
Arlen Michailovich Ilyin
(for the 80th anniversary)

On January 8th, 2012 Arlen Michailovich Ilyin celebrated his 80th anniversary. Arlen
Michailovich Ilyin is the academician of the RAS, the Laureate of the State Prize of the
Russian Federation and an outstanding Russian mathematician. He is the author of the
already classical results on theory of differential equations and asymptotic methods in
problems of mathematical physics.

Arlen Michailovich was born in Leningrad but during his life he changed places of living
rather often. He spent his childhood in Ulan-Ude, Batumi, Moscow, during the war he was
evacuated to Kurgan region. After that he again returned to Moscow, where he studied and
worked, then he moved to the Urals: Sverdlovsk, Ufa, Ekaterinburg, Chelyabinsk.

Starting with the 8th form, A.M. Ilyin studied in the famous 59th Moscow school, and
finished it with honours in 1949, then he entered MSU, th mechanical department.



He wrote his diploma paper devoted to strongly но degenerate elliptic equations under
supervision of O.A. Oleynik. It was she who advanced the idea to introduce a small parameter
and consider the family of nonsingular elliptic operators, depending on the small parameter
and converging to the nonsingular. A.M. Ilyin managed to obtain uniform estimates of the
solutions of the boundary-value problem and thereby prove existence and uniqueness of the
solution of the boundary-value problem. The results of A.M. Ilyin’s diploma paper were
published in the USSR DAS in 1955, and it happened so, that the greater part of the
future scientific achievements of Arlen Michailovich was connected with research of suchlike
problems with a small parameter.

Since autumn 1954 he started to teach at the correspondence (and later at the part-time)
department of the mechanical-mathematical faculty of MSU, and during the period from
January 1957 till February 1963 A.M. Ilyin worked at the chair of differential equations of
MSU, which was supervised by the academician I.G. Petrovsky, the head of the university.
During this period Arlen Michailovich (together with his course-mate and a friend R.Z.
Has’minsky) researched asymptotic solutions of linear second-order parabolic equations within
great values of time, and also (together with O.A. Oleynik) he researched behaviour of non-
linear parabolic equations. Some part of results obtained by him during that period was
included in the article on linear parabolic equations, written together with O.A. Oleynik
and A.S. Kalashnikov. This publication [6] became known and is still so today, which is
justified by its republishing in the 21rd volume of "Works of the seminar in the name of I.G.
Petrovsky".

In 1963 Arlen Michailovich moved to the Urals to Sverdlovsk (now Ekaterinburg) and
started work in the just formed in Sverdlovsk branch of Steklov Mthematical Institute
(SOMI, now Institute of mathematical and mechanics UrO of RAS). Since that time all
the activity of A.M. Ilyin was connected with the Urals. The department of equations of
mathematical physics of SOMI, headed by A.M. Ilyin, cooperated for some time with the
Institute of oceanology of AS of the USSR, making calculations. One of the most important
results of this cooperation (in particular, of the cooperation with V.M. Kamenkovich) proved
to be the generation of two new scientific trends in the theory of differential equations and
approximated methods of their solution.

The first one is generation of difference schemes for effective numerical solution of differential
equations with a small parameter with higher derivatives (such very equations, sometimes
called the singular perturbation equations, occur in mathematical models of ocean and
atmospheric currents). A small remark [20] made by Arlen Michailovich in 1969 is still
very popular in this trend.

The second one is analytical research of a special but rather wide class of boundary-value
problems with a small parameter (today these problems are called bisingular), characterised
by the fact, that during construction of asymptotics of the solution in the form of the series
by degrees of a small parameter, in the coefficients of the series there occur singularities of
different types, which do not exist in the exact solution. This second trend was also initiated
by the research of models of ocean currents. The simplest model of such a type corresponded
a boundary-value problem for an elliptic equation with a small parameter in case, when the
characteristics of the first-order limit equation reaches the boundary of the domain. It should
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be noted, that, the well-known method of boundary functions does not give a full answer
for such problems. To research the asymptotics of the solution there were applied the ideas,
suggested by L. Prandtl in the beginning of XX century, with which development there was
further connected the term "matching method".

The first papers on this topic [24 - 26], written in Sverdlovsk, had been printed by 1975,
when A.M. Ilyin worked in Ufa in the Department of physics and mathematics of Bashkir
branch of AS of the USSR. In the Department of physics and mathematics of Bashkir branch
of AS of the USSR Arlen Michailovich headed the sector of differential equations and was
completely occupied by the mentioned above topic, gradually collecting a hard-working team
consisting of graduates from the Ural and Bashkir universities. To this very period we can
refer detailed development and justification of the method of matching applied to the wide
class of bisingular problems.

One of the most important results of Arlen Michailovich during his work in Ufa is research
of the structure of the shock wave. In the Cauchy problem for the Burgers equation with a
small diffusion there was constructed the asymptotics of the solution in general case, when
in the solution of the limiting problem with the lapse of time there occurs a break. There
was obtained and justified a complete asymptotic expansion with the vanishing of the small
parameter to the zero, uniform as to independent variables. Meanwhile there was developed
a domain of the transition layer generation, in which coefficients of the asymptotics were
determined from parabolic equations. It proved to be, that the detailed research of the
solution in this area is necessary for the single valued definition fo the asymptotics in the
transition (shock) layer [31, 36, 43, 44]. Later A.M. Ilyin together with his followers studied
situations, when with the lapse of time there occurs a weak break, gradually transforming
to a strong one [63].

Not less interesting results were obtained for another class of difficult problems, connected
with hydrodynamics of subtle solids flow. The mathematical model of this phenomenon
corresponds a boundary-value problem for the elliptic equation in the domain with low
perturbation, for example, in the domain with a cut narrow plane or with a small slot. There
were also constructed complete asymptotic expansions of the solution, uniform within all the
domain [29, 30, 35].

All these results were obtained with the help of ideas of splicing of asymptotic expansions,
which were earlier applied as some recommendations by mechanics for the analysis of some
problems of hydrodynamics in dominant terms of the asymptotics, though there was no
justification for that. It should be noted, that earlier strict mathematical results with the
justification of the method of splicing with regard to the problem of relaxation oscillations
were obtained in works of E.F. Mishenko, N.H. Rozov, and a wide class of diffraction problems
was studied by this method in works of V.M. Babich. Mathematical formulation of this
approach was done in works of L.E. Fraenkel, S. Kaplun, P.A. Lagerstom.

The result of works of A.M. Ilyin and his followers on the base of these ideas was creating
a method, called a method of matching of asymptotic expansions, which was successfully
applied to the wide spectre of problems, impossible to be studied other methods. The results
of these researches were compiled by Arlen Michailovich in his monograph [46], published in
1989, which was almost immediately translated into English [47] by the American mathematical
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society.
In march 1988 he returned to Sverdlovsk and worked there as professor in the Ural

Polytechnical Institute, being at the time (since 1990) a leading research engineer of the
Institute of Mathematics and Mechanics (IMM) of URO of RAS, and later the chief of
the department of equations of mathematical physics of that university. During that period
Arlen Michailovich initialized research of a number of bisingular problems, that is problems of
theory of optimal management, containing in its description small parameters. Let us note,
that an interesting result, obtained in the process of research of one class of problems of
optimal operation speed (including management of a material point with the help of power,
limited by quantity) with the initial condition, weakly different from some "critical"one, in
case of which there occurs a qualitative change of the optimal management. It proved to
be, that in the given problem the asymptotic expansion of the time of the operation speed
cannot be constructed in the form of the series, containing only degrees of a small parameter
and a logarithm of this parameter [50, 51, 57].

Since 2002 A.M. Ilyin has been working as a professor of the chair of computer-oriented
mathematics in the Chelyabinsk State University, remaining a research supervisor of the
department of equations of the mathematical physics of IMM of URO of RAS. During recent
years Arlen Michailovich, apart from his research work, pays lots of attention to sharing his
great experience to new generations of researchers. He wrote and published in the publishing
house PhysMatLit a monograph "Asymptotic methods in analysis"and a tutorial "Equations
of mathematical physics".

Researches of A.M. Ilyin obtained the recognition of the scientific society. In March 1994
he was elected a corresponding member of the Russian Academy of Sciences, and in May
2000 he was elected a full member of the RAS. In 1995 he was awarded the prize in the name
of I.G. Petrovsky by the RAS for a series of works "Asymptotic methods in mathematical
physics"(together with O.A. Oleynik). In 2000 Arlen Michailovich was awarded a State
Prize (together with V.S. Buslayev and M.V. Karasyev) for the series of works "Asymptotic
methods of research of equations of mathematical physics".

Arlen Michailovich gives lots of tome and energy to pedagogical activity. Today he gives
lectures not only in the Chelyabinsk State University, but also in UrSU (now UrPhU,
Ekaterinburg). In 2000 - 2002 Ilyin cooperated with Buryat State University and was in
2001 - 2002 the Director of the Institute of Mathematics an Informatics of BSU. His attitude
to teaching is as serious as that to his scientific work. He passes this feature received from
his teachers of mechanical department of the MSU to his followers. Combining in himself
talents of an excellent lecturer and a teacher, he constantly attracts gifted young people. the
scientific school organised by him obtained recognition both in Russia and abroad. Among
his followers there are seven Doctors of Sciences.

We should especially point out the role of Arlen Michailovich in establishment of mathematical
school of differential equations in Ufa. Here during a short period of time (not more than
10 years) were trained highly skilled specialists in the sphere of asymptotic methods. Today
they are recognized scientists, making the bases of the actively developing scientific trend.

Arlen Michailovich works a lot in the expert councils HAC and RFFR using all his energy
to preserve and develop mathematical science in Russia. He is a member of editorial boards
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and editorial councils of such mathematical journals as "Achievements of mathematical
sciences "Journal of computer-oriented mathematics and mathematical physics "Works of
mathematics and mechanics".

Arlen Michailovich enjoys authority and recognition of his colleagues not only for his
outstanding scientific achievements. Combination of exactingness and adherence to his principles
with well-disposed attitude to any person be it a student or an academician, ensure him
respect and love of people surrounding him. Attention and goodwill of Arlen Michailovich
are known to all his friends, colleagues and students.

We sincerely wish Arlen Michailovich long life, good health, joy and new success.

Borisov D.I., Gadyl’shin R.R., Garifullin R.N., Kalyakin L.A.,
Kiselev O.M., Novokshenov V.Yu., Suleimanov B.I.

The list of general scientific papers of A.M. Ilyin.
1. On the Dirichlet problem for the equation of elliptic type, degenerating on some set of

internal points of the domain // Reports of USSR AS. 1955. V. 102. № 1, P. 9–12.
2. On behaviour of solutions of Cauchy problem for some quasilinear equations in case

of unlimited time increase (together with Oleynik O.A.) // Reports of USSR AS. 1958. V.
120. № 1. P. 25–28.

3. Degenerating elliptic and parabolic equations //Mathem. issue 1960. V. 50. № 4. P.
443–498.

4. Asymptotic behaviour of solutions of the Cauchy problem for some quasilinear equations
in case of high values of time (together with Oleynik O.A.) // Mathem. issue. 1960. V. 51.
№ 2. P. 191–216.

5. On behaviour of solution of the Cauchy problem for a parabolic equation in case of
unlimited increase of time // Achievements of math. sciences. 1961. V. 16. № 2. P. 115–121.

6. Linear equations of the second order of the parabolic type (together with Oleynik O.A.
and Kalashnikov A.S.) // Achievements of math. sciences. 1962. V. 17. № 3. P. 3–146.

7. On ergodic property of inhomogeneous diffusion processes (together with Has’minsky
R.Z.) // Reports of USSR AS. 1962. V. 145. № 5. P. 986–988.

8. On fundamental solution of a parabolic equation // Reports of USSR AS. 1962. V.
147. № 4. P. 768–771.

9. Asymptotic behaviour of solutions of parabolic equations and an ergodic property of
inhomogeneous diffusion processes (together with Has’minsky R.Z.) // Mathem. issue. 1963.
V. 60. № 3. P. 366–392.

10. On influence of friction on the ocean currents (together with Kamenkovich V.M.) //
Reports of USSR AS. 1963. V. 150. № 6. P. 1274–1277.

11. On equation of Brownian motion (together with Has’minsky R.Z.) // Theory of
probability and its application. 1964. V. 9. № 3. P. 466–491.

12. On one class of ultraparabolic equations // Reports of USSR AS. 1964. V. 159. № 6.
P. 1214–1217.

13. On structure of boundary layer in the two-dimensional theory of ocean currents
(together with Kamenkovich V.M.) // Oceanology. 1964. V. 4. Issue. 5. P. 756–769.
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14. On additive chains of numbers // Problems of cybernetics. 1965. Issue. 13. P. 245–248.
15. On eigenfunctions of an elliptic operator in some unbounded domains // Reports of

USSR AS. 1965. V. 161. № 4. P. 757–759.
16. Stability of difference schemes of the Cauchy problem for the systems of differential

equations in partial derivatives // Reports of USSR AS. 1965. V. 164. № 3. P. 491–494.
17. On parabolic equations with continuous coefficients // Reports of USSR AS. 1966.

V. 171. № 6. P. 1264–1267.
18. On parabolic equations, which coefficients do not satisfy the Dini condition // Math.

notes. 1967. V. 1. № 1. P. 71–80.
19. On the number of arithmetic actions, necessary for the approximate solution of the

integral Fredgolm equation of the II type (together with Emelyanov K.V.) // Journal of
computer-oriented mathematics and mathematical physics. 1967. V. 7. № 4. P. 905–910.

20. The difference scheme for the differential equation with a small parameter with a
high derivative // Math. notes. 1969. V. 6. № 2. P. 237–248.

21. the first boundary-value problem for the equation of Brownian motion on the half-line
(together with Shishkin G.I.) // Math notes of Ural State University. 1969. V. 7. Notes. 2.
P. 59–75.

22. On asymptotics of the solution of one boundary-value problem // Math. notes. 1970.
V. 8. № 3. P. 273–284.

23. On behaviour of the solution of one boundary-value problem when t → ∞ // Math
issue. V. 87. № 4. P. 529–553.

24. On method of splicing of asymptotic expansions (together with Gor’kov Yu.P. and
Lelikova E.F.) // Reports of USSR AS. 1974. V. 217. № 5. P. 1033–1036.

25. Asymptotics of the solution of an elliptic equation with a small parameter under
higher derivatives in the neighbourhood of a special characteristics of a boundary equation
(together with Gor’kov Yu.P. and Lelikova E.F.) // Works of seminar in the name of I.G.
Petrovsky. M. Issue. 1. P. 75–133.

26. Method of splicing of asymptotic expansions for the equation ∆u−a(x, y)ux = f(x, y)
in a rectangle (together with Lelikova E.F.) // Math issue. 1975. V. 96. № 4. P. 568–583.

27. On method of nets of the solution of the Dirichlet problem for the Laplace equation in
case of breaking boundary conditions // Issue "Difference methods of solutions of boundary-
value problems with a small parameter and breaking boundary conditions". Sverdlovsk: USC
AS of USSR. 1976. Issue. 21. P. 44–51.

28. A boundary-value problem for one differential equation with a small parameter with
a higher derivative (together with Shaigardanov Yu.Z.) // Issue "Boundary-value problems
in mathematical physics and their applications". Ufa: BPhAS USSR. 1976. P. 3–17.

29. A boundary-value problem for an elliptic equation of the second order in the domain
with a narrow slot. 1. Two-dimensional case. // Math issue. 1976. V. 99. № 4. P. 514–537.

30. A boundary-value problem for an elliptic equation of the second order in the domain
with a narrow slot. 2. The domain with a small slot. // Math issue. 1977. V. 103. № 2. P.
265–284.

31. Asymptotics of the solution of the Cauchy problem for one quasilinear equation with
a small parameter (together with Nesterova T.N.). // Reports of USSR AS. 1978. V. 240.
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№ 1. P. 11–13.
32. On asymptotics of the solution of a boundary-value problem on a half-line for one

parabolic equation // Issue "Application of the method of matching of asymptotic expansions
to the boundary-value problems for differential equations". Works of the Institute of mathematics
and mechanics USC AS of USSR. Sverdlovsk. 1979. № 28. P. 81–92.

33. Method of matching of asymptotic expansions for one elliptic boundary-value problem
with a small parameter (together with Nasirov K.H). // Differential equations with a small
parameter. Sverdlovsk: USC. 1980. P. 8–15.

34. Asymptotics of the solution of the equation of the Poisson’s equation outside the
half-string // Method of matching of asymptotic expansions in problems with singular
perturbations. Ufa: BBAS of USSR. 1980. P. 115–134.

35. Research of asymptotics of the solution of an elliptic problem in the domain with a
small slot // Works of seminar in the name of I.G. Petrovsky. 1981. Issue. 6. P. 57–82.

36 The structure of the shock wave in presence of small viscosity // Issue "Non-linear
waves". M.: Nauka. 1981. P. 234–237.

37. Asymptotics of the solution of a boundary-value problem for the Poisson’s equation
outside the cylinder and outside a semi-cylinder // Math issue. 1982. V. 110. № 2. P. 184–202.
38. Method of a small parameter for differential equations with partial derivatives (together
with Fedoryuk M.V.) // Mathematical encyclopaedia. 1982. V.3. P. 498–506.

39. Asymptotics of solutions of some elliptic equations in unbounded domains (together
with Lelikova E.F.) // Math issue. 1982. V. 119. № 3. P. 307–324.

40. Asymptotics of the Green function for the second-order elliptic equation nearby the
boundary of the domain (together with Suleimanov B.I.) // Izvestiya of the USSR AS. Ser.
mathem. 1983. V. 47. № 6. P. 1322–1339.

41. Asymptotics of solutions of some elliptic equations of the high order in unbounded
domains (together with Lelikova E.F.) // Math issue. 1984. V. 125. № 1. P. 88–116.

42. On one sufficient condition of stability of the solution of a parabolic equation //
Math. notes. 1985. V. 37. № 6. P. 851–856.

43. The Cauchy problem for one quasilinear equation with a small parameter // Reports
of USSR AS. 1985. V. 283. № 3. P. 530–534.

44. A problem without initial conditions for the Burgers equation // Achievements of
math. sciences. 1986. V. 41. Issue. 5. P. 208–209.

45. A boundary layer // Results of science and technology. Modern problems of mathematics.
Fundamental researches. M.: VINITI.1988. V. 34. P. 175–213.

46. Matching of asymptotic expansions of solutions of boundary-value problems. M.:
Nauka. 1989. 336 p.

47. Matching of Asymptotic Expansions of Solutions of Boundary Value Problems. Translation
of Mathematical Monographs. 1992. V.102. AMS. Providence. Rhode Island. 281 p.

48. On asymptotics of stationary waves of burning in a condensed medium (together with
Hudyaev S.I.) // Chemical physics. 1989. V. 8. № 4. P. 525–532.

49. On asymptotics of solution of one problem with a small parameter // Izvestiya of the
USSR AS. Ser. math. 1989. V. 53. № 2. P. 258–275.
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50. Asymptotics of the solution of the problem on operation speed in case of perturbation
of initial conditions (together with Danilin A.R.) // Izvestiya of the AS. Technical cybernatics.
1994. № 3. P. 96–103.

51. Asymptotic behaviour of the solution of the problem on operation speed for the
linear system in case of perturbation of initial data (together with Danilin A.R.) // Reports
of USSR AS. 1996. V. 350. № 2. P. 155–157.

52. On influence of small dissipation on the solutions of a hyperbolic system, possessing
weak breaks (together with Neudachin D.I.) // Reports of USSR AS. 1996. V. 351. № 5. P.
583–585.

53. The matching method for Asymptotic solutions in chemical physics problem (together
with Kalyakin L.A., Maslennikov S.I.) // Singular Perturbation Problems in Chemical Physics.
Analytic and Computational Methods. Advances in Chemical Physics Series. V. XCVII. Р.
1–45.

54. An elliptic equation with a small parameter under higher derivatives, degenerating on
the border of the domain (together with Yalysheva T.Yu.) // Differential equations. 1997.
V. 33. № 6. P. 847–848.

55. Asymptotics of the solutions of an elliptic equation with a small parameter under
higher derivatives, degenerating on the border of the domain. A case of a special degeneration
(together with Zyryanova T.Yu.) // Differential equations. 1997. V. 34, № 8. P. 1092–1099.

56. Asymptotics of characteristic constants of the Dirichlet problem in the domain with
a narrow slot (together with Gadyl’shin R.R.) // Math issue. 1998. V. 189. № 4. P. 25–48.

57. On structure of the solution of one perturbed problem of operation speed (together
with Danilin A.R.) // Fundamental and applied mathematics. 1998. V. 3. № 4. P. 905–926.

58. On method of two scales in the problem of perturbations of a one-frequency oscillation
// Theor. Math. Phys. 1999. V.118. № 4. P. 383–389.

59. Perturbed Switching Diffusions: Rapid Switching’s and Fast Diffusions (together with
Khasminnskii R.Z.) // J. Optimiz. Theory and Appl. 1999. Vol. 102. N 3. P. 555–591.

60. The Boundery Layer // Partial Differential Equations V: Asymptotic Methods for
Partial Differential Equations. Berlin etc.: Springer. 1999. P. 173–210.

61. The Ritz method in the problem of spheroidal oscillations of a layer model of the
Earth (together with Bessonova E.N. and Reznikov E.L.) // Computer-oriented seismology.
Issue. 31. P. 77–87. M.: GEOS. 2000.

62. On the boundary of applicability of the regular theory of perturbations for a membrane
with a narrow slot (together with Gadyl’shin R.R.) // Reports of USSR AS. V. 380. 2001.
№ 2. P. 172–175.

63. From a weak break to the gradient catastrophe (together with Zaharov S.V) // Math
issue. - 2001. - V.192, № 10. P. 3–18.

64. On the influence of small dissipation on the evolution of weak discontinuities (together
with Zakharov S.V.) // Fund. Different. Equat. 2001. Vol. 8. № 3–4. P. 257–271.

65. On two special functions, connected with peculiarities of the type of mantling (together
with Suleimanov B.I.) // Reports of USSR AS. 2002. V. 387. № 2. P. 156–158.

66. Application of the method of matching of asymptotic expansions to the solution
of boundary-value problems (together with Danilin A.R. and Zaharov S.V.) // Modern
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mathematics and its applications. 2003. V. 5. P. 33–78.
67. Coefficients of the internal expansion during research of asymptotics of some singular

boundary-value problems (together with Suleimanov B.I.) // Dalnevostochny math. journal.
2003. V. 4. № 1. P. 78–85.

68. The uniform asymptotics of the integral, depending on two parameters (together with
Vandanov A.S.) // Vestnik of Chelyabinsk State Unoversity. Ser. 3: Mathematics. Mechanics.
Informatics. 2003. № 2. P. 35–38.

69. Asymptotics of the solution of the system of linear equations with two small parameters
(together with Kovryzhnyh O.O.) // Reports of USSR AS. 2004. V. 396. № 1.P. 23–24.

70. Asymptotics of the solution of the degenerating differential equation of the third
order with a small parameter under the higher derivative (together with Nesterova V.V.) //
Journal of computer-oriented mathematics and mathematical physics. 2004. V. 44. № 9. P.
1574–1584.

71. Generation of contrast structures of the step type, connected with the catastrophe of
mantling (together with Suleimanov B.I.) // Math issue. 2004. V. 195. N 12. P. 27–46.

72. Asymptotics of solutions of the systems of differential equations with a small parameter
in case of high values of time (together with Melentsov M.A.) // Works of the Institute of
Mathematics and Mechanics. 2005. V. 11. № 1. P. 97–110.

73. Asymptotics of the special solution of the Abel equation, connected with the peculiarity
of mantling (together with Suleimanov B.I.) // Math issue. 2006. V.196. № 1. P. 55–70.

74. Asymptotics of the solution of the diffeential equation with a small parameter under
the condition of meeting lines of stability of a boundary equation (together with Dolbeeva
S.F.) // Reports of USSR AS. 2006 . V. 408. № 4. P. 443–445.

75. Ilyin A.M., Dolbeeva S.F. Asymptotics of the solution of a differential equation with
a small parameter in case of two solutions of a boundary equation (together with Dolbeeva
S.F.) // Works of the Institute of Mathematics and Mechanics. 2006. V.12. № 1. P. 98–108.

76. Asymptotics of a special solution of the Abel equation, connected with the peculiarity
of mantling . II High values of the parameter t (together with Suleimanov B.I.) // Math
issue. 2007. V.198. № 9. P. 81–106.

77. Singular initial problem for the system of ordinary differential equations with a small
parameter (together with Hachay O.Yu.) // Reports of USSR AS. 2008. V. 422 № 4. P.
455–458.

78. Equations of mathematical physics. M.: FisMatLit. 2009. 192 p.
79. Asymptotic methods in the analysis (together with Danilin A.R.). M.: FisMatLit.

2009. 248 p.
80. Ilyin A.M., Ershov A.A. Asymptotics of two-dimensional integrals, singularly depending

on the small parameter (together with Ershov A.A.) // Works of the Institute of Mathematics
and Mechanics. 2009. V.15. № 3. P. 116–126.

81. On asymptotics of the solution of one equation with a small parameter (together with
Lelikova E.F.) // Algebra and analysis. 2010. V. 22. № 6. P. 109–125.

82. Asymptotics of the solution of the system of differential equations with a small
parameter and a special initial point (together with Leonychev Yu.A. and Hachay O.Yu.) //
Math issue. 2010. V. 201. № 1. P. 81–102.
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83. On the spectrum of the Neumann problem for Laplace equation in a domain with
a narrow slit (together with Gadylshin R.R.) // Asymptotic Analysis. V. 67. N 3, 4. May
2010. P. 167–189.

84. Non-linear equation of diffusion and Liesegang rings (together with Markov B.A.) //
Reports of USSR AS. 2011. V. 440. № 2. P. 1–4.

During preparing this paper there were used articles, dedicated to the 70th anniversary of
Ilyin A.M., published in the journals "Differential equations"(2002, V. 38, № 8) and "Works
of the Institute of Mathematics and Mechanics"(2003, V. 9, № 1).
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