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OLGA ARSENJEVNA OLEINIK

The 2nd of July 2010 would be the 85th birthday of an outstanding figure in contemporary mathe-
matics — Olga Oleinik.

Olga Oleinik was born in the Ukrainian town Matusov near Kiev. Being evacuated to the city of
Perm during the World War II, she graduated from a secondary school in 1942 and became a student
of the Physics and Mathematics Faculty of the University of Perm. In 1944, as an exceptionally gifted
student, Olga Oleinik was transferred to the Faculty of Mechanics and Mathematics of the Moscow State
University, which became inseparably connected with her further career. She graduated cum laude in
1947 and continued her studies as a postgraduate at the Institute of Mathematics of the Moscow State
university under the supervision of Ivan Georgievich Petrovsky.

In her thesis of 1950 for the degree of Candidate of Sciences “On the Topology of Real Algebraic
Curves on Algebraic Surfaces,” O. A. Oleinik addressed some questions connected with the 15th Problem
of Hilbert. In particular, she obtained estimates for the Euler characteristic of an (n − 1)-dimensional
algebraic surface of order m in n-dimensional projective space in terms of the number Πn(m) of integer
points of the cube [0, m − 1]n lying on the central section of the cube by a hyperplane orthogonal to the
principal diagonal. Those estimates are now known as the Petrovsky–Oleinik inequalities.

In 1954, O. A. Oleinik defended her thesis for the degree of Doctor of Sciences. This work is entitled
“Boundary Value Problems for Partial Differential Equations with a Small Parameter by the Highest
Order Derivatives and the Cauchy Problem in the Large for Nonlinear Equations” and deals with many
topics which remained the object of her lifelong interest and which she repeatedly addressed on a new
level with new ideas and new knowledge.

From 1950 to 2001, O. A. Oleinik worked at the Moscow State University in the Department of
Differential Equations, where she started her career as an assistant professor and ultimately became the
Head of the Department. She is the author of more that 350 publications containing fundamental results
on such topics as topology of algebraic manifolds, partial differential equations, mathematical physics,
boundary layer theory, elasticity, homogenization, and gas dynamics.

Among the well-known results obtained by O. A. Oleinik is that about the sign of the nontangential
derivative of a solution of a general linear elliptic equation. This result can be found in many textbooks
under the name Oleinik–Hopf lemma.

O. A. Oleinik’s works on boundary value problems for second-order partial differential equations with
a small parameter by the highest order derivatives initiated a new direction in mathematical research.

Her studies in gas dynamics, in which the “Oleinik entropy condition” was first introduced, form
the basis for the investigations of the existence, the uniqueness, and asymptotic behavior of solutions of
nonlinear hyperbolic equations and systems.

Of great interest are O. A. Oleinik’s works on the behavior of solutions of various types of partial
differential equations in unbounded domains, in particular, those with generalizations of the Saint-Venant
principle.

In 1960, O. A. Oleinik proposed a new approach to the Stefan problem about heat transfer in
multi-phase media.

From mid-1960’s, O. A. Oleinik was involved in the studies of the mathematical theory of boundary
layer (the Prandtl system). She was the first to establish the existence of solutions of basic boundary
value problems for stationary and nonstationary systems describing the boundary layer in incompressible
viscous fluid. She proved the uniqueness theorems, examined the stability of the solutions with respect
to perturbations of the outer flow, initial conditions, and the surface of the streamlined body.
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From mid-1970’s, O. A. Oleinik gave much attention to problems connected with the mathematical
theory of elasticity. She established inequalities of Korn’s type for various new types of domains and
proved inequalities expressing the Saint-Venant principle for the system of elasticity under most general
assumptions.

Also in mid-1970’s, O. A. Oleinik turned to problems of asymptotic behavior of solutions of differential
equations with a small parameter. Her fundamental results in that field are a great contribution to the
new theory of homogenization of differential operators.

Olga Oleinik — a scientist and a teacher — received much appreciation in Russia and abroad. She was
elected Member of the Russian Academy of Sciences and member of famous academies in other countries.
She bears honorary titles from many scientific and educational institutions all over the world. She received
many prizes for her remarkable contributions, in particular, the State Prize of the USSR, the Lomonosov
Prize, the Chebotarev Prize, and the Petrovsky Prize.

Under the supervision of O. A. Oleinik, 58 postgraduates wrote their theses for the degree of Candidate
of Sciences, and 17 of her students subsequently received the degree of Doctor of Sciences.

The memory of O. A. Oleinik — a great scientist and teacher — will stay in our hearts.
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