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JEAN LERAY

7 November 1906 — 10 November 1998

Elected ForMemRS 1983

By MARTIN ANDLER

Laboratoire de mathématiques (UMR CNRS 8] 00) and Centre d’histoire culturelle
des sociétés contemporaines, Université de Versailles Saint-Quentin,
45 avenue des Etats- Unis, 78035 Versailles cedex, France
Jean Leray was one of the major mathematicians of the twentieth century. His primary focus
in mathematics came from applications; indeed, a majority of his contributions were in the the-
ory of partial differential e uations arising in physics notably his 1934 paper on the
Navier—Stokes equation. World War I1, during which he was @ prisoner-of-war in Austria for

five years, induced him to turn to pure mathematics to avoid helping the German war effort.
There he worked in topology, developing two radically new ideas: sheaf theory and spectral

sequences. After 1950 he came back to partial differential equations and became interested in
complex analysis, writing a remarkable series of papers on the Cauchy problem. Leray

ing far beyond their initial scope in topology. On the other hand, Leray can rightly be

Lconsidered the intellectual guide of the distinguished French school of applied mathematics,

Jean Leray, who died on 10 November 1998—three days after his 92nd birthday, was a major
figure of twentieth-century mathematics, Between 1931, when his first research announce-
ment (in fluid mechanics) was published, and 1999, when his last (posthumous) paper
appeared, his complete list of publications contains 133 entries. Leray’,
fact a Selecta) (22)*, published shortly before his death by Springer-Verlag and the Société

mathématique de France, consists of a three-volume set of 1600 pages, containing 53 papers,
mostly in French, written over a period of more than 60 years. Until the mid-1990s he had

* Numbers in this form refor to the bibliography at the end of the text,

doi:10.1098/rsbm.2006.0011 139 © 2006 The Royal Society
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refused to yield to the pressure of publishing his collected works, arguing that he was still
working,

Leray worked in three different fields: topology, partial differential equations, and complex
analysis. He considered himself an applied mathematician, and it is no easily-solved paradox
that a large part of his work should have been in pure mathematics,

When Leray was a student at the Ecole normale supérieure in Paris, between 1926 and

1929, the mathematics faculty at the University of Paris was not at its best: long gone were the
prewar days when French analysts were inventing modern integration, when Henri Poincaré
was, with Hilbert, the foremost mathematician in Europe. Poincaré died prematurely in 1912;

many others, such as Emile Borel, Paul Painlevé and Emile Picard, turned away from mathe.

intermediate generation had been wiped out by the war (see Andler 1994, 2006).

Leray and his fellow students at Ecole normale supérieure were a brilliant group, including
such men as André Weil, Henri Cartan, Jean Dieudonné, Claude Chevalley, Charles
Ehresmann and Jacques Herbrand. But whereas the latter, who were true heirs at least in that
respect to the strongly biased attitudes against applied mathematics prevalent in France—and
not only in France, of course; in England G. H, Hardy was no less prejudiced—were interested
in pure mathematics and found a major source of inspiration in Hilbert’s formalism and the
German school, Jean Leray, who had a strong interest in physics, leaned towards the applied

aspects and felt more in tune with the intellectual resouroes available in Paris. All of them,

however, shared an endurable admiration for Elie Cartan, Henri’s father, as is evident in this
quotation from a letter to Pierre Lamandé in October 1990, kindly shown to us by Jean Leray’s
daughter Frangoise Pecker: ‘Cartan’s work proved to be fundamental and his teaching, con-
stantly renewed, was shining with all its brilliance’. The philosophical difference between
André Weil and his friends (who would create the influential Bourbaki group in the 1930s),
and Jean Leray would prove to be long lasting,

In 1933, Leray started working in fluid mechanics and wrote his thesis on that topic under
Henri Villat, a ‘mechanician’, Professor of Fluid Mechanics at the University of Paris, who
had been elected to the French Académie des sciences in 1932. In that powerful position Villat
provided, again and again, a considerable support for Leray at the early stages of his career.
They remained very close until Villat’s death in 1972.

LERAY’S THESIS AND FIRST PAPERS ON PARTIAL DIFFERENTIAL EQUATIONS

The mathematical difficulties of fluid mechanics are formidable, Although the equations for
an incompressible fluid, the so-called Navier—Stokes equations, have been known since the
nineteenth century, very little progress had been made on solving them before Leray. The
Navier-Stokes equations are partial differential equations; that is, equations involving the
function and some of its partial derivatives, Many other problems in physics have a mathe-
matical formulation involving partial differential equations (the heat equation, the wave equa-

tion, Maxwell’s equations, Einstein’s equations...). For such equations, several questions
immediately arise;

(i) Can one prove mathematically the existence and possibly uniqueness of solutions
(under appropriate conditions on the data)?

———
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