cer-
tain and “applies to everything,” its language being constructed of a “universal
grammar”—hence the certainty of its statements. Those who claimed that the
new analytic methods were uncertain were not just wrong: they were “hin-
dering the progress of science”>

The Analytic Library saluted the advent of a new scientific age, one in
which reason, senses, and imagination would cooperate to produce reliable
and useful knowledge. Mathematicians, in particular, should not be mere
contemplators of “intellectual truths” but should rely on their imagination
as well: theirs is an active, productive reason. The true core of science, then,
is not a set of absolutely certain principles: the sciences study the relations
between things, and the most general philosophical truths are those related
to the analysis of human cognition—“the procedures of our intelligence” The
traditional view of logic as the art of deducing consequences from other-
wise known principles was replaced by the field of ideological-transcendental
studies.*

The main philosophical novelty of the French decade was the engagement
with the work of Kant and German idealism, which was understood at first
as a useful resource to update the ideological conception of mind and argue
for a reason that is autonomous and legislative. This shift to a newly active
mind is visible, for example, in the account of geometry as “an entirely hu-
man creation” From Genovesi onwards, Neapolitan sensationalists and ide-
ologists had grappled with the problem of assigning to the mind some kind
of active, reflexive faculty without reintroducing Platonic and Cartesian in-
nate ideas. In the 1810s, Kantian criticism seemed to provide a viable solution:
one could thus integrate the analytic and sensationalist perspective with a
clearly defined organizing function of the human mind. For Pasquale Borrelli
(1782-1849), thought is a self-regulating “force”; for Francesco Paolo Bozzelli
(1786-1864), the faculties of the mind are “activities”; and for Pasquale Gal-
luppi (1770-1846), all philosophy is grounded on “consciousness,” the internal
perception of the self and its modifications. Galluppi’s conscientialism was
a clear expression of this rejection of dogmatic academic philosophy in the
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name of an active and transformative mind endowed with analytic and syn-
thetic faculties. Philosophizing begins with consciousness, which becomes
the fundamental mechanism of all the intellectual operations described by
ideology.” These transcendental critiques of traditional ontology—and of the
supreme criterion of logical evidence—would be part of the philosophical
infrastructure of the liberal and constitutional movement of 1820-1821.*% Al-
ready in 1812, the editor of Analytic Library had announced that the Republic
of Letters would soon be replaced by “the universal monarchy of the exact
and natural sciences”” That monarchy, it was officially proclaimed in 1820,
should be a constitutional monarchy.®

The concrete nexus between ideologically inflected conscientialism and
political constitutionalism was the notion of “liberty of conscience,” which
Galluppi characterized as “an inalienable human right” No just government
can deprive its citizens of their liberty of conscience. The philosophical dis-
covery and articulation of the active powers of the mind, their epistemologi-
cal significance, was also, at once, the recognition of the active power of voli-
tion, which “manifests the existence of our liberty.” It was a liberty of the will
that has been restricted by an “absolute power” and needed to be rescued.”!
The battle for autonomous reason and the battle for political liberty was one
and the same. During the nine-month-long constitutional government, the
kingdom experienced a freedom of speech that had not been seen since 1799:
provincial agrarian elites voiced their resistance to the “arbitrary” central gov-
ernment, while military and professional elites who had thrived under Murat
expressed distrust in the king as an agent of that modernization in which they
were still invested. They all converged toward the constitution as the solution
to the problem of post-feudal order. Their hopes, however, would be crushed
in March 1821, when an Austrian army would defeat the constitutional army,
thereby making it possible for King Ferdinand to revoke all concessions.

Risorgimento Analysis

By the early 1830s a new king was ruling, and the anti-liberal push seemed to
be weakening. In reality the government was simply revamping the moderniz-
ing plan of the French decade, strengthening its administrative structures and
intervening more decisively in economic matters. Once again it was technical
elites who were charged with delivering modernization within the framework
of an autocratic state. Technical officers from the army, along with Rivera’s
engineers, were tasked with implementing change. By offering prestigious ad-
ministrative positions to high-ranking officers, the government also aimed to
break up the dangerous alliance between military and agrarian elites, which



92 CHAPTER THREE

had precipitated the crisis in 1820-1821. Meanwhile, pro-constitution liber-
als cautiously intensified their campaign through journals like I Progresso,
under the banner of classical economy, free trade, industrialization, techni-
cal expertise, Galluppi’s conscientialism, and Bozzelli’s theory of the “social
forces”®? Theirs was far from a revolutionary discourse: as in the “orderly
revolution” of 1820, what they were asking for was social order and the rec-
ognition and protection of their political and economic rights in a legitimist
perspective, mainly through the strengthening of local autonomies.®

In the 1840s, patriotic (Italian nationalist) and democratic political aspira-
tions intensified, further complicating and destabilizing the political situa-
tion. The government took another sharp reactionary turn. As the supporters
of unmitigated political reaction and Bourbon legitimism gained space, their
views found philosophical expression in the newborn Neo-Scholastic phi-
losophy, which took its first steps in Naples but would become, by the end of
the century, the hegemonic Catholic philosophy worldwide. Old champions
of moderate liberalism like Galluppi were now part of the academic establish-
ment, and their work turned in an apologetic and spiritualist direction. The
common enemy was “rationalism,” a term that referred to the historical, eco-
nomical, and philosophical productions of a composite group of students of
Vico and Kant, who had turned to Hegel attracted by his dialectical theory of
history and his absolute idealism.* Their reading of the German philosopher
left no space for ambiguities: “the Idea is the rationality of revolution.” Reason
rules the world, and it realizes itself as liberty. It also leads to democracy. Phi-
losophy must come down into the world and fight “for the entire humanity,
for its needs and sorrows, for its desires and hopes” In 1843 the Neapolitan
police reported about the activity of local revolutionary-patriotic groups and
possible infiltrations of Mazzinians and members of the “Communist Sect.”
As Bozzelli would have said, the “social forces” were once again changing.®

We can conclude our survey of the trajectory of analysis in Naples with
some brief considerations on the period leading up to 1848. Our guide is Ot-
tavio Colecchi, a champion of democratic liberalism, Kantian philosophy,
and analytic mathematics. He was indeed the last notable protagonist of the
mathematical controversy between synthetics and analytics. The great rift
that had divided mathematical life in Naples for over fifty years was finally
losing its significance, but it had not disappeared yet. Colecchi came from a
modest provincial family and had entered the Dominican order in 1794. After
earning a doctorate in theology he had devoted himself completely to math-
ematics and philosophy. In 1809, the French-Neapolitan government sup-
pressed most monastic orders, and Colecchi became a secular priest, though
he continued to wear his black-and-white Dominican habit. By that time he
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was already “a very famous predicator”—and a troublemaker, as shown by
an 180y police search for weapons in his monastic cell.®® In 1810, Colecchi
was in the capital, where he published a mathematical article against the syn-
thetic school. He was knowledgeable about recent developments in algebraic
analysis and accused Fergola and his school of making few original contribu-
tions to this field and thus impeding the progress of Neapolitan mathemat-
ics. Unlike those who were calling for moderation and compromise in the
controversy over mathematical methods, Colecchi condemned the synthetic
method resolutely:

I fear that Euclid, with his great power, can cause to mathematics the same
damage Aristotle caused to philosophy. I agree that we must respect the father
of geometry, and every other ancient geometer; but the exaggerated deference
to synthesis, the servile attachment to the ancient constructions, can indeed
hinder the progress of these sciences. In fact, it seems that the damage is be-
coming evident. While in France Laplace writes the Mecanique Céléste and
the Exposition du Systéme du Monde; Monge writes the Geometrie Descriptive
and the Analise Geometrique; Puissant writes the Geodesie and the Recueil de
diverses propositions—where, through the method of coordinates, he solves
the hardest problems with unparalleled simplicity and elegance [ . .. ] here in
Naples one discusses the “problems of contacts,” and a new property of the tri-
angle; the method of inscribing a triangle in a circle whose sides pass through
three given points; and one writes with didactic rigor a memoir on rational
functions and their reduction to partial functions, enriching these and other
similar jokes with plenty of scholia and notes.””

Colecchi delivered a scathing critique of Fergola’s problem-solving methods
and of synthetic mathematical culture in its entirety. The article appeared
in the newborn Analytic Library and earned him a teaching position at the
Polytechnic School but also many powerful enemies. It resulted, as we have
seen, in the temporary closure of the periodical. By the end of the French
decade, Colecchi was the charismatic leader of a group of young engineer-
mathematicians who would be active as private teachers and in the military
and engineering schools of the kingdom through the Restoration and up to
the national unification of Italy (1861). Among them were Salvatore de Ange-
lis (1789-1850) and Francesco Paolo Tucci (1790-1875), both teachers at the
School of Application and the founders of a prestigious private school that
trained a new generation of analytic mathematicians.®

Tucci’'s mathematical and professional trajectory is remarkable: he had
studied with Fergola between 1808 and 1811 and was part of the synthetics’ in-
ner circle. By 1812, however, he had manifested his inclination for Lagrange’s
analytic geometry. A nineteenth-century historian speculates that Tucci’s
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“temperament” induced him to leave synthesis for analysis. A publication of
1812 reflects nicely the shift. Up to that point he had solved problems with
purely geometrical methods, in a way that delighted the estimators of the
geometry of the ancients. That year, however, in a synthetic piece originally
read at a local academy, he provided a solution to problems relative to certain
conic curves and to the surfaces originated by their rotation. Tucci showed
that he was able to master the techniques of geometrical analysis, as should
be expected from a pupil of Fergola, while simultaneously performing a sub-
tle apology for algebraic analytic methods by providing in the footnotes the
relative analytic solutions, which he deemed simpler, very general, and appli-
cable to any kind of curve. The reader would thus conclude that geometrical
analysis is a beautiful exercise whose results are, however, rather limited.”
Later, as a professor at the Military School, Tucci continued to argue for the
superiority of modern analysis in geometrical problem solving, commenting
also on a French debate on geometrical methods that had gained visibility in
1817-1818.7°

After the 1815 Bourbon restoration, Colecchi left the country. That he had
to leave while many other protagonists of the French decade maintained their
positions shows that he was perceived as distinctively dangerous and impos-
sible to integrate in the new regime. Thanks to the Dominican network, he
traveled across Europe and ended up at the Dominican priory in Saint Pe-
tersburg, where he was responsible for the pastoral care of Italian Catholics in
the region and taught mathematics and philosophy at the Main Pedagogical
Institute (later the University of Saint Petersburg). Colecchi preached in the
Church of Saint Catherine of Alexandria, on the Nevsky Prospekt, and gave
private lessons to the children of the Russian aristocracy, including the sons
of Alexander I. He is recorded as a member of the Imperial Academy of Sci-
ences.”! Colecchi returned to Italy via Konigsberg, and in 1819 he was back in
the Kingdom of Naples as a professor of analytic mathematics at the provin-
cial college of Aquila. The reactionary turn that followed the constitutional
government of 1820-1821—which he had supported—did not spare him. The
bishop of Aquila considered his teaching dangerous for public order: “Colec-
chi;” the bishop wrote to the special tribunal in Naples, “has shown a decided
inclination for the pestiferous and abominable philosophy of Gante [Kant],
which is subversive of all morals.” To the bishop this charge meant that even
if Colecchi wasn't a liberal conspirator (carbonaro), he certainly thought like
one. Colecchi lost his position and for the next ten years he could only teach
semi-clandestinely and far from the capital.”

In 1831, Colecchi was authorized to teach privately mathematics and phi-
losophy in Naples, but a couple of years later Bishop Francesco Colangelo,
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then minister of education, managed to have the authorization revoked.
Colangelo was a prominent representative of the reactionary Catholic group
that had reshaped Neapolitan culture after 1821. To him Colecchi’s mind was
“disordered and dangerous.” He reported to the police that Colecchi was an
atheist, as he claimed that the existence of God could not be demonstrated.
Such claims were “dishonorable;” Colangelo commented, especially for a
mathematician, who should know better about the role of the creator in the
universe.”?

Critics associated Colecchi’s alleged irreligiosity and his democratic as-
pirations with his enthusiasm for Kant’s three critiques, which he had read
during his 1818 stay in Germany. As a consequence, Colecchi spent the 1830s
under strict police control. About thirty thousand Neapolitan citizens lived in
similar conditions. Meanwhile, taxes on foreign books increased, university
students were required to participate in “spiritual congregations,” and all pri-
vately owned books had to be reported to a special commission for approval.
In 1843, Colecchi tried to publish his main philosophical works in a three-
volume collection, but the general inspector for public education intervened
to prevent the publication of the third volume, wherein Colecchi had planned
to discuss the philosophy of Hegel and Spinoza. A couple of anonymous sa-
tirical sonnets from this period portray Colecchi as an “arrogant mathema-
tician,” an “apostate,” and an atheist. But Colecchi, like the Jacobin priests
before him, always defended his faith, and when the time came for him to
dictate his epitaph, he began with the line “Ottavio Colecchi, priest” He sepa-
rated, however, the sphere of religious sentiments from that of knowledge,
wherein individual reason is sovereign. Like Lauberg and the Jacobins, Col-
ecchi had defended philosophical sensationalism and mathematical analysis
on the assumption that human reason is self-sufficient in making sense of
empirical reality and discovering the true laws of nature and society. Kan-
tian criticism, of which he was the first competent specialist in Italy, offered
him powerful resources to argue for the autonomy of reason, replacing old-
tashioned ideological analysis and philosophies of consciousness.”

Through Colecchi’s experience we see the tension between liberal and
democratic fronts. In philosophy, Colecchi disputed fiercely with Pasquale
Galluppi, whose reading of Kant ultimately subordinated human reason to
religion, arguing that reason can only recognize—not create—moral values.
Galluppi’s philosophy had gradually replaced previous academic traditions
during the 1830s. In 1831 the Minister of the Interior had called Galluppi to
the highly symbolic Chair of Logic and Metaphysics. Like other moderate
liberals, he had turned to Christian apologetics and the defense of the Bour-
bon status quo. In 1820-1821, his experimental philosophy of consciousness
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and liberty expressed the views of the agrarian elites who had supported the
constitutional movement. Leading up to the 1848 revolution, the spiritualis-
tic core of his philosophy, which set clear boundaries for human cognitive
faculties and the scope of the sciences, functioned as a bastion against athe-
ism, materialism, and the ontological pretensions of a new generation of stu-
dents of mathematics and philosophy, many of whom had gathered around
Colecchi.”

But the strongest attacks against Colecchi came from reactionary Catho-
lics. Right after the publication of his works was interrupted, the editors of
the periodical Science and Faith accused Colecchi of numerous “metaphysical
and moral” errors.” They did not reconstruct Colecchi’s selective reception
of Kant but remarked—correctly—that he accepted the idea that any sound
science must be grounded on synthetic a priori judgments. This idea, they
continued, was precisely what “our illustrious” Galluppi had always fought
against, “making it impossible for Kantianism to consolidate its positions in
Italy” According to Colecchi, the notions of space, time, substance, and cause
are not derived from experience and are sufficient (he rejected Kantian cat-
egories) for the synthesis of sensible intuitions. Moreover, the three “ideas
of reason”—the soul, the world, and God—do not provide us with concepts
of knowable objects. Individual human reason, on the other hand, is “au-
tonomous and legislative.” It is self-sufficient in its construction of the entire
edifice of knowledge and is the source of all natural and moral laws. To the
editors of Science and Faith, these positions were all “grave and fatal errors,”
which turned Colecchi into an enemy of Italian and Catholic philosophy.”” In
the Neo-Scholastic perspective of Science and Faith, individual reason is passive
and ultimately powerless vis-a-vis nature, political authority, and God. Political
dissent and pro-constitutional protests were no more epistemologically legiti-
mate than Kant’s moral “monstrosities”—or the imaginary constructions of the
arrogant analytic mathematician.”

Excluded from the official education system, Colecchi lived his last years
in dignified poverty. But he was intellectually active, and he published nu-
merous articles on philosophy and mathematics in periodicals such as the
Progress. Topics ranged from the philosophy of Victor Cousin to problems in
descriptive geometry. Mathematics remained a concern for Colecchi, and he
did not miss opportunities to duel with Fergola’s students, whose approach
was still hegemonic at the university and in the most prestigious scientific
academies. In philosophy, Colecchi argued that Kantian transcendentalism
had finally dissolved that opposition of analytic and synthetic methods that
was still a problem for Galluppi and the ideologists. Transcendentalism fi-
nally offered a way out of the dilemma between empiricism and metaphysical
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rationalism. Interestingly, Colecchi was convinced that the transcendental
approach also made him tackle certain mathematical questions more effec-
tively. He argued, for example, that mathematical induction is a perfectly le-
gitimate method, and that it makes for rigorous demonstrations.” Colecchi
further argued that mathematical induction is not based on experience, but
is rather “an operation of the self” and as such can be known “exactly” He
admitted that while the algorithm behind the pattern can be clear to our in-
telligence, we lack an intuition of the entire pattern when it’s infinite. But this
lack should not pose a problem, he continued, as not all evidence is based on
intuition. Whether this formalist approach can be squared with Kant’s view
of mathematics is debatable, but that’s not our concern here. Rather, note how
Colecchi was using a transcendental perspective to question, once again, Fer-
gola’s purist and intuition-based approach, which had banned from the realm
of legitimate mathematics all those techniques that depended on nonmath-
ematical considerations and which were not entirely perspicuous.®

Colecchi passed on his uncompromising analytic faith to his numerous
students, who were part of a new generation of engineer-mathematicians
based at the School of Application and the Military School. Among them
were many patriots who supported the process of Italian national unification,
and some revolutionaries—“skilled at haranguing the crowd,” according to a
police file. Faculty and students from those schools joined the insurrection of
1848 in large numbers, and many of them served in the ensuing constitutional
government.®’ Meanwhile, Colecchi’s philosophical competence and intran-
sigent character had also earned him the admiration of the Neapolitan neo-
Hegelians, a group of philosophy students whose revolutionary and patriotic
plans were soon to surface. That Colecchi was close to democratic, socialist,
and Mazzinian conspirators jailed in Naples was no secret, as he frequently
visited them. When he died in 1847, the newspapers did not mention his
death, so as to avoid turmoil—but to no avail. His funeral was the occasion
for one of the most significant anti-Bourbon demonstrations yet. The eulogy
was given by Bertrando Spaventa (1817-1883), a student whose name opens
the histories of Italian Marxism. To democratic and republican revolutionar-
ies like him there was an obvious connection between their struggle and that
of the revolutionaries of 1799.%
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The Shape of the Kingdom

To the engineer-mathematicians of the School of Application, analysis was
a transformative force, the force of modernity. Analytic practices aimed to
transform not only scientific and social life but also the very shape of the
kingdom—the way of organizing its infrastructures, administrative bound-
aries, and agrarian landscape. And indeed landscape, both human and physi-
cal, was at the core of disputes over modernization. The Corps of Engineers,
whose vast responsibilities included managing natural resources, construct-
ing and maintaining large infrastructures, fostering manufacture, innovating
agricultural techniques, reclaiming land, and founding new towns, played a
major role in all such disputes, as did their distinctive knowledge. Analysis,
the engineers argued, would provide them with the correct way of thinking
and would guide their action unfailingly.!

The engineers’ analytic tools shaped how they represented and modified
the landscape. The ancien régime shape of the kingdom was the outcome of
specific relations between urban areas, plains, and highlands—the Apennine
periphery—and was constitutive of a political culture based on corporatism,
autonomy, and the reciprocities of clientage and patronage in areas where the
authority of the state could seldom translate into permanent territorial con-
trol. Historical geography, noted Michael Broers, is essential “to the shape—
quite literally—of the history of modern Italy”? To the French, their allies,
and those who continued to support the Napoleonic model of the state dur-
ing the Restoration, this culture represented an irrational, uncivilized way of
organizing political life; nothing could be salvaged from its distinctive way of
constructing a public sphere or of its baroque collective rituals. A civilizing
mission, revolutionary regeneration, and modernization all invoked a literal
reshaping of the kingdom.
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The engineers’ enemies were many and powerful, and it is impossible
to reconstruct the engineers’ vision and action without acknowledging the
fierce resistance they faced. In part, this resistance was similar to the resis-
tance faced by enlightened entrepreneurs and reformers like Grimaldi. There
were clear continuities between earlier modernization projects, and therefore
continuities in the resistance against them should be expected. I use the term
“resistance” here to refer to a broad spectrum of phenomena, a set of what
should be more properly called “resistances,” which include forms of protest
against the destruction of the moral unity of the peasant community, the de-
fense of secular local autonomies, and the protection and consolidation of the
interests of part of the trading and agrarian elites, all the way up to the articu-
lation of the discourse of political reaction.’ These phenomena were often but
not necessarily related, and when their interests aligned—as in the case of the
Santafede crusade—this alignment was based on contingent strategic con-
siderations rather than on some shared essence. I use “resistance” to refer to
this constellation of phenomena, and “reaction” to refer, more specifically, to
the self-conscious articulation of discourses that opposed social change and
enlightened modernization in their Jacobin-revolutionary and Napoleonic-
technocratic forms.

While highland peasants resisted new taxes and conscription, many mem-
bers of the elites across the Italian peninsula described the Napoleonic cam-
paigns as the new barbarian invasions, and found the methods of the new
regime alien and repugnant. Carlo Botta, a disaffected bonapartiste from
Piedmont turned Italian patriot, was expressing a common view when he
described the Italian Jacobins of the triennium as “infatuated by certain geo-
metrical governments that they had not yet experienced* Debates on the
legitimate use of mathematical tools to represent and transform the physi-
cal and human landscape of the kingdom were particularly intense in key
areas like statistics and cartography. These modes of representation changed
profoundly during the French decade, and it’s instructive to reconstruct how
their technical features embodied the aspirations of social groups that aimed
to impose a new order on the post-feudal world. During the Restoration,
critiques like Botta’s were raised against those who continued to defend the
“modern monarchy; its idea of the state, and its attempt to transform the re-
lationship between center and periphery. The 1830s exchange between the long-
term director of the Neapolitan Corps of Engineers and a leading conserva-
tive politician was emblematic of this momentous fight over the Neapolitan
landscape. Through these two contrasting gazes I reconstruct the engineers’
technocratic project and the vision that opposed it. The first embodied a nar-
rative of progress, analysis being, once again, one of its key components.®
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The second was an expression of a reactionary utopia that, in the name of
tradition and common sense, rejected not a particular reform but the very
possibility of social change.

The tenets of this reactionary utopia found a sophisticated and successful
visual representation in the productions of a local group of landscape painters,
the school of Posillipo. The Restoration was a golden age for landscape paint-
ing in Naples, characterized by the rapid rise of a new figurative naturalism,
a term that referred to both the subjects of the paintings—uncontaminated
nature—and to their pictorial style, which was anti-academic, free, and “full
of sentiment.” The 1820s and 1830s saw the codification of a series of visual
tropes about the Neapolitan landscape that, I argue, embodied a reaction-
ary utopia. Nature in these paintings is perfect and timeless; the ancient ar-
tifacts that emerge from the lush vegetation are themselves naturalized; they
belong to a landscape that needs no change, that cannot change. When hu-
man figures do appear, they are “innocent peasants” whose way of life is as
ancient and unchangeable as the pine trees or Vesuvius. The contrast with
the analytic and future-oriented representations of the engineers could not
be starker. And yet, the posillipista gaze is not less modern than that of the
engineers: there would be no untouched nature without the engineers’ iron

bridges.

Engineers and Their Enemies

After 1815, the restored monarchy continued to support the process of admin-
istrative centralization. Significant reactionary forces, however, had come into
power. The 1820s and 1830s saw an intense conflict between the champions of
progress and a fierce political reaction at both the central and local levels. The
newly centralized structure of the state suited the absolutist ambitions of the
crown, and Vienna clearly indicated the need to retain existing administra-
tive expertise. Prime Minister Luigi de’ Medici opened up the Restoration age
by attempting a compromise, which was called “amalgam politics”—a choice
fiercely contested by the reactionary faction.®

Some institutions, however, were so emblematic of the French period that
they could not go unchallenged. The Corps of Bridges and Roads and its
School of Application were both abolished in 1817, replaced by a General Di-
rectory of Bridges and Roads, largely restoring the pre-1806 situation.” The
new institution was characterized by the suppression of the inspector, a dras-
tic reduction in personnel, and a redefinition of the engineers’ juridical and
economic status, which became more precarious with the implementation of
short-term contracts. The function of the Corps was reduced to controlling
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selected public works, while funding and planning depended entirely on
the Provincial Deputations for Public Works, which expressed the interests
of local elites. This shift in the decision-making process clearly diminished
the Corps’ autonomy and reach.® The engineers’ distinctive expertise and
epistemological authority were undermined too. During the French period,
the figure of the civil engineer had been vested with unprecedented pres-
tige: engineers had become officials equal to those from rhetorical-juridical
backgrounds and were considered essential to the national interest. Things
changed after 1817. The School of Application reopened, but with a shortened
course, and with many of its teachers on temporary contracts. The Corps
was a lighter, more flexible institution that engaged problems as they arose,
depending on the financial situation, while a general plan of public works for
the entire kingdom had been shelved.’

Carlo Afan de Rivera, an army officer who became the Corps director
in 1824, forcefully argued for the necessity of restoring the Corps’” original
features. Supported by administrative and military elites who longed for a
return to the technocratic dirigisme of the French period, Rivera’s saw many
of his ideas implemented with the reform of 1826, which restored the stabil-
ity and dignity of Corps positions, and returned to engineers control over
the technical dimension of public works across the kingdom. New uniforms,
designed by Rivera himself, signified their renewed status. The Corps, how-
ever, remained an anomaly and the source of endless tensions in the Bourbon
administration.*

Under Riveras long directorship (1824-1852), the Corps and its school de-
veloped and implemented a vision that was largely an extension of the French
period. Elaborating on traditional associations between engineering and arti-
sanship, Rivera considered his engineers at once scientists and artisans (scien-
ziati artisti) who could reshape the kingdom through the application of mod-
ern scientific theories to architectural, infrastructural, and socioeconomic
questions. They were in an ideal position to do so, Rivera argues, because
they were disinterested. They were impartial and independent and looked at
problems “in the abstract”; that is, not from a “private” point of view. The
lamentable state of public works in the kingdom, according to Rivera, did not
result solely from incompetence but from the excessive pressure of “particu-
lar interests” To resist such interests, engineers needed to turn themselves
into a well-structured and disciplined group. For the traditional engineer and
architect, who acted in isolation, it was virtually impossible to resist the pres-
sure of powerful actors, be they absentee landlords or financial speculators.
Only the Corps could function as a reliable cognitive and moral actor in the
exclusive interest of the state."
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According to Rivera, the moral and epistemological virtues of the engi-
neers enabled them to tackle problems systematically. In his writings, the
metaphor of a social group as a machine resurfaces again: the Corps is an
efficient machine and the kingdom itself a “great machine,” whose parts in-
teract in precise and calculable ways. Public works are the cogs and wheels
of this machine, connecting its parts and facilitating the movement of goods,
people, and information throughout the kingdom. To think of public works
as isolated tasks is to miss their true meaning. The main limit of those engi-
neers and architects who had worked for the Neapolitan crown before the
French period was precisely that they did not see public works as a system.'

Unlike their ancien régime predecessors, Rivera continued, his engineers
were well versed in applied mathematics, hydraulic architecture, general con-
structions, and the physical sciences; they could “investigate and calculate
with precision the local circumstances and their relations to the branches of
political economy” Therefore, they could “plan and supervise skillfully the
most useful public works.” It is not coincidental that, in Naples as in France,
what Antoine Picon called the “invention of the modern engineer” took place
contemporaneously with the gathering of an unprecedented amount of statis-
tical information and with systematic cartographical efforts."

Rivera guided his engineers toward three main integrated areas of inter-
vention: transportation, land reclamation, and reforestation. He argued that
massive deforestation, in addition to depriving the kingdom of construction
wood, was linked to the gradual but steady migration of peasants from the
plains to the hills as they tried to escape malaria. In turn, deforestation had
only worsened the hydrogeological disaster and favored the expansion of
swamps at the bottom of valleys and along the coasts. Such a vicious cir-
cle had to be addressed systematically. To Rivera, land reclamation in the
plains was the first necessary step for modernizing agriculture—making it
intensive and highly productive. This new agriculture, freed from feudalism’s
remnants, would attract new investments and innovate its techniques. Rec-
lamation must be accompanied by the construction of new towns and roads,
the relocation of entire populations, and the establishment of state-supported
economic initiatives. Rivera referred to this set of related operations as “inte-
gral reclamation” (bonifica integrale), which would reshape the physical land-
scape as well as the ways of life of its inhabitants.'*

Rivera was well aware of the opposition his plan faced. The single most in-
surmountable problem, he wrote, was not technical but “the interest of those
who profit from the evils that afflict society, and defend their rights in the
name of private property” The interest of the state was often at odds with
those of individuals and institutions but, he thought, the state must prevail.’®
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When Rivera was writing, new concentrations of land and power had replaced
the configuration of the feudal-communal world. These agrarian elites had
benefited from the enclosure of common lands during the French period, and
had developed highly exploitative labor systems that guaranteed them social
and political hegemony. Throughout the Restoration, they revolted when-
ever they felt threatened by centralizing projects. As noted by John Davis, the
southern landscape would remain essentially unstable and “disordered,” as
the socioeconomic tensions produced by modernization processes could not
find viable political solutions.'®

The new landscape envisioned by Rivera had distinctive physical and so-
cial traits. He argued that extensive cereal farming and transhumance were
inefficient and worked against the public interest: they must be replaced by
intensive rotation farming and breeding. To do so meant breaking down for-
mer feudal and communal lands into small and medium farms controlled
by entrepreneur-investors.!”” The transportation system—rvital to the military,
administrative, and economic needs of the kingdom—had to be redesigned
entirely. The existing star-shaped road system, centered on the capital while
underdeveloped in the peripheries, was to Rivera a clear sign of the inferior
mathematical training of eighteenth-century Neapolitan engineers. In fact,
the system reflected the ancien régime relationships between urban areas,
plains, and mountainous regions, and was functional to the economic in-
terrelation between the center and its highly autonomous peripheries. Here
as elsewhere, Rivera turned aspects of the fundamental sociopolitical prob-
lem of reshaping the kingdom—in essence, reordering its center-periphery
relationships—into manageable and rationally solvable techno-mathematical
problems: problems best expressed and tackled through the abstract language
and methods of analysis."®

In Rivera’s plan, roads should connect the main ports and innervate the
most productive areas in a polycentric system that reflected and was functional
to a new administrative and economic order. He believed that traditional paths
were often badly designed and made the movement of goods and people too
slow and expensive; they needed to be abandoned. For example, traditional
roads often ran through too many towns and were too steep in mountainous
regions. Supported by the “evidence of calculation,” Rivera argued that it made
economic sense to lengthen roads to follow valleys and rivers and thus keep
lower gradients—no more than 5 percent."” Like all projects by Rivera and his
engineers, this one too included a detailed analytic description, a calculation of
the necessary work and materials, and a cost evaluation.

The formidable opposition to Rivera’s plans has been described as the
outcome of the limited “awareness with which the ruling class of south Italy
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faced the problems of modernization.”* This resistance should be interpreted
in terms of the concrete interests of a restricted financial and commercial
elite that controlled the kingdom’s economy. The post-feudal conditions of
the provincial economy offered attractive low-risk investments to a few well-
connected merchants and financiers. The interests of these investors aligned
partly with those of absentee landlords and those of provincial elites who
resisted losing their power to the central government. This combination
constituted a daunting obstacle for the supporters of modernization, who
were mostly professionals, entrepreneurial landowners, military officers, and
former members of the Napoleonic administration. As for the crown, it was
chronically indebted to Neapolitan bankers, and this weakened its reformist
resolve, particularly in times of crisis.”

Clashes between supporters of a strong central government and defenders of
local autonomies included endless controversies on the technical-mathematical
expertise of engineers and the scope of their legitimate action. The technical
was the political, and no relevant actor seems to have missed it. Not sur-
prisingly, the School of Application was under constant pressure, and faced
numerous attempts to close it down. In 1835, for example, Rivera organized a
one-week public exhibition of models and projects to showcase the skills of
its students. The Progress reported about it with an apology for the engineer
as civil servant. Engineering, the article claimed, needed substantial govern-
mental support, as it required not only “talent and study” but also resources
“that a private individual could hardly afford” Apparently, the “competent
and distinguished public” was impressed. The article concluded on an op-
timistic note: these students would realize “marvelous artifacts,” bringing
Naples up to par with “the most educated and richest regions of Europe.
But the exhibition signaled that pressure upon the school was mounting: the
Ministry of Finance had asked Rivera to organize it as a clear and public dem-
onstration that the school was not a waste of money.”

Since taking up the directorship of the Corps, Rivera had emerged as
champion of the engineers and of a vision of the country that aligned with the
project of a centralized administrative monarchy and a dirigiste economy. He
faced powerful opponents, including first-rank politicians such as Giuseppe
Ceva Grimaldi (1777-1862), whose writings and political action reveal some
key strategies of those who resisted modernization. Ceva Grimaldi, an eru-
dite aristocrat with literary ambitions, had kept a low public profile during
the 1799 Revolution, but in 1800 he left the administration of his feudal es-
tate to sit on the committee for the restoration of public education. He aban-
doned political life during the French period but was nominated intendente
at the return of the Bourbons, charged with controlling some of the provinces
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considered more at risk of liberal conspiracies. In his 1817 book Reflections on
the Police, Ceva Grimaldi discussed Beccaria, Helvétius, Montesquieu, and
Voltaire, only to conclude that the police should force the “public spirit” back
to “the old way of thinking” After the constitutional insurrection of 1820-
1821, Ceva Grimaldi’s career advanced rapidly. In 1830 he became minister of
the interior and of public education. His political action was mainly directed
at decreasing the economic pressure on the popular strata through paternal-
istic policies such as lowering the price of wheat. Rather than arguing for
a general reform of the Neapolitan economy, he lamented the abolition of
the medieval guilds, which he saw as the workers’ best protection against the
greed of modern entrepreneurs. At the height of his controversy with Rivera,
he was the president of the Consulta Generale del Regno, an important ad-
ministrative and juridical institution, and in 1840 he became prime minister.
He abandoned politics during the revolution of 1848, when King Ferdinand II
conceded the constitution.*

Ceva Grimaldi constantly targeted the Corps, which had been designed
precisely to subtract the control of the territory from the intermediate bodies
that he defended so vehemently as a legacy of ancient wisdom. In his pam-
phlets, he describes the Corps’ autonomy from the rest of the administra-
tion as a monstrosity and a threat to the government’s authority. He also kept
reminding his readers that the Corps’ members were all too keen on liberal
ideas, and many of them had been involved in liberal conspiracies. Ceva
Grimaldi openly declared his distrust for engineers and their machinations:
theirs was, at once, a political and technical subversion.”

In 1832 Rivera published a selection of studies on political economy and
some ambitious technical projects with the title Considerations on the Means
to Revalue the Gifts Given by Nature to the Kingdom of the Two Sicilies.*
Grimaldi’s response came a few years later with Considerations on the Public
Works in the Continental Kingdom from the Normans until Our Days.”” These
two books can be taken as manifestoes of two conflicting visions of the south-
ern kingdom. From their titles it is clear that they belong to separate concep-
tual worlds. Rivera emphasized the wealth of natural resources available, pay-
ing little attention to their former modes of exploitation: he was convinced
that nothing useful could be learned from the economic and technological
practices of the past. He was confident that the powers of modern science and
analysis alone could transform the kingdom into a modern state. Analysis
had unified the fragmented realm of human knowledge; now it would unify
the nation as well. Ceva Grimaldi’s considerations, by contrast, focused on
the long tradition of public works under the dynasties that had ruled south-
ern Italy. He went all the way back to the Norman conquest of the tenth and
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eleventh centuries, aiming to prove that a solid local tradition in public works
had always existed. To Rivera, the present was the starting point from which a
scientific vision of the world could transform political and economic life. To
Ceva Grimaldi, the present was the outcome of a historical process through
which existing social and political institutions received their meaning and
legitimization. He found laughable the idea that “our civilization began at the
time of the institution of the Corps of Bridges and Roads.**

For all Ceva Grimaldi’s historical sensitivity, he seems to describe a world
that has never really changed—in his pages even revolutionary upheaval van-
ishes into an undifferentiated past. His narrative offers, ultimately, a power-
less contemplation of an immutable order. Time flows monotonously in this
world, where the future is not a project but merely an emanation of the past.
Human agency is marginal: men are temporary administrators of a reality
that cannot be planned or even modified. Historical change does not—and
cannot—transform the essential traits of this reality. Politicians and adminis-
trators face one choice: embracing tradition and defending the status quo or
destroying it according to impious eighteenth-century revolutionary princi-
ples. Whatever decision they make, political life will always return to its natu-
ral condition, and any revolutionary aberration will eventually be forgotten
and reabsorbed in a futureless present. The kingdom as described by Ceva
Grimaldi is a reactionary utopia, a world in which traditional institutions
function effortlessly, all channels are navigable, and all roads are well kept and
safe. His is a sentimental journey through the thousand little patrie—cities,
towns, local communities—that made up the ancien régime kingdom and
whose very existence as autonomous entities was now threatened by ominous
external forces.”’

In this perspective, the Corps of Engineers was not only unnecessary but
detrimental. For one thing, it was an overly expensive way of running public
works. Furthermore, to grant the privilege to direct all public works to a single
institution was dangerous; works should be planned by local authorities and ex-
ecuted by engineers of their choosing. As a general rule, Ceva Grimaldi argued,
public works should be kept to a minimum. Railroads, for example, might be
“advantageous for trade” but can also be “advantageous for the enemy” in case
of military invasion—an argument that aligned with those of many local gov-
ernments that feared railroad construction would accelerate the depopulation
of their poorest regions. According to Ceva Grimaldji, the construction of rail-
roads was fraught with “moral and political consequences,” and he thought the
plan to contract the construction of new roads to private companies that would
be authorized to charge tolls would create a new form of “industrial feudal-
ism,” the outcome of letting laissez-faire principles “triumph over all the ancient
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customs and privileges” “Someone might find that I am too attached to the old
ways,” Ceva Grimaldi quipped, “and yet trying to retrieve what was good in
them is less crazy than ditching them altogether”*

Rivera’s technical plans were hardly comparable to Grimaldi’s literary reflec-
tions. The concepts they deployed, it has been remarked, are so radically dif-
ferent that they seem to produce a “reciprocal incomprehensibility”* Yet both
recognized a single object at the core of their dispute: analysis, the savoir-faire
of the engineer. According to Rivera, the Corps was fully justified in mak-
ing decisions about the shape of the Neapolitan landscape without consult-
ing local authorities. Engineers’ expertise, based on the universal language
of mathematics and the “analytic spirit,” separated them from the rest of the
administration and from all others involved in traditional decision-making
regarding public works. Only the problem-solving expertise and the rigidly
hierarchical organization of the Corps could guarantee the central govern-
ment an effective control of the territory and the implementation of its mod-
ernizing policies. Once decision-making was shifted to the technical level, it
was no longer accessible to those who had not mastered the chief engineers’
analytical expertise and mathematical language. One of the recurrent com-
plaints local authorities voiced to the national parliament during the 1820
consultation was indeed that they had lost control over their own territories
to the despotic Corps director.*

By contrast, Ceva Grimaldi aimed to obliterate the distinctive cognitive
and institutional traits of the Corps, reducing it to a mere branch of the ad-
ministration. He questioned the morality of the engineers and the disinter-
estedness upon which Rivera had grounded their cognitive authority.®> With
plenty of evidence that engineers could be corrupt, Ceva Grimaldi argued,
how could they be trusted? Similar attacks were forceful and repeated. In 1831,
for example, the attorney general of the Court of Audit questioned the engi-
neers’ morality in an attempt to cut public spending and decentralize control
of public works.** The pressure was such that Rivera wrote up a memoir in
defense of his engineers, arguing for both their technical skills and moral
virtues, while still acknowledging real cases of corruption, which he blamed
on excessively low salaries.”

Ceva Grimaldi also questioned engineers’ expertise. Wasn't it ridiculous,
he commented, to believe that Neapolitans had to wait for the arrival of the
French to learn how to build roads and bridges? The necessary skills could
easily be found outside the Corps: Neapolitan artisans and masons were heirs
to a millenary tradition of public works. The absurd monopoly of the Corps
should therefore be abolished, following the example of Great Britain and the
United States. As for the School of Application, Grimaldi suggested it be made
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public, widening access and increasing the teacher-to-student ratio. Admission
to the school should not be restricted to “a few initiated”—students who were
selected on the basis of rigorous exams in analytic mathematics.*® Grimaldi’s
attempts to open up the School aimed clearly to weaken its distinctive analytic
training. To challenge the reliability of analytic methods in mathematics was to
challenge the scientific authority of the engineers of the Corps and the political
and economic choices legitimated through their expertise.

*

The controversy over the reform of the Neapolitan system of weights and mea-
sures provides an insight into the interplay of the political, economic, and tech-
nical dimensions. The route to reform had been long and difficult. Attempts to
unify Neapolitan measures and weights in the 1780s had failed, as had those of
the French period.”” In 1830 Rivera adopted a nonmetric system based on the
decimal progression to be used in the Corps and its School: it was limited to
surface measures, and its terminology was traditional, based on the Neapolitan
palm. This system, Rivera claimed, was easier to use than the existing one, “and
we cannot understand how people could be more inclined to calculate in what
is, in fact, a more difficult way.**

Following this pilot project, a commission proposed to extend the use of
this system to the entire kingdom. The administrative organ responsible for
such decisions rejected the proposal in 1837. Ceva Grimaldi, the president of
this organ at the time, in collaboration with synthetic school leader Vincenzo
Flauti, defended his decision, accused the Corps and its school of squander-
ing public money, and openly questioned its technical expertise. Flauti had
the book published in his private printing house, along with his introduction
and notes. He had read the manuscript with “incredible avidity” and sup-
ported it enthusiastically. He was confident that Grimaldi had clarified once
and for all “the real meaning” of the question, showing that “this matter falls
within the competence of the wise economists, and not of mathematicians, as
it is commonly believed.”

According to Flauti, mathematicians only began to deal—illegitimately—
with the question of weights and measures in the eighteenth century, “when
a furious freedom, aiming to renew the human species, tried to destroy all
ancient customs and habits” In this “very unhappy period,” a new system of
measures was introduced together with such pernicious innovations as a new
calendar or the decimal division of the circle. Of all these alleged improve-
ments, Flauti continued, only the metric system survived, though limited to
certain scientific purposes. Expanding the use of such a system to the whole
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society would mean changing inveterate laws and customs, producing end-
less “disorder and confusion*’

The different systems in use should not be unified but rather integrated,
argued Flauti. The decimal system was indeed excellent for “purposes of cal-
culation” but was not equally suitable for the practical needs of trade and daily
life because of its abstract nature. The problem of identifying the best system
of measure was “underdetermined”: the engineers offered one of many logi-
cally possible solutions, but hardly the most appropriate, because it did not
take into account the concrete conditions in which this system would be used.
To Rivera, the abstractness of engineering methods was the source of their
technical effectiveness, universality, and moral-epistemological superiority:
they were disinterested and therefore objective. To Flauti, that same abstract-
ness was the essential limit of the knowledge of the engineer.*!

Flauti and Ceva Grimaldi were defending a situation in which multiple sys-
tems were in use in the kingdom, and even the same unit could differ signifi-
cantly from region to region. One of the reasons for these discrepancies were
the disparate conditions found across the territory. For instance, traditional
surface measures were related to the time or the number of people necessary to
work the land, which would vary between the plains and the highlands. Techni-
cal differences embodied different forms of labor and life. More generally, this
dazzling variety of systems reflected the interconnected but highly autonomous
condition of the kingdom’s peripheries. Such discrepancies, Flauti observed,
never caused “any harm to landowners, or the government.” If mathematicians
had a role in the debate on weights and measures, Flauti argued, it should be
limited to questions like the exact determination of the length of the Neapolitan
palm—without questioning its suitability for practical uses.*

The synthetics and their political allies had stalled standardization projects
for decades.® By 1838, however, opinion within the Royal Academy of Sciences
had shifted in favor of the engineers. Flauti was losing his grip on the academy
and blamed the “mob” of “young and inexpert” engineer-mathematicians that
had entered its ranks. Led by Ferdinando Visconti, now director of the Topo-
graphical Office, they were contesting the predominance of synthetic mathe-
matics within the academy; Visconti himself had designed the measure system
supported by Rivera. Flauti repeatedly accused Visconti and his fellow engi-
neers of introducing “mathematical abstractions” to matters of societal admin-
istration, ignoring “the public interest” He noted maliciously that Visconti, of
all people, should know well the difference between an abstract and a concrete
solution to a problem in light of “his own fatal experiences.” As we have seen,
Visconti had been a Jacobin and a close collaborator of Lauberg; in 1794 he had
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been sentenced to ten years in the fortress of Pantelleria; in 1822 he had lost his
position due to his support for the constitutional government.*

For Flauti and Ceva Grimaldi, the legitimacy of the traditional systems
of measure was first of all historical: it stemmed from their “very ancient
origin,” a mythical golden age in which “men had faith in their own cus-
toms, and they did not think of asking scholars to establish their system of
measures and weights”* The wisdom of the common people had designed
a variety of units of measure to fit different places and usages. According
to Ceva Grimaldi, the people have “the monopoly of good sense,” and the
government should take their instinctive resistance as a command. The long
controversy came somehow to conclusion in 1840, when Rivera published
the official tables for the newly rationalized and unified measure system.*
In fact, the usage of the new measures remained limited; most farmers, trad-
ers, and landowners simply ignored it.*” If reactionaries deployed the rhetoric
of “immemorial tradition” and “popular common sense,” Riveras appeal to
“logic” and “simplicity” was not less rhetorical. Consistent implementation
of the new system would require significant investments and nonelementary
levels of mathematical training. Above all, it would imply transforming the
existing center-periphery relationships. It was a system, as Rivera at times
conceded, well suited for the army, the scientists, the technicians, and the en-
trepreneurs; a system designed for a dirigiste techno-scientific management
of the kingdom.**

Numbers and Maps

Analysis needed reliable data to be effective. Cartography and statistics had
been essential tools for the Neapolitan Enlightenment’s reformist efforts. So-
cioeconomic change, reformers believed, should move from and be guided by
a detailed knowledge of the concrete situation of the kingdom. In the 1780s
and early 1790s the government had supported, to some extent, the collection
of information about the provinces, a genre well exemplified by Giuseppe
Galanti’s impressive Descrizione (1786-1790). “In Naples,” Galanti wrote, in-
troducing his work, “the state of the island of Tahiti is probably better known
than that of the provinces”* Building on this tradition, the governments of
the French period and the Restoration set up offices of statistics whose activ-
ity was characterized by a tension between centralizing ambitions and the re-
sistance of local elites, who were often reluctant to disclose key information.
The limited results of their data collection efforts were yet another outcome
of a fundamental clash between different modes of conceiving the center-
periphery relation and the nature and tasks of public administration.”
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Silvana Patriarca has shown how, in the Italian peninsula, statistics was
a mode of representation that came to embody different aspirations, from
the enlightened rationalization of society to the patriotic cause of national
unification. At the juncture that concerns us here, the emergence of the Na-
poleonic modern state and its adaptation to the Restoration age, statistics was
seen, above all, as a body of knowledge functional to re-establishing social
order, facilitating the exercise of power, and fostering production. Govern-
ments faced a fundamental problem of social order, and statistics was part
of a possible technical solution—*“statistical surveillance,” as Patriarca calls
it. Statistics also embodied the moderate liberal elites” aspiration to estab-
lish their hegemony in the post-feudal world by fighting socioeconomic
“backwardness,” clearing the remains of the feudal-communal system, and
completing the process of enclosure of common lands and infrastructures.
Through its detailed descriptions, calculations, and classifications, statistics
promised to address the related issues of popular unrest and the effects of
uncontrolled economic change. The alignment of these moderate liberal in-
terests with those of the Napoleonic and Restoration governments opened up
institutional spaces for the theorization and practice of statistics across the
peninsula.”

What kind of statistics do we encounter in Naples? Theodore Porter de-
scribes the statistical science that emerged in parts of Europe in the 1820s and
1830s as a “numerical social science of facts,” which expressed the anxieties
of rapidly growing urban societies as industrialization was ramping up. At
its core was the attempt to extract the “laws of society” from the wealth of
newly available numbers. What we see in Naples is a particular version of this
general trend, characterized by strong continuities with previous forms of de-
scriptive statistics, which included numbers but also large amounts of quali-
tative materials, mostly descriptions of territorial and administrative entities.
In this approach, shared by Rivera and his engineers, statistics was a govern-
mental science complementary to political economy. To evaluate statistically
the conditions of a region meant, ultimately, to be able to assess its degree of
“civilization” And indeed statistical knowledge was considered distinctive of
a “civilized” community, one that is settled over a territory, is open to free
trade, and has a government to guarantee the security of property. Statistics
thus offered a rationally ordered and comprehensive catalogue of the compo-
nents of the civilized state, a description of those “forces”—territory, popula-
tion, and government—that enabled administrators to “act with confidence
in all sectors of public administration.”*

The most prominent statistician in early nineteenth-century Naples was
Luca de Samuele Cagnazzi, professor of political economy and adviser of
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government in matters of economics.”® He published the first Italian book of
statistics (1808) and defended the widely held conviction, embraced by Ri-
vera, that the southern kingdom was graced by nature in all kind of ways,
and that its mythical ancient opulence, swept away by centuries of ignorance,
could be revived through free trade and rational administration. Cagnazzi,
as we have seen, was part of a Napoleonic elite of state functionaries that re-
jected the political excesses of Revolution and supported an agenda of mod-
ernization along moderate liberal and dirigiste lines.* Other leading Italian
statisticians shared a similar background and approach, the most influential
being Melchiorre Gioia (1767-1829), whose quantitative and tabular statistics
turned all possible objects of administration, public and private, into useful
data, from the “degree of slope of hills” to the “quantity of manure scattered
on a hectare;” to the “foreigners who have no acquaintances and support”*

We have seen how Cagnazzi, dealing with the controversial question of
mathematical methods, had opted for a compromise solution that turned
analysis into a set of neutral techniques that should be judged only by their
usefulness. However, he gave synthetic geometry epistemological and ped-
agogical priority because of the certainty and perspicuity of its operations:
geometrical demonstrations can be grasped at a glance. The kind of statis-
tics favored by Cagnazzi and Gioia had similar features: public functionaries,
wrote one of their followers, should use statistical tables built in such a way
that “nothing may escape their gaze,” and to build them thus meant eliminat-
ing details as needed, “as in the making of pictures.” Statistics, and especially
well-crafted synoptic tables, should make it possible to grasp the situation of
atown or region at a glance, revealing immediately the effects of “physical and
moral causes” on production, commerce, and habits. Patriarca describes this
use of tables as “a new technology simultaneously of knowledge and power.”*

In order to be perspicuous, vast amounts of data concerning topography,
population, natural resources, agriculture, crafts and trades, institutions, and
customs needed to be arranged in an orderly and comprehensive description
whose immediate goal was to analyze a region’s sources of wealth. Statistics
was guided by what Gioia calls a “descriptive logic.” This logic embodied ana-
Iytic ideals that we have explored in the first chapter, such as the ordering
from the least to the most complex, the cause-and-effect sequence, grouping
by analogy, and the extensive use of tables. Cagnazzi talked of this sequence
as having ontological significance: the ordering of statistics should indeed
reflect the “nature of things” Others commented on the “healthiest logic”
that informed such statistical descriptions, where causes precede effects, and
where “the very arrangement is a demonstration”
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*

Patriarca notes how this insistence on the need for a well-ordered statistics
marks an important difference with respect to the French models, which var-
ied greatly in terms of the order of presentation and tended to cover vast
and heterogeneous domains. By contrast, all Italian statistical descriptions
share a similar structure, one that carried a precise normative message. First
came topography, as land and climate were seen as exercising a decisive influ-
ence on economic, intellectual, and moral phenomena. A description of the
population followed, considered both as a resource of the state (“a general
force”) and an agent of production. Then descriptions of the different forms
of labor: agriculture, crafts, industry, and commerce. Government came next,
described in its capacity for direction, relief, repression, and the financial ap-
paratus through which it collected resources. Finally, the outcome of all the
determinants was described: the character and habits of the population, or
“public spirit*’

This ordering reflected a specific conception of the relation between state
and society, one in which society was not subordinated to the state, as was the
case in contemporary German-Austrian statistics. Gioia noted that describ-
ing the features of the government right after topography and population,
as the Germans did, broke “the course of economic ideas,” and the natural
causal links, because one needs to consider the forces of production first. The
liberal tenets of the separation of state and society and of the autonomy of the
economy were balanced, in the Italian perspective, by a pragmatic support
for industrial protectionism, which was considered necessary especially in
the southern kingdom, due to its structural weaknesses. State power was ul-
timately an instrument for development and the growth of productivity—the
engine of civilization.®

Once again, this time through the prism of statistics, we recognize the as-
pirations of those agrarian elites who had consolidated their position during
the French period and were eager to establish their hegemony in the post-
feudal world. The state, in their view, was an agent of rationalization that
should support production without interfering with their entrepreneurial ac-
tion, without upsetting the “natural order of things” Statistics thus became a
site for their collaboration with the monarchy, as each party tried to impose
order on the turbulent body politic of the kingdom. Patriarca notes how sta-
tistics increasingly entered the literature for the popular classes, especially in
the 1840s, with the clear pedagogical goal of “teaching the laboring classes
about their place in the world and to remind ‘dreamers’ of all kinds about
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the need to study ‘the facts’ in order to avoid proposing ‘inept' —as well as
dangerous—schemes of social and political change*®

By the 1830s and 184o0s, statistics had emerged as a well-structured body
of knowledge that was reliable, effective, perspicuous, and, above all, neutral.
A reviewer of an essay by Cagnazzi made it clear that statistics is “impartial”;
indeed, it’s the “cold witness” of the country’s progressive developments. Its
relation to politics was that of a “humble” adviser to governments.® Techni-
cians like Cagnazzi had been key actors in this process of purification of sta-
tistics. In his pioneering work of 1808, Cagnazzi grounded his own technical
apparatus (“exact and truthful”) into a familiar sensationalist framework, but
he also warned his readers about the risk of “abusing” science. Reason is a
sublime divine gift, he argued, but it’s also “very weak” and cannot guide us
to the discovery of the fundamental causes and laws of the “universe’s com-
plex machine” The ultimate workings of this machine will always remain
“an impenetrable arcane” Worse still, our reason can doom us when it falls
prey to the imagination, a faculty that lightens passions and vices. When this
happens, politics and religion end up determining scientific opinions—which
therefore are distorted, sophistic, and abstract. Thus these Italian statisticians,
who regarded themselves as the heirs of Enlightenment, were trying to strike
a balance between what they saw as the quantifying excesses of the French
tradition and the full-fledged rejection of quantification voiced by reaction-
ary authors.”

In his quest for a purified and objective statistical knowledge, Cagnazzi
and his followers consistently deployed the “analytic method,” but warned
about earlier abuses by “the builders of utopias,” those who thought that so-
ciety should change as the scene changes on a theater stage—the Jacobins.
Instead, statistical descriptions should be disinterested and impartial; they
should be precise not in a merely numerical sense, but in the way a portrait
can be a precise representation of the sitter. Statistics must remain truthful
to its own internal logic, and to its bound and concrete nature. There was a
distinctive caution in Italian statisticians not to reduce “civilization” to purely
materialistic indicators and therefore numerical terms. They tended to be
wary of cifromania, the obsession with numbers. Numerical indicators are
ambiguous, these statisticians argued, requiring philosophical interpretation
and an understanding of local conditions, and cannot be quickly generalized.
One needed to paint the “portrait” of a society via such indicators rather than
simply making calculations, as civilization meant more that the output of the
productive forces of a nation. It had to do with “the liberty and security of all
its inhabitants,” the “freedom of contracts,” the “force of honor, of religion, of
national pride,” and many other factors that could not be easily quantified. In
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conclusion, statistical descriptions were certainly useful tools, but it was the
government’s wisdom that, ultimately, must decide the best course of action.®

)(.

Topography was an essential component of any statistical description. Parallel
to the emergence of statistics as a professional body of knowledge and a tool
of government, Naples saw the emergence of a new standardized and mili-
tarized topography. Genovesi, Grimaldi, Galanti, and many other reformers
had argued that a precise physical description of the kingdom was a sine qua
non of any significant reform project, and the third quarter of the eighteenth
century saw the production of two impressive maps that tried to address this
question, covering both the kingdom and the city of Naples. If these maps
had originated from the initiative of individual illuministi, the project of a
great new map of the kingdom launched in the 1780s was the brainchild of
Ferdinando Galiani, who invited a prominent cartographer, Giovanni Rizzi
Zannoni, to lead the initiative.®

In a significant coincidence, Rizzi Zannoni arrived in Naples from Paris
in 1781, the same year in which Caracciolo was trying to convince Lagrange
to join the local Academy of Sciences. In both cases, local reformers aimed to
bypass the cumbersome presence of local academic figures whom they per-
ceived as obstacles to reform and scientific progress. At the time Nicola Fer-
gola wasn’t yet a powerful actor in Neapolitan academic life, but to both Car-
acciolo and Galiani, his reluctance to embrace analysis and its technological
incarnations was clearly a problem. In particular, Galiani knew that Fergola
had presented to the Academy of Sciences a cartographical project to pro-
duce partial chorographic maps of the provinces while carrying out numer-
ous astronomical and geographical measurements.** This project was far too
limited in Galiani’s view, both technically and conceptually, as he aimed for a
complete mapping of the territory of the kingdom and of its surrounding—
strategically relevant—areas; above all, he aimed for a large-scale rational-
ization and standardization of representational techniques. Skillfully, Galiani
masked his project as a mere revamping of an older map and thus managed
to sidestep the academy’s project and set up what was in fact the first Italian
topographical office, under Rizzi Zannoni’s lead.®

The Topographical Office became a site where forms of expertise merged
and transformed: mechanics and clockmakers turned into makers of topo-
graphical and astronomical instruments, while engravers were hired among
the specialists who had produced vast numbers of prints illustrating in detail
the archeological findings of Herculaneum. The maps produced by the Of-
fice would soon be in high demand, especially during the war years. Even
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Cardinal Ruffo, in 1799, used Rizzi Zannoni maps to guide his Santafede army
through the provinces. In the French period, the Office’s employees began to
wear uniforms and were partially militarized. By 1812 the atlas of the kingdom
was complete, and at that point its maps were playing a crucial function in the
abolition of feudality and in the selling of ecclesiastic and common lands.*

Rizzi Zannoni died in 1814 and was replaced by Ferdinando Visconti. The
Topographical Office moved from the area of the Royal Palace to that of the
Military Academy, a relocation that signified its reinvention as a militarized
and purely technical institution. Like many other technicians of the French
period, Visconti maintained his position after the Restoration, although the
Topographical Office was under close scrutiny and saw its capacity reduced.
In 1817, Visconti launched an ambitious project for a new map of the king-
dom, one that would respond to new political and military needs while ad-
dressing new potential users—an embodiment of what has been described
as a new “cartographic eye” This ferment coincided with significant tech-
nological change (as lithography began to be used extensively), new funda-
mental geodetic and topographic measurements, and the preparation of a
politically sensitive new cadastre. Visconti was removed from his position
after the constitutional government of 1820-1821, which he had openly sup-
ported. He would return to the direction of the Office only in 1835, when the
debate on weights and measures was gearing up. He was indeed the author of
the compromise solution that, with Rivera’s support and against Flauti’s and
Ceva Grimaldi’s protests, would be eventually approved in 1840. Shortly after
his death, many of his former employees participated in the insurrection of
1848, where—as a tribunal later attested—they distinguished themselves es-
pecially in the construction of barricades.®’

The territory of the southern kingdom was the object of many different
gazes, among them the gazes of the royal inspector, the Napoleonic military
officer, and the technician of the modern state—statistician, civil engineer,
and cartographer. Rivera and his engineers turned these modes of represen-
tation into resources for their analytic renderings of the Neapolitan territory
through technical drawings integrated with analytic tables and calculations.
The function of these representations was to guide and legitimate their trans-
formative action. We now conclude our considerations on the shape of the
kingdom by considering a set of visual renderings of the way of seeing that
we have associated with such enemies of the engineers as Ceva Grimaldi and
Flauti. This way of seeing found expression in a new wave of pictorial depic-
tions of the Neapolitan landscape. These evocative representations codified a
series of powerful yet seemingly harmless tropes. They embodied, I argue, a
reactionary utopia.®
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Return to Nature

Historians of art describe the 1820s as the years of Neapolitan artists’ discov-
ery of landscape painting. During this period, unprecedented attention was
directed to the natural beauty of the southern regions and to the traditions
and the values of country life. These were summed up in the classical topos
of Campania Felix (prosperous countryside), an idealized, organic rural so-
ciety that follows the laws and rhythms of an immutable nature.® Remark-
ably, there was no established tradition of landscape painting in Naples, as the
genre had hitherto been considered inferior and unworthy of patronage. To
be sure, during the seventeenth century Naples was one of the main attrac-
tions for the grand tourists, and its famous surroundings were codified in a
repertoire of typical images. These Neapolitan vistas (vedute) were composed
according to the well-defined conventions of the genres of urban vista, topo-
graphic landscape, and idealized landscape. Through the eighteenth century
Naples remained, with Venice and Rome, one of the main Italian centers for
the production of vistas, but the genre was mainly practiced by foreign paint-
ers who worked in the southern capital for short periods on behalf of British,
German, or French patrons. Neapolitan painters became seriously interested
in portraying the natural beauty of their country only in the 1820s, when the
landscape genre began to enjoy an unprecedented success that far surpassed
that of the vistas or the cheap gouaches.”

The birth of a Neapolitan school of landscapists sparked a revolution in
the local artistic scene. It was a revolution in pictorial techniques as well,
centered on a new anti-academic use of oil paints and the introduction of wa-
tercolors. Change was led by the Posillipo school, a somewhat heterogeneous
group of painters who started to portray the surroundings of Naples en plein
air.” Posillipo was a fishing village often portrayed by these painters, and the
use of this name was initially meant to be ironic.” However, the name stuck.
The painters embraced it, and under it they achieved unrivaled popularity, as
well as academic positions and the patronage of wealthy collectors, includ-
ing the Neapolitan royal family. What caused this sudden change in the local
artistic taste? During the seventeenth and eighteenth centuries local painters
had remained substantially unaffected by the presence of prominent foreign
landscapists. Only during the Restoration did foreign stimuli and suggestions
become suddenly interesting, originating a new artistic movement centered
on the figures of Anton Sminck Pitloo (1791-1837), Dutch but Neapolitan by
choice; and Giacinto Gigante (1806-1876).”

The sources for the technical, stylistic, and thematic changes introduced
by the posillipisti can be identified with relative ease. Of notable influence
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were foreign visitors who had worked in Naples in the past century, such as
Gaspar van Wittel, Thomas Jones, Carlo Bonavia, Antonio Joli, Philipp Hack-
ert, John Cozens, and the French expedition of Abbé Saint-Non, who ordered
a large number of engravings of Neapolitan and Sicilian views to illustrate his
literary description. More immediately influential were painters who stayed
in Naples during the school’s emergence in the 1810s and 1820s: Joseph Re-
bell, Johann Christian Clausen Dahl, Joseph Turner, Richard Bonington, and
Jean-Baptiste-Camille Corot. In short, the Neapolitans became interested
in those artists who rejected the traditional structure and language of the
vistas, who adopted an unprecedented freedom of composition—choosing
unusual subjects and small canvas—and whose touch had become quick and
imprecise as colors turned more intense and brilliant. But why did this “total
renewal of every Neapolitan convention in landscape painting” happen only
in the 1820s?”* If a century of continuous presence of the greatest European
vedutisti in Naples had not contributed to create a local school of landscape
painting, why did the relatively short stay of a few artists in the 1820s have
such a profound effect?

To answer this question we must consider, first of all, the patronage sys-
tem. In eighteenth-century Naples the church, the feudal aristocracy, and
the royal family fostered an unusually high demand for decorative academic
paintings and frescoes. The Fraternity of Saint Luke, which was founded in
1664 and for a long time remained the only Neapolitan institution devoted to
the encouragement of painting, was linked to the Jesuits, for whom visual lan-
guage was key to disseminating their Counter-Reformation religiosity. The
local aristocracy had generally been conservative in its artistic taste, as had
the recently installed royal family, which was strongly committed to a cultural
politics of self-legitimation. The classicist language of Rococo style, rich in
mythological allegories, was well suited to exalt and glorify the virtues of the
dynasty. Thanks to the works in the Neapolitan churches and in the magnifi-
cent royal palace of Caserta, at the end of the eighteenth century there was
still a rich production of frescoes, a technique that had declined elsewhere.
While foreign vedutisti were spreading images of pine trees and Vesuvius all
over Europe, the Neapolitan masters sustained the Baroque tradition of Luca
Giordano (1632-1705) and Francesco Solimena (1657-1747) for the whole cen-
tury and, starting in the 1730s, developed local forms of Rococo.”

At the turn of the nineteenth century, however, wars, the abolition of the
feudal system, and the suppression of a great number of religious orders all
but dismantled this system of patronage. In this period, as an observer aptly
noted, “the Saints went out of fashion”® And they were not to return, not even
with the Bourbon restoration. Commissions for religious and mythological
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paintings or frescoes dried up, and the best painters turned their attention else-
where.”” Francis Napier, a British diplomat stationed in Naples, noticed how
the cultivation of landscape painting began receiving unprecedented attention
around 1815. To him, this moment marked the beginning of “modern paint-
ing” in the southern capital.”® This new era was characterized by the work and
teaching of Anton Sminck Pitloo, a Dutch-born painter who had studied in
Paris and Rome before settling in Naples. Pitloo’s style intercepted the changing
taste of the local elites, and in 1824 he became a professor of landscape painting
at Royal Academy of Fine Arts. Instrumental to this appointment was a small
oil painting that marks a turning point with respect to theme, composition,
and technique. The painting, probably presented at the first biennial exhibition
held at the Bourbon Museum in 1826, was an original view of a park near the
royal residence of Francavilla. This work exemplified Pitloo’s new interpreta-
tion of landscape, particularly in the free, sketchy, and unclassical rendering
of the vegetation in the foreground. Also unusual was the chromatic impasto
used to represent the dense tangle of the garden vegetation. By contrast, the old
houses in the background were portrayed with realistic precision, according to
the late-eighteenth-century conventions of the vista.”

The new style quickly became popular and around Pitloo formed the Posil-
lipo school. “The great merit of Pitloo,” Napier explained, “consisted in his love
of nature”; the modern way of painting “is not very careful and scholastic, but

FIGURE 1. Anton Sminck Pitloo, Il boschetto di Francavilla al Chiatamone, 1824. Oil on canvas, 44 X 75 cm.
Naples, Museo di Capodimonte, collezione Banco di Napoli. © 2022. DeAgostini Picture Library/Scala,

Firenze.
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full of sensibility”® Pitloo was modern in the eyes of connoisseurs because
nature alone was his source of inspiration. The Posillipo school defined itself
as a naturalistic reaction against the conventionally artificial and academic
landscapes of painters like Salvatore Fergola. Compared with the works of the
posillipisti, Fergola’s landscapes and scenes of the Bourbon court suddenly look
artificial, rigid, and, ultimately, ugly. By the 1830s, they appeared irremediably
outdated. Napier wrote that Fergola’s court scenes are populated by “manikins”
who were “not picturesquely distributed”; his landscapes had neither “the dig-
nity of the old” nor “the verity of the modern”® “Academic” was thus opposed
to “modern” as “convention” to “reality” Modern painters broke the artificial
constraints of tradition to capture the verity of landscape.

Pitloo’s break with academic painting was apparent in both themes and
techniques. Nature was the absolute protagonist of his paintings. If human
figures were represented, they were always at a distance, rapidly sketched,
their role being that of “an agreeable adjunct to the inanimate scene” A
great effort was made to perfectly reproduce the colors of the landscape, par-
ticularly those of the Mediterranean atmosphere. This new attempt to render
the atmospheric unity using chromatic impastos was linked to another sty-
listic innovation, the elimination of drawing, whereby a quick, sketchy ex-
ecution captured the impression of a vanishing moment. To this end, colors
were distributed in counterpoised masses rather than filling predefined areas.
This style’s best results were achieved in small, preliminary sketches taken en
plein air.®

Equally anti-academic was Pitloo’s predilection for unusual composition
and his choice to portray landscapes never painted before. His sites are often
difficult to identify, a rejection of another important aspect of the traditional
veduta—its informative function. What was important for Pitloo was not the
topographical correctness of the representation but the fact that it portrayed
a landscape filtered by the artist’s sensibility. Optical precision, which was
still evident in the houses in Francavilla Woods, was absent in paintings like
Sunset at the Castle of Baia (1833).

Admiring connoisseurs described the posillipisti as being close to nature
as no painter before them had been. Describing the work of Gabriele Smar-
giassi, Napier noted that he explored “the remote, untraveled by-ways of the
country, to discover and record the charms of a virgin landscape.” There was
nothing conventional in his paintings, which “faithfully reflect[ed] the hues
of the forest and the sky”® In this quest for reality, Smargiassi adopted the
new macchia technique and constructed his landscapes with daring impastos.
The habit of traveling in the countryside in search of unconventional views
was common to most posillipisti. Vincenzo Franceschini specialized in the
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FIGURE 2. Anton Sminck Pitloo, Tramonto sul Castello di Baja, 1833. Oil on cardboard, 22 x 32 cm. Sor-
rento, Museo Correale di Terranova, inv. 2844. (@MondadoriPortfolio).

study of forests, storms, and natural calamities and was appreciated for his
rendering of foliage; Théodore Ducleére was known for the neatness and fidel-
ity of his landscape oils and for his early use of watercolor.

The production of the Posillipo school was centered on the problem of re-
alistically representing southern nature. This central concern did not prevent
most posillipisti from dealing with other related themes, such as domestic an-
imals or the simple life of peasantry. In fact, they did not perceive any discon-
tinuity when moving from landscape to popular scenes. Peasants and their
animals seemed to emerge naturally from the countryside, so that inanimate
nature and its inhabitants formed a sort of organic unity, best represented
through the posillipisti’s quick touch and vibrant impastos. Thus Raffaele
Carelli had no rivals “in depicting the sentiments and actions, the mirth and
labours, the devotions and the dances of his humbler countrymen” He fa-
vored the figures of peasants, washerwomen, fishermen, and tarantella danc-
ers, and he turned conventional costume painting into “a living, spirited, and
interesting reality” Among the representatives of this rustic style in the Posil-
lipo school were the Palizzi brothers, Giuseppe and Filippo. The former spe-
cialized in representing cattle, whereas the latter (who, according to Napier,
“drew from nature without instruction”) favored domestic animals, peasants,
and local landscapes. Giuseppe was known for compositions “that reproduce
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the pastoral repose and primitive rustic manners and costume of a stationary
peasant life” What he presented was not simply animals or peasants but “a
condition of existence.” Achille Vianelli too was attracted to popular manners
and religious piety, rendered in watercolors and sepias that traded optical
precision for an interest in the disposition of the masses and the use of light.*

The posillipisti portrayed mostly anonymous portions of the countryside;
some preferred inanimate nature or marinas, others the expressions of an al-
legedly simple and unchanging peasant life—popular religiosity, dances, and
markets. They rejected the artificialities of the academic tradition and relied
only on the direct observation of the rural world and its inhabitants in order
to represent them faithfully. Modern painters wanted to offer truth to their
public; the truth they represented was Campania Felix.

Campania Felix is best portrayed in the watercolors of Giacinto Gigante,
the most successful among the posillipisti. The son of a fresco painter of the
old school, Gigante, originally a draftsman, began studying oil painting with
Pitloo in 1825, turning to nature and sentiment. According to Napier, “his dis-
position was rather impatient and solitary than academic; he revolted from
the formality and tedium of the schools, and having mastered in less than
two years the technical difficulties, he thenceforward threw himself entirely
on Nature as his mistress and his guide”®” Gigante’s studio was “far from the
bustle and animosities of the Academy and the town”—and indeed he sought
out nature, especially where it was secluded and calm, ditching traditional
subjects and searching the hills for unusual views.* He drew sketches en plein
air and later completed them with ink or watercolors; sometimes he exper-
imented with mixed techniques, such as watercolor and tempera or white
lead. He accompanied his drawings with plenty of notes about the weather,
the light, the tones of the colors, and his own feelings. The sketch was only
a component of a complex operation of appropriation and representation of
natural reality.¥

Gigante was well aware of the cultural and pictorial tradition that had
flourished around the myth of Campania Felix and consciously re-elaborated
its tropes. His transformation of the veduta is well illustrated by his early
watercolors. The drawing, taken from reality, was accurate, topographical.
Then, in the atelier, it was transfigured based on the notes that had accompa-
nied its execution: the lines of the original drawing were neglected and col-
ors distributed in macchie.”® The result was an organic composition in which
each constituent was treated according to its specific representative function.
So, for example, in Marina di Mulo, Marina grande di Capri, and Veduta di
Ischia, Gigante used topographical precision to represent the ancient urban
structures of villages and their architectonical peculiarities in ink, whereas
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F1G U RE 3. Giacinto Gigante, Via dei Sepolcri a Pompei, first half of the nineteenth century. Watercolor, 21 x
31.7 cm. Naples, Museo Nazionale di San Martino, inv. 23105 (@ MondadoriPortfolio).

the surrounding landscape was sketched and macchiato in watercolor.”’ Simi-
larly, in his many views of archaeological sites such as Pompei or Pozzuoli, his
reproduction of the imperial remains is extremely accurate, apart from a gen-
eral increase in the size of the artifacts—a common expedient to emphasize
the unreachable greatness of the classical age.

Gigante’s watercolors are also interesting for what they do not represent.
Consider, for example, a couple of watercolors both titled Maddaloni.”* This
is a small town not far from Naples, whose name was immediately associated
with a famous aqueduct, one of the main achievements of eighteenth-century
Neapolitan engineering. Gigante ignored this emblem of the enlightened
Bourbon period and focused instead on the medieval structure of the town.
His views of Maddaloni are celebrations of the Lombard tower and the ar-
chitectural peculiarities of the old houses. Similarly, when drawing the river
Garigliano, Gigante renders the contorted vegetation on the shores but omits
the much-celebrated suspended iron bridge that Rivera’s engineers had com-
pleted in 1832.%

And yet, it would be misleading to simply contrast the engineering gaze
and the mechanical realism of modern topography to the posillipisti’s lyri-
cism and subjectivism. These two modes of representation-appropriation
were both modern phenomena, and were connected in interesting, unex-
pected ways, both conceptually and technically. A piece of technology favored
by Gigante and other posillipisti shows this connection nicely: the camera
lucida. Patented by William Wollaston in 1806, this instrument had quickly



124 CHAPTER FOUR

kg

FIGURE 4. Giacinto Gigante, Maddaloni, 1844. Ink, watercolor, and white lead, 54.5 x 21.5 cm. Naples,
Museo di Capodimonte, inv. 5214. © 2022. DeAgostini Picture Library/Scala, Firenze.

reached Naples. Ferdinando Visconti, director of the Topographical Office,
bought at least eighteen of them in 1818-1819, and local production began
shortly after. Gigante, who had already seen it used by artists in 1816, probably
became familiar with this instrument in 1820, when he was collaborating with
the Office. The Office employed a number of draftsmen who intervened at
various points of the mapmaking process; while topographers relied on plane
tables for their surveying work, the artists used a variety of techniques and in-
struments including the camera lucida. The plane table expressed the features
of the territory through geometry; the camera lucida, not to be confused with
the much older camera obscura, created only a fleeting illusion of objective
vision, leaving to the artist a crucial role in selecting and emphasizing what
was relevant: lines, details, light effects, and the relation between outline and
masses of color. In the words of a British artist of the period, the camera lu-
cida was “consistent with the most perfect freedom of execution in the hands
of those who possess taste or capacity to represent nature with spirit.”**

In Gigante’s hands, this versatile technology became a key element in a
complex process of representation-appropriation of the landscape. Land-
scape was something experienced by the artist, filtered through their sensibil-
ity, and therefore natural and authentic. The mechanical-mathematical and
the experiential were two modes of representation of landscape that emerged
simultaneously in Naples and, to a significant extent, within the same techni-
cal cultures and institutional spaces. The ways of seeing that they embod-
ied were in tension but also synergistic: there could be no posillipista vibrant
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sensibility without the standardized and mathematically accurate representa-
tions that draftsmen like Gigante had contributed to construct.

Gigante was less interested than other posillipisti in costume scenes. Still,
his landscapes are populated by figures that are taken from the posillipista
repertoire. Proud peasants contemplating Roman ruins or the spectacle of the
natural scenery; villagers resting in the shadow of medieval buildings; col-
orful groups of women in traditional dresses.”® The inhabitants of Gigante’s
watercolors invariably transmit a sense of tranquility. Their attitude toward
the landscape is respectful, and their presence seems natural and ancient, like
that of the imperial ruins emerging from the sultry vegetation. These water-
colors do not simply portray Campania Felix; they are also a celebration of
the people who had been living on this fruitful land since remote ages.

The myth of Campania Felix pervaded Neapolitan restoration culture well
beyond painting. As we have seen, much contemporary literature and phi-
losophy contrasted peasant wisdom and virtue with the social disorder and
moral corruption of urban life. Peasants were often portrayed as custodians of
tradition and religion. The moral superiority of the inhabitants of the coun-
tryside over urban dwellers was demonstrated, according to their apologists,
by the scarce success of the atheistic and revolutionary doctrines outside the
main cities, and by the fact that they had constituted the backbone of the
1799 Santafede army. On this ground, the defenders of altar and throne con-
structed the persona of the innocent peasant who lived in a condition of true
happiness, unaffected by the moral corruption brought about by eighteenth-
century philosophy and by disruptive industrialization.*

Visual and literary representations of Campania Felix contrasted starkly
with the real conditions of peasant life in the first decades of the nineteenth
century, a period characterized by the consolidation of agrarian elites who
had profited from the redistribution of ecclesiastic and feudal lands. These
landlords brought no radical change to land administration: most of them
were absentee landlords who rented their land to farmers who in turn em-
ployed day laborers. In the 1820s and 1830s, the situation of these workers
was remarkably precarious. The enclosure process and the 1806 abolition of
feudalism had deprived the great mass of peasants of their traditional rights
and pushed them out of rented allotments. To complicate things further,
prices fell following the dismantling of the French empire, generating a long-
lasting agrarian crisis that hit hard both day laborers and small landown-
ers.” John Davis notes that the political innovations of Bourbon reformism
and the French decade “had left southern Italy caught uneasily between an
older agrarian order that had been seriously destabilized and newer forms
of bureaucratic power that were in large part still to be created” As a result,
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the rural world of the Restoration age was characterized by social and physi-
cal degradation. The landscape was scarred by massive deforestation and hy-
drogeological disasters. Such degradation only accelerated under anti-feudal
laws. As historian of landscape Emilio Sereni remarked, “it cannot be argued
that, overall, such a process of degradation . . . was accompanied by a vis-
ible process of reorganization in new and superior forms.” The landscape,
dominated by the fallow system, became, according to Sereni, “shapeless”
(informe).*®

Yet Gigante and his fellow posillipisti, the champions of naturalistic rep-
resentation, saw Campania Felix. Whose way of seeing was that? Foreign de-
mand certainly played an important role in shaping the posillipista sensibil-
ity, but its influence should not be overestimated. The painters were strongly
committed to their own anti-academic program of renewal of Neapolitan
figurative art and were generously patronized by Neapolitan elites. Smargi-
assi, for example, met the taste of the Bonapartist aristocracy in Paris and the
Russian royal family but also “shared the patronage of the sovereign and the
royal family in no common degree”; he worked constantly for “the Count of
Aquila who has manifested the most convinced preference for his produc-
tions.” Similarly, Gigante had patrons in France and Russia, but also became
the king’s favorite landscapist and the royal children’s private art teacher. Raf-
faele Carelli, who was engaged by the Duke of Devonshire for a tour of Sicily
in 1834, enjoyed the patronage of the Count of Montesantangelo. Gonzalvo
Carelli, who had numerous English patrons, worked for the Duke of Ter-
ranova and for the Neapolitan royal family. By and large, the local aristocracy
and the royal family remained the main source of patronage for Neapolitan
painters through the first half of the nineteenth century. The success of the
Posillipo school therefore signals a profound transformation of the taste of
this social group.”

Gigante’s naturalistic landscapes are filled with historical memories, liter-
ary references, and cultural values. Raffaello Causa, a prominent historian of
this artistic movement, described well how Gigante’s paintings express an en-
tire way of life: the artist “looks, interprets, and reacts with an eye and a sensi-
bility shared by his clients”'® The results are images of Neapolitan landscape
as Campania Felix, codified in a series of tropes whose presence in the posil-
lipista production is at once imperceptible and constitutive. Imperceptible in
that the myth did not enter the representation in the way traditional conven-
tions of idealized landscape did. Its presence is subtler and therefore more ef-
fective. The pretension to faithfully represent the countryside through noth-
ing but the filter of artist’s sensibility was itself a mythical construction, which
allowed the naturalization of certain pictorial statements about natural and
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social reality. Gigante’s representations, as those of other posillipisti, tell us of
a rural society that is ancient, still, and unchanging as southern nature itself,
a society whose traditions, customs, and religion are rooted in the classical
period and in the early Middle Ages and follow respectfully the structures
and rhythms of nature. Far from showing any sign of physical or social deg-
radation, the posillipista landscape told of an eternally flourishing Neapolitan
countryside and of a rural society that was not in need of change. As in Ceva
Grimaldi’s literary descriptions, in a posillipista painting change could only
happen as a temporary aberration, as violence against nature.
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Algorithm or Intuition?

What does it mean to provide a solution for a mathematical problem? Is it a
matter of applying a universally valid algorithm, a procedure that could, in
principle, be mechanized? Or is it a matter of relying on some form of intel-
lectual intuition, which might vary greatly from individual to individual? And
would a reliance on intuition mean that problem-solving procedures cannot
be fully codified in a set of explicit instructions? In the Kingdom of Naples
this set of questions was so salient that in 1839 it originated a public challenge.
Vincenzo Flauti, an eminent professor at the local university, invited his col-
leagues to solve three geometrical problems. The problems were hardly new,
but the point of the challenge was clearly methodological: the prize would go
to the most elegant and direct solutions. Flauti was confident that the outcome
of the challenge would demonstrate once and for all the superiority of purely
geometrical methods, and the non-algorithmic nature of geometrical prob-
lem solving. He was convinced that mathematicians should continue to look
at the classical tradition to nourish their intellectual talent, rather than adopt
handy, ready-made algebraic techniques. The challenge did little to clarify the
question. Flauti claimed that the analytic solutions were not solutions at all
and disqualified them, proclaiming one of his students the winner. Memory
of the controversy vanished rapidly, its traces incorporated into a reassuring
narrative of mathematical advancement. It’s clear, however, that these math-
ematicians did not share basic criteria to assess whether a given solution to
a geometrical problem was elegant, intuitive, or economic—in fact, they did
not even agree on what “solving a geometrical problem” actually meant.!
This challenge was the last noteworthy episode of the fifty-year debate be-
tween the Neapolitan synthetic school and its analytic opponents. The syn-
thetic school defended the use of purely geometrical methods in mathematics,
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while the analytic school promoted the systematic use of algebra. The scope of
the controversy extended to geometry, calculus, and other branches of math-
ematics. Debates between supporters of geometrical and algebraic methods in
mathematics were far from uncommon in early modern Europe and were often
construed as an opposition between the techniques of the ancients and those
of the moderns. The respective merits of these methods were the subject of de-
bates in which aesthetic, practical, and philosophical criteria were used to sup-
port one method against the other, or some combination of the two. The debate
invested foundational issues as well: were the modern algebraic methods sim-
ply an abbreviated and more manageable form of the ancient ones, or were they
independent from geometrical truth? If they were independent, what was the
source of their reliability? Providing answers to these questions required taking
a position on broader epistemological matters such as the nature of knowledge
and human reason. This mathematical version of the querelle des anciens et de
modernes constituted the conceptual framework of much early modern math-
ematics, from the rediscovery of the classical tradition in the sixteenth century
and the emergence of algebra to the transformation of the discipline in the early
decades of the nineteenth century. Only against this background can we un-
derstand the historical development of the long-term processes that came to
define modern science, from the mathematization of natural philosophy to the
algebraization of geometry and calculus.?

The classical tradition of Greek geometry and the modern tradition of
analytic geometry that emerged with the works of Frangois Viéte and René
Descartes were powerful resources that could be set against each other or
integrated: neither choice was self-evident. In practice, many early modern
geometers found it useful to mix the methods. For instance, synthetic meth-
ods were used to teach elementary geometry because of their exemplary rigor
and clarity, whereas algebraic methods were used in research because of their
heuristic power. The Neapolitan controversy, however, was characterized by
an intransigence that did not allow for such flexibility. Its protagonists saw
the two methods as divided by a veritable epistemological and moral chasm:
only one deserved priority. From a structural and modern axiomatic point
of view, the question of the priority of one method over another makes little
sense. And yet, for half a century, Neapolitan mathematicians, engineers, and
politicians perceived this controversy as one of vital importance not just for
mathematics but also for the future of their country.

At the core of the controversy were the research and teaching of Nicola
Fergola, the most prominent Neapolitan mathematician of his generation.
Appointed a professor at the University of Naples in 1789, Fergola ruled
over Neapolitan mathematics for about thirty years: the golden age of the
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synthetic school. Under his guidance, a generation of students discovered the
geometrical works of the ancients and was trained to emulate their clarity,
elegance, and rigor. Fergola’s teaching ability was renowned, and his lectures
were packed with students from across the kingdom. Among them were fu-
ture men of science, politicians, administrators, and ecclesiastics. After Fer-
gola’s death in 1824, the synthetic school lost its unitary character, but part of
Fergola’s program continued to be pursued under the lead of Vincenzo Flauti.
By that time, Flauti had accumulated an impressive number of administrative
responsibilities within the university, the Royal Academy of Sciences, and the
Ministry of Public Education. Flauti’s control over scientific productions is
well illustrated by his virtual monopoly on mathematics textbooks: his own
edition of Euclid’s Elements went through no fewer than twenty-two editions
and granted its author fame and revenue.

The synthetic school’s hegemony over mathematical life in Naples was
challenged by a small but combative group advocating a purely analytic ap-
proach to mathematics exemplified in the works of Joseph-Louis Lagrange.
Among those who championed analytic mathematics in Naples were the pro-
tagonists of earlier chapters: Carlo Lauberg, Annibale Giordano, Ottavio Col-
ecchi, and the engineer-mathematicians of the School of Application. By the
time of the political unification of Italy in 1861, this once acrimonious contro-
versy had sunk into oblivion. The erasure had been so effective that historian
of mathematics Gino Loria declared his complete ignorance of it when he first
came across some of Fergola’s books in the late nineteenth century.’ To him,
such a debate over methods could not but appear misguided, and even more
obscure were the accusations of moral corruption and anti-scientific attitude
that Neapolitan synthetics launched against those using analytic methods.*
The analytics’ scathing judgments on pure geometry and their attempts to
ban Euclid’s Elements from the schools of the kingdom were equally puzzling.

Analysis and Synthesis

We know already about the eighteenth-century meaning of analysis, and about
the many and diverse embodiments of the analytic reason. It's now time to
learn more about what these Neapolitans meant by “analysis” and “synthesis”
as specific mathematical methods. These terms have a long history and have
been used in a number of different ways in mathematics, philosophy, and other
fields of inquiry. They stem from ancient Greek as composed terms: “analysis”
can be translated as “loosening up,” “dissolution,” or “resolution,” the standard
Latin translation being resolutio. In Greek geometry “analysis” also meant “back
from solution” and referred to working back from an assumed solution to more
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fundamental statements, until something already established was reached; the
geometer would then reverse the process and move toward the solution of the
problem or the demonstration of the theorem. These two basic meanings of
analysis as “decomposition” and “regression” coexisted and were still relevant
in the eighteenth century. “Synthesis,” on the other hand, can be translated as
“to put together” or “to compose” (standard Latin translation: compositio) and
referred, among other things, to the process that followed the regression of geo-
metrical analysis and concluded with the actual establishment of new geometri-
cal knowledge. Together, analysis and synthesis have often been used to define
and contrast styles of mathematical and philosophical reasoning and to clarify
the nature of knowledge in general.®

Let’s take a closer look at the ways these methods work. Consider the fol-
lowing problem: trace the tangent ¢ to a given circle C, at the point P. One
could proceed by performing a geometrical construction, tracing the radius
OP, then tracing the line ¢ passing through P perpendicular to the radius OP
(fig. 5a). However, one could also solve it with an algebraic algorithm. First,
one must translate the terms of the problem into algebraic form by choosing
a system of coordinates: in this case the one at the circle’s center. With respect
to these coordinates the equation of the curve is

(1) x+y=r

and the point P will be individuated by the couple a,b (fig. 5b). Then one must
record the equations of the curves whose points of intersection are relevant
to the solution of the problem, in this case the equation of the circle and the
general equation of a straight line passing through the point P:

2) y-b=m(x-a)

FIGURE 5. One problem, two solutions. Drawing by Monica Maldarella, 2022.
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to calculate the gradient m of the tangent line t. The solutions of this system
are the points of intersection between the straight line t and the circle (which,
in the case of the tangent, do coincide). Solving the system, one obtains the
following equation of the tangent line:

3) ax+by=r?

The Neapolitan synthetics believed that the first procedure was the funda-
mental method for solving geometrical problems. They referred to it as the
synthetic method (metodo sintetico) or composition method (metodo di com-
posizione). The analytics, on the contrary, attributed epistemological priority
to the second procedure, the analytic method (metodo analitico) and to what
they called “two- or three-coordinate geometry.”

Although this example does not illustrate the sophisticated practices of
the two groups or the complex problems that attracted their attention, it
highlights an important difference between the two methods: their degree of
generality. The first problem-solving procedure relies on a specific feature of
the circle—namely the fact that the tangent to a circle at a point P is always
perpendicular to the radius OP. If one were to consider a different kind of
curve, a specific feature of the curve in question could be used to solve the
same kind of problem. For instance, to find the tangent at a certain point P in
the case of an ellipse, one should consider the following property: the tangent
in P is a bisector of the angle between the straight lines connecting the two
foci to P. On the contrary, the same analytic procedure is applicable to both
a circle and an ellipse. In this sense, the analytic method can be described as
easier and more general. Nevertheless, when using this method, knowledge
about specific properties of the relevant figures becomes not only unneces-
sary but also much more difficult to establish. So the fact that the tangent in
P is perpendicular to OP can be established only by recognizing the validity
of the equation

(4) bla(-a/b)=-1

where b/a is the gradient of the radius OP and -a/b is the gradient of the line
t. Thus, while the analytic method delivers the solution to the problem, it fails
to provide information that is immediately evident when using the synthetic
method. Also, the synthetic method requires that the geometer look con-
stantly at the diagram to see the relations between the relevant objects (in this
case, the tangent and the radius). Although geometers can achieve a certain
degree of generality in their considerations, they cannot detach them entirely
from concrete geometrical figures. With the analytic method, by contrast,
one achieves immediately a much higher degree of generality by translating
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the conditions of the problem into algebraic language. Variables and param-
eters are introduced precisely in order to make one’s considerations more
general, so that all the possible cases falling under the initial conditions of the
problem are considered.

Schematically, the basic steps of the synthetic method are the following:
the geometer assumes the tangent as already traced; sees that for every pos-
sible position of P, the tangent would be orthogonal to the radius in P; knows
already how to trace a radius in P; constructs the radius in P; then traces the
tangent ¢ in P. With the analytic method, the geometer considers which quan-
tities would give, if known, the solution to the problem; takes these quantities
as unknowns; expresses the conditions of the problem in algebraic equations;
introduces parameters to consider all the possible cases; enters the equations
in a system and solves it to find which values satisfy all the conditions; and
traces the tangent translating the numerical values back into geometrical
representation.

An important meaning of “synthetic” and “analytic,” and the one that oc-
curs most often in the Neapolitan controversy, refers to the use of geometrical
or algebraic reasoning in problem solving. Synthesis was virtually synony-
mous with purely geometrical procedures, and analysis with algebraic and in-
finitesimal procedures. Another important meaning of analysis was derived
by the twofold method of classical Greek geometry briefly described above
in terms of regression. It was, properly speaking, a “geometrical analysis,” a
procedure that does not rely on algebraic tools. In Greek geometry, solving
a problem requires constructing a figure that corresponds to a specified de-
scription. Basically, a problem is solved by reducing it to one that has been al-
ready solved. The twofold method includes the following process of analysis:
first, the desired figure is posited as if it had been already constructed; then
a series of properties is deduced from it until some element is reached that
is known to be constructible from previous results. Then the process of syn-
thesis begins, starting from the elements to which the original construction
has been reduced and, following approximately the reverse order of analysis,
leading through a series of deductions to the desired construction. One can
now recognize a simple case of this twofold process at work in the example of
the tangent to the circle. The geometer starts by assuming they have already
traced the tangent, sees that it would be orthogonal to the radius, something
they already know how to construct, then traces the radius and the tangent
as orthogonal to it. In other words, analysis moves from the unknown as if it
were known to its possible antecedents until arriving at premises one recog-
nizes as known; synthesis moves from the known to what one must construct
to solve the problem.¢
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Expressions such as “Greek geometry” and “the classical tradition” of
problem solving need to be qualified. The Neapolitan synthetics considered
themselves the legitimate heirs of an ancient geometric tradition—the “Greek
school,” as they called it. In their historical reconstruction of the evolution of
mathematics, they were the last link in a long chain connecting the Greeks to
Renaissance geometers to the moderns—especially Galileo, Viete, Descartes,
and Newton. Newton was to them the last great champion of the Greek tra-
dition that had entered a period of decline and corruption in the eighteenth
century. The idea that such a heterogeneous lot of mathematicians shared a
unitary conception of mathematics and a common problem-solving method
is hardly plausible. Historical scholarship has challenged the belief that even
Greek geometers shared a single, well-codified method.” In fact, the proce-
dures adopted by the Neapolitans were derived from a composite set of texts
that spanned at least six centuries and included works by Euclid, Archimedes,
Apollonius, and Pappus.® This corpus contained mostly synthetic textbooks,
such as Euclid’s Elements or Apollonius’s Conics—texts in which results are
presented systematically via geometrical synthesis and that became exem-
plary tokens of demonstrative rigor. However, these texts did not exhibit the
original reasoning of the geometers and the rationale for their choices, so so-
lutions and demonstrations contain seemingly arbitrary steps. Greek geom-
eters also wrote texts that illustrated their geometric analysis, such as Euclid’s
Data, but few survived. This dearth of extant texts contributed to the consoli-
dation of an image of the ancient tradition as one defined by compilations
of theorems ordered according to the rigorous deductive steps of the syn-
thetic method. Neoplatonic authors of later commentaries, such as Pappus
and Proclus, reinforced this image. They were interested in mathematics as
a purely abstract and rational science, hence their predilection for synthesis,
theorems, and formal proofs over the heuristic power of geometrical analysis
as a problem-solving tool. According to them, mathematics deals with the
world of eternal and immutable essences, and the statement of a theorem is
the description of an eternally true state of ideal things. Problem solving, an
activity in which the geometer performs operations with and on geometrical
entities, modifying them and bringing new entities into existence, was thus
inferior.

These considerations can help us understand the scarcity of texts of geo-
metrical analysis and the emphasis on the theorematic rather than problem-
atic form of geometrical knowledge in the ancient corpus.’ It was this image
of the ancient tradition as one primarily interested in demonstrative rigor and
logical deduction that seventeenth-century geometers found unsatisfactory.'
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The use of algebraic and infinitesimal methods to solve geometrical problems
was in part a response to the limited heuristic power of the traditional tech-
niques: a replacement of the lost geometrical analysis of the ancients with the
new algebraic analysis of the moderns. But this approach was not the only
way to overcome what was perceived as a most serious impasse in the devel-
opment of mathematical knowledge. Some seventeenth-century geometers
tried, despite the sparsity of surviving records, to revive the original prac-
tice of geometric analysis, reconstructing its procedures in a long series of
“divinations” of the lost analytic texts. This practice declined sharply across
Europe in the eighteenth century, but it was revived one last time by the Nea-
politan synthetic school, in its puzzling and untimely fight against the math-
ematics of the moderns."

Synthetic, Cartesian, and Lagrangian Methods

What did synthetic and analytic solutions to geometrical problems look like?
Here is a fine synthetic solution from a textbook by Fergola: Let ABC be a
triangle of given kind and magnitude. Inscribe a square in it whose side lies on
the base BC.

I)

o) G

B i D H P
FIGURE 6. A synthetic solution, adapted from Fergola, Della invenzione geometrica, 198-99. Drawing
by Monica Maldarella, 2022.
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Geometrical analysis, step 1: supposition of the fact.

Suppose that the square EGHF is already inscribed in ABC, so that the
side FH lies on BC and the angles FEG and HGE lie in the sides AB and
AC. Or, alternately, suppose that O is that point of the triangle’s height
AD such that tracing through it EG is parallel to BC, and for E and G the
perpendiculars are EF and GH; then EF=GH=EG.

Geometrical analysis, step 2: consequences of the supposition.

If EG=EE then EG:AO=DO:AO. [1]
This implies, for the nature of the given triangle, that EG:AO=BC:AD. [2]
Therefore, BC:AD=DO:AO.

Geometrical analysis, step 3: reduction of the problem.

Given that DO:AO=BC:AD, and that BC and AD are of given magnitude,
the problem can be reduced to dividing AD according to a given ratio or
to finding two segments whose sum is given and whose ratio is also given.

Geometrical composition, step 1: construction.

Trace from B the perpendicular BP, equal in length to BC. Then trace PD
to find the point E on AB and EG, parallel to BC. For E and G, trace the
two perpendiculars EF and GH. EFGH is the square the problem asked for.

Geometrical composition, step 2: proof.

PB:EF=BD:DF, or EO

and BD:EO=BC:EG

then PB:EF=BC:EG

so EF=EG, and EGHF is a square, inscribed in ABC."

This solution illustrates nicely the three-step procedure of geometrical analy-
sis. First, suppose what is asked in the problem (“supposition of the fact”).
Then, develop the consequences of this supposition: look both at the conse-
quences of the conditions of the particular problem (hence, in the example,
the proportion [1]) and at the consequences of the nature of the figures in-
volved (hence the proportion [2]). Finally, find one consequence that is con-
structible, that reduces the problem to one previously solved. Solutions like
this one are, according to Fergola, simple, elegant, and economic.

As was customary in synthetic textbooks, Fergola enriches his pages with
plenty of historical considerations. Endorsing an interpretation that went
back to Diogenes Laertius, he attributed geometrical analysis to Plato him-
self. In fact, he judged it to be Plato’s greatest philosophical achievement,
one worthy of “an angelic mind” Fergola aimed to reconstruct this alleged
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Platonic heuristic, summing it up in a few informal “heuristic canons” that
codify the three-step procedure shown above. The geometrical analysis of a
problem is an “ontological principle of reduction,” and “a rich source of truths
and methods”" Fergola also referred to it as “the art of inventing” (from the
Latin invenire, to discover), which he asserted to be one of the most beautiful
intellectual virtues, as opposed to empirical or practical. This ability is innate
but must be nurtured through assiduous training and “infinite effort”'*

Carrying out the analysis of a problem, however, is only half of the
problem-solving process. After the reduction of the problem, which leads
to some previously known geometrical truths, it is necessary to perform its
“geometrical composition”"® The materials for the composition of the prob-
lem are already contained in the geometrical analysis by which the problem
has been solved. But the elegance of the composition depends entirely on the
way these materials are chosen and rearranged by the geometer—therefore,
on “skill and ingenuity.” The construction of the problem generally proceeds
in the reverse, starting with known geometrical truths and progressing to the
construction required by the statement of the problem. However, reversing
the analytic process is not always possible or desirable. The geometer may de-
cide to employ indirect forms of reasoning or to introduce some independent
geometrical truths—in the form of lemmas—in order to make the composi-
tion more direct and elegant. There may be no strict correspondence between
analysis and composition, and knowing the composition of a problem may
be insufficient for reconstructing its original analysis—hence the difficulty in
reconstructing the lost analytical works of the ancients. In the last example
Fergola preferred not to move backward from the reduced problem, as he had
found a simpler and quicker way to compose it. This example showed stu-
dents that a skilled geometer is only loosely bound by methodological prin-
ciples: the art of inventing is not algorithmic. Finally, a proof was required
to allow construction. In practice, the constructed solution is turned into a
theorem for which a proof is then provided: hence the awkward expression
“the proof of a problem?”

Fergola devoted a significant part of this textbook to modern algebraic
problem-solving methods, which were introduced as legitimate and use-
ful techniques. For Fergola there were two ways to use algebra in problem-
solving procedures. One—legitimate—was analytic (“Cartesian”) geometry,
where the use of algebraic algorithms is subsidiary and coexists with a be-
lief in the essentially geometrical nature of problem-solving procedures. In
principle, any such analytic passage can be replaced by the correspondent
geometrical reasoning. Moreover, to properly solve a problem, the geometer
must perform a final construction of the solution to translate the analytic
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solution back into geometrical form. The second way of using algebra he
called the Lagrangian or “very modern” (modernissimo) method, in which
problem solving is not introduced by any preliminary construction but by
a set of general formulas that can be thought of as expressing metric rela-
tions between kinds of geometrical figures. The geometer manipulates these
formulas to obtain the desired results and does not need to inspect figures.
Thus, not all analytic reasoning is necessarily translatable into corresponding
geometrical steps. Eventually, finding the possible solutions for the equation
means solving the problem itself. There is no need to perform a final geo-
metrical construction, and in any case it is taken for granted that equations
are always constructible. In this method, analysis is not a subsidiary tool but
an independent and fully legitimated way of reasoning that allows geometers
to discover new truths in a mechanical way.'¢

The structure of a solution in the Cartesian method and in the purely geo-
metrical method is the same: preliminary construction, analysis, construc-
tion of the solving equation, and proof. According to Fergola, synthesis and
Cartesian analysis are the “two wings” that make geometers advance in their
discoveries. Students needed to learn how to move back and forth between
algebra and geometry—which can be far from obvious."” Thus synthetics val-
ued and developed techniques that most of their foreign colleagues would
consider antiquated and pointless. Such was the case of the techniques for
constructing equations, a field of study whose popularity had greatly declined
during the eighteenth century, but one necessary to geometrically construct
problems solved through algebraic analysis.'® Outsiders must have found
Fergola’s emphasis on the necessity of “proving a problem which has been
analytically solved” quite peculiar. Basically, students were asked to go back-
ward from the roots of the solving equation to the initial conditions of the
problem. They would then replace algebraic expressions with equivalent geo-
metrical magnitudes, and equations with proportions, translating in synthe-
sis each analytic passage of the original solution. “A geometrical problem that
is solved analytically;” Fergola stated, “cannot be considered properly solved
if it is not constructible

By contrast, to see what a purely analytic solution looked like, we can ex-
amine a textbook by a leading Neapolitan analytic mathematician, Fortunato
Padula.?® Padula’s choice to include in his collection the kind of plane- and
solid-geometry problems favored by the synthetics was openly polemical: he
wanted to show how algebra could be effectively deployed in all kinds of geo-
metrical problem solving, even those considered best treated with synthesis.
To do so, however, Padula had to compromise the generality of his analysis.
The extreme generality of the Lagrangian method is missing: each solution
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begins with an inspection of the figure, and Padula even provides the final
composition of the problem. This hybrid textbook aimed at confuting the
synthetics’ claim that the use of indeterminate equations made constructing
a solving equation difficult, if not impossible. Padula provided constructions
for each and every problem. At the same time, he insisted that a problem can
indeed be considered solved without a final construction, let alone a final
proof. Padulas collection is characterized by a methodological uniformity
that was supposed to express the spirit of the analytic approach. Readers were
invited to appreciate its generality and effectiveness, which transcended the
particular nature of the problems. The difference from synthetic textbooks
was stark, as synthetics differentiated, classified, and solved problems using
a large number of different ad hoc strategies. By contrast, Padula adopted an
algorithmic approach: again and again, he used the same set of instructions
to put problems in equation form and solve them. But the solution to even
the simplest problem in Padula’s collection occupies a few printed pages—an
aspect of the analytic method that the synthetics took as a sure sign of its
inferiority.

In these solutions, Padula first assumed as unknowns the coordinates of
that geometrical object that, if known, would determine all the other quanti-
ties, thus solving the problem. Then he expressed these quantities as functions
of the unknowns and expressed the conditions of the problem in algebraic
language, forming an equation. “It is certain,” Padula remarked, “that with a
little practice in the application of this method, and with the comprehension
of its spirit, it will be possible to put any problem in the form of an equation,
as soon as we read its conditions. We cannot imagine how this could happen
using geometrical analysis.” Not only did the new method allow geometers
to immediately put every problem in equation form; it also guided them me-
chanically to the discovery of all solutions to the problem itself, by consider-
ing every possible case that fell under the initial conditions. In commenting
on a problem that had a large number of solutions, Padula declared that “the
true solution of a problem is its solving equation” One could then perform
particular constructions from the solutions of this equation through the rules
of algebra, “without referring any more to particular considerations about the
original figure” Padula also remarked that from the equation of the general
case, a much higher number of possible constructions can be derived than
through the synthetic study of the figure. It often happens that, thanks to
algebra, one recognizes a given problem as a particular case of another one,
“whereas to those who are only familiar with geometrical procedures [they]
would seem completely different” In other words, the mechanical procedures
of algebra bring out relations that the synthetic geometer simply cannot see.
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“From this point of view;” Padula continues, “one cannot but recognize the
superiority of the algebraic method over the method of the ancients*'

The algebraic method brought uniformity and generality to the practice
of problem solving: it turned it into a mechanism, an unremarkable algorith-
mic practice that did not posit any particular intellectual challenge. In their
respective self-representations, the synthetic mathematician was a gifted con-
templator of geometrical truths, an otherworldly genius.” The analytic math-
ematician, by contrast, was an efficient and well-trained engineer who was
able to solve all kinds of problems through the disciplined implementation of
appropriate algorithms.

An Epistemological Stroll

The problem-solving procedures sketched above were clearly informed by
different epistemological assumptions. Both the synthetic and analytic meth-
ods operated by reducing the original problem to a simpler task. In the syn-
thetic method, analysis reduced the construction sought in the original prob-
lem to a known construction. The reasoning remained bound to geometry: it
was about geometrical objects, their properties, and the ways in which they
could be manipulated and modified. In the analytic method too, analysis re-
duced the construction sought to a simpler task, but the nature of this task
was not geometrical. Instead, it involved solving a system of equations whose
solutions were, in algebraic terms, solutions to the original problem. The
connection between geometry and the problem-solving process was severed:
algebraic language was not an aid to geometrical reasoning but a legitimate
method in itself, which happened to be applied to the solution of a geometri-
cal problem.” Lagrange, and Padula after him, had unbounded confidence
in the generality of formulas and aimed to demonstrate the power of analysis
as a universal way of reasoning. The use of algebraic algorithms in geometry
was above all an expansion of the empire of analysis, the last in an impres-
sive series of achievements obtained through its application. Padula and the
Neapolitan analytics did not even conceive of themselves as geometers but
as engineer-mathematicians. What unified their diverse productions was the
faith in analysis as a universal language.

The mathematical culture of the synthetics gave priority to local condi-
tions, while the analytics’ mathematical culture prioritized general ones—
two kinds of knowledge that cannot be achieved contemporaneously. If one
decides to solve problems by means of the accurate inspection of particular
figures, it will be difficult to move toward the highest levels of generality. If
one decides to solve problems through the manipulation of general formulas,
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it will be difficult to acquire knowledge of the particular figures under con-
sideration. In the synthetic approach, the preliminary construction sets the
stage for the entire problem-solving process. Geometers reason on particu-
lar figures and perform particular constructions. They might be interested
in generalizing their reasoning to include other classes of figures and other
possible spatial configurations, but in the end, the solutions are all derived
from the original case, maybe with some extensions. Thus, one could not
only provide a solution for the original case, let’s say a triangle, but could also
generalize the result to a polygon. Neapolitan synthetics described the scope
of their method as limited to specific geometrical objects: different problems
required different constructions, with no underlying universal procedure.
Their method relied primarily on the intellectual intuition of the geometer,
who must be able to see the relations between relevant figures and choose the
most suitable among the many possible constructions. It was a method that
required ingenuity, skill, and experience. Synthetic pedagogy was designed
accordingly, allowing for long periods of training under the guidance of se-
nior mathematicians. Students were not supposed to internalize a set of rules
but to find their own way to contribute to a millenary tradition. The teacher
did not provide them with algorithms but with exemplary works upon which
to meditate. Solving problems and proving theorems was, for the synthetics,
a “sublime art”

The analytic method works in the opposite way. In its purest form, it starts
from the very general—the construction of sets of equations that can be seen
as expressing metric properties of entire classes of figures—and then derives
solutions to problems from these equations. In Padula’s textbook, this method
was applied to problems typically studied by synthetics, allowing for a much
higher level of generalization and a higher number of possible solutions. He
described this method as universal: ideally, every problem could be put into
an equation and solved through a sequence of identical steps. By solving this
equation the geometer obtains all possible numerical solutions for the origi-
nal problem. Problem solving consists in following an algorithm, an explicit
set of instructions, and in principle anyone, if properly trained, should be able
to solve problems effectively.

The practice of solving problems thus had different meanings in the two
schools. For the synthetics, problem solving was essential: it was the starting
point of each and every geometrical investigation, the necessary prelude to
the discovery of new geometrical truths. Mathematicians are primarily prob-
lem solvers, and their activity is nourished by a never-ending reflection on
the problems of classical antiquity. For the analytics, problem solving as con-
ceived by the synthetics was a secondary activity. Lagrange simply ignored it.



142 INTERMEZZO

Padula indulged in it for polemical reasons, declaring that he found it utterly
uninteresting. To him, the solutions of specific geometrical problems were
simply byproducts of analytic reasoning, the core of any trustworthy math-
ematical and engineering procedure.

We can also characterize the two methods in relation to abstraction. The
synthetics made local considerations about specific objects. They drew, in-
spected, compared, cut, and manipulated concrete geometrical figures. In
keeping with the Aristotelian-Thomistic tradition, they understood their ac-
tivity as dealing with “geometrical abstractions,” meaning they did not con-
sider a particular triangle but what was typical of every possible triangle.*
In this sense, geometry is an abstract science because it does not depend on
any particular instances and is centered on the scrutiny of typical figures.
Not surprisingly, synthetics described the activity of the geometer through a
family of metaphors that revolve around the faculty of vision. The geometers
must be able to see that a problem can be reduced to another one, that it has a
certain number of possible solutions, and that a solution can be constructed
in a certain way. The connections between geometrical ideas are “luminous,”
and their apprehension is accompanied by intellectual satisfaction.?®

At the same time, the synthetics criticized what they called the “abstract
reasoning” of the analytics, where “abstract” implies a lack of intuitive con-
tent. Their main argument against the reliability of analysis in problem solv-
ing depended precisely on its being abstract in this sense. How can we know,
the synthetics asked, that the analytics are actually saying something mean-
ingful with their formulas if those formulas cannot be directly related to any
geometrical state of affairs? When the synthetics tried to define the art of
geometrical discovery and demonstration, they referred to it as a form of in-
tellectual intuition—in fact, the highest achievement of the human intellect.
This definition is invariably contrasted to the mechanical procedures of the
analytics that, in keeping with the visual metaphor, are described as “blind”
Algebraic calculus was therefore a blind mechanism. Pedagogically, a math-
ematical education not based on synthesis could only produce a “deformity”:
the students would end up “acting as automata,” ignoring the meaning of the
formulas they manipulate. Mathematics without synthesis turns its practition-
ers into soulless, machine-like number crunchers.”

By rejecting the unrestricted use of algebraic algorithms, the synthetics
were defending a concrete, bound mathematics founded on the intuitive
knowledge of the properties of geometrical objects. Any attempt to introduce
nongeometrical methods into geometry or, conversely, to export geometri-
cal methods to other disciplines was problematic and potentially misleading.
The world of the synthetics was epistemologically stratified: what was true
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at one level was not necessarily true at another. By contrast, the analytics
inhabited an epistemologically homogeneous world where languages and
methods crossed disciplinary boundaries. Reliable mathematical procedures
were simply expressions of a more fundamental way of thinking and acting
that they called analysis, and every problem could be reduced to a matter of
calculation. They were not afraid to “bastardize” or “alter the purity” of ge-
ometry; to them, mathematics should be studied primarily in view of its ap-
plication to mechanics.”” And solving geometrical problems did not require
seeing anything: one simply followed the universal rules of algebra. Like the
synthetics, Padula compared the analytic method to the clinking workings of
a machine—but he did so enthusiastically: to him the machine was the best
emblem of rational thinking.®

Threads and Traces

It is instructive to consider the historiographical destiny of the Neapolitan
controversy. The story can be told briefly, as the controversy has attracted
little scholarly attention. In his 1924 reconstruction, mathematician-turned-
historian Federico Amodeo wrote off the controversy by assuming that
some mathematicians are synthetically minded, while others are analytically
minded.” In this perspective, history was not a relevant dimension, as the key
explanatory factor was to be found in a timeless notion of individual math-
ematical style.

More articulated was a previous work: Gino Loria’s 1892 study of Fergola
and his school. Loria was respectful of the technical ability of synthetic geom-
eters, yet puzzled by their apparent misunderstanding of the development of
modern mathematics. He concluded that Fergola’s overall project of reinstat-
ing synthetic geometry as the foundation of all mathematics was fascinating,
technically sophisticated, but desperately anachronistic. In spite of their qual-
ity and elegance, Fergola’s geometrical textbooks were forgotten because what
he was trying to do was equivalent to “resuscitating a corpse,” the corpse of
Cartesian geometry. In other words, Fergola’s mathematics was backward. He
looked at the past rather than the future and did not understand the math-
ematical revolution that was happening all around him. The eventual failure
of his program was therefore “ineluctable” As one might expect from a fin de
siécle scholar, Loria was fond of the epigenetic metaphor and applied it liber-
ally to the history of mathematics. He could thus claim that it was necessary
for Neapolitan science to pass through the “Cartesian stage,” which had not
been fully institutionalized in seventeenth-century Naples. Even so, Fergola’s
program contained the “deadly germ that would bring it to the grave,” and by
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the early 1840s, it was “a putrefying corpse” These are revealing lines, and
not just because of the morbid metaphors and decadent gusto.* Here Loria
authoritatively endorses what will become the standard interpretive line: the
backwardness of Fergola and the synthetic school, their mathematical prac-
tice as anachronistic. The synthetic school was thus normalized as a tem-
porary aberration on the path to modernity. After all, hadn't the synthetics
fashioned themselves as the staunch defenders of an ancient tradition against
the rise of the modern methods?

That Fergola’s program had political significance was a point first made
in 1908 in an insightful essay by mathematician Vito Volterra. Volterra con-
sciously superimposed the emergence of “Italian mathematics” through the
nineteenth century on the contemporary independence wars, the political
unification of the peninsula, and the appearance of Italy as a nation on the
stage of international politics. He referred to the striking number of profes-
sional mathematicians directly involved in the Risorgimento and in the early
political life of the new nation to construct a narrative of moral, political,
and scientific liberation. Revealingly, he began his story in the midst of po-
litical reaction at the opening of the nineteenth century, a period that was
perhaps “the saddest and most obscure” in Italian history. He argued that
during this period “internal conflicts were almost mirrored by scientific in-
transigence and intolerance,” thus making it clear that the Risorgimento was
as much about science as it was about politics. Volterra was sensitive to such
connections; as a politically engaged mathematician he experienced science
as essential to the democratic life of the new nation. In his narrative, the Ne-
apolitan synthetics, “men who were otherwise ingenious,” are described as
engaged in a mortal fight against “Lagrange’s great discoveries and all that
was modern and new in science” They aimed at “setting [science] back of a
number of centuries,” and their scientific intolerance exemplified scientific
life in the despotic states of pre-unitary Italy.** Fergola’s mathematics was a
politically inflected aberration that slowed down scientific progress, much
as the reactionary Bourbon regime had slowed down the process of national
unification and the creation of the liberal Italian state.

In a much later survey, Massimo Galluzzi offered a useful European con-
textualization of the synthetics’ productions. He related their attempt to re-
store the dignity of geometry to the revival of synthetic geometry across
Europe after 1800. The fascination with Greek-like aesthetic canons for geo-
metrical proofs was not peculiar to those working under Vesuvius. On the
contrary, this age was one in which pure geometry flourished after a long
period of decline. As noted by Michel Chasles, some Neapolitan productions
had achieved that Greek-like style for which many were striving across the
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continent. Then, contradicting himself somewhat, Galluzzi offered another
version of the backwardness argument: the Neapolitan synthetics’ predilec-
tion for geometrical methods should be understood in terms of available
cultural resources. They operated in a largely “anti-scientific” context and
had only limited contact with mainstream European mathematics. Reading
the classics was “the only scientific education that [Fergola] received,” so he
trained an entire generation to obstinately defend Greek geometry against
mathematics’ most recent developments.”

The analytics, by contrast, are presented as a group of younger and more
internationally connected mathematicians who benefited from being trained
in French-like engineering schools rather than at the local university. This
reading was partially contradicted by the findings of Giovanni Ferraro and
Franco Palladino, who pointed at manuscript evidence of Fergola’s interest
for and competence in the techniques of late-eighteenth-century analysis.
The intransigence of the synthetics, and therefore what the two authors per-
ceive as the involution of Neapolitan mathematical life, should not be attrib-
uted to Fergola himself but to his pupils—Flauti above all—who had betrayed
their teacher’s original, much broader research program.** Well aware of the
way synthetic texts continuously blend politics with science, Ferraro and Pal-
ladino understand them as a distortion of scientific practice in the service of
extrascientific goals. The marginalization of the analytics under the synthet-
ics’ mathematical regime should therefore be read in straightforward political
terms: scientific arguments were a cover-up for political persecution.’

This brief historiographical overview offers insights and promising leads.
In particular, it invites us to reflect on backwardness as an explanatory cate-
gory in the history of science. Commentators agree that the synthetics’ math-
ematics was anachronistic and therefore in conflict with that of the more up-
to-date analytics. This backwardness depended on the age of the synthetic
mathematicians and, above all, on their alleged cultural isolation and limited
resources. This interpretive line, however, runs into problems quickly. First,
there was no significant age difference between the representatives of the two
groups. Second, Fergola was well aware of eighteenth-century technical de-
velopments in algebra and calculus. His unpublished papers reveal compre-
hensive knowledge of the works of Euler and Lagrange, among others. As we
shall see, he had even engaged in a project aimed at grounding contemporary
calculus on a more solid foundation.

Another reason to be wary of the backwardness interpretation is that there
was no lively synthetic tradition in Naples when Fergola entered the scene.
The city had been home to prominent geometers around 1700, but by the
time Fergola was a student, in the late 1760s, there was neither a distinctive
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mathematical tradition to be defended nor a particular interest in synthetic
geometry. In fact, the emergence and institutionalization of the synthetic
school took place amid the growing popularity of French analytic methods.
These considerations suggest that Fergola’s synthetic program is best under-
stood not as a defense of the mathematical status quo but as a new program,
indeed a reaction against a perceived degeneration of mathematical practice.
Synthetics were obsessed with lineages and understood themselves to be the
last custodians of a millenary geometrical tradition that went back all the way
to the Greeks. This tradition, they argued, had arrived in southern Italy with
Greek settlers and had never abandoned the former Magna Graecia.*® To the
synthetics, their untimeliness was something to exhibit proudly.

Rather than take either the synthetics or their critics’ claims at face value, I
interpret their narrative of backwardness as a key component of a new image
of mathematics that was in important ways closer to our modern mathemat-
ics than the analytics’ boundless trust in the power of analysis. The notion of
backwardness should not be taken for granted. Adhering to a past tradition
is never just a matter of passive inertia; it requires resources and choices. Un-
derstanding why someone chooses to follow a tradition should be as interest-
ing for historians as why someone decides to break with it—even more so if
that tradition is largely imaginary.

But if Fergola’s Greek-like geometry wasn’t the residue of an established
local tradition, how should we understand its emergence and, above all,
its credibility? To provide a more satisfactory interpretation, we must em-
bolden our historical imagination and raise our gaze from the techniques
themselves. The meaning of a formal procedure and the understanding of its
technical destiny involve more than mathematical symbols. Symbols them-
selves mean nothing if they are not interpreted, and interpretation is nec-
essarily situated and historical. Competing mathematical cultures gave the
Neapolitan problem-solving controversy its form and meaning by opening
up certain technical possibilities and giving credibility to certain technical so-
lutions while making others unviable. In other words, the techniques briefly
discussed in this chapter would not have taken that precise form apart from
concerns and beliefs that were not—strictly speaking—technical. How to best
construct and perform a formal proof is a question that cannot be dissociated
from assumptions about the nature of mathematics and rational thinking.
Each step of a proof, for example, must be supported by a shared understand-
ing of what counts as a logical deduction. These assumptions routinely re-
main unexpressed precisely because theyre shared and unproblematic. But
that was not the case in the Neapolitan controversy.
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The Geometry of Reaction

Fergola and his followers attributed to geometry a priority that was at once
historical and logical. They thought its lineage could be traced back to the
pre-Platonic geometers of ancient Greece and saw synthetic geometry as the
only legitimate foundation for all of mathematics. Fergola had come to be-
lieve that modern mathematics lacked sound epistemological foundations
and aimed to provide them. In his early manuscripts, he explored the pos-
sibility of infusing calculus with “Euclidean rigor;” which meant grounding it
in rigorous and purely logical concepts and forms of reasoning. Unconvinced
by his own results, Fergola then formulated a research program that took
synthetic geometry—which he considered “intuitive”—as the ultimate foun-
dation of all mathematics, including calculus.

This program was further articulated by his students. Flauti, who emerged
as the leader of the synthetic school as Fergola’s health declined during the
1810s, exacerbated his school’s polemics against the analytics. His works are
emblematic of the later phase of the synthetic school, when emphasis shifted
from original research to textbook production, systematization, and institu-
tionalization. Flauti’s reorientation took place in a context in which synthetic
mathematicians were mobilized to shape key educational reforms. Some of
them still carried out original research, but mostly in the history of math-
ematics, focusing on issues of lineages of concepts and methods. Although
Fergola’s works on pedagogy and the history of geometrical problem solv-
ing were reprinted, his epistemological considerations faded into the back-
ground. One Fergolian leitmotif remained undoubtedly prominent: the anxi-
ety of preserving the purity of mathematical knowledge against any attempt
to pollute it with extraneous considerations and principles.



148 CHAPTER FIVE

This mathematical culture’s essential objective was the restoration of an al-
leged original purity. It was about returning to a millenary tradition that had
been corrupted during the eighteenth century and the revolutionary storm,
and about recognizing the authority of that tradition. In practice, achieving
this objective meant expunging all that was not the immediate product of
intellectual intuition from the legitimate mathematical realm. Like their mae-
stro, though less subtly, Fergola’s students targeted the misuse of mathemati-
cal knowledge and its illegitimate applications in the world of human experi-
ence. Above all, they denied that mathematics could offer reliable guidance in
social, economic, and political matters.

The Geometrical Turn

Fergola began arguing for the need to rediscover the art of Greek geometry
during the 1780s. His Euclidean program concerned not only geometry but
the entire edifice of mathematics. While other philosophers were questioning
the legitimacy of using mathematics as a reliable cognitive tool in the natural
and moral sciences, Fergola aimed to oppose the analytic spirit within math-
ematics itself.

According to his biographers, Fergola lived an exemplary life.' The son of
a civil servant, Fergola was born in 1753 and studied at a Jesuit college, where
he excelled in Greek and Latin, as well as in extracurricular activities such
as fencing, music, and singing. Then this lively boy underwent what he later
called a religious conversion, which put an end to his “worthless days” and
“religious indifference” Religion and science became his exclusive interests.
Fergola, we are told, restored the study of mathematics in Naples after decades
of decline and neglect by bringing back the pure and elegant mathematical
style of the ancients. An “angelic, heavenly purity” characterized both Fer-
gola’s religious faith and his mathematical work. A bachelor who found the
company of women extremely unpleasant, Fergola chose his religious models
in the baroque devotion of the seventeenth and eighteenth centuries. He was
close to the sentimental religiosity of Alfonso Maria de’ Liguori (1696-1787), an
influential Neapolitan bishop, canonized in 1839, who championed new forms
of Marian enthusiasm—in open contrast to contemporary rationalist and anti-
baroque trends within Catholicism.

In mathematics, Fergola saw himself as the direct heir of the Greek ge-
ometers as well as the Christian mathematicians of the seventeenth century.
After the expulsion of Jesuits from the kingdom in 1767, Fergola continued to
study mathematics with Giuseppe Marzucco and Marcello Cecere at the Col-
legio del Salvatore. Here, according to his biographers, Fergola experienced
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firsthand the inadequacy of contemporary mathematical education. Only
Cecere’s lectures on Euclidean geometry touched him profoundly—as in a
religious illumination: “The light of geometrical truth hit the young man . . .
and he suddenly saw the art, the art through which the great Geometer [Eu-
clid] received his Elements, and thus he grasped the supreme principles of
geometrical invention.”

Biographers insist that Fergola was mostly self-taught, emphasizing his
genius and his radical break with Neapolitan mathematical life. The image of
Fergola as a solitary genius in a mathematical wasteland is hardly defensible,
though. Some of his teachers were competent in differential and integral cal-
culus and interested in its application to mechanics.* Also, in the 1770s he fre-
quented the salons of the Neapolitan aristocracy, and—as tutor to the son of
Giovanni Domenico Berio, Marquis of Salza—he had access to the magnifi-
cent family’s library, which was rich in modern scientific texts and contained
collections of the acts of the main European scientific academies. Here Fer-
gola became familiar with the works of Newton, the Bernoullis, Euler, Brook
Taylor, the de Martinos, and many other eighteenth-century mathemati-
cians. He also met the protagonists of the Neapolitan Enlightenment, among
whom were cosmopolitan figures like Ferdinando Galiani, who had long fre-
quented the Parisian salons. While privately studying mathematics, Fergola
was awarded a university degree in law, not an uncommon combination. His
studies included philosophy and metaphysics, and he was particularly fond
of the works of Ralph Cudworth, Christian Wolff, and Antonio Genovesi.’

Opverall, Fergola’s educational path and early publications are similar to
those of other Neapolitan mathematicians of his generation. The young Fer-
gola knew and appreciated men like Nicola Pacifico, and he entered the Royal
Academy of Sciences in 1779 thanks to the support of Vito Caravelli, as future
Jacobin Vincenzo de Filippis did in the same year. Around 1779, he took a
teaching position at the Collegio del Salvatore, a former Jesuit college, and
presented his first paper at the Royal Academy of Sciences. This paper—now
lost—provided the solution for two geometrical problems through the ap-
plication of integral calculus.® That year, Fergola edited a textbook of natu-
ral philosophy based on Genovesi’s lectures on experimental physics.” In it
Fergola praised the utility of the study of physics for agriculture, medicine,
and many other practical purposes and argued that physics should provide
the foundation for the morals.® Other papers from the early 1780s show that
Fergola was interested in using a mixture of geometry and calculus in optical
and architectural applications.’

There are, however, some distinctive traits in Fergola’s early productions.
His reading of Genovesi, for example: Fergola emphasizes the link between
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physics and theology and a teleological and providential vision of the physi-
cal universe. He endorses Genovesi’s phenomenal empiricism, the irreduc-
ibility of consciousness to mechanical motion and, against Locke, the im-
possibility of distinguishing consciousness from the (incognizable) spiritual
soul. Fergola’s account of the history of physics was reminiscent of the doc-
trine of the philosophia perennis, linking in one single scientific tradition the
Greeks, scholastic philosophy, seventeenth-century rationalism, and Chris-
tian Wolft." Indeed he situated himself in the tradition of post-Wolffian phi-
losophy, then entrenched at the University of Naples. The study of law, in
particular, was embedded in this rationalist metaphysics, which was a main
critical target of reformers like Filangieri and Pagano. They had learned a
very different lesson from Genovesi: the battle against metaphysics for a “civil
philosophy” whose ultimate goal was public happiness.'!

The first publication in which Fergola stated openly that he wanted to
revive ancient geometrical methods dates to 1786. He noted that it was despi-
cable that the purely geometrical methods of the ancients had been almost
completely neglected during the eighteenth century, so that “now they are
uncultivated and derelict” Fergola only approved of those uses of analysis
that could be reduced in principle to pure geometrical reasoning; he de-
scribed the recent transformation of continental mathematics as a dangerous
“diversion from geometry” Fergola showed how a series of problems “of site
and position” could be easily solved through a purely geometrical method of
reduction (of one problem into another equivalent problem) that he called
the “principle of conversion” His paper aimed for a high level of generality: it
argued that all problems of site and position can be grouped into three main
classes, then provided a specific problem-solving method for each. Synthetic
methods could return to the center of geometrical practice, Fergola argued,
once they were properly generalized."

Fergola’s interest shifted markedly from practical applications to the study
of families of geometrical problems that had a primarily historical interest
and were considered difficult to solve through pure analysis. In 1787, pre-
senting the solutions to another family of problems, Fergola described his
method as based on “a reflection on the nature of [each specific] geometrical
problem,” which yields truths that “would be hardly visible within the web of
an analytic calculus, no matter how well executed.”"* Fergola also informed
the Royal Academy that his student Annibale Giordano had found a simple
and elegant solution for a problem of plane geometry known as Cramer’s
problem. In his paper, Giordano used lemmas he had found in Pappus’s col-
lection of ancient problems, as well as Fergola’s principle of conversion. The
paper was published in the acts of the main Italian academy of sciences and
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became exemplary for those who wished to revive the geometrical analysis
of the ancients. It was later hailed by Michel Chasles and Lazare Carnot as a
model of pure—“Greek-like”—synthesis."*

In 1786 Fergola applied for a position of pensionary member at the Royal
Academy, presenting himself as the one who “first among the Neapolitan
mathematicians, applied the integral calculus, so sublime in its manipulation,
to the Science of Nature””” In a clear sign that Fergola did not enjoy the favor
of Royal Academy leaders or of their political referents, his application was
rejected.'® At that point, Fergola’s geometrical approach to mathematics was
perceived as old-fashioned and inadequate. When he presented a paper on
optics at the Royal Academy, for example, a member of the audience chal-
lenged him, arguing that such difficult questions were best addressed with
purely analytic methods.!” A biographer tells us that this critic “had been liv-
ing in Turin, London, and Paris” and was a personal friend of many French
philosophes. He could be no other than Domenico Caracciolo, the future
prime minister."® On his return from Paris in 1780, Caracciolo found that Na-
ples was on the wrong track in its scientific and mathematical development.
The following year, he invited Lagrange to move to Naples and lead the Royal
Academy, but to no avail. When he died in 1789, Caracciolo was planning a
radical reform of the university."’

Shortly after Caracciolos death—a few days after the storming of the
Bastille—the political climate began to change in Naples. Chairs were redis-
tributed at the Collegio del Salvatore, and Fergola was appointed to his first
mathematical position, chair of Analytic Mathematics and Mathematical
Physics; his salary increased from 36 to 240 ducati per annum. A new season
had begun for him and the synthetic school.® Giordano was nominated a
member of the Royal Academy and obtained a chair of mathematics at the
Military Academy. Carlo Lauberg, who was running for the same position,
was excluded from the final selection; Fergola had vetoed him. “When I sug-
gested to our Military Academy D[on] Annibale Giordano,” he wrote later, “I
let France and northern Italy know that a great geometer was teaching among
us. And I freed the Academy from D[on] C[arlo] L[auberg], a great villain, by
excluding him from the competition.”

Fergola’s first book, published anonymously in 1791 and adopted in col-
leges across the kingdom, contained his lectures on conic sections.”> The
book had a clear polemical intent, as he was convinced that contemporary
geometry textbooks were gravely inadequate. Mostly, they used too many
“external” (nongeometrical) devices, including “tortuous” pieces of algebraic
analysis and propositions from mechanics or optics.?* Felice Giannattasio,
one of Fergola’s students, prepared the drawings and a historical introduction.
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The presentation of the geometrical properties of the curves was modeled
on Apollonius, a paradigm of Fergola’s “Euclidean rigor” In a later book on
conic sections, Fergola showed the main properties of these curves through
Cartesian analysis, “so that the young, while learning these truths, get used to
reason correctly and elegantly with both methods”** If Apollonius was Fer-
gola’s model for pure geometrical methods, Descartes was his guide when it
came to the “proper analytic method,” a mixed method wherein geometrical
reasoning was partially replaced by algebraic calculations, produced via the
choice of a convenient system of coordinates and, crucially, transformable
back into geometrical terms through the use of specific techniques, such as
the construction of equations.

Fergola showed again his fondness for the Cartesian method in a 1818 col-
lection of his geometrical lectures.” The book also included the study of what
he called the “heuristic art the method for discovering new geometrical
truths. It was a text that had long circulated in manuscript among the syn-
thetics’ inner circle, as had most of Fergola’s writings.?® His main goal was to
reconstruct the lost heuristic method of the Greeks, the canons of their geo-
metrical analysis. The basic steps of this method were, according to Fergola,
the supposition of the fact; its consequences; the reduction of the problem
to another problem whose solution is known; and the geometrical compo-
sition, which includes construction and final proof. If the first three steps
are replaced by algebraic analysis, the fourth step must include a conversion
of algebraic expressions into geometrical magnitudes and of equations into
geometrical proportions. Fergola also presented new techniques that would
support geometrical analysis, such as the “principle of conversion” and the
“transfer principle,” essentially ways to reduce geometrical problems to a few
basic types that could be solved through the application of standard methods.
Finally, he articulated aesthetic canons—like the simplicity, clarity, and con-
cision of proofs—which he considered emblematic of “geometrical wisdom.”

That the leader of a combative school devoted to pure geometry should
take such an interest in Cartesian analysis might be puzzling. Even more so,
the fact that his published and—above all—unpublished lectures and trea-
tises reveal that Fergola was an attentive reader of late-eighteenth-century
calculus and analytical mechanics up to, at least, Lagrange’s 1788 landmark
mechanics. And not just a reader: in his manuscripts one finds attempts to
systematize research and teaching on topics like series, variation calculus
(1795-1798), differential and integral calculus (1788-1810), and algebra (1800-
1807).%” In reality this evidence is consistent with the essentially foundational
aims of Fergola’s synthetic program. When examined closely, his geometrical
turn was far from a mere return to the past. “The geometers who discovered
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infinitesimal analysis,” he wrote, “and those who continued their research,
did not attend to the clarification of its principles as they should have done
in order to make of it a truly fruitful science” Fergola aimed to provide cal-
culus with the same kind of rigor enjoyed by classical geometry, avoiding any
reference to induction, empirical truths, or practical applications, and thus
making it pure and well ordered.”

Manuscript evidence shows that Fergola tried two main strategies to achieve
such purification. On the one hand, he tried to give a “Euclidean form” to the
algebraic infinitesimal calculus of Euler and Lagrange. Fergola thought of it
as a “method” for the manipulation of symbolic expressions that stand for
discrete magnitudes. To give this symbolic calculus a Euclidean, logical form,
Fergola elaborated a set of axioms and definitions, and then tried to introduce
laws through which its theorems could be proved rigorously, thus transform-
ing it into an “ordered system.” In this way, Fergola was hoping to turn calcu-
lus from a set of useful and loosely related techniques into a unitary and well-
ordered branch of pure mathematics. As an alternative foundational strategy,
he also tried to ground the practice of calculus on geometrical intuition—
hence his interest in reviving Newton’s theory of fluxions and his struggle to
provide a geometrical definition of the infinitesimal. Nothing from this body
of work, however, was published.

The 1790s saw Fergola’s rapid rise in popularity and prestige. Already
charged with numerous positions and official duties and still running his own
private school, in 1792 Fergola declined the offer of yet another chair at the
Military Academy. In those “happy days” many students arrived from the
provinces to study with him. These were “brilliant years for the mathematical
sciences,” wrote a former pupil and biographer, noting that many of Fergola’s
students went on to successful academic, political, and military careers.”

Not everyone was on board, though. Annibale Giordano, Fergola’s favorite
student, soon abandoned his maestro’s way. In 1789 Giordano had entered the
Military Academy as a mathematics lecturer and there met Lauberg, a chem-
istry lecturer. The next year, as he collaborated with Fergola on a textbook of
mechanics, Giordano joined Lauberg’s private school as a teaching assistant.
Giordano was twenty-one and Lauberg twenty-seven when they began teach-
ing mathematics and chemistry together at Lauberg’s house in Vico dei Gi-
ganti. In 1792, they opened a private studio on Piazza Santa Caterina, and by
that time Giordano had apparently cut ties with Fergola and joined Lauberg’s
analytic program. On that occasion, a biographer wrote, Naples suffered “a
great misfortune, as young and highly gifted men did not trust and follow
with docility the voices of the wisest people” The loss of Giordano, however,
was “more than compensated” by the doctrine and behavior of many other
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pupils, for whom “the government had always the highest esteem.” These
students focused their attention on pure, Greek-like geometry, abandoning
other concerns of their maestro. Fergola’s quest for generality was also side-
lined in their research and teaching, as they concentrated their attention on
particular problems with significant historical pedigrees. In essence, a new
generation of synthetics left behind Fergola’s foundationalist program in cal-
culus and emphasized instead his geometrical radicalism: for them analysis
was nothing less than “a curse”

The 1799 revolution had important consequences for the institutionaliza-
tion of the synthetic school. “The noble school was gloriously advancing on
his path,” noted a biographer, “when the devastating storm that had formed
in Paris in 1789 finally reached Naples in 1799.” Fergola continued to lecture
at the College of the Salvatore until it was closed down and transformed into
a military hospital. “Not agreeing with the new political aspirations,” he then
retired to a country house on the hill of Capodimonte, a “solitary and sunny
place;” far from “the noise of the city”*! It’s a description that echoes that of
Giacinto Gigante’s favorite working place: distant from the city and politi-
cal upheaval. In November 1799, the restored Bourbon government reopened
the University of Naples, which had been sacked by the Santafede. Eighteen
professors were missing: seven had died for the republican cause, and eleven
were under arrest. New professors had been “opportunely chosen” by the king
himself. The chairs of feudal law and of economy and trade (which had been
Genovesis and the Jacobin Troiano Odazi’s) were given to members of the
government. The government’s aim, spelled out in a dispatch in the sum-
mer of 1799, was to promote “true and sound knowledge” and “extirpate the
dangerous doctrines that have caused so much ruin and destruction” Mon-
signor Agostino Gervasio (1730-1806), the new principal of the university,
considered the university “very much infected” and prepared a reform for the
entire public education system. It called for the abolition of many university
chairs and the closure of primary and secondary schools, forcing children to
enter religious schools instead. But the immediate priority was to find reliable
professors.*

In March 1800, Fergola was immersed in “profound speculations” when
he received a royal dispatch offering him the prestigious chair of sublime
mathematics. Fergola accepted it but rarely visited the city, as he preferred to
work in his quiet country house; a substitute, appointed by Monsignor Ger-
vasio, lectured in his place.*® Meanwhile, Giannattasio and Flauti had taken
over Fergolas private studio. They too were lavished with official appoint-
ments. In 1803, Giannattasio began teaching sublime mathematics in the Mil-
itary School, which had replaced the now suppressed Military Academy—an
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institution that had been too close to the revolutionary cause. Giuseppe San-
gro (1775-?), another student of Fergola, was also given a chair at the Mili-
tary School. Vincenzo Flauti, age twenty-one, became professor of synthetic
mathematics at the university; the royal dispatch he received read: “The King
wanted to set an example, rewarding in this young man both knowledge and
perfect morality”*

In this period, Fergola was reflecting on the metaphysical and theologi-
cal dimensions of his mathematical work. In 1804, he exchanged letters with
Francesco Colangelo, an erudite Oratorian priest who had asked him for
mathematical demonstrations of the existence of God to support the great
battle against atheism and social rebellion. In the same year, Fergola was in-
vited by Pope Pius VII to join the Academy of Catholic Religion, which had
been created in 1801 to fight the secularization of knowledge and society.*®
Meanwhile, Fergola’s fervent faith and ascetic lifestyle had become proverbial.
His biographers report numerous anecdotes that emphasize his moral and
religious virtues: he followed a strictly vegetarian diet; he walked, each Sat-
urday, to a distant sanctuary dedicated to the Holy Virgin; he could be seen
frequently among the most humble people, participating in popular proces-
sions and listening to charismatic predicators; he wore cilice and chains; he
practiced lifelong chastity; and he never entered the Royal Gallery of Art, as
he was repelled by the nudity of the statues.” Fergola’s public persona and
his epistemic and moral virtues would form an influential model for devout
Catholic scientists of the Restoration age. His was a model of purity: purity of
faith, body, desires, intellect, and science. Fergola rejected the impure math-
ematics of the moderns as he rejected their disastrous politics. At their roots
was one and the same moral corruption.

History Matters

Representative of the synthetic-school publications was a collection of papers
edited by Flauti and Giannattasio in 1811. It was intended for training and as
a model for future publications. The goal of mathematics, one reads in the
introduction, is “to guide the spirit in the sublime art of inventing, which
demonstrates the celestial origin of human reason” The Neapolitan synthet-
ics saw their practice as directly derived from that of the Pythagorean school,
which had been active in southern Italy during the fourth century BCE. Fer-
gola, in their view, had revived the heritage of this pre-Platonic tradition for
the glory of the Neapolitan nation.”

The collection opened with a generalized version of Giordano’s solu-
tion to Cramer’s problem. This paradigmatic solution had succeeded where
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“algebraic analysis was impotent”*® The editors contrasted its elegance to
Lagrange’s “complex” analytic solution for the same problem, arguing that
only the proper integration of the two methods could produce significant re-
sults. Furthermore, Giordano’s solution carried the stamp of “Greek genius,’
whereas other synthetic solutions were “heavier, and less elegant,” because
they required more lemmas and constructions. Lagrange’s solution contained
some “sublime analytic flights,” but produced equations extremely difficult
to construct: “this was a shortcoming of the [analytic] art, not of the great
man.”* The synthetics often associated purely algebraic analytic reasoning
to images of spectacular flights, groundless rapidity, and an unbound imagi-
nation, as opposed to the slower but trustworthy and elegant procedures of
geometrical reasoning.*

To strengthen these points, the 1811 collection also contained excerpts
from Fergola’s own manuscript on the heuristic art, including comparisons
of synthetic, purely analytic, and Cartesian solutions for one problem.* The
difficult and “uncertain” construction of the final equation is presented as
the crucial deficiency of the purely analytic method. When geometers leave
the path of geometrical reasoning, results can only be “monstrous.” In these
pages Fergola insisted on the purely intellectual nature of geometrical reason-
ing: “The operations prescribed in geometry have to be executed by the intel-
lect, not by the hand,” he wrote; geometrical instruments such as compass
and rule, too limited and empirical, must not be taken as criteria for reason-
ing. The “Euclidean spirit demands that reasoning on magnitudes be carried
out without interposing any manual operation.”*

The collection was also intended as a response to those who accused the
synthetics of ignoring modern analysis. Hence it included excerpts from
Fergola’s unpublished lectures on “sublime analysis.” These texts show how
Fergola aimed to “inform analysis with the spirit of synthesis,” thus provid-
ing it with unprecedented demonstrative rigor.*> One excerpt describes the
reduction of rational functions to simple fractions. “Among the various top-
ics contained in the summing methods of the modern geometers, no one is
more elegant and complete than the integration of rational functions,” Fer-
gola argued.* To accomplish the integration, the functions must be properly
resolved into “convenient” elements, “the most difficult part” of the process.
Fergola referred to Euler’s treatment of this topic, which he found unsatis-
factory: calculations should be more “rigorous;” “clear;” and “elegant” To this
purpose Fergola replaced Euler’s “speculative principles” with “intuitive” ones,
which are less general but clearer: perspicuity was to Fergola a more desirable
goal than generality.*
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Above all, the collection included exemplary solutions to many famous
geometrical problems. Fergola organized his research and teaching around
clusters of significant problems and theorems, typically derived from Greek
texts. Some ancient solutions had been lost and had to be “divined”; oth-
ers were replaced with more elegant ones. Reflecting on ancient geometrical
questions refined and directed the pupil’s intellectual intuition and helped to
organize original research, which Fergola understood as an endless articu-
lation of the classical tradition. Among the problems considered were the
“problem of the cylindroid,” which concerns the properties of the solid ob-
tained by the rotation of a hyperbola around its secondary axis, and which
had attracted the attention of ancient and modern geometers.*

*

Other problems reworked by Fergola and his students since the 1780s were
the so-called problems of contacts, which treated the relations between cer-
tain given straight lines and certain given circles. Fergola, following the tracks
of Viete and Newton, offered his own divination of the ancient solutions, re-
ducing each of them to a single lemma and then proving it; his students then
competed to offer the most elegant Greek-like version of such solutions.”” In
other cases, Fergola rescued ancient theorems from oblivion, as in the case
of Ptolemy’s theorem, which expresses a metric relation between four points
on the same circle. This theorem can be significant in trigonometry if one
holds a purely geometric conception of this branch of mathematics. In fact,
the gradual shift of trigonometry from the realm of pure geometry to that
of analytic geometry during the seventeenth and eighteenth centuries had
made this theorem less relevant. Fergola, by contrast, considered it “a good
source of geometrical principles” and deduced a number of corollaries from
it. Some of them, once “translated into algebraic signs,” revealed “new truths
relative to the circular functions,” which Fergola used in his work on elliptic
transcendent functions, where he deployed Cartesian geometrical methods
to calculate the differential of an arch of the ellipse.*®

Finally, the collection also included Fergola’s solution to the problems “of
the inclinations,” which he tackled with the method of the loci. It consisted of
1) reducing the solution of a problem to the determination of a single point;
2) eliminating one condition for this point to determine the locus of the infi-
nite number of positions it can consequently assume; and 3) determining one
intersection between two such loci. In this way, a number of different solid
and hypersolid problems could be reduced to that of determining the inter-
sections between certain circles and certain straight lines. Only synthesis,
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Fergola argued, could shed light on these problems; using analysis would pro-
duce “dreadful and impracticable results”® One of these problems, Fergola
observed, “is particularly famous among us.” In 1807 “a professor from north-
ern Italy” had visited Naples and criticized the school’s geometrical approach.
Giuseppe Scorza, one of Fergola’s students, challenged him to solve a simple
problem of the inclinations. Once the professor had completed his complex
analytic solution, Scorza proudly revealed his own solution, “executed with
few passages of synthesis, in our own way.” The visitor was the prominent
Piedmontese mathematician Giovanni Plana (1781-1864), who had studied
with Lagrange and was looking for employment in French-controlled Naples.
Similar episodes, in which French or Francophile visitors are stunned by the
Greek-like ability of Fergola’s students, abound in the apologetic reconstruc-
tions of the history of the synthetic school. *

Ancient Problems and Modern Careers

Fergola remained active until about 1818. By that time, most of his former
students had shifted their attention to the history of mathematics: above all,
they were interested in revising Jean-Etienne Montucla’s authoritative recon-
struction. They did so at two main levels: by challenging many of his attri-
butions, especially those regarding the achievements of Greek mathematics,
and—more fundamentally—by rejecting Montucla’s narrative of the his-
tory of mathematics as an essentially linear progress characterized by ever-
increasing understanding. In Montucla’s enlightened reconstruction, the
growth of mathematical knowledge mirrored the development of the human
mind: as in d’Alembert, the history of mathematics was a map of the triumphs
of lesprit humain. Against this view, the Neapolitan synthetics held up one of
fall and human weakness: to them, the history of modern mathematics was
characterized by the decline of a distant and pure knowledge. This knowl-
edge could, at best, be partially recovered; there was no linear progress to be
celebrated, just, at most, cyclical iterations in which exceptional geometers
like Fergola were able to reactivate, temporarily and imperfectly, the ancient
tradition.”

The most remarkable investigator of the history of ancient geometry was
Ferdinando de Luca (1783-1869) who, in 1832, read a memoir that claimed
the entirety of ancient geometry to “the Italian school” De Luca contested
Montucla’s attribution of a large number of geometrical discoveries to Plato
and argued instead that the invention of geometrical analysis and the study
of conic sections and geometrical loci should be attributed to various Py-
thagoreans, like Archytas, a native of the southern Italian city of Taranto. This
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interpretation was certainly original and closer to the present view. De Luca,
however, went on to argue that Pythagoras himself was a native of southern
Italy—an opinion he had found in Thomas Aquinas. Hence he labeled him an
“Italian-Greek geometer” and turned the Pythagoreans into the creators of a
mythical “Italian school of geometry” whose lineage continued uninterrupt-
edly until its last champion, Nicola Fergola.”

The belief in an “ancient Italian wisdom” that originated with Pythago-
rean philosophy was not as peculiar as it might seem. Versions of this myth
had emerged as part of the reconstruction of Italian cultural identity dur-
ing the Renaissance and continued to capture the imagination of erudite hu-
manists in the sixteenth and seventeenth centuries. The political events that
followed the French occupation of northern Italy in 1796 breathed new life
into this set of beliefs, which were mobilized to support a variety of politi-
cal programs—revolutionary, liberal, and reactionary. In the early nineteenth
century the reflection on an alleged Italian cultural primacy intensified as
part of the debate on the contested meaning of the Italian nation. In 1806
Vincenzo Cuoco wrote a historical novel about the transmission of philo-
sophical wisdom from the “Etruscans” who lived in the Italian peninsula to
Plato himself. This narrative supported, at once, the cultural primacy and
the ethnic unity of Italians. Other authors weaved similar reconstructions
emphasizing pre-Greek and pre-Roman elements but insisting mostly on the
cultural rather than the ethnical unity of the Italian nation. Building up to the
1848 revolutions and the Risorgimento, the patriotic and nationalist move-
ment appropriated some of these narratives, which played a key role in the
construction of a new Italian national identity.>

There were other versions of the ancient wisdom argument, though. In
Naples, some rejected the theories of Italic indigenous unity and emphasized
instead the connections with the “Pelasgians” and therefore the primacy and
distinctiveness of southern Italy. The ancient wisdom was, in this perspec-
tive, an Italian-Greek one, first developed in the territory of the Kingdom of
Naples.> This narrative too had clear political implications: it supported the
1816 unification of the crowns of Sicily and Naples, which had been resisted by
Sicilian elites, and confuted liberal and nationalist arguments about the eth-
nic and cultural unity of the peninsula. While not mentioning this broader
debate, it’s clear that de Luca’s history of geometry supported the theory of an
original Italian-Greek wisdom—pbhilosophical and mathematical—that was
rooted exclusively in the south of the peninsula and thus questioned the lib-
eral nation-building project.”

As might be expected, Euclid’s Elements was key to the synthetics’ his-
torical research and pedagogy. Flauti’s own critical edition of this book was
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dedicated to King Ferdinand, and had been adopted in schools across the
kingdom. It earned Flauti fame as well as fortune—the eleventh edition
was printed in Flauti’s “private printing office” The last edition, the twenty-
second, was published in 1857. Flauti claimed he felt compelled to prepare
his edition of the Elements because this text “had been largely abandoned by
the schools, even in Italy, in favor of much less geometrically-oriented text-
books” It was 1810, and French analytic textbooks of geometry were flood-
ing the peninsula. Flauti described the work of Greek, Arab, and European
glossers of Euclid; the Renaissance editions; and the British editions, up to
the much-appreciated 1756 edition by Robert Simpson, “great practitioner
and promoter of the geometry of the ancients” By contrast, Flauti disliked
recent French editions, as their authors had been unable to discriminate be-
tween authentic and spurious parts of the original. Flauti aimed at—in his
own words—“purifying” the Elements, according to the view that its weak-
nesses must be attributed not to Euclid, but rather to “some ancient editor,
misguided by the arrogant desire to innovate” Such was Flauti’s eagerness to
clean up Euclid’s blemishes that in the sixth edition he even supplied a proof
for the fifth postulate, which he later retracted.

Scorza was not fully satisfied by Flauti’s work and published his own edi-
tion of Euclid’s Elements in 1828, under the title Vindication of Euclid. He
aimed to relieve all the book’s well-known errors and deficiencies—which
he too believed should be attributed to later interpolations—and thereby to
return the book to its original integrity. Although some of his arguments have
been considered convincing by later historians, his attack against anyone—
ancient or modern—who disagreed with Euclid’s definitions and methods
reached extremes.”” As for the fifth postulate, Scorza could not believe that
the “very accurate Euclid” assumed this proposition as a postulate, given that
he had previously provided a proof for a very similar proposition (proposi-
tion 28); Euclid must have considered it a lemma whose proof had not sur-
vived. Scorza thus presented two possible proofs, which in fact shift rather
than solve the problem.™

Scorza’s Euclid was also a pedagogical intervention. Euclid’s “admirable
order” (the “natural” progression from simple to complex: point, line, sur-
face, solid) is taken as paradigmatic and opposed to modern geometrical
textbooks that move from the general to the particular. Scorza argued that
such inversion derives from a confusion of mathematics with the natural sci-
ences: “[Finding the correct order] is not a question of discovering defini-
tions by analyzing natural bodies,” but rather one of “arrang[ing] truths in
the most natural way” To say that a geometric solid is more easily conceiv-
able than points or lines is to mistake mathematics with empirical reality: a
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geometric solid is not a physical body, and our senses are irrelevant in the
study of its properties; otherwise, mathematics would “lose all value” Like
all synthetics, Scorza defended the purely intellectual nature of mathemati-
cal knowledge, which explains why “its principles are stable, and its proofs
are certain and evident” Geometrical axioms, for example, are self-evident
propositions whose truth is immediately apprehended “with the light of the
intellect” Hence, all “mechanical” considerations, which are independent from
“the evidence of reason,” should be banned.”

A bright provincial student, Scorza had arrived in Naples to study medi-
cine; he obtained his degree, but he never exercised the profession. Instead,
he studied mathematics with Fergola and soon began teaching for him.®® He
had been trained in higher geometry, algebraic analysis, and general mechan-
ics, but his favorite topic was the divination of the lost methods of geometri-
cal analysis. His most relevant work, Divination of the Geometrical Analysis
of the Ancients (1823), included many reconstructions of the lost solutions
to classical problems. Significantly, Scorza also included a problem relative
to triangular pyramids, a response to Lagrange’s famous paper of 1773.°' Ap-
parently he was the one student who responded best to Fergola’s religious
guidance: “in the middle of so many vicissitudes [the French occupation], he
always conducted a most exemplary life, dividing up his day equally between
Christian practices, teaching, and research” Scorza was a “man of God, and
of Mathematics®

Providing synthetic solutions to problems treated by Lagrange in his
1773 paper was clearly a meaningful task within the synthetic school. After
Flauti and Scorza, Francesco Bruno (1790-1862), professor at the Royal Na-
val Academy, offered a new synthetic solution for one of those problems in
1825.9 But Bruno’s masterpiece, according to his admirers, were his solutions
to a group of plane-geometry problems: they were considered particularly
elegant because he used “loci whose description and determination is the
simplest possible one” and which could be directly extracted from the data,
so that no reference was made to geometrical truths external to the prob-
lem, thus preserving its true unpolluted nature—a local nature. In this sense
Bruno’s solution is “more natural” than other possible geometrical solutions.
Bruno then moves on to the composition of the problem: his construction is
so pertinent to the nature of the problem that it does not even require tracing
new figures: a masterful demonstration of the “exactitude and rigor of Greek
geometrizing” *

Also renowned within the school was Felice Giannattasio, Fergolas first
recorded student. He had arrived in Naples to become a priest, had stud-
ied philosophy and mathematics, and in 1778 was already collaborating with



162 CHAPTER FIVE

Fergola, proving himself instrumental to the publication of his maestro’s lec-
tures on conic sections (1791) and mechanics (1792-1793). The two would have
published more, Flauti argues, “if the political circumstances of those times”
had not “perturbed our happiness, and all kinds of improvement that were
taking place”® Giannattasio did not publish much, but he was considered a
formidable teacher: he became professor of sublime mathematics at the Mili-
tary Academy in 1802 and member of the Royal Academy of Sciences in 1811.
Shortly afterward, he succeeded Fergola as the chair of sublime synthesis at
the university. He was “a most respectable and exemplary ecclesiastic” who
“always avoided politics and parties” Giannattasios frugality was legendary;
although he was a well-off art collector, his austere table was graced more
often than not by boiled cabbage. Like Fergola, he was a vegetarian, and fol-
lowed dietary restrictions clearly inspired by both Christian ascetics and Py-
thagorean doctrines.®®

It was Flauti, however, who took over leadership of the synthetic school
as Fergola’s health declined in the 1810s. During his sixty-year career, Flauti
cumulated innumerable assignments, positions, and honors, and, during the
Restoration, he had a remarkable degree of control over academic life and
public education. Only the collapse of the Neapolitan state in 1861, and the
annexation of its territory to the newly created Kingdom of Italy, forced him
out of scientific life. Flauti’s career had been precocious and fast: he began
teaching in Fergola’s private school around 1798; in 1801 he was already di-
recting the school with Giannattasio. In 1803 he held the university chair of
synthetic mathematics, then in 1806 moved to algebra and descriptive ge-
ometry, and in 1812 replaced Fergola as professor of sublime analysis. In 1818
he was nominated “first professor of mathematics” at the Royal College of
Naples, where he taught conic sections, sublime calculus, and mechanics,
while acting routinely as external examiner for colleges and academies across
the kingdom. In 1822 he became the director of the University Library. In 1829
he was nominated to the Committee of Public Education, presided over by
Francesco Colangelo, and was knighted by the king. A member of the Royal
Academy of Sciences since 1808 and its secretary from 1817 to 1860, Flauti
gradually came to personify this institution.”

Unlike Fergola, Flauti showed little interest in foundational issues. He
translated and annotated Etienne Bézout’s textbook of differential calculus,
which he used in his private teaching, and later wrote a textbook of algebra,*®
but his vast production was made up mostly of geometry textbooks. Some
of them included parts of Euclid’s Elements and teaching materials by Fer-
gola and other synthetics—one such multivolume course of geometry was
reprinted at least twenty times.® His contributions to the pioneering field of
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descriptive geometry demonstrate well how Flauti conceived the future of
mathematics as an emanation of its mythical past, and mathematical innova-
tion as the endless articulation of an original wisdom.

Descriptive geometry is a branch of geometry in which geometrical prob-
lems in three dimensions are represented and solved in the plane. The graphical
methods in question have a long history and respond to practical problems in
the construction of buildings and artifacts. They were systemized and gener-
alized by Gaspar Monge (1746-1818), who published a first textbook in 1799.
The Neapolitan synthetics were very receptive to Monge’s textbook: Flauti was
teaching it already in 1801, and in 1807 he published the first Italian textbook of
this discipline.” Flauti infused Monge’s basic structure with Greek-like grace,
which meant providing more simple and elegant proofs for the theorems and
showing more clearly “the geometrical nexus that links all the truths presented
to the reader”” Flauti’s enthusiasm for this branch of mathematics derived from
the fact that he considered it an extension of pure geometry. The “uncertain
and difficult techniques” devised by artists and architects in the previous cen-
turies, he declared, were eventually given generality and certainty through
solid geometry. For Flauti descriptive geometry illustrated clearly how the
long-neglected synthetic methods were essential for the advancement of
mathematics. Descriptive geometry as reorganized by Monge was a new disci-
pline, but it could be “entirely subsumed under the geometry of the ancients”
Flauti acknowledged the affinity between modern analysis and descriptive ge-
ometry and the possibility of translating its problems into analytical terms;
nevertheless he was convinced that “the analysis of the ancients is more proper
than that of the moderns to solve these locus problems.””!

In 1815 Flauti published a second book of descriptive geometry: Plane
and Solid Locus Geometry. This book was more original—many said more
obscure—than its 1807 predecessor, diverging significantly from contempo-
rary Italian and French treatises on the subject. It presented some peculiar
innovations, both in form and content, that made it quite difficult to read for
those less familiar with Greek-like synthetic geometry. In fact, Flauti wrote
this book as he thought a Greek geometer would have written it.”? Flauti pre-
sented the methods of descriptive geometry, defined as the science that de-
termines figures in space, after having presented the “analogous” methods
used to determine figures on the plane. These methods were then applied to
a number of problems of solid geometry. The last five chapters provided a
compendium of Fergola’s Geometrical Invention, chiefly the methods of con-
version and transfer and their application to particular problems. Descriptive
geometry was thus conceptualized as a natural complement to ancient solid
geometry, providing practical methods by which to construct the solutions
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to its problems. Problems favored by the synthetics (e.g., Wallis’s cylindroid;
triangular pyramids) figured prominently. Nineteenth-century historians of
geometry praised, in particular, his construction of the solution for the prob-
lem of Archytas. More generally, they noticed how Flauti’s book, rich as it
was in geometrical applications of descriptive geometry, offered an interest-
ing alternative to the more familiar problems in applied mathematics that
filled standard textbooks.” The overall form of Flautis book is also Greek-
like, from the terminology (he referred to ruled surfaces as superfici plectoidi,
rather than the customary superfici rigate) to the form of the problems them-
selves. Commonly, a problem was stated in the form of a proposition asking
for the construction of a figure satisfying certain conditions, but Flauti put
them in the form of Greek “data,” propositions wherein the position of one or
more entities described was undetermined. A datum was “proved” when one
showed that the determination was in fact implicit in the original proposi-
tion, of which it was a necessary consequence.

The case of descriptive geometry shows the re-elaboration of contempo-
rary mathematical practice carried out by the synthetics. Flauti had encoun-
tered the new discipline in French books; he understood it as a source of
techniques for constructing the solutions to geometrical problems and as a
rare opportunity for synthetic geometry to reclaim its long-lost priority in
contemporary mathematical research. The new French-Neapolitan govern-
ment had introduced descriptive geometry to the curricula of universities
and technical schools for architects and engineers. The space for collabora-
tion with Flauti was thus open. His 1807 book was the result of a political and
mathematical compromise: its language and structure are those of Monge
(and therefore easily legible to outsiders), but it also embodied the synthetic
school’s ambitious program. The 1807 book’s gesture toward the complete re-
duction of descriptive geometry to synthetic geometry is fully realized in the
1815 book. After the Bourbon restoration, a compromise with the practically
and analytically oriented French-inspired curriculum was no longer neces-
sary. At that point, Flauti felt free to treat the matter in a completely Greek-
like, synthetic way.

Almost fifty years later, at the moment of the national unification of Italy,
a career move in the opposite direction would mark the effective end of the
synthetic school. Nicola Trudi (1811-1884), the synthetic champion in the
challenge of 1839 and Flauti’s successor at the University of Naples, had be-
come the leading figure of the school’s third generation. In 1860-1861 he faced
an existential choice: the new regime was eager to co-opt scientific talent but
only those who embraced their new national mission could be considered.



THE GEOMETRY OF REACTION 165

Trudi became a professor of infinitesimal analysis at the University of Na-
ples and a member of the new Academy of Sciences. Eighty-year-old Flauti
was excluded from both. Their ways had finally parted. As effectively put by
Giovanni Ferraro: “Trudi became an Italian mathematician, Flauti chose to
die a Neapolitan” Again, looking at the mathematical dimension of this cru-
cial existential and political passage is revealing. A reading of Trudi’s 1862
book on matrices and determinants shows that he was by that time situat-
ing his research and teaching squarely within the Italian and European con-
text, avoiding any explicit reference to Fergola, even where the connection is
obvious. The applications of these functions to geometry are minimal. And
yet, Trudi’s quest for “rigid demonstrations,” perspicuous and rigorous at the
same time, and his mistrust of demonstrations that rely solely on the ma-
nipulation of concise “symbolic forms” show that, at a deeper level, Fergola’s
project of rigorization lived on.”

Synthetic Pedagogy

Pivotal to the Jacobin experience and to later modernizing efforts, the peda-
gogy of mathematics was by far the synthetics’ main concern. Flauti sum-
marized synthetic pedagogy in his Project for the Reform of Public Education
in the Kingdom of Naples (1820). Pedagogy, he argued, must be grounded on
concrete experience rather than on “vain speculations”—a reference to sen-
sationalist philosophy and the analytic method. Flauti was hostile to the very
idea of state-controlled public education, which, he claimed, “was unknown to
the world until fifty years ago” Only “the very modern men,” the philosophes
and their followers, could think of legislating the entirety of human knowl-
edge. When Flauti referred to “the recent progresses of the human spirit,” he
did so ironically: “Enlightenment and modern civilization produced many
educated people, but very few wise ones; the extension of knowledge is in-
deed inversely proportional to its profundity, and we will finally reach an
epoch where everyone will equally know nothing””® Flauti planned to restore
traditional curricula and methods of teaching, and he proudly recognized the
untimely nature of his resistance against “the ideas of the century.” Like the
authors of the political reaction, he was largely reinventing the tradition he
was defending, which he characterized as an idyllic pre-revolutionary world
evoked by the phrase “fifty years ago” Flauti’s broad definition of education
is the process through which the young become “honest and good citizens”
Because the primary goal of public education is moral, he held, it is meaning-
less to separate the transmission of scientific knowledge from that of religion
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and the morals—and indeed the greatest obstacle to the good functioning of
public education is “the moral corruption of our days””®

Flauti considered the current education system badly designed from the
beginning. Children ought to remain longer with their parents, at least un-
til the age of eight; family is indeed “the first origin of virtue,” he claimed,
and the original model for the attachment of a citizen to monarchy and di-
vinity. The parental example is the first and most natural form of education:
moral and religious truths are taught in vain if this example is inadequate.
The state can intervene to reduce moral corruption, and religious authorities
should use “every possible means” to supervise parental education. After the
age of eight, children could be taught in elementary schools. They should
learn reading and writing together with catechism and the precepts of the
most perfect morals. Teachers should be selected by the local authorities,
not by the government—a clear call to reverse the centralizing policies of the
French period.”

Secondary education, Flauti continued, was not necessary for the good of
the state, as “being ignorant does not cause moral corruption” Twelve-year-
old children, however, should be offered the chance to enter college (liceo)
for a general education. Religious schools should be protected by the state.
Eighteen-year-old students willing to continue their study could then enter
the university, a military academy, or a “special school” of law, medicine, or
engineering. Mathematics courses for civil engineers and military officers
should be centered on geometry and its practical applications. Again, Flauti
fought all attempts to centralize control and competences: local authorities,
for example, should be entitled to train their own civil engineers and land
surveyors, without sending them to a special school in Naples.”

The University of Naples topped the system of public education, and its
main mission, according to Flauti, should be training teachers for colleges
and special schools. At the top of the pyramid were, in Flauti’s project, three
theological chairs, then four chairs of law, seven of practical medicine, sur-
gery, and anatomy, two of pure mathematics (sublime analysis and sublime
synthesis), one of mechanics, one of experimental physics, and one each of
chemistry, botany, zoology, mineralogy, and astronomy: an order that re-
flected Flauti’s notion of the natural hierarchical structure of knowledge and
one that all professors should constantly emphasize in their teaching, mainly
through a historical framing of their discipline.”

Finally, Flauti suggested restructuring academic careers and scientific cur-
ricula. He loathed the bureaucratization of the academic profession, which
had turned professors into civil servants. One of his main concerns was that
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new faculty lacked the experience and ability he thought were typical of
the old system. Only those who were “excellent,” he claimed, could become
professors, and typically these were already distinguished teachers when they
were appointed, as in the case of Fergola. Currently, he continued, one need
only study a textbook to present oneself as a learned scholar. Most of the
young candidates who gathered each time an academic position opened,
Flauti lamented, had no teaching experience whatsoever.*

After the revolutionary events of 1820-1821, as he was growing influential,
Flauti further articulated this critique in a series of polemical memoirs delivered
at the Academy of Sciences. His main targets were the officers of the Corps of
Engineers, who knew “this science only through those few applications needed
in the trivial exercise of their profession” Flauti was convinced that their su-
perficiality was just a symptom of the long-term decline of the discipline. New-
ton, the modern hero of the synthetic school, had derived calculus from Greek
methods of approximation: he was still a member of the “Greek School” In the
eighteenth century, however, the discipline had been corrupted: it had been
made accessible to an unprecedented number of students who had learned
from it just a few useful techniques; for the first time in history, mathematics
was not the exclusive preserve of those who pursued it only “for passion.”

Changing pedagogy was key to halting the decline. Learning mathemat-
ics had been made easy and mechanical through new methods, and the new
and superficial practitioners did not realize that each branch of mathematics
had its own specific goals and methods. These days, Flauti lamented, “no one
remains within the boundaries of that part of knowledge that they cultivate”
As a consequence, mathematics seemed to have lost its “nature”: it had been
reduced to “a science of words.” A science of words can only produce discur-
sive knowledge, which is necessarily the result of reasoning, not intellectual
intuition. The confusion between these two different kinds of knowledge
made some believe they could solve problems “just because they can write a
few formulas on a piece of paper”’®

The Greeks, Flauti argued, used geometrical analysis to discover the “essence”
of geometrical truths and synthesis to prove such truths. Most importantly, they
never stopped at the analysis of the problem, a “monstrosity” that characterizes
modern textbooks of analytic geometry.** The fact that the pedagogy of math-
ematics had never been a controversial issue before the seventeenth century was
to Flauti a clear sign that ancient and Renaissance geometers belonged to one
and the same tradition. He also noted how the term “method,” which had previ-
ously meant a system of scientific principles that yielded mathematical discover-
ies, had come to signify the mere “manipulation and application of formulas”
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Modern textbooks, Flauti lamented, were invariably characterized by the “the
deepest abstraction” and by an “absence of light” In them, geometry had been
reduced “to a simple bunch of letters, symbols, and formulas” The new math-
ematical pedagogy had “destroyed the good tradition and replaced it with false
systems and bad textbooks”*

In response, Flauti argued for a return to Greek texts—Euclid, above all.
The core of mathematical education consisted in fostering the intuitive ap-
prehension of mathematical truths. Students must learn to see mathemati-
cal truths “at a glance,” survey chains of deductions without missing any in-
termediate passage, and acquire a taste for mathematical elegance. All these
ends could be achieved without new textbooks: “for twenty-two centuries the
geometrical part of mathematics has had only one perfect institution: Euclid’s
Elements”® Once accustomed to Euclid’s precision and logical rigor, students
should learn how the fundamental geometrical truths can be generalized and
applied through the study of conic sections. They could then be trained in
problem solving and move on to study Euclid’s Data, Archimedes’s and Pap-
pus’s passages on geometrical loci, and the works of the modern cultivators of
pure geometry, including Fergola’s Geometrical Invention. The teacher should
also introduce Cartesian analysis and show in which cases it could be use-
ful. Lagrangian analysis should also be taught, but the teacher should show
clearly that its use is limited.®

As for the other branches of mathematics, Flauti warned teachers not to
use textbooks where the theory of the calculus was presented without the nec-
essary rigor and sound proofs, while mechanics should not be taught as a set
of abstract formulas. Mechanics was not an abstract science, and its practice
did not consist in “calculations,” but rather in wisely using geometry to reveal
the true laws of the world. His polemical target was, once again, Lagrange,
whose mechanics Flauti asserted to be so abstract that “descending from its
sublime considerations down to the facts” was simply impossible. It was only
after the study of calculus and mechanics that students should take special
courses in applied mathematics to be trained for the professions—especially
engineering and architecture. In this way science would not be “damaged,”
having preserved the logical rigor of proofs, the intuitive elegance of solu-
tions, and the evident relations between mathematical propositions. One
could not modify or eliminate any component of the synthetic curriculum
without “breaking the entire chain [of truths], and destroying the method
itself” “Strange and meaningless research,” Flauti concluded, “is that which
aims to prepare special textbooks of mathematics, as if there was more than
one way to properly learn it, and as if the principles of a science could be
learned differently according to personal taste”
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Flauti saw boundaries falling apart, sciences and morals becoming cor-
rupted, and true knowledge disappearing—all at the hands of a crowd of ar-
rogant pseudo-philosophers and pseudo-mathematicians. To him the resto-
ration of ancient mathematics was not only desirable in itself; it was the first
step of a veritable scientific counterrevolution.®



6

A Scientific Counterrevolution

In Naples, between the 1790s and the 1830s, mathematics became a key po-
litical battleground. Synthetic practice and pedagogy were shaped by, and in
turn supported, a broader, reactionary cultural and political agenda. Not only
can the rhetorical apparatus of these mathematical texts be labeled reaction-
ary but so can their technical content—the way this mathematics works. The
aberration of revolutionary mathematics and its destructive effects called for
the urgent mobilization of true mathematicians, and for the elaboration of a
mathematics that was not distorted by political partisanship: a pure math-
ematics. Achieving this pure mathematics, however, was only the first step.
Restoring order in mathematics would make it possible to rebuild the entirety
of the modern sciences on sounder foundations. One thing was clear: there
would be no return to the natural order in politics without a return to natural
order in scientific knowledge first. The political counterrevolution required a
scientific counterrevolution.

This chapter traces the contours of this scientific counterrevolution as it
was imagined and experienced in Naples. It emphasizes how early-nineteenth-
century reactionary culture provided practical orientation to many math-
ematicians and natural philosophers, while emphasizing a set of moral and
spiritual values—embodied in new scholarly and scientific personae—and
defending specific material interests. Essentially, this culture opposed the
rationalistic view that social relationships were grounded in universal laws,
rooting them instead in the concrete experience of specific communities. Not
only one can trace a social genealogy of the political beliefs proper to this cul-
ture, but also a genealogy of its distinctive scientific concepts and practices.’

The scientific work of devout and legitimist mathematicians and natural
philosophers in Naples was permeated by the urgency to return the sciences
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to their alleged natural order. They shared, I argue, a reactionary worldview
that shaped their scientific concepts and methods, and their very definition
of reason. At the core of this reactionary science was the mathematical cul-
ture of the synthetic school. But reactionary priorities also informed scien-
tific research and teaching in the natural sciences and in medicine. I call this
widespread perspective “apologetic empiricism.” With this term, I do not
refer simply to the fact that certain scholars mobilized scientific knowledge
to support religious beliefs and values. Rather, I refer to a distinctive, more
specific phenomenon: the use of scientific knowledge to undermine a partic-
ular image of individual reason as active and autonomous and, conversely, to
reinforce an image of individual reason as essentially passive and dependent
on external sources of validation. Apologetic empiricism was therefore not
simply apologetic; it was—strictly speaking—reactionary.

Restoration Philosophy

The reactionary turn of the Neapolitan government after 1789 and its alliance
with the anti-French coalition were accompanied by a radical reorientation
of cultural and educational policies. After decades of anticurial battles, the
intransigent component of the Neapolitan Church was given full control over
education. Many private schools and academies were closed down during the
anti-Jacobin trials. By 1800, one historian of philosophy noted, “the old Nea-
politan cultural environment, that of Genovesi, Grimaldi, Filangieri, Pagano,
and Galanti, of the Lessons on Trade, and of the Science of Legislation, had
become completely unrecognizable”> The government saw religion as the
best antidote against political subversion and planned to place it at the core
of the education system. In 1797, Monsignor Agostino Gervasio, archbishop
of Capua and former professor of theology at the University of Vienna, be-
came the principal of the University of Naples. A learned and intransigent
ecclesiastic, Gervasio had long argued that religion should be the compass
of the sciences. After 1799, he was given the explicit directive “to eradicate
those pernicious maxims that have caused so many disorders and disasters.”
In 1804, the Jesuits were readmitted in Naples to take up important teaching
duties. Education, and the moral conduct of teachers and professors, were
also high on the political agenda during the restorations of 1815 and 1821. Tell-
ingly, in 1816 the university chair of ideology was suppressed and that of truth
of Christian religion was established.’?

Neapolitan philosophical life was transformed. Many new textbooks re-
vitalized the late scholastic tradition and the rationalistic systematizations it
had inspired. Christian Wolff was seen as an important resource, as he had
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shown how to integrate the results of the modern sciences into a structure
that was still essentially scholastic. Wolff never questioned the priority of
metaphysics over the rest of knowledge, an orientation that is reflected in
the traditional organization of his works, which typically move from logic
to metaphysics, ontology, cosmology, empirical psychology, rational psychol-
ogy, and natural theology, and from there to practical problems in moral phi-
losophy, natural law, ethics, and politics. The unity of the system was guar-
anteed by a few metaphysical principles that operated (circularly, one could
argue) across the divides of theology and politics, metaphysics and physics.
The works of Wolffians like Friedrich Baumaister and the Jesuits Paul Mako
and Sigismund Storchenau constituted the backbone of the new philosophi-
cal and scientific curricula in Naples.*

In his inaugural speech of 1804, Giuseppe Capocasale (1754-1828), a newly
appointed professor of logic and metaphysics, sketched the tenets of this Res-
toration philosophy. Like his maestro Fergola, Capocasale ate frugally and
dressed modestly; he was celibate and, at the age of forty-eight, he became a
priest. He was, to his admirers, an exemplar of purity (illibatezza). Capocasale
explained that no scientific investigation is possible without the support of
metaphysics; moving from the principle of noncontradiction, which holds for
any necessary and contingent truth, he provided an ontological demonstra-
tion that reality is structured according to the most harmonic and teleological
order. In fact, the sciences reveal the cosmic chain of being, the universal and
uninterrupted connection—indeed the order (Lat. ordo)—of all created enti-
ties. Such order takes us necessarily to an intelligent causal principle.®

The same basic argument can be found in innumerable philosophical
texts of the Restoration age.® The primacy of theology and metaphysics did
not imply a rejection of the empirical study of reality. Rather, this literature
abounds with eulogies of Galileo, Newton, Locke, Condillac, and Genovesi as
models for the study of nature; Capocasale himself authored textbooks of ge-
ometry and Newtonian physics. The all-encompassing philosophical systems
of the Restoration presented empirical research as harmonically integrated
with their broader metaphysical structure. Thus, for instance, one could in-
vestigate empirically the origin of ideas, but this investigation could not bear
upon the metaphysical question of the nature of the mind. In this way, much
of the ideological production that had characterized the reformist and French
periods could be appropriated and reinterpreted.”

Some doctrines, however, were considered decidedly erroneous. The ac-
tive nature of matter, for example: in Restoration philosophy, matter is invari-
ably inert and passive, and theories of life and organization emphasize their
transcendence rather than immanence.® Also, although human reason can
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grasp the formal ontological principles of reality, it was deemed unable to
penetrate the mysteries of nature. In metaphysics as elsewhere, the human in-
tellect should never cross its “proper limits.” As a result, the constitutive prin-
ciples of reality—essences, forces, causes, and substances—are simply beyond
human understanding. Humans may know only the phenomenal properties
of beings, not their real essences. Consequently, certain themes, such as the
relationship between body and soul, lay outside the field of legitimate em-
pirical investigation. This awareness did not rule out the possibility of formal
proofs of the existence of God or the immateriality of the soul, which abound
in these texts. Behind them is the assumption that, while human reason can-
not penetrate metaphysical and religious truths, it can ascertain them: human
reason can recognize fundamental truths and deduce other truths from them.
Restoration philosophy, in other words, sought to ground the claim that hu-
man reason has no autonomous cognitive capacities.’

Another feature of this Restoration philosophy is that it linked metaphys-
ics to the practical disciplines of ethics, law, economy, pedagogy, and politics.
Every possible practical question had a clear and necessary answer. From the
principle of noncontradiction it followed that in ethics, as in physics, con-
tradiction is evil—it “cripples” the spirit. Such principle is “the first line of
the natural code, which is necessarily true, certain, constant, immutable,
evident, and adequate; from it all duties and rights of men and citizens must
be deduced” Morals and politics are necessarily part of the system of laws
that rules the universe as an organic and ordered whole. In their treatises
of ethics and practical philosophy—at least since Capocasale’s Eternal Code
(1792-1793)—these philosophers derived a series of duties from the particular
position of man in the cosmos. The outcome is an ethics characterized by
deference to the existing moral and political order, as any deviation from this
necessary state of affairs would put man “in contradiction with himself” The
practical sphere of human life is thus deprived of autonomy and taken away
from the control of the individual. Ethics, law, pedagogy, politics, and eco-
nomics are mere articulations of a single fundamental body of metaphysically
founded norms, and each individual enters society burdened with natural
duties.'

Restoration philosophy was an endless, elaborate exercise in the self-
limitation of individual reason. The “real philosopher,” one reads, is “the man
who does not investigate inconsiderately with the senses what must be in-
vestigated with reason; does not discuss with reason what must be discussed
with testimony; he is able to ignore what is not given to know; he knows
how to limit his research, to doubt where doubt is reasonable, to accept the
known truth, to submit to infallible authority: he is the man who prefers to
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follow truth with the common people, rather than falsity with the so-called
philosophers”'! Commoners and tradition are portrayed as repositories of an
original and intact wisdom. Political events are complex and even mysteri-
ous; we ought, one author writes, to “leave our destinies in the hands of He
who controls the fate of men.”*? In the same spirit, Capocasale demonstrated
the reasonability of political intolerance, grounding it on a paternalistic and
authoritarian conception of power.”* Ultimately there cannot be social or-
der without religious dogma, as “religion is like a strict chain that anywhere
connects one man to the others, one citizen to the others, the subject to his

prince, and thus makes us respect the law.”**

Anti-Modern Science

The makers of these Restoration philosophies did not reject science tout
court but reacted to a recent perversion of science. The work of an influential
champion of reactionary Catholicism, the Oratorian priest Francesco Colan-
gelo (1769-1836), whose dual career as a bishop and as the Minister of Pub-
lic Education (1824-1831) marked profoundly the Restoration age in Naples,
shows this clearly.

Colangelo, who entered the Oratory in 1783, had studied philosophy and
theology and was regarded by many as a man of profound learning—others,
however, described him as a “detestable prelate,” someone who could have
done well as a “hangman or an assassin.” Colangelo’s early literary career illus-
trates well the transformation of eighteenth-century intransigent Catholicism
into forms of reactionary apologetics. His dark reputation was fostered by his
account of the Neapolitan Revolution, dedicated to the queen and published
while Jacobin prisoners were still being executed. In Colangelos diagnosis,
those “disorders and crimes” were the outcome of Rousseau’s “pernicious sys-
tem,” brought to Naples by the likes of Genovesi, Filangieri, and Pagano. They
were directly responsible for a revolution that “assaulted the altar, desecrated
the throne, upset nature, and massacred humanity.”*?

Colangelo was no ordinary ecclesiastic scholar: he had a penchant for
prohibited books, could work in several languages, and published extensively
on literature, philosophy, history, and the sciences.'® In The Irreligious Free-
dom of Thought, Enemy of Scientific Progress (1804), Colangelo reversed the
enlightened and Jacobin perspective that the autonomy of the sciences from
metaphysics was essential to their progress; rather, he thought, at the core of
all good science is the “science of God” Terms like “philosophy” and “wis-
dom,” he wrote, have always referred to the knowledge that moves from the
contemplation of nature to the contemplation of the creator, and thus to the
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understanding of one’s duties toward both God and society. This precept was
the core of Platonism and, more generally, of ancient wisdom. The science of
God has always been the noblest and the most fundamental of all sciences,
the others being merely instrumental to its enhancement."”

It is therefore ironic, Colangelo continued, that modern philosophers
should abuse the term “philosophy” to refer to the “horrible project” of ban-
ishing God from the universe and reducing all virtues to pleasure and utility.
These fundamental philosophical errors have produced endless violence and
destruction, and they are rooted, ultimately, in moral corruption: modern
atheist philosophers aimed at breaking free from all natural ties and limita-
tions. Colangelo argued that religious dogma and reason should coincide,
given that revelation and nature are simply two different manifestations of
God. If they do not coincide, the corrupting effects of self-interest must be
at work. “If men had an interest in doing so,” Colangelo quips, “they would
even doubt Euclid’s Elements”'® Colangelo also accused modern philosophy
of being disappointingly unoriginal. The moderns were simply rehearsing the
arguments that ancient philosophers—skeptics, cynics, and Epicureans—had
raised against the divinely inspired systems of Plato and Aristotle. And if Cic-
ero had deemed Lucretius’s atomistic system a “childish tale,” the same was
true of the godless universe of eighteenth-century philosophers. Ultimately,
they had not been able to produce a truly new philosophical system, or even
a convincing argument to bring God “down from His throne.”*

Colangelo was a champion of the harmony of science and religion. Chris-
tianity, in his view, was a “friend of the sciences” and shared with them its
basic principles. After all, that God exists and has absolute dominion over
nature had been stated by the likes of Plato, Aristotle, Descartes, Leibniz, and
Newton. In fact, there was no philosophical system that “submits the machine
of the universe to the power of God in such a perfect way as the Newtonian
one.” Colangelo had many reasons to praise Principia Mathematica, including
the fact that it proved the existence of a “non-mechanical force” that pervades
the entire universe.?* Mathematics, he concluded, “do not favor unbelief, as
libertines maintain, or as some not-too-wise men fear.”*'

Colangelo described the development of modern science up to Newton
as consonant with religion. The mathematical harmony of the Newtonian
universe inherently supports religion, as do other modern discoveries, like
the nutrition system of plants or the physical constitution of the “animal ma-
chines” All these advancements leave the “philosopher-contemplator” in awe
of creation. The contemplation of nature involves “the purest and more spiri-
tual part of the intellect” Colangelo described it in mystical terms: philoso-
phers experience a “scientific ecstasy” and the “genial enthusiasm of [their]
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reason,” as they “measure the oceans and count the stars”* Further, religion
actively promotes and defends the sciences, while atheism and skepticism
tend to destroy them. The Christian faith prevents philosophers from wasting
time with “old and childish speculations,” such as materialistic cosmogonies;
it instills humility and restrains passions, which obstruct the acquisition of
knowledge. Colangelo wrote an entire book to criticize Giambattista Vico’s
New Science, which he read as a Lucretian fantasy that denied the divine ori-
gin of language and society. Vico's “portentous fantasy” certainly matched,
for Colangelo, the “corporeal fantasy” of his bestioni. As for the argument that
religion originated from the phenomenon of thunder, Colangelo wondered
whether Vico’s masterpiece might be, after all, an erudite divertissement.”
Religion is also beneficial to the sciences because it counteracts the in-
clination to ignore experience and produce abstract metaphysical systems.
This opposition between empirical, inductive procedures on the one hand
and abstract reasoning and the spirit of system on the other is the basis of the
natural “friendship” between Christianity and modern science. Not surpris-
ingly, Colangelo considered Francis Bacon a giant of modern science, and
many Baconian themes run through his remarks on science.? In Colangelo’s
narrative, the artificial world systems of French philosophes were not only
scientifically erroneous and religiously heretical (the two coincide), they were
merely ghosts of past philosophies. What happened in the eighteenth cen-
tury was nothing but a pale reproduction of the original battle between the
defenders of a divinely inspired wisdom and the philosophical sects. Nothing
new under the sun: just the age-old struggle of pious men against atheists.”
Restoration philosophy argued for a few all-encompassing principles as
well as for the locality of epistemological criteria. Colangelo acknowledged
that there are many heuristic methods and “kinds of certainty”; the important
thing is to understand which one is relevant to a given inquiry—that is, its le-
gitimate jurisdiction. In this sense, religion and science are part of two “com-
pletely different orders of truths and arguments.”* The sciences themselves
are far from uniform, as shown by the profound divide between mathematics
and the rest. Mathematics deals with intellectual intuition and demonstrable
truths—hence its superior kind of certainty. But mathematical certainty is
not required in all matters, commented Colangelo, echoing Aquinas.”” Moral
and legal issues, for example, do not lend themselves to mathematical study.
Much of the present philosophical confusion about mathematics and its le-
gitimate applications, Colangelo argued, derives from confusing the form
of mathematics with its content. A proof’s essence does not coincide with
its form, which is mere “bark covering mathematical truths” Certainty in
mathematics derives from the nature of mathematical truths, not from the
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specific method employed to reach them. In fact, mathematical methods are
designed for specific purposes, and they change over time.?® During the eigh-
teenth century, many “sophists disguised as geometers” exploited this confu-
sion and, through a misleading apparatus of analytic formulas, introduced
mathematics into fields like politics that, due to the nature of their objects,
“could not receive it*

Colangelo’s fight against the spirit of system was an important component
of a position I call “apologetic empiricism.” The apologetic interpretation of
experimental philosophy was no novelty. In Colangelo and some of his con-
temporaries, however, it assumed distinctive traits, such as a pressing sense
of urgency, an eminently polemical orientation, a focus on a restricted subset
of Christian values, and—above all—an understanding of individual reason
as invariably weak and dependent.®® Apologetic empiricism is clearly articu-
lated in Colangelo’s 1815 Galileo as a Guide for the Young Student, dedicated
to Nicola Fergola—“another Galileo.” For Colangelo, Galileo was exemplary
because he was both a devout Catholic and a sagacious investigator of nature.
He showed that it was possible “to be a sublime philosopher without being
deceived by the insanity of the so-called free thinkers” In fact, if properly
understood, science should teach philosophers modesty and temper their
arrogance: few truths can be proved, and most human knowledge is only
probable.*!

Colangelo wondered why the progress of the sciences slowed down so
dramatically after the age of Galileo and Newton. Despite a vast array of new
machines and mathematical techniques, eighteenth-century philosophers
made few fundamental discoveries: many had written wisely on mechanics,
he pondered, but could they be called lawgivers like Galileo and Newton?
They could not, he concluded. At the root of the problem was their betrayal of
empiricism and the fact that “the contemplation of nature has been oppressed
by a wealth of analytic formulas that for the great part are extraneous [to it]”*
Returning to Galileo meant returning to the source of modern science and
to the methodological principles that guided it into the “sanctuary of nature,”
without using the mysterious arcana of analysis. In particular, Colangelo was
interested in those principles through which Galileo “regulated [his] mind”
during his investigations, thus showing students what it means to have “the
rare and sublime prerogative of the contemplator” Galileo practiced a “wise
and careful freedom of philosophizing,” refusing to take for granted any ab-
stract system of the world. It’s the Newtonian hypotheses non fingo, the pre-
lude to a strictly empirical study of nature. Galileo’s investigation of nature
was informed, according to Colangelo, by a few “canons”: Do not construct
fanciful systems of the universe. Test all opinions empirically, and be ready
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to abandon your own beliefs if experience or a clear argument proves them
false. Be aware that men will never know the ultimate essence of things; they
will never fully comprehend the order of the universe. Colangelo also iden-
tified more-specific methodological principles, such as the “supposition of
the fact,” whereby one takes for granted a certain reasonable assumption and
verifies whether its implications are consistent with the observations—the
empirical version of one of Fergola’s favorite geometrical methods.”

Colangelo was especially fond of principles that assert the priority of ob-
servation and experience over calculation: it is only with great caution that
one should impose geometrical rigor on phenomena, he argued. Granted, the
great book of nature is written in geometrical language, but Galileo was well
aware of the boundary between physics and mathematics. He knew that the
“very pure mathematical demonstrations” should not be “contaminated” by
nature’s imperfections. Therefore he “kept his eyes fixed upon nature” while
trying to graft geometry onto it, and “he did this in such a way that makes it
almost impossible to discern whether it is the geometer or the observer who
is speaking.” This way of doing science does not “make violence to nature”
but “follows its inclinations.” Following nature rather than suffocating it with
mathematical formulas also enables rigorous, clear, and elegant arguments.
Many recent texts of natural philosophy were obscure, according to Colan-
gelo, precisely because their authors were trying to force natural phenomena
into the straitjacket of abstract mathematics.*

Colangelo’s eulogy of Galileo appeared right after the Bourbon restoration,
in 1815, when the Dialogue was still on the index of prohibited books—it was
removed in 1822. Clearly, the formal condemnation had not prevented apolo-
getic and even openly anti-modern readings of the Galilean legacy, a motif
with a long tradition in intransigent Catholicism. Colangelo failed to men-
tion Galileo’s trial, suggesting that Galileo had not been properly rewarded
in his own days mainly because contemporary peripatetic philosophers op-
posed his genuinely empirical stance.*® Colangelo invited his students to keep
their faith pure and follow the luminous path of Galileo’s empiricism. He was
convinced that in science, as in politics, the time had come to return to or-
der: “Political states need, every now and then, to be brought back to their
original principles; and the same holds for the sciences in the different na-
tions, given that every product of man carries the fatal mark of fragility and
decadence, which is proper to its author” Return to political order had just
been achieved, more or less satisfactorily, with the Congress of Vienna. As
for science, Colangelo believed that the examples of the past’s great natural
philosophers should now be used “to call men back to the ancient order*®
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The Holy Mathematician

Colangelos The Irreligious Freedom of Thought was revised and corrected by
Nicola Fergola, who also contributed, as an appendix, a short apologetic text
on how the sublime sciences lead to religion.?” It was 1804, and recent upheav-
als had made it very clear who was on the side of throne and altar. Colan-
gelo referred to Fergola as an example of religious devotion, a friend, and a
maestro. Indeed, many of his arguments were taken verbatim from Fergola’s
texts, showing how the anti-encyclopedic battle of the erudite clergymen at
the Neapolitan Oratory was connected with the most renowned school of
mathematics in the city. Why had Fergola become such an important referent
for Neapolitan reactionary Catholics?

Let’s begin at the end. Fergola died in 1824, “turning his eyes to the be-
loved image of the Virgin” In a significant exchange of glances, Fergola, al-
most blind, looked at Mary, whose concerned gaze had long been fixed upon
the abominations of the revolutionary age. His devotion to Mary was well
known, and until his very last earthly moment Fergola kept together the faith
of the learned—Christocentric, focused on the attributes of God’s power and
the image of the Pantocrator—with the faith of the poor, the marginal, the
women, the feared urban crowds, and the recalcitrant people of the highlands
who would revolt in the name of a wronged Madonna.*® Fergola, the famous
man of science, did not disdain baroque or sentimental devotions: he knew
well the point at which reason should bow before the mysteries of creation.

Fergola’s religious trajectory effectively captures the transformation of the
Catholic Church and the reconfigurations of its relations to power and the
faithful through the revolutionary age. In Italy, the “war against God” waged
by Jacobin revolutionaries first and then by the empire had been, as Michael
Broers puts it, “an epic struggle’® Its outcome was complex, but some fea-
tures of the new relations between religion and politics are clear. While weak-
ened in its socioeconomic structures, the Catholic Church emerged from
the confrontation as a powerful interlocutor of the modern state, one with a
firm grip on popular piety; firmer, in fact, than ever before. The eighteenth-
century alliance of local episcopates and lay power, which we have seen so
clearly in the case of Naples, was a thing of the past. Instead, the Church
had forged an alliance with popular piety—whose manifestations it had of-
ten fought—showing an impressive capacity to reinvent itself, certainly su-
perior to that of the ancien régime states. In Restoration Italy, France, and
Germany, the Catholic Church appropriated and sanitized forms of popular
religion, mostly in opposition to the direct heir of the Napoleonic state: the
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liberal state. The Church controlled a large and disciplined faithful, and it
was a force the emerging nations recognized and feared. Gramsci didn’t fail
to note this crucial misalignment of Church and state at the opening of the
nineteenth century, and concluded that its outcome was a fundamental in-
compatibility of the liberal state and the Church, a problem that would mar
the Italian Risorgimento. Free from any dangerous solidarity with legitimism,
the Church emerged from the struggle with the upper hand, as a vital source
of social control.*’

Fergola, who came from a relatively affluent urban background, went
through a religious transformation that culminated in the crucial decade of
the 1790s. Moving from a religiosity that was in no way outstanding, and that
he later judged superficial, he became absorbed with that world of southern
baroque devotion that had repelled generations of enlightened commenta-
tors, including many ecclesiastics. While exemplarily modest and retired,
Fergola did not shy away from exhibiting his fondness for practices that Jan-
senists, enlightened reformers, Jacobins, and French officials had scorned as
ignorant and superstitious. His devotion, it was noted, was that of a “simple
woman.” He venerated relics and holy images, went on pilgrimages to visit
sanctuaries dedicated to the Virgin, and was often seen among the humblest
people, whom he joined in popular processions and hours-long prayers. At
his house, guests could not miss his blood-soaked scourge and cilice, and he
made a point of wearing a conspicuous rosary before people whose moral-
ity and religiosity he deemed questionable—especially during the republican
and French periods.*

Emblematic of these popular baroque devotions was the miracle of Saint
January. While not officially recognized by the Catholic Church, the miracle
of the ancient blood that comes back to life offers—as argued by Francesco de
Ceglia—a trove of meanings and a fascinating historical-anthropological ob-
ject, indissolubly related to the cultural and political history of Naples. In the
eighteenth century, the periodical liquefaction of the saint’s dried blood had
been scorned by local reformers as well as prominent philosophes like Vol-
taire. Montesquieu had suggested that the blood might function as a sort of
thermometer, turning liquid as the external temperature rose. In 1794-1795,
as the Jacobin crisis ravaged the Neapolitan cultural and political worlds, Fer-
gola decided to study the question scientifically. For about a year he measured
the temperature around the blood as it changed state, reaching the conclusion
that the liquefaction takes place under very different physical conditions, and
thereby ruling out all natural explanations based on factors like temperature
or pressure. Fergola would later integrate this scientific report with familiar
anti-skeptical arguments: when dealing with empirical truths, one can only
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be skeptical up to a point. Otherwise, “all moral certainties would be sus-
pended, and as a result society would be destroyed.” Those who look for ab-
solute necessity and mathematical certainty where they cannot be found are a
danger to society. Questions and doubts must end at some point for social life
to be possible; authority and tradition tell us where that point lies.*?

Fergola was not engaging with fading remnants of past devotions, and his
was not an antiquarian curiosity. The popular religion he encountered was
dynamic and highly responsive, as were the provincial communities and ur-
ban social groups that supported it. Whether phenomena like the wronged-
Madonnas revolts should be considered as straightforwardly counterrevo-
lutionary is open to debate. Some specialists have coined the term “anti-
revolution” to capture their essential feature: a resistance to revolutionary
social transformation that is not necessarily articulated in an explicitly coun-
terrevolutionary discourse. These acts of resistance can however, be reason-
ably described as politicized acts. Through them, communities resisted the
destruction of ways of living based on kinship, clientage, corporatism, and
shared rituals. Popular religion, with its innumerable concrete, sensuous
manifestations, was a key component of this political culture. In a similar
vein, René Dupuy has read a significant level of politicization in the Chouan-
nerie, which he interprets as an attempt to recover lost power; and Donald
Sutherland, while emphasizing the inarticulate and unconscious elements of
the same movement, sees it as “one of the great moral struggles of the revo-
lutionary era’*

Fergola embraced popular religion when it was under pressure, when a
spate of crying and bleeding Madonnas signaled the crisis of a peripheral
world that would soon explode in the 1799 anarchy. The last decade of the
eighteenth century was a time of millenarianism across Italy, both Jacobin
and Catholic.** In this climate, Fergola took a side. He embraced not sim-
ply popular religion, but its most politicized devotions—such as the cult of
the Virgin Mary. “Under the French,” writes Michael Broers about the Ital-
ian situation, “when a Madonna cried, moved, fell over or worked a miracle,
French officials and local giacobini reached for their guns” Embracing popu-
lar religion in 1790s meant embracing it as resistance. In general terms, it
constituted a resistance against “the modern state” that originated from the
Great Revolution, and against that state’s secularized and rational organizing
principles. In this sense, Fergola’s conspicuous rosary and bloodied scourge
were politicized acts of resistance. In this sense, I argue, his mathematics too
was a politicized act of resistance.

This is not to say that Fergola’s faith was not sincere and intensely experi-
enced. There is plenty of evidence to the contrary. While his school prospered
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in the aftermath of the 1799 Restoration, Fergola’s health was failing, strained
by innumerable political and scientific duties. In all these positions he was
fighting, anxiously, the degeneration of learning in the kingdom, and the
“sacrilegious horde” of Freemasons, Jacobins, and liberal conspirators, whose
numbers and influence, he was convinced, kept growing. A member of the
powerful Committee for Public Education since 1815, Fergola played a main
role in reshaping the kingdom’s education system. But even there, among his
legitimist colleagues, Fergola reported he had discovered religious hetero-
doxy and political subversion.*

Meanwhile, he suffered numerous and often inexplicable “organic” and
“moral” ailments that progressively hampered his activity. Yet, we are told, he
gazed serenely at his sore body as if its flesh was not his own: his entire life,
scientific and moral, could be recounted as a triumph of spirit over flesh and
matter. Through his letters, though, we glimpse the existential struggle of a
tormented man, one exhausted by mysterious “convulsions” and prostrated
by horrific demonic visions. His faith was constantly put to the test. On one
occasion, while praying in one of his favorite churches, Fergola saw the im-
mense abyss of hell opening under his feet and the entire church collapsing
into it. There, on the brink, he felt he had been abandoned by God, and even
Mary, the powerful advocate of those who are lost or forgotten, seemed un-
able to rescue him. Fergola became convinced that he was experiencing a
condition known in theology as “mystic hell,” whereby the most perfect souls
are subjected to a last and extreme purification via the absence of God. This
absence causes profound spiritual suffering, of which earlier ascetic practices
and material deprivations can only be a pale anticipation. Eventually, such
rare form of purification opens the door to beatific vision: the intuitive ap-
prehension of God. Fergola lived his final tribulations and suftering as the
culminating point of a life that had been entirely devoted to purity.*

Fergola’s body was transported from his house facing the church of the
Qratorians to the church of the Theatines, where he was buried. The funeral
was sumptuous; the entire university faculty was in attendance. The Theatine
priest Gioacchino Ventura, a renowned and passionate speaker, gave the eu-
logy. In his speech, Ventura aimed to defend those “principles of order” that,
he believed, were “the only hope for a society threatened with total dissolu-
tion” Among these principles was the secret affinity between religion and
mathematics, their relations, and the reciprocal advantages of their coopera-
tion. While the postlapsarian human condition is characterized by the im-
placable conflict between celestial and mundane wisdom, their harmonious
integration is proved possible by certain great figures—like Nicola Fergola,
“the holy mathematician”*
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All attempts to secularize science, Ventura argued, result in its corruption,
as they strip from it all that is “solid, noble, and advantageous” When it’s not
“consecrated” by religion, science is lost. Moral corruption weakens reason
and “materializes” it, as what corrupts the affections “obscures” reason, and
what deprives the heart of its virtues distracts the spirit from science. By con-
trast, Fergola showed that the religious virtue of purity (castitas) is necessary
for the acquisition of sound scientific knowledge. After what he liked to call
his conversion, Fergola realized that prayer and self-purification were the ul-
timate way to knowledge, so he took a vow of chastity and “closed his heart to
the seduction of the passions.” He embraced a life of severe asceticism, charac-
terized by continuous fasting and physical mortification; it was also peculiarly
secluded, away from most relationships and from the riots of the “noisy capi-
tal” Fergola thus created the conditions for extraordinary scientific achieve-
ments; his reason, “almost completely freed from the weight of the senses,”
was uplifted and ennobled. Thanks to this spiritual and cognitive purification,
Ventura remarked, “mathematics began to shine with a new light among us”*®

Ventura framed his speech within the narrative of the great philosophi-
cal conspiracy. The tone was apocalyptic: “In these last days of the world,” he
thundered, the evil use of science “has proved fatal” If with the fall science
had lost man, “now it has lost society.” In particular, it was mathematics that
took the “most erroneous and fatal path”” Its key role in the philosophical plot
against throne and altar had gone largely undetected because of its obscu-
rity. But mathematic transgressions “spread error and foment revolt” most
effectively. Indeed, “set square and compass became deadly weapons in the
hands of impiety and pride”; they “broke any restraints, unchained all pas-
sions”; and in this way they “eroded the foundations of religion and order”*
How could all this have come to pass? Mathematicians like dAlembert, Con-
dorcet, and Laplace had tried, illegitimately, to turn mathematics into a “uni-
versal science, the key and the foundation of all human knowledge.” Thus they
rejected the dogmas of religion simply because such dogmas could not be
proved mathematically. All branches of knowledge, even emotions, had been
“algebraized” Fergola, by contrast, was aware that there are different “kinds
[ordini] of truth” and different ways to acquire knowledge. He followed the
path of the great philosophers of the seventeenth century and considered hu-
man reason simply as an instrument to investigate earthly matters, knowing
that one needs a different guide when it comes to heavenly truths. In fact,
the more his mathematical knowledge grew, the humbler and more docile he
became in religious life.*

The point, continued Ventura, is that seventeenth-century mathematics
was a truly “intellectual” and “spiritual” science. During the following century,
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however, moral corruption turned mathematics into a “material science” prac-
ticed by “cold, arrogant, resolute, algebraists” These men’s reason had been “de-
graded and sterilized by atheism”; they had become “geometrical machines,”
satisfied with the mere execution of complicated calculations. If Plato, Leibniz,
and Newton were “great mathematicians,” their eighteenth-century epigones
were mere “calculators” And calculators do not recognize God’s powerful
hand behind their “cold formulas.” All they see is matter, and “behind matter,
they found nothingness”; there was “neither truth left in their minds, nor vir-
tue in their hearts””! Ventura was skillfully deploying arguments that were be-
coming familiar to reactionary authors across Europe: that sciences could be
material or spiritual, that the materialistic century had destroyed the specula-
tive and intellectual sciences, and that mathematics had been key to the dif-
fusion of “error and insurrection” and had eventually turned itself into a new
religion. Ventura concluded his speech by exhorting the professors assembled
in the church to continue fighting those who “bring anarchy and disorder”
into science and into the life of the states. His words echoed Fergola’s own
belief that synthetic mathematics produced evidence, certainty, and “political
tranquility.”>

No doubt Fergola offered powerful intellectual resources to the champi-
ons of reaction. Especially influential were his lectures on natural philoso-
phy, published between 1792 and 1793 as Lectures on the Mathematical Prin-
ciples of the Natural Philosophy of Sir Isaac Newton. This book—a survey of
eighteenth-century mechanics and machine theory—was praised for its clar-
ity and substantive historical commentaries. Fergola introduced each ques-
tion through its historical genesis, and he accurately presented and weighed
all contributions in the style of the influential Geneva edition of Newton’s
Principia (1739). The starting point was usually a passage from the Prin-
cipia, followed by references to relevant research up to Lagrange’s Mechanics
(1788).5

Among the Lectures’s distinctive features were its detailed historical appa-
ratus and the geometrical form of its demonstrations. As for the contents, the
key notion in Fergola’s mechanics is “force.” In his 1789 essay on mechanics,
Lauberg had rejected the study of the nature of forces as metaphysical and
therefore meaningless: he was interested only in their measurable effects. Fer-
gola, by contrast, wrote of “the aggregation of forces” as “the soul that informs
the immense mass of the universe, and gives life to it” To him the study of
forces “is not a vain or despicable effort, but truly a way to essay the laws of
the Universe, and the deep wisdom of He who rules and sustains it” Granted,
philosophers cannot penetrate the intimate nature of the forces that pervade
the universe, but they can glimpse enough of their reciprocal relationships
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to work out the basic principles of mechanics. The real essence of forces and
the modes of their transmission and composition will always remain mys-
terious. Yet we see enough to know that at the end of the chain of “moving
powers”—such as muscles, elasticity, and gravitation—there can only be “the
Hand of the Living God,” the ultimate moving power. Through the study of
mechanics, Fergola glimpsed God as the free agent who gave the universe its
contingent laws, choosing those laws that would maintain natural motions
with the least action.” Toward the end of the book, Fergola presented his
four “canons” to guide the geometer in the contemplation of nature. First,
geometry and analysis have to be the handmaids of nature, not their mas-
ters. Second, “the contemplation of Nature must not be oppressed by a set
of analytic formulas that are mostly extraneous to Nature itself” Third, final
causes in physics must be restored consistently with Fergola’s providential
view of the universe. The fourth and final reccommendation is that geometry
be blended with observation and induction in the search for natural laws;
Fergola pointed to the second book of Newton’s Principia as a luminous ex-
ample of this process.”

In 1804 Colangelo asked Fergola to join him in the literary battle against
impiety and offer the public a scientific proof of the existence of God. Fer-
gola obliged with a letter in which he rehearses arguments from natural
theology.” He then expanded these reflections into a peculiar manuscript
published posthumously as Theory of Miracles, which also included materi-
als Fergola had promised to Ventura for his Ecclesiastical Encyclopedia. For
Fergola, miracles are phenomena that cannot be explained naturally: they
support the revelation and are therefore essential to the Christian faith. Hu-
man reason will never be able to grasp how miracles work, our knowledge of
nature being only “slightly superior to absolute ignorance.” As shown by the
mystery of the gravitational force, the real workings of nature are inscrutable
to human reason. In fact, to the wise contemplator, nature in its entirety is “a
continuous miracle”” Miracles break not a logical but a physical necessity,
which is the result of our ability to make inductive predictions about natural
phenomena. In other words, all natural truths are contingent. This contin-
gency is even more obvious in the case of the knowledge of society. In fields
like politics, knowledge cannot be acquired through the application of logic
and mathematics, but through the study of history and local traditions and
the acceptance of the principle of authority, which—as Restoration philoso-
phy would make abundantly clear—can be justified on metaphysical grounds.
A teleological perspective and a few basic metaphysical principles frame the
entirety of human knowledge. At the same time, knowledge is epistemologi-
cally stratified and hierarchically structured—it is ordered. In fact, and this
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was a common assumption in continental rationalism, the ordo cognoscendi
maps onto the ordo essendi, which means that there is only one fundamental
and universal order.*®

Well before the official rediscovery of Thomism and scholastic philoso-
phy by Catholic theologians, Fergola was clearly appropriating and mobiliz-
ing components of Aquinas’s epistemology. Not that he was interested in an
overall revival of Aquinas’s rationalistic perspective. Fergola was fiercely anti-
mechanist and believed that not all variations in the forces are reducible to
some kind of contact. To him, the universe was pervaded by innumerable
“hidden forces,” from gravitational forces in the solar system to “muscular
forces” in animals to electrical and magnetic forces. He was also convinced
that the overall quantity of force in the universe was decreasing, meaning
“nature cannot sustain itself;” and therefore that the stability of the universe
implied a continuous infusion of new forces ex nihilo. In this respect, he sided
with Newton’s theological voluntarism against Wolff’s rationalism. Fergola
was especially fond of Newton’s definition of God as imperator universalis:
“The Lord rules the heavens and nature like a sovereign. He didn’t write the
destinies of things like constitutional laws of the universe, to which He Him-
self is subject”® The nature of God’s dominion was of the essence to reac-
tionary Catholics. Ventura, in his eulogy of Pius VII, attacked the “erroneous
philosophy” according to which kings—through constitutions—are subject
to the will of the multitude and thus become “temporary representatives of
the people” Similarly, he believed that this “constitutional philosophy” was
being used to reduce the power of God and banish him from the universe. It
is not coincidental that Fergola chose the topic of miracles to answer Colan-
gelo’s call to support with science the political restoration of the Bourbons.
Fergola’s mechanics supported the claim that God’s power is absolute, and
if God himself did not rule the universe “as a constitutional king,” then the
restored Bourbon king could legitimately abolish—as he did—the 1812 con-
stitution of Sicily.*

Fergola’s theory of knowledge shared much of its conceptual scaffolding
with Restoration philosophy. He was receptive, in particular, to Christian
Wollft’s appropriation of Thomistic epistemology and to his enthusiasm for
the methods of the new mathematical and physical sciences. Wolff’s remark-
able success in Catholic Europe can be understood, above all, in structural
terms: the Protestant philosopher provided what was still essentially a scho-
lastic framework for a capacious encyclopedia within which both faith and
reason were recognized as fully legitimated and whose jurisdictions extended
over neatly separated domains. Thus the system afforded the possibility of
up-to-date versions of the Catholic conciliation of reason and revelation.
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Catholic theologians and natural philosophers were swift in using its po-
tential. The most influential reinterpretations were crafted in Vienna, in the
mid-eighteenth century, by Jesuit mathematicians and natural philosophers
gathered around Roger Boscovich, who in 1758 had authored an original syn-
thesis of Newton’s physics and Leibniz’s theory of monads. Fergola certainly
knew Wolff through his maestro Genovesi, who in his early Latin works had
deployed the philosopher’s geometrical style and referred to his renewed on-
tology. More important, though, was Fergola’s reading of these Jesuit scholars,
mainly the logical and metaphysical compendia by Paul Mako and Sigismund
Storchenau. Fergola’s was a Wolflianism that had reached Naples by way of
Vienna, so to speak.

This Jesuit-Wolffian tradition played a key role in shaping mid- and late-
eighteenth-century scientific culture in Catholic Europe and deserves more
attention than it has received so far. For our present purposes I'll simply note
that cosmology has a privileged place in these compendia, and that logical
and ontological questions relative to the principle of sufficient reason are
prominent and frame the entire system.®! Also, compared to Wolff’s works,
these Catholic compendia strengthen the apologetic dimension and expand
the sections on metaphysics and pneumatology. Interestingly, the traditional
theoretical demonstrations of the immortality of the soul are followed by
other ethical and teleological arguments, such as the need to preserve soci-
ety, the infinite wisdom of God, and the appeal to “common sense,” a notion
derived from classical antiquity but also from a contemporary ethnographic
literature that would have been familiar to members of the Society of Jesus.
Concerning the relationship between soul and body, pre-established har-
mony and occasionalism are rejected in favor of a real influence (influxus
physicus) of the spiritual substance over the physical body. While influxion-
ism had a long tradition, this version is distinctive of late forms of Catholic
Enlightenment, and its distance from scholastic hylomorphism is obvious: it’s
a modern, Cartesian borrowing (note that the brain is described as the site
of the soul) that introduces a rigid dualism into the system while opening up
the possibility of integrating into it recent physiological theories and Locke’s
sensationalism and theory of ideas.®

From this literature Fergola derived a stratified epistemology according to
which knowledge can be acquired through faith and tradition, the faculties of
reason, and the senses. Correspondingly, the ordered hierarchical structure
of knowledge moves downward from theology to metaphysics, mathematics,
natural sciences, and the various articulations of practical philosophy. Each
region has its own ontology and its own epistemic criteria, and to it pertains
a specific kind of attainable certainty. In theology, for example, the ultimate
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source of knowledge is the authority of the Church; reason and senses can
be used to argue for the existence of God and other theological truths, but
they cannot go far without the support of faith and authority. Instead, the
fundamental metaphysical axioms and mathematics are the area in which
human reason can reach its highest intellectual achievements. The intellect
is the highest cognitive power of the soul, and its nature is spiritual, mean-
ing that it’s not intrinsically dependent on a bodily organ as sensation is. In
mathematics the intellect can be deployed at its purest.®*

If faith is “much nobler” than intellect, the achievements of the latter are
immensely superior to those of the senses. The most spiritual faculty of hu-
man reason works at its best when dealing with pure metaphysical or geomet-
rical entities. But when it comes to empirical matters, reason must deal with
objects whose components are indefinite and whose properties are largely
unknowable. No wonder geometrical reasoning is inadequate to deal with
these objects; other forms of reasoning, such as induction or probabilistic
considerations, should be adopted instead. Different degrees of intellectual
purity translate into different degrees of certainty. The physical sciences are
partially mathematizable as their objects are relatively simple and abstract;
the moral sciences are much less so; and the science of society is completely
nonmathematical.

For Fergola, therefore, geometry falls within the reach of pure intellect—at
least the human version of it. He defined the art of geometrical discovery as
“the most beautiful intellectual virtue,” one through which the evidence of
formal relations forces human reason to assent to geometrical statements.
Geometrical ideas are the paradigm of evidence and clarity: one sees them,
and this knowledge is not mediated by any symbolic language. The acquisi-
tion of geometrical knowledge is invariably associated with visual metaphors
to signify its immediate intuitive nature. Solving a problem is seeing how
to analyze it, how to reduce it to simpler geometrical constructions. Prov-
ing a theorem is seeing that certain relations among the figures hold. The
resulting knowledge is an immediate apprehension of reality in its concrete
existence. The intellect’s abstracting capacity removes the outer envelope of
the concrete to reach the core of reality. The intuitive evidence of geometrical
truths is what makes them essentially different from the outcomes of alge-
braic reasoning. While praising the power of algebra and calculus as heuristic
methods, Fergola insisted that their discoveries need always be confirmed by
geometrical intuition.*

Fergola’s epistemology and foundational quest were thus grounded on a
specific image of human reason, one assembled out of the scholastic tradition
and modern philosophy. While recognizing that the intellect can be an active
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agent, as when it directs its attention to or extracts intelligible forms from
concrete objects, Fergola emphasized its essentially passive nature. Intellec-
tual cognitive processes involve, above all, contemplation, mirroring, abstrac-
tion, and recognition. Reason discovers geometrical truths in the sense that it
recognizes them intuitively. The wealth of visual metaphors only emphasizes
this passive condition. By contrast, when calculating the values of a certain
algebraic function, reason is not mirroring anything: algebra is artificial, a
human creation. This artificiality is both the root of its power and its essen-
tial weakness. Its foundation does not lie in the intuitive apprehension of a
real form, but in reason itself. But how could reason create true knowledge
out of nothing? Ventura, in his eulogy, summed this critique up effectively:
Fergola saw God behind triangles and circles, whereas the arrogant algebra-
ists saw nothing behind their formulas. Fergola’s geometrical knowledge was
grounded on vision, intuition, and the recognition of the divine order of the
cosmos. The algebraic knowledge of the analytics was an artificial creation of
their own minds, it was blind, and it was imaginary.

Fergola was wary of imagination. In synthetic narratives imagination is
usually diseased, rampant, unbridled, and distorted by passions. The good
mathematician has a robust intellect and a controlled imagination. The prob-
lem with the faculty of imagination, which has both retentive and creative
functions, is that it’s already too distant from the spiritual intellect and too
close to the material and the corruptible. It's not just distant from but hetero-
geneous to the intellect. Images and imaginary activity are essential compo-
nents of intellectual knowledge; yet everything that is intellectual transcends
them. Or, to put it differently, the imagination is necessary for the construc-
tion of the intellectual (and therefore ontological) order, but it does not—and
cannot—constitute that order by itself.

Purification in this context is a distancing and ordering strategy, one
that separates the spiritual intellect, capable of recognizing and enforcing a
transcendent order, from the lower functions of human reason, which are
entangled with imagination, senses, and matter, and which need to be con-
trolled and guided. Fergola had a dramatic view of the present human con-
dition, characterized by the conflict of spiritual and material forces on the
battleground of human reason. A healthy reason is one wherein the two com-
ponents cooperate and respect their reciprocal limits, but this equilibrium
had—he felt—been broken. Some modern philosophers had materialized
reason, reducing it to its inferior, sensuous components, and concealing the
fundamental truth that the substratum of all faculties is the spiritual soul,
the thinking substance.®® Through purification the intellect recognizes most
clearly a transcendent order in the universe, a system of laws imposed by a
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FIGURE 7. Cristoforo Russo and Fran-
cesco Malerba, The Triumph of Faith,
first half of the eighteenth century. Oil
on canvas, 1800 X 850 cm. Courtesy of
Biblioteca e Complesso Monumentale
dei Girolamini, Naples.

superior will that human reason must accept dogmatically, one based on an
internal sentiment of subjection and obligation and on the awareness that not
doing so would compromise “the order.”*

If the structure of knowledge that framed the Jacobin discourse of sci-
ence and politics can be illustrated by Cestari’s epistemological-classificatory
table, the most powerful representation of the reactionary Catholic theory of
knowledge is—quite appropriately—nondiscursive: it's an image. I saw it as
raised my eyes while working in the reading room of the Neapolitan Orato-
ry’s library. It’s a large rococo painting dating to the first half of the eighteenth
century, when the library was restored and began hosting anti-encyclopedic
activities. At first sight, it’s just another triumph of faith, modeled after a fa-
mous fresco by Francesco Solimena in the church of San Domenico Mag-
giore. At a closer inspection, however, it becomes clear that this image is not
a triumph of faith against heresy but of faith over scientific error.

Surrounded by the portraits of illustrious Oratorian scholars is an oval
whose content is organized through a Rococo spiral movement. Let us follow
it, starting from the top right. Behind a cloud is the throne of the unknow-
able, invisible God. Angels testify to his presence: we know of him through
authority and tradition—not through reason. Below, on the left, faith is repre-
sented as a woman with a severe expression; on her left shoulder is a wooden



A SCIENTIFIC COUNTERREVOLUTION 191

cross, in her right hand a golden chalice. She is stretching her left arm down
toward a group of contemplating figures, and her open hand releases crowns
of roses and anemones to them as prizes. The figures, a group of seven
women, are making offering gestures, and from their six visible symbols it
is clear that they are the sciences (golden circle, golden lamp, mirror) and
the virtues (silver shield, water, scale). In the lower part of the oval are four
colorful figures, the continents, signifying creation. In the midst of them, a
blonde angel strikes some giants—the erroneous doctrines—with a scourge,
sending them beyond an arch, toward a dark cave. One of the giants is trying
not to fall by leaning on a book, but the book sticks out in the void: it will
certainly take the giant down. Therefore: faith receives its truth from God
himself; in turn, it enlightens the sciences and the virtues, which have no
value otherwise. The whole world receives civilization and progress from the
sciences when they are joined to the virtues. Truth—in the form of an angel of
God—attacks erroneous doctrines and puts them to flight. They are illusory,
without foundations.*’

Apologetic Empiricism

Fergola and his students were not the only prominent men of science who
supported the scientific counterrevolution. Many academic philosophers pub-
lished textbooks of Newtonian physics between the 1790s and the 1830s, al-
though their texts were simply rehearsing Fergola’s with less technical com-
petence. Leaving them aside, let’s focus instead on two prominent scholars
who were known well beyond Naples and are not normally associated with
reactionary politics. I argue that their works were informed by priorities sim-
ilar to Fergola’s and can be understood as sophisticated versions of apologetic
empiricism.

The natural philosopher Giuseppe Saverio Poli (1746-1825) had studied
medicine at Padua and practiced in his native town of Molfetta before devot-
ing himself to academic life. He taught medicine and experimental physics
at the University of Naples, became the president of the Military Academy,
and was a founding member of the Royal Academy of Sciences. Poli enjoyed
the trust and patronage of King Ferdinand and his son—the future Francesco
I—whom he tutored. He received lavish support for his European travels and
scientific instruments and was fascinated, above all, by magnetic and electri-
cal phenomena. Particularly significant were his contacts with British and
French physicist-electricians, and with Benjamin Franklin, whose theory of
electricity he favored. He was nominated a fellow of the Royal Society of
London (1779), and joined numerous other prominent scientific academies.
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He contributed to the foundation of the Botanical Garden of Naples, and as-
sembled impressive natural history collections, which included items he had
bought directly from James Cook.%®

Poli’s main publication is a study of Mediterranean mollusks: two magnifi-
cent folio volumes enriched with more than sixty hand-colored copper plates
(1791-1795), the outcome of a massive collective effort that involved dozens of
collaborators—including fishermen, anatomists, and artists. Credited with a
number of discoveries, Poli presented the first complete classification of this
branch of zoology, articulating and modifying Linnaeus’s scheme. Through
his meticulous observations and new histological methods, he was able to de-
scribe the morphology and function of these animals’ organs. He also shifted
the description and classification of mollusks from one based on the superfi-
cial features of their shells to one based on their anatomy and physiology. His
research project, however, came to a sudden halt during the 1799 revolution,
and then again in 1806 as Poli abandoned the capital twice to follow the royal
family into Sicilian exile. The publication of the third volume was suspended
indefinitely, and Poli’s naturalistic collections and scientific instruments were
plundered or, as in the case of a set of finely crafted wax models of mollusks’
internal organs, seized by the French army.*”

An experienced teacher, in 1781 Poli had published a textbook of exper-
imental physics that would be widely adopted across the kingdom and in
other Italian states: by 1825 it counted more than twenty editions and reprints.
The book was organized as a series of lectures around topics like matter, mo-
tion, cosmography, mechanics, hydraulics, air, gases, sound, water, caloric,
and light. More than three hundred pages were devoted to electricity, includ-
ing the phenomena of magnetism and Galvanism. For each phenomenon,
Poli offered a brief account of competing theoretical explanations, weighed
their respective strengths and weaknesses, and described the experiments
that revealed its properties.” Poli reconstructed the scientific debate from the
Nollet-Franklin-Symmer controversy to the Galvani-Volta controversy over
animal electricity. He favored Franklin’s theory of electricity on experimental
grounds; and, in general, he cautiously defended a view according to which
the electrical fluid produced by electrical machines was a phenomenon anal-
ogous to magnetic and Galvanic fluids. While dismissing Mesmer as a “char-
latan,” he defended the use of electrical machines to treat pathologies related
to the difficult circulation of “internal bodily fluids” Poli replicated Galvani’s
experiments on frogs, and in the textbook he offers a detailed description of
each one, including the provenance and price of the necessary equipment.”!

Poli’s scholarly persona was that of an enthusiastic and skilled experi-
menter, immersed in observation and Baconian-style data collection, reluc-
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tant to make any theoretical commitments, and with no interest whatsoever
in the turbulent political life that surrounded him. And yet Poli’s empirical
approach was complementary to Fergola’s view of mathematics, and its apol-
ogetic dimension is similarly pervasive. His discoveries in mollusk anatomy,
for example, depended essentially on his unshakable belief that nature as-
cended continuously from the simplest forms of life to the most complex: the
result of the constant and uniform action of the creator. Hence he searched
for anatomical and physiological continuities between species and was able
to identify intermediate organs and functions that had until then escaped
detection. In a celebratory engraving that illustrates Poli’s teleological view
of nature, against the background of the Gulf of Naples, a pyramid rises from
a terrain covered with mollusks, and reaches for the clouds—we know who’s
behind them. On the ground are emblems that remind us of Poli’s studies: a
book, a globe, a parchment, a scythe, shells, vases, and ancient coins (he had
assembled a formidable numismatic collection). Allegorical figures—Atlas
and Janus—stand for human empirical knowledge. The distich under Poli’s
bust states that he discovered many hidden natural phenomena that clearly
point at the creator. The study of mollusks was the basis of a teleological pyra-
mid of knowledge, within which all his diverse interests found their ultimate
meaning.”?

Poli’s electrical studies and physics lectures contained explicit arguments
from natural theology, as when he celebrated “the prodigious simplicity and
economy through which the general system of the universe is ruled,” and the
many sure signs of “an infinite and inscrutable Wisdom.” More subtly, he told
students that true wisdom consists of a balanced mixture of knowledge and
ignorance: being aware of the limits of human reason is the first step toward
sound science. This awareness requires one to stick to a strictly phenomenal
approach and to avoid at-best useless metaphysical debates. Consistent with
this approach, Poli constantly drew boundaries between the certain and the
hypothetical, emphasizing that most natural questions are surrounded by
“the darkness of uncertainty.””? At the basis of his metaphysical modesty was
the belief that sound empirical science should aim to observe, discover, and
classify the properties of phenomena, without trying to explain their alleged
true essences. Natural philosophers should stick to facts: understanding ul-
timate components and essential properties is, quite simply, beyond the ca-
pacities of the human intellect. As often noted by Fergola, philosophers are
completely ignorant about, say, the real nature of forces in physics; and those
who try to unveil it cannot but produce imaginary claims and deceptive sys-
tems.” Still, contemplators of nature can recognize that the universe is a uni-
tary, organic, and harmonic structure, a “chain of created beings depending
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on each other” They can also detect various “affinities and attractions” acting
in the universe and emanating from “a sovereign wisdom.”* Poli described
the creator as a “free God,” the only true agent in the universe, who acts on
an invariably inert and passive matter. To him, this statement derived from
experience: it is part of our “concrete” knowledge of the world—as opposed
to abstract mathematical knowledge. Poli admonished his students to stick to
“true, clear, indubitable facts,” “leave aside the abstract dimension,” and not
be seduced by flights of the imagination.”

Poli constantly opposed two constellations of terms: “individual imagi-

» «

nation,

» <«

abstraction,” “mathematics,” and “fiction” against “common sense,”
“experience;” “physics,” “facts,” and “trustworthy descriptions.” Strikingly, his
celebrated textbook of experimental physics does not contain a single math-
ematical formula. This unusual choice, which his admirers hailed as “revo-
lutionary;” served a pedagogical function: the book was addressed to all stu-
dents, including those studying medicine. But it was, above all, a reflection of
Poli’s conviction that algebraic formulas tend to hide nature’s behavior rather
than reveal it.”” The universe that Poli explored and described was very much
the universe of Fergola’s mechanics: one pervaded and animated by mysteri-
ous, incalculable forces whose workings cannot be submitted to the yoke of
analysis without being misunderstood. No wonder that, in physics, Poli fa-
vored the study of electricity and magnetism, which he saw as essentially irre-
ducible to mathematical formalism. Like Fergola, in the 1780s and 1790s Poli
was fighting against the rapid expansion of the empire of analysis. And with
Fergola he shared a boundary-drawing strategy that emphasized the limits
of individual reason and the ontological and epistemological stratification of
reality. Poli’s empiricism was apologetic not simply because it turned easily
into natural theology but because it sustained an image of human reason as
essentially limited and nonautonomous.

To Restoration philosophers, Poli was the exemplary naturalist and physi-
cist. Their renderings of his life are strikingly similar to the idealized recon-
structions of the lives of synthetic mathematicians. Poli, we are told, joined
the study of nature with a fervent study of theology, convinced that only their
conjunction could reveal the real design of creation, and the “destiny of man.”
He had shown an “uncommon docility” toward his superiors since he was
a child; his mind was “serious” and “quiet” rather than “fast,” “brilliant,” or
“impetuous.” Modest and frugal, in full control of his imagination and his
passions, Poli had resisted the flatteries of Naples as a young man; in fact, like
Fergola and Capocasale, he remained celibate—“in peace.” He also disdained
honors and wealth and was among the few who did not become “dishonor-
able accomplices of the secular corruption” Poli, we are told, fled the noise
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and disorder of the capital, finding solace only near his king and amid his col-
lections, his instruments, and his “scientific ecstasies.””®

In reality, Poli had important institutional responsibilities, including the
vice-presidency of the committee that advised the king on matters of govern-
ment and legislation. Like Fergola, he played a major role in redesigning pub-
lic education after the restorations of 1799 and 1815. In his comprehensive re-
form for the University of Naples, approved in 1805 but blocked by the French
occupation, the didactic backbone (“primary chairs”) of the new university
was formed by three theological chairs, two chairs of law (one of feudal law),
three of medicine (anatomy, Hippocratic medicine, and practical medicine),
one of experimental physics, and one of mathematics. He advised that the
contents of all lectures be published in advance and approved by the univer-
sity prefect. He also advised that the Jesuits, whom the king had recalled in
1804, should guarantee that “the good doctrines” were taught in royal colleges
across the kingdom.”

Poli abandoned his customarily detached, objective tone only in his po-
etry. His occasional verses mostly mark important events in the life of the
royal family and sometimes introduce scientific concepts and experiences for
the amusement and edification of his public. Poli’s most ambitious poem cel-
ebrated the divine harmony of the universe and the restoration of the Bour-
bons on the throne of Naples after the repression of the 1799 Republic. The
poet, guided by Urania, muse of astronomy, explores the heavens in a physical
and allegorical ascension toward the creator. Poli slipped much astronomical
knowledge into his verses, but ultimately the journey humbles human reason.
Astronomers, in their attempt to comprehend the universe, keep stumbling
into unsurpassable obstacles, such as the limits of their finest instruments
and of their “most admirable calculations,” which cannot help them to make
sense of the immense distance between earth and the stars. Thus the poem
celebrated the admirable but incalculable order of the universe, as well as the
recently restored King Ferdinand, “great and clement monarch”*

)(.

We can conclude our considerations on apologetic empiricism with a brief
survey of the publications and scholarly persona of the most celebrated phy-
sician in late-eighteenth-century Naples, Domenico Cotugno (1736-1822). Co-
tugno enjoyed the trust of the royal family and would become the chancellor
of the University of Naples as well as the president of the Academy of Sci-
ences. He too contributed to reshaping public education in Naples after the
two restorations of 1799 and 1815. Like Poli, he was a talented anatomist, and
among his works was a 1761 study in the physiology of the auditory organs:
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Cotugno offered a detailed description of the vestibule, semicircular canals,
and cochlea of the osseous labyrinth of the inner ear, and argued that the
labyrinth was filled with fluid, contrary to the predominant assumption that
it was filled with air, as fluid was considered incapable of transmitting sound
waves. Cotugnos morphological observations thus suggested that the phe-
nomena of resonance and hearing had not then yet been correctly described.®!

Cotugno had little patience for philosophical controversies: medicine needs
facts, he protested, not words. A sworn enemy of systems and metaphysical
assumptions, he argued that medical knowledge can be grounded only on
observation and experience. In 1772, in a lecture “on the spirit of medicine”
at a large Neapolitan hospital, Cotugno described medicine not as a science
but as an art, and a very difficult one. Medicine consists of “mere empirical
knowledge,” which can be acquired only by observing and following nature
with the utmost attention. Nature should be contemplated rather than inter-
preted, “known” rather than “understood,” and physicians should approach
it with “pure eyes” and without prejudice. If, as Cotugno argued, the goal of
medicine is to treat diseases rather than understand the infinitely complex
human machine, then medical practice is best guided by the heuristics of
ancient medicine, based on intuition, analogy, and trial and error. Physicians
should never think they are pursuing ultimate truth, nor can they extend
the application of their therapies based on reasoning alone, as “nature is so
free and masterful” that each one of its endless productions must be stud-
ied on its own terms. Generalization and systematization are always highly
problematic.®

Cotugno believed that, in recent times, the age-old practice of medicine
had been perturbed by reason’s “despotic rule” The self-declared priests of
reason had brought causal explanations and theoretical disputes into medi-
cine, turning it into an obscure and useless knowledge. Against the grain of
this “unhappy epoch,” Cotugno mobilized Genovesi’s phenomenal stance to
argue for a return to a Hippocratic medicine that valued diligent observation
over philosophical subtleties. Certainly reason could play an important role
in perfecting medical cognitions, but “it should know its own limits” Reason
can “examine, compare, and calculate physical effects,” but it cannot take an
observer to the study of first causes. The “spirit” of Cotugno’s medicine is
therefore that of matter-of-fact knowledge based on anatomy and oriented
toward the well-being of the patient.®

Medical research, like any other scientific investigation, requires a spe-
cific spiritual preparation, Cotugno argued. In his rigidly dualist view, the
mind is a celestial element imprisoned in the human machine, like a light
immersed in fog. In those conditions, it can reason properly only with great
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difficulty, and only if able to focus its attention. The capacity of attention can
be strengthened through meditation, which Cotugno recommended con-
stantly to his students. Meditation strengthens the intellect by increasing self-
control, and its effects on the brain are material as well, as it stimulates those
brain fibers that enlighten the ideas stored in the brain. By contrast, when the
mind is not properly controlled, passions and imagination can overwhelm
the intellect, with nefarious consequences. The mind can become the slave
of ambition and pride, failing to recognize the existence and attributes of the
author of the universe. Cotugno was convinced that humanity had reached
such a “state of depravation” that the body, created to obey, contrasted instead
the rule of the spirit, often reducing it into a “shaming slavery” Medicine,
however, could help to restore the dominion of the spiritual component by
fostering meditation and self-control. Education, the cornerstone of a stable
and well-ordered society, needed to integrate morals, religion, and science: “if
they do not proceed together, everything is doomed.”$*

Cotugnos concern for the disorder of both mind and society helps us
thus to understand his keen interest in the study of brain activity, sensory
organs, and the nervous system. After numerous anatomical observations,
he concluded that the blood flow to the brain diminishes during the state
of profound absorption that he called meditation, as does the excitability of
semifluid cerebral fibers, whose vibrations become weaker. This physiologi-
cal state corresponds, in his view, to the superior spiritual component’s full
control of the brain.®

While most of Cotugno’s scientific contributions predate the political tur-
moil of the 1790s, the role of the “Neapolitan Hippocrates” in shaping sci-
entific culture continued to be significant well into the Restoration age. The
hegemony of his anti-theoretical medicine contained the diffusion the theory
of excitability promoted by the Scottish physician John Brown (1735-1788),
whose scientific-mathematical nature and revolutionary potential were much
appreciated in Jacobin circles.®® Always a devout man respectful of authority
“and public order;” in his later years Cotugno gave his fellow citizens a most
edifying spectacle. Retired and frugal, he offered his services to the poor and
toured daily the churches of the city, practicing penitence and long hours of
contemplation of the celestial mysteries. It was during one of these meditation
sessions in a church that, in 1818, he suffered what is described as an epilep-
tic seizure. As his health declined rapidly, Cotugno—like Fergola—showed
a supreme detachment from his tormented body and faced his destiny with
tranquility. He behaved like someone who “had never belonged to the Earth,”
thus reinforcing what many considered his most important lesson: that one
can be an excellent physician while preserving “the most austere probity.”*’
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Cotugno’'s work and scholarly persona can be interestingly contrasted with
those of Domenico Cirillo, a key figure of the Neapolitan Enlightenment and
the 1799 Revolution. A reformist and a Freemason, Cirillo was the teacher
of both Pagano and Filangieri, and a correspondent of Voltaire, dAlembert,
Diderot, and Rousseau. He introduced the works of Linnaeus and Lavoisier
in Naples and studied plant physiology through the conceptual framework
of Lavoisier’s chemistry. He claimed that it was possible to ground morals
upon human physiology experimentally and was an outspoken advocate of
the expulsion of religion from the discourses of science and politics. Cotugno
and Cirillo both studied in 1750s Naples with Genovesi, began teaching at
the university in the 1760s, and worked at the main hospital of the city. They
were renowned for their experimental ability in the fields of, respectively, hu-
man anatomy and biology. While Cirillo’s last public duty as a member of the
Legislative Committee of the Neapolitan Republic cost him his life, Cotugno
showed no interest in politics. A recent biographer notes that he “remained
always extraneous to active politics, and he professed a neutral and non-
philosophical conception of scientific knowledge”

Cotugno's work is often described as contiguous with that of his col-
league Cirillo—the fact that the latter ended up hanged as a Jacobin in 1799
while Cotugno was in Palermo with the royal family and died a wealthy
man in 1822 being a mere contingency. Earlier reconstructions have indeed
grouped these two physicians together under capacious categories such as
“neonaturalism”—which can also accommodate Fergola’s perspective as well
as that of Mario Pagano—or the “Catholic Enlightenment” What I'm em-
phasizing, instead, is a rupture that runs across Neapolitan science, a rupture
that is at once epistemological and political. Rather than engaging with the
misleading question of whether science in late-eighteenth-century Naples
was declining or not, I have highlighted how different forms of scientific life
emerged that could be mobilized to support concrete political action. Men
of science like Fergola, Cotugno, and Poli were not enlightened Catholics as
they did not champion a renewal of Catholicism, whether liturgical or cul-
tural; their devotion was fiercely baroque, popular, and Jesuitical—that is to
say, at odds with the religious sensibility of contemporary Catholic reform
movements. Their defense of noncommittal empiricism was also profoundly
apologetic and, in fact, could easily coexist with the restoration of an up-to-
date scholastic metaphysics. Similarly, labeling them as neonaturalists hides
more than it reveals; it hides, in particular, their distinctive and urgent efforts
to craft the image of a nonautonomous human reason: a reactionary reason.®
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A Reactionary Reason

We have followed the thread of an emerging reactionary reason through poli-
tics, technology, art, mathematics, the natural sciences, and medicine. It is
now time to focus on reactionary reason itself, and therefore on those who
articulated and mobilized it most explicitly. ’'m interested, in particular, in
arguments against the autonomy of individual reason, and in their trajecto-
ries from theology to the sphere of the technical. This chapter characterizes
these arguments as reactions against the impious century and as attempts
to restore an allegedly lost political and cognitive order. In this perspective,
reactionary anti-modernism did not translate necessarily into anti-science
or anti-reason positions. Rather, many reactionary authors aimed to redefine
reason, its operations, and its legitimate scope, rejecting the Enlightenment’s
and French Revolution’s celebration of the rational independent subject. The
moral and political errors that brought upon the world ruinous doctrines and
social unrest, they argued, originated in a misunderstanding of the workings
of reason, and in the mistaken assumption that individual reason could oper-
ate autonomously.'

We begin with the critique of the autonomy of reason within the intran-
sigent Catholic literature of the second half of the eighteenth century. I refer
to groups and publications from Rome and the Italian peninsula whose main
target was the new secularized philosophy and its emblematic production:
the Encyclopédie. The organization of explicitly anti-modern theological and
philosophical academies in Naples began in the 1740s, with campaigns that
targeted the new philosophy as well as cultural and political reforms. By the
1790s, reactionary Catholicism had condensed these earlier experiences into
arepertoire of a few simplified and obsessively repeated themes, among them
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the inherent passivity of human reason and the necessity that reason operate
in harmony with authority and tradition.

Pre-revolutionary expressions of intransigent Catholicism were typically
associated with ecclesiastical circles and institutions. That state of affairs
changed dramatically after 1789, when legitimist governments reoriented their
cultural policies toward explicitly reactionary aims. The fortune of French
traditionalism derives precisely from its capacity to mobilize arguments
from previous theological critiques to address urgent social and political
problems. Traditionalists built on the historical apologetics of the late eigh-
teenth century and its attempt to ground religious truths in historical facts—
we have seen an example of this approach in Colangelo’s work. On this ba-
sis, traditionalists elaborated theories of knowledge that historicized moral
and political truths. The authors of the aristocratic reaction bolstered tra-
ditionalism while crafting new languages that proved popular among new
and larger publics. By the mid-nineteenth century, Neo-Scholasticism was
grounding a comprehensive anti-modern perspective on a sound philosophi-
cal foundation, in alleged continuity with the rationalist tradition of medieval
scholasticism.

As diverse as they were, all these movements reacted against a common
enemy, the subordinate’s exercise of agency. They considered agency the pre-
rogative of traditional elites, and challenges to this order were invariably cast
as the monstrous fruits of secularization; only the reinstatement of the princi-
ple of authority could reverse them. In religious matters, this stance affirmed
the Church as the repository of absolute truth, with God-given authority that
must not be challenged. Within the Church, the authority of the pontiff was
supreme and ultimate. Hence traditionalists emphasized the institutional,
hierarchical, and missionary dimensions of the religious experience, while
largely ignoring more individual dimensions such as faith by grace.

In political matters, they argued for the unity and absolute autonomy of
sovereignty: any constitutional concession would necessarily result in politi-
cal chaos. They believed the modern state to be essentially unstable because it
is founded on contingent, transient interests. What these reactionaries strove
for was a political order grounded upon the values of tradition: the transcen-
dental and immutable values of revealed religion and its historical incarna-
tions, be they institutions, language, or common sense—a central notion to
modern political life.? The idealized past that guided their vision of the future
could not conceive of separating church and state. Reactionaries sought to
prove the principles of the French Revolution unnatural and irrational, noth-
ing more than a historical aberration: a true revolution was, ultimately, a logi-
cal impossibility.?
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As for reason itself, its secularization had to be reversed. The root of all
modern political and religious upheavals was, according to the reactionary
literature, the rebellion of individual reason. The Protestant Reformation was
the first visible and highly destructive product of this rebellion, the fruit of a
morally corrupt reason, which had turned itself into the ultimate source of
universal order. A series of calamitous events had, since then, constellated the
modern age, culminating in the Great Revolution. This immoral escalation
was written off as reason’s hubristic delirium, best incarnate in the godless
mathematicians, who mistook the products of their febrile imagination for
reality. Reinstating the principle of authority meant revising an understand-
ing of what reason really was, its scope, and the necessity of its integration
with tradition. The reason of the godless mathematician, individual, univer-
sal and autonomous, needed to be replaced by a reason that was collective,
contingent, and dependent—by a reactionary reason.*

Against Enlightenment

Historical scholarship has long undermined the image of the Enlighten-
ment as a unified project with a coherent set of values and objectives that
was championed and diffused by a few great men. By contrast, the perception
of the opposition to the Enlightenment as a coherent and unified front has
proved more durable. Many have imagined “the” Counter-Enlightenment as
a single historical movement, with its own logic and principles.” One prob-
lem with this reconstruction is that it assumes the existence of a single and
unchanging notion of reason, supported by the philosophes and attacked
by their enemies. In reality, definitions of reason varied significantly, even
among the friends of Enlightenment. Most anti-Enlightenment arguments
were not arguments against reason; rather they were arguments about rea-
son’s veritable nature and scope. To many of its enemies, Enlightenment—
and, more broadly, modernity—was the direct outcome of a misguided use,
and ultimately a betrayal, of reason.

Recent research acknowledges the plurality and social differentiation of
positions that have defined themselves in opposition to Enlightenment.® Ear-
lier on I advocated for recognizing a plurality of “resistances” to revolutionary
transformations, introducing the term “reaction” to refer, more specifically, to
the conscious articulation of a counterrevolutionary discourse and action.
This chapter makes it clear that even the notion of reaction needs to be ar-
ticulated, and that we should refer, more properly, to a plurality of reactions.
The authors I mention have been referred to, in the different national his-
toriographies, as representatives of cattolicesimo reazionario, traditionalisme,
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and Konservatismus. Their views and objectives differed significantly—their
views of capitalism, for example, were hardly similar. And yet, while ac-
knowledging these divergences, I refer to them simply as representatives of
reaction. This usage does not mark them as part of a single coherent move-
ment; it is a methodological move to reveal a distinctive trait of their produc-
tions: a certain way of thinking about reason. They did not endorse a coher-
ent shared theory, and they did not share a clear set of common objectives;
rather, in pursuing their battles, they mobilized and deployed an image of
reason, which I refer to as reactionary. Reactionary reason is best defined
by negation: it's noncreative, non-sovereign, nonlegislative and, above all, it’s
nonautonomous. It cannot direct itself and cannot rely entirely on itself. It
is essentially dependent on something else. We have been tracking the emer-
gence of this subordinate reason in mathematics and science for the last few
chapters. It is now time to consider the elaboration of doctrines that explicitly
crafted and celebrated reactionary reason.

“Reaction” is a term that comes with baggage. It enters the modern age
with a scholastic pedigree, primarily in mechanics and the life sciences; the
semantic shift to the world of politics is sudden and takes place—you guessed
it—in the 1790s. As “progress” loses its neutral meaning and becomes associ-
ated with the idea of perfectibility, “reaction” turns into that which impedes
or opposes progress. For Kant, what opposed progress was still essential to
man’s very nature; after Thermidor, that opposition took the form of social
groups and political forces. The term réactionnaire, coined to mirror révolu-
tionnaire, was brought into political language in 1797 by the moderate liberal
Benjamin Constant, who set the scene for the use of the postrevolutionary
concept of reaction. Scientific reason and political freedom, he argued, are
closely linked, as reason is naturally at the service of political progress. Math-
ematical precision can and should be applied to the calculation of “moral
forces” and the practices of administration. Those revolutionaries who pur-
sued the rational transformation of institutions through revolution, however,
committed a series of “excesses,” such as the attack against property. These ex-
cesses provoked reactions, guided not by reason but by passion: the partisans
of the backward pre-revolutionary order aimed to return those prejudices
and injustices that constituted their world. In his rendering of revolution and
reaction, Constant opened up the space for a middle ground, a defense of in-
dividual freedoms that is fully compatible with the Directoire first and with a
constitutional monarchy later. It was the space where a new kind of scientific
knowledge could be deployed by the technical elites of the modern state.”

The meaning of “reaction” that became standard in the nineteenth cen-
tury empbhasizes its anti-modernity, backwardness, and incapacity to imagine



A REACTIONARY REASON 203

the future. For Jules Michelet, what followed the Revolution was “the blind
reaction”; for Edgar Quinet, reaction is “passive and enraged”; for Victor
Hugo, reaction is the lashing out of an agony—the aggressive face of that
which has no future.® By contrast, the reading I offer of reactionary authors
does not interpret their ambition as a straightforward return to the past. For
one thing, the past that they evoked was either long gone or, more likely, had
never existed. Thus their exhibited nostalgia, their anxiety in the face of ac-
celerating transformations, and their pervasive sense of historical betrayal
should be handled with care. Far from signifying inertia and passivity, or be-
ing blind reflexes, they take us straight to the core of the modern age. “Po-
litical nostalgia,” notes Mark Lilla, “settled like a cloud on European thought
after the French Revolution and has never fully lifted.” The very militancy of
their nostalgia is what makes reactionaries distinctly modern figures. Even
more significantly, reactionary productions such as those mentioned in this
chapter offered new and profoundly historical ways of understanding soci-
ety, politics, and knowledge. Like Fergola, these authors looked at the past to
surpass their contemporaries: they strived for an alternative to enlightened
modernity—one built on reactionary reason.

Hence the radicalism of many reactionary arguments and the sheer mo-
dernity of some of their insights. Reactionaries are repelled but also fascinated
by revolutionary violence and methods, and they cultivate assiduously the lit-
erary and argumentative styles of the philosophes and the Jacobins. They are
no less radical than the revolutionaries, which is why there is an unresolved
and palpable tension, in their productions, between claims about returning
to a past that has been lost and claims about making a new beginning, estab-
lishing a new order—or rather, a new old order. In his novel The Leopard,
Tomasi di Lampedusa captures this distinctive trait of reaction in a sentence
uttered by the scion of a family of Sicilian feudatories, the Prince of Salina: “If
we want things to stay as they are, things will have to change”*® The relation
between reaction and modernity is not as straightforward as it might seem
at first. In his literary analysis of “the anti-moderns”—which moves from
Maistre, Chateaubriand, and Baudelaire to reach Roland Barthes—Antoine
Compagnon closes the circle in an illuminating and paradoxical way: “the
veritable anti-moderns are also, at the same time, modern”; they are in fact
“the salt of modernity”*!

*

In order to trace the contours of reactionary reason, let’s focus on the cultural
resources that were immediately available in Naples between the 1790s and
the 1830s: those of the Catholic reaction. Let me briefly unpack this term.
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“Catholic” refers to the key role of religion for these authors and to the sig-
nificant ecclesiastical component in their ranks. Also, more subtly, it refers to
the continuity of their political and philosophical arguments, as well as their
rhetorical strategies, with the theological arguments of eighteenth-century
intransigent Catholicism. “Reaction” captures the militancy of these argu-
ments and the fact that they are invariably framed as necessary and urgent
responses against some recent aberration, be it the impiety of the encyclo-
pedic movement, the horrors of the Revolution, or the absurdity of consti-
tutionalism and political liberalism. All these aberrations derive from the
abuse of reason that, according to the reactionary imagination, characterizes
modernity. They take the form, invariably, of challenges from below, such
as democratic doctrines, calls for juridical equality, or universal education.
Reactionaries envision instead a return to order that can only take the form
of a return to hierarchy—order produced by subordination. Reactionary doc-
trines are thus activist doctrines for an activist time, and their arguments are
invariably “forged in battle”: it’s only by contrast with an abhorred revolution-
ary reason that the invocation of ancient forms of wisdom can captivate the
modern mind."

The anti-modern battle had begun around the mid-eighteenth century,
with the shift of the Catholic Church toward the intransigent critique of con-
temporary culture. The year 1758 marks an important step in this transition,
with the passage from the pontificate of the “pope philosopher” Benedict XIV
to that of Clemens XIII, who was convinced that the fight against the philo-
sophes should be the common aim of both the Church and the monarchies. In
an early version of the throne-and-altar argument, the Roman Curia identi-
fied the corruption of fundamental moral and religious values as the roots of
the philosophes’ doctrines. This corruption, which stemmed from the Protes-
tant Reformation, seeded a crisis in European culture and society. From this
perspective, Christianity could only escape self-destruction by returning to
a mythical medieval theocratic structure, wherein the pontiff would play the
role of mediator between divine authority, the monarchies, and the people.**

The Church, however, was forced to scale back further its temporal preten-
sions during the pontificate of Clemens XIV. Following the intense anti-Jesuit
campaign of most European monarchies, the pontiff even decided to abol-
ish the Society of Jesus (1773). The intransigent components of the Catholic
Church reacted to these traumatic events with a flourishing of anti-modern
publications, just as a wave of supernatural phenomena was being registered
across the European lands. Portents and mystic visions were interpreted as
signs of an impending divine intervention to punish the impious actions of
the pontiff and the monarchs, who were stripping the Church of its juridical
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and economic privileges. The accounts of these supernatural phenomena, the
reactivation of baroque practices and devotions, and the propagandic activity
of the clandestine “Christian Friendships” network prepared the terrain for
reactionary Catholicism."

Pius VT’s aptly titled encyclical letter Inscrutabili divinae sapientiae (1775)
openly condemned modern philosophy. The encyclical argued that the spread
of atheism was the main cause for contemporary social disorders and em-
phasized the role of the Church in maintaining social stability. The Church,
however, was far from a monolithic bloc. Those who argued for a renewal
of its structure and a redefinition of its social function contested the anti-
modern turn. In the late eighteenth century, Jansenism was the most influ-
ential among these internal movements, its rigorous moral connotations
providing theological support to national governments fighting Rome’s eco-
nomic and cultural pretensions. The crisis of the temporal power of the
Church was taken by Jansenist ecclesiastics as an opportunity to return to
the original spirit of the evangelical message. This internal debate came to a
sudden halt with the anti-Christian policy of the newborn French Republic.
The Catholic reaction to the “great insurrection” had two main components:
an idealized representation of medieval political life in which the pontift’s
authority guaranteed the stability of the res publica christiana and a scathing
critique of the culture of the eighteenth century. Philosophers, Freemasons,
Jansenists, and Jacobins were, in this perspective, the authors of a massive
conspiracy against the Church and therefore against society and the natural
order.”

After the Napoleonic normalization, the debate inside the Church polar-
ized between the supporters of a pragmatic neo-Constantinism and the re-
actionary wing that had rallied around the theocratic project. In the same
years, the number and relevance of the religious popular missions increased.
Initially organized and directed by the reconstituted Society of Jesus, the mis-
sions intended to regroup believers around their parishes and, more specifi-
cally, to spread baroque devotions—such as the Sacred Heart and the Sacred
Blood of Jesus—that were at odds with Jansenist rigor and individualism.

Among the most representative publications of reactionary Catholicism
were the 1791 book The Rights of Man by Nicola Spedalieri (1740-1795) and
the 1794 Theological-Political Letters by Pietro Tamburini (1737-1827). The
first book attempted to combine a theocratic conception of power with the
principle of popular sovereignty, and presented Christianity as the necessary
foundation of society and the only defense against the excesses of a popular
government. It argued that the French Revolution had suppressed the “real”
rights of man, which are those found in the New Testament. Any attempt
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to build a society based on natural or deistic principles is doomed to fail-
ure; atheism, religious reformism, Jansenism, and the French Revolution are,
ultimately, manifestations of one and the same pestiferous phenomenon.
Spedalieri implored the monarchies to renounce their reformist policies and
reinstate the Church as center of social life. Tamburini’s book responded to
Spedalieri with a rejection of the association of Jansenism and revolution.
Himself a counterrevolutionary Jansenist, Tamburini argued that Jansenists
cannot be confused with revolutionaries because they acknowledge the di-
vine right of kings and the absolute power of the sovereign. In fact, he argues,
only the moral rigor of Jansenism can turn the religious man into a faithful
subject.'s By the time these books were published, key themes of reaction-
ary Catholicism, such as the great philosophical conspiracy and the opposi-
tion between abstraction and experience, could be found well beyond the
theological discourse. In his “Thoughts on the French Revolution,” Pietro
Verri, a prominent representative of the Milanese Enlightenment, described
in dismay the widespread hostility of Italian elites toward the French Revolu-
tion and the doctrines of the French philosophes, which were scorned as “ab-
stract” and “artificial” “The most essential and concrete principles about gov-
ernment, human rights, and the nature of monarchy;,” he commented wryly,
“are called, among us, metaphysical principles’

Traditionalism

From the 1790s onwards, the arguments put forward by the enemies of En-
lightenment acquired unprecedented visibility. Particularly significant are
the productions of traditionalism, a large body of literature that includes the
works of Joseph de Maistre, Louis de Bonald, and Félicité de Lamennais. Tra-
ditionalist writings have been described by Catholic historians as part of a
“spiritual spring” of renewal and reinvigoration of Catholic thought charac-
terized by the preeminence of apologetics and new demonstrations of the
existence of God, the immateriality of the soul, and the necessity and social
utility of religion.'® However, seeing their contributions as simply internal to
the theological discourse would be reductive: these authors were in fact craft-
ing new anti-modern theories of history and society.

Among the most popular traditionalist texts were Maistre’s Considerations
on France, Bonald’s Theory of Power—both published in 1796—and Lamen-
nais’s Reflections on the State of the Church, published in 1808. These texts re-
sponded to the exceptional event of the Great Revolution: every available cul-
tural resource, from the fathers of the Church to Bossuet and Rousseau, was
mobilized against eighteenth-century culture and its sociopolitical outcomes.



A REACTIONARY REASON 207

The traditionalists’ body of work is expansive and reading through it can be a
tedious experience, as every argument reinforces one or another of tradition-
alism’s few basic tenets, above all that social crisis originates from the arro-
gance of individual reason, for which the only remedy is the restoration of the
principle of authority within both church and state. The skills and historical
sensibility of some of these writers are, nevertheless, remarkable."

Maistre, a politician and diplomat at the service of the King of Sardinia-
Piedmont, was undeniably a gifted writer. He artfully ridiculed the ideals of
the Revolution, the principles of Enlightenment, and the pride of modern
science—demolishing with cynical irony the philosophes’ naivete and pro-
gressivism. It’s a straw-man argument, to be sure, but an interesting one that
reveals the profound and long-lasting connection—rooted in intransigent
Catholicism—between pessimism and political reaction.”” Modern philoso-
phy and constitutional forms of government were to Maistre artificial and
paradoxical: the traditional order had been perturbed and must be restored,
in knowledge as well as in society. Individual reason must recognize its own
limits: “the masterpiece of reasoning is the discovery of the point where one
must stop reasoning”?' And yet, Maistre cannot be easily written off as an
irrationalist or a fideist. His hero of reason was none other than Descartes,
and he found inspiration in Cartesian philosophers of nature and mathema-
ticians like Nicholas Malebranche, who understood intellectual activity and
scientific inquiry as the site of the encounter with the divine. Reason, wrote
Maistre evocatively, is like the “flickering flame” of a candle in the midst of
darkness, unable to guide human action without the support of tradition. The
peoples of Europe, he stated, did not need “unfounded systems based only on
what they call reason and instead is simply reasoning”; they needed “preju-
dices, practical rules, and sensible, material, palpable ideas.”*

Paradigmatic of the abstract and misleading nature of many notions of
modern philosophy is the universal concept of man. There never existed
any such thing, Maistre argued; what exist are only particular individuals.
Similarly, there never existed such a thing as the state of nature. All forms of
contractualism are unsound, and the original covenant is only a myth: soci-
ety is not the sum of individuals, and its origin is necessarily transcendent.
Similarly, “to talk of nature as opposed to society is to talk nonsense,” as they
are both created by God, the only legitimate legislator, and the only source of
sovereignty. Indeed, “one of the greatest errors of this century was to believe
that political constitutions were a human creation; and that a constitution
can be made as a clock is” For this gravest of mistakes one had only to thank
modern philosophy, that is, the calamitous result of individual reason acting
on its own.>
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If God is its only legitimate source, sovereignty must be indivisible and
unaffected by mundane limitations. Here the distance between Maistre and
the nostalgic champions of the ancien régime becomes obvious. Whatever
form a state takes, absolute power must be wielded by a single actor. Monar-
chy can therefore be an advisable form of government, but not necessarily; its
advisability depends on specific local conditions. In fact, “the art of reforming
governments does not consist in subverting and re-building them according
to some new theories, but rather in bringing them back to those internal and
hidden principles discovered in the ancient times.”** Maistre is referring here
to an intuitive knowledge that precedes, logically and chronologically, writ-
ten culture. This knowledge is essentially nondiscursive, and any attempt to
conceptualize and systematize it—any reasoning—ends up compromising its
truth: “writing is always a sign of weakness, of ignorance, of danger; the more
perfect an institution is, the less it writes”>

Skeptical about the outcome of the Congress of Vienna, Maistre presented
his ambitious theocratic vision in The Pope (1819). In this vision, Europe
could be saved only by the “Catholic principle,” according to which truth and
authority are one and the same. This metaphysical principle of the unity of
authority finds its best expression in the conjunction of the pontift’s spiritual
infallibility and temporal sovereignty. The pontiff’s authority is of the same
kind as that of kings, but much superior by true universality. The authority
of the pontiff is therefore the necessary basis of any temporal authority. Take
this basis away, and the whole society collapses: there is no society without
government, no government without sovereignty, no sovereignty without in-
fallibility. Maistre’s considerations on power are, so to speak, structural. He
did not deny that the exercise of power by certain monarchs can be tyranni-
cal, but such contingent considerations did not affect the argument for the
necessity of the integrity and infallibility of power. Europe had to find its
way between the “two abysses” of tyranny and anarchy: only the supreme au-
thority of the pontiff—as universal mediator between peoples and temporal
sovereigns—could save it from self-destruction.*

As Maistre worked on his Considerations, Bonald, independently, was com-
pleting his massive Theory of Power, in which he tried to ground his radical
opposition to the idea that societies are a human construction and that men
can truly be legislators in civil and religious matters. The first step in the res-
toration of the principle of authority must be the confutation of eighteenth-
century individualistic philosophy. The focus of philosophical reflection must
shift from the single individual to society as an organic whole. Rather than
study the abstract notion of man, one should try to understand how men are
shaped by society, as “man only exists in society” In fact, society preexists
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man, and its origin is divine. If God gave both society and the church their
“natural constitution,” then the alliance between absolute monarchy and the
Catholic Church has a sound metaphysical justification. For Maistre, provi-
dence drives human history, often mysteriously; for Bonald, the emergence
of a specific form of organization is due to metaphysical necessity: such form
is not the result of calculation but is the incarnation of the divine constitution
of society—constitution here meaning the set of necessary relations existing
among society’s members. Ill-judged human action can temporarily skew tra-
jectories, but in the end the natural constitution will always impose itself.”
Like Maistre, Bonald conceived of power as absolute and indivisible; its frag-
mentation can only yield the disintegration of society, as—in the absence of
a true general power—everyone exercises their own private power. Equally
necessary for the maintenance of social order are religious dogmas like the ex-
istence of God or the immortality of the soul. And therefore they are true: “All
that is useful for the conservation of society is necessary; all that is necessary
is true” Conversely, “all that is dangerous for man and society is an error.*

Bonald’s doctrine of the logical and chronological priority of society over
the individual found an effective instantiation in his theory of language. Lan-
guage is necessary to articulate the simplest thoughts, so it cannot be a hu-
man invention: “man cannot invent without thinking, and he cannot think
without signs” The origin of language can only be transcendental. Its basic
elements are a divine gift and inherently contain all fundamental truths about
nature, religion, and society. These truths manifest themselves through the
use of language. The result of this process is the creation of a cultural and
social tradition (the Judeo-Christian one) that must be held as the only guide
in political action. Moving away from Maistre’s Platonic innatism, Bonald
offers instead a form of social innatism. The theological resonance of his ar-
gument is clear: as God is known through his word, so the laws of society are
known through language. Language, which is conceived as coextensive with
thought, contains the idea of God, the basis for all other moral, social, and
political ideas. Truth manifests itself in tradition through language; it can-
not be reached individually. The ideological investigations inspired by Locke
are therefore useless exercises where the human spirit “extenuates, consumes,
and desiccates itself in a sterile self-contemplation.” Instead, the foundations
of human knowledge and the criteria for discerning truth from error are ex-
ternal but not material, objective but not sensible. They are in the words that
constitute individuals as well as society—not surprisingly, Bonald’s thinking
will fascinate late-nineteenth-century French sociologists.?’

Lamennais, a man of the Church, defended similar principles well into the
age of Restoration. He wasn’t keen on medieval mythology, and his theocratic
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project was based rather on a spiritual renewal of the Catholic Church. His
influence on the debate within the Church was profound—he soon became
the most read of the traditionalists. His 1817 Essay on Indifference in Matters of
Religion sold around forty thousand copies.” He, too, insisted on the organic
relation between social and religious principles, described the Reformation as
the original rebellion of individual reason against the divine order, and con-
demned the subversive philosophical and theological doctrines of the eigh-
teenth century, whose outcome had been the deification of reason itself. A
distinctive claim of Lamennais’s polemic is that European monarchies’ long-
standing support of secularization and reformism were themselves respon-
sible for recent social disorders. Interestingly, though, the main target of his
Essay is not erroneous doctrines but the modern “spirit of indifference”: the
attitude of those philosophers who have renounced the search for ultimate
truth and are in a state of “spiritual sleep.” Under the label of “religious in-
difference,” Lamennais grouped a number of different positions whose com-
mon aspect was the nonrecognition of the supreme authority of the Catholic
Church and of the pontift. Following a typical argumentative form of the tra-
ditionalist literature, Lamennais moved from the alleged effects of ideas to
their theoretical evaluation. To him, the effects of religious indifference were,
quite simply, devastating.*!

Lamennais insisted on the essential limits of individual reason, emphasiz-
ing the distinction between the capacity to “perceive” truths and the opera-
tion of reasoning (raisonner), which is “the spiritual operation by which one
discovers relations among known truths and deduces consequences from them”
The apprehension of truth—a perfectly clear intuition—excludes reasoning,
which by contrast can be said to be weak, fallible, and not self-sufficient. If
individual reasoning is deceptive and unreliable, one can only ground epis-
temologically sound arguments in “common sense,” the universal consen-
sus. All true knowledge, starting from the existence of God, is warranted by
the authority of universal consensus.*> Lamennais espoused Maistre’s radi-
cal historicist perspectives on truth and the ways of expressing it and, like
Bonald, provided a social alternative to individual reason as the source of
certain knowledge in both science and religion. Believing in the autonomous
and self-sufficient nature of individual reason was modernity’s great error,
he held—an error that yields only social chaos and philosophical skepticism.
The political equivalent of the primacy of individual reason over authority
and common sense, Lamennais argued, is the democratic doctrine (demo-
craticisme). In a democracy nothing is stable; everything changes following
passions and opinions: democracy inevitably drags the people and their lead-
ers toward self-destruction.*
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Reactionary Catholicism in Naples

By 1820, a well-organized network of individuals, institutions, periodicals,
and publishers was promoting the tenets of reactionary Catholicism. In Italy
most authors were ecclesiastics supported by the restored monarchies. The
key sites for the elaboration of reactionary Catholicism were Turin, Modena,
and Naples. These cities had been hosting institutions at the forefront of in-
transigent Catholicism since the mid-eighteenth century, and they were the
capitals of the most reactionary regimes of the peninsula. The first “Christian
Friendships” were created in Turin in the 1780s; they constituted a network
inspired by the Masonic experience and devoted to the diffusion of the “good
press” and the anti-encyclopedic campaign. By the early nineteenth century
they promoted authors like Gerdil, Bossut, Marchetti, Haller, Maistre, Bon-
ald, and Lamennais. The Friendships had a distinctive aristocratic and anti-
modern character, in clear continuity with the work of Turin-based Maistre.
They enjoyed the patronage of the restored monarch, who had abolished the
Napoleonic code and every law issued after 1800. He had also handed control
of education to the reconstituted Society of Jesus, restored guilds and cor-
porations, limited imports and exports, and removed all university profes-
sors who had cooperated with the French during the occupation. In 1821 the
first reactionary Catholic periodical was founded in Naples. Its title was pro-
grammatic: Ecclesiastic Encyclopedia. In 1822 another periodical, The Friend
of Italy, was established in Turin. In the same year the Memoirs of Religion,
Morals, and Literature appeared in Modena.*

These periodicals shared a similar ideological framework, but their tone
and quality varied. The Neapolitan periodical was immersed in the local po-
litical struggle, its articles violently polemical and their content very specific.
The Turin-based periodical, weaker in terms of content, pursued a straightfor-
ward throne-and-altar campaign. Political life was relatively quiet in Modena,
and there the academic component was more relevant; indeed, the Memoirs
aimed at renewing Italian culture, denouncing the dissemination of “evil
books” and modern philosophers’ and Jacobins’ “abuses” of scientific knowl-
edge to legitimate their subversive political action. Also noteworthy was the
critical response to the liberal conception of patria (fatherland), which re-
ferred to the entire Italian peninsula and was the basis for the national uni-
tary movement. Contributors to the Memoirs accepted the classical value of
patria, but in its traditional meaning of the native city, the family, and the
religion of the ancestors.*

Naples had seen an early reaction against the philosophes and the En-
cyclopédie in correspondence with the first wave of reforms promoted by
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Genovesi and his school. The context of this reaction was the controversy
over the influence of the Roman Church in the kingdom. Even at the peak of
the reformist season, resistance had been significant, as shown by the fact that
the university reform of 1777 had not eliminated a chair of canon law (cattedra
delle decretali), which Genovesi disparaged as the bastion of Roman preten-
sions. This resistance anticipated many themes that were to emerge after the
Revolution, such as the critique of secularization and individualism and the
need to reposition the Church at the center of social and cultural life. What
makes this debate particularly interesting is that, unlike in Modena or Turin,
Neapolitan reactionary culture had to face a significant and well-organized
opposition even after 1815, as the technocratic elites of the Napoleonic period
continued to support liberal and centralizing policies, in line with the general
orientation of France and Austria.

An important site for the elaboration of reactionary Catholicism in Na-
ples was the Congregation of the Oratory. A typical counter-reformist insti-
tution, its main goals were to renew the apostolic mission and educate the
young poor. By the early eighteenth century, it had become a philosophical
powerhouse with a renowned library strong in patristic literature, dogmatic
and moral theology, ecclesiastical history, and biblical chronology but also
well stocked with texts on Protestant theology, anti-Jesuit literature, modern
natural philosophy, and mathematics. Giambattista Vico was among its most
assiduous frequenters. In 1741 the priests of the Oratory asked permission to
open an academy of ecclesiastic sciences in their residence, under the patron-
age of the Archbishop of Naples. The thirty academicians were mostly Orato-
rians, but Theatines, Franciscans, and Dominicans were also represented. In
1747 Genovesi was invited to the academy but found its program at odds with
his efforts to integrate Christianity and modern philosophy. The academy’s
explicit goal was to train the local clergy in the systematic confutation of her-
esies and to coordinate the defense of Catholic truths. Academicians were
likened to “warriors” whose capacity to fight increases enormously when act-
ing as a unit.*

After the appearance of the first volume of the Encyclopédie in 1751, deism
and “religious indifference” became the main polemical targets of the dis-
sertations read at the academy. The academicians were encouraged to refine
their philological and exegetic skills but always within a rigidly predefined
perspective, which excluded doubts and interpretative variations. Among the
themes treated were the Immaculate Conception, miracles, transubstantia-
tion, the primacy of the pontiff, and the infallibility of the church. To maxi-
mize its effect, each year the academy focused on a particular “enemy of the
Catholic faith” The “pure and spotless truths” of religion were thus defended
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against both Protestant scholars and enlightened Catholics. Any expression
of religious tolerance was condemned as religious indifference, a flexible con-
cept that was also used to attack prominent local figures like Raimondo di
Sangro, the midcentury leader of the Neapolitan Anglo-Dutch Freemasonry.
The fight against Masonic “indifference,” “pure naturalism,” and “Spinozism”
characterized this early phase of the academy’s anti-modern campaign.””

The academy was active only intermittently until 1780, when it returned
forcefully to the cultural scene, thanks to the commitment of Archbishop Se-
rafino Filangieri, who was interested in the modern sciences and had briefly
taught physics at the University of Naples. He divided the academy into two
branches, Moral Sciences and Theological Sciences. Among its members was
the well-known apologist Giovanni Camillo Rossi, a sworn enemy of de-
ism. His work shows how the style and goals of apologetics were changing
in the 1780s and 1790s: the new apologetics had explicit political implications
and aimed to prove—above all—the divine nature of political and religious
authority.®® This apologetics provided cultural legitimization to the unprec-
edented political alliance between the Neapolitan government and Rome,
which had major repercussions on Neapolitan cultural life. Accepting the Ro-
man interpretation of the Revolution as a great philosophical rebellion, the
Neapolitan government renounced its traditional anticurial policies, while
the Neapolitan church marginalized its Jansenist and Gallican components.
The supremacy of the pontiff was no longer up for discussion, and the cru-
sading spirit of the intransigent clergy was fully supported by the Bourbon
police and censors, especially after the discovery of the Jacobin conspiracy
of 1794.

That very year saw the creation of the Royal Arcadia, a new literary soci-
ety whose frenzied activity characterized reactionary Catholicism in Naples.
The Royal Arcadia aimed “to fight the atheistic and heretical errors of the
eighteenth century;” and its influence spread rapidly. Its statute was a mani-
festo for the mobilization of culture in defense of throne and altar. The Ar-
cadia held its meetings in the main churches of Naples and distributed free
pamphlets and books to the public—its printing office had the exceptional
authorization to print texts without waiting for approval. Around one-third
of its members were ecclesiastics, followed by representatives of the lower
provincial aristocracy and lawyers, many of whom had invested in land that
they administered as absentee landlords. Among its most prominent mem-
bers was the Dominican Vincenzo Gregorio Lavazzoli, who emerged, be-
tween 1794 and 1796, as one of the champions of the campaign against mod-
ern philosophy. In his publications and speeches, the defense of religion was
invariably coupled with arguments for a theocratic organization of the state.
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To counteract the false Jacobin regeneration, one must indeed recover “the
anchor of public safety”: subordination to religious and political authority.*
Another Dominican friar, the Sicilian Domenico Crocenti, published, in that
same 1794, a three-volume denunciation of the “anarchic Jacobin system of
liberty and equality” This system, he argued, is against both experience and
reason, and his arguments are filled with geometrical axioms and experimen-
tal evidence. The principles of liberty (which he interpreted as being isolated
and antisocial) and equality (an abstract, mathematical equality) are proven
artificial and, ultimately, irrational, the outcome of an unbridled philosophi-
cal enthusiasm. Interestingly, Crocenti envisioned Jacobin leaders enforcing
equality by calculating it algebraically (con calcolo algebratico).*

During the Republic of 1799, the Arcadia converted itself into a clan-
destine network, and its capillary structure allowed the organization of an
effective counterrevolutionary action in support of Ruffo’s Santafede. Ruffo
himself was an Arcadian, as were the bishop-officers who assisted him on the
battlefield. The Arcadia was placed under the protection of the Holy Trin-
ity, one of the symbols of reactionary Catholicism—and the patron of the
Holy Alliance of Russia, Austria, and Prussia. “The Very Holy and Indivis-
ible Trinity” was considered the basis of all the “mysteries” of Catholicism,
the anti-deistic dogma par excellence—the one requiring the most obvious
submission of individual reason to dogma and authority.*

The Aristocratic Reaction

Among the books given away by the Arcadians during their public gath-
erings was The Trinity, published in 1795 by the Arcadian Isocrate Larisso,
an alias for Antonio Capece Minutolo (1768-1838), who would become the
Prince of Canosa. Canosa was a leader of the Neapolitan aristocracy in 1799,
a position that warranted his arrest on the return of the king. His political
life was difficult and discontinuous, as his uncompromising reactionary vi-
sion clashed with liberal views as well as with the moderate policies inspired
by Metternich’s plan for a new European order. Metternich backed seasoned
politicians like Luigi de’ Medici, who enjoyed the trust of the capital’s finan-
cial oligarchy and was considered essential to the health of the kingdom’s
economy. By comparison, Canosa’s ideas and methods seemed not just old-
fashioned—as did the black seventeenth-century suit that had earned him
the ironic nickname “Black Prince”’—but thoroughly dangerous as well. To
Metternich, Canosa was an unreliable hothead. Yet Canosa—the hammer of
Freemasonry and Jacobinism—was repeatedly summoned by the Bourbons
as a counselor, an ambassador, and even a minister. His writings enjoyed a
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remarkable success in Naples and abroad. The eccentric prince expressed the
ideas of many, including King Ferdinand, who, giving in to Vienna’s pressure,
reluctantly let him go in 1821.*

Canosa came from a family that had served the rulers of Naples since
the thirteenth century and had the privilege of a chapel in the city cathedral.
The family suffered from the progressive erosion of feudal privileges: typical
of those among the ancient aristocracy who were unwilling to turn them-
selves into courtiers and unable to face the agricultural crisis. The French
occupation and the anti-feudal laws of 1806 precipitated its decline. With the
loss of the feudal rights upon the town of Canosa, economic ruin became
unavoidable: by 1816 Canosa was living on a state pension.* Historians have
described him as a naive idealist, a disinterested paladin of the ancien régime
who sacrificed his fortune to an anachronistic cause. In fact, when Canosa
decided to enter politics his fortune had already vanished, and the persistence
of this image has much to do with his own self-fashioning as an idealistic
hero. Benedetto Croce seemed to accept Canosa’s idealized persona when he
commented on the values that informed his education and the way in which
“he had sucked Catholic religion with his mother’s milk” In fact, Canosa de-
clared that he “became a Catholic” in the early 1790s, as he began studying
theology pressed by political events. Before that, Canosa had studied natural
philosophy at the Collegio Nazareno in Rome and in 1787 had begun admin-
istering the family’s feudal lands. “T entered the world,” he wrote, “precisely
when the disorders were beginning in France, thanks to the sects and to that
perverse philosophy that brought so many calamities to that very rich king-
dom and the entire Europe” He dated his decision to abandon his previous
“Pyrrhonism” and “semi-atheism” to the crucial year 1794.*

Canosa chose as his guides two champions of reactionary Catholicism
whom he had met in Rome in 1795: Nicola Spedalieri, the theorist of theo-
cratic society, and Cardinal Stefano Borgia (1731-1804). Borgia was a leading
intransigent ecclesiastic who had been fighting Jansenism through the 1780s
and had recently penned a few counterrevolutionary pamphlets. Canosa also
read Tamburini, whose argument about the empirical and nonmathematical
nature of the science of society he would often cite. To William Hamilton
(1730-1803), the British ambassador in Naples, Canosa expressed his admi-
ration for Edmund Burke’s idea that the moral and political sciences must
be based on experience and not on abstract speculations. He also praised
the 1797 Memoirs of Augustin Barruel, who had developed Spedalieri’s claim
that the French Revolution could be explained only as the outcome of a hid-
den conspiracy organized by philosophes, Jansenists, and Freemasons. This
conspiracy theory proved to be extremely popular with the Bourbon court,
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which promoted the Italian translation of Barruel’s book in 1803. Through his
entire life Canosa remained convinced that history has a hidden dimension,
a space where obscure forces act, and where the truly important events take
place—invisible to most. He also embraced Barruel’s contention that the con-
spirators’ moral corruption was rooted in their belief that individual reason
could be taken as a supreme criterion for discriminating between good and
evil, truth and falsehood.*

Canosa was hardly an elegant or original author, but his works are em-
blematic of the cultural and political transformation of Neapolitan life in the
1790s. They also addressed a much larger audience than earlier reactionary
texts. In his 1795 pamphlet on the dogma of trinity, Canosa confuted deism in
its many variants, arguing that any attempt to rationalize religion ends up de-
stroying its very essence. He then used a sketchy version of the doctrine of phi-
losophia perennis to suggest that the dogma was known to ancient Jewish and
Indian wise men and was secretly passed on until it was finally codified by the
Catholic Church. Canosa defended the infallibility of the pontiff—which was
not dogma yet—as the necessary basis for the stability of both church and so-
ciety: religious insubordination cannot but lead to political insubordination.*

In The Utility of Monarchy in the Civil State, also published in 1795, Canosa
argued the impossibility of maintaining social stability under a democratic
government and articulated a defense of those intermediate institutions that
made up the feudal-communal society. Any attempt to dismantle these insti-
tutions undermines the monarchy itself, he contended, as monarchical power
is based on the value system of aristocracy. It is impossible to establish du-
rable republican regimes in the modern world because the virtues that sup-
ported the ancient ones have disappeared, replaced by ignorance, corruption,
and violence. A democracy, a “government of the multitude,” would inevitably
self-destruct. Canosas notion of monarchy was of an idealized feudal mon-
archy—an “aristocratic monarchy”—whose power is sustained by an array of
feudal and religious institutions.” Coherently with this vision, Canosa criti-
cized the current government for abusing its power and introducing new taxes
and obligations without consulting the institutions that represented the tradi-
tional orders. This passionate defense of the feudal system vis-a-vis absolute
monarchy earned Canosa visibility in the world of reactionary Catholicism,
and his book was reviewed positively in the Ecclesiastic Journal of Rome.*

But Canosa was not just a man of letters. In 1798, as General Championnet
led the French army toward the Neapolitan border, Canosa recruited soldiers
and joined the military campaign. When the government and the royal fam-
ily left Naples, the feudal parliament of the capital elected him as a member of
an “extraordinary deputation for good government and internal tranquility”
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He refused to recognize the authority of the king’s representative and argued
that, in the absence of the legitimate king, the City of Naples was called to
lead the entire nation. When it became clear that the king’s representative
had signed an armistice with the French, Canosa helped to organize the anti-
French resistance, calling for the Neapolitan urban masses to rise and defend
their city and religion from the foreign invader.*’

During the Jacobin Republic, Canosa benefited from the protection of a
philo-Jacobin aristocratic family and was able to participate in the heated po-
litical discussion about the abolition of feudalism. He supported the moder-
ate faction that believed the republic had inherited the duties of the extin-
guished monarchy, and therefore that the abolition of feudal rights should
include some form of compensation. Canosa argued that the real enemies of
feudal rights were those wealthy entrepreneurs who were in control of local
administrations and “tyrannize[d] the people and bec[a]me rich at their ex-
penses” The debate was ongoing when Canosa was arrested in connection
with a legitimist conspiracy and sentenced to death. However, the republic fell
before the execution could be carried out, and Canosa was freed from prison
by the Santafede only to be sentenced to five years in prison for attempting to
establish an aristocratic republic. He was amnestied in 1801 and thenceforth
devoted himself wholeheartedly to the fight against atheism and subversion.*

His essays from this period are typical of the new apologetic style, with its
immediate and indissoluble connection between religious and political con-
siderations. Canosa opposed all reforms of Catholicism, the essence of which
he saw enshrined in the immutability of dogma. He also rejected all attempts
to separate religion from social and political life, a separation that he believed
would destroy the basis of morality and therefore the possibility of a stable
social structure. The foundations of morality and politics could only be found
in the supreme authority of God, mediated by the temporal structures of the
church and the state. Canosa was not keen on philosophical debates, and one
would look in vain for theoretical subtleties in his writings. He ventures into
this terrain only to satirize the pride and ignorance of those modern philoso-
phers who fashioned themselves as the true interpreters of nature. Antonio
Genovesi himself, according to Canosa, was a pernicious philosopher, as he
had played in Naples a role similar to that of the philosophes in Paris.”!

During the French decade, Canosa followed the court to Sicily, from
where he coordinated a secret legitimist network while trying to convince
the king to rethink his anti-feudal policies. When the Bourbons were re-
stored once again to their throne, Canosa was nominated Minister of Police,
but his repressive plans, inspired by the Spain of Ferdinand VII (who had
awarded him the Great Cross of the Immaculate Conception), clashed with
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the moderate conservatism of Prime Minister Luigi de’ Medici. Medici and
Canosa disagreed on key points such as economics (free market versus pro-
tectionism and controlled food prices); the Sicilian question (unification of
the two kingdoms and rationalization of the administration versus preserving
the two separate identities); and the question of the former employees of the
French government (inclusion versus exclusion). Canosa was relieved of his
position in 1816, as it turned out that he had created a secret network—clearly
this was an irrepressible inclination—to fight the liberal Freemasonry.>

Pushed out of active politics, Canosa published a memoir that became his
most successful book, with six editions between 1820 and 1831. It originated
from a critique of his police methods that had appeared in the Literary Ga-
zette of London in 1819. Canosa retorted that legislation and police methods
should never be judged in abstract but only in relation to the situation in
which they are deployed: what works in Great Britain cannot work in Naples.
The local nature of legislation—emphasized in obvious contrast to Filangi-
eri’s universal science of legislation—depends on the fact the moral sciences
are nonmathematical in nature. In particular, politics is an empirical art, not
an exact science. Thus, policy-making cannot be based on universal prin-
ciples and rational calculations but requires expert judgment instead. The
art of politics is difficult and calls for experience as well as profound histori-
cal knowledge. The tragedy of the Neapolitan Revolution of 1799 originated
precisely from the mistaken belief that a perfect society can be built through
the application of scientific and mathematical principles. The Neapolitan Jac-
obins, Canosa wrote, can be compared to someone who has a perfect un-
derstanding of the theory of conic sections, and on that basis only decides
to construct real burning mirrors. The result, Canosa concludes, would be a
waste of time and good metal.*

The pro-constitutional insurrection of 1820-1821 gave Canosa his last
stint in government, again as the Minister of Police. In 1822 he left Naples
for good, offering his services to various Italian governments as an expert in
anti-insurrectional tactics. In 1830 Canosa settled in the Duchy of Modena,
where he wrote for the local periodical the Voice of Truth. The motto of the
periodical—non commovebitur (he shall not be moved)—suited well the ag-
ing and increasingly anachronistic gentleman.

)(.

Monaldo Leopardi (1776-1847), from the States of the Church, continued
Canosas anti-modern battle well into the 1830s. He was a sworn enemy of egali-
tarian doctrines, universal education, and even nurseries, which he believed
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undermined that unconditioned submission to authority that, alone, could
save society. His target was not the by-then-distant revolution but liberal
and patriotic movements. To fight them, Leopardi founded the periodical
the Voice of Reason and published a book: Short Dialogues on the Matters of
1831, a series of witty, ironical dialogues in which fictitious characters ridi-
culed tenets of liberalism such as political constitutions, popular sovereignty,
and public education. Lauberg had urged Jacobins to wield the weapon of
ridicule against the “Gothic barbarism” being prepared by counterrevolution-
ary forces. Canosa, like Maistre, employed the same weapon against Jacobins
and liberals. But the masterpiece of counterrevolutionary and anti-liberal
satire are probably Leopardi’s dialogues, which went through six reprints in
three months.*

Pulcinella’s Travel is one of the most famous dialogues. Pulcinella is the
traditional Neapolitan mask-character, who represented, in the commedia
dell’arte, a simple but resourceful man of the people. In Leopardi’s piece,
Pulcinella—common sense—and a Doctor—the liberal intellectual—discuss
the establishment of a constitutional government in Naples. The Doctor ex-
plains to Pulcinella that the king of Naples is an absolute king:

PULCINELLA: What does absolute king mean?

DOCTOR: It means that he rules according to his own will, without depending
on anyone else.

p: What a mess! But tell me one thing. The shoemaker rules in his shop, the
host rules in his tavern, the head of the house rules in his family, and why
should the king not rule in his own kingdom?

D: He can rule, but according to the laws.

p: This is right. I understand. Justice for everyone. But tell me, signor doctor,
does not the king of Naples rule exactly like this? He makes the laws and
rules according to them. When the laws are not good anymore, he makes
new laws, and again he rules according to them.

D: And this is precisely what is wrong.

p: Why?

D: Because the king should not make the laws.

p: Why?

D: Because he is not the sovereign.

p: Hell! And who's the sovereign if not the king?

D: The people.

p: That’s the best one. And the people didn’t know it?

D: We used to live in ignorance.”
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Political constitutions are artificial creations, extraneous to the traditions and
natural inclinations of the people; they are, at best, useless. When a constitu-
tion is imposed from the outside, as in French-occupied Naples, it has the
effect of a disease on the organic body of society: hence Pulcinella keeps mis-
taking the word “constitution” for “constipation.” Constitutional systems lead
invariably to a paradoxical situation. If sovereignty resides in the throne, the
king is subject to his own laws, a state of affairs that is considered absurd. If
sovereignty is of the people, then the king is reduced to a mere representative
figure and the principle of authority is fragmented, with consequences that
can only be disastrous for the stability of society. Instead, as argued by Pulci-
nella, laws are best understood as instruments in the king’s hands.

Leopardi’s tirades celebrated a fanciful world of quiet peasants and labori-
ous artisans living around the manor of their good feudal master and under
the wing of the Catholic Church—a world that looked much like an idealized
version of his own provincial town. Similarly, Canosa, oblivious to the socio-
economic tensions that ravaged the Neapolitan countryside, argued that the
French had occupied and ruined “a kingdom that was an earthly paradise”®
As in a romantic view of the Posillipo school, these narratives represent the
countryside as a bucolic landscape replete with natural beauties and popu-
lated by peasants wearing traditional clothes and engaging in agricultural
and artisanal labor or resting in the shade of Roman and medieval monu-
ments. A student of local history, Leopardi wrote against any innovation that
threatened the alleged integrity of his small patria, be it a new land register
or the railway. During the revolutionary upheavals of 1831, he actively partici-
pated in the establishment of an independent government in his town. Like
Canosa, he was fascinated by local revolutionary governments because they
could revive, in his eyes, medieval self-governing institutions. A biographer
remarked that during the revolutionary experience he acted like “a medieval
count,” arguing for his town’s communal prerogatives and against any form of
administrative centralization.”

The success of Canosa’s and Leopardi’s publications shows that their evoc-
ative and highly idealized narratives captured the imagination of large and
socially distant audiences. Theirs was a conscious and reflective effort to re-
call forms of experience which could “no longer be had in an authentic way.”*
Born in the feudal aristocracy, they excelled at reconstructing the everyday ex-
perience of ruling other men and women, “the private life of power” as Corey
Robin calls it, now threatened by insubordination.” In doing so, they made
appalling simplifications, but they demonstrated skill and historical sensitiv-
ity when they described traditional sociopolitical institutions as the outcome
of centuries-long processes. At the core of their historical reconstructions was
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a continuous and coherent tradition built around an ancient, God-given wis-
dom, one that had found its best incarnation in medieval Christian society.
Modern history is, essentially, the story of a ruinous decline, as this organic
society and its Catholic culture dissolved into a set of artificial —and therefore
unstable—political and cultural formations. At the root of this dissolution is
a fundamental moral corruption, evident in the hubris of deranged philoso-
phers who mistook their fanciful inventions for the true laws of the universe.
While distant from Maistre’s and Bonald’s structural understanding of power
and society, the representatives of the aristocratic reaction partook in craft-
ing powerful narratives of loss, and in taking up arms against the rational and
autonomous subject—an artificial construction whose only goal is to subvert
natural order.

Neo-Scholasticism

By the mid-1830s the culture of aristocratic reaction, with its colorful gothic
imagery, was on the wane. Figures like Canosa might have been useful for
hunting down liberal Freemasons and crushing revolutionary conspiracies,
but they could hardly fit into a normalized political life. Their literary produc-
tions, although vastly influential, were ill-suited to intellectual debate: while
suggestive and punchy, they were considered too anecdotal and theoretically
shaky. By contrast, a new body of knowledge was emerging that could be
deployed to fight the philosophical foundations of liberalism: Neo-Scholastic
philosophy.

Neo-Scholasticism was a sophisticated response to the crisis of the modern
age, programmatically opposed to modern thought, political and economic lib-
eralism, social reformism, and all democratic doctrines. It originated in Naples,
and the Theatine priest Gioacchino Ventura, who had given the eulogy for Fer-
gola, was one of its architects. Ventura played an important role in Restoration
Naples as a member of the Commission for Public Education and a royal cen-
sor. In 1821 he founded the Ecclesiastic Encyclopedia, an influential periodical
aimed at refuting the philosophy of the Enlightenment and liberalism, while
offering an alternative thought system that would sustain reactionary politics.
He defined his periodical as a “counterrevolutionary encyclopedia.”®

Ventura’s tone was dramatic: the walls are being stormed and no compro-
mise is possible; to concede one point means to lose everything. The editorial
line of his journal was clearly skewed toward the position of Lamennais, Ven-
tura’s personal friend, but he mobilized the entire Italian reactionary culture,
from Canosa to the groups of Turin and Modena. The framework of his ar-
ticles was rather simple: the only two “healthy” social actors left—the people
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and the legitimate kings—should once again ground society on traditional
Catholic values. The enemy was an undifferentiated mass of religious reform-
ism or religious tolerance, secularized philosophy, and liberal elites who ad-
vocated for a constitutional monarchy and economic liberalism. These mor-
ally corrupt doctrines were advanced by the materialist and profit-driven
bourgeoisie, a crowd of “ghastly men who emerged from the mud” Ventura
was against the expansion of trade and the full property of land, which he
described as the poisonous fruits of human cupidity. The idea of a social
contract was equally nefarious, as it too rests on unstable individual inter-
ests and ultimately on materialism and atheism. Other favorite targets were
mass education and the freedom of the press, which foster rebellion and so-
cial envy.® Ventura saw only one possible remedy for these ills: restoring the
felicitous state of the pre-revolutionary age by acknowledging the supremacy
of the pontiff within the Church; the supremacy of religion in every aspect of
social and cultural life; and, more generally, the priority of society over the
individual—of “the whole over the part” Not surprisingly, Ventura champi-
oned Lamennais’s theory of common sense as, among other things, it equated
modern philosophers who scorn testimony and authority to heretics who re-
tuse “to receive the scripture from the hands of the Church” These modern
philosophers failed to understand that truth cannot be reached through indi-
vidual perception and reasoning alone.®

Lamennais had been a useful resource to the Italian reactionary clergy in
the aftermath of the revolutionary emergency. However, by the mid-1820s, his
writings were no longer philosophically adequate. His marginalization was
only accelerated by the pontifical condemnation of 1832, as the French abbé
began questioning Rome’s authority. The ambitious objective of the Neo-
Scholastics was to construct an alternative to modern philosophy: an organic
system of knowledge embodied by a Catholic encyclopedia. The restoration
of Christian society required the restoration of Christian philosophy. Unlike
traditionalists and early reactionary Catholic authors, Neo-Scholastics aimed
to provide a rational foundation to their philosophical system in continuity
with the bimillennial tradition of the church. Appeals to the principle of au-
thority and to social considerations were insufficient to ground a theocratic
theory of society. Hence the enthusiastic “rediscovery” of Aquinas during the
first half of the nineteenth century. Some members of the Society of Jesus
were especially active in the elaboration of Neo-Scholasticism which, in spite
of significant internal resistances, was identified as the official philosophy of
the Catholic Church at the First Vatican Council (1870).%

Still, the notion of common sense continued to be important to many re-
actionary Catholics, who believed that “Aristotelian philosophy was common
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sense transformed into philosophical method” Ventura himself was con-
vinced that the scholastic tradition could be harmonized with Lamennaisian
common sense. He saw no contradiction between the argument that religion
cannot be founded on reason and the logical demonstrations of religious
dogma. Similarly, in his fight against contractualism, he blended traditional-
ist themes with arguments from Karl Ludwig von Haller’s Restoration of the
Science of the State, which was translated and published in Naples in 1826-
1828. Haller argued for the principle of authority by constructing his authori-
tarian and inegalitarian conception of political life “scientifically;” through
empirical observations and rigorous deductions.®

Ventura tried to harmonize these dissonances by arguing that in the absence
of hubristic corruption, the scientific method sustains rather than undermines
religion and tradition. Religious indifference is not the natural outcome of
scientific progress but is the consequence of a specific—and misguided—
scientific methodology. In the past, he explained, distinct methods were
deployed to study different kinds of objects: the principle of authority in
theological matters, common sense and tradition in moral and political mat-
ters, and the empirical method in the natural sciences. Eighteenth-century
philosophy tried to erase these epistemological boundaries and replace this
plurality of methods with a unique universal method. Thus the traditional hi-
erarchical structure of the sciences had been destroyed and mathematical and
empirical methods were illegitimately universalized. But such universality is
absurd for Ventura, as it requires excluding a priori religion and metaphys-
ics from the body of legitimate knowledge. Moreover, while previous natu-
ral philosophers acknowledged that their descriptions of the universe only
scratched the surface of reality, the modern ones were convinced they could
reach ultimate truths.®

To Ventura, Neo-Scholasticism is the philosophical remedy to this intel-
lectual catastrophe. The principle of scholasticism, he argues, is the “sub-
stantial unity” of form and matter in any reality. Thus, against sensationalist
doctrines, a human being is an indissoluble composition of body and soul.
Similarly, human reasoning is the unity of “truth” and “intelligence” Ventura
deploys scholastic categories to make it clear that true knowledge cannot be
the outcome of the individual mind’s independent process of discovery. By
analogy, Ventura concludes, unity in the social and political order derives
from the substantial union of the state and the Church. The Christian recon-
quista of the modern world needed to start from a reconfiguration of human
reason.®

Ventura appropriated scholastic thought to provide solid philosophical
foundations for the counterrevolutionary encyclopedia. Neo-Scholasticism
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offered a comprehensive and well-structured system of knowledge fit for the
challenges of the modern age. Within its framework certain themes and ideas
that had long been part of the reactionary discourse were given rigorous rein-
terpretations: Bonald’s definition of “human being,” Maistre’s theory of innate
ideas, and Lamennais’ doctrine of common sense as the ultimate foundation
for knowledge. Most importantly, the theme of the weakness of individual
human reason—evocatively captured by Maistre’s image of the “flickering
flame”—was integrated with the Thomistic doctrine of human reason as mir-
roring external reality, thus emphasizing its passive and merely explicative
and deductive nature, as opposed to an inquisitive and creative one. Accord-
ing to Neo-Scholasticism, the assent of reason to “primary truths” is immedi-
ate and intuitive, not the product of reasoning. Unlike in early reactionary
Catholic thought, this assent is not merely an act of submission but “an act
due to nature, which imposes those truths, without any proof, to any healthy
intellect, as it lets any healthy eye see daylight without the mediation of an-
other light to make it visible” Appropriately, Ventura wrote that scholasticism
was the most effective foundation for the principle of authority, as it offered
the definitive confutation that individual reason alone—the “private sense”—
could ever produce certain knowledge about anything.”
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Mathematical Purity as Return to Order

Introducing a pioneering historical reconstruction of the social dynamics
that characterized nineteenth-century mathematical life, Henk Bos noticed
how the opening of the century was a moment of major upheavals in politics,
commerce, industry, and the arts, as well as in religious and scientific think-
ing. In mathematics too, he noted, this period was one of “deep change” In
saying so, he meant that what can be observed in that field looks not like in-
cremental development but rather like a major shift in European mathemat-
ics, one that would bring about a new view of mathematics as a whole: a new
understanding of its foundations, the nature of its fundamental concepts, and
its overall educational function. As part of this process, new institutions for
the pursuit and teaching of mathematics were created and old ones were radi-
cally transformed.!

In this book, we have focused on a key aspect of this shift: the urgent need
to provide solid foundations for mathematical procedures that had been de-
veloped in the eighteenth century and were now perceived as unwarranted
and unreliable. One cannot understand nineteenth-century mathematical
life in Europe without grasping the pervasiveness and seriousness of this
foundational anxiety. Historians of mathematics have often accounted for
the foundational projects of the early nineteenth century by endorsing the
argument that then-current practices were plagued by unacceptable logical
gaps. From this historiographical perspective, the process of rigorization is
self-explanatory. Addressing the concerns of a later generation of commit-
ted foundationalists, Ludwig Wittgenstein pondered the reasons why logical
contradiction should inspire fear. After all, he quibbled famously, it’s up to us
to decide what follows from a contradiction; logic does not decide for itself.
The curious historian should wonder similarly about all foundational quests
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in mathematics and investigate them as veritable historical problems. Why
did practitioners begin to perceive these alleged logical gaps, and why did
they consider them unbearable?*

Steering clear of teleological reconstructions, some scholars have explored
the institutional conditions of these conceptual and methodological changes.
In particular, they have related the new foundational concerns to changes
in European educational systems. The need to teach large classes in the new
French schools of engineering, for example, made it desirable to clarify and
systematize mathematical theories, providing a pedagogical rationale for
rigorization. In Great Britain, debates for or against analysis were typically
framed in a pedagogical discourse freighted with moral significance. The
mathematics-morality nexus is also visible in the context of the new Prus-
sian research university, where “pure mathematics” emerged as the corner-
stone of a self-standing and newly autonomous world of mathematics that
helped professionalize the discipline and fashion the persona of the modern
mathematician.’

Building on this sensitivity to the ecologies of mathematical practice, I
have explored the case of an early manifestation of this foundational anxiety
and offered a sociohistorical interpretation for it. In order to do so, I have fo-
cused on specific groups of actors and on their experience of this anxiety, or
lack thereof. It turned out that I could not write a history of their mathematical
concerns and achievements without also writing a political history. The anxi-
ety of the synthetics, I argued, was political as well as mathematical. 'm not
saying that it was political rather than mathematical. Nor am I implying that
their mathematics was distorted by their politics. This example is not a patho-
logical case in the history of mathematics, and mine is not a cautionary tale
about what can happen to good mathematics when it falls prey to ideology.

Rather, the strange case of the Neapolitan controversy over methods ef-
fectively illustrates the social shaping of mathematical knowledge. This case
is strange because the social-shaping process is in full sight—not a common
occurrence in the history of mathematics. The Neapolitan Revolution was, at
once, mathematical and political, and so was the ensuing Restoration. See-
ing these two dimensions as mutually constitutive implies the inescapable
historicity—and therefore contingency—of mathematical knowledge. Like
all knowledge, mathematics is produced, validated, used, and modified by
social collectives and through social processes. All mathematics bears the
marks of this contingency. It is, in other words, the outcome of choices that
could have been different.

How can we construct narratives that effectively reveal this conventional di-
mension? We need stories in which sameness and universality in mathematics
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are not a given but the outcomes of historical processes of knowledge-making
and circulation. In this book, I wove microhistories of mathematical choices,
revealing how they were invariably collective, contingent, and goal oriented.
The groups that made these choices shared orientations towards social life,
orientations that sustained and benefited from those choices. Synthetics and
analytics argued strenuously over mathematical methods, the role of math-
ematics in science and engineering, the function of higher education, and
role of mathematics in political and economic matters. The synthetics’ foun-
dational anxiety in mathematics was a dimension of their overall struggle to
restore legitimate authority and “natural order” in what they experienced as
a deeply dissonant and corrupted world. The analytics, by contrast, did not
share this anxiety. The algebraized mathematics they promoted was seen as
the finest expression of a universal rationality that informed and legitimated
their disruptive social planning: they saw it as the very logic of modernization.

Mathematics enters this book as politics then, not because I think math-
ematics should or can be reduced straightforwardly and invariably to politics,
but because the constraints and affordances that characterize the mathemati-
cal imagination of these groups were shaped by a social experience over-
whelmingly informed by concerns for social order. And, in turn, their politi-
cal imagination was shaped by their mathematics—think, for example, of the
analytic structure of the Jacobin secret society in 1794. My answer to the his-
torical question of the transformation of mathematics in the early 1800s thus
historicizes the foundational anxiety, which was by no means self-evident. Its
emergence depended on a particular and contested perception of the current
status of mathematics, a perception channeled and articulated by a specific
mathematical culture. Is it better to solve a geometrical problem via analysis
or synthesis? The answer to this question could only be technical. But this
technical answer was structured (via priorities, assumptions, legitimate pro-
cedures) through a process that could only be social. Technical choices, in
other words, are inherently rooted in the culture, and therefore social experi-
ence, of the relevant collectives.

More specifically, in response to historical questions about the rise of pure
mathematics and the transformation of mathematical practice that accom-
panied it, I have offered an interpretation of pure mathematics as return to
order. Up until the eighteenth century, pure mathematics was understood
as the result of a process of abstraction from empirical reality, with “mixed
mathematics” occupying the intermediate space. Pure mathematics as it
emerges after 1800 is something different. It is the very core of mathematics,
and its separation from empirical reality is not one of degree: it describes
another kind of reality—one that is purely intellectual, and independent from
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any empirical state of affairs. In Naples, foundational concerns surrounding
the rise of pure mathematics were part of a broader sociotechnical attempt
to resist revolutionary upheaval and re-establish social and cognitive order.
Reactionaries perceived algebraized mathematics—analysis—as degenerated
knowledge, responsible for the moral and political breakdown of Europe. By
contrast, they promoted synthesis as the return to an alleged ancient wisdom
that would restore and support traditional hierarchies, both social and natural.

These associations were not superficial or generic. Synthesis, for instance,
was not favored by reactionaries simply because it was part of an alleged tra-
dition, nor was analysis rejected just because it was seen as new and French.
Rather, the specific technical features of these approaches were morally and
politically charged. For Fergola, the divination of ancient methods and the
quest for mathematical purity could restore the dignity of mathematics while
shielding metaphysics and religious dogma from the corrosive critique of “ar-
rogant mathematicians.” Flauti’s geometrical program undermined the cred-
ibility of engineering knowledge: the analytic savoir-faire was not—and could
not be—universally valid. Conversely, for the analytics, the quest for general
methods was legitimated by an image of mathematics as universal language—
not a game, as it would be for a later generation of mathematicians, but the
very essence of human rationality. In sum, the two problem-solving meth-
ods and the two competing images of mathematics that shaped them were
sustained by distinct sets of resources, assumptions, metaphors, skills, tacit
knowledge, and goals, the scope of which reached well beyond the realm of
mathematics—that is, by two alternative mathematical cultures.

In turn, these mathematical cultures were shaped by and sustained two
alternative images of reason. Hence my use of analytic and reactionary reason
as organizing principles of the book. A mathematical technique is necessar-
ily embedded in a specific set of epistemological assumptions. Referring to
images of reason is thus a way to capture key aspects of these sets of assump-
tions and emphasize their systemic traits. Also, doing so makes it easier to see
how certain technical choices had political significance as they shared and
reinforced epistemological traits of relevant political concepts and practices.
I focus primarily on the opposition of analytic and reactionary reason, which
I deploy as ideal types, but that cleavage is not the only important one in this
book. Within the analytic genealogy, the shift from a revolutionary reason—
and therefore a revolutionary mathematics—to a moderate liberal one is of
the essence in my story. The moderate liberal reason of the Napoleonic and
Restoration state is bound and self-disciplined, and while it legitimates a neu-
tral, instrumental technical dimension, it confines the truth of its mathemat-
ics to the ethereal realm of pure mathematics.
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At various points in this book I have described change in mathematics as
a dimension of a broader change that is at once cognitive and social. In this
perspective, it would be misleading to understand the Neapolitan case as one
in which politics influenced technical solutions. There was no such distance.
The technical was the political. And the genealogy of mathematical purity
that I offered is ipso facto the genealogy of a form of political rationality.

Small Places, Large Issues

The history of science of the last few decades has been keen on using the
microscope and rather allergic to the sweeping generalizations of old times.
As a consequence, some have lamented, it has become more difficult to make
sense of large-scale change and longue-durée processes. A spate of sophisti-
cated microhistories has enriched the field and enthralled scholars, but what
about the big picture? In the history of mathematics this problem takes an
even sharper form: how can one craft stories that bridge the chasm between
carefully reconstructed local experiences and the global transformations of a
distinctively universal discipline?

Focusing on a small place at the margins of the enlightened mathematical
regime enabled me to explore empirically the interplay of cognition and so-
cial interaction, and thus to address the large issue of mathematics as politics.
Why do we find such an extraordinary interest in promoting (or opposing)
mathematical abstraction and generality in Naples around 1800? One might
speculate about the recurrent debates on abstraction that are part and parcel
of the history of mathematics itself and be content with identifying different
mathematical styles at work in different places and times. A more profound
historical understanding can be achieved by emphasizing how a certain spirit
of abstraction seems to pervade European mathematics in the late eighteenth
century and associating it with new teaching and research institutions and
with new professional personae, such as the “modern engineer” or the profes-
sional mathematician, and hence with the sets of cognitive and moral values
that they embodied.* A further step, one I have taken in this book, is to re-
construct what “abstraction” meant concretely within different mathematical
cultures and how these meanings were constitutive of competing ideals of
reason and rationality that carried immediate political significance.

Where does this reconstruction leave us in terms of the big picture? The
Neapolitan case was not typical. If we were to focus on another small place,
there is no reason we should expect to find the exact same associations—for
example, that of a sophisticated form of Euclidean geometry with theologi-
cally and politically reactionary positions. Local stories would likely point
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in different directions, but this variability should not be seen as a problem,
as one of microhistory’s lessons is precisely that “similar effects can be due
to very different causes; and similar causes can—depending on background
conditions—have very different effects”™ In fact, I do not claim that the math-
ematical concepts and practices described in this book had a univocal politi-
cal meaning. On the contrary, it is easy to see that the assumption of a deter-
ministic relation would not stand the test of historical evidence.

One needs only to move up the Italian peninsula to the city of Modena,
home to physician and mathematician Paolo Ruffini (1765-1822). Ruffini is
credited with the first version (1799) of the proof that polynomial equations
of degree five or higher cannot be solved by radicals, later developed in the
Abel-Ruffini theorem (1823). This fascinating limitative result contradicted
entrenched expectations. Lagrange himself was convinced that quintics could
be solved by radicals; it was just a matter of figuring out how. The troubled
history of this theorem, including the fact that Ruffini’s result was ignored
for many years, shows that it met a remarkable resistance. Ruffini’s scholarly
persona has many similarities to Fergola’s: they shared a fervent Catholic de-
votion, modesty, asceticism, and an alleged lack of interest in political mat-
ters, though they both feared and loathed French-inspired moral and social
upheavals. They both supported cultural and institutional initiatives that
aimed to restore religious and political order. Like Fergola, Ruffini published
a defense of the immateriality of the soul (1806), dedicated to Pope Pius VII,
in which he engaged in a systematic rebuttal of all forms of scientific materi-
alism. Ruffini structured his critique in a rigorous Euclidean fashion, to prove
the “theorem” that any being endowed with cognitive faculties must necessar-
ily be immaterial. Ruffini and Fergola crossed paths often, and the Neapolitan
synthetics cited Ruffini’s work with appreciation.®

One might expect that Ruffini was a staunch defender of synthetic ge-
ometry. He wasn't. He was a committed algebraist operating in northern
Italy, where algebra had a long and glorious tradition and eighteenth-century
analysis was authoritative and institutionally entrenched. After all, Lagrange
was born and had taught for many years in Turin before moving to Paris, and
Ruffini saw his own work as a continuation of the study of equations carried
out by his famed predecessor. The set of cultural resources that Ruffini had at
his disposal was different from Fergola’s, and different were the assumptions
and expectations that constituted the persona of the professional mathema-
tician in northern Italy. Given this set of conditions, a return to an alleged
Greek-style pure geometry as the cornerstone of mathematical practice was
not a viable option for Ruffini. But he too felt acutely the need to oppose
what he saw as the eighteenth-century abuse of mathematics. He agreed that
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the doctrines of sensationalism and materialism had corrupted mathematics,
with disastrous moral and political results. Ruffini devoted an entire book to
refute Laplace’s determinism: he was appalled by the Frenchman’s ambition
to apply his theory of probability “to the phenomena of Nature, the moral ac-
tions, and the most important questions in life” Ruffini rejected the idea that
one can discuss voluntary actions in terms of Laplacian probability. Such de-
terminism was for him exemplary of that typically eighteenth-century philo-
sophical aberration: the delusional use of mathematics to understand nature
and society in their entirety.”

Like Fergola, Ruffini believed that one way to oppose and possibly re-
vert this catastrophic philosophical turn was to defend the boundary be-
tween what he would call the moral and the physical. This he did both as
a practicing physician and as a professor of mathematics: Ruffini’s algebra
was disembodied, like the souls that left the bodies of his dying patients. In
his hands, and in those of a few other devout north-Italian mathematicians
like Gabrio Piola (1794-1850), the techniques of algebra and calculus were ex-
plored, developed, and rigorized while being disconnected from their opera-
tive dimension. Their significance did not depend primarily on their empiri-
cal applications (though of course they could be used to predict and control
phenomena, to some extent), nor did they offer an infallible and universal
method for penetrating the essence of reality. Reality was conceived as on-
tologically and epistemologically stratified, and its study required the use of
multiple cognitive approaches. Piola and Ruffini valued analysis, above all, as
a form of metaphysical contemplation.®

In this perspective, the priorities that set the mathematician’s research
agenda were the rigorization of mathematical intuition, the search for the
internal foundations and overall consistency of mathematical analysis, and
the realization of its limited scope. The relevant similarity between Ruffini
and Fergola is not to be found in the specific area of mathematics that they
pursued and considered fundamental. There is nothing intrinsic to synthetic
geometry that associates it with reactionary orientations. Instead, what they
shared was the urge to react against the perceived abuses of algebra and cal-
culus. These disciplines had been hijacked to support a perverted material-
istic and deterministic philosophy, which they saw as the direct cause of the
political upheavals that plagued their homelands. Their reaction was philo-
sophical, political, and mathematical. Mathematics needed to be restored to
its proper role as a means for the contemplation of metaphysical truths. The
validity of its statements must remain bound to a specific epistemological
level. Mathematicians must avoid two major mistakes: they shouldn't focus
exclusively on practical applications, as if the meaning of mathematics came
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from its relation to empirical reality, but they should not indulge in “sterile
abstractions and generalizations” either, as the latter might be “founded upon
not-too-sound hypotheses” It followed that the most pressing problem was
one of order and discipline: mathematical practice needed to be “rigorized,”
grounded on solid logical or intuitive terrain. Eighteenth-century analytic
practice, with its unbounded algebraic optimism, was not just morally and
philosophically reprehensible: it was technically unsound. The return to order
needed to begin from mathematics.’

Is this interpretation only useful in the context of the Italian peninsula,
a land of precocious and profound anti-Enlightenment reactions? There are
other debates between supporters of geometrical and analytic methods on
the Continent and in Great Britain during the first half of the nineteenth cen-
tury, but I do not assume that they can be interpreted along the same lines. In
any case, concentrating only on the opposition between synthesis and analy-
sis would distract our attention from what seems to be the real leitmotif that
links the research of Fergola and Ruffini: the defense of reactionary reason
through mathematics.

To look for similar mathematical experiences means searching for at-
tempts to rethink mathematics as a self-standing body of knowledge, not de-
fined by its relation to empirical reality, and whose applications can be useful
but are limited in scope. Such experiences are often flagged by the appearance
and success of the new notion of “pure mathematics,” a field that, once prop-
erly defined, would be the mathematician’s legitimate kingdom. The nature of
the foundation can vary from geometrical intuition to some form of logical
consistency. But the key move is severing once and for all the connection
between formal algebraic procedures and the inner structure of empirical
reality—that is, the link that had legitimated the rampant mathematization
of social and political life, emblemized by the likes of Condorcet and the
Neapolitan Jacobins. Emphasis on such a notion of pure mathematics, often
framed in terms of resistance against French military and philosophical oc-
cupation, figured quite prominently, for example, in the German-speaking
lands. But rather than describing yet another case from the margins of the
French Empire, let’s take one last step toward its very center.

Et in Paris Ego

Arriving in Paris from Naples via Modena sharpens our gaze. Parisian math-
ematical life lacked the extreme polarization and the institutional tensions that
we have found in Naples. Mathematical practice here seems, at first glance,
more progressive and continuous. The standard narrative of its transformation
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does not center on spectacular epistemic ruptures. Mathematicians did not
routinely accuse each other of not having a clue of what mathematics was all
about or of not understanding the very nature of proofs. And yet, familiar as
we are with the Neapolitan debate, we have developed an eye for cracks in
seemingly solid mathematical regimes.

Back in 1799, Ruffini believed that his limitative result had momentous im-
plications. He was eager to share it with leading scholars—Lagrange above all.
But the French mathematician found Ruffini’s proof too obscure to fathom
and declined to comment, consigning it to temporary obscurity. However,
an acknowledgment of the importance of Ruffini’s result arrived in 1821, from
Augustin-Louis Cauchy (1789-1857), who wrote that Ruffini’s “memoir on the
general resolution of equations is a work which has always seemed to me wor-
thy of the attention of mathematicians and which, in my judgment, proves
completely the impossibility of solving algebraically equations of higher than
the fourth degree” Cauchy had generalized some of Ruffini’s results, and he
realized that Ruffini’s techniques could be turned into useful tools to tackle
what he thought was the most urgent mathematical task: the rigorization
of analysis.'

The transition from Lagrange to Cauchy is usually seen as a key moment
in the coming of age of modern mathematics. Its importance lies not only in
the fact that Cauchy contributed significantly to the fields of mathematical
physics and higher analysis. His research and teaching were framed within a
new image of mathematics: he aimed at providing rigorous foundations for—
and a reinterpretation of—all existing methods and concepts. The logical rigor,
clarity, and precision that came to be associated with Cauchy’s work were not,
for him, merely desirable features that could be dispensed with if needed.
Analysis, in other words, was not just about solving problems through the
skilled manipulation of symbols. Eighteenth-century mathematicians had
obtained a wealth of useful results by extending the use of algebraic methods
from the finite to the infinite domain under a set of unwarranted assump-
tions, as if formal validity were by itself a warranty of truth. Cauchy aimed
at reinterpreting all these results and concepts by situating them within
a legitimating logical structure. His final goal was to make clear what can
or cannot be done in mathematics: what methods are legitimate and under
which conditions they can be deployed. In order to do so, he required much
higher standards of rigor than those shared by his predecessors, and the de-
velopment of new technical tools for the study of mathematical procedures.
Historian Judith Grabiner has characterized Cauchy’s new analysis—and its
development by the likes of Nils Abel, Bernhard Riemann, and Karl Weier-
stass—as a “true scientific revolution.” She uses the term in its Kuhnian sense:
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nineteenth-century analysis with its rigorous definitions and proofs had not
“grown naturally or automatically out of earlier views” The new “mathemati-
cal climate” of precision made it possible to define concepts (such as uniform
convergence) that could not be studied or even expressed in the framework
of eighteenth-century mathematics."

Cauchy, who had been trained as an engineer and was for a while a profes-
sor at the Ecole Polytechnique, did not aim for a straightforward return to Eu-
clidean geometry. Yet he was proud to describe his project as one that would
restore the rigor of ancient geometry in mathematics. The Greek spirit, he
thought, would live on in the rigor of his definitions and in the overall logical
structure of his mathematics. In many passages, as argued by Michael Barany,
it’s his mathematical imagination that is best characterized as geometrical."?

Eighteenth-century mathematicians had devised several strategies to ad-
dress the then-not-very-pressing question of the foundation of calculus,
which they understood mainly as justifying the rules for differentiating al-
gebraic quantities. Lagrange had a more systematic view of the question and
was convinced that analysis could ultimately be reduced to algebra. Such a
reduction would provide the necessary grounding, as algebra was considered
a generalized arithmetic for which no further foundation was required. The
algebraization of calculus satisfied Lagrange’s quest for maximum generality
while omitting geometrical and empirical intuition as well as philosophical
considerations such as those on the nature of infinitesimals.'

Like Ruffini, Cauchy saw his work mainly as building upon Lagrange’s
achievements. In fact, he turned the foundational program into a reality,
though in a way very different from what Lagrange had envisioned. To Cau-
chy, Lagrange had not been rigorous enough: he had admitted into calculus
almost all methods used in the algebra of the infinite, simply because they
seemed to work. Lagrange’s own plan for reducing calculus to algebra relied
on the assumption that certain relations about infinite series hold under any
condition. Instead, Cauchy argued, “most formulas hold true only under cer-
tain conditions, and for certain values of the quantities they contain” Such
conditions need to be determined with precision. Cauchy thus used Lagrange’s
work extensively but transformed its meaning and purpose; his ultimate ob-
jective was to infuse algebraic formalism with geometric certainty."*

Why did Cauchy have such a heightened sensitivity for the question of
foundations? As in the case of Fergola and Ruffini, it's Cauchy’s orientations
to social and political life that help us reconstruct the meaning of his math-
ematical anxiety. Lagrange had been the first prominent mathematician to
turn the question of the foundation of calculus into a relevant problem. In-
terestingly, his attention seems to have turned toward foundational questions
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mostly in response to criticisms raised against the rigor and reliability of
calculus by theologians defending religion from the attacks of modern phi-
losophers. By far the most famous was George Berkeley (1665-1753), whose
sharp remarks on the paradoxical features of Newton’s fluxions and Leibniz’s
infinitesimals had already stimulated some of the most interesting exchanges
on foundations both in Britain and on the Continent. Lagrange also took very
seriously the critique by Catholic theologian Giacinto Gerdil (1718-1802) of
the way mathematicians handled the concept of infinity. By the close of the
century, Lagrange was convinced that the question of foundations required
more attention than it had received so far."”

As for Cauchy, the foundational question was the scandal that shapes his
entire work. As argued by his biographer Bruno Belhoste, Cauchy was, first of
all, a mathématicien légitimiste, a staunch defender of the alliance of throne and
altar who looked back in horror at the Great Revolution and its political and
cultural aftermath. Throughout his life, he seemed truly anguished by the des-
tiny of Catholicism in France and would commit himself to various attempts to
restore the dignity and honor of the “true religion.” He sided with the Jesuits in
their fight against the monopoly of higher education held by the University of
Paris and used his influence in the academic world to demolish any material-
ist philosophy he encountered. Of course, such behavior came at a cost, as the
official world of science, mathematics, and engineering in postrevolutionary
France was by and large liberal and anticlerical. In particular, the 1830 revolu-
tion would be for him a “national catastrophe” as well as a “personal drama.”
On that occasion, this “veritable Jesuit in short frock,” as Stendhal dubbed him,
left the country and his academic positions and spent a few years abroad. The
reader will not be too surprised to learn that he traveled to hotbeds of reaction-
ary Catholicism such as Modena and Turin, wrote to reactionary rulers across
Europe for financial support, and had an audience with Pope Gregory XVI. On
his return to France in 1838 he occupied a marginal position in the academic
world and was unable to secure a teaching position until the upheaval of 1848.'°

In his letter of 1821 to Ruffini, Cauchy wrote that although he owed much
to Laplace, he was strongly opposed the latter’s use of the theory of probability:
“History ought not be investigated from a standpoint of formulas; nor should
sanctions be sought for ethics and morals in the theorems of algebra or in-
tegral calculus” Cauchy’s understanding of mathematics, its epistemological
status, and its role in human affairs echoes the tenets of reactionary Catholi-
cism and is well-aligned with those of Fergola, Ruffini, and other devout and
legitimist mathematicians. Mathematics and science, for Cauchy, are about
the contemplation of truth; in fact, “the pursuit of truth should be the sole
aim of any science” Scientific truth is necessarily incomplete, a pale reflection
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of supernatural truth. But the two are related, as Cauchy argues, using well-
known arguments from natural theology or emphasizing the divine nature of
the human intellect. Contemplating natural and mathematical truths prepares
us for other, far more important contemplations: “The mere contemplation
of these heavenly wonders, of their divine beauty, suffices to compensate us
for all that we may sacrifice in discovering it, and the joy of heaven itself is no
more than the full and complete possession of immortal truth”"”

Like Fergola and Ruffini, Cauchy argued that there exist different kinds of
truth: the dogmas of revealed religion; the principles of sound metaphysics
and morals that should inform social life; mathematics; and the knowledge
of natural states of affairs. He was acutely aware that there are intrinsic limita-
tions to the knowledge that can be gained through the sciences: they will never
let humans discover “the innermost nature of beings, of things, and would
never discern the secret mechanisms that underlie the motion of things” “The
great crime of the last century,” he declared, “was that of wanting to raise na-
ture itself up against its very Author, of desiring to set creatures in a state of
permanent revolt against the Creator and even to arm the sciences against
God himself” The sciences should be cultivated “with ardor” but “without
falling prey to the desire to extend them beyond their proper domains” How
absurd, continued Cauchy, to believe that “we can come to grips with history
by means of formulas” or “base morality on theorems from algebra and from
integral calculus” It was time for the true mathematician to determine with
precision the domain of validity for methods and results that the mathemati-
cians of the Enlightenment age had improperly extended. Mathematics should
retreat from empirical fields to which it was inapplicable: “Thus,” comments
Belhoste, “it was that the confident age of indefinite extension was followed, in
analysis, by a more rigorous age of voluntary restriction®

This age of voluntary restriction originated the concepts, methods, and
domains of research that contrived modern analysis. Cauchy’s mathematical
practices of self-discipline and self-limitation were expressions of a new kind
of reason, a reactionary reason. Grabiner is right in seeing a major break in the
history of mathematics where others saw simply a process of self-explanatory
rigorization. The term “revolution,” however, might not be the most suitable
to capture the meaning of Cauchy’s newly rigorous and pure mathematics.
What he accomplished was instead a mathematical counterrevolution.

Mathematics and Modernity

In the 1820s Cauchy set the tone of European mathematics for decades to follow.
In Grabiner’s words, he created the “climate” for a profound transformation of
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the entire edifice of mathematics and for the reinterpretation of all its pre-
vious results and methods. The principles that guided this transformation
were those of rigor, self-restraint, and purity. A new age had opened—the
age of modern mathematics—in which the meaning and use of mathematics
was subject to a “voluntary restriction” At the same time, some traits of late
eighteenth-century analysis too strike us as distinctively modern: the quest
for generality, the emphasis on practical applications, the ambition to mecha-
nize mathematical procedures, and the interest in developing algorithms that
would increase our ability to predict and control phenomena. So how should
we understand the nexus of mathematics and modernity?

Historians of mathematics use the terms “modern” and “modernization”
to refer to different periods and features, including early modern algebraic
innovations, early-nineteenth-century rigorization, and, most commonly, the
period between 1890 and 1930. The latter was characterized by the accelera-
tion of some of the trends we have encountered in this study: foundational-
ism, abstraction, axiomatic and formalist approaches, mathematics as a self-
standing system of knowledge, structuralism, and the sense that one is at a
moment of radical rupture with the past. The purely syntactic notion of a
formal system did not belong to the mathematical imagination of Fergola and
Cauchy: it emerged fully only in this later wave of foundational research and
followed the legitimation of non-Euclidean geometries. It has been often no-
ticed that this new, modern way of understanding mathematics shared some
of its features with contemporary visual arts, music, and architecture. Jeremy
Gray has given us a detailed overview of the pervasiveness of these modernist
traits in logic and mathematics. His assessment, however, falls short of trying
to explain the simultaneous fascination with abstraction and structure across
socially distant fields in the arts and sciences. Historians of art have explored
possible connections, showing how some artists looked at the natural sci-
ences and mathematics to address pressing problems in their own practices.
This approach goes beyond the recognition of common features and engages
with possible historical explanations for their emergence. The discourse of
science is thus described as a resource at the artists’ disposal. But was math-
ematics itself shaped by the broader modernist culture?"

The most impressive attempt to answer this question is Herbert Mehrtens’s
Moderne-Sprache-Mathematik, an ambitious and original book, published in
1990, that deploys high-powered semiotic and philosophical tools to study
the discourse of the autonomy and meaning of mathematics in Germany be-
tween 1890 and 1930. Mehrtens divides up the leading mathematicians of that
period into “moderns” and “countermoderns,” with David Hilbert and L. E. J.
Brouwer as representatives of the two groups. The moderns saw mathematics
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as an autonomous space of free human creation, logical coherence being its
only constraint. Mathematics per se did not capture any essential trait of the
empirical world; it was an artificial symbolic language whose axioms and
rules were explicit and conventional, like those of the game of chess. The
countermoderns, by contrast, emphasized the role of intuition (Anschauung)
as the basis of mathematics and the field’s essentially constructive nature. The
truth of mathematics ultimately depended on something that was ontologi-
cally independent from the mathematical language in which it was expressed.
The two groups also diverged significantly on the role mathematics should
play in society. For Mehrtens the foundational crisis of the 1920s was, above
all, a crisis of identity of an entire discipline. He did not shy away from trying
to pin down the causes of such a crisis: it was, for him, a reaction to the ac-
celeration of the social process of modernization that had invested Europe in
the second half of the nineteenth century. This process, the privileged object
of study by the newborn discipline of sociology, did not leave mathematical
life unaffected. Issues of productivity, labor, and disciplinary identity shook
its academic community and shaped its debates, especially the foundational
one. Moderns and countermoderns both reacted mathematically to the great
social problems of their age.?

In this book I have clearly followed Mehrtens’s invitation to explore the
politics of mathematical modernity, and, like him, I believe that historical
understanding requires going beyond morphological descriptions and com-
parisons. Similarities, per se, might not mean much, nor do they point nec-
essarily to any profound connection. Like Mehrtens, I have not shied away
from trying to understand historically the emergence of key traits of mod-
ern mathematics—purity, above all. My strategy, however, has been different.
Rather than relying on discourse analysis, I showed how synthetics and analyt-
ics mobilized available materials and symbolic resources to address questions
of sense making and problem solving. Moving from their concrete experience,
I reconstructed their competing mathematical cultures and their broader so-
cial orientations. Consider the relation between Fergola’s mathematics and a
painting of the Posillipo school. What connects these two historical objects is
not simply the fact that they share certain formal traits or are semiotically re-
lated. Rather, they offer ways of tackling two concrete and distant field-related
problems (What does it mean to prove a geometrical statement? How best to
represent visually the Neapolitan landscape?) while pointing toward a com-
mon solution to urgent problems of social order (resisting the transformation
of Neapolitan social and political life along revolutionary and liberal lines).

The direction of my analysis is also different from Mehrtenss. He begins
with the definition of interpretive categories (modern and countermodern)
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that he subsequently applies in a series of top-down movements. The impres-
sion is that some actors are thus boxed up in ways that do not capture the
complexity of their scientific lives. My analysis moved in the opposite direc-
tion, focusing on how local communities of mathematicians understood cer-
tain problems and addressed them based on available resources and within
existing institutional constraints. I built upward from there, toward their
mathematical cultures and the solutions that these cultures offered to prob-
lems related to modernization. Categories such as “reactionary mathematics”
are thus not to be found at the beginning of my historical reconstruction but
are rather an outcome of it. They are not clear-cut or rigid; they do not carry
out explanatory heavy lifting, which makes it easier to avoid deterministic
trajectories and keep the focus on each contingent deployment of mathemati-
cal tools and concepts.

Finally, this study is also indebted and complementary to a rich body of
literature in the history of science that has studied the emergence of mod-
ern analytic machines, techniques and forms of discipline, and their social
significance. The Neapolitan analytics had a clear idea of what modernity
should look like, and this literature is key to exploring how they understood
the nexus of analysis-mechanization-modernity.*' Building on this literature,
I have delved into the vast and under-researched world of those who, around
1800, were resisting modernization. Their resistance was not passive. They
did not simply cling onto the last remains of defeated traditions, even though
they would constantly declare that this was precisely what they were doing.
In mathematics, the core of my story, they creatively reactivated and reinter-
preted past mathematical knowledge (like Fergola) or pushed innovation in
a way that would altogether change the meaning of mathematics itself (like
Cauchy). In both cases, the goal was not simply to resist innovation but to
reshape mathematics through a process of rigorization that would increase
precision and rigor while restricting and disciplining the use of mathemati-
cal formalism. They strived, in fact, for a different kind of modernity. And to
some extent they succeeded. When we think about our mathematical mo-
dernity, from Cauchy onward, we should recognize that some of the assump-
tions and priorities that shaped it were originally associated with reactionary,
anti-modern values.

Sociologically, this recognition reveals the fallacy of seeing a rigid op-
position between tradition and modernity, as if the first stood for passivity
and immobility and the second for action and innovation. This dichotomy
has long been entrenched in social theory, and it still shapes much of con-
temporary social and political discourse. It is one of the most archetypical
Enlightenment myths, and abandoning it is a long and difficult affair.*> And
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yet the use of this dichotomy, with all its moral associations, oversimplifies
our representation of social processes and clouds our understanding of the
social construction of knowledge. The present study is an illustration of how
mathematical knowledge, like all other kinds of knowledge, is the outcome
of traditions that are creatively reinvented at each single step, even when it
looks like they are simply being continued. But there is no such thing as “sim-
ply continuing” a knowledge tradition, as if the next step were obvious and
predetermined. Not even in mathematics. Continuing a tradition should not
be more obvious and natural, in terms of historical understanding, than ex-
plicitly attempting to modify it. In this sense deductive formal knowledge is
not different from the rest of human knowledge: tradition and change are to
be found everywhere in the knowledge-making process.

Historically, these conclusions leave us with an understanding of math-
ematical modernity as central to the advent of modern political life. As we
have seen, mathematical modernity was shaped by distinct, at times opposed,
orientations toward natural and social realities. Among them, we paid par-
ticular attention to the rise of pure mathematics and the disconnection of
mathematical meaning from empirical reality. These phenomena were not
logical developments of earlier mathematics; they rather marked a rupture,
a shift—a counterrevolution, I argued—and were the results of historically
situated choices. These mathematical and often highly technical choices pro-
vided the logico-mathematical infrastructure for the age of Restoration and
for forms of reason and political life, ranging from reactionary to liberal, that
shared a common rejection of revolutionary action and of the empowerment
of subordinate social groups. They also rejected a vision of mathematics and
science as reflexive practices that could transform social worlds and support
new political subjectivities, best exemplified by the revolutionary mathemat-
ics of the Jacobins. Political revolution and the questioning of existing social
hierarchies had long been condemned as manifestations of moral corruption.
In the world of self-restricted modern mathematics, they could also be de-
clared irrational and technically unviable. Mathematical restriction entailed a
restriction of viable political options.

I conclude by acknowledging that my tools and guiding principles too were
forged in the conflict that I describe in this book. It was useful but unfair to
point a finger at Gillispie’s asymmetrical stance as if I were on epistemological
high ground—I am not. The contingent and local notions of reason, knowl-
edge, and mathematical culture that I have deployed to tell this story are obvi-
ously rooted in the composite reactionary culture that I have reconstructed,
while my understanding of the proximity of mathematics and politics, of
mathematical procedures as constitutive of social order, echoes the Jacobins’
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revolutionary and impure epistemology. Inevitably, we use and adapt the tools
we have inherited; and while the meaning of these tools can be transformed by
new usages, we can be sure of one thing: that they will never be neutral.

Epilogue

For all its decades-long clamor and drama, the conclusion of the Neapoli-
tan controversy over mathematical methods was rather underwhelming. It
ended, or, to be more precise, faded away, in the early 1840s. There was no
clear verdict; rather, it slipped into insignificance. The original terms of the
controversy had lost their urgency—in fact, they had lost their meaning. Re-
sponding to the synthetic challenge of 1839, Padula had proclaimed the fail-
ure of Fergola’s program and the anachronistic, useless nature of synthetic
research. At that point, the analytics had no interest in continuing to give
visibility to the synthetics’ arguments. Their approach had been institutional-
ized where it mattered, and they now represented Neapolitan mathematics in
the eyes of their Italian and European colleagues.®

By the time of the national unification of Italy in 1861, the second and
third generation of analytic mathematicians had embraced the liberal-
patriotic ideals of the Risorgimento, contributed to the defeat of the Bourbon
regime, and even (some of them) entered politics. To them, the Risorgimento
had been a process of both political and scientific emancipation, and they
saw modern science as central to the life of the new nation. Given the dis-
proportionate political weight of the Italian mathematical community in the
new national parliament, it’s not surprising that matters like mathematical
education would be high on the agenda. It is in this context that the ghost of
the by-then-forgotten Neapolitan controversy should make its appearance.**

In 1867 a parliamentary commission suggested that Euclid’s Elements
should be adopted as the textbook of geometry in the colleges of the new
kingdom. This tactic was seen as the most effective way to replace the con-
geries of texts used in the pre-unitary states and standardize the teaching of
geometry across the nation. Antonio Cremona (1830-1903), who led the com-
mission, authoritatively defended the value of Euclid as “the most logical and
rigorous” textbook available and, “in the universal opinion, the most perfect
model of geometrical rigor” Leading north-Italian mathematicians believed
that the role of mathematical education was not limited to providing a set of
useful truths. Rather, it was supposed to support the student’s intellectual de-
velopment “as a gymnastic of thought, aiming to develop the rational faculty,
and to support that healthy and correct criterion to distinguish truth from
what merely seems true’”?
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The commission blended pedagogical considerations (synthetic geome-
try is more suitable than “the abstract science of numbers” to instill “the habit
to reason with inflexible rigor”) with a concern for defending the “purity”
of geometrical reasoning (teachers should not “pollute the purity of ancient
geometry by transforming geometrical theorems into algebraic formulas”).
Euclid is an “inimitable model of logic and clearness” and must be preferred,
for pedagogical purposes, to any textbook based on “the mechanism of arith-
metical process.”*

For all its apparent reasonableness, the commission’s decision faced the
strong and, to most, puzzling opposition of the southern mathematicians.
Giuseppe Battaglini (1826-1894), an engineer trained at the School of Ap-
plication under Padula’s supervision, led the critics. An early proponent of
non-Euclidean geometries, Battaglini published, in the scientific journal he
directed, numerous articles that disparaged this return to Euclid on a na-
tional scale.?” The authors referred to the error of setting geometry apart from
arithmetic, the logical difficulties implied by the notion of proportion, and
to other well-known obscurities contained in Euclid’s text. The north-Italian
authors of a new edition of Euclid declared themselves surprised by the “in-
tolerance” of their critics.?®

In an unexpected twist, the heirs of the Neapolitan analytic school found
that their self-proclaimed modernity was being questioned. Their devalua-
tion of the geometrical tradition, radically instrumental conception of math-
ematics, and exhibited lack of interest in pure mathematics and foundational
issues could hardly align with what their northern colleagues thought mod-
ern mathematics was all about. They thus found themselves accused of hin-
dering the progress of mathematics by sticking to the methodological tenets
that their teachers had defended against the synthetics in the very name of
modernization. By centering their teaching on mechanics and applied math-
ematics, their critics argued, the analytics had kept the best students away
from “higher studies” —pure mathematics—thus compromising scientific prog-
ress in Naples.?’

Fergola’s mathematics, it turned out, was modern.
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Introduction

1. Wittgenstein, Remarks on the Foundations of Mathematics, I, $155.

2. For simplicity, I refer to the “Kingdom of Naples” throughout this book, even if, following
the unification of the crowns (1816), its official name turned into “Kingdom of the Two Sicilies”

3. “Mathematical resistance” brings together mathematical knowledge and social action in
a way that is emblematic of my overall argument. I use the term “resistance” with an ambivalent
rather than obviously emancipatory meaning.

4. Bruno Latour defines modernity in terms of purification, one of the key dynamics of
what he calls the “modern constitution” (Latour, We Have Never Been Modern). Latour, how-
ever, describes the modernist purification process as something that happens spontaneously and
inexplicably and as a historical unicum that fully characterizes self-proclaimed modernity. By
contrast, I interpret the process of purification as a site of social and political struggle, one not
essentially different from other processes of coproduction of scientific and social order.

5. On focusing on “cultures” and their distinctive “epistemic machineries” as a way to dis-
unify the sciences and bring out diversity, see Knorr Cetina, Epistemic Cultures, 2-5. For some
insightful methodological remarks on studying science as culture, see Pickering, Science as
Practice and Culture, 1-26. A more recent collection, Chemla and Fox Keller, Cultures without
Culturalism, offers a useful survey of uses of “culture” as an analytic category in the history of
science that avoid the pitfall of “culturalism” (cultural essentialism).

6. The concept of “marginality” enters my narrative in at least three interrelated ways. First,
to refer to perceptions and arguments of marginality used by the actors of my story—to fashion
the position of an opponent as backward, for example, or to claim proudly their own untimeli-
ness. Second, to refer critically to historiographical traditions that focus on a few mathematical
“centers” and that aim to follow the alleged diffusion of ready-made mathematical knowledge
across the “peripheries” Third, I refer to marginality as a position of political and economic
subordination that conditions action, and especially dynamics of knowledge production and
appropriation. On the conceptual dyad of “center” and “periphery” in the study of the circula-
tion of scientific knowledge, see O’Connell, “Metrology”; Grove, Green Imperialism; Gavroglu
et al,, “Science and Technology in the European Periphery”; Schaffer, “Newton on the Beach”;
Warwick, “Asia as a Method in Science and Technology Studies”; Patiniotis, “Between the Local
and the Global” For a pioneering questioning of the “apparent transparency” of the history of
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“European mathematics” and for some insightful historiographical remarks on its origins and
spatial boundaries, see Goldstein, Gray, and Ritter, Europe mathématique, 8, 15-30, and 207-18.

7. By “mathematical regime” I mean a highly disciplined setting, characterized by institu-
tionalized mechanisms for the production, regulation, distribution, and circulation of math-
ematical knowledge (see Foucault, “The Political Function of the Intellectual”).

8. Histories of mathematics offer an extreme case of what Chakrabarty describes as “histori-
cism” (Provincializing Europe, 22-23).

9. Rowe, “New Trends and Old Images”

10. I'm referring to the microhistorical techniques designed to explore specific conditions of
experience in order to reveal their “invisible structures” Their aim is to reconstruct how actors
experienced constraints and possibilities as well as the presence of resources they could mobilize
as part of their strategies. See Ginzburg and Poni, “Il nome e il come”; Levi, “On Microhistory”;
and Revel, “Chistoire au ras du sol” For an exemplary microhistorical exercise in the history of
science, see Biagioli, Galileo Courtier.

11. See Foucault, “Nietzsche, Genealogy, History;” and Dreyfus and Rabinow, Michel Fou-
cault, 104-25.

12. Warwick, Masters of Theory. For a recent study on the globalization of a mathematical
theory, see Barany, “Fellow Travelers and Traveling Fellows.”

13. Boyer, History of the Calculus, 267-98; Grattan-Guinness, “The Emergence of Mathe-
matical Analysis”; Bottazzini, Il calcolo sublime, 84-135; Katz, A History of Mathematics, 635-58.

14. Boyer, History of the Calculus, 224-66; Kline, Mathematics, 100-96.

15. Gray, “Anxiety and Abstraction”

16. In fact, biographies of mathematicians have been a genre for centuries, but the relation
between the protagonists’ lives and their ideas was rarely turned into a significant question.

17. Netz, The Transformation of Mathematics, 1; Rowe, “New Trends and Old Images,” 3.

18. For exemplary research in this vein, see Fraser, “The Calculus as Algebraic Analysis™;
Grabiner, The Calculus as Algebra; Bos, Redefining Geometrical Exactness; Chemla, “On Math-
ematical Problems as Historically Determined Artifacts”; Jahnke, “Algebraic Analysis in Ger-
many”; Hanna, Jahnke, and Pulte, Explanation and Proof in Mathematics; Mancosu, Philosophy of
Mathematics; Chemla, The History of Proof in Ancient Traditions; Netz, The Shaping of Deduction.

19. Rowe, “New Trends and Old Images,” 13.

20. See, for example, Guicciardini, Anachronism in History of Mathematics. For a recent
historiographical survey, see Barany, “Histories of Mathematical Practice.”

21. Shapin, “History of Science and Its Sociological Reconstructions,” 157-58.
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22. My understanding of social life, and hence my use of terms like “world,” “object,” “soci-
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tion of Self and Strategic Interaction).

structure,” “action,” and “strategy;” is essentially interactionist (see Goffman, The Presenta-

23. Baxandall, Patterns of Intention; Geertz, “Deep Play”

24. The working notion of “reason” deployed in this book is not atemporal, nor do I identify
reason with certain core characteristics, like logical rigor. Once one takes seriously the histo-
ricity of science and mathematics there is no way back to a ready-made notion of “scientific
reason’: neither to rely on it nor to blame it. Instead, I invoke a more capacious and inclusive
notion, whereby reason can be understood as historical and situated: making sense of the world
through discerning patterns of meaning. This ecumenical perspective, inspired by exemplary
works in the history of science and science studies, matches my considerations on the historicity
of mathematics and the sociohistorical approach to it.
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25. Jay, Reason after Its Eclipse, 22-23.

26. “Reactionary reason” and “analytic reason” enter my narrative as ideal types positioned
at the edges of a spectrum; what is most interesting lies within that spectrum. “Reactionary
reason” and “reactionary mathematics” are labels that produce an oxymoronic effect, not unlike
Jeffrey Herf’s “reactionary modernism.” Like Herf, I emphasize the conjunction of a tradition of
political reaction with what are usually described as distinctive aspects of modernity. Herf stud-
ies the Nazi reconciliation of Romantic irrationalism and modern technology. This book shows
how counterrevolutionary political reaction, since its emergence, has appropriated and trans-
formed notions of reason and modern science—especially mathematics. See Herf, Reaction-
ary Modernism; and Rohkrdamer, Andere Moderne. On alternative modernities see also Tresch,
Romantic Machine.

27. See the exemplary MacKenzie, Statistics in Britain. This notion of “interest” should not
be understood in opposition to the interests in prediction and control; rather, it includes them,
as interaction and social organization have priority with respect to instrumental action. For the
Edinburgh sociologists, interests are not a ready-made tool for monocausal explanations, but
sets of priorities and objectives sustained by the entire culture of a group. See Barnes, Interests
and the Growth of Knowledge; and the exchange between Barry Barnes, Donald MacKenzie,
Steve Woolgar, and Steven Yearley in volumes 11, 13, and 15 of Social Studies of Science (1981-1984).

28. Golinski, Making Natural Knowledge, 1-46.

29. Richards, Mathematical Visions; Latour, Science in Action; Latour, “Sur la pratique des
théoriciens”; Brian, La mesure de 'Etat; Brian, “Le livre des sciences est-il écrit dans la langue des
historiens?”; Pickering and Stephanides, “Constructing Quaternions”; Pickering, The Mangle of
Practice; MacKenzie, Mechanizing Proof; MacKenzie, “Slaying the Kraken”; Warwick, Masters of
Theory; Porter, Trust in Numbers; Daston, Classical Probability in the Enlightenment; Erikson,
Klein, et al., How Reason Almost Lost Its Mind; Rosental, Weaving Self-Evidence; Alonso and
Starr, The Politics of Numbers; Thévenot, “La politique des statistiques”; Desrosiéres, The Politics
of Large Numbers; Setnan, Lomell, and Hammerm, The Mutual Construction of Statistics and
Society.

30. Rowe, “New Trends and Old Images”” See Rabouin, “Styles in Mathematical Practice,” for
a recent revision of the notion of “mathematical style”

31. Livingston, The Ethnomethodological Foundations of Mathematics and “Cultures of Prov-
ing”; MacKenzie, Mechanizing Proof.

32. See Wittgenstein, Philosophical Investigations, and Bloor, Knowledge and Social Imagery,
74-140. See also Bloor, “Wittgenstein and Mannheim”; and Bloor, “Polyhedra and the Abomina-
tions of the Leviticus.”

33. On the Weberian notion of status group I'm deploying here, see Barnes, “Status Group
and Collective Action” I use culture and practice as a dyad where the first emphasizes the re-
sources available to the actors, and the second emphasizes their actions, and especially their acts
of making/unmaking.

34. Barnes, “Social Life as Bootstrapped Induction’; MacKenzie, An Engine, Not a Camera.

35. Davis, Naples and Napoleon. See also Franco Venturi’s insightful comments about the
potential of studying Enlightenment culture in its peripheral manifestations, where its features
seem more extreme and its contradictions more radical (Venturi, Utopia and Reform, 133).

36. Gillispie, Science and Polity in France.

37. Baker, Inventing the French Revolution, 153-66, quotation on 164; Baker, “The Establish-
ment of Science in France,” 54-55. See also Baker, Condorcet.
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38. This fruitful line of research has been developed by scholars concerned with the politi-
cal dimension of engineering and mathematical practices in eighteenth-century France: Picon,
Linvention de 'ingénieur moderne; Brian, La mesure de I'Etat; Alder, Engineering the French Rev-
olution. A more recent book (Tresch, The Romantic Machine) complicates our understanding of
both Romanticism and Parisian politics while showing the multiple connections between the
world of machines and radical politics, especially social utopias.

39. The disinterestedness of science had been constitutive of scientific and political dis-
courses since the seventeenth century but acquired a particular prominence and a renewed ap-
peal around 1800. See especially Shapin, A Social History of Truth; and Alder, Engineering the
French Revolution.

40. There is a vast literature on the historicity of the categories of “pure science” and “applied
science” as they were deployed—and contested—in the late nineteenth and, especially, twentieth
centuries. See Kline, “Construing Technology as Applied Science”; Clarke, “Pure Science”; McClel-
lan, The Applied Science Problem; Grandin, Wormbs, and Widmalm, The Science-Industry Nexus;
Gooday, “Vague and Artificial”’; Leggett and Sleigh, Scientific Governance; Shapin, Scientific Life.

41. Foucault, The Archeology of Knowledge; Foucault, Power/Knowledge. On mathematics,
note the passage in Foucault, Dits et écrits, vol. 1, 1027.

42. MacKenzie, “On Invoking ‘Culture.”

43. This notion of mathematical culture encompasses both the technical and the social di-
mensions freeing the historiography of mathematics from the persistent dichotomy of internal
and external factors. Due to this constant interaction with their environment, mathematical
cultures—like all cultures—are fluid, dynamic, and open. It follows that the construction of
sameness and universality in mathematics is always situated and contestable—no matter how
solid they look (see Chemla and Fox Keller, Cultures without Culturalism, 1-26).

44. Barnes, The Nature of Power, quotation on 169-70. See also the insightful comparative
remarks in Kusch, Foucault’s Strata and Fields.

45. “Co-production is shorthand for the proposition that the ways in which we know and
represent the world (both nature and society) are inseparable from the ways in which we choose
to live in it” (Jasanoff, States of Knowledge, 3). Research on standards is exemplary of the way
scientists and technologists can impose order on modern social life (see Lampland and Star,
Standards; Timmermans and Epstein, “World of Standards”).

46. In this study, I use the term “power” to refer to both power as capacity (power to) and
power as domination (power over).
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most thoughtful and complete treatise of democratic education” (Hazard, La Révolution fran-
¢aise, 100-02), and Lauberg’s translation of French scientific essays (Lezioni ad uso delle scuole
normali di Francia). See Criscuolo, “Girolamo Bocalosi fra libertinismo e giacobinismo.”

62. The term “Jacobin priests” has been used loosely to refer to clergymen who held a variety
of positions, from sympathizers of France to moderate unitary patriots to radical egalitarians
like Orsi and Tommaso (Stella, Il prete piemontese, 10). On the connections between Jansenism
and Jacobinism in Naples, see Ambrasi, “Il clero a Napoli.”

63. About 14 percent of those exiled to France at the fall of the Republic were ecclesiastics
(Rao, “Sociologia,” 223). In Turin, they made up a similar percentage of the local Jacobins, the
second largest group after lawyers and notaries (Favaro, “Consistenza del clero giacobino,” 190).
See also Pepe, Ii clero giacobino.

64. Cestari was known for his 1788 book on the right of the king to nominate bishops (Gen-
naro Cestari, Lo spirito della giurisdizione; Ambrasi, “Giuseppe e Gennaro Cestari,” 231-57). The
book denied the pontiff’s supremacy over the episcopal community, reducing pontifical author-
ity to a matter of habit. His brother Giuseppe had scorned a book that defended the politically
charged devotion of the Sacred Heart of Jesus. This devotion had become emblematic of the
alliance of throne and altar, and all that the Jansenists fought against. It did not simply express a
longing for ancien régime absolutism; it pointed toward the restoration of a mythical res publica
christiana and thus represented the Catholic Church’s new hierocratic orientation (Menozzi,
Sacro Cuore, 19-106; Jonas, France and the Cult of the Sacred Heart, 1-146).

65. Cestari, Tentativo sulla rigenerazione; Darnton, “Philosophers Trim the Tree of Knowledge”

66. Cestari, Tentativo sulla rigenerazione, 8-10, 15, 19, 23-24, 104, 110.

67. Cestari, Tentativo sulla rigenerazione, 141-43. Note the references to Genovesi’s logic
(136). Note also how the faculty of memory is reduced entirely to sensibility and perception, and
to the capacity of associating ideas (152). Natural history is not a “history of nature” (the defini-
tion given by the Encyclopédie), but rather the basis of physics. Arts, crafts, and manufacture are
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68. Cestari, Tentativo sulla rigenerazione, 179, 185-87, 195. Again, the target is dAlembert,
who had claimed that the objects of the sciences were space, time, spirit, and matter. Cestari’s
remarks on the misleading dualism of matter and spirit are useful in making sense of these Ja-
cobin thinkers’ reluctance to embrace full-fledged materialism and their attempt to abandon the
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dichotomy of matter and spirit. On the connection between hylozoism and political subversion,
see Shapin, “Social Uses of Science” (for the Jacobin case, 121-22). For a broader reconstruc-
tion of the emergence of the language of self-organization in the seventeenth and eighteenth
centuries, see Sheehan and Wahrman, Invisible Hands (on the flexibility of the politics of self-
organization, see especially 271-95).

69. Cestari, Discorsi due, 12-21, 65.

70. Cestari, Discorsi due, 39—40.

71. Cestari, Discorsi due, 42, 77-83; Ambrasi, “Giuseppe e Gennaro Cestari,” 254-57. Religion
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and God,” and consists in “feeling the strength of this link” (Cestari, Tentativo sulla rigenerazione,
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72. Cestari, Tentativo sulla rigenerazione, 244-49; Cestari, Tentativo secondo, 36-37, 50-55,
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87. Davis, Naples and Napoleon, 94-106.
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“Cristiada”
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Chapter Three

1. Francesco De Sanctis remembered this phase as the “curious graft” of sensationalism onto
scholasticism (Giovinezza, 10).

2. Broers, Politics and Religion, 25-26; Broers, “Cultural Imperialism”; Davis, Naples and
Napoleon, 115-16, 138. On “orientalism within one country” in the Risorgimento, see Schneider,
Italy’s ‘Southern Question, 1-26; dal Lago, “Italian National Unification”

3. Rao and Villani, Napoli 1799-1815, 179-284; Davis, Naples and Napoleon, 129-330 ; Spagno-
letti, Storia del Regno delle Due Sicilie; Schroeder, Transformation of European Politics.

4. Galdi, Saggio, 3.

5. Davis, Naples and Napoleon, 161-62. On the connections between the technical aspects of
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6. De Martino, Nascita delle intendenze, 30-31.

7. Candeloro, Storia dell’Italia moderna, 324-39.

8. Davis, Naples and Napoleon, 209-31.

9. De Martino, Nascita delle intendenze, 220.
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Rao, Esuli, 517-85.

24. Cagnazzi, Memoria, 5, 22; Elementi dellarte statistica; and Elementi di economia politica.

25. Cuoco, Saggio storico, 5.
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cesco, Vincenzo Cuoco. On Cuocos complex historiographical trajectory, see Biscardi and de
Francesco, Vincenzo Cuoco.
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Ideology and Social Science; Staum, Cabanis; Azouvi, Institution de la raison; and Chappey,
“Idéologues” On the reception of French ideology in Naples, see Rascaglia, “Filosofia e scienza”
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33. Delfico, Pensieri; Delfico, “Discorso.” See also Liberatore, “Necrologia”; and Gentile, Sto-
ria della filosofia, vol. 1, 25-120.

34. Carletti, Melchiorre Delfico, 174.

35. Delfico, Ricerche.

36. Delfico, Memorie, 239.

37. There is much in Delfico that tastes like mid-eighteenth century. Science is essentially
calculus; the reality of sensations transmutes into the evidence of corresponding ideas; and there
should be no other guides for human action than “analysis, experience, and observation” (Pen-
sieri, 39, 144-59). His sensationalism, however, was up to date, built on the notion of “imitative
sensibility;” a model of mechanical imitation of external inputs (“Ricerche”). The entire human
civilization is the result of imitative sensibility, which he described as a basic phenomenon of
animal physiology, originated by the organic interplay between sensory organs and the central
nervous system (“internal sensibility”). Language, storytelling, the fine arts, and religious ritu-
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the mechanism of imitative sensibility (on the basis of a similar “principle of imitation,” Mario
Pagano in his “Discorso” had explained the origin of language, dance, and music). The very
sentiment of compassion is an outcome of this mechanism, and therefore a “disposition of the
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tions between the ideas of pleasure, moral good, and virtue (“Ricerche,” 343-45, 367).

38. On his pedagogy, see also Delfico, “Memoria’; and Delfico, “Seconda memoria”

39. Alder, Engineering the French Revolution, 257-317. But see also Tresch, Romantic Machine.

40. Amodeo, Vita matematica napoletana, vol. 2, 46.

41. Amodeo, Vita matematica napoletana, vol. 1, 167; Zazo, Listruzione pubblica e privata.

42. Zazo, “Cultimo periodo borbonico.”

43. Russo, La scuola d’ingegneria di Napoli, 35-75, 445-93; Buccaro and de Mattia, Scienziati
artisti, 217-35; Foscari, “Ingegneri e territorio.”
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and 1860 (Amodeo, Vita matematica napolitana, vol. 1,168-74). For the sake of consistency I re-
fer to it as the Military Academy throughout the book, except when I emphasize the significance
of a particular denomination, as in this case.
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45. Saggio di un corso di matematiche, in twelve volumes, covered arithmetic, algebra, plane
and solid geometry, two- and three-coordinate analysis, plane trigonometry, differential and
integral calculus, mechanics, descriptive geometry, and mathematical geography. See Amodeo,
Vita matematica napoletana, vol. 1, 168-75.

46. Russo, La scuola d’ingegneria di Napoli, 48, 53.

47. Liberatore, “Sulla Scuola di Applicazione,” 330 (description of the curriculum).

48. Luigi Malesci (1774-1853), professor of civil architecture, presented his course in the
form of an analytic table, where the subject is progressively divided into its elementary constitu-
ents. “The materials presented in the table,” he commented, “can be taught in two years, as it’s
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Malesci aimed to transmit to his students what engineers called “the spirit of the analysis,” thus
connecting the practice of engineering to the alleged core of the scientific method. Russo, La
scuola d’ingegneria di Napoli, 56-57.

49. Rivera, Considerazioni sul progetto di prosciugare il lago Fucino, 29, 38.

50. Matarazzo, “La stampa periodica,” 289-92; Ozouf, “Public Spirit”; Leso, Lingua e riv-
oluzione, 119-20; Zazo, Il giornalismo a Napoli, 41-42.
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Trombetta, Leditoria a Napoli, 116-17, 204-08; Matarazzo, “La stampa periodica”; Dotti, Il Pro-
gresso, 13—-60.

52. [De Ritis], “Breve memoria filosofica.”

53. [De Ritis], “Programma,” 39, 65-67, 70.

54. [De Ritis], “Programma,” 137, 192.

55. [De Ritis], “Programma,” 194-96, 203.

56. [De Ritis], “Programma,” 18, 22-24, 42. The author uses Cabanis as a resource for con-
ceptualizing the relation between morals and physics, and follows Destutt de Tracy’s division
of philosophy into ideology, grammar, and logic, with ideology being the study of our sensible
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57. Borrelli, Introduzione; Borrelli, Principi della genealogia del pensiero; Bozzelli, Essai; Gal-
luppi, Saggio filosofico.

58. Oldrini, La cultura filosofica, 73-82.

59. [De Ritis], “Programma’; Ottonello, “Vincenzo De Ritis”

60. In the words of philosopher and deputy Pasquale Borrelli, a moderate liberal who spoke
to the newly minted Neapolitan Parliament brandishing a copy of the constitution: “I bring you
the Code of your liberty, the object of your forbears’ desires and your fellow citizens” wishes, the
main foundation of their hopes” (Oldrini, La cultura filosofica, 57).

61. Oldrini, La cultura filosofica, 76-77.

62. Bozzelli was interested in “public sentiments” and theorized a monarchic-constitutional
government that could guarantee social order by understanding and controlling the “forces”
(understood in sensationalist-sentimental terms) that permeate society. Critical of Jacobin ab-
stractness and democracy, Bozzelli exemplifies the convergence of physiological-ideological
theories and the early study of crowd behavior that, he argued, could become as scientific as that
of physics (Bozzelli, Esquisse politique; Essai). In this phase, Victor Cousin’s conscientialism was
also perceived as an important resource; see Galluppi, Cousin, 1831-1832.

63. Davis, Naples and Napoleon, 304 (orderly revolution).
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64. For their interpretation of Vico, see Jannelli, Saggio.

65. Spaventa, Dal 1848 al 1861, 29; texts by Stanislao Gatti and Stefano Cusani in Oldrini,
Primo Hegelismo, 138-51, 167-98; Berti, Democratici, 210-11; Gallo, “Gli hegeliani di Napoli”

66. Sabatini, Ottavio Colecchi, 28-31.
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tana, vol. 1, 147-48.
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of the curriculum, see Amodeo, Vita matematica napoletana, vol. 2, 121.

69. Amodeo, Vita matematica napoletana, vol. 2, 137; Tucci, “Soluzione di alcuni problemi
relativi alle curve coniche” On Tucci as a member of the synthetic school, see also degli Uberti,
Esercitazioni geometriche, 10.

70. Gergonne, “Géométrie de la regle”; Poncelet, “Philosophie mathématique”; Amodeo,
Vita matematica napoletana, vol. 2, 138-42; Lorenat, “Figures Real, Imagined, and Missing”;
Tucci, Il problema del cerchio e de’ tre punti.

71. Mitawicki, Dominicans, 210-12.

72. Sabatini, Ottavio Colecchi, 39—40; Capograssi, “Nuovi documenti,” 78 (Russian period),
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73. Zazo, “La nomina del Galluppi,” 110-12; Capograssi, “Nuovi documenti,” 80-83.
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75. Galluppi, Lezioni di logica e metafisica; Galluppi, Sullanalisi e sulla sintesi; Gentile, Storia
della filosofia italiana, vol. 2, 27-109; Oldrini, La cultura filosofica, 191-256; Ottonello, Cultura
filosofica, vol. 5 (on Colecchi and Galluppi); Oldrini, Gli hegeliani di Napoli.

76. “Delle teorie kantiane,” 5. The article was a polemical response to a positive review of the
partial edition of Colecchi’s collected works (1843) that had appeared in the Progress.

77. “Delle teorie kantiane,” 7, 22, 27-28. On Colecchi’s use of Vichian historicism, see Cac-
ciatore, “Vico e Kant”

78. Science and Faith, the voice of Neapolitan Neo-Scholasticism, aimed to demonstrate
that all knowledge supports Catholic religion. Its founder, the ecclesiastic Gaetano Sanseverino
(1811-1865), had contributed to transforming Neo-Scholastic philosophy into the Neapolitan
Church’s official response to the secularization of science and society. The political meaning of
Neo-Scholasticism—which reshaped Catholic culture worldwide—was clear. To Sanseverino,
“the relation of the sovereign to his subjects is similar to the relation of God to the world, and of
the soul to the body” Orlando, Tomismo, 42-107, at 54. On this periodical, see also Palmisciano,
“Filosofia e intransigenza.”

79. Mathematical induction is a proof technique generally used to prove statements involv-
ing whole numbers. It proves a particular rule or pattern, usually infinite, and uses two steps: a
base step and an induction step. The idea behind it is that to show that one can get to any rung
on a ladder, it suffices to show that one can get on the first rung, and then show that one can
climb from any rung to the next.

80. Colecchi, “Sull'induzione matematica”; Opuscoli matematici, 54 (Fergola replaces induc-
tion with geometric demonstrative techniques). The literature on Kants philosophy of math-
ematics is vast, but see Parsons, “Infinity;” 108 (mathematical induction); and Carson, “Kant on
the Method” and “Metaphysics” (intuition, sensibility and intellect).

81. Amodeo, Vita matematica napoletana, vol. 2, 265-317, at 312.
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82. Gentile, Storia della filosofia italiana, vol. 2, 299-302; Sabatini, Ottavio Colecchi, 61; Ro-
mano, Un antagonista del Galluppi, 159; Piccone, Italian Marxism, 11-32; de Lorenzo, Regno in
bilico, 357.

Chapter Four

1. Emilio Sereni describes the agrarian landscape as a continuously changing “shape”
(forma), which is the outcome of the interaction among modes of production, juridical systems,
and social conflicts (Sereni, Storia del paesaggio). Baudelaire’s suggestive reference to the fast-
changing “shape of a city” is elaborated in Gracq, Shape of a City. For a cultural history of Nea-
politan landscape in the early modern period, see Cocco, Watching Vesuvius, and Fehrenbach
and van Gastel, Nature and the Arts.

2. Broers, Napoleonic Empire, 12.

3. Sutherland, Chouans, 218 (moral unity). On the plurality of resistances, see Lebrun and
Dupuy, Résistances a la Révolution.

4. Botta, Storia d’Italia, vol. 3, 158. Vaccarino comments on this passage with a reference to
Cartesianism (Vaccarino, Giacobini piemontesi, vol. 2, 867). As we know, however, it wasn't Car-
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5. Marino, Formazione, ch. 5 (ideology of progress, neutrality of science).

6. Massafra, Il Mezzogiorno preunitario; Spagnoletti, Storia del Regno delle Due Sicilie, 173—
206, 221-70.
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8. Russo, La scuola d’ingegneria di Napoli, 77-110, 491-93.

9. De Mattia and de Negri, “Il Corpo di Ponti e Strade,” 450, 462.

10. Di Biasio, Carlo Afan de Rivera; di Biasio, Politica e amministrazione, 9-99; Memoria e
progetto intorno allorganizzazione del Corpo reale d’ingegneri di acque e strade, 1825, ASNA, Min-
istero delle finanze, 4962 (reform plan); Modello delluniforme degli ingegneri di Acque e strade,
accordata dal re su proposta del direttore Afan de Rivera, March 22, 1826, ASNA, Ministero delle
finanze, 4996/1117 (new uniforms).

11. Rivera, Considerazioni sui mezzi, vol. 2: 461-80; Picon and Yvon, Lingénieur artiste.

12. ASNA, Archivio Borbone, 860, f.412 (Corps as machine); Maiuri, Delle opere pubbliche, 12.

13. Rivera, Considerazioni sui mezzi, vol. 2, 461; Picon, Llnvention de I'ingénieur moderne;
Giustiniani, Dizionario geogmﬁco—mgionato; Valerio, Societa, uomini, e istituzioni; Brancaccio,
Geografia, cartografia e storia; Demarco, La statistica del Regno di Napoli.

14. Rivera, Del bonificamento del lago Salpi; di Biasio, Politica e amministrazione, 101~270; di
Biasio, Carlo Afan de Rivera, 153-83.

15. Rivera’s hostility to private monopolies explains his otherwise surprising opposition to
railways in the 1830s. Rivera was concerned by the role of private investors in the development
of the railway system, and by the fact that the system would not fall under the Corps’ control.
On this point he clashed with politicians who favored contracting public works, especially rail-
ways, to private companies. See ASNA, Direzione generale di ponti e strade, Appendice, 1163 bis
(railways); Ostuni, Iniziativa privata e ferrovie; di Biasio, Carlo Afan de Rivera, 115-16; di Biasio,
Politica e amministrazione, 49-70 (against monopolies).

16. Davis, Naples and Napoleon; dal Lago, Agrarian Elites.

17. Di Biasio, Politica e amministrazione, 223-24 (Rivera quotation), 84-85, 90-91.
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22. Davis, Merchants, Monopolists and Contractors.

23. L[iberatore], “Sulla Scuola di Applicazione,” 328, 330, 332-33.
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42. Ceva Grimaldi, Considerazioni sulla riforma, liv-lv.
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letana; Pavone, Pittori napoletani.

76. Napier, Notes, 135. War, confiscations, and “the fatal introduction of the democratic law
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tastes, which nourished so much elegance and grandeur” (157-58).
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representation of atmospheric data (Causa, “Scuola di Posillipo,” 796).

84. Pitloo, Tramonto sul Castello di Baja, Sorrento, Museo Correale di Terranova, inv. no. 2844.
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di vista,” 551; on Gigante at the Topographical Office, see Valerio, “Occhio mutevole,” 239; more
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1. On the problems of the 1839 challenge, see Gatto, “Discussione sul metodo.”

2. Mancosu, Philosophy of Mathematics; Mahoney, Mathematical Career; Gingras, “What
Did Mathematics Do to Physics?”

3. Loria, Fergola, 5-6.

4. See, for instance, Flauti, Elogio di Fergola, 16, on the “corruption” of geometry.

5. Panza and Otte, Analysis and Synthesis, ix—xi. In the early modern period the two terms
were routinely understood to be in opposition to each other, although this was not necessarily
the case in ancient Greek culture (367-68).
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especially Giambattista Vico's understanding of synthetic geometry and his critique of Cartesian
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14. Flauti, Elogio di Fergola, 11.

15. Fergola, Della invenzione geometrica, 239.
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especially his famous 1773 essay on triangular pyramids (“Solutions analytiques de quelques
problémes sur les pyramides triangulaires,” in Oeuvres, vol. 3, 661-92). Here Lagrange tackles an
extremely general problem: to find a series of properties—such as the surface, the circumscribed
spheres, the center of gravity—of “all the triangular pyramids whose six sides are known.” The
solutions he provides are “purely analytic and can be understood without figures.” The inspec-
tion of figures is irrelevant, as the geometer is not interested in particulars but in the general
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The preliminary geometric construction is eliminated, together with the final composition of
the problem. As Lagrange remarked proudly, geometric problem solving is thus reduced to a
matter of calculation (vol. 3, 661-92).

17. Fergola, Della invenzione geometrica, 194-96.
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19. Fergola, Della invenzione geometrica, 245-48.

20. Padula, Raccolta di problemi.

21. Padula, Raccolta di problemi, 13, 145-46.

22. On the contested notion of “genius” in Romantic natural philosophy and on its social
significance see Schaffer, “Genius”

23. Lagrange himself was very clear on this point: in his essay on triangular pyramids he was
not interested in investigating the geometrical properties of such figures. Rather, he wanted to
show how the analytic method could be fruitfully used in solving even those problems that were
considered most suitable for a purely geometrical treatment. Lagrange, “Solutions analytiques,”
in Oeuvres, vol. 3, 692.

24. On abstraction in the scholastic tradition, see Kluge, “Abstraction’; Mauer, “Thomists.”

25. On the relevance and multiple meanings of vision in mathematics, see Mancosu and
Pedersen, Visualization, Explanation and Reasoning Styles in Mathematics.
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Flauti, Elogio storico di Nicola Fergola.
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manuscript, ms. XVIII.13-18, BNN (Berio’s library); [Telesio], Elogio, 22 (philosophical studies).
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7. Genovesi, Elementa.
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filosofica, 435.
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15. Quoted in Amodeo, Vita matematica napoletana, vol. 2, 12.

16. Amodeo, Vita matematica napoletana, vol. 2, 13.

17. [Telesio], Elogio, 59-61.

18. Croce, “Il Marchese Caracciolo.”
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19. Schipa, “Il secolo decimottavo.
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23. [Telesio], Elogio, 36.
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29. [Telesio], Elogio, 201, 80, 15.
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31. [Telesio], Elogio, 82, 83; Amodeo, Vita matematica, vol. 2, 141.
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35. Piolanti, LAccademia di Religione Cattolica.

36. [Telesiol, Elogio, 177.

37. Opuscoli matematici, v.

38. Giordano, “Risoluzioni di alcuni difficilissimi problemi geometrici,” in Opuscoli mate-
matici, 1-11, at 1.

39. “Giudizio degli editori sulle varie soluzioni del problema del cerchio e de’ tre punti
prodotte da geometri illustri,” in Opuscoli matematici, 13-23, at 13, 17, 23.

40. Scorza, Giuseppe, “Nuove speculazioni sull'istesso argomento,” in Opuscoli matematici,
25-35, at 33—34; Loria, Fergola, 50-55.

41. “Estratto dall’Arte Euristica di un nostro geometra,” in Opuscoli matematici, 127-94.

42. “Estratto dall’Arte Euristica di un nostro geometra,” in Opuscoli matematici, 182 (“mon-
strous analytical solutions”), 190-93 (Euclidean spirit).

43. Opuscoli matematici, vii.

44. “Estratto da un manoscritto di analisi sublime di un nostro geometra,” in Opuscoli mate-
matici, 37-95, at 37.

45. “Estratto da un manoscritto di analisi sublime di un nostro geometra,” in Opuscoli mate-
matici, 69-71.

46. Forte, “Risoluzione del celebre problema della cilindroide di Wallis con altre ricerche
affini” [1797], in Opuscoli matematici, 97-110. Stefano Forte (1770-1818), a lecturer of philoso-
phy, was highly regarded by Fergola, who asked him to write the “prenozioni geometriche” to
his Prelezioni (vol. 1, vii-xxiv; vol. 2, v-xiv). Amodeo, Vita matematica, napoletana, vol. 2, 32.
This problem, studied among others by John Wallis and dAlembert, had been derived from
Archimedes’s treatment of conoids and spheroids. See Flauti and Vincenzo, “Continuazione
dello stesso argomento della cilindroide;” in Opuscoli matematici, 111-22; and “Esame delle varie
soluzioni del problema della cilindroide wallisiana,” in Opuscoli matematici, 123-26. Solutions
to this problem by the synthetics were published up to 1839. See Sangro, “Nuova soluzione del
noto problema sul cilindroide wallisiano”; Fergola, “Continuazione della precedente memoria
sul cilindroide wallisiano”; Flauti, “La vera misura del cilindroide wallisiano”’; Amodeo, Vita
matematica, napoletana, vol. 2, 32-34; and Loria, Fergola, 55-61.
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47. Fergola, I problemi delle tazioni. See also [Telesio], Elogio, 78-79.

48. Fergola, “Dal teorema tolemaico’; Fergola, “Su la rettificazione dellellisse e gli integrali
che ne dipendono”

49. Opuscoli matematici, 128-29.

50. Opuscoli matematici, 145-46. Amodeo, Vita matematica napoletana, vol. 1, 146. For an-
other similar episode, see [Telesio], Elogio, 78-79.
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chanics, and optics up to the seventeenth century. A second edition, expanded by Jérome Lalande,
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tury. On the persisting influence of this landmark book see, for example, Chasles, Apercu histo-
rique; and Loria, Fergola, 16. On d’Alembert’s and Montucla’s views of the history of mathematics
and the crisis of this enlightened tradition in France, see Richards, “Historical Mathematics.”

52. De Luca, Memoria, 11-12. De Luca was primarily a topographer and geographer. Like
other mathematicians who had studied with Fergola and came of age in the French decade, de
Luca argued for a compromise between synthetic and analytic methods, which he described
as two different but equally legitimate languages. Synthesis should be valued for its intellectual
import; analysis, for its applicative power. He thus joined the cult of ancient geometry with an
eminently operative view of mathematics, which he connected directly to machine construc-
tion, industrial development, and the production of national wealth (Nuovo sistema, xii-xiv). He
was a moderate liberal who played active roles in the revolutions of 1820 and 1848, but he would
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53. Cuoco, Platone in Italia; Casini, Lantica sapienza italica; de Francesco, Antiquity of the
Italian Nation.

54. Corcia, Storia delle Due Sicilie.

55. De Francesco, Antiquity of the Italian Nation, 85-113.

56. Flauti, Elementi di geometria di Euclide, lii, xlvii, xvii (“arrogant desire to innovate”). The
sixth edition also contains materials from Archimedes, On the Sphere and the Cylinder, which
Flauti had edited in 1804 (Flauti, Elementi di geometria solida), arguing that a modern course of
mathematics—including infinitesimal analysis—could still be taught using solely the texts of
Archimedes (Flauti, Elementi di geometria di Euclide, 359-60). On Flauti’s edition of Euclid, see
Ferraro, “Manuali di geometria,” 120-23.

57. Loria, Fergola, 97.

58. Scorza, Euclide vendicato, 50, 91-95. Scorza later presented a third proof based on the
method of limits (Scorza, “Nuova e semplice dimostrazione”). The fifth postulate, or parallel
postulate, states: If a line segment intersects two straight lines forming two interior angles on
the same side that are less than two right angles, then the two lines, if extended indefinitely,
meet on that side on which the angles sum to less than two right angles. The postulate is not
self-evident, and many attempts were made over the centuries to prove it using Euclid’s first four
postulates.

59. Scorza, Euclide vendicato, 1-4, 35, 45.

60. Flauti, Elogio di Giuseppe Scorza.

61. Scorza, Divinazione della geometria analitica degli antichi. For another exercise of divina-
tion, see Maresca, Memoria.

62. Flauti, Elogio di Giuseppe Scorza, 10-11.



NOTES TO PAGES 161-169 269

63. Flauti, “Soluzioni geometriche”; Bruno, “Ricerche geometriche”; Loria, Fergola, 72. The
following year, the French Jean Hachette (1769-1834) provided new analytic solutions for the
problems solved by Bruno. To Flauti, Hachette’s solutions confirmed the validity of an approach
to mathematical research as an endless refinement of the art of problem solving (see his appen-
dix to Hachette, “Solution algébrique”).

64. Bruno, Soluzioni geometriche, iii-vi. Vincenzo degli Uberti (1791-1877), a professor of
fortifications at the Military School, later claimed priority over Bruno’ solutions (degli Uberti,
Esercitazioni geometriche). He offers an interesting reconstruction of student life at Fergola’s
school around 1809-11, particularly of the influence of synthetic teaching on young army of-
ficers. With Giannattasio and Sangro as teachers, many officers engaged in synthetic problem
solving as an agonistic activity (degli Uberti, Esercitazioni geometriche, 7-8).

65. Flauti, “Elogio dell'abate Felice Giannattasio,” 343-44.

66. Flauti, “Elogio dell’'abate Felice Giannattasio,” 352; Amodeo, Vita matematica napoletana,
vol. 2, 99-102.

67. Flauti was a member of numerous foreign academies, including those of Copenhagen
(1817), Modena (1821), Berlin (1829), and Bologna (1845). Flauti, Prospetto.

68. Bézout, Elementi del calcolo differenziale (I have not been able to consult this book);
Flauti, Analisi algebrica elementare.

69. Flauti, Corso di geometria elementare e sublime. On Flauti’s textbooks of elementary ge-
ometry, see Ferraro, “Manuali di geometria”

70. Flauti, Elementi di geometria descrittiva, for the School of Engineering and Artillery,
which had replaced the Military Academy in 1801.

71. Flauti, Elementi di geometria descrittiva, vi-vii, 34.

72. Flauti, Geometria di sito, reprinted in 1821 and 1842; Fiocca, “La geometria descrittiva in
Ttalia,” 219.

73. Flauti, Geometria di sito, 173-75; Allman, Greek Geometry from Thales to Euclid, 119-20;
Loria, Fergola, 105-6.

74. Trudi, Teoria de’ determinanti, vii; Amodeo, Vita matematica napoletana, vol. 2, 193-213;
Ferraro, “Nicola Trudi””

75. Flauti, Tentativo di un progetto, 4, 20.

76. Flauti, Tentativo di un progetto, 6-8.

77. Flauti, Tentativo di un progetto, 12.

78. Flauti, Tentativo di un progetto, 15-22.

79. Flauti, Tentativo di un progetto, 26.

80. Flauti, Del metodo, 30.

81. Flauti, Del metodo, 8.

82. Flauti, Del metodo, 10, 14.

83. Flauti, Del metodo, 12.

84. Flauti, Del metodo, 19-21, 24-25.

85. Flauti, Del metodo, 26-2;.

86. Flauti, Del metodo, 29-31, 38.

87. Flauti, Del metodo, 43-44, 40-41, 46-67 (detailed description and bibliography of Flauti’s
course).

88. Some of the most important usages of the term “scientific counterrevolution,” and of
other related terms, are to be found in the scholarship on Jesuit science. They signal sophisticated
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historiographical attempts to reconstruct the significant contribution of the Society of Jesus to
modern science. See Gorman, Scientific Counter-Revolution, and Romano, La contre-réforme
mathématique. Amir Alexander presents the mathematical practice of seventeenth-century Je-

suit scholars as guided by a different vision of modernity (Alexander, Infinitesimal).

Chapter Six

1. Mannheim, “Conservative Thought”; Bloor, “Wittgenstein and Mannheim” On the
notion of scientific persona and how it can be used to explore the “features of scholarly self-
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30. Apologetic empiricism can be interestingly compared with earlier phenomenal concep-
tions of scientific knowledge and especially with the notion of “mitigated skepticism,” an out-
come of the crise phyrronienne explored by Richard Popkin. Apologetic empiricism emphasizes
the connection between religiously grounded skepticism and reactionary politics, consistently
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his works, and when he did, it was mostly anonymously. He also regularly declined honors
and titles, including an invitation to tutor the heir to the throne. Nothing flattered him, we are
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Analytic Principles of Mathematics (Lauberg and
Giordano), 59

analytic rationality and rationalization, 12, 14, 22

analytic reason and reasoning, 11-12, 14-43, 130,
138, 142, 156; term, usage, 245n26

analytics (Neapolitan school): and algebra, 85,
128-29, 133; algebraic, 85, 94, 128-29, 133, 156,
189; and algorithms, 17, 140; and composition,
60; criticism of, 93; and generality, 132-33; and
geometry, 132, 232; and ideas, 85; and ideology,
84; Lauberg’s program of, 56-60; and logic,
112; marginalization of, 145; and mathemat-
ics, 13-14, 59, 85, 92—94, 96, 108, 130, 138, 140,
148, 151, 241; and method of projections, 90;
modernity of, 239, 242; as powerful mecha-
nism, 81; and problem solving, 265116, 265n23;
and revolution, 97; and savoir faire, 22, 24; and
science, 19-20, 72—73; and sensationalism, 12,
22; and sentimentalism, 17, 22; and synthetics,
80, 90-92, 96, 128-30, 133, 135, 139, 156, 227, 238;
and training, 38

analytic solutions, 94, 128, 135, 138, 156, 158, 25112,
268-69n63

anarchistes, 54, 78

anarchy, 36, 54, 67, 70, 79, 82, 181, 184, 208

anatomy, 192-98

animal: electricity, 192; sensibility, 63

anschauliche mathematics, 277n20

Anschauung, 238, 277120

Anthony of Padua, Saint, 69, 71

anthropology, and sociology, 7-8

anticlericalism, 45, 235

anti-modernism, 277n20; and academies, 199, 213;
and Catholic Church, 204, 213, 218; and math-
ematics, 239; reactionary, 199, 202-3, 239; and
scholasticism, 200; and science, 174-78; and
traditionalism, 206. See also modernism

anxiety: and analysis, 16; foundational, 4, 16,
225-27; mathematical, 234; and mathematical
knowledge, 10, 147; and mathematical life, 4,
225-26; and mathematical purity, 10, 15, 147;
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modern, 15, 203; and radicalism, 4; and rigori-
zation, 5; sociohistorical interpretation for, 226;
of synthetics, 16, 226-27

Apollonius, 134, 152

apologetic empiricism, 15, 171, 177, 191-98, 271n30

apologetics: Catholic, 206, 213, 217; Christian, 95;
reactionary, 174; and synthetics, 158

Aquinas, Thomas, 159, 176, 186, 222, 224

Aracri, Gregorio, 66, 68

Archimedes, 134, 168, 267146, 268156

architecture: and art, 163; and calculus, 149; and
engineering, 87, 101-2, 168; and geometry, 149;
and mathematics, 237

Archytas, 158-59, 164

aristocracy: and analytic reason, 27-29, 31, 40;
and army reform, 29; Bonapartist in Paris, 126;
feudal, 28, 31, 118, 216, 220; Francophile, 68-69,
74; and identity, 252n28; and Jacobin move-
ment, 252n28; and lawyers, 213; literary, 15, 104,
200; and mathematics at barricades, 46, 48-50,
67-71; and monarchy, 216; Neapolitan, 27-28,
149, 214, 252-53n28; philo-Jacobin, 217; philo-
republican, 70; and reactionary Catholicism,
211, 213; and reactionary reason, 200, 211, 213,
214-21; and republicanism, 252-53n28; Russian,
94; and traditionalism, 15, 200. See also elites
and elitism; nobility

Aristotelian-Thomistic tradition, 142

Aristotle, 93, 142, 175, 22223

arithmetic, 242; and algebra, 234; and geometry,
59, 242

arrendamenti, 34-35

arrogance: of individual reason, 207; of philoso-
phers, 177

art: and architecture, 163; of deducing, logic as,
90; of geometrical discovery and demonstra-
tion, 142, 188; of geometry, 142, 148, 188, 271n34;
of Greek geometry, 148; heuristic, 152, 156; of
inventing, 137, 155; of logical deduction, 9o;
nature in, 117-27; Neapolitan figurative, 126;
of politics, 218; of problem solving, 269n63; of
reasoning, 19-20; of reforming governments,
208; and return to nature, 117-27; of thinking,
19; of thinking, analytic, 19. See also landscape
painting

artisanship: and bourgeoisie, 52; and engineering,
101; highly skilled, 46, 107; laborious, 220; and
masons, 107; and peasants, 220; and profession-
als, 76; and science, 101

Aryan mathematics, 277n20

asceticism: Christian, 162; and faith, 155; and
moral rigor, 62; severe, 183; shared, 230; and
spiritual suffering, 182

astronomy, 115, 166, 195

atheism: and heretics, 213; and materialism, 64,
85, 96, 222; of mathematicians, 67; vs. piety,
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176; and principle of least action, 273n54; and
reason, 184; and religious indifference, 67; and
revolution, 125; and sciences, 176; and skepti-
cism, 176; and social disorder, 205; and social
rebellion, 155; and subversion, 217

authority: of Catholic Church and Catholicism,
187-88, 200, 208, 210, 214, 222; challenged, 11;
and faith, 187-88; of God, 217; metaphysical
principle of unity of, 208; and metaphysics,
208; and natural order, 47-48, 227; and order,
in political affairs, 10; and politics, 223; and
reason, 10, 187-88, 210, 224; of religion, 270n19;
and scholasticism, 224; and tradition, 181, 190,
199-200; and truth, 208

autocracy, 76, 91

axioms: geometrical, 161, 214; and mathematics,
188, 238; metaphysical, 80, 188; of soul, 85

backwardness: and history of science, 145; and
ignorance, 249ns57; and inequality, 38; and
isolation, 145, 249n57; and modern mathemat-
ics, 146; and reaction, 202-3; and reformist
reorganization, 18, 25, 38; scientific, 37; socio-
economic, 18, 25, 111; of southern Italy, 38, 70;
synthetic, 14, 16, 144-46

Bacon, Francis, 176, 192-93, 271n24

Baker, Keith, 9-10, 20-21

Barany, Michael, 6, 234, 244012, 244n20, 277n11

barbarism, 61-62, 99, 219

Barruel, Augustin, 215

Barthes, Roland, 203

Battaglini, Giuseppe, 242

Battista della Porta, Giovanni, 36-37, 250n68

Baudelaire, Charles, 203, 261n1

Baumaister, Friedrich, 172

Baxandall, Michael, 6

Beccaria, Cesare, 105

Belhoste, Bruno, 235-36

Benedict XIV, Pope, 204

Berio, Giovanni Domenico, Marquis, 149, 266n5

Berkeley, George, 235

Bernoullis, the, 37, 149

Bézout, Etienne, 162

biology, and anatomy, 198

Blackbourn, David, 70-71

Bloor, David, 8

Bonald, Louis de, 206, 208-11, 221, 224, 275n29

Bonaparte, Joseph, 74, 78-79, 83-85

Bonaparte, Napoleon, 54, 74, 78, 205

Bonavia, Carlo, 117-18

Bonington, Richard, 118

Borgia, Stefano, Cardinal, 215, 270n15

Borrelli, Pasquale, 90, 259n60

Bos, Henk, 225

Boscovich, Roger, 187

Bossuet, Jacques-Bénigne, 206, 211
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Botta, Carlo, 99

Bourbon government, 69, 72-74, 92, 94-95, 104-5,
144, 154, 164, 178, 186, 215, 217, 241

bourgeoisie, 52, 66, 70, 76-77, 222

Boyer, Carl, 4

Boyle lectures, 26

Bozzelli, Francesco Paolo, 90, 92, 259n62

Broers, Michael, 71, 74, 98, 179, 181, 272n43

Brouwer, L. E. J., 237

Brown, John, 197

Bruno, Francesco, 161, 268-69nn63-64

Bruno, Giordano, 58, 254150

Buonarroti, Filippo, 51-56, 78

bureaucratization, 77, 166

Burke, Edmund, 215, 271n30

Burke, Peter, 70

Cabanis, Pierre Jean George, 83, 259156

Caesar, Julius, 270n19

Cagnazzi, Luca de Samuele, 80-82, 85, 111-12, 114

Calabria, Italy, 32-36, 38, 46, 52, 65-66, 69

calculation(s): and abstractions, 21; and ad-
ministration, 11-12; and analytic tables, 116;
and decimal system, 109; evidence of, 103;
and experience, 178; and geometric problem
solving, 265n16; and intelligence, 247n11; and
mathematics, 278n21; and mechanics, 168; in
modern political life, 263n61; and neutrality of
numbers, in politics, 263n61; and observation,
178; and reason, 196; rigor of, 272n48; and
thinking, 247n11, 278n21

calculus: and algebra, 66, 129, 142, 145, 188, 231,
234; and architecture, 149; differential, 37, 65,
152, 162; first textbook published in Naples,
250n64; and formulas, 80, 168; foundation
of, 234-35; and geometry, 81, 87, 90, 129, 147,
149, 153-54, 250n60; Greek, 167; as heuristic
method, 188; integral, 19, 149, 151, 152, 235-36,
259n45; Leibnizian-Bernoullian, 37; and me-
chanics, 66, 149, 152, 168; and physics, 89-90;
probability, 89; and rigor, 153, 168; and rigor/
rigorization of, 5, 153, 168; and science, 20, 90,
258n37

calendars: French Republican, 57; new, 108

camera lucida, 12324, 264180, 264190, 264N94

Campania Felix (prosperous countryside), 117, 122,
125-26, 263N69

Campredon, Jacques de, 86-87, 272n48

Canosa, Prince of, 214-21

Capece Minutolo, Antonio (Prince of Canosa),
214-21

Capocasale, Giuseppe, 172-74, 194

Caracciolo, Domenico, 28-29, 38, 115, 151

Carafa, Ettore, 46, 49-50, 71, 251n3

Caravelli, Vito, 65, 67, 149, 250164

Carelli, Gonzalvo, 126
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Carelli, Raffaele, 121, 126

Carnot, Lazare, 151, 266n14

Cartesian geometry, 137-38, 143, 152, 15657, 249—
501nn59, 265n11

Cartesianism, 27, 63-64, 90, 15657, 187, 207,
261n4. See also analysis: Cartesian

cartographers, 13, 115-16

cartography: and statistics, 99, 102, 110-16. See also
topography

Cassa sacra, 29

Cassirer, Ernst, 20

Castillon, Jean de, 251n2

Catechism of the Rights of Man (booklet), 55-56

Catholic Church and Catholicism, 15; and
absolute monarchy, 209; and absolute truth,
200; anti-baroque trends within, 148; and
anti-modernism, 204, 213, 218; anti-polemics,
61; and apologetics, 206, 213, 217; apologists,
63; and authority, 187-88, 208, 210, 214, 222;
authority of, 200, 210; and Christianity, 61-62,
204-6; and contemporary culture, 204; critical
view of, 60-61; and deism, 216; dogma, 73;
dogma of, 214; and Enlightenment, 187, 198,
213, 274189; hegemonic, 92; hierocratic orienta-
tion of, 255n64; intransigent components of,
178, 199-200, 204-5, 207; and knowledge,
260n78; and metaphysics, 209; and miracles,
180; and monarchy, 209; mysteries of, 214; and
Neo-Scholasticism, 222; and piety, 179; and
popular religion, 179-80; and power, 179-80;
and provincial, 220; rationalist trends within,
148; and reason, 61, 199-200; and reprimand,
66; in revolutionary age, 179; and social control
and stability, 180, 205; socioeconomics of, 179;
spiritual renewal of, 209-10; supreme authority
of, 210; temporal structures of, 61; and theoc-
racy, 209-10; transformation of, 179; as true
religion, 235; truths of, 212. See also reactionary
Catholicism

Catholic principle, 208

Cauchy, Augustin-Louis, 16, 233-37, 239, 277011

Causa, Raffaello, 126

cause, and effects, 271n21

Cavina, Virgilio, 271n20

Cecere, Marcello, 148-49

Central Directorate of Statistics, 263n59

certainty: and evidence, 27, 161; and generality,
163; and geometry, 80, 112, 163; and heuristics,
176; of mathematics, 20, 27, 66, 17677, 181,
272n42; moral, 27, 181; and perspicuity, 112; and
precision, 20. See also under mathematical

Cestari, Gennaro, 62-64, 68, 71, 190, 255-56n68,
255n64, 256n71

Cestari, Giuseppe, 47, 62, 68-69, 71, 255164,
256n71

Ceva Grimaldi, Giuseppe, 104-10, 115-16, 127
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Chakrabarty, Dipesh, 244n8

Championnet, General, 54, 67-69, 216

Chappey, Jean-Luc, 83

Charles, King, 25

Chasles, Michel, 144-45, 151, 268n51

Chateaubriand, Frangois-René de, 203,
272n52

chemistry: and mathematics, 12, 45, 5859, 153,
253n42; in Naples during revolutionary period,
254152

Chiaje, Stefano delle, 273n69

Chouannerie, politicization in, 181

Christianity: and apologetics, 95; and Catholi-
cism, 61-62, 204—6; and egalitarianism, 61-62;
and faith, 179; and mathematicians, 148; and
modern philosophy, 212; and philosophy, 212;
and reason, 177, 223; and Santafede crusade,
69-70; and science, 26, 176; and society, 205;
and theocracy, 204-5; truth of, 171

Chronique de Paris (Condorcet), 46

churches. See Catholic Church and Catholicism;
Christianity; Neapolitan churches; Roman
Church

church silver, lavishness and meaning of, 68,
256n83

cifromania (obsession with numbers), 14

circles: decimal division of, 108; and ellipses, 132;
God in, 189; and lines, 131, 157

Cirillo, Domenico, 42, 58, 65, 71,198

civic virtues, 40-41, 79-80

civil code, Napoleonic, 75, 211

civilization: and commerce, 28; and materialism,
114; and mathematics, 21; and mathematics
as, 21; and productivity, 113; and progress, 191;
reformers fight for, 25; and science, 191; and
statistics, 111

clarity: and evidence, 188; and precision, 233; and
rigor, 129

Clemens XIII, Pope, 204

Clemens XIV, Pope, 204

Cocco, Sean, 38-39, 251181, 261n1

Colangelo, Francesco, Bishop, 94-95, 155, 162, 174—
79, 185-86, 200, 270-71nNn19-21, 270NN15-16,
271N24, 271034

Cold War, 10, 57, 252n24

Colecchi, Ottavio, 73, 87, 92-97, 130, 260nn76-77

commedia dell’arte, 219

commerce: and civilization, 28; and labor, 113; and
mechanics, 26-27; and trade, 38

commercialization, 31, 33-34

common sense, 77, 100, 110, 187, 194, 200, 210, 219,
222-24

Communist Sect, 92

Compagnon, Antoine, 203

compassion: and sensibility, 42; sentiment of, 42,
258n37
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competences: and elites, 83; and experience, 57;
local vs. central, 166; new division of, at service
of state, 83

composition: and analysis, 60, 137, 152; and
episteme, 20; geometrical, 136-37, 152; and
synthesis, 131; and synthetic method, 60, 132

Condillac, Etienne Bonnot de, 19-20, 23, 26, 56,
172

Condorcet, Marquis de, 9-10, 2022, 38, 46, 183,
232, 2470N11-12

Congress of the Italian Scientists, 278n23

Congress of Vienna, 178, 208

Conics (Apollonius), 134

conoids, and spheroids, 267146

conscience, liberty of, 91

conscientialism, 73, 90-92, 259n62

consciousness, 64, 73, 90-91, 95-96, 150, 249n57,
273n65

conservatism, and reaction, 275n12

Considerations on France (Maistre), 206, 208

Considerations on the Means to Revalue the Gifts
Given by Nature to the Kingdom of the Two
Sicilies (Rivera), 105

Considerations on the Public Works in the Conti-
nental Kingdom from the Normans until Our
Days (Ceva Grimaldi), 105

Consiglio di Stato, 74, 83, 274179

Constant, Benjamin, 202

constitutionalism, 29, 40-41, 51, 91, 251n75; and
liberalism, 13, 204, 222

convergence: and unification, 43; uniform, 234

conversion, principle of, 150, 152

Cook, James, 192

coproduction/co-production, 11, 243n4, 246145

Corot, Jean-Baptiste-Camille, 118

Corps. See Royal Corps of Engineers of Bridges
and Roads

cosmogonies, materialistic, 176

cosmology, 172, 187

Cotes, Roger, 271n20

Cotugno, Domenico, 195-98, 274181, 274n87

counterrevolution, 12-13; and anarchy, 82;
and anti-liberal satire, 219; discourse, 201;
European, 69-70; and mathematics, 169,
236; and mobilization, 53; political, 170; and
popular spontaneity, 81; scientific, 15, 169-98;
scientific, term, usage, 269188, 275n29. See also
revolution

Course of Mathematics (Polytechnic School,
lectures of professors), 87

Cousin, Victor, 96, 259n62

Cozens, John, 117-18

crafts: and labor, 113; and trades, 112

Cramer, Gabriel, 45, 150, 155-56, 251n2

Cremona, Antonio, 241

Cristiada uprising, 71
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Croce, Benedetto, 52, 81, 215, 254149

Crocenti, Domenico, 214

crowd behavior, 259n62

Cudworth, Ralph, 149

culture: of analysis, 17-18; and distinctive epis-
temic machineries, 243n5; mathematics as, 2;
and practice, 245n33; of proving, 8; radical, 22;
science as, 243n5; technical, 124-25. See also
mathematical cultures

culture, reactionary, 170, 212, 221, 240

Cuoco, Vincenzo, 81-82, 85, 159, 258126, 258n28

curves: conic, 94; geometrical properties of, 94,
152

cylindroid, 157, 164

Dahl, Johann Christian Clausen, 118

d’Alembert, Jean le Rond, 19, 38, 42, 66, 158, 183,
198, 255n68, 267146, 268n51

Darnton, Robert, 39, 62

Daston, Lorraine, 21

Data (Euclid), 134, 168

Davis, John, 53, 70, 103, 125-26, 257110

de Ceglia, Francesco, 180, 255n60

decomposition: and analysis, 19-20, 131; and
episteme, 20

deduction: logical, 6, 90, 146; and reason, 224; rig-
orous, 223; and sociology, 8. See also induction

deforestation, 102, 126

deism, 205-6, 212-14, 216

Delfico, Melchiorre, 83-84, 88-89, 258n37-38

De Lorenzo, Renata, 53

De Luca, Ferdinando, 158-59, 268n52

democracy: American, 40; and egalitarian-
ism, 23, 51, 53-54, 80; and equality, 56-57; as
government of multitude, 216; and Jacobin
abstractness, 259n62; and liberty, 56-57; and
republicanism, 50, 73, 88, 97; and revolution,
80; and rights, 68; and self-destruction, 210, 216

democrat, historical semantics of in France, 50

Deo, Emanuele de, 49-50, 52

De Sanctis, Francesco, 257n1

Descartes, René, 19, 26, 129, 134, 152, 175, 207

Descrizione (Galanti), 110

desegregation, and ruptures, 43

despotism and despotic governments, 40-41,
46, 55, 61, 65—67, 73, 144, 196, 248n39. See also
tyranny and tyrannicide

determinism, and materialism, 231

dialectics, 92, 274n5

Dialogue (Galileo), 178

dichotomies, 9, 22, 239-40, 246143, 255-56N68

Diderot, Denis, 23, 42, 57, 198

discourse: and analysis, 277n20; counterrevolu-
tionary, 201; democratic, 23; egalitarian, 23;
reformist, 12, 29-30, 39; revolutionary, 92

diversity, and science, 243n5
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Divination of the Geometrical Analysis of the
Ancients (Scorza), 161

divinity, and monarchy, 166

doctrines: democratic, 45; reactionary, 204; and
sciences, 62; and social unrest, 199

dualism, 31, 85, 187, 196, 255-56n68

Ducleére, Théodore, 121

Dupuy, René, 181

Ecclesiastic Encyclopedial Ecclesiastical Encyclope-
dia (Catholic periodical), 185, 211, 221

Ecclesiastic Journal of Rome, 216

Ecole Polytechnique, 234. See also Polytechnic
School

economics: and liberalism, 1, 81-82, 221-22; and
metaphysics, 173; and politics, 40, 73

economy: agrarian, 32; dirigiste, 104; and
education, 79-80; and infrastructures, 72;
liberal, 1, 222; and monarchy, 1, 104, 222;
Neapolitan, 32; public, 65; and science,
65-66; and trade, 75, 154. See also political
economy

education and schools. See engineering: schools;
mathematical: schools and training; military
academies; private schools (studi privati);
public education

egalitarianism, 29, 40-41, 67, 253139, 255n62; and
Christianity, 61-62; and democracy, 23, 51,
53-54, 80; radical, 48, 78; and republicanism,
44-45, 61-62

electrical discharges, 273n71

electrical fluids, 192, 273n71

electrical studies, and physics, 193

electricity, 191-92, 194; animal, 192

Elementary Treaty of Chemistry (Lavoisier), 59

Elements (Euclid), 130, 134, 149, 159-60, 162, 168,
175, 241, 271034

elites and elitism: and competences, 83; liberal,
84-85, 111, 222; military, 38, 91-92, 101; Nea-
politan, 126; political, 81; provincial agrarian,
91; reactionary, 9; reformist, 44; and royal
scientific institutions, 57-58; scientific, 55;

technical, 13, 80, 91, 202; technocratic, 82, 85, 91,

212; worldview of, 82. See also agrarian: elites;
aristocracy; nobility

ellipses, 132, 157

emancipation: of humanity, 84; and liberation,
13; political, 82, 241; scientific, 241; and social
progress, 64; womens, 84

émigrés, 62. See also immigrants

emotions: algebraized, 183; and ideas, 17; and
sensationalism, 40; and sensations, 17

empiricism, 150; apologetic, 15, 171, 177, 191-98,
271n30; noncommiittal, of teachers and
students, 254n55; and observation, 89, 223;
and rationalism, 96-97; and reason, 188; and

INDEX

sensationalism, 28, 57, 83; sentimental, 23; and
study of mind, 82-83, 85

engineering: abstractness of, 109; and analysis,
18-19; and architecture, 87, 101-2, 168; and arti-
sanship, 101; civil, 73, 87-88; and mathematics,
7, 142, 227, 235, 246n38; and military, 73, 87, 93,
166; schools, 73, 93; and science, 227, 235; and
scientific method, 259148

engineer-mathematicians, 20, 97-98, 109, 130, 140,
266n28

engineers: as artisans, 101; civil, 9, 13, 72, 87, 101,
116, 166; distrust of, 105; enemies of, 99-110;
invention of modern, 102; mathematics courses
for, 166; opposition to, 72, 105, 107; as scientists,
101; status, 100-101; technical-mathematical
expertise of, 104; training for, 85-88, 93, 166

Enlightenment: and abstract reason, 21; and anal-
ysis, 24-25; analytic, 17, 57; anti-, 15, 31, 201-6,
232; and Catholicism, 187, 198, 213, 274n89;
collapse of, 39-40; Counter-, 201; as culture
of sight, 24; European, 39; and liberalism, 221;
Milanese, 206; Neapolitan, 12, 17-18, 24-31,
38-42, 46, 84, 110, 149, 198; new, 79; Newtonian,
57; opposition to, 201-6; proto-romantic, 18;
rationalistic, 18; and reformism, 29-30; and
Romanticism, 22; scientific, 22; sentimental,
17, 22-23, 57; and sentimentalism, 23; term,
usage, 24-25; unitary nature of, 247n19; and
universalism, 64; values of, 201

entrepreneurs, 18, 32-37, 52, 59, 65, 75, 99, 105, 110,
217, 249157

epistemology, 5, 17, 19-20, 23-24, 28, 36, 42, 62, 88,
91, 96, 101-2, 129, 132, 176, 185-90, 198, 210, 223,
228, 231-32, 235, 247111, 266n28; and analytic
methods, 20; and composition/decomposi-
tion, 20; continuity of, 85; and geometry, 112,
140-43; ideological, 82-83; impure, 240-41;
Jacobins, 240-41; and machineries, 243n5; and
mathematics, 147; and metaphysics, 28; mili-
tant, 84; moral, 109; and pedagogy, 14, 40, 88,
112; and problem solving, 140-43; and reality,
194; revolutionary, 240-41; and sensationalism,
19; sensationalist, 24, 55-57, 82, 273n62; and
synthetics, 142-43

equality: and democracy, 56-57; and happiness,
56, 61, 252n19; of intellects, 79; juridical, 204;
and law, 56; and liberty, 39, 46-47, 52-53, 56-57,
214; natural, 56; and peace, 42; and rights, 69;
and society, 42-43, 45. See also inequality

Essay on Indifference in Matters of Religion
(Lamennais), 210

Essay on the Regeneration of the Sciences (Cestari),
62

Eternal Code (Capocasale), 173

ethics: and metaphysics, 173; and morals, 235; and
practical philosophy, 173
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ethnographic literature, 187

Etruscans, 159

Euclid, 93, 130, 134, 147-49, 152-53, 156, 15963, 168,
175, 229-30, 234, 237, 241-42, 267142, 268n56,
268n58, 271134, 278n25

Euler, Leonhard, 145, 149, 153, 156

evidence: of calculation, 103; and certainty, 27, 161;
and clarity, 188; logical, 91

exactness: and mathematical reasoning, 6; of
observation, 89

experience: and abstractions, 206; and analysis,
258n37; and calculation, 178; and competences,
57; firsthand, 87; and invisible structures,
244n10; Jacobin, 62, 73, 77, 165, 257n23; and
moral and political sciences, 215; and observa-
tion, 178, 196, 258n37; and political science, 215;
and reason, 214; scientific, 195, 215; and study
of mind, 83

faith: analytic, 97; and asceticism, 155; and author-
ity, 187-88; and Christianity, 179; of crusaders,
70; and grace, 200; and heresy, 190; and intel-
lect, 188; and marginality, 179; and reason, 186;
and science, 260n78; and tradition, 187

famine, 27

fatalism, 31, 254n50

federalism, 54-55, 253139

Ferdinand, King, 84, 91, 159-60, 191, 195, 215

Ferdinand II, King, 105, 191

Ferdinand VII, King, 217-18

Fergola, Nicola, 129-30, 135-38, 143-46, 203,
257115, 260n80, 267n27, 267146, 268n52,
269Nn64, 272142, 272148, 273n54; death of, 179,
182; and defense of reactionary reason through
mathematics, 232; and empire of analysis, 78—
82, 86, 89, 93-96; and geometry, 4-5, 146-65,
167-68, 178, 188; as holy mathematician, 179-91;
as leader of synthetics, 15; and mathematics, 4,
45, 59, 129-30, 230-32, 23436, 23839, 241-42;
and mathematics, modern, 242; and Neapoli-
tan reactionary Catholics, 179; as prominent
natural philosopher, 15; religious trajectory,
179-81; and scientific counterrevolution, 172,
191,194-95, 197-98

Fergola, Salvatore, 120

Ferraro, Giovanni, 145, 165, 267n27, 268156,
269169

Ferrone, Vincenzo, 39, 250n70

feudalism, 28, 30-31, 35, 39, 41, 54, 61, 68—69, 72—
84,102, 106-7, 125, 154, 215-17, 220; anti-, 25-26,
78, 81-83, 126, 215, 217, 252n28, 253n39; post-, 73,
77,82, 91, 99, 104, 111. See also peasants

Filangieri, Gaetano, 28-29, 40-46, 65, 150, 171, 174,
198, 213, 218, 252n28, 254150

Filangieri, Serafino, Archbishop, 213

Filippis, Vincenzo de, 66, 68, 71, 149
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Fiorentino, Nicola, 30, 65, 71

Flauti, Vincenzo, 108-10, 116, 128, 130, 145, 147,
154-55, 159—69, 228, 26414, 268n56, 269163,
269n67, 269169, 269n87

formalism: algebraic, 234; analytic, 13; mathemati-
cal, 1, 88, 194, 239

formulas: abstract, 168; algebraic, 194, 242; ana-
lytic, 142, 177, 185; and calculus, 80, 168; cold,
184; differential, 65; generality of, 138, 140-
41; and geometry, 138, 142; and history, 235-
36; mathematical, 167-68, 178; and theorems,
242

Forte, Stefano, 267n46

Foucault, Michel, 20, 244n7, 246n41

Franceschini, Vincenzo, 120-21

Franklin, Benjamin, 40, 191-92, 273n71

Fraternity of Saint Luke, 118

free market, 36, 75, 218; and liberalism, 36. See also
free trade

Freemasons and Freemasonry, 18, 29, 41-42, 47—
50, 52, 58, 62, 65-66, 182, 198, 205, 213-16, 218,
221. See also Masons and Masonic lodges

free trade, 25-27, 65, 83, 89, 92, 111-12, 249n48. See
also free market; trade

French Empire, 125, 232

French Revolution, 36, 46, 51, 53, 57-58, 97, 104,
154, 199-200, 203, 2056, 215-16; and robespier-
risme, 51

Furet, Frangois, 48, 58

Galanti, Giuseppe, 28-31, 110, 115, 171

Galdi, Matteo, 54, 61, 78-82, 85, 257116

Galiani, Celestino, 26

Galiani, Ferdinando, 26, 28, 115, 149

Galileo as a Guide for the Young Student (Colan-
gelo), 177

Galileo Galilei, 88, 134, 172, 177-78, 250n70,
271-72nN34-35

Galluppi, Pasquale, 90-92, 95-97

Galluzzi, Massimo, 144-45

Galvani, Luigi, 192, 273n71

Galvani-Volta controversy, 192

genealogical method: and history, 3; and math-
ematical cultures, 10-11

genealogy: analytic, 228; of mathematical purity,
2, 10, 229; of mathematics, 278n21; of political
beliefs, 170; of political rationality, 229; of pu-
rity, 10; of purity-neutrality, 2; of scientific con-
cepts and practices, 170; of shifting relations
between thinking, calculation, mathematics,
mechanical invention, 277-78n21; social, 170

generality: and abstractions, 229; and algebra,
132-33, 140; and analytics, 132-33; and certainty,
163; of formulas, 138, 140—41; and geometry, 154,
156, 163; and perspicuity, 156; quest for, 237; and
uniformity, 140
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generalizations: and abstractions, 231-32; and
synthetics, 141; and systematization, 163, 196

genius, 140, 149, 156, 265n22

Gennaro, Duke de, 29

Genovesi, Antonio, 26-29, 34, 38—47, 68—69, 83,
89-90, 115, 149-50, 154, 171-74, 187, 196—98, 211—
12, 217, 248129, 248n40, 251172, 255067, 266n11,
271n19, 273n62, 273N65

geometers, 93, 129-53, 156-59, 163, 167, 177-78, 185,
265n16

geometric: problems, 135-40; problem solving, 265116

geometrical: abstractions, 142; analysis, 94,
131-39, 150-52, 158-59, 161, 167; axioms, 161,
214; composition, 136-37, 152; discovery, 188;
ideas, 188; intuition, 188; invention, 148-49, 158,
163-64, 168; knowledge, 131, 134, 188-89; loci,
168; machines, 184, 272n52; methods, 12829,
150; problem solving, 4, 128, 132, 135-43, 150;
procedures, 265n8; radicalism, 154; reasoning,
137, 140, 150, 152, 156, 188, 242; rigor, 134, 178,
241; truths, 129, 137, 140-41, 149, 152, 161, 167~
68, 188-89; wisdom, 152

Geometrical Invention (Fergola), 148-49, 16364, 168

geometrical reason and reasoning, 137-38, 140,
150, 152, 156, 188-89, 242

geometry: and algebra, 19, 129, 234; algebraization
of, 129; and analysis, 80, 163, 185; analytic, 87,
93, 129, 132, 135-40, 157, 167, 232; ancient, 134,
150, 157-65, 234, 242, 268n52; and architecture,
149; and arithmetic, 59, 242; art of, 142, 148,
188, 271n34; and calculus, 81, 87, 90, 129, 147,
149, 15354, 250n60; and certainty, 80, 112, 163;
corruption of, 264n4; descriptive, 163-64; as
entirely human creation, 90; and epistemology,
112, 140-43; and formulas, 138, 142; and general-
ity, 154, 156, 163; Greek, 129-31, 133-34, 145-48,
152, 157, 161, 163-64, 167-68, 230, 234; history of,
155-65; and induction, 185; intellectual, 272n52;
and Italian school, 158-59; Jesuit, 273n62; mate-
rial, 272n52; and mathematics, 150, 234; and
mechanics, 168; and nature, 185; and observa-
tion, 185; and pedagogy, 112, 147, 242; and phi-
losophy, 187; plane-, 161; and politics, 273n62;
pure, 130, 144, 150, 15253, 157, 160, 163, 168, 230,
242; of reaction, 14-15, 147-69; and regression,
131, 133; and religion, 273n62; rigorization of,
153, 165, 234; and synthesis, 134, 167; synthetic,
16, 128-29, 133, 135—40, 145—46, 145-47, 150, 163—
64, 242, 265011; teaching of, 271n34; textbooks,
269169. See also Cartesian geometry

Gerdil, Giacinto Sigismondo, 211, 235, 270n15,
272n35

Gervasio, Agostino, Monsignor, 154, 171

Giampaolo, Paolo Nicola, 77

Giannattasio, Felice, 151-52, 154-55, 161-62, 269n64

Gigante, Giacinto, 117, 122-27, 154, 264190, 264194
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Gillispie, Charles, 9, 57-58, 240

Gioia, Melchiorre, 112-13

Giordano, Annibale, 12, 45-46, 49, 59—61, 6465,
68, 71, 78, 89, 130, 15051, 153-56, 252119

Giordano, Luca, 118

giurisdizionalismo, 247-48n26

globalization: of mathematical theory, 244n12. See
also transnationalism

God: absence of, 182; as absolute master, 270n19;
authority of, 217; in circles and triangles, 189; as
creator-artist, 271n21; dominion of, 186; duties
toward, 174-75; existence of, 27, 48—49, 61, 85,
95, 155, 173, 185-88, 206, 209-10; as imperator
universalis, 186; infinite wisdom of, 187; intui-
tive apprehension of, 182; and language, 209;
laws of, 185; and man, relation between, 256n71;
manifestations of, 175; and metaphysics, 85; na-
ture as pyramid or stairway to, 271n21; as Pan-
tocrator, 179; power of, 175, 179, 184, 186; power
of, reduced, 186; and reason, 61, 96, 188; rule
of, 270n19; science of, 174-75; and sovereignty,
207-8; supreme authority of, 217; in triangles
and circles, 189; and truth, 191; wisdom of, 184,
187; and world, 260on78

Goethe, Wolfgang, 41

Grabiner, Judith, 233-34, 236-37

grammar: and logic, 83; and philosophy, 259n56;
and sciences, 83. See also language(s)

Gramsci, Antonio, 53, 81, 180

Gray, Jeremy, 237

Gregory XVI, Pope, 235

Grimaldi, Domenico, 28-29, 32-36, 52, 99, 171,
248n40

Grimaldi, Francesco Antonio, 52

Guerlac, Henry, 58

guillotine, as sentimental technology, 22

Habermas, Jiirgen, 278n22

Hachette, Jean, 268-69n63

Hackert, Philipp, 117-18

Hahn, Roger, 58

Haller, Albrecht von, 23-24, 211

Haller, Karl Ludwig von, 223, 270n13

Hamilton, William, 67, 215

Hampster-Monk, Ian, 271030

happiness: and equality, 56, 61, 252n19; public, 26—
27, 44, 61, 64, 150; and self-preservation, 61

harmony: and occasionalism, 187; social, 41;
universal, 64

Hayek, Friedrich, 275n29

hearing: phenomenon and study of, 195-96,
274n81; and resonance, 196

hedonistic ethic, 66

Hegel, Georg Wilhelm Friedrich, 92, 95, 97

hegemony, 1, 8-9, 14, 74, 81, 84, 92, 96, 103, 111, 113,
130,197
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Helmholtz, Hermann von, 274n81

Helvétius, Claude Adrien, 23, 105, 255061

Herculaneum, 115

heresy and heretics: and atheism, 213; and faith,
190; and fatalism, 254n50; philosophers as, 222;
and philosophical fatalism, 254n50

Herf, Jeffrey, 245n26

Hermetic philosophy, 39

heterogeneity, 8, 10-12

heterogeneous, 62; analysis, 11-12; intellect, 189;
mathematical cultures, 8; mathematicians, 134;
painters, 117; statistics, 113

heuristics, 6, 19, 24, 82, 129, 134-37, 152, 156, 176,
188, 196

Hidalgo revolt, 71

hierocracy, and Catholic Church, 255064

Hilbert, David, 237

Hippocratic medicine, 195-97, 274n83

historicism: anti-, 84; and mathematics, 244n8;
Vichian, 38, 73, 81, 260n77; and vitalism, 41

historicity: of knowledge, 38; of mathematical
knowledge, 1-2, 226; of mathematical reason-
ing, 6; of mathematics, 2, 244n24; of science,
244n24, 246Nn40

historiography: of mathematics, 246n43; of
Naples, 249n57; national, 201-2; of Neapolitan
controversy, 143-46; of science, 24

history: dialectical theory of, 92; discipline of,
84; and formulas, 235-36; of geometry, 155-65;
of mathematical cultures, 8; of mathematical
knowledge, 2-4; of mathematics, 1-2, 4-8,
14-15, 14346, 15558, 225-27, 237, 24344106,
24418, 244N24, 246n43, 268n51; of nature, 42;
and opinions, 256n71; philosophy of, 18; of
physics, 150; and politics, 254n48; of science,
229, 239; and society, 206

Holbach, Paul Henri Thiry d;, 23, 255061

holy mathematician, Fergola as, 179-91

Hiiber, Wilhelm, 264n80

hubris, 15-16, 201, 221, 223, 272n48. See also pride

Hugo, Victor, 203

humanities, 79-80

human understanding, 58, 63, 173, 271n21

humilitas (modesty), as virtue necessary for
acquisition of knowledge, 272n48

humility, 64, 176, 272n48; and passions, 176

husbandry: and agriculture, 86; and manufactur-
ing, 86

hylomorphism, scholastic, 187

hylozoism, and political subversion, 256168

idealism: absolute, 92; German, 73, 90; and
politics, 52

ideas: abstract, 81; and analytics, 85; and emotions,
17; geometrical, 188; materialization of, 249n53;
and mathematics, 271n29; primacy of, 247n19;
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of reason, 96; science of, 258n30; and sensa-
tionalism, 27, 187; and sensations, 258n37; and
sentiments, 83; and themes, 224; and truths, 20;
and values, 30

idéologie: and sciences, 83; term, usage, 258n30

idéologues, 22-23, 83

ideology: and analytics, 84; and conscientialism,
73, 91; French, 83, 258n30; and mathematics,
226; and metaphysics, 85; and mind, 9o; and
perception, 259n56; and philosophy, 79, 259n56;
and reform, 172; and science, 72-73, 259n56;
and sensationalism, 73, 82, 90; and sensibility,
85; and sensible perceptions, 259n56; and study
of mind, 82-83; and transcendental studies,
90

ignorance: and backwardness, 249n57; and inertia,
35-36; and isolation, 249n57; and knowledge,
193; and oppression, 55; of philosophers, 193;
and pride, 217; and resistance to technologi-
cal innovation, 36; in technical and scientific
matters, 65

Iluminati, 29, 41, 65-66, 248n39

illuministi, 115

imagination: and algebra, 80; analytical, 17-18;
and human understanding, 63; and intel-
lect, 189; and mathematical pedagogy, 80; of
mathematicians, 90; and ontology, 189; and
passions, 197; reactionary, 204; Romantic, 70;
and scientific age, 90; and sensations, 27; and
understanding, 63

immigrants, 27-28. See also émigrés

immobility, and passivity, 239

Imperial Academy of Sciences, 94

imperialism, 1, 74-75

impiety: literary battle against, 185; and pride, 183.
See also piety

individualism: and rigor, 205; and secularization,
212

induction: and geometry, 185; mathematical, 97,
260n79-80, 260nn79-80; and observation, 185;
and reasoning, 188. See also deduction

industrialization, 92, 111, 125. See also
mechanization

industry, and labor, 113

inequality: and backwardness, 38; of intellectual
faculties, 271n34; of society, 56. See also equality

inertia: and ignorance, 35-36; and passivity, 203;
and reason, 31-36; and resistance, 31-36

infallibility: and integrity, of power, 208; and sov-
ereignty, 275n26; spiritual, and sovereignty, 208

inferences, logical, 1

infinitesimals, 20, 37-38, 66, 80-81, 133, 135, 152—53,
165, 234-35, 268156

influxionism, 187, 273n62

Institut de France, 85

insurgencies, 53, 70, 74, 79
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insurrection, 36, 47-51, 56, 97, 105, 116, 184, 205,
218, 252n18

integrity, and infallibility, of power, 208

intellect: and faith, 188; and imagination, 189; in-
equality of, 271n34; and intuition, 142, 167; and
mathematics, 188; and metaphysics, 172-73; and
perception, 259n56; and physiology, 84; pure,
27, 188; and purification, 189-90; and reality,
188; robust, 189; and senses, 63; and sensibility,
63; and soul, 188; spiritual, 189. See also mind

intelligence: and calculation, 247n11; and cogni-
tion, 90; and reason, 21; and truth, 223

intention, patterns of, 6, 244n23

interest(s): as sets of priorities and objectives
sustained by culture of groups, 245n27

Intermediate Value Theorem, 277n14

Intieri, Bartolomeo, 26-27

intuition: or algorithms, 14, 128-46; geometrical,
81, 153, 188, 232, 234; intellectual, 142, 167; math-
ematical, rigorization of, 231

inventing and invention: art of, 137, 155; geometri-
cal, 148-49, 158, 163-64, 168; and mathematics,
155; mechanical, 278n21

irrationalism, 57, 81, 207, 245n26. See also
rationalism

irrationality, and passions, 57

Irreligious Freedom of Thought, Enemy of Scientific
Progress, The (Colangelo), 174-75, 179

isolation: and backwardness, 145, 249n57; and
ignorance, 249n57

Italian Society of Sciences, 45

Jacobi, Carl Gustav, 278n23

Jacobin: clubs, 45-48, 52, 62, 251n5; conspiracy, 30,
45-50, 52, 66-68, 213; exiles, 78; experience, 62,
73, 77, 165, 257n23; gentlemen, 70; governance,
22; historical semantics of in France, 252n24;
machine (political), 48; mathematicians,
64-71, 266n28; priests, 61-62, 68, 95, 255N62;
revolution/revolutionaries, 72-73, 179; science,
12-13, 57-58, 254147; sociability, 251n5, 257n12;
technology, 57; term, usage, 50-51; tree of
knowledge, 62, 64; triennium, 50, 52, 61, 79,
99, 257n23

Jacobinism, 66, 214, 2521n26; and conspiracy,
49-50; French, 50-51, 56; Italian, 50; and Jan-
senism, 255n62; and Marxism, 254n48; term,
usage, 51-52. See also Neapolitan Jacobinism

Jacobinophobia, 50

Jacobin Republic, 1, 12, 217, 253n39

Jacobins: and conspiracy against Church, 205;
critique of, 82; democratic, 50-51; and Freema-
sons, 50; French, 57-58, 68, 85; and idéologues,
23; Italian, 51, 53-54, 99, 261n4; and liberals, 219;
and materialism, 255-56n68; Neapolitan, 51-54,
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56-58, 60, 62—64, 68, 74, 80, 232; and patriots,
50-51; and philosophers, 211; political imagina-
tion of, 9; and republicans, 50-51; revolution-
ary political activists as, 44; and science, 57;
and subversive political action, 211; techno-, 85

Jansenism, 47, 62, 180, 205-6, 213, 215, 255162,
255064

January, Saint, 53, 61, 69, 180, 253n34, 255N60

Jay, Martin, 6-7

Jerocades, Antonio, Abbé, 46-47

Jesuits: expulsion of, 62, 148; and geometry,
273n62; and higher education, 171-72, 195, 235;
and mathematicians, 187; in Naples, 171-72;
readmitted/recalled, 171, 195; religiosity of,
74; and science, 269n88; and visual language
(painting), 118

Joli, Antonio, 117-18

Jones, Matt, 247n11, 249153, 278n21

Jones, Thomas, 117-18

Jones-Imhotep, Edward, 22

Joubert, Barthélemy, General, 54, 67

juridical: and administrative roles, 25; apparatus
(giurisdizionalismo), 247-48n26; Church
privileges, 204-5; engineers’ status, 100-101;
equality, 204; exemptions, 28; government staff,
75-76; institutions, 105; laws, and egalitarian-
ism, 51; matters, 83-84; powers, 76-77; privi-
leges, 28, 2045, 252n28; proof, 41; relevance,
248n26; structures, 25; systems, 75, 261n1

Kant, Immanuel, 24, 90, 92, 94-97, 202, 260n80

Kingdom of Naples (historical state), 9, 94, 128,
159; as destination, 2; French in, 72-77; and
imperial system, 1; shape of (physical and
human landscape), 13-14, 8283, 98-127;
social transformation of, 43; techno-scientific
management of, 110; term, usage, 243n2.
See also Naples, Italy

Klein, Felix, 277n20

Kline, Morris, 4

knowledge: algebraic/algebraized, 183, 189; ap-
propriation, 243n6; and Catholicism, 260n78;
and consciousness, 73; and disciplines, 63;
discursive, 167; empirical, 193, 196, 272n42;
geometrical, 131, 134, 188-89; historical, 272n42;
historicity of, 38; and ignorance, 193; intel-
lectual, 189; and mathematical cultures, 1, 3,
240; matter-of-fact, 89; modesty (humilitas) as
virtue necessary for acquisition of, 272n48; and
moral order, 250n71; and philosophy, 174-75;
and physical sensations, 19; and polity, 15; and
power, 112; production and appropriation,
243n6; and reason, 129, 167, 224; and science,
41; secularization of, 155; and sensational-
ism, 44, 63; and sensations, 17; and sensibility,
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250n71; and social order, 11; specialization of,
83; statistical, 111; structural reordering of, 21~
22; teleological pyramid of, 193; and theology,
187-88; and truth, 183; unification of branches
of, 89; vulgarly utilitarian understanding of,
57. See also mathematical knowledge; scientific
knowledge

Koyré, Alexandre, 21

Kuhn, Thomas, 233-34

labor: and agriculture, 113; and commerce, 113; and
crafts, 113; and industry, 113; machines, 33-34;
machines/machinery, 33; and technical differ-
ences, 109. See also trades

laborers, 35-36, 53, 125

Lachterman, David, 265n11, 274n1, 277020

Laertius, Diogenes, 136

Lagrange, Joseph-Louis, 5, 38, 45, 59, 66—67, 115,
130, 138—45, 184, 230, 233-35, 250165, 251N2,
265116, 2651n23; and empire of analysis, 8990,
93-94; and geometry, 151-61, 168; and mechan-
ics, 89

laissez-faire principles, 1067

Lalande, Jérome, 268n51

Lamennais, Félicité Robert de, 206, 209-11, 221-24

landlords, 28, 36, 101, 104, 125, 213

landowners, 25-35, 49, 52, 70, 7577, 104, 109-10,
125

landscape painting, 7, 100, 117-27, 263168

language(s), 258n37; and analysis, 73, 81, 87, 103,
140; Eastern, 79-80; and God, 209; and logic,
81; scientific, 20; and society, 176; and structure,
118, 164; and thought, 209; and truth, 209;
universal, 81, 140. See also grammar

Laplace, Pierre Simon, 89, 93, 183, 231, 235

Larisso, Isocrate (Prince of Canosa), 214

La Touche-Tréville, Louis de, Admiral, 47

Latour, Bruno, 243n4

Lauberg, Carlo, 12, 151, 25103, 252118, 252125,
253135, 253139, 2530142, 2541155, 254114950,
255n61; analytic program, 56—60; as chemistry
lecturer, 153; and empire of analysis, 78-80,
87-89, 95; political activities of, 45-49, 53-71; as
political author of conspiracy, 47; as president,
68-69; and reactionary reason, 219; and
scientific counterrevolution, 184; and shape of
kingdom, 109-10

Lavazzoli, Vincenzo Gregorio, 213

Lavoisier, Antoine Laurent, 41-42, 45, 57-59, 198,
250n65

law(s): and equality, 56; feudal, 154; and metaphys-
ics, 173; moral, 66; natural-, 251n72; of nature,
44; and scientific education, 56; and society,
28, 44, 111

lawyers, 27-30, 46, 52, 213, 252128, 255163
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Lectures on Commerce (Genovesi), 28

Lectures on the Mathematical Principles of the
Natural Philosophy of Sir Isaac Newton (Fer-
gola), 184-85

Leibniz, Gottfried Wilhelm, 26, 175, 184, 187,
235

Leibnizian-Bernoullian calculus, 37

Leopard, The (Tomasi di Lampedusa), 203

Leopardi, Monaldo, 218-21

Letizia, Giovanni, Marquis, 48-49

liberalism: and constitutionalism, 13, 204, 222; and
constitutional monarchy, 222; democratic, 92;
economic, 1, 81-82, 221-22; and economics, 222;
and Enlightenment, 221; and free market, 36;
and free trade, 89; and Jacobins, 219; moder-
ate, 92; and modernization, 13; and modern
monarchy, 81-82; and monarchy, 1, 81-82, 222;
patriotic, 73, 81, 219; political, 73, 89, 91, 204,
221. See also Neo-Scholasticism

liberation, and emancipation, 13

liberty: of conscience, 91; and consciousness,
95-96; and democracy, 56-57; and equality, 39,
46-47, 52-53, 56—57, 214; inalienable, 73; politi-
cal, 91; and revolution, 68; and security, 114;
and volition, 91

Liguori, Alfonso Maria de} 148, 26612, 274n87

Lilla, Mark, 203

Literary Gazette (London), 218

Livingston, Eric, 8

Locke, John, 19-20, 23, 26-27, 64, 69, 150, 172, 187,
209

logic: and analysis, 12, 18, 81; and analyt-
ics, 112; and clearness, 242; and Counter-
Enlightenment, 201; and grammar, 83; and
language, 81; and mathematics, 185, 237; and
metaphysics, 26, 79, 95, 172; of modernization,
227; and ontology, 187; and philosophy, 259n56;
and sciences, 83; universal, 81

Logic (Condillac), 56

logical deduction: art of, 90; and mathematical
reasoning, 6; and proofs, 146

logical inferences, 1

Lomonaco, Francesco, 64

Lords, and lawyers, 252n28

Loria, Gino, 130, 143—44, 266n31

Lucretius, 175-76

Luigi de’ Medici, 100, 214, 217-18

Lukdcs, Georg, 274n5

Lysenkoism, 57

machineries, epistemic, 243n5

machinery: agrarian, 32; and agricultural
techniques, 65; and labor, 33; and olive oil
production, 12, 18, 31-36; scientific study of, 65;
as threat, 36



332

machines: geometrical, 184, 272n52; labor, 33-
34; and mathematical techniques, 177; and
pedagogy, 88; and politics, radical, 246n38; and
radical politics, 246n38; and rational, analytical
organization of labor, 34

machine theory, and mechanics, 184

MacKenzie, Donald, 8, 245n27

Maclaurin, Colin, 271n20

Madonna, 70-71, 179, 181

Magna Graecia, 146

magnetism, 192, 194

Main Pedagogical Institute, 94

Maistre, Joseph de, 203, 206-11, 219, 221, 224

Mako, Paul, 172, 187

Maldarella, Monica, 131, 135

Malebranche, Nicholas, 26, 207

Malerba, Francesco, 190

Malesci, Luigi, 259n48

manufactures and manufacturing: and agri-
culture, 27, 35, 65, 76, 86; and husbandry, 86;
investments in, 65; and trade, 26, 65, 76

maps. See cartography

Marchetti, Giovanni, 211

marginality and marginalization: of analytics,
145; and European mathematics, 4; and faith,
179; and human agency, 106; of idéologues, 83;
of Jansenist and Gallican church compo-
nents, 213; and mathematical knowledge, 3; of
mathematics, 250n60; and modernization, 2; of
scientific life, 44; term, usage, 243-44n6

Marian enthusiasm, 148

Marie Antoinette, 30

Martino, Nicola di (de), 149, 249-50nn59-60

Martino, Pietro di (de), 149, 249—-50nn59

martyrs and martyrdom, 52, 58, 254150

Marxism, 97, 254148

Marzucco, Giuseppe, 148-49, 250n60

Masons and Masonic lodges, 29, 46, 67, 78, 211,
213, 252128, 254150, 257n12. See also Freema-
sons and Freemasonry

Massa, Flaminio, 54, 61, 255060

materialism: and atheism, 64, 85, 96, 222;
and bourgeoisie, 222; and civilization, 114;
cosmogonies, 176; demolishment of, 235; and
determinism, 231; and Jacobins, 255-56n68;
and mathematics, 230-31; and politics, 27, 231,
270n19; and sciences, 96, 184, 230; and sensa-
tionalism, 27, 230-31

mathematical: certainty, 20, 27, 66, 176-77, 181,
272n42; construction, 265n11; induction, 97,
260n79-80; intuition, 231; problem solving, 7,
19, 103, 128; rationality, universal, 5-6; regimes,
3, 145, 229, 233, 24407; resistance, 1-2, 4, 243n3;
schools and training, 6, 36-38, 45, 82, 103, 110,
262n18; sciences, 66, 80; truths, 4, 168, 176-77,
236
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mathematical cultures: and abstraction, 229; al-
ternative, 3, 8-9, 228; analytic mathematics as,
140-41, 227; competing, 146, 227-29, 238; and
genealogical method, 10-11; heterogeneous, 8;
history of, 8; and knowledge, 1, 3, 240; local,
wiped out, 12-13; and mathematical purity, 148;
and mathematical resistance, 4; modern, 3; and
modernization, 239; and order, 1-2; plural-
ity of, 2; and reason, 1-2, 11, 228-29, 240; and
synthetics, 15, 93, 140—41, 171, 227; term, usage,
2,7-8, 10, 246n43

mathematical knowledge, 7-10, 135, 158, 161, 183,
232, 239-40, 24313, 243N6, 244n7; abstract, 194;
and anxiety, 10, 147; as credible, 2—4; as histori-
cal, 2—4; historicity of, 1-2, 226; history of, 2-4;
logico-, 1; and marginality, 3; and mathematical
purity, 1; misuse of, 148; modernist perception
of, 2; as neutral tool, 2; as situated knowledge,
1, 7; and social order, 11; and technologies it
legitimates, 2; universal nature of, 3

mathematical modernism. See modernism

mathematical modernity. See modernity

mathematical modernization. See modernization

mathematical purity: and abstraction, 21; and
anxiety, 10, 15, 147; genealogy of, 2, 10, 229; and
mathematical culture, 148; and mathemati-
cal knowledge, 1; and modernism, 2, 11; and
modernity, 2; as return to order, 16, 225-42;
and rigor, 16, 237; and self-restraint, 237; and
social order, 16, 225-42; techno-, 11. See also
pure mathematics

mathematical reasoning: and exactness, 6;
historicity of, 6; and logical deduction, 6; and
mathematical certainty, 66; and proof, 6; and
rigor, 6; and social power, 11

mathematician-engineers. See
engineer-mathematicians

mathematicians: atheism of, 67; biographies of,
244m6; Christian, 148; as geometric machines,
272n52; godless, 15-16, 201; Greek, 158; holy,
179-91; imagination of, 90; Jacobin, 64-71,
266n28; Jesuit, 187; Neapolitan, 5, 10, 12,
129-30, 145, 149, 151; operative view of, 268n52;
Parisian, 232-36; and philosophers, 169; pride
of, 272n48; pseudo-, 169; synthetic, 78, 194.
See also engineer-mathematicians

mathematics: abstract, 178; abuse of, 230; alge-
braized, 227-28; as analysis of quantity, 60;
ancient, 169; anschauliche, 277n20; applied, 89,
102, 164, 168, 242; Aryan, 277n20; at barricades,
12-13, 44-71; and clear and distinct ideas,
271n29; combinatorial analysis of, 20; as con-
crete instrument of civilization, 21; conventions
of, 59-60; European, 4, 145, 243-44n6; as exact
science, 60; higher, 89-90; history of, 1-2, 4-8,
1415, 143-46, 155-58, 225-27, 237, 243-4406,
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244n8, 244n24, 246N43, 268n51; impure, 20-21,
155; as intellectual science, 183; mainstream,
145; as material science, 183-84; modern, 3,
146, 158, 233, 237-38, 240-42, 272n52, 277N20;
monolithic image of, 6; in Naples, 4, 15, 130,
148; Neapolitan, 11, 93, 129-30, 145, 149, 241;
progress of, 242; and reason, 1-2, 7, 11, 155, 229,
245n26; as science of words, 167; social, 13,
21; as spiritual science, 183; vision in, 265n25;
Wilhelmian, 277n20. See also reactionary
mathematics; revolutionary mathematics

matter: and mind, 254n49; and physics, 60; and
purification, 189; and reality, 223; and scholasti-
cism, 223; and science, 255n68; and sensibility,
60; and spirit, 63, 182, 255-56n68; states of, 63

Maupertuis, Pierre Louis, 273n54

Mazzinians, 92, 97

measures and weights, 9, 35, 108-10, 116

mechanical: arts, sciences as, 20; invention, 278n21

mechanics: and agriculture, 66; and calculations,
168; and calculus, 66, 149, 152, 168; and com-
merce, 26-27; and geometry, 168; and machine
theory, 184; and mathematical certainty, 66;
and mathematics, 143, 242; as paradigmatic, 89;
and problem solving, 59; rational construction
of, 66-67. See also mechanization

Mechanics (Lagrange), 184

Mechanique celeste (Laplace), 89, 93

mechanization: and abstractions, 7; and algo-
rithms, 128; and analysis, 239; and analytic
management of production, 12, 18, 36; of
mathematical procedures, 237; and modernity,
239; of olive oil mills, 12, 18, 31-36; and produc-
tion processes, 18, 36, 52—53; and rationalized
labor regime, 18; and utopia, 52-53. See also
industrialization; mechanics

medicine and medical practice: and analysis,
18-19; and empirical knowledge, 196; and
heuristics, 196; Hippocratic, 195-97, 2741n83;
and research, 196-97

Mehrtens, Herbert, 237-39, 277n20

memory: and human understanding, 63; sensibil-
ity and perception, 255167

Mesmer, Franz Anton, 192

mesmerism, 39, 250n71

metaphysics: and analysis, 231; and authority, 208;
and axioms, 80, 188; and Catholic Church, 209;
and economics, 173; and epistemology, 28; and
ethics, 173; and God, 85; and ideology, 85; and
intellect, 172-73; and law, 173; and logic, 26, 79,
95, 172; and mathematics, 82, 187-88, 231;
and pedagogy, 173; and philosophy, 149-50; and
physics, 60, 85, 172; and physiology, 85; and
pneumatology, 187; and politics, 173; and ra-
tionalism, 96-97, 150; and reactionary reason,
206; and sciences, 64, 172; and sensibility, 60;
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and synthesis, 82; and theology, 155, 172; tran-
scendental, 79; universal, 73

Metternich, Klemens von, 214

Michelet, Jules, 203

militancy, 84, 203-4

militarism, 41

military: elites, 38, 91-92, 101; and engineering, 73,
87, 93,166

military academies, 38, 166

Military Academy, 45, 58-59, 67-68, 87, 116, 151-55,
162, 191, 258144, 2691n70. See also Polytechnic
School

Military Engineering Corps, 86

Military School, 94, 97, 154-55, 269164

millenarianism, 181

mind: ideological conception of, 9o; and matter,
254n49; and society, 197. See also intellect

miracles, 26, 61, 69, 180-81, 185-86, 212, 255n60,
270-71n19

misogyny, 266n31

Moderne-Sprache-Mathematik (Mehrtens), 237-38

modernism: anti-, 199; and mathematical purity,
2, 11; and mathematics, 237; and purity-
neutrality, 11; reactionary, 245n26. See also anti-
modernism; modernity; modernization

modernity: alternative, 245n26; and analysis, 239;
of analytics, 239, 242; and mathematical purity,
2; and mathematics, 2, 16, 236-41, 265n11, 27401,
277n20; and mechanization, 239; and modern
political life, 240; and order, 72, 77; politics of,
2, 16, 240; and purification, 2, 240, 243n4; and
reactionary arguments, 203; and reaction-
ary mathematics, 16; and reactionary values,
16, 239; and reactions, 7, 203; redefinition of,
277n20; and synthetics, 144. See also modern-
ism; modernization

modernization: of agricultural and breeding
techniques, 83; and autocracy, 91; economic, 78;
French-Neapolitan, 84; and liberalism, 13; logic
of, 227; and marginality, 2; and mathematical
cultures, 239; and mathematics, 2, 81, 237, 242;
in Naples, 72-73; and politics, 73-80, 85; and
reactionary assumptions and priorities, 14; and
reactions, 72; resistance against, 12, 239; and
ruling class, 103-4; technical, 78, 80; and ten-
sions within Sicilian society, 263n59. See also
modernism; modernity

modesty (humilitas), 177, 272148

monarchy: absolute, 209, 216; as advisable form
of government, 208; anti-, 46—47, 69, 252n28;
aristocratic, 216; Bourbon, 72; and Catholic
Church, 209; centralized administrative, 1, 104;
collapse of, 67; constitutional, 91, 202, 222; and
divinity, 166; and economy, 1, 104, 222; and
liberalism, 1, 81-82, 222; modern, 79-81, 86-87,
99; restored, 100; utility of, 216
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Monge, Gaspar, 93, 163-64

Montesquieu, 105, 180

Montucla, Jean-Etienne, 158-59, 268n51

moral: certainty, 27, 181; laws, 66; order, 41, 250n71;
philosophy, 172, 251n72; sciences, 18-19, 22, 44,
148, 188, 213, 215, 218; unity, 99, 261n3

morality: and passions, 63; and politics, 217; and
religion, 180, 217; and sensations, 17

morals: catechism of, 68; and ethics, 235; and
physical sensibility, 254n49; and physics,
259n56; and physiology, 84, 198, 258n37; and
politics, 54, 173; and religion, 164—65; and
sensations, 60; and sensibility, 254n49

morphology, 192, 196, 238

Mount Vesuvius volcano (Italy), 2, 54, 100, 118,
144, 250067, 251081

Murat, Joachim, 74-75, 82, 91

Musschenbroek, Pieter van, 248n30

Napier, Francis, 119-22, 263n76

Naples, Italy, 1-4, 8-15, 18, 24, 29-30, 35-39, 46—48,
53, 56, 62, 65-67, 75-78, 80, 83-85, 88, 92-97,
100-102, 110-11, 115-19, 124-25, 145-48, 151, 159—
62,166, 170—74, 195-200, 203—4, 211-23, 22829,
232-33, 242; analysis in, 12, 71-72; chemistry
in, 254n52; and controversy over mathemati-
cal methods, 11-14; as destination, 2; French
analysis in, 9; French decade (1806-1815) in, 13,
72-73; French ideology in, 258n30; French in,
252128, 258n30; geometrical problem-solving
techniques in (1780s and 1790s), 4; historiogra-
phy of, 249n57; Jansenism and Jacobinism in,
255n62; mathematics in, 4, 15, 130, 148; private
schools (studi privati) in, 251n1; and purity of
mathematical knowledge in, 10; siege of, 71. See
also Kingdom of Naples (historical state)

Napoleonic civil code, 75, 211

Napoleonic government/state, 78, 111, 17980, 228

nationalism: and agrarian elites, 82; Italian,
51, 92, 159; and patriotism, 51, 92. See also
transnationalism

natural history: and animal sensibility, 63; and
physics, 255n64; and science, 254n47

naturalism: and landscape painting, 100, 126-27;
pure, 213; Renaissance, 36, 250n68. See also
neonaturalism

natural-law theory, 251n72

natural order: and authority, 47-48, 227; and
sovereignty, 47-48

nature: and analysis, 185; in art, 117-27; contempla-
tion of, 175-77, 185, 193-94, 271n21; and geom-
etry, 18s; history of, 42; and landscape painting,
117-27; laws of, 44; mysteries of, 173, 272n48;
as pyramid or stairway to God, 271n21; and
rationality, 58; and reason, 53, 69; return to (in
paintings), 117-27; and science, 151; and society,
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39, 246n45; violence against, in paintings, 127.
See also agrarian: landscape

navigation, and trade, 65

Nazism, 245126, 277n20

Neapolitan Anglo-Dutch Freemasonry, 213

Neapolitan churches, 28, 67, 118, 171, 213, 256183,
260n78

Neapolitan controversy, over mathematical meth-
ods, 11-12, 81, 129, 133, 143-46, 226, 241

Neapolitan Enlightenment, 12, 17-18, 24-31, 38-42,
46, 84, 110, 149, 198

Neapolitan government, 13, 26, 41, 47, 92-93, 164,
171, 213

Neapolitan Jacobinism, 44-45, 50-64, 74, 80, 84—
85, 218, 232, 252126, 255N61

Neapolitan Patriotic Society, 48-50

Neapolitan Republic, 51, 62, 65, 68-69, 82-83, 198,
256n71

Neapolitan Revolution, 53, 59, 81, 174, 218, 226

neoclassicism, 264ny7

neo-Constantinism, 205

neo-Hegelians, 97

neo-Hippocratic, conceptions of medical practice,
274183

neonaturalism, 39-40, 198, 250n70; and vitalism,
39. See also naturalism

neo-pessimists, 275020

neoplatonism, 134

neopositivism, 22

Neo-Scholasticism, 15, 92, 96, 200, 221-24, 260n78.
See also liberalism; scholasticism

Netti, Raffaele, 255n61

Netz, Reviel, 5

neutrality: and purity, 11

New Science (Vico), 41,176

Newton, Isaac, Sir, 26, 134, 149, 153, 157, 167, 172,
175, 177, 184-87, 235, 271n20

Newtonianism, 26, 36-37, 39, 57, 172, 175, 177,
191

Newtonian textbooks, 248n30, 249-50n59

nobility, 46, 54. See also aristocracys; elites and
elitism

Nollet-Franklin-Symmer controversy, 192

Norman conquest, 105-6

observation: and analysis, 89, 258n37; and
calculation, 178; and data-collection, 192-93;
empirical, 89, 223; exactness of, 89; and experi-
ence, 178, 196, 258n37; and geometry, 185; and
induction, 185

occasionalism, and harmony, 187

Odazi, Troiano, 46-47, 49, 154

olive oil production, 12, 18, 31-36

On the Necessity for Physiological Knowledge to
Precede the Study of Intellectual Philosophy
(Delfico), 83-84
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ontology: and analysis, 20; and analytic methods,
20; and epistemic criteria, 187-88; and imagi-
nation, 189; and logic, 187; and mathematics,
27; and political stability, 79; and reality, 172-73,
194; and reduction, 137; traditional, 91

opinions: and history, 256n71; and passions, 210

oppression: of feudalism, 30-31; and ignorance, 55;
liberation from, 73; political, 73; of religion, 61;
removal of, 56-57; resistance against, 254n44;
scientific, 73

order. See analytic order; moral: order; natural
order; political order; social order

organicism, and vitalism, 22

orientalism, 74, 257n2

Orsi, Ascanio, 56, 2551062

Ouzouf, Mona, 60-61

Pacifico, Nicola, Abbé, 65, 66, 68, 71, 149

Padula, Fortunato, 13843, 241-42

Pagano, Mario, 28-29, 39-44, 49, 52, 61, 68-69, 71,
84, 150, 171, 174, 198, 250168, 252119, 254150,
258n37

palingenesis, 12, 18, 36-43, 46, 84

Palizzi, Giuseppe and Filippo, 121

Palladino, Franco, 145

Palmieri, Giuseppe, 28-29, 34-35

Panglossian social views, 84

pantheism, 39-40

Pappus, 134, 150-51, 168, 265n8

Parisi, Giuseppe, General, 87

particularism, 54-55, 253139

partisans and partisanship, 57, 170, 202. See also
patriotism and patriots

passions: and humility, 176; and imagination, 197;
and irrationality, 57; and mathematics, 167; and
morality, 63; and opinions, 210; of partisans, 57;
and senses, 63; and vices, 114

passivity: and abstractions, 30; of human reason,
199-200; and immobility, 239; and inertia, 203;
of reason, 199-200

Patriarca, Silvana, 11-14

patriot, historical semantics of in France, 50-51,
252n24

Patriotic Society, Neapolitan, 48-50

patriotism and patriots: Italian, 51, 54, 92, 99,
255n61; Jacobin, 50; liberal, 73, 81, 219; and
nationalism, 51, 92. See also partisans and
partisanship

patterns of intention, 6, 244n23

peace, universal, 84

peasants: and artisans, 220; dispossessed, 54;
highland, 99; innocent, 100, 125; and laborers,
53; and machinery as threat, 36; in paintings,
121-22; persona of, 125; rebellions, 70; and their
animals, 121; virtue of, 125; war with, 36, 74;
wisdom of, 77, 125. See also feudalism
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pedagogy, 22, 258n38; and analysis, 19; of analysis
and synthesis, 14, 80, 88; analytical, 88; and
education, 82, 88, 94, 11314, 142, 194, 226; and
epistemology; 14, 40, 88, 112; of Euclid, 160, 242,
278n25; and geometry, 112, 147, 160, 242; and
machines, 88; mathematical, 14, 78, 80, 82, 85,
142, 165, 16768, 242; and metaphysics, 173; and
new imperial order, 79; of philosophy, 79, 173;
and politics, 40, 79-80; rejection of, 88-89; and
Restoration philosophy, 173; and revolution,
79, 82; and rigorization, 226; and science, 88;
scientific, 254n55; and sensationalism, 69;
sensationalist, 69; synthetic, 141-42, 159-60,
165-70; of theology, 79

Pelasgians, 159

perception(s): and ideology, 259n56; and intellect,
259n56; and memory, 255n67; and reason, 222;
and reflection, 19-20; and sensibility, 255n67;
sensible, 259156

personae, scientific, 170, 270n1

perspicuity: and certainty, 112; and generality, 156;
and rigor, 165; of synthetic procedures, 82

philosopher-contemplator, 175-76

philosophers: and ancient order, 178; arrogance of,
177; French, 46; as heretics, 222; ignorance of,
193; and Jacobins, 211; and mathematicians, 169;
modesty of, 177; modesty (humilitas) of, 177;
Neapolitan, 17-18; pride of, 217; pseudo-, 169;
real, 173; and subversive political action, 211

Pphilosophia perennis, 150, 216

philosophy, 7; and analysis, 18-19; and Christian-
ity, 212; civil, 28, 150; and consciousness, 90-91;
and contemplation, 175; dogmatic academic,
73, 90-91; and geometry, 187; and grammar,
259n56; Hermetic, 39; of history, 18; and
ideology, 79, 259n56; and knowledge, 174-75;
and logic, 259n56; and mathematics, 96, 159,
160, 176; and metaphysics, 149-50; moral, 172,
251n72; and moral corruption, 125; Neapolitan,
83, 85; pedagogy of, 79; term, usage, 175; and
theology, 79, 174; and universal concept of
man, 207; and wisdom, 174-75. See also Resto-
ration philosophy

physics: and calculus, 89-90; causes in, 185; and
electrical studies, 193; experimental, 149, 166,
191-92, 194-95, 255n67; and higher analysis,
233; history of, 150; mathematical, 233; and
mathematics, 178; and matter, 60; and meta-
physics, 60, 85, 172; and morals, 259n56; and
natural history, 255n64; Newtonian, 172, 187,
191; and physiology, 85; and politics, 22; and
psychology, 22; and reason, 255n67; and sci-
ence, 2591n62; and theology, 149-50

physiology: and anatomy, 192; animal, 258n37; of
auditory organs, 195-96; of brain, 274n8s; hu-
man, 198; and intellectual ideas, 84; and
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physiology (cont.)
metaphysics, 85; and morals, 84, 198, 258n37;
and physics, 85; of plants, 42, 198; and sensibil-
ity, 82-83, 258n37; and theology, 274n85

piety, 272n48; vs. atheism, 176; and Catholic
Church, 179; Neapolitan, 62; popular, 179.
See also impiety

Pimentel, Eleonora Fonseca de, 69, 71

Piola, Gabrio, 231

Pitloo, Anton Sminck, 11, 117, 119-22, 264n83

Pius VI, Pope, 205

Pius VII, Pope, 155, 186, 230

Plana, Giovanni, 158

Plane and Solid Locus Geometry (Flauti), 163

plant physiology, 42, 198

Plato, 64, 90, 136-37, 155, 158—59, 174-75, 184, 209

Platonic-Cartesian spiritualism, 64

Pluquet, Frangois André Adrien, Abbé, 254n50

plurality: of mathematical cultures, 2; of reactions,
201; of resistances to revolutionary transforma-
tions, 201, 261n3; and social differentiation, 201

pneumatology, and metaphysics, 187

polemics, 25-26, 54, 61, 138, 142, 147, 151, 167-68,
177, 210-12, 260n76

Poli, Giuseppe Saverio, 191-96, 198, 274178

political: beliefs, genealogy of, 170; nostalgia, and
militancy, 203; rationality, genealogy of, 229;
science, 18-19, 21, 215; subjectivities, 9, 11, 240;
subversion, 171, 182, 211, 256n68; tranquility, 184

political action, 9, 21, 31, 45, 51-55, 79, 104-5, 198,
209, 211

Political and Geographical Description of the
Sicilies (Galanti), 30

political change, 12-13, 24, 28, 58, 113-14. See also
social change

political economy, 7, 25-27, 79-81, 88, 102, 105,
111-12, 247024

Political Essays on the Principles, Progress, and
Decadence of Societies (Pagano), 41

political nostalgia, and militancy, 203

political order, 173, 178, 200, 223, 230

political reaction(s), 92, 100, 159, 271n30. See also
reactionary politics

politicization, 181, 272n43

politics: art of, 218; and authority, 223; bad, 9,
52; cultural, and self-legitimation, 118; and
economics, 40, 73; and education, 79-80;
Francophile, 54; genealogy of, 170, 229; and
geometry, 273n62; and history, 254n48; and
idealism, 52; and individual needs, 60; liberal,
159; and machines, 246n38; and materialism,
27, 231, 270n19; and mathematics, 51-52, 227,
240; and metaphysics, 173; of modernity, 2, 16,
240; and modernization, 73-80; and morality,
217; and morals, 54, 173; Parisian, 246n38; and
pedagogy, 40, 79-80; and physics, 22; and psy-
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chology, 22; radical, 31, 84, 246n38; reaction-
ary, 14, 92, 159, 191, 221, 271n30; and reason, 7,
55-56; and reform, 28-29; and religion, 79, 171,
201, 270119, 273162; revolutionary, 44, 55-56,
58, 159; and science, 55-56, 58, 83, 144, 190,
241, 246Nn39, 254n45; and sensations, 55; and
skepticism, 271n30; and societal needs, 60; and
theology, 172

polity: and knowledge, 15; Napoleonic, 74; and
religion, 15; and science, 9-11

Polytechnic School, 87, 93. See also Ecole Poly-
technique; Military Academy

Popkin, Richard, 271n30

populist rhetoric, 57

posillipista paintings, 100, 117, 120-27; lyricism and
subjectivism of, 123-24

Posillipo (fishing village), 117

Posillipo, school of, 100, 117, 119-21, 126, 220,
238

power: absolute, 73, 91, 206, 208; of abstractions,
11-12; abuse of, 73; abuses of absolute, 73; as ca-
pacity (power to), 246n46; of Catholic Church,
179-80; as domination (power over), 246n46;
of God, 175, 179, 184, 186; infallibility of, 208; in-
tegrity of, 208; juridical, 76-77; and knowledge,
112; and mathematics, 8-11; and politicization,
181; social, 11; and society, 221; state, 113; term,
usage, 246146

Praz, Mario, 266n31

precision: and certainty, 20; and clarity, 233; and
logical rigor, 168, 233; and mathematics, 234; of
mathematics, 20; and rigor, 4, 168, 233, 239

prejudices, 21, 60, 65, 196, 202, 207

pride: and ambition, 197; as disease of modern
young, 272n48; and ignorance, 217; and impi-
ety, 183; of mathematicians, 272n48; of modern
science, 207; of philosophers, 217; of science,
207. See also hubris

priests, Jacobin. See Jacobin: priests

Principia Mathematica, 175

principle of conversion, 150, 152

private schools (studi privati), 12, 59, 93, 153, 162,
171, 251n1

probability, theory of, 231, 235

problem solving: and analysis, 45; art of, 269n63;
classical tradition of, 134; and epistemology,
140-43; geometrical, 4, 128, 132, 135-43, 150;
mathematical, 19, 103, 128; and mechanics, 59;
synthetic, as agonistic activity, 269n64; and
synthetics, 141; and theorems, 2, 6, 40, 157

Proclus, 134

production and productivity: and civilization, 113;
and rationalization, 12, 113; and taxation, 36;
and transportation, 34-35

progress: civil, 42-43, 46; and civilization, 191; and
cultural and social life, 42; of mathematics, 242;
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political, 100, 202; of science, 84, 90, 93, 177;
social, 55

Progress, the (periodical), 89, 96, 104, 260n76.
See also Progresso, Il (journal)

progressivism, 207

Progresso, Il (journal), 92. See also Progress, the
(periodical)

Project for the Reform of Public Education in the
Kingdom of Naples (Flauti), 165

proofs: and analysis, 138, 233-34; and Cartesian
method, 138; certain and evident, 161; and geo-
metrical wisdom, 152; juridical, 41; and logical
deduction, 146; and mathematical reasoning, 6;
of problem, 137; simplicity, clarity, concision of,
152; for theorems, 163

Protestant Reformation, 201, 204

proving: culture of, 8; theorems, 6, 141, 163, 188,
230

psychology: and physics, 22; and politics, 22; and
science, 64; and sensibility, 63

Ptolemy, 157

public education, 25-28, 54, 56, 60, 69, 76-82, 86,
95, 104-5, 130, 154, 162, 165-67, 174, 182, 195-96,
219, 221, 253-54144

public safety, 214, 276n39

public spirit, 88, 105, 113

public works, 75-76, 100-102, 105-8, 261115

Puissant, Louis, 93

Pulcinella’s Travel (Leopardi), 219-20

pure mathematics, 2, 4, 10, 15-16, 20-21, 58, 82, 153,
155, 166, 170, 178, 226-28, 232, 236, 240, 242.
See also mathematical purity

purification: and genealogy of purity, 10; and in-
tellect, 189-90; and matter, 189; and modernity,
2, 240, 243n4; of science, 83; of statistics, 114

purity: genealogy of, 10; and neutrality, 11;
and rigor, 16; and synthetics, 5, 81; techno-
mathematical, 11. See also mathematical purity

purity-neutrality: genealogy of, 2; and modern-
ism, 11; political meaning of, 2; and sociopoli-
tics, 11

pyramids, triangular, 161, 164, 265116, 265123

Pythagoras, 82, 155, 158-59, 162

Quinet, Edgar, 203

radicalism: and anxiety, 4; democratic, 54; geo-
metrical, 154; and reactionary arguments, 203;
and reform, 22

radicalization, and revolution, 12

radical politics, 31, 84, 246138

railroads and railways, 106, 220, 261n15

rationalism, 18, 22, 24, 92, 148, 170-72, 185-86;
and empiricism, 96-97; and metaphysics,
96-97, 150; and scholasticism, 200. See also
irrationalism
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rationality: algorithmic, 13; analytic, 14, 22; cold,
23; mathematical, 5-6; and nature, 58; political,
genealogy of, 229

rationalization: of agriculture and manufac-
tures, 27; analytic of traditional production
processes, 12; enlightened, 111; and math-
ematical practices, 7; multiple practices of, 6-7;
and production, 12, 113; and reason, 6-7; of
representational techniques, 115; of society, 111;
and unification, 218

rational thinking, 21-22, 143, 146

reactionary: anti-modernism, 199; apologetics,
174; authors, 114, 184, 199, 203; culture, 170, 212,
221, 240; doctrines, 204; elites, 9; imagina-
tion, 204; literature, 201; modernism, 245n26;
politics, 14, 92, 159, 191, 221, 271n30; science, 15,
171; utopia, 100, 106, 116; worldview, 171

reactionary Catholicism, 15-16, 95-96, 174, 179,
186, 190, 199—200, 203—6, 211-16, 222—24, 235,
272142

reactionary mathematics: and modernity, 16; as
outcome, 239; and radical social vision, 11; and
reason, 232, 245n26; and social order, 7, 11; and
subordinate groups, empowerment of, 11; of
synthetics, 16; term, usage, 245n26; texts, 170

reactionary politics, 14, 92, 191, 221, 271n30.
See also political reaction(s)

reactionary reason, 7, 15-16, 170-71, 198-224, 228,
232, 236, 240; term, usage, 245n26

reaction(s): and backwardness, 202-3; as concep-
tual tool, 275n12; and conservatism, 275n12;
geometry of, 14-15, 147-69; and militancy, 204;
and modernity, 7, 203; and modernization, 72;
plurality of, 201; political, 92, 100, 159, 271n30;
and revolution, 51-52, 202-3; term, usage,
202-3

reality: and analysis, 72; analytic order of, 60;
and epistemology, 194; and intellect, 188; and
matter, 223; and ontology, 17273, 194; and
reason, 172-73, 194, 224; and scholasticism, 223;
uniformity of, 20. See also social reality(ies)

reason and reasoning: abstract, 21, 142, 176; as ac-
tive, 171; algebraic, 133, 188; and analysis, 18-24,
45, 95; arrogance of, 207; art of, 19-20; and
atheism, 184; and authority, 10, 187-88, 210,
224; as autonomous, 13, 90-91, 95-96, 171, 194,
198-200; and calculation, 196; and Catholi-
cism, 61, 199-200; and Christianity, 177, 223;
and deduction, 224; and empiricism, 188; and
experience, 214; and faith, 186; geometrical,
137, 140, 150, 152, 156, 188-89, 242; and God,
61, 96, 188; as historical, 244n24; and human
understanding, 63; ideas of, 96; and induction,
188; and inertia, 31-36; and intelligence, 21; and
knowledge, 129, 167, 224; as legislative, 90, 96;
liberated, 56-57; limits of, 193-94, 210, 272n48;
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reason and reasoning (cont.)
machinations of, 31-36; mathematical, 6, 11,
66, 131; and mathematical cultures, 1-2, 11,
228-29, 240; and mathematics, 1-2, 7, 11, 155,
229, 245n26; natural development of, 254n55;
and nature, 53, 69; passivity of, 199-200; and
perception, 222; philosophical, 131; and physics,
255n67; and politics, 7, 55-56; as private sense,
224; and rationalization, 6-7; and reactionary
mathematics, 232, 245n26; and reality, 172-73,
194, 224; rebellion of, 201; and resistance, 31-36;
rights of, 46; and rigor, 242; and science, 7,
5556, 175—76, 245n26; scientific, 24, 55-56,
202, 244n24; secularization of, 200-201; and
sensations, 55; as sensibility, 18-24; as situated,
244n24; and sociotechnical system, 35-36;
and soul, 96; as sublime divine gift, 114; term,
usage, 244n24; and traditionalism, 206-10, 222;
and truths, 224; and understanding, 63; and
vitalism, 41; and world, 96. See also analytic
reason and reasoning; geometrical reason and
reasoning; mathematical reasoning; reaction-
ary reason

Rebell, Joseph, 118

reductionism, 39, 85, 137

reflection: and perception, 19—20; and study of
mind, 83

Reflections on the Police (Ceva Grimald), 105

Reflections on the State of the Church (Lamen-
nais), 206

reform: and analysis, 72; critics of, 77; enemies of,
76; Neapolitan, 75-76; and politics, 28-29; and
resistance, 35-36; and utopia, 30

Reformation, Protestant, 201, 204

reformers: anti-feudal, 78; Bourbon, 249n57; and
entrepreneurs, 36-37; Neapolitan, 17-18, 38,
247-48n26; and social reality, 18

reformism: anti-feudal, 253n39; Bourbon, 83,
125; enlightened, 39, 44; and Enlightenment,
29-30; and focus on concrete issues, 25; and
Freemasonry, 29; Neapolitan, 29-30, 89; and
revolution, 57; and secularization, 210

reformist(s): agenda, 38; critique, 54; discourse,
12, 29-30, 39; elites, 44; experiences, 51-52;
French, 77; ideological, 172; intervention, 30;
Neapolitan, 46, 52, 69, 75, 77; principles, 30;
publications, works, writings, 30, 46, 248n27;
and radical culture, 22; tenets, 77; tradition, 65,
69, 254150

regression: and analysis, 131, 133; and geometry,
131, 133

religion: authority of, 270n19; Counter-
Reformation, 118; dogmas of, 236; and
geometry, 273n62; and indifference, 210, 212;
and modern state, 79; and morality, 180, 217;
and morals, 164-65; mysteries of, 272n48; op-

INDEX

pression of, 61; and politics, 79, 171, 201, 270n19,
273n62; and polity, 15; popular, 53, 122, 179-81;
regeneration of, 60-64; and romanticism,
264n77; and science, 60-64, 148, 175-76, 210,
256171, 271n21, 272n48; sentimental, 274n87;
and sentiments, 79; and social order, 174; and
truths, 44-45, 212-13. See also Catholic Church
and Catholicism; Christianity; Neapolitan
churches; Roman Church

Renaissance: and Italian cultural identity, 159;
naturalism, 36, 250n68

repression, and politicization, 272n43

republican, historical semantics of in France,
50-51, 252124

republicanism, 41, 44-45, 50, 54-55, 61-62, 73, 80,
88, 97, 252-53n28

resistance: and analytic reason, 14; and ignorance,
36; and inertia, 31-36; mathematical, 1-2, 4,
243n3; and mediation, 74; against modern-
ization, 12, 239; against oppression, 254n44;
plurality of, 201, 261n3; and reform, 35-36; to
revolution, 201; term, usage, 99

Restoration, 13, 59, 83, 93, 98-100, 103, 11011,
116, 125-26, 181-82, 209, 228; and technical
debates, 72

Restoration of the Science of the State (Haller), 223

Restoration philosophy, 171-74, 176, 185-87, 194-95

revolution: and analysis, 55-56; and analytics,
97; and atheism, 125; and democracy, 80;
denunciation of, 84-85; and education, 79;
Jacobin, 72; and liberty, 68; and mathematics,
12-13, 43—71; and moral struggles, 181; orderly,
92; passive, 81; and pedagogy, 79, 82; political,
84; and politics, 58; and radicalization, 12; and
reactions, 51-52, 202-3; and reformism, 57;
resistances to, 201; and science, 12-13, 58; and
sensationalism, 55-56; and social order, 92;
and social transformation, 43; and synthetics,
154; and unification, 54; and utopia, 52. See
also counterrevolution; French Revolution;
Neapolitan Revolution

revolutionary mathematics, 9, 11, 45, 52, 80, 170,
228, 240

rhetoric, populist, 57

Riemann, Bernhard, 233-34

Rights of Man, The (Spedalieri), 205-6

rigor: and asceticism, 62; of calculation, 272n48;
and calculus, 153, 168; and clarity, 129; and
deduction, 223; Euclidean, 147, 152; geometri-
cal, 134, 153, 178, 241; and individualism, 205;
logical, 168, 233, 244n24; and mathematical
purity, 16, 237; and mathematical reasoning, 6;
moral, 62; and perspicuity, 165; and precision,
4,168, 233, 239; and purity, mathematical, 16,
237; and reason, 242; and synthesis, 156; and
theorems, 153
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rigorization, 277n11; of analysis, 16, 233; and
anxiety, 5; of calculus, 5, 153; of geometry, 153,
165, 178, 234, 241; of mathematical intuition,
231; and mathematics, 225-26, 236-37, 239; and
pedagogy, 226

Riskin, Jessica, 23, 39

Risorgimento, 52, 73, 91-97, 144, 159, 180, 241,
25712, 278n24

Rivera, Carlo Afan de, 14, 88-89, 91, 101-12, 116,
123, 261n15

Rizzi Zannoni, Giovanni, 115-16

Roberts, Lissa, 24

Robertson, John, 29

Robespierre, Maximilien, 51, 53, 78

Robison, John, 50

Roman Church, 25-26, 61-62, 212

Roman Curia, 26, 204

Romanticism: and Enlightenment, 22; and
imagination, 70; and irrationalism, 245n26; and
Parisian politics, 246138

romanticism, religious, 264n77

Rossi, Giovanni Camillo, 213

Rousseau, Jean-Jacques, 22-23, 42, 57, 174, 198,
206-7

Rowe, David, 5-8

Royal Academy of Fine Arts, 119

Royal Academy of Sciences, 26, 29, 38, 45, 65-66,
85, 88-89, 94, 109, 115, 130, 149-51, 162, 165, 167,
191, 195

Royal Arcadia (literary society), 213-14

Royal Corps of Engineers of Bridges and Roads,
13-14, 72, 86-88, 98-108, 167, 261n7, 261n12,
261n15

Royal Military Academy, 250n64

Royal Naval Academy, 161, 250n64

Royal Society for the Encouragement of the Natu-
ral and Economic Sciences, 85-86

Royal Society of London, 191

Royal Society of Naples, 85

Ruffini, Paolo, 16, 230-36

Ruffo, Fabrizio, Cardinal, 69-71, 74, 115-16, 214

rural society/world, in paintings, 122, 125-27

Russo, Cristoforo, 190

Saint-Non, Abbé¢, 117-18

Saladini, Gerolamo, 67

Saliceti, Antoine, 78, 83

sameness, and universalism and universality, 4,
226-27, 246143

Sangro, Giuseppe, 155, 269n64

Sangro, Raimondo di, 213

Sanseverino, Gaetano, 260n78

Santafede crusade, 69-74, 79, 99, 115-16, 125, 154,
214, 217

savoir faire: analysis as, 11-12, 18-19, 57, 107; ana-
lytic, 13, 22, 24, 45, 88, 228
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Schaffer, Simon, 18, 265n22.

scholastic hylomorphism, 187

scholasticism: and anti-modernism, 200; and
authority, 224; curious graft of sensationalism
onto, 257n1; and matter, 223; and rationalism,
200; and reality, 223; and sensationalism, 257n1.
See also Neo-Scholasticism

schools and education. See engineering: schools;
mathematical: schools and training; military
academies; private schools (studi privati);
public education

sciatic nerve, study of, 274n81

Science and Faith (periodical), 96, 260n78

Science of Legislation (Filangieri), 40-41, 171, 218

science(s): and agriculture, 53; and analysis, 105;
and analytics, 19-20, 72-73; anti-modern,
174-78; and anti-modernism, 174-78; applied,
246n40; and artisanship, 101; and atheism, 176;
bad, 9; as calculus, 20, 90, 258n37; and Chris-
tianity, 26, 176; and civilization, 191; as cold ratio-
nality, 23; as complex machine, 62; conventions
of, 59; as culture, 243n5; and democratic life,
144; disinterestedness of, 246n39; and diversity,
243n5; and doctrines, 62; and economy, 65-66;
and engineering, 227, 235; and faith, 260n78;
and God, 174-75; and grammar, 83; historicity
of, 244n24, 246n40; historiography of, 24; his-
tory of, 229, 239; and human spirit, 84; of ideas,
258n30; and idéologie, 83; and ideology, 72-73,
259n56; impure, 28; Jacobin, 12-13, 57-58,
254n47; Jesuit, 269n88; and knowledge, 41; and
language, 20; and logic, 83; of man, 63, 83; and
materialism, 96, 184, 230; and mathematics,
60, 66, 80, 183-84, 235-36, 240, 244N24, 272148,
278n24; and matter, 255n68; as mechanical arts,
20; and metaphysics, 64, 172; modern, 9-10, 66,
175-76, 207, 269188, 272n42; moral, 18-19, 44,
215; and natural history, 254n47; and nature,
151; new, 42; new science of, 41; Newtonian,
39, 57; objects of (space, time, spirit, matter),
255n68; and pedagogy, 88, 254n55; physical,
20, 89, 102, 186, 188; physico-mathematical, 66;
and physics, 259n62; and politics, 55-56, 58, 83,
144, 190, 241, 246139, 254145; and polity, 9-11;
as pretext, 253n42; pride of, 207; progress of,
84, 90, 93, 177; and psychology, 64; pure, 28, 58,
246n40; purification of, 83; reactionary, 15, 171;
and reason, 7, 55-56, 17576, 245n26; reduced,
72-73; regeneration and reorganization of,
60-64; and religion, 60-64, 148, 175-76, 210,
256171, 271n21, 272n48; and republican cour-
age, 55; revolutionary, 12-13, 58; secularization
of, 260n78; and sensationalism, 72-73; and sen-
sations, 59-60; and sentimentalism, 22-23; and
skepticism, 270-71n19; of society, 44, 60, 83—
84,188, 215; and statistics, 82; and technology,
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science(s) (cont.)
57, 243n6; and theology, 79; as tools of govern-
ment, 82; totalitarian distortions of, 57; and
utopia, 64; and virtues, 191; of waters, 37

scientific: ecstasy, 175-76, 194-95; order, 243n4;
personae, 170, 270n1

scientific counterrevolution: and mathematics, 15,
169-98; term, usage, 269188, 275n29

scientific knowledge, 7, 9, 29, 31, 40, 55, 59-60,
62-63, 165-66, 170-71, 183, 198, 202, 211, 24316,
271n30

Scorza, Giuseppe, 158, 160-61, 268158

secularization, 15-16, 155, 200-201, 210, 212,
260n78

security, and liberty, 114

self-conceptions, scholarly, 270n1

self-contemplation, 209

self-destruction, 204, 208, 210, 216

self-improvement, 42

self-interest, 175, 254n49

self-organization, 23-24, 256168

self-preservation, and happiness, 61

self-restraint, 237

self-understanding, 14-15, 42

sensationalism, 258n37; and analysis, 55-56, 58,
84-85, 95; and analytics, 12, 22; and emotions,
40; and empiricism, 28, 57, 83; and epistemol-
ogy, 19; and ideas, 27, 187; and ideology, 73, 82,
90; and knowledge, 44, 63; and materialism,
27, 230-31; and mathematics, 223, 230-31; and
pedagogy, 69; and political stability, 79; and
revolution, 55-56; and scholasticism, 257n1;
and science, 72-73; as scientific basis of natural
equality, 56; and sensibility, 258n37

sensations: and abstraction, 89; and conventions,
59-60; and emotions, 17; and ideas, 258n37; and
imagination, 27; and knowledge, 17; and math-
ematics, 59-60; and morality, 17; and morals,
60; and politics, 55; and reason, 55; and science,
59-60; and sensibility, 23; and sentiments, 84;
and study of mind, 83

senses: and intellect, 63; and passions, 63; and
reason, 224; and understanding, 24

sensibility: and abstraction, 63; and analysis,
12-13, 18-24; animal, 63; artist’s, 126-27; and
compassion, 42; historicist, 81; and ideology,
85; imitative, 258n37; and intellect, 63; internal,
258n37; and knowledge, 250n71; and matter,
60; and medical theory, 23; and memory,
255n67; and mesmerism, 250n71; and meta-
physics, 60; and moral order, 250n71; and
morals, 2541n49; in paintings, 119-20; and per-
ception, 255n67; and physiology, 82-83, 258n37;
and psychology, 63; and rationality, analytic,
22; and reason, 18-24; and sensationalism,
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258n37; and sensations, 23; and sentimentalism,
23; and socialization, 23; and vitalism, 23-24

sentimental: empiricism, 23; Enlightenment, 17,
22-23; religion, 274n87

sentimentalism: and analytics, 17, 22; and Enlight-
enment, 17, 22-23, 57; and science, 22-23; and
sensibility, 23

sentiments, 250n71; of compassion, 258n37; and
ideas, 83; in paintings, 100, 122; patriotic, 53;
and physical sensations, 22; public, 259n62; and
religion, 79; and religious truths, 44-45; and
sensations, 84; xenophobic, 53

Sereni, Emilio, 126, 261n1

Serra, Gennaro, 46

Shank, J. B., 26

Shapin, Steven, 6, 256168

Short Dialogues on the Matters of 1831 (Leopardi),
219

silk throwing, productive process, 249147

silver, church, lavishness and meaning of, 68,
256183

Simpson, Robert, 160

skepticism: and atheism, 176; mitigated, 271n30;
and politics, 271n30; and reactionary politics,
271n30; religiously grounded, 271n30; and sci-
ence, 270-71n19

Smargiassi, Gabriele, 120, 126

sociability, 29, 84, 251n5, 257n12

social: behavior, 23; control, 13, 180; differ-
entiation, and plurality, 201; harmony, 41;
mathematics, 13, 21; power, and mathematical
reasoning, 11; rebellion, and atheism, 155

social change, 24-25, 38-39, 51-52, 80, 99-100. See
also political change

socialization, 10, 23

social life, 16-17, 42, 44, 77, 83-84, 98, 181, 206, 227,
236, 244122, 246N45

social order: and collective behavior, 23;
egalitarian, 44; and knowledge, 11; and local
autonomies, 92; and mathematical knowledge,
11; and mathematical purity, 16, 225-42; and
mathematics, 1-16, 240; and orderly revolution,
92; and reactionary mathematics, 7, 11; and
religion, 174; republican, 44; and revolution, 92;
and science of society, 44; and scientific order,
243n4; techno-scientific solutions to, 84

social reality(ies), 2, 15, 18, 40, 77, 12627, 240

social sciences, 20, 63, 111

Societa Patriottica, 52

society: and Catholic values, 222; and Christianity,
205; civil, 39; duties toward, 174-75; and educa-
tion, 197; and equality, 42-43, 45; and history,
206; inequality of, 56; just, 39, 45; and language,
176; and law, 28, 44, 111; and mind, 197; and
nature, 39, 246n45; Neapolitan, 67; and power,
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221; rationalization of| 111; science of, 44, 60,
83-84, 188, 215; secularization of, 155, 260n78;
and theocracy, 215, 222; theocratic theory of,
222; well-being of, 61

Society of Jesus, 187, 204-5, 211, 222, 269188

Society of Sciences, Italian, 45

socioeconomics: and analysis, 18; and backward-
ness, 18, 25, 111; of Catholic Church, 179

sociohistory, of mathematics, 7, 244n24

sociology: and anthropology, 7-8; and deduction,
8; of scientific knowledge, 7

sociopolitics, 257n5; of Europe, 11; of Kingdom of
Naples, 1; and order, 1; and purity-neutrality, 11

Solimena, Francesco, 118, 190

soul: axioms of, 85; and body, 63, 173, 187, 223,
260n78, 273n62; and consciousness, 273n65;
immortality of, 48, 61, 64, 187, 209, 273n62; and
intellect, 188; and reason, 96; spiritual, 273n65.
See also spirit

sovereignty: absolute, 72, 75, 200; autonomy of,
200; and God, 207-8; and infallibility, 275n26;
national, 254n44; and natural order, 47-48; of
the people, 56, 69

Spanish Inquisition, 29

Spaventa, Bertrando, 97

specialization: and commercialization, 33; of
knowledges, 83

Spedalieri, Nicola, 205-6, 215-16, 270n15

Spengler, Oswald, 7

spheroids, and conoids, 267146

Spinoza, Baruch, 95, 213

spirit: and matter, 63, 182, 255-56168; public, 88,
105, 113. See also soul

spiritualism, 92, 96; Platonic-Cartesian, 64

spiritual suffering, and asceticism, 182

statisticians, 13, 116

statistics: and cartography, 99, 102, 110-16; and
civilization, 111; heterogeneous, 113; national
approaches to, 263n58; and political economy,
79-80; purification of, 114; and sciences, 82;
social shaping of, 7

status groups, 8, 245n33

Steiner, Jakob, 278n23

Storchenau, Sigismund, 172, 187

structuralism, 237

structure: and abstractions, 237; and language,
118, 164

subjectivities, political, 9, 11, 240

subversion: and atheism, 217; political, 171, 182,
211, 256n68

Sutherland, Donald, 181

synthesis: and analysis, 13, 78, 80-82, 88, 130-35,
166-67, 228, 232, 264n5, 265n8; and composi-
tion, 131; directional interpretation of, 265n6;
and geometry, 134, 167; Greek-like, 151; intel-
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lectual import of, 268n52; and mathematics,
142; metaphysical significance of, 82; and rigor,
156; sublime, 166

synthetics (Neapolitan school), 4-5, 14-15; and an-
alytics, 80, 90-92, 96, 128-30, 133, 135, 139, 156,
227, 238; anxiety of, 16, 226-27; and apologetics,
158; and composition, 60, 132; criticism of, 93;
and epistemology, 142-43; and generalizations,
141; and geometry, 16, 128-29, 133, 135-37, 145—
46, 145-47, 150, 265n11; golden age of, 129-30; as
luminous, 81; and modernity, 144; pedagogy of,
141-42, 159-60, 165—70; perspicuity of, 82; and
problem solving, 141; and purity, 5, 81; reaction-
ary mathematics of, 16; and revolution, 154;
and scholastic abstractions, 266n27; solving
problems and proving theorems as sublime art
for, 141; and theorems, 141

synthetic solutions, 45, 135, 135, 156, 161

systematization, 147, 163, 171-72, 196

Tamburini, Pietro, 205-6, 215

Tataranni, Onofrio, 52-53, 64

Taylor, Brook, 149

technocracy, 38, 73, 80, 82, 85, 99-101, 212

Techno-Jacobins, 85

technology: Jacobin, 57; and mathematics, 37;
modern, 245n26; and science, 57, 243n6

teleology, 4, 14950, 172, 185, 187, 193, 226

theocracy, 61, 204-5, 208-10, 213-15, 222

Theological-Political Letters (Tamburini), 205-6

theology: Catholic, 186; and knowledge, 187-88;
and mathematics, 7, 26, 271n20; and metaphys-
ics, 155, 172; pedagogy of, 79; and philosophy,
79, 174; and physics, 149-50; and physiology,
2741n85; and politics, 172; Protestant, 212; and
science, 79

Theophilanthropy, 61-62

theorems: and formulas, 242; and problem solv-
ing, 2, 6, 40, 157; proving, 6, 141, 163, 188, 230;
and rigor, 153; and synthetics, 141

Theory of Miracles (Fergola), 185

Theory of Power (Bonald), 206, 208

Thermidor, 51, 78, 83, 85, 202

thinking and thought: and analysis, 21-22; art of,
19; and calculation, 247n11, 278n21; and lan-
guage, 209; and mathematics, 278n21; rational,
21-22, 143, 146

Thoughts on History and on Its Uselessness and
Uncertainty (Delfico), 83-84

Tocci, Giovanni, 249n57

Tomasi di Lampedusa, Giuseppe, 203

Tommasi, Donato, 41, 66

Tommaso, Michele de, 56, 255n62

topography, 78, 109, 112-13, 115-17, 120, 122-24,
264n94. See also cartography
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topos, 81, 117, 263169

totalitarian distortions of science, 57

Tracy, Destutt de, 258n30, 259156

trade: and agriculture, 65; and commerce, 38;
and economy, 75, 154; investments in, 65; and
manufactures and manufacturing, 26, 65, 76;
and navigation, 65. See also free trade

trades: and crafts, 112. See also labor

tradition: and authority, 181, 190, 199-200; and
faith, 187

traditionalism: and anti-modernism, 206; and
aristocracy, 15, 200; and reason, 206-10,
222

transcendentalism, 23, 79, 90-91, 96-97, 200,
209

transhumance, 103

transnationalism, 50, 252n23. See also globaliza-
tion; nationalism

transportation: and production, 34-35; and system
redesign, 013

triangles, 93, 135-36, 141-42, 189, 251n2

triangular pyramids, 161, 164, 265116, 265023

trigonometry, 87, 157, 259145

Trinity, The (Larisso), 214

Triumph of Faith, The (Russo and Malerba),
190

Trudi, Nicola, 164-65

truth(s): and analysis, 21; and authority, 208; of
Catholic Church, 212; geometrical, 129, 137,
140-41, 149, 152, 161, 167-68, 188-89; and God,
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