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beautés banales des gravures de mode de la mathématique
[...]
les “fractales” comme “top-models” de la mathématique

Jacques Roubaud (dans Mathématique : 1998)

(refers to fractals as fashionable objects)

This fashion began like that...



... in 1978

Figure: Brooks & Matelski



it evolved like that

Figure: Arnaud Chéritat



A “Fatou dust”

The notion (if not the picture) was invented in
1906 ... and ... more systematically in 1917
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1917... 1914–1918
War and mathematics, or war and science...



1917... 1914–1918
War and mathematics, or war and science...

for instance, chemical warfare
was invented during this war





For this talk, WWI and
(French) mathematicians.

And the invention of Julia sets.



1915, the subject of a prize.
The iteration [...] namely, the construction of a system of successive

points P1, P2, . . . , Pn, . . ., each of them being deduced from the previous
one by the same operation [...] appears in several classical theories
and in some of the most famous papers of Poincaré.

[...]
The Academy considers that it would be interesting to proceed from

here to the examination of the whole domain of the values taken by
the variables. In this spirit, it opens a competition, for the year 1918,
on the following question:

To improve in an important point the investi-
gation of the successive powers of a same sub-
stitution, the exponent in the power increasing
indefinitely.



Why?



Comptes rendus de l’Académie des sciences

October 15th 1906
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Pierre Fatou
(1878–1929)

Born in Lorient
ENS 1898

astronomer
at the Paris observatory

thesis in 1907



He found that, iterating a function,
you can get two different behaviors,
both unexpected.



Either...

... a dust...



Either...

... a dust...



Or...

a non smooth curve



At that time, all of this was new,
and even considered pathological.

The science academy probably wanted
to encourage
Pierre Fatou to continue his 1906 work.



c ©
F
a
m
il
le

F
a
t
o
u

As an astronomer,
he could not spend

as much time
as he wanted to his

purely mathematical work.



However, this is a story of Julia sets.



Gaston Julia
(1893–1978)

born in
Sidi Bel Abbès

ENS 1911

graduated 1914



Gaston Julia
(1893–1978)

born in
Sidi Bel Abbès

ENS 1911

graduated 1914

lieutenant
of infantry



The 1914–1918 war

killed invalids
World 8 000 000 6 000 000
France 1 400 000 1 200 000

Among the French killed

killed/serving in the army
soldiers 16,8%

infantry officers 30%
students of ENS 41%





Julia was severely injured in the face in 1915
(his nose was obliterated, his jaw was smashed)
(he was a “gueule cassée” (broken face),
and would wear for the rest of his life
a leather mask



He had to undergo numerous operations
and spent a lot of time in various hospitals.
During this time, he worked on mathematics.
He started by a thesis (in algebra)
that he defended in 1917.



Then he decided to work on the subject of the
Academy of sciences competition.
He was helped by several
(senior) mathematicians



among whom Émile Picard
the Permanent Secretary

of the Academy of sciences
who had lost two children

at war



1917



Pierre Fatou

Comptes rendus, May 21st 1917



Gaston Julia

In a sealed envelope, June 4th 1917



So that... Julia can read Fatou’s papers,



So that... Julia could read Fatou’s papers,
but
Fatou did not know what Julia was doing.



I have just read with interest M. Fatou’s Note that was published
in the Compte rendu of December 17th 1917. The essential results
it contains I wrote down myself earlier in a series of four sealed en-
velopes [...] On opening these envelopes, the Academy will be able
to record that the results given by M. Fatou, up to notation and
examples, are written there, with an indication on the methods em-
ployed, one of which uses, an amazing coincidence, precisely the re-
sults of M. Montel on normal sequences of analytic functions used by
M. Fatou. The Academy will judge, with regard to the methods and
also the results, to whom priority should be attributed. I add that
my four sealed envelopes contain more results than those stated by
M. Fatou, and other methods. And, in relation to the results stated
by M. Fatou, some further details may be added
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published by the Comptes rendus, December 24th 1917



The Academy decided to attribute priority to
Gaston Julia.
Remember the very hysteric ambience, and
the fact that Fatou, for health reasons,
was not incorporated in the army.



Then Julia sent a manuscript for the prize
and Fatou did not... although he continued
to work on the topic and to publish papers
on the subject of the prize.





Report on the prizes, December 2nd 1918

Grand Prix des sciences mathématiques : Gaston Julia

Fondation Becquerel : Pierre Fatou

Prix Francœur : Paul Montel

As his research progressed, M. Julia wrote his results
in sealed envelopes, sent to the Academy;

after the deposit of the last envelope, in December 1917,
a known geometer, M. Fatou, to whom the theory of
iteration already owed interesting and novel results,
published almost the same results in the Comptes rendus,
that he himself had obtained, also using the properties of the
normal families of M. Montel

this is not the first time in the history of science that two
top scientists have arrived simultaneously at the same
discovery using the same approach.



1918, end of the war.
And then?
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1918, end of the war.
And then?
A missing generation
A boycott of German scientists





1922, invitation of Einstein to Paris



1922, invitation of Einstein to Paris



1923, inauguration of the Memorial at ENS



Paul Dubreil, who entered the ENS in 1923,
remembered:



Shortly after the start of the academic year,
the “École” was awarded the War Cross,
during a ceremony in which the sacrifice
of its Sons, dead and alive, was exalted.
When Dupuy finished reading the long list
of those who fell, we saw you [Julia] move
forward to receive the Cross of the École
and to carry it to the Memorial. Among the
memories I have that are related to the
1914–1918 war, this is one of the deepest;
it still gives me a striking impression
of seriousness and greatness.









A new generation of French mathematicians
appear.

They will create “Nicolas Bourbaki”
and deeply transform the mathematics
of the twentieth century.





Pictures of Julia sets appeared...
... only with personal computers









Julia (draft) Julia (paper)

Tan Lei (and her computer)


