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Alexander Samarskii

Alexander Andreevich Samarskii, an
outstanding Russian mathematician, is considered a supreme authority in computational mathematics and mathematical modeling. His scientiﬁc interests included mathematical physics, numerical simulation of
complex nonlinear systems and phenomena,
and ﬁnite-diﬀerence methods. Samarskii
was the author of the principal results in the
theory of diﬀerential equations with smooth
and discontinuous coeﬃcients and the theory of nonlinear equations; he posed and
studied a number of nonclassical problems
in mathematical physics. The scientiﬁc activity of Aleksander Samarskii typically involved the stating of problems related to numerical experiments performed on modern
computers, the development of the theory
of mathematical and numerical simulation
of complex physical processes, and the devising of eﬃcient ﬁnite-diﬀerence methods.
Aleksander Andreevich Samarskii was
born on February 19, 1919 in the village of Novo-Ivanovskoe, Donetsk region. In 1936
he graduated from the A. P. Chekhov Taganrog secondary school and entered the Physical
Department of the Moscow State University. In 1941 Samarskii joined the emergency volunteer corps, and it was not until 1944 that he could continue his studies at the Moscow
University.
In 1948 Samarskii defended his thesis for the Candidate’s degree. In those years Samarskii,
together with A. N. Tikhonov, wrote a series of papers on electrodynamics and the excitation
of electromagnetic waves in waveguides. In 1949, a direct numerical analysis of the nuclear
explosion was performed for the ﬁrst time under the supervision of Tikhonov and Samarskii;
later, their scientiﬁc group computed the explosion dynamics of the thermonuclear bomb.
That was the time of rapid development of computers and computational mathematics. It
was at this time that Samarskii began to work actively in the ﬁeld of ﬁnite-diﬀerence schemes
and created a scientiﬁc school in this direction. Samarskii became one of the leading world
authorities in the theory of ﬁnite-diﬀerence schemes. In 1957, at the M. V. Keldysh Institute
for Applied Mathematics, Samarskii defended his thesis for the Doctor’s degree, dealing with
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the statement of nonlinear problems in mathematical physics and ﬁnite-diﬀerence methods
for solving such problems.
In 1966 Samarskii was elected Corresponding Member of the Academy of Sciences of
the USSR, and in 1976 he became Academician. Samarskii obtained fundamental results
in three basic directions of the theory of ﬁnite-diﬀerence methods: the theory of grid approximations for equations of mathematical physics, the stability theory of ﬁnite-diﬀerence
schemes, and the theory dealing with the construction and justiﬁcation of methods for solving
grid equations. Of Samarskii’s papers on mathematical physics and diﬀerential equations,
we distinguish the brilliant work on nonclassical problems for partial diﬀerential equations
and a large cycle of papers on the theory of nonlinear equations of mathematical physics
that model peaking regimes. He also developed new analytical and numerical methods for
studying the nonlinear stage of the processes proceeding in the peaking regime (approximate
self-similar solutions, linearization of solutions and matching them with the asymptotics, and
operator comparison methods), the averaging method, and a method for the investigation
of group-invariant solutions of quasi-linear parabolic and nonlinear elliptic problems. These
theoretical investigations made it possible to predict new phenomena such as inertia of heat
and combustion and the localization of diﬀusion processes. Samarskii was the ﬁrst to study
the diﬀusion chaos phenomena.
Samarskii and his team performed sets of mathematical experiments in order to study
numerous important problems in nuclear physics, plasma physics, controlled thermonuclear
fusion, magnetic and radiation hydrodynamics, laser thermochemistry and convection, and
autocatalytic processes in chemistry. In the course of investigations, they developed both
analytic and numerical methods for solving the corresponding equations.
Samarskii presented his scientiﬁc achievements in numerous monographs and textbooks,
some of which were republished many times and translated into other languages. He was a
brilliant teacher. The scientiﬁc schools created with his participation actively worked in Russia, Belarus, Georgia, Lithuania, Uzbekistan, and Ukraine. For his outstanding achievements
in teaching he was elected Honorary Professor of the Moscow University.
Samarskii successfully combined his scientiﬁc and pedagogical activities with organizational work and active promotion of mathematical modeling. In 1990–98, he was Director
of the Institute for Mathematical Modeling of the Russian Academy of Sciences, which was
organized with his active participation. During the last years of his life he was Counselor of
the Russian Academy of Sciences, Chairman of the National Committee for Mathematical
Modeling, which represented Russian scientists in the International Association ”Mathematics and Computers in Modeling”, Editor-in-Chief of the journal ”Mathematical Modeling”
(in Russian), and a member of the editorial boards of ”Journal of Computational Mathematics and Mathematical Physics” (in Russian), ”Surveys on Mathematics for Industry”, and
”Mathematical and Computer Modeling”. Samarskii’s scientiﬁc and organizational merits
gained him high state rewards. He was Hero of Socialist Labor, and he was awarded Lenin
and State Prizes and a Lomonosov Prize of the Moscow State University. He is also a holder
of numerous orders. Academician Samarskii was characterized by great scientiﬁc enthusiasm,
inexhaustible capacity for work, keen desire to gain new knowledge, care for students and
colleagues, and high benevolence.
A. Samarskii had a direct bearing on the journal ”Computational methods in applied
mathematics”. In 2001 the ﬁrst CMAM issue appeared on his initiative and with his direct
participation. This CMAM issue is dedicated to the memory of Alexander Andreevich
Samarskii.

