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ABSTRACTS

N.F. Abuzyarova

Some properties of principal submodules in the module of entire functions
of exponential type and polynomial growth on the real axis

Abstract. In the work we consider a topological module of entire functions 𝒫(𝑎; 𝑏),
which is the isomorphic image of Fourier-Laplace transform of Schwarz space formed
by distributions with compact supports in a finite or infinite segment (𝑎; 𝑏) ⊂ R. We
study the conditions ensuring that the principal submodule of module 𝒫(𝑎; 𝑏) can be
uniquely recovered by zeroes of a generating function.
Keywords: entire functions, subharmonic functions, Fourier-Laplace transform,
principal submodules, local description of submodules, invariant subspaces, spectral
synthesis.

E.O. Azizyan, Kh.A. Khachatryan

One-parametric family of positive solutions for a class of nonlinear
discrete Hammerstein-Volterra equations

Abstract. In the present work we study a class of of nonlinear discrete Hammerstein-
Volterra equations in a post-critical case. We prove the existence of a one-parametric
family of positive solutions in space 𝑙1. We describe the set of parameters and establish
the monotonic dependence of each solution both in a parameter and a corresponding
index.

Keywords: post-criticity condition, iterations, monotonocity, one-parametric family
of solutions.

S.N. Askhabov

Periodic solutions of convolution type equations
with monotone nonlinearity

Abstract. By the method of monotone operators we establish global existence and
uniqueness theorems, as well as estimats and methods of finding the solutions for
various classes of nonlinear integral equations of convolution type in the real space
of 2𝜋-periodic functions 𝐿𝑝(−𝜋, 𝜋).

Keywords: nonlinear convolution type equations, monotone operator, potential
operator.
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V.F. Vil’danova

On decay of solution to linear parabolic equation with double degeneracy

Abstract. For a linear parabolic second order equation with a double degeneracy
𝜇(𝑥)𝑢𝑡 = (𝜌(𝑥)𝑎𝑖𝑗(𝑡, 𝑥)𝑢𝑥𝑖

)𝑥𝑗
in an unbounded domain we obtain the upper bound for

the decay rate of the solution to the Dirichlet initial boundary value problem. For a
wide class of revolution domains we prove a lower bound. We adduce the examples
showing the upper and lower bounds are in some sense sharp.

We prove the unique solvability of the problem in an unbounded domain by
Galerkin’s approximations method.

Keywords: parabolic equation with a double degeneracy, decay rate of a solution,
upper bound, existence of a solution.

S.A. Iskhokov, M.G. Gadoev, I.Ya. Yakushev

Garding inequality for higher order elliptic operators with a non-power
degeneration and its applications

Abstract. For higher order elliptic operators in an arbitrary (bounded or unbouned)
domain in 𝑛-dimensional Euclidean space R𝑛 with a non-power degeneration we
prove a weighted analogue of Carding inequality. By means of this inequality we
study the unique solvability of variational Dirichlet problem, whose solution is
sought in the closure of the class of infinitely differentiable compactly supported
functions. The degeneration of the coefficients in various variables is characterized
via different functions. The lower coefficients of the operators are assumed to
belong to some weighted 𝐿𝑝-spaces. For one class of elliptic operators with a power
degeneration in a half-space we study the solvability of variational Dirichlet problem
with inhomogeneous boundary conditions.

Keywords: elliptic operator, non-power degeneration, Garding inequality, variational
Dirichlet problem.

A.A. Klyachin, I.V.Truhlyaeva

On the convergence of almost polynomial solutions of the minimal surface

Abstract. In this paper we consider the polynomial approximation of the Dirichlet
problem for minimal surface equation. It is shown that under certain conditions on the
geometric structure of the domain the absolute values of the gradients of the solutions
are bounded as the degree of these polynomials increases. The obtained properties
imply the uniform convergence of approximate solutions to the exact solution of the
minimal surface equation.

Keywords:minimal surface equation, uniform convergence, approximate solution.
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A.R. Manapova, F.V. Lubyshev
On Frechèt differentiability of cost functional in optimal control

of coefficients of elliptic equations

Abstract. In the work we consider non-linear optimal control problems for semi-
linear elliptic equations with discontinuous data and solutions (states), with controls
in the boundary conditions of conjugation of heterogeneous media and in the right
hand side of the state equation. We prove the differentiability and Lipshitz continuity
for the grid analogue of the cost functional for extremum problems.
Keywords: optimal control problem, semi-linear elliptic equations, cost functional,
differentiability, Lipschitz continuity.

D.A. Tursunov, U.Z. Erkebaev
Asymptotic expansions of solutions to Dirichlet problem for elliptic

equation with singularities

Abstract. The paper proposes an analogue of Vishik-Lyusternik-Vasileva-
Imanalieva boundary functions method for constructing a uniform asymptotic
expansion of solutions to bi-singular perturbed problems. By means of this method
we construct the uniform asymptotic expansion for the solution to the Dirichlet
problem for bi-singular perturbed second order elliptic equation with two independent
variables in a circle. By the maximum principle we justify formal asymptotic
expansion of the solution, that is, an estimate for the error term is established.
Keywords: asymptotic expansion, Dirichlet problem, Airy function, modified Bessel
functions, boundary functions.

V.B. Sherstyukov
Minimal value for the type of an entire function of order 𝜌 ∈ (0, 1),

whose zeros lie in an angle and have a prescribed density

Abstract. In the work we find the minimal value that can be taken by the type of an
entire function of order 𝜌 ∈ (0, 1) with zeros of prescribed upper and lower densities
and located in an angle of a fixed opening less than 𝜋. The main theorem generalizes
the previous result by the author (zeros lie on one ray) and by A.Yu. Popov (only
the upper density of zeros was taken into consideration). We distinguish and study
in detail the case when the an entire function has a measurable sequence of zeroes.
We provide applications of the obtained results to the uniqueness theorems for entire
functions and to the completeness of exponential systems in the space of analytic in a
circle functions with the standard topology of uniform convergence on compact sets.

Keywords: type of an entire function, upper and lower density of zeros, uniqueness
theorem, completeness of exponential system.


