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Mr. Rector, Esteemed Authorities and Professors, Ladies and Gentlemen : 

 

Ninety-nine years ago, the great French scientist Henri Poincaré, receiving a honorary 

doctorate from the Free University of Brussels, delivered at a talk on « The freethinking in 

scientific matters ». This was not unusual in a university created by free masons to balance the 

influence of the Catholic University of Louvain, but it was less usual for a mathematician. 

Poincaré started his lecture as follows:  

 

« You may think that I choose a quite general topic and a quite ambitious title; I 

do not intend to apologize. I could not, as others do, tell you about my daily 

studies; they are a little bit, how to say, esoteric, and many listeners prefer to 

revere them from some prudent distance. […] Let me add that this choice is an 

idea of Mr. the Rector. » 

 

Poincaré’s defense of freethinking in science is still of interest today, if one remembers the 

recent attacks of fundamentalists against teaching Darwin’s evolution theory in high schools. 

Poincaré’s advise to a mathematician to avoid describing his daily activities remains a wise 

one, specially when one lacks the exceptional literary talent of the French scientist, who not 

only was a member of the French Academy of science and many foreign ones, but also of the 

Académie française.  

 

Here, Mr. Rector left us the whole freedom for choosing the subject of the talk, and gave no 

suggestion. Some variations around the theme of Henri Poincaré may be appropriate, as he is 

the father of nonlinear analysis, a part of mathematics that constitutes the common core of my 

scientific activity and of the fruitful collaboration with Antonio Cañada, his students and his 

collaborators. If the name of Henri Poincaré is universally known by mathematicians, 

astronomers, physicists and philosophers, some of you may have heard it for the first time in 

Spanish newspapers or TV, when the Russian mathematician Gregori Perelman refused the 

prestigious Fields Medal awarded for the proving a famous conjecture of Poincaré, in August 

2006, at the International Congress of Mathematicians in Madrid,  

 

When Henri Poincaré became my mathematical hero, he was much less popular than today, 

and because of this I owe him, the unique good financial investment of my life. I very early 



 2

bought original editions of Poincaré’s books in a period where he still was in the purgatory of 

mathematicians. When the scientific world realized that he was the father of chaos theory and 

the so-called nonlinear science became fashionable, the price of those books was at least 

multiplied by ten. The collection started during my honeymoon in Paris and my young bride 

Margaret, delighted to find no mathematical book in my suitcase on the way to Paris, was 

faced to reality on the way back. She has wonderfully managed this reality during more than 

forty years, and if a honorary degree is created some day for mathematician’s wifes, you will 

hardly find a better candidate.  

 

In 1954, the many prestigious institutions where Poincaré had studied or worked celebrated 

the 100th anniversary of his birth, and the lectures given by mathematicians, astronomers, 

physicists, engineers, philosophers revealed the extraordinary wide scope and deepness of his 

achievements. This included a homage of the mercantile marine, giving the name « Henri 

Poincaré » to a mixed cargo-boat connecting France to Vietnam, following a tradition 

initiated in 1925 with a submarine et continued in 1968 with a radar ship.  The hydro-

electrical power plant in Châteauneuf-du-Rhône also bears the « Henri Poincaré » name. Few 

mathematicians can claim a similar recognition! On the other hand, the famous group of 

French pure mathematicians gathered under the nickname of Bourbaki, an elitist mixture of 

scientific and secrete society, was absent from the celebration. The published volumes of their 

influential treatise « Eléments de mathématique » had given little place to Poincaré in their 

axiomatic presentation, mostly restricted to linear structures. 

 

Bourbaki’s influence on mathematical research and teaching has spread rapidly out of France. 

Neither Belgium nor Spain were spared, and I remember the very strong Bourbakist flavor of 

most lectures and communications, when attending in 1979 the « Jornadas de Matematicas 

Hispano-Lusas » in Santander. A notable exception was a talk of Pedro Martinez-Amores, 

presenting a joint work with his young student Antonio Cañada on Mathieu’s differential 

equation, using a modern version of Poincaré’s bifurcation theory. Pedro Martinez-Amores 

had been trained in USA by Jack Hale, a common friend, wonderful man and great expert in 

nonlinear differential equations and dynamical systems. One year later, when meeting Pedro 

Martinez-Amores and Antonio Cañada in Madrid, I could measure the passion of the last one 

for mathematics, and his deep knowledge of the literature. He was a typical representative of 

this generation of young mathematicians to whom Spain owes the extraordinary explosion of 
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its mathematical research. It is not by accident that Madrid was chosen, after Beijing, to host 

the last International Congress of Mathematicians.  

 

In this time of Bourbakist domination, the subject of my PhD thesis, namely the problem of 

periodic solutions in nonlinear mechanics, with its roots in Poincaré’s pioneering work, was 

far from popular among French and Belgian pure mathematicians. On the other hand, its idea 

of using algebraic topological tools to study this problem, also borrowed from Poincaré, 

remained too sophisticated for most experts in mechanics. Fortunately, Poincaré’s legacy had 

been conserved and developed in other countries like Italy, the former Eastern countries or 

United States, and a long and fruitful international collaboration could start. Joint work, so 

usual today, remained exceptional in Poincaré’s time. Among the five hundred or so papers 

filling the ten volumes in-4° of his complete scientific work, there is only one joint paper, a 

four pages note with Emile Picard. Patience was not the main quality of our hero, who 

probably could hardly afford to be slowed down by a coworker. On the other side, Poincaré 

generously distributed advices and suggestions leading to important discoveries.  

 

Another aspect of Poincaré’s generosity was his habit to attach the name of scientists who 

inspired him to his own discoveries. For example, when he invented the class of automorphic 

functions, Poincaré named them Fuchsian and Kleinean, to honor the German mathematicians 

Fuchs and Klein. When he invented the homology groups in algebraic topology, he called 

their rank the Betti numbers. The Lorentz transformations in special relativity were not only 

named, but discovered by Poincaré. The posterity did not always give him the money back. 

For example, the so-called Minkowski space and the Birkhoff-Witt theorem are both due to 

Poincaré. Some historians of science are still fighting to know if the real father of special 

relativity is Einstein or Poincaré, or both. No DNA test is possible in this case, and when 

Einstein’ supporters argue that Poincaré never claimed priority in this respect, they should 

remember that the French mathematician never made any priority claim, but wrote  

 

« When you have had the good fortune to make a discovery, what can be the 

satisfaction of giving it your name, compared to the joy of having, during one 

instant, faced the truth. » 

 

Maybe is it the reason why Perelman did not care to receive his medal. Time has changed and 

collaboration, in the form of exchanges of students, visits, seminars, common projects, joint 
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papers or books, is now the rule instead of the exception. During more than twenty-five years, 

this collaboration, started with Pedro Martinez-Amores and Antonio Cañada was extended to 

many former students and collaborators both in Granada and in Louvain-la-Neuve. The 

exchanges have been and still are exceptionally fruitful from the mathematical viewpoint, and 

wonderful on the human side. In Louvain-la-Neuve, Andalusian hospitality is not a word 

anymore, but a set of visages and of happy memories.  

 

Coming back to periodic phenomena, one can affirm that their presence played a fundamental 

role in the origin of the very concept of science. The repetition of some event at regular 

intervals of time, like the day-night alternation, the phases of the moon, the return of the 

seasons, the tides of the ocean, or the apparent motion of the stars, suggested to the human 

mind the idea of natural law, transforming a sequence of miracles into scientific prediction. 

Had the occurrence of those events been random, the birth of science would have been 

impossible or severely deleted. The simplest periodic motions are the circular ones, and when 

an anthropomorphic viewpoint forced Ptolemeus to invent the complicated but efficient 

model of epicycles to compute the motion of the planets, he was just trying to express 

complicated periodic motions as a sum of circular ones. We now call those (possibly infinite) 

sums Fourier series, and you can learn a lot about their fascinating history and importance in a 

nice paper and an original monograph of Antonio Cañada.  

 

Poincaré wrote about periodic solutions :  

 

« What makes for us those periodic solutions so precious is that they are, so to speak, 

the only breach through which we can try to penetrate a fortress untill now considered 

as insuperable ».  

 

The style recalls that Poincaré was trained in the « École polytechnique », a military school, 

and that he deserves to have war ships bearing his name. The fortress is the solution of the 

famous three-body problem in astronomy, still far from complete today. But, this first 

systematic study of periodic motions in mechanics had consequences far beyond the motion 

of planets: vibrations are important in terrestrial mechanics as well, nonlinear oscillations are 

central in electronics, and periodic solutions have invaded chemistry with the Belousov-

Zhabotinskii-type reactions, demography with the Lotka-Volterra models, and biology with 

circadian and other rhythms. Poincaré had none of those applications in mind in the late XIXth 



 5

century, but his pure mathematical research paved the way for many developments of science 

and technology in the following centuries.  

 

This is one of the many striking illustrations of the pleading of Poincaré for the freedom of 

science and the vital importance of fundamental research, repeated during his whole life in 

many lectures and speeches, and gathered in his four popular books  « Science and 

hypothesis », « The value of science », « Science and method », and « Last thoughts », 

published between 1902 and 1913. Those popular but demanding books, immediately 

translated in many foreign languages, including Spanish, were reprinted many times and are 

still worth reading. Besides giving a masterly description of the state of exact sciences at this 

time, they provide a critical analysis of their foundations. They criticize the arrogant scientism 

born in the second half of the XIXth century, as well as the claim of bankruptcy of science 

made by some philosophers at the end of the same century. Poincaré shows, by many 

examples, that progress in the applications of science would not survive the disappearance of 

the so-called « science for science ». He insists upon the fact that the motivation of the 

scientist contains an important aesthetic component when choosing his interests. Poincaré’s 

writings even influenced the work of artists like Marcel Duchamp and Pablo Picasso. This 

pleading for fundamental research, made by a first class scientist trained as an engineer and 

nominated for the Nobel Prize in Physics for contributions to wireless telegraphy, remains of 

singular importance, in front of the present political and even academic credo in a research 

concentrated on «science for applications».  

 

If, by miracle, Poincaré could pay a visit to Granada, he would easily grasp the nature of the 

problems considered by the local nonlinear analysts. But he would for sure be pleased and 

impressed by the fundamental advances made here in several important problems he had 

initiated, like the forced pendulum equation (a case study for celestial mechanics), integral 

inequalities of the Poincaré-Lyapunov type, the stability of periodic solutions and in particular 

the unstability of the ones minimizing the action integral in mechanics, the various properties 

of the telegraph equation. Poincaré would appreciate the extraordinary development, based 

upon the ideas of Leray and Schauder, of his continuation method for nonlinear problems, 

introduced in 1898 to study a special elliptic equation, and presented the same year, in a more 

transparent and general way, in the PhD thesis of his student Édouard Le Roy. 
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Colleagues of the University of Granada, supporting the initiative of Antonio Cañada, have 

been at the origin of the great honor and sign of friendship represented by the honorary degree 

awarded today. I have learned a lot from them during all those years of constant collaboration, 

but I am sure to have much more to learn from them in the future. Now that I am a doctor of 

their prestigious university, created by Emperor Charles V at a time where Spain and Belgium 

were part, like to-day, of a common political entity, I hope that my mathematical colleagues 

from Granada will accept to welcome me, during many more years as a, honorary or not, 

postdoctoral student.  

 

Jean Mawhin 

Département de mathématique 

Université Catholique de Louvain 


