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In the famous article “The Architecture of Mathematics”
(1948) by Nikolas Bourbaki, there is a note that states with
regret that there isn’t any mathematician, even among those
having the broadest erudition, who is not a stranger in some
areas of the vast World of Mathematics. Andrei Nikolae-
vich Kolmogorov (April 25, 1903–October 20, 1987)∗ ,
being the foremost mathematician of the 20th century, brings
us a real counterexample to this assertion.

His scientific horizon covered almost every area of mathe-
matics. His unique insight and deep understanding resulted
in more than 300 research papers, monographs, and various
textbooks. His creative activities, impregnated by fundamen-
tal ideas and outstanding results, initiated several completely
new areas of mathematical investigation.

The list of the areas affected by his contributions includes
the theory of sets, trigonometric and orthogonal series, mea-
sure and integration theory, mathematical logic, topology and
homology theory, celestial mechanics, approximation theory,
turbulence, ergodic theory, superposition of functions, infor-
mation theory, functional analysis and above all—probability
theory, which was transformed by Kolmogorov into real math-
ematical science. However, his interests were not limited only
to mathematics. He also exhibited interests in areas of appli-
cations to biology, geophysics, statistical control of produc-
tion, ballistics theory, and even the theory of poetry, where
his originality and penetrating thoughts made permanent im-
pact.

His collected works are divided into two volumes (Mathe-

matics and Mechanics1 and Theory of Probability and Math-
ematical Statistics2). These two titles reflect the fact that
our vast mathematical world is divided into two parts, which
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can be classified as the deterministic and random phenomena
kingdoms. Kolmogorov was like a trailblazer in both king-
doms. He discovered many unexplored regions and filled them
with new exciting ideas. He put forward an ambitious pro-
gram for a simultaneous and parallel study of the complexity
of deterministic phenomena and the uncertainty of random
phenomena, which practically dominated his whole life. The
full value of his work is still being realized and explored today.

A.N. Kolmogorov was born on April 25, 1903 in the town
Tambov in Russia. His father—Nikolai Kataev, a son of
a clergyman working as an agronomist, and his mother—
Mariya Yakovlevna Kolmogorova, were never married. He
was named after his grandfather, Yakov Stepanovich Kol-
mogorov instead of his own father. The mother tragically
died in childbirth at Kolmogorov’s birth, which happened
while she was travelling back home from Crimea. To make
things worst, Kolmogorov’s father practically abandoned his
child and was never involved in his upbringing. The sister of
his mother, Vera Yakovlevna Kolmogorova, took the respon-
sibility for his care. This educated and free thinking woman,
whom A.N. Kolmogorov always treated as his real mother,
passed to her nephew an independence of opinion, the desire
to understand rather than memorize, a disapproval of lazi-
ness, a despise of poorly performed tasks, a high sense of
responsibility, and the aspiration to face difficult challenges.
The fact that Kolmogorov’s family originated from nobles,
caused additional complications in the years following, due to
the Russian revolution.

A.N. Kolmogorov spent his youth in the family estate in
Tunoshna. After finishing school, he worked briefly as a
conductor on the railway. During his teenage years, besides
mathematics, his interests included Russian history. He en-
rolled at Moscow University in the autumn of 1920. At that
time mathematics was not his greatest passion. He studied
various other subjects including metallurgy and in particular
history. He even wrote a serious treatise on the 15th century
history of the Russian city Novogrod. One of the well-known
anecdotes describes Kolmogorov’s history teacher explaining
to him that “maybe in mathematics one proof is considered
to be sufficient, however in history it is preferable to have at
least ten proofs!”

The first creative period in the Kolmogorov’s life as a math-
ematician was greatly influenced by his teachers: Professor
Stepanov, who directed a seminar on trigonometric series,
and Professor Lusin—his supervisor. At that time, in 1922,
when Kolmogorov was just a 19-year-old undergraduate stu-
dent, he discovered the famous example of a Fourier series
that is almost everywhere divergent. This truly surprising
result still highlights the depth of his ideas and his profound
geometrical intuition. Nowadays, every textbook on the the-
ory of trigonometric and orthogonal series is bound to include
Kolmogorov’s example.

Kolmogorov’s interests in probability theory originated in
1924, and since then his authority has been considered to be
of the greatest importance in that branch of mathematics.
In 1924–1928, he succeeded in finding necessary and suffi-
cient conditions for the convergence of series of independent
random variables and the law of large numbers, one of the
main statements of classical probability theory. He gradu-
ated in 1925, but persisted to stay at Moscow University for
four more years as a “research student.” However, he was
forced to conclude his studies when stricter rules regulating
the duration of the enrollment at the university were intro-
duced in 1929. Kolmogorov’s difficulties finding a new place
to research were resolved by Aleksandrov, who secured for
him a vacant position in the Institute of Mathematics and
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Mechanics at Moscow University.

During the years 1929–1933, Kolmogorov worked on mea-
sure theory with the purpose of establishing a solid basis for
probability theory, which resulted in Kolmogorov’s classical
monograph “Fundamental Concepts of Probability Theory.”
This book settled not only new directions in the development
of probability theory as a branch of mathematics (which was
one of the famous Hilbert’s Problems presented at the World
Congress of the Mathematicians in 1900), but it also laid the
foundations for the creation of the theory of random pro-
cesses. Other famous concepts of Kolmogorov in this area
were presented in his remarkable paper “Analytical Methods
in Probability Theory” (1931). This work paved the road
to the modern theory of Markov processes. The story tells
that some of this research was done during a boat trip on
the Volga river during the summer of 1929. Kolmogorov and
Alexandrov rented a small boat and camping equipment from
the “Society for Proletarian Tourism and Excursions,” which
was created for the purpose of promoting active living among
workers in the Soviet Union. During this trip they covered
about 1300 kilometers staying in secluded idyllic surround-
ings, sunbathing, swimming and doing mathematics.

In 1931 Kolmogorov was hired as a professor at Moscow
University, and from 1937 he held the chair of theory of prob-
ability. Kolmogorov always maintained a very active lifestyle
that included skiing, rowing, and long excursions on foot—
on average about 30 kilometers. He loved swimming in the
river, especially in the early spring when the snow and ice was
just beginning to melt. His physical fitness was matched by
his enormous productivity. During the decade preceding the
Second World War, Kolmogorov published more than sixty
papers on probability theory, mathematical statistics, topol-
ogy, projective geometry, theory of functions, mathematical
logic, and mathematical biology.

Painting of Kolmogorov
by his former student
Dmitrii Gordeev

It was during this period
that Kolmogorov made signifi-
cant contributions to homology
theory. He also constructed an
example of an open map of a
compact set onto a compact set
of higher dimension. His atten-
tion was also attracted by the
mechanics of turbulence, that is,
the irregular pulsations of ve-
locity, pressure, and other hy-
drodynamical quantities occur-
ring in flows of fluids or gases.
Kolmogorov developed a rigor-
ous statistical approach to pro-
vide a mathematical description
of such flows and in 1941 for-
mulated his most famous (and
still unproven) conjecture in this
area, known as the Two-Thirds
Law. It states that in every tur-
bulent flow, the mean square dif-
ference of the velocities at two
points a distance r apart is pro-

portional to r
2/3.

His interests touched every
branch of science. He wrote about the growth of crystals,
astronomy, and even genetics. One of his research papers
brought him into a confrontation with academician T.D. Ly-
senko. Lysenko denied the existence of genes, claiming that
evolution occurred because organisms inherit characteristics
that have been adapted by their ancestors. Lysenko’s the-

ory was denounced by the scientific community as completely
wrong. Kolmogorov, armed with scientific evidence coura-
geously opposed Lysenko’s views and supported Mendel’s the-
ory.

The post-war period in Kolmogorov’s scientific life can be
characterized by two words: harmony in diversity. Kol-
mogorov was working on an unusually large spectrum of top-
ics: probability theory, classical mechanics, ergodic theory,
the theory of functions, information theory, and algorithm
theory. For him, these subjects, seemingly remote and un-
related, were all interconnected by completely unexpected
links. This characteristic of Kolmogorov’s understanding is
perfectly illustrated by his remarkable works, written in the
1950’s, on the theory of dynamical systems. He was moti-
vated by the problem of three and more bodies, going back
to Newton and Laplace. In particular, this problem is related
to explaining the observations of the so-called quasiperiodic
motions of small planets.

Kolmogorov in his
Moscow office

Kolmogorov solved this im-
portant problem for most of the
initial conditions. In following
decades, further application of
his theory made it possible to
solve a variety of other prob-
lems. Later, the method of
Kolmogorov was improved by
Arnold and Moser and now is
known as the KAM-theory.

In 1955, Kolmogorov’s inter-
ests turned to information the-
ory and subsequently, to the
13th Hilbert problem, which pos-
tulated that certain continuous
functions of three variables can-
not be represented as composi-
tions of continuous functions of
two variables. He obtained the
most unexpected result: every

continuous function of any number of variables can be rep-
resented as a composition of continuous function of three
variables. Thus, Hilbert’s problem was reduced to a prob-
lem of representing functions on universal trees in three-
dimensional space. This last problem was solved later, under
Kolmogorov’s supervision, by his student—Arnold. Finally,
Kolmogorov showed that any continuous function can be rep-
resented as a composition of continuous functions of a single
variable and addition.

Kolmogorov with his stu-
dents

In the 60’s Kolmogorov un-
dertook a reconstruction of in-
formation theory based on algo-
rithms. He created a new field
of mathematics—algorithmic in-
formation theory. Kolmogorov’s
theory states that among all
possible algorithmic methods of
description, there exist optimal
ones with the smallest complex-
ity of its objects.

Mathematical logic (in the broad sense, including the the-
ory of algorithms and the foundations of mathematics) was
his first and last love. In 1925, he published a paper on the
Law of the Excluded Middle, which has forever become a
golden foundation of mathematical logic. This was the first
time intuitionistic logic had been systematically researched.
With the help of so-called immersion operations (known now
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as “Kolmogorov Operations”), he proved that the application
of the Law of the Excluded Middle cannot lead to contradic-
tions. This work, together with the paper published in 1932,
made it possible to treat intuitionistic logic as a constructive
logic.

A.N. Kolmogorov present-
ing his lecture

In 1931, Kolmogorov became a
Professor at Moscow State Uni-
versity, and in 1939, he was
elected as Academician of the
USSR Academy of Sciences. He
paid special attention to the
training of young scientists and
was highly successful in recruit-
ing, among undergraduates and
graduates, talented young peo-
ple fascinated by science. Kol-
mogorov tried to create a group
of research students who would
be in a constant state of scien-
tific excitement and continuous
research. For all Kolmogorov’s
students, the years of graduate
and post-graduate studies were
unforgettable. Their involve-
ment in scientific research was
filled with reflections on the role
of science. It was also a time of

realization and growing faith in the inexhaustible creative
power of the human mind.

Another painting of
Kolmogorov by Dmi-
trii Gordeev, with the
inscription: “Dream of

a second and do it.”

Above all, Kolmogorov tried to
arouse in his students general cul-
tural interests in visual arts, archi-
tecture, literature, and even sports.
He also created a special high school
in Moscow State University: Board-
ing School 18, or simply “Kol-
mogorov School.” The students of
this prestigious school systemati-
cally took the first places on Rus-
sian and International Mathematics
and Physics Olympiads. He devoted
much of his time to education and
improving the teaching of mathe-
matics in the former Soviet Union.

The list of Kolmogorov’s students
is extremely large and impressive.
Below, we list only those who were
elected to different Academies of
Sciences:

Arnold (Dynamical Systems)
Bol’shev (Mathematical Statistics)
Borovkov (Probability Theory and
Mathematical Statistics)
Gelfand (Functional Analysis)
Gnedenko (Probability Theory)
Maltsev (Algebra and Mathematical Logic)
Mikhalevich (Cybernetics)
Millionshchikov (Mechanic and Applied Physics)
Monin (Turbulence and Oceanology)
Nikolskii (Theory of Functions)
Obukhov (Turbulence and Physics of the Atmosphere)
Prokhorov (Probability Theory)
Sevastyanov (Probability Theory)
Shiryaev (Probability Theory and Stochastic Processes)
Sinai (Probability Theory and Dynamical Systems)
Sirachdinov (Probability Theory)

In Moscow State University, Kolmogorov created the De-
partment of Probability Theory, the Department of Math-
ematical Statistics, and the Department of Mathematical
Logic. At the Steklov Mathematical Institute of the Russian
Academy of Sciences, he created the Department of Proba-
bility Theory and Mathematical Statistics.

His scientific services were highly valued both in his coun-
try and abroad. Kolmogorov was awarded many prestigious
awards and prizes in the USSR. More than twenty scientific
organizations have elected him as a member (Paris Academy
of Sciences, London Royal Society, USA National Academy,
etc.)

I was very lucky to know A.N. Kolmogorov in person, to
whom I was introduced by my supervisor and his former
student—A. N. Shiryaev. Later, when I became a member
of the Department of Mathematical Statistics at the Steklov
Institute of Mathematics, I had an opportunity to work under
his direction. As the chair of the Department, he inspired and
motivated people to be devoted in their work, for the sake of
scientific research. Visiting him occasionally in his apartment
in the main building of the Moscow State University, gave
me exceptional opportunities to discuss scientific and other
topics with this amazing person. We also listened to classi-
cal music and read poetry. He loved to work in his country
house near Moscow, called “Komarovka,” whose ownership he
shared with P. S. Alexandrov. During the last years of his life,
he spent most of his time in Moscow, unable to visit his much-
loved house. Now, due to the efforts of A. N. Shiryaev, this
house has been transformed into the Kolmogorov-Alexandrov
memorial, which is sometimes open to research visitors from
the Steklov Institute of Mathematics and Moscow State Uni-
versity

Andrei Nikolaevich Kolmogorov died on October 20, 1987
and was buried at the Central Moscow Cemetery “Novode-
vichye.” The whole life of A.N. Kolmogorov was an unparal-
leled feat in the name of science.
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