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The 125th anniversary of V.I. Smirnov’s birthday

The 125th anniversary of Vladimir Ivanovich Smirnov’s
birthday occurs on 10 June 2012. He is known not only as a
prominent researcher in the fields of mathematics and mechanics,
but also as a reformer of the mathematical instruction at the
Leningrad (now St. Petersburg) University. His interest in
mathematics dates back to the years of his education at the
St. Petersburg Gymnasium no. 2, where his schoolmates were
A.A. Friedmann and J.D. Tamarkin. At the St. Petersburg
University, they formed the nucleus of a group of brilliant dis-
ciples of V.A. Steklov. Many years later, Smirnov accomplished

the creation of the famous Leningrad school of Mathematical Physics that had been initiated by Steklov. A
significant role in the formation of this school belongs to the 5-volume “A Course of Higher Mathematics”, for
which Smirnov was awarded the Stalin prize for 1948 (later renamed as the State prize).

During his long career at the Leningrad University, Smirnov headed many departments. Some of them he
organized himself, in particular, the renowned Departments of Mathematical Physics within the Faculties of
Physics and of Mathematics and Mechanics. He headed both of them until the death in 1974, when L.D. Faddeev
(famous for many discoveries in theoretical physics that include Faddeev equations of the quantum three-body
problem, Faddeev–Popov ghosts etc.) and N.N. Uraltseva (well-known for her fundamental results concerning
nonlinear partial differential equations) became his successors at the Physics and Mathematics and Mechanics
faculties, respectively.

Smirnov’s works are classics in various fields of mathematics. Best known are his contributions to complex
analysis and the mathematical theory of diffraction. His method of functionally invariant solutions (it was
developed in collaboration with S.L. Sobolev), that allowed to obtain explicit solutions for a number of important
problems for the wave equation in domains with plane boundaries, is still developing further at present.



Contents

Eron L. Aero, Anatolii N. Bulygin, Yurii V. Pavlov

Exact solutions of nonlinear Klein–Fock–Gordon equation l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l 7

Irina L. Alexandrova, Nikolai B. Pleshchinskii

Scanning periodic grating: diffraction problem and transmission problem l l l l l l l l l l l l l l l l l l l l l l l 13

Mikhail V. Altaisky, Natalia E. Kaputkina

On wavelet transform in Minkowski space l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l 17

A.V. Anufrieva, D.N. Tumakov, V.L. Kipot

Elastic wave propagation through a layer with graded-index distribution of density l l l l l l l l l l l l l l 21

V.M. Babich, B.A. Samokish, N.V. Mokeeva

Diffraction of a plane wave by a transparent wedge. Numerical approach l l l l l l l l l l l l l l l l l l l l l l l 27

Baranov D.G., Vinogradov A.P., Simovski C.R.

Perfect absorption by semi-infinite indefinite medium l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l 32

Yuriy N. Belyayev

Calculations of transfer matrix by means of symmetric polynomials l l l l l l l l l l l l l l l l l l l l l l l l l l l l 36

V.V. Borzov, E.V. Damaskinsky

The differential equations for generalized parametric Chebyshev polynomials l l l l l l l l l l l l l l l l l l l 42

Vitalii N. Chukov

The new laws of the Rayleigh wave scattering on a near-surface inhomogeneity l l l l l l l l l l l l l l l l l 47

Dmitrieva L.A., Chepilko S.S.

Reduction of the Ito functional integral associated with two-dimensional non-constant diffusion
process with drift to the Wiener type path integral l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l 54

Sergey Dobrokhotov, Michel Rouleux

The semi classical Maupertuis–Jacobi correspondence: stable and unstable spectra l l l l l l l l l l l l l l 59

Victor G. Farafonov, Maria V. Sokolovskaya, Vladimir B. Il’in

Solution of the electrostatic problem for a non-confocal core-mantle spheroid l l l l l l l l l l l l l l l l l l l 65

George V. Filippenko

The forced oscillations of the cylindrical shell partially submerged into a layer of liquid l l l l l l l l l l 70

Yuriy V. Gandel’, Vladimir D. Dushkin

The method of parametric representations of integral and pseudo-differential operators in diffrac-
tion problems on electrodynamic structures l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l 76

Larisa A. Glushchenko, Fedor A. Zapryagaev, Vladimir S. Makin, Vadim Ya. Krokhalev

Human body surface oscillations remote measurements by means of laser Doppler interferometer l 82

Evgeny V. Glushkov, Natalia V. Glushkova, Mikhail V. Golub, Jochen Moll, Claus-Peter
Fritzen

Elastic wave energy trapping in a plate with a crack: theory and experiment l l l l l l l l l l l l l l l l l l l 86

Mikhail V. Golub, Chuanzeng Zhang

Transmission and resonances in layered phononic crystals with damages l l l l l l l l l l l l l l l l l l l l l l l l 92

Leonid I. Goray

Energy-absorption calculus for multi-boundary conical-diffraction gratings l l l l l l l l l l l l l l l l l l l l l l 98



DAYS on DIFFRACTION 2012 5

Evgeny A. Gorodnitskiy, Maria V. Perel, Yu Geng, Ru-Shan Wu

Poincaré wavelet techniques in depth migration l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l 104

V.A. Gusev

Theory of selfrefraction effect of intensive focused acoustical beams l l l l l l l l l l l l l l l l l l l l l l l l l l l 111

Sönke Hansen

The surface impedance tensor and Rayleigh waves l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l 115

Andrey V. Ivanov, Alexander N. Shalygin, Petr E. Vorobev, Sergey S. Vergeles, Andrey
K. Sarychev

Plasmon excitation in array of adjoining metal nanorods: field enhancement and optical sensing l 119

Aleksei P. Kiselev, Alexandr B. Plachenov, Pedro Chamorro-Posada

Further generalizations of the Bateman solution. Novel wave beams and wave packets l l l l l l l l l l 124

Yaroslav Y. Konovalov

Iterative algorithms for computation convolutions of atomic functions including new family
cha,n(x) l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l 129

Rafa l Kotyński
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