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PREFACE

This issue of Communications in Mathematical Analysis is devoted to various aspects
of Analysis, Operator Theory and their applications in problems of Mathematical Physics.

In particular, in this volume there are studied the compactness of commutators of con-
volution type operators with piecewise quasicontinuous data on weighted Lebesgue spaces
with Muchkenhoupt weights, regularizers of Mellin pseudodifferential operators with slowly
oscillating symbols of limited smoothness, the diffraction by a half-plane with different face
impedances on an obstacle perpendicular to the boundary by using the theory of Wiener-
Hopf and Hankel type operators on Bessel potential spaces.

It is shown that the discrete series of irreducible unitary representation spaces of the
non-compact group S O(2,1) can be naturally interpreted as discrete versions of the linear
harmonic oscillator in standard non-relativistic quantum mechanics.

Several papers in this volume are devoted to the structural analysis of Toeplitz opera-
tors with various specific classes of generating symbols and of the algebras generated by
such Toeplitz operators. In particular, Toeplitz operators with quasi-radial symbols acting
on the weighted Bergman space on the unit ball, Toeplitz operators with quasi-radial quasi-
homogeneous symbols acting on the weighted pluriharmonic Bergman spaces on the unit
ball, and Toeplitz operators with angular symbols acting on the Bergman spaces on the up-
per half-plane are studied. The Fredholm symbol algebras for the C∗-algebra generated by
Toeplitz operators with piecewise quasicontinuous symbols and for the C∗-algebra gener-
ated by Toeplitz operators with piecewise continuous and slowly oscillating symbols, both
acting on the Bergman space on the unit disk, are described.

The conditions of mappability of nonlinear control systems with multi-dimensional con-
trol to linear ones by a change of state variables and control or a change of variables only
are obtained. The solution of problems of exact controllability and exact observability for
a wide class of control delayed systems of neutral type is obtained on the basis of the mo-
ment problem approach. A numerical method of finding of a control realizing the transfer of
the Timoshenko beam rotating in horizontal plane from one position of rest to another and
minimizing the used energy is given. The problem of global robust feedback syntheses of
a bounded control for a disturbed canonical system with an unknown bounded perturbation
is investigated. An algorithm for the solution of the truncated matrix Hausdorff moment
problem in the case of an odd number moments is given. Decompositions of the Blaschke-
Potapov factors of the truncated Hausdorff matrix moment problem are constructed for the
cases of odd and even numbers of moments via the Stieltjes parameters. The solvability
of an inverse spectral problem is studied for the Sturm-Liouville differential operators on
hedgehog-type graphs with generalized matching conditions.

The following problems of mathematical physics are investigated. The transmission
and reflection coefficients for the scattering of a particle on one-dimensional potential are



calculated by means of Spectral Parameter Power Series (SPPS). Dispersion decay esti-
mates for solutions of the one-dimensional discrete wave equations are obtained. Evolution
of solitons is investigated in the framework of an extended nonlinear Schrödinger equa-
tion, including a pseudo-stimulated-Raman-scattering term. By means of the variational
approximation it is studied the dynamics and stability boundaries for fundamental solitons
in a two-dimensional self-attracting Bose-Einstein condensate, trapped in the quasiperiodic
optical lattice, with the amplitude subject to periodic time modulation. The electromag-
netic field generated by a source moving through a dispersive lossy metamaterial is studied.
The Cherenkov radiation in a far zone is considered with the use of 2D stationary phase
method. It is shown that the Maxwell-Lorentz equations with Abraham’s rotating extended
electron, rewritten in the Euler angles, imply the standard Euler-Lagrange and Hamiltonian
equations. A porous 3D system, where the material porosity forms a percolating spanning
cluster and the light nanoemitters are randomly incorporated into such a cluster, is studied.
To find the optimal optical path between the radiated nanoemitters, the Fermat principle was
used. The evolution of energy of perturbations in barotropic atmosphere is also studied.

Finally, a survey of recent developments on a parabolic version of uniform rectifiability
and parabolic singular integrals is presented.

These papers were presented in the International Workshop ”Analysis, Operator The-
ory, and Mathematical Physics” which was held in Ixtapa (México) in February 24–28,
2014. This workshop was organized by the Universidad Autónoma del Estado de More-
los (Cuernavaca, México) with support of the Universidad Michoacana de San Nicolás
de Hidalgo (Morelia, México), Instituto Politécnico Nacional (México, D.F.) and CIN-
VESTAV (México, D.F.), and assistance of scientific groups from Russia (Moscow) and
Poland (Szczecin) that are joined by a scientific project of the so-called “Red de Cuerpos
Académicos” supported by the SEP-PROMEP (México).

Editors of the volume:
Prof. Gennadiy Burlak (Autonomous University of the State Morelos, Mexico)
Prof. Yuri Karlovich (Autonomous University of the State Morelos, Mexico)
Prof. Vladimir Rabinovich (National Polytechnic Institute of Mexico)

Table of Contents to Volume 17, Number 2

1. N. V. Aseeva, E. M. Gromov, B. A. Malomed, and V. V. Tyutin, Soliton Dynamics
in an Extended Nonlinear Schrödinger Equation with Inhomogeneous Dispersion and
Self-phase Modulation. Commun. Math. Anal., Vol. 17, No. 2 (2014), pp 1-13.

2. Natig M. Atakishiyev, Aynura M. Jafarova, and Elchin I. Jafarov, Meixner Polyno-
mials and Representations of the 3D Lorentz Group SO(2,1). Commun. Math. Anal.,
Vol. 17, No. 2 (2014), pp 14-23.

3. Gennadiy Burlak, Valeriy Imaykin, and Anatoli Merzon, On Hamiltonian Theory for
Rotating Charge Coupled to the Maxwell Field. Commun. Math. Anal., Vol. 17, No. 2
(2014), pp 24-33.

4. Yessica Yazmin Calderón-Segura and Gennadiy Burlak, Heuristic Approach to Study
the Optimal Path of the Light Emission in a Percolating Cluster. Commun. Math.
Anal., Vol. 17, No. 2 (2014), pp 34-44.

II



5. L. P. Castro and D. Kapanadze, Diffraction by a Half-plane with Different Face
Impedances on an Obstacle Perpendicular to the Boundary. Commun. Math. Anal.,
Vol. 17, No. 2 (2014), pp 45-65.

6. Abdon E. Choque Rivero, Decompositions of the Blaschke–Potapov Factors of the
Truncated Hausdorff Matrix Moment Problem: The Case of an Odd Number of Mo-
ments. Commun. Math. Anal., Vol. 17, No. 2 (2014), pp 66-81.

7. Abdon E. Choque Rivero, Decompositions of the Blaschke–Potapov Factors of the
Truncated HausdorffMatrix Moment Problem: The Case of an Even Number of Mo-
ments. Commun. Math. Anal., Vol. 17, No. 2 (2014), pp 82-97.

8. Abdon Choque Rivero, Yuri I. Karlovich, and Vjacheslav A. Yurko, An Inverse Prob-
lem for Differential Operators on Hedgehog-type Graphs with General Matching Con-
ditions. Commun. Math. Anal., Vol. 17, No. 2 (2014), pp 98-107.

9. Abdon E. Choque Rivero and Sergey M. Zagorodnyuk, An Algorithm for the Trun-
cated Matrix Hausdorff Moment Problem. Commun. Math. Anal., Vol. 17, No. 2
(2014), pp 108-130.

10. Isaac De la Cruz-Rodrı́guez, Yuri I. Karlovich, and Iván Loreto-Hernández, Commu-
tators of Convolution Type Operators with Piecewise Quasicontinuous Data. Commun.
Math. Anal., Vol. 17, No. 2 (2014), pp 131-150.

11. Kevin Esmeral and Egor A. Maximenko, C∗-algebra of Angular Toeplitz Operators
on Bergman Spaces over the Upper Half-plane. Commun. Math. Anal., Vol. 17, No. 2
(2014), pp 151-162.

12. Salomón Garcı́a-Paredes and Gennadiy Burlak, Dynamics of the Fundamental
Matter-wave Solitons in a Time-modulated Two-dimensional Quasiperiodic Optical
Lattice. Commun. Math. Anal., Vol. 17, No. 2 (2014), pp 163-177.

13. Alma Garcı́a and Nikolai Vasilevski, Quasi-radial Operators on the Weighted
Bergman Space over the Unit Ball. Commun. Math. Anal., Vol. 17, No. 2 (2014),
pp 178-188.

14. Alexei Yu. Karlovich, Yuri I. Karlovich, and Amarino B. Lebre, On Regularization
of Mellin PDO’s with Slowly Oscillating Symbols of Limited Smoothness. Commun.
Math. Anal., Vol. 17, No. 2 (2014), pp 189-208.

15. Elena Kopylova, On Dispersion Decay for Discrete Wave Equations. Commun. Math.
Anal., Vol. 17, No. 2 (2014), pp 209-216.

16. V. I. Korobov and T. V. Revina, Robust Feedback Synthesis Problem for Systems with
a Single Perturbation. Commun. Math. Anal., Vol. 17, No. 2 (2014), pp 217-230.

17. Erick Lee, Maribel Loaiza, and Nikolai Vasilevski, On Toeplitz Operators with Piece-
wise Continuous and Slowly Oscillating Radial Symbols. Commun. Math. Anal., Vol.
17, No. 2 (2014), pp 231-238.

18. Maribel Loaiza and Carmen Lozano, Commutative Algebras of Toeplitz Operators
on the Pluriharmonic Bergman Space. Commun. Math. Anal., Vol. 17, No. 2 (2014),
pp 239-252.

19. Erika Martı́nez-Sánchez, Gennadiy Burlak, and Vladimir Rabinovich, The Structure
of the Cherenkov Field Emission in Metamaterials. Commun. Math. Anal., Vol. 17,
No. 2 (2014), pp 253-262.

III



IV G. Burlak, Yu. Karlovich, and V. Rabinovich

20. Breitner Ocampo, Toeplitz Operators with Piecewise Quasicontinuous Symbols.
Commun. Math. Anal., Vol. 17, No. 2 (2014), pp 263-278.

21. R. Rabah, G. M. Sklyar, and P. Yu. Barkhayev, On the Exact Controllability and
Observability of Neutral Type Systems. Commun. Math. Anal., Vol. 17, No. 2 (2014),
pp 279-294.

22. V. Rabinovich and F. Urbano-Altamirano, Application of the SPPS Method to the
One-dimensional Quantum Scattering. Commun. Math. Anal., Vol. 17, No. 2 (2014),
pp 295-310.

23. Jorge Rivera-Noriega, Parabolic Singular Integrals on Ahlfors Regular Sets. Commun.
Math. Anal., Vol. 17, No. 2 (2014), pp 311-337.

24. M. I. Romero Rodrı́guez and P. Zhevandrov, A Note on Embedded Trapped Modes
for a Two-layer Fluid over a Rectangular Barrier. Commun. Math. Anal., Vol. 17, No.
2 (2014), pp 338-343.

25. Yuri N. Skiba, Evolution of Energy of Perturbations in Barotropic Atmosphere. Com-
mun. Math. Anal., Vol. 17, No. 2 (2014), pp 344-358.

26. K. V. Sklyar, S. Yu. Ignatovich, and V. O. Skoryk, Conditions of Linearizability for
Multi-control Systems of the Class C1. Commun. Math. Anal., Vol. 17, No. 2 (2014),
pp 359-365.


