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Professor Nikolai Viktorovich Azbelev is 80

A well-known Russian mathematician Nikolai Viktorovich Azbelev was born on April
15, 1922 in selo (small village) Bazlovo, Pskov Region, Russia, in the family of a physician.
His study at the Mechanics and Mathematics Faculty of M. V. Lomonosov Moscow State
University was interrupted because of his military service in the Soviet Army (World War
IT). In 1945 he entered Moscow State Aviation Institute, which he graduated in 1949 with
engineer’s qualification and started work at the Design Bureau directed by academician
A. A. Mikulin. In 1951-1954 he was a post-graduate student at the Chair of Higher
Mathematics of Moscow Machine and Instruments Institute where his supervisor was
Professor Bentsion I. Segal. In 1954 Azbelev defended his Candidate’s Thesis “On the
boundaries of feasibility of Chaplygin’s Theorem on differential inequalities” at Moscow
State University. The same year Azbelev left Moscow for Izhevsk to work as the head of
the Chair of Higher Mathematics at the Izhevsk Mechanical Institute (IMI). In Izhevsk
N.V.Azbelev wrote his Doctor’s Thesis “On the Chaplygin problem”, which he defended
in 1962 at the Kazan State University. In 1963 he was granted the title of professor. In the
period 1966—75 Azbelev was the head of the Chair of Mathematics of the Tambov Institute
for Chemical Engineering. In 1975 he moved to the Perm Polytechnic Institute (PPI)
where he founded the Chair of Mathematical Analysis. Azbelev’s scientific expertise and
leadership contributed immensely to the development of his chair to the extent that it
has become one of the well known mathematical centers and the kernel of the Perm
Seminar on Functional Differential Equations. Since 1994 N. Azbelev has been the head
of the Research Center for Functional Differential Equations at the Perm State Technical
University (former PPI).

Nikolai Azbelev’s research works cover differential and functional differential equa-
tions and inequalities, numerical methods, stability theory, boundary value problems
and calculus of variations. He is one of the founders of the Russian scientific school on
differential and integral inequalities. In his first papers N. Azbelev gave a solution to
the Chaplygin problem on the boundaries of feasibility of the differential inequality theo-
rem. These works essentially expanded the area of applications of differential inequalities
covering, in particular, some topics in the stability theory, numerical methods, various
estimates of solutions.

An invariable feature of Azbelev’s activity is his ability to unite around himself col-
leagues and students talented in mathematics. So one of the first things N. Azbelev did on
arriving at IMI was to found the Izhevsk Mathematical Seminar. This became the central
meeting point for mathematicians and engineers in the Izhevsk area. Azbelev’s warmth
and sensitiveness were tremendously important to the creation of the mathematical com-
munity around IMI. The works of the participants of this seminar concerning the theory
of integral, differential and difference inequalities allowed to answer a number of questions
on existence, uniqueness and asymptotic behavior of solutions to differential equations.
Most of those results are based on Azbelev’s “fork principle” which is very useful to find
invariant sets of operators. Other works of the Izhevsk Seminar are devoted to effective
conditions and criteria of the unique solvability for boundary value problems for ordinary
differential equations and investigation of properties of the Green function to those prob-
lems. Since 1961 the major attention of N. Azbelev and his seminar has been focused on
the problems of the general theory of equations with discontinuous operators and, some
later, on differential equations with deviating arguments. These equations and their wide
generalization, the so called functional differential equations (FDE’s), became the central
subject of investigations for N. Azbelev and the participants of the Tambov Seminar (in



the period 1966-1975) and the Perm Seminar (since 1975). There was suggested and
systematically worked out a new approach different from the traditional one. This new
approach offered a direct way to use the theory of linear equations in Banach spaces. It
can be said that the contemporary theory of FDE’s, treated thoroughly in the mono-
graphs “Introduction to the theory of functional differential equations” (translated into
English and published in the United States) and “Methods of the contemporary theory
of linear functional differential equations”, exists thanks to new concepts and approaches
worked by Azbelev jointly with L. F. Rakhmatullina. Nowadays this theory covers many
classes of equations containing ordinary derivatives of a sought-for function. Let us point
out some contributions of Azbelev to the theory of FDE’s: the results on the reducibility
of the equation (the property of the equation to allow a kind of regularization); the re-
sults on boundary value problems concerning the solvability, representation of solutions,
estimates and properties of solutions; the results on the stability of solutions, in partic-
ular, the famous W-method and its wide development. Of special importance are the
contributions of Professor Azbelev to the creation and the development of the theory of
abstract functional differential equations (AFDE’s). Such a class of equations in Banach
spaces is an essential further generalization of equations with ordinary derivatives. n-th
order FDE’s, systems with impulses, equations with quasi-derivatives, and some classes
of singular equations may be considered in the context of the Theory of AFDE. Note
also that this theory has become a very useful tool for solving some variational problems,
especially in the cases where the problem of minimization of a functional is unsolvable
within the framework of the classical calculus of variations, as well as for the study of
boundary value problems with an arbitrary finite number of boundary conditions in the
form of equalities and inequalities.

Azbelev’s influence is not limited to the original and fundamental contributions he has
made to the theory of integral and functional differential equations. He has had significant
influence on the education of young mathematicians, as indicated by his supervising over
60 Candidates as well as 10 Doctors of Sciences. Azbelev’s joy in doing mathematics
both individually and with other people had a profound positive impact on the lives of
many of his friends and pupils. To the post-graduate students and colleagues who work
with him, he gives much more than intellectual stimulus. Until now, he is tireless in his
support for young scientists of any promise. Also, it should be pointed out that early
mathematical schools for children talented in Mathematics were founded in the 60’s at
Izhevsk, Russia, thanks to the efforts and the enthusiasm of Professor Azbelev.

Apart from his research and teaching work, Nikolai Azbelev is also concerned with
publishing matters. During more than 10 years he was the editor-in-chief of the “Bound-
ary Value Problems” and the “Functional Differential Equations” (Perm), more than 25
years he was a member of editorial board of “Differentsial’nye Uravneniya”. Nowadays he
is a member of editorial boards of “Memoirs on Differential Equations and Mathematical
Physics” (Georgia), “Functional Differential Equations” (Israel) and some others.

Professor Azbelev has received many honors and awards over the course of his career.
He is the holder of the Badge of Honor, he has been recognized as a Meritorius Science
Worker of the Russian Federation, and he is an Honorary member of the Academy of
Nonlinear Sciences. In recognition and appreciation of outstanding contributions to the
world of science and education, Nikolai Viktorovich was awarded the Grant of the Rus-
sian Federation President for Leading Scientists and selected by the International Soros
Science Education Program as a George Soros Emeritus Professor.

On his 80th birthday Nikolai Viktorovich Azbelev is, as always, full of intentions,
ideas and energy. We wish him good health, long years of further successful activity and
new talented pupils.
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Li1sT OF MAIN PUBLICATIONS OF N. AZBELEV

. A process of successive approximations for finding characteristic values and

characteristic vectors (with R. E. Vinograd). (Russian) Dokl. Akad. Nauk
SSSR 83(1952), No. 3, 173-174.

On an approximate solution of ordinary differential equations of the nth order
based upon S. A. Chaplygin’s method. (Russian) Dokl. Akad. Nauk SSSR
83(1952), No. 4, 517-519.

On the limits of applicability of S. A. Chaplygin’s theorem. (Russian) Dokl
Akad. Nauk SSSR89(1953), No. 4, 589-591.

On a sufficient condition for applicability of Chaplygin’s method to equations
of higher orders. (Russian) Dokl. Akad. Nauk SSSR 99(1954), No. 4, 493-494.
On extension of Chaplygin’s method beyond the limit of applicability of the the-
orem on differential inequalities. (Russian) Dokl. Akad. Nauk SSSR 102(1955),
No. 3, 429-430.

On limits of applicability of the theorem of Chaplygin on differential inequali-
ties. (Russian) Mat. Sb. 39(1956), No. 2, 161-178.

Theorem about the estimation of error of an approximate solution of a dif-
ferential equation (with L. V. Tonkov). (Russian) Dokl. Akad. Nauk SSSR
111(1956), No. 3, 515-516.

A remark on iteration methods for the solution of differential equations (with
Z. B. Tsalyuk). Izv. Vyssh. Uchebn. Zaved. Mat. 1957, No. 1, 21-23.
Non-oscillatory solutions of non-linear second-order equations (with Z. B. Tsa-
lyuk and E. S. Chichkin). (Russian) Jzv. Vyssh. Uchebn. Zaved. Mat. 1958,
No. 2, 3-4.

On the Chaplygin problem (with Z. B. Tsalyuk). (Russian) Ukrain. Mat. Zh.
10(1958), No. 1, 3-12.

On an approximate method for constructing the Cauchy function (with I. M.
Smolin and Z. B. Tsalyuk). (Russian) Dokl. Akad. Nauk SSSR 135(1960), No.
3, 511-514.

On the question of the zeros distribution for solution of the third order linear
differential equation (with Z. B. Tsalyuk). (Russian) Mat. Sb. 51(1960) No.
4, 475-486.

On integral inequalities. (Russian) Mat. Sb. 56(1962), No. 3, 325-342.
Theorems on differential inequalities for boundary value problems (with A. Ya.
Khokhryakov and Z. B. Tsalyuk). (Russian) Mat. Sb. 59(1962), No. 1, 125-
144.

On integral and differential inequalities (with Z. B. Tsalyuk). (Russian) Proc.
Fourth All-Union Math. Congr. (Leningrad, 1961) (Russian), II, 384-391,
Nauka, Leningrad, 1964.

On the problem on differential inequality (with Z. B. Tsalyuk). (Russian)
Differentsial’nye Uravneniya 1(1965), No. 4, 431-438.

On the question of the definition of the notion of solution to the integral equa-
tion with discontinuous operator (with Li Mun Su and R. K. Ragimkhanov).
(Russian) Dokl. Akad. Nauk SSSR 171(1967), No. 2, 247-250.

Integral equations with a discontinuous operator (with R. K. Ragimkhanov
and L. N. Fadeeva). (Russian) Differentsial’nye Uravnrniya 5(1969), No. 5,
862-873.

Integral equations with deviating argument (with M. P. Berdnikova and L. F.
Rakhmatullina). (Russian) Dokl. Akaed. Nauk SSSR 192(1970), No. 3, 479-
482.

Existence, uniqueness, and convergence of successive approximations for non-
linear integral equations with deviating argument (with L. F. Rakhmatullina
and A. I. Chigirev). (Russian) Differentsial’nye Uravneniya 6(1970), No. 2,
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223-229.

On linear equations with deviating argument (with L. F. Rakhmatullina). (Rus-
sian) Differentsial’nye Uravneniya 6(1970), No. 4, 616-628.

The zeros of the solutions of a second order linear differential equation with
retarded argument. (Russian) Differentsial’nye Uravneniya 7(1971), No. 7,
1147-1157.

The Cauchy problem for differential equations with retarded argument (with
L. F. Rakhmatullina). (Russian) Differentsial’nye Uravneniya 8(1972), No. 9,
1542-1552.

On the question of differential inequalities for equations with retarded argu-
ment (with S. M. Labovskii and Ju. I. Zubko). (Russian)Differentsial’nye
Uravneniya 9(1973), No. 11, 1931-1936.

On linear boundary value problems for functional differential equations. (Rus-
sian) Differentsial’nye Uravneniya 10(1974), No. 4, 579-584.

On the question of the stability of the solutions of differential equations with re-
tarded argument (with T. S. Sulavko). (Russian) Differentsial’nye Uravneniya
10(1974), No. 12, 2091-2100.

A certain class of functional-differential equations (with G. G. Islamov). (Rus-
sian) Differentsial’nye Uravneniya 12(1976), No. 3, 417-427.

A linear functional-differential equation of evolution type (with L. M. Be-
rezanskii and L. F. Rakhmatullina). (Russian) Differentsial’nye Uravneniya
13(1977), No. 11, 1915-1925.

Boundary value problems for nonlinear functional differential equations. (Rus-
sian) Differential equations with deviating argument (Proc. Fourth All-Union
Conf., Kiev, 1975) (Russian), 5-11, Naukova Dumka, Kiev, 1977.

Linear functional differential equations (with L. F. Rakhmatullina). (Russian)
Differential equations with deviating argument (Proc. Fourth All-Union Conf.,
Kiev, 1975) (Russian), 11-19, Naukova Dumka, Kiev, 1977.

Functional differential equations (with L. F. Rakhmatullina). (Russian) Differ-
entsial’nye Uravneniya 14(1978), No. 5, 771-797.

A priori estimates of the solutions of the Cauchy problem and the solvability
of boundary value problems for equations with retarded argument (with V. P.
Maksimov). (Russian) Differentsial’nye Uravneniya 15(1979), No. 10, 1731-
1747.

Approximate constructing the general solution of the linear functional differen-
tial equation (with L. F. Rakhmatullina). (Russian) Boundary Value Problems
(Russian), 68-T1, Perm Polytech. Inst., Perm, 1980.

Functional differential equations (with V. P. Maksimov and L. F. Rakhmatul-
lina). (Russian) Uspekhi Mat. Nauk 36(1981), No. 4, 205.

Equations with delayed argument (with V. P. Maksimov). (Russian) Differ-
entsial’nye Uravneniya 18(1982), No. 12, 2027-2050.

Criterion of the solvability of the perturbations accumulation problem. (Rus-
sian) Boundary Value Problems (Russian), 3-6, Perm Polytech. Inst., Perm,
1982.

On the reducibility of functional differential equations (with V. P. Maksimov
and L. F. Rakhmatullina). (Russian) Uspekhi Mat. Nauk 38(1983), No. 5,
128-129.

Functional differential equations (with V. P. Maksimov and L. F. Rakhmat-
ullina). (Russian) IX International Conference on Nonlinear Oscillations 4,
13-16, Naukova Dumka, Kiev, 1984.

On the question of the regularization of equations (with V. P. Maksimov and
S. P. Khudyakov). (Russian) Boundary Value Problems (Russian), 3-8, Perm
Polytech. Inst., Perm, 1984.

On the question of the stability of solutions to delay equations. (Russian)
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Differentsial’nye Uravneniya 21(1985), No. 5, 911.

Some tendencies towards generalizations of a differential equation. (Russian)
Differentsial’nye Uravneniya 21(1985), No. 8, 1291-1304.

The Perm Seminar and development of the theory of functional differential
equations. (Russian) Functional Differential Equations (Russian), 3-12, Perm
Polytech. Inst.,Perm, 1985.

Vallee-Poussin differential inequalities (with A. I. Domoshnitskif). (Russian)
Differentsial’nye Uravneniya 22(1986), No. 12, 1041-1045.

Two conjecture in the theory of functional differential equations. (Russian)
Uspekhi Mat. Nauk 41(1986), No. 4, 210-211.

A theorem of the stability of linear equations with aftereffect (with L. M.
Berezanskil and P. M. Simonov). (Russian) Boundary Value Problems (Rus-
stan), 3-6, Perm Polytech. Inst., Perm, 1986.

To the question of functional differential inequalities and monotonous opera-
tors (with L. F. Rakhmatullina). (Russian) Functional Differential Equations
(Russian), 3-9, Perm Polytech. Inst., Perm, 1986.

Stability of linear systems with aftereffect (with L. M. Berezanskil, P. M. Si-
monov, and A. V. Chistyakov). I-IV. (Russian) Differentsial’nye Uravneniya
23(1987), No. 5, 745-754; 27(1991), No. 4, 555-562; 27(1991), No. 10, 1659—
1668; 29(1993), No. 2, 196-204.

The abstract functional differential equation (with L. F. Rakhmatullina). (Rus-
sian) Functional Differential Equations (Russian) , 3-11, Perm Polytech. Inst.,
Perm, 1987.

A criterion for preserving the sign of the Green’s function. (Russian) Boundary
Value Problems (Russian), 3-5, Perm Polytech. Inst., Perm, 1987.

Structural properties of operators and functional differential equations (with
G. G. Islamov). (Russian) Functional Differential Equations (Russian), 3-10,
Perm Polytech. Inst., Perm, 1988.

Stability of solutions to equations with aftereffect (with L. M. Berezanskii).
(Russian) Functional Differential Equations (Russian), 3-15, Perm Polytech.
Inst., Perm, 1989.

The Perm Seminar and functional differential equations. (Russian) Functional
Differential Equations (Russian), 3-17, Perm Polytech. Inst., Perm, 1990.
On the question of the sign of the Green function (with A. I. Domoshnitski¥).
(Russian) Boundary Value Problems (Russian), 3-7, Perm Polytech. Inst.,
Perm, 1990.

On the question of linear differential inequalities (with A. I. Domoshnitskif). I-
II. (Russian) Differentsial’nye Uravneniya 27(1991), No. 3, 376-384; 27(1991),
No. 6, 923-931.

Impact of certain traditions onto development of the theory of differential equa-
tions. (Russian) Functional Differential Equations (Russtan), 3-10, Perm Poly-
tech. Inst., Perm, 1991.

Introduction to the theory of functional differential equations (with V. P. Mak-
simov and L. F. Rakhmatullina). (Russian) Nauka, Moscow, 1991.

Problems and perspectives of the Perm Seminar of functional differential equa-
tions. (Russian) Functional Differential Equations (Russtan), 3-14, Perm Poly-
tech. Inst., Research Enterprise “Prognoz”, Perm, 1992.

The current status and trends to development of the theory of functional dif-
ferential equations. (Russian) Izv. Vyssh. Uchebn. Zaved. Mat. 1994, No. 6,
8-19.

On the stability of the trivial solution for nonlinear equations with aftereffect
(with V. V. Malygina). (Russian) Izv. Vyssh. Uchebn. Zaved. Mat. 1994,
No. 6, 20-27.

The ideas and methods of the Perm Seminar on boundary value problems.
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Boundary Value Problems for Functional Differential Fquations, Ed. by J.
Henderson, 13-22, World Scientific, Singapore, 1995.

On extension of the Vallee-Poussin theorem to equations with aftereffect (with
L. F. Rakhmatullina). Boundary Value Problems for Functional Differential
Equations, Ed. by J.Henderson, 32-36, World Scientific, Singapore, 1995.
The Vallee—Poussin theorem on differential inequality for equations with af-
tereffect (with L. F. Rakhmatullina). (Russian) Trudy Mat. Inst. Steklov.
211(1995), 32-39.

On the stability of functional-differential equations with respect to the first
approximation (with M. B. Ermolaev and P. M. Simonov). (Russian) Tzv.
Vyssh. Uchebn. Zaved. Mat. 1995, No. 10, 3-9; translation in Russian
Math. (I=. VUZ) 39(1995), No. 10, 1-7 (1996).

Recent trends in the theory of nonlinear functional differential equations. Proc.
of the First Congress of Nonlin. Analysis, Ed. by V. Lakshmikantham, 1807-
1814, Walter de Gruyter, Berlin—-New York, 1996.

Introduction to the theory of linear functional differential equations (with V.
P. Maksimov and L. F. Rakhmatullina). World Federation, Atlanta, 1996.

To the question of the property of being reducible for singular equations. (Rus-
sian) Vestnik Perm State Techn. Univ., Math. and Appl. Math. 1996, No. 1,
3-11.

Theory of linear abstract functional differential equations and applications
(with L. F. Rakhmatullina). Mem. Differential Equations Math. Phys. 8
(1996), 1-102.

On an estimate of the spectral radius of the linear operator in the space of con-
tinuous functions (with L. F. Rakhmatullina). (Russian) lzv. Vyssh. Uchebn.
Zaved. Mat. 1996, No. 11, 23-28; translation in Russian Math. (Iz. VUZ)
40(1996), No. 11, 21-26.

The contemporaneous state of the theory of functional differential equations.
Mathematica. Statistica. Informatica / Universidade Eduardo Mondlane. Ma-
puto (1996), No. 4, 1-11.

Stability and asymptotic behavior of solutions of equations with delay. Math-
ematica. Statistica. Informatica / Universidade Eduardo Mondlane. Maputo
(1996), No. 4, 15-31.

Some examples of regularization of singular equations (with A. I. Shindiapin).
Mathematica. Statistica. Informatica / Universidade Eduardo Mondlane. Ma-
puto (1996), No. 4, 32-37.

On the question of formalization of mathematical models. (Russian) Vestnik
Perm State Techn. Univ., Functional Differential Equations 1997, No. 4,
7-14.

Conditions of monotonicity for the Green operators of singular boundary value
problems (with M. J. Alves and E. I. Bravyl). (Russian) Vestnik Perm State
Techn. Univ., Functional Differential Equations 1997, No. 4, 15-22.

Singular problems in the theory of functional differential equations: problems
and perspectives (with E. I. Bravyl, S. A. Gusarenko, and P. M. Simonov).
(Russian) Vestnik Perm State Techn. Univ., Functional Differential Equations
1997, No. 4, 22-35.

Stability of equations with delayed argument (with P. M. Simonov). (Russian)
Izy. Vyssh. Uchebn. Zaved. Mat. 1997, No. 6, 1-14; translation in Russian
Math. (Iz. Vuz.) 41(1999), No. 2, 3-16.

Stability of solutions of the equations with aftereffect (with L. F. Rakhmatul-
lina). Functional Differential Equations 5(1998), No. 1-2, 39-55.

On singular boundary value problems for the linear functional differential equa-
tion of the second order (with M. J. Alves and E. L. Bravyl). (Russian) Izv.
Vyssh. Uchebn. Zaved. Mat. 1999, No. 9, 3-11; translation in Russian Math.
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(Iz. Vuz.) 43(1999), No. 2, 1-9.

Impact of certain traditions on development of the theory of differential equa-
tions. Comput. Math. Appl. 37(1999), No. 4/5, 1-8.

Stability and asymptotic behavior of solutions of equations with aftereffect.
Volterra equations and applications (Arlington, TX, 1996), 27-38, Stability
Control Theory Methods Appl., 10, Gordon and Breach, Amsterdam, 2000.
Stability of equations with delayed argument (with P. M. Simonov). II. (Rus-
sian) Tzv. Vyssh. Uchebn. Zaved. Mat. 2000, No. 4, 3-13; translation in
Russian Math. (Iz. VUZ) 44(2000), No. 4, 1-11.

Methods of the contemporary theory of linear functional differential equations
(with V. P. Maksimov and L. F. Rakhmatullina). (Russian) Regular and
Chaotic Dynamics, Moscow-Izhevsk, 2000.

To the 25th anniversary of the Perm Seminar on functional differential equa-
tions. (Russian) Differentsial’nye Uravneniya 37(2001), No. 8, 1-4.

On the question of effective sufficient conditions for solvability of variational
problems (with E. I. Bravyi and S. A. Gusarenko). (Russian) Dokl. Russian
Akad. Nauk 381(2001), No. 2, 1-4.

Stability of equations with ordinary derivatives (with P. M. Simonov). (Rus-
sian) Perm State Univ., Perm, 2001.



