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Colloquium in honor of Eugène Catalan

commemorating the bicentennial of his birth

October the Fourteenth 2014



The Department of Mathematics is pleased to welcome you on this Tuesday,
October the Fourteenth to the scientific colloquium celebrating the work of
Eugène Catalan in number theory. Eugène Catalan was Full Professor at the
University of Liège from 1865 to 1884 and this meeting commemorates the 200th
anniversary of his birth.

The speakers that will stand before you today are Catherine Goldstein
(CNRS, Institut de Mathématiques de Jussieu-PRG), Preda Mihăilescu (Georg-
August-Universität Göttingen), Yann Bugeaud (Université de Strasbourg) and
Jan Vandersmissen (Université de Liège). The Department of Mathematics
thanks them all for their active participation to this meeting but also for having
accepted to write a text giving the key points of their lectures. These texts
compose the document you are holding in your hands.

The Department of Mathematics would like to thank its sponsors

for making this event possible.
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The mathematical achievements
of Eugène Catalan

Catherine Goldstein1

Eugène Catalan published more then 380 mathematical articles on topics
now classified as falling under the headings of number theory, combinatorics,
geometry, integral calculus, theory of series, theory of determinants, mechanics,
probability, etc. Many of these articles are very short, some contain simple
conjectures, or “empirical theorems,” as Catalan called them, and at least half
of them were published in journals for teachers or amateurs, such as Nouvelles
Annales or the proceedings of the Conferences of the “Association française pour
l’avancement des sciences”; however, those are neither the least creative nor the
least celebrated. While Catalan’s last paper was published in 1894, the very year
of this death, in the presentation of his results he wrote as early as 1859 he listed
50 major memoirs and 50 major results (with no obvious connection between
the two. . . ). Such a variegated abundance defies synthesis; numerous results
seem elementary but, when looked at closer range, reveal links, often implicit,
with the work of contemporary mathematicians or a potential fruitfulness only
revealed when revisited through later developments.

A typical example is, of course, his arithmetical statement according to which
8 and 9 are the only consecutive powers greater than 1. Published first in 1842 as
a simple query among others in the first issue of the Nouvelles Annales, then re-
produced two years later in the international and celebrated Journal für die reine
und angewandte Mathematik, the statement has a long history of partial proofs,
false proofs, numerical computations, changes of frame, generalizations, until
its (first) complete proof by P. Mihailescu in 2002 (published as is only proper
in the Journal für die reine und angewandte Mathematik two years later. . . ).
Although its status changed during the nineteenth century—first through the re-
ception of Gauss’s highly theoretical Disquisitiones arithmeticae, then through
new connections with higher analysis and structural algebra—number theory
still had during the last decades of the nineteenth century a following among
mathematicians keen on elementary, sometimes astute, statements; Catalan’s
arithmetical work figures prominently in their research, as testified for instance
in Édouard Lucas’s Récréations mathématiques and Théorie des nombres.

Such involvement in the mathematical issues of his time was not limited
to elementary number theory. Catalan was in particular extremely active in
the leading domain of the French-speaking mathematical world, analysis. His
dexterity with formulas, in particular those related to series, was sometimes de-
scribed as matching that of Euler himself. Catalan gave for instance an integral
form for the Euler constant,
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and studied extensively what is now called the Catalan constant,
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providing several identities useful for its effective computation. He also con-
tributed to the theory of orthogonal polynomials or spherical functions, among
others Legendre polynomials

Pn(x) =
1

2nn!

dn

dxn
(x2 − 1)n.

Again, Catalan’s analytic research joins up with that of many of his con-
temporary mathematicians (sometimes up to the point of priority issues): from
his former student Charles Hermite to Pafnuti Tchebychev, Carl Neumann and
Eduard Heine. It is also very representative of nineteenth century priorities: on
one hand, explicit, concrete formulas intended to ease the application of anal-
ysis to natural sciences, in particular mechanics, and, on the other, a renewed
attention to the foundation of the domain around issues of convergence for in-
stance, expressed mainly in the framework of textbooks, such as his Théorie
élémentaire des séries.

For all these mathematicians, analysis was a key to many topics, including of
course geometrical problems; such applications would soon flourish in the form
of differential geometry. Catalan made for instance an important contribution
to the theory of minimal surfaces, that is surfaces the mean curvature of which
is zero. He showed that, besides the plane, the only minimal surfaces which
are ruled (i.e., generated by a straight line) are helicoidal conoids; with a good
choice of coordinates, their parametrization is x = u cos v, y = u sin v, z = hv
(for a positive constant h). He also studied other examples of minimal surfaces,
in particular those now called Catalan minimal surfaces, which contain cycloids
as geodesics.

Such transfers are not limited to the applications of analysis. They occur in
many places in Catalan’s work, between number theory and probability, between
geometry and differential equations, between combinatorics and the theory of
determinants. The study of toroids provided him with infinitely many integral
solutions to the equation x3 + y3 + z3 = u2. In the 1860s in order to address a
question of the French Academy of Sciences, “To perfect the geometrical theory
of polyhedra,” he associated the pieces of a board game to the elements of
polyhedra, thus transforming the classification of polyhedras into Diophantine
analysis and vice versa.

Already in 1841, discovering that the cubic equation

t3 − (a2 + b2 + c2)t− 2abc = 0

intervenes in two geometrical problems about quite distinct situations, Catalan
commented: “This relation between two problems which are apparently so dif-
ferent, seems quite curious.” Here, as in more substantial work, are to be seen
the permanent characteristics of Catalan’s mathematical contributions across
domains and themes: a constant reactivity to the work of others, some famous,
some not; a pleasure in locating bridges between problems; all this fed by a
vivid curiosity in the surprises of mathematics.
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Conceiving a Conjecture, and other
stories about Eugène Charles Catalan

Preda Mihăilescu1

The person

Eugène Charles Catalan would have been 200 years old these days. Had he lived
to reach this age, had he been of some imortal stock like a Highlander mathe-
matician, what would he think of our ages? Would the passionate revolutionary
believe that some of the acquis révolutionnaires were well preserved? Would he
think that some of the goals for which he has spent much of his youth have been
successfully achieved? And what would his opinion be, about the progress that
mathematics has achieved meanwhile?

This and similar questions came to life in my mind, from reading the wonder-
ful biography of Catalan Eugène Catalan. Géomètre sans patrie – Républicain
sans République written by François Jongmans. Oh, do not fear, I will not even
try to respond to these questions. Instead, I will spend some time trying to
explain what they may mean to us, travelling time in the inverse direction, so
to speak.

Catalan was born on Belgian territory, at Bruges, in Napoleonian France.
The family moved to Lille and then in the early twenties, to Paris, when he still
was a child. He thus grew up in postrevolutionary Paris. His youth was marked
by a strong interest for mathematics, and a heart for social emancipation. Paris
was full of brotherships and societies, and, for sure, young Eugène was also
a member of one or two. These were societies of school teenagers, such as the
”Société des amis du peuple“, who dedicated their time offering free meditations
to younger colleagues from poor social conditions, whose families could not
afford private lessons. He was not more than 15 of age when he started activating
in the société. The political and the social, generous character, were close to
each other, and the republican convictions of young Catalan were outspoken.
This was not a comfortable attitude in the times of reconstitution – although
it appears almost romantic, from the perspective of the apparata of repression
developed in the XX-th century, the political police was well existing and active
in Paris of the 1830’es. Unlike Galois however, Catalan never was enjailed.
Unlike Galois also, Catalan was not son to a suburb mair, humiliated in a
political-clerical conspiration, he was enfant naturel, son to a stepfather who
was a not so rich jeweller. It was this father who, at that moment a member
of the popular gardes nationales, prevented Eugène from joining the meeting
for the funerals of général Lamarque, which were closely related and short after
the ones of Évariste Galois. A fact less known to me and maybe to many
mathematicians, Galois was indeed very popular in the republican millieu, and
his funerals were the catalysator for the massive popular gathering mentioned;
this has been the last important republican protest under Louis Philippe. About

1Mathematisches Institut der Universität Göttingen. E-mail: reda@uni-math.gwdg.de.
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one hundred people were shot and the father of Catalan had been wise to prevent
the son from attending.

Nevertheless, the republican sympathies on the one side, and the relatively
humble social condition have not been a stimulus for Catalan’s carreer. His
mathematical qualities brought him with success through the prestigious École
Polytechnique founded by Napoléon, and he obtained there a position of Lecteur.
At a time when there were less than ten professors of mathematics at all, count-
ing Cauchy and Liouville, Fourier and Carnot among them, this was not neces-
sarily a bad situation – however, his promotion was clearly impedished by his
republican views. In the revolution from 1848, he was the second after the poet
Lamartine to join the commité provisoire. He left it weeks later, while some of
the friends and companions he had there, developed later a political carreer. By
that time Catalan had already had more remarkable results and even won some
prizes of the prestigious Académie; interestingly, one was for being the first to
develop correctly the apparatus and proofs for what we presently denote, in
calculus, by Jacobian – in honor of Jacobi, who had considered the problem
before Catalan, but reached the closed final form of the result, after him. De-
spite of being known as one of the important and promising mathematicians of
his generation, it is only when he was offered a position in Liége, in his native
Belgium, that Catalan could accomplish2 his academic carreer and teach new
generations in his spirit.

The mathematics

If Catalan would be here to contemplate how times advanced, it is not only
the brutal development of political police in the XX-th century which would
cause him pain. He might also be surprized, but not painfully, by the light that
was shed on his mathematical legacy. His well deserved place among the major
mathematicians of French expression in the XIX-th is respected. However, his
name is mostly recalled in connection to work on combinatorics and number
theory: The Catalan numbers, the Catalan Conjecture, etc. While XIX-th
century’s scientists were less specialized than today, it is undoubted that Catalan
might have considered himself an analyst. A domain in which not only did he
develop the formal procedure for multivariate integrals, and the related Jacobian
matrix, but he dedicated much research to the investigation of elliptic functions,
which was an important topic of his time.

Since I dedicated a short but important period of my research to the number
theoretical conjecture that bears Catalan’s name, it is of it that I will speak at
the end of this short note. Let us take a phenomenological approach, and let
our imagination work upon the spectacular incident of numbers:

32 − 23 = 9− 8 = 1. (1)

Numbers are considered by some people as abstractions, and talking about
empirical and phenomenological approaches in the theory of numbers will strike
those who think like that as surprizing. It is not, and many active number
theorists consider their work and discpline as an empirical science of nature

2There remains one biographic question which is uncleared, to the best of my knowledge:
what is the origin of the name? Does it suggest that some remote ancestor did come from far
away Cataluña to Belgium? Is it even a frequent name there?

8



– of the nature of numbers. Looking back to our equality, we see a richness
of intriguing symmetries. The investigative mind is assaulted by a series of
questions which begin by is it always so ...? These are very important and
useful questions, and children love to ask them – but then again, children are
among the most intelligent adults, because they can avoid as often as possible
to be so.

Let us see: how many “is it always so?” come to mind. The numbers three
and two have double role: so, replacing them by indeterminate integers a, b,
one may ask how often does one have ab − ba = 1? It is a relatively simple
application of calculus, to see that a = 3, b = 2 is the only solution. Breaking
the symmetry, one may keep either bases or exponents fixed, and comes to ask,
what are all the solutions to the following equations:

3n − 2m = 1 (2)

y2 = x3 + 1. (3)

The first equation (2) was solved by Isaac ben Gershon (also: Gershonides),
a sephardic theologian and philosopher, who proved that (1) yields the only
solution; the proof uses congruences and was translated by Paulo Ribenboim
in modern mathematical notation, thus confirming its elegance and consistency,
650 years later. I encourage the reader to develop an own proof and try to find
the one of ben Gershon, for comparison, in the Internet. The question itself was
connected to Platonic harmony and is part of the book De numeris harmonicis,
written by Gershon upon request of Philippe de Vitry, Bishop of Meaux.

The solutions to (3) are points on a quite special elliptic curve. Elliptic curves
have been investigated in European mathematics after Fermat. The one under
discussion was considered by Euler in the first half of the XVIII-th century, and
he has shown that also in this case, (1) yields the only solution.

All these facts were known at the time of Catalan, and certainly to Catalan
himself. When he came to ask, like an open minded child, what can one ask
more about (1), he forgot the symmetrical role of two and three, and came
to focus on the difference of one, between two non trivial powers of integers.
The asymmetrized question then lays at hand: how often are two consecutive
integers both proper powers of other integers. As a formula, one asks how many
solutions does the equation xu− yv = 1 have in integers? Catalan believed that
also in this case, (1) yields the only solution. He asked the question first in a
Parisian Nouvelles Annales de Mathématiques, in 1842; since the question was
so appealing, he repeated it two years later in a much more prestigious journal,
the famous Journal de Crelle from Berlin. The Catalan Conjecture was born.
The story of the chain of intermediate steps towards its proof is ... an other
story, and it will be told in part in the lecture.
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Let us restrict here to mentioning that Catalan himself has left no contri-
bution or attempts towards the solution of this number theoretical question,
possibly also because his main interest was dedicated to analysis ... The elle-
gance and simplicity of the formulation, led in time to the fact that Catalan’s
Conjecture attracted more and more research and interest, becoming in this
respect some kind of a younger brother to the so celebrated Fermat’s Last The-
orem. Now both have led, in different measures, to development of mathematics,
and are solved3.

Thank you, Eugène Catalan!

3Let us mention, for those who are embarassed or otherwise uncomfortable with the finality
of a proof, that many questions can be asked beyond Catalan’s one: let me mention just
precious few. If we replace consecutive by at fixed, small distance, we get a special case of a
conjecture of Pillai: xu − yv = k has finitely many solutions. If we dehomogenize, we obtain

a conjecture of Nagell and Ljunggren: xn−1
x−1

= ym has only two, known solutions. One can

also consider the equation of Catalan in the rationals, or in a number field ... as some of the
precious few generalizations to be mentioned here.

10



Exponential Diophantine equations

Yann Bugeaud1

The notion of variable, or unknown, appeared in the works of the Greek
mathematician Diophantus, who lived (probably) during the third century a.d.
He was particularly interested in the following question: does a given polynomial
equation with integral (or rational) coefficients have a solution in integers (or in
rational numbers)? Among the most classical examples is the equation x2+y2 =
z2, whose integral solutions give us the lengths of the sides of Pythagorean
triangles. At that time (and, most probably, even since a few centuries before
that time), all these solutions were perfectly known.

Nowadays, we call Diophantine equation any polynomial equation with in-
teger coefficients and whose unknowns are supposed to be rational integers.
This definition is often extended to any type of equations involving integers
and where the unknown are also integers. An emblematic example is Fermat’s
equation xn + yn = zn, where x, y, z and n ≥ 3 are unknown positive integers.
We often use the terminology ‘exponential Diophantine equation’ when one or
more exponents are unknown.

The natural question is the following: an equation being given, determine
the complete set of its integral solutions. Sometimes, this is quite easy, in
particular when one can use congruences modulo a suitable integer. Let us for
example consider the equation 3m − 2n = 1, which was solved by Levi ben
Gershon (1288–1344), answering a question of the French composer Philippe
de Vitry. Assume that there are integers m,n with n ≥ 2 and 3m − 2n = 1.
Then, 4 divides 3m − 1, whence m must be even. Writing m = 2k we obtain
(3k − 1)(3k + 1) = 2n, which implies that both 3k − 1 and 3k + 1 are powers
of 2. But the only powers of 2 which differ by 2 are 2 and 4. Hence k = 1 and
we have proved that 32− 23 = 1 is the only solution to 3m− 2n = 1 with n ≥ 2.

However, in most of the cases, to determine the complete set of integral
solutions of a Diophantine equation remains an unsolved problem, and often it
is even very difficult to prove whether this set is finite or not. When it is infinite,
the next step is to give a complete description of all the integral solutions of the
equation. For instance, the positive solutions of the equation

5x2 − y2 = ±4

are precisely given by the integer pairs (Fn, Ln), where (Fn)n≥1 and (Ln)n≥1
are the Fibonacci and the Lucas sequences defined by F1 = F2 = 1, L1 = 1,
L2 = 3, and satisfying Fn+2 = Fn+1 + Fn and Ln+2 = Ln+1 + Ln, for n ≥ 1.

In the case of finiteness of the number of solutions, the second natural step
is to try to compute an upper bound for their absolute values (or, equivalently,
for the number of their digits), or at least to compute an upper bound for the
number of the solutions. This is not always possible. Indeed, if we manage
to show that the number of digits of the largest solution does not exceed ten
times the number of digits of the smallest, this information immediately implies
the finiteness of the number of solutions, but it does not allow us to deduce an

1Mathématiques, Université de Strasbourg, 7, rue René Descartes, 67084 Strasbourg,
France. E-mail: bugeaud@math.unistra.fr.
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upper bound for the number of solutions (except, of course, if we already know
one solution).

Furthermore, if we can prove that an equation has at most, say, ten solutions,
nothing ensures us that it has exactly ten solutions and while we have not found
ten solutions we cannot be sure that we have completely solved the equation.
However, if we manage to prove that all the solutions have at most, say, ten
billions of digits, then, by enumerating all the possible solutions, we can, at
least in principle (!), solve completely our equation. In the latter case, we know
when we can stop our enumeration process, which is not the case when our
informations only deal with the number of solutions.

In 1970, building on earlier works by Robinson, Davis and Putnam, Yuri
Matiyasevich showed that there does not exist an algorithm which, given any
polynomial Diophantine equation with integer coefficients, can decide whether
this equation has zero or at least one integer solution. This solves Hilbert’s
tenth problem.

A few years before Matiyasevich’s achievement, Alan Baker developed the
theory of linear forms in the logarithms of algebraic numbers and applied it
to several classical families of Diophantine equations. He gave explicit (albeit
huge) upper bounds for the absolute values of the solutions to Thue’s equation

F (x, y) = b, (1)

where F (X,Y ) is an homogeneous, irreducible, integral polynomial of degree
at least 3, and b is a given non-zero integer. Of course, the bounds obtained
depend on F (X,Y ) and b. Baker also computed upper bounds for the absolute
values of the solutions to the superelliptic equations

f(x) = ym, (2)

where f(X) is an irreducible, integral polynomial of degree at least 2 and m ≥ 3
is an integer. These results show that, at least in principle, equations (1) and
(2) can be completely solved. Note that it was known long before Baker that
(1) and (2) have only finitely many solutions. These results were established by
Thue in 1909 and by Siegel in 1929, but the methods they used do not provide
us with upper bounds for the absolute values of the solutions.

Apart from this aspect, the theory of linear forms in logarithms appears
to be, in many aspects, much more powerful than the techniques developed
by Thue and Siegel. Indeed, it also applies to certain families of exponential
Diophantine equations (recall that this terminology means that one or several
exponents are unknown), like for instance

f(x) = yq, (3)

where f(X) is a given irreducible, integral polynomial of degree at least 3 and
x, y and q ≥ 2 are unknown integers with |y| ≥ 2. Baker’s theory enables us
to compute an explicit upper bound for the size of the largest solution of (3),
while Thue–Siegel’s method appears to be useless.

In my opinion, the most spectacular application of Baker’s theory to Dio-
phantine equations was found by Tijdeman in 1976. He proved that Catalan’s
equation

xm − yn = 1, (4)
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in integers x, y, m and n at least equal to 2, has only finitely many solutions,
whose size can be explicitely bounded. Following Tijdeman’s proof and using
the estimates for linear forms in logarithms available at that time, Langevin has
computed that every solution (x, y,m, n) of (4) satisfies

xm < exp exp exp exp 730.

Very roughly speaking, the situation thirty years ago was the following: we
were able to compute explicit upper bounds for many equations or classes of
equations, but these were far too huge in order to solve completely the equations
considered.

Since then, numerous spectacular results have been proved, which a little
while ago seemed to be out of reach. There are three main explanations. A first
one is a theoretical improvement concerning estimates for linear forms in loga-
rithms. A second one is the development of the algorithmic and computational
number theory, a now very active branch of mathematics. A third one is the
influence of the deep works of Wiles and Taylor and Wiles.

For instance, we have now at our disposal efficient algorithms which enable
us to solve quickly any Thue equation of small degree, say of degree less than
thirteen, and with small coefficients.

Let me end with several recent achievements.

Theorem (Wiles, Taylor and Wiles, 1995). Let n ≥ 3 be an integer. All
the integer solutions x, y, z to

xn + yn = zn

satisfy xyz = 0.

The next result deals with an infinite family of Thue equations.

Theorem (Bennett, 2001). Let a > b ≥ 1 and n ≥ 3 be integers. Then the
Diophantine equation

|axn − byn| = 1 (5)

has at most one solution in positive integers x and y.

The proof of Bennett’s theorem involves Baker’s theory and several other
methods from Diophantine approximation. Observe that, for a = b + 1, the
equation (5) has the solution given by x = y = 1 and the theorem asserts that
it has no other solution with positive x and y.

The longstanding Catalan’s equation was finally completely solved in 2002.

Theorem (Mihăilescu, 2002). Catalan’s equation

xm − yn = 1

has only the solution 32 − 23 in integers x, y,m, n greater than or equal to 2.

The first proof of this theorem involved at one step Baker’s theory and some
(not heavy) computer calculations. However, Mihăilescu found a few years later
an alternative approach for this part of the proof, allowing him to remove the
appeal to estimates for logarithmic forms and to computer calculations.
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Recall that the Fibonacci sequence (Fn)n≥1 is defined by F1 = F2 = 1 and
the recursion Fn+2 = Fn+1 + Fn for n ≥ 1. It starts with

1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987, . . .

A positive integer n is a perfect power if it can be written as n = mq, where m
and q are integers with q ≥ 2.

Theorem (Bugeaud, Mignotte, Siksek, 2006). The only perfect powers
in the Fibonacci sequence are 1, 8 and 144.

The proof of the above theorem combines Baker’s theory with a modular
approach based on some of the ideas of the proof of Fermat’s Last Theorem.
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The philosophical and political
commitments of Eugène Catalan

Jan Vandersmissen1

In 1865 the Frenchman Eugène Catalan was appointed professor of Mathe-
matics at the University of Liège. In the nineteenth century the Belgian govern-
ment developed a policy of attracting and employing famous foreign scholars,
mainly originating from the German principalities and France, in order to bring
the education system to a higher level. In Catalan’s case, however, the appoint-
ment had an outspoken political and philosophical dimension. Catalan sought
and found refuge in Belgium because his career prospects in France were severely
hindered due to his strong republican and anti-Bonapartist viewpoints.

In a speech he gave at the University’s Academic Hall on the occasion of his
retirement on December 7, 1881, Catalan emphasized that two passions filled his
life: la Politique militante et les Mathématiques [“Militant Politics and Mathe-
matics”]. Catalan himself esteemed the solemn academic forum inappropriate
for sharing his political views with the public – he was fairly convinced his pub-
lic and he might not agree, and so he continued by addressing to his students,
old and new, some thoughts on intellectual life. However, the fact that Cata-
lan mentioned politics before mathematics is in itself significant. Therefore I
will, in this contribution, investigate the first of Catalan’s passions against the
background of the revolutionary tensions of the time on the basis of primary
sources:

• first, a brochure published by Catalan in person, albeit anonymously, at
the end of his life; it is entitled Miettes littéraires et politiques, par un
vieux mathématicien [“Literary and Political Crumbs, by an Old Mathe-
matician”]2 (Liège, 1889)

• second, Catalan’s correspondence, covering several decades, which is pre-
served at the Manuscripts Department of the University of Liège3

• third, a journal kept by Catalan during the years 1858 to 1862, entitled
Journal d’un bourgeois de Paris [“Journal of a Citizen of Paris”]4

At the Center for the History of Science and Technology (CHST) we are
fortunate to possess a full transcription of Catalan’s manuscripts thanks to the
efforts of the late Professor François Jongmans, who passed away on May 23,
2014. Arguably Catalan’s principal biographer, Professor Jongmans was also
an excellent historian of mathematics. He deserves our recognition, both for his
scholarly and educational accomplishments. Due to his research, Catalan’s life

1Research Fellow F.R.S.-FNRS. Director at the Centre d’Histoire des Sciences et des Tech-
niques – Université de Liège. E-mail: Jan.Vandersmissen@ulg.ac.be.

2Miettes littéraires et politiques par un vieux mathématicien, Liège, Imprimerie H. Vaillant-
Carmanne, 1889, second edition 1892.

3Liège, Université de Liège, Bibliothèque générale, Salle des manuscrits, Ms 1307C, Corre-
spondance d’Eugène Catalan, 11 vol.

4Liège, Université de Liège, Bibliothèque générale, Salle des manuscrits, Ms 1308, Journal
d’un bourgeois de Paris, 7 vol.
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and work are saved from oblivion. I would like to dedicate this contribution to
his memory.

Where and when do we find the first traces of Catalan’s republican, leftist
fiber? We must turn to Paris in the 1820s – a turbulent time indeed both for
France and for young Eugène. Let us recall that Catalan was born in 1814 under
the name of Eugène Charles Bardin in the Flemish city of Bruges, which at the
time of his birth fell under the administration of Napoleonic France, but soon
came under the rule of the Dutch. Catalan became a French citizen again when
Joseph Victor Etienne Catalan, the new partner of his mother Jeanne Bardin,
officially recognized him as his son. In 1822 the family left Bruges for Lille,
and between 1824 and 1826 moved to Paris, where Eugène’s father, originally a
jeweler, took the profession of architect. Of rather humble social origins Eugène
learned to read and write at an early age, and seemed to be destined to join
his father’s footsteps, first by becoming an apprentice at a jeweler in Lille, and
when that proved unsuccessful, by entering in 1826 a free drawing school in
Paris, called the École royale gratuite de dessin et de mathématiques en faveur
des arts mécaniques. There he received the basics of geometry and architecture.
However, in these early years the teenager spent much time in the streets of the
French capital.

It was the time of Bourbon Restoration. With the approval of the Vienna
Congress a constitutional monarchy was installed, headed by two brothers of the
beheaded Louis XVI: Louis XVIII, from 1814 to 1824, followed by Charles X,
from 1824 to 1830. This was a complex but pivotal period in French political
and social history, confronting with each other three generations – the survivors
of the Old Regime, young people born with the Empire, and finally the children
of the industrial revolution in the making, producing clashes between men and
ideas: Romantics against Classicists, Gallicans against Ultramontanes, Ultra-
Royalists against Liberals, while we must not forget the birth of the Doctrinaires,
the invention of Bonapartism, and finally, that of Utopian Socialism. Not only
royal power rose from the ashes, also the Catholic Church saw its central position
in matters of state restored.

The breeding ground for political and social tension was rich. What emerged
was the classic pattern of a deeply divided French society: a rural, Catholic,
monarchist and conservative share of the nation faced its urban, liberal, pro-
gressive and republican counterpart. In this tension field young Eugène decided
to chose sides. He lived in a big city, did not belong to a wealthy family, land
property certainly was out of reach, but he enjoyed free education, and he knew
all too well that he owed that to the Revolution and to republican zeal, not to
royal benevolence. Although his political opinion was still maturing, he would
soon be caught up in a maelstrom of action, the outcome of which would only
enforce his republican feelings. The deceptions caused by Louis-Philippe’s rule
between 1830 and 1848, as well as the crisis of republicanism caused by the in-
stallation of the Second Empire under Napoleon III, only stimulated Catalan to
take a more pronounced attitude of aversion against the ruling classes in France.

By analyzing the sources mentioned above, I aim to bring together a series
of elements that provide insight not so much in the work of an extraordinary
mathematician but rather in the thoughts and actions of a committed intellec-
tual who deliberately chose not to remain indifferent when faced with the social
and political issues of his time. It is important to know Catalan’s own percep-
tion of his political and philosophical commitments, to understand the reasons
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behind his involvement in the revolutionary uprisings of 1830, 1848 and 1851,
the exact nature of his activism, his interpretation of the republican ideal, his
political hopes and deceptions, his view on both French and European social
and political realities, his struggle with the Catholic Church, the meaning of his
engagement in Freemasonry. The common thread in the story of Catalan’s life
is his belief that the triad “Liberty, Equality, Brotherhood” entailed a perma-
nent incentive, a continuous motivation for performing deliberate actions and
campaigns in favor of a fair and harmonious society.
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