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ABSTRACTS

А.М. Аbylayeva, А.О. Baiarystanov
Compactness criterion for fractional integration operator

of infinitesimal order

Abstract. We obtain necessary and sufficient conditions of compactness for the
operator

𝐾𝑓(𝑥) =

𝑥∫︁
0

ln
𝑥

𝑥− 𝑠

𝑓(𝑠)

𝑠
𝑑𝑠

from 𝐿𝑝,𝑣 in 𝐿𝑞,𝑢 at 1 < 𝑝 6 𝑞 < ∞ and 𝑣(𝑥) = 𝑥−𝛾, 𝛾 > 0, where 𝐿𝑞,𝑢 is the set of
all measurable on (0,∞) functions 𝑓 with finite norm ‖𝑢𝑓‖𝑞 .
Keywords: compactness, fractional integration operator, Riemann-Liouville operator,
singular operator, adjoint operator, Holder inequality, weighted inequalities.

A.K. Bazzaev
Finite-difference schemes for diffusion equation of fractional order with

third type boundary conditions in multidimensional domain

Abstract. We consider finite difference schemes for diffusion equation of fractional
order in a multidimensional field with third type boundary conditions. We prove the
stability and convergence of difference schemes for considered problem.
Keywords: finite-difference schemes, diffusion equation of fractional order, apriori
estimate, maximum principle, third type boundary conditions, stability and
convergence of finite-difference scheme

Yu.N. Drozhzhinov, B.I. Zavialov
Generalized functions asymptotically homogeneous with respect to

one–parametric group at origin

Abstract. In the work we obtain a complete description of generalized functions
asymptotically homogeneous at origin w.r.t. a multiplicative one–parametric group
of transformations so that the real parts of all the eigenvalues of infinitesimal matrix
are positive including the case of critical orders. The obtained results are applied
for constructing homogeneous solutions to differential equations whose symbols are
quasi-homogeneous polynomials w.r.t. this group in a non-critical case.
Keywords: generalized functions, homogeneous functions, quasi-asymptotics, partial
differential equations.
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Kh.K. Ishkin
On analytic properties of Weyl function of Sturm – Liouville operator with

a decaying complex potential

Abstract. We study the spectral properties of the operator 𝐿𝛽 associated

with the quadratic form ℒ𝛽 =
∞∫︀
0

(|𝑦′|2 − 𝛽𝑥−𝛾|𝑦|2)𝑑𝑥 with the domain

𝑄0 = {𝑦 ∈ 𝑊 1
2 (0,+∞) : 𝑦(0) = 0}, 0 < 𝛾 < 2, 𝛽 ∈ C, as well as of the perturbed

operator 𝑀𝛽 = 𝐿𝛽 + 𝑊 . Under the assumption (1 + 𝑥𝛾/2)𝑊 ∈ 𝐿1(0,+∞) we prove
the existence of finite quantum defect of the discrete spectrum that was established
earlier by L.A. Sakhnovich as 𝛽 > 0, 𝛾 = 1 and for real 𝑊 satisfying a more strict
decaying condition at infinity. The main result of the paper is the proof of necessity
(with some reservations) of the sufficient conditions for 𝑊 (𝑥) obtained earlier by
Kh.Kh. Murtazin under which the Weyl function of the operator 𝑀𝛽 possesses an
analytic continuation on some angle from non-physical sheet.

Keywords: spectral instability, localization of spectrum, quantum defect, Weyl
function, Darboux transformation.

K.A. Kirillov, M.V. Noskov
A version of discrete Haar transform with nodes of Π0-grids

Abstract. A version of the two-dimensional discrete Haar transform with 2𝐷 nodes
forming Π0-grid associated with the triangular partial sums of Fourier –Haar series of
a given function is proposed. Due to the structure the of Π0-grids, the computation
of coefficients of this discrete transform is based on a cubature formula with 2𝐷 nodes
being exact for Haar polynomials of degree at most 𝐷, owing to that all the coefficients
𝐴

(𝑗1,𝑗2)
𝑚1,𝑚2 of the constructed transform coincide with the Fourier –Haar coefficients

𝑐
(𝑗1,𝑗2)
𝑚1,𝑚2 for Haar polynomials of degree at most 𝐷−max{𝑚1,𝑚2} (0 6 𝑚1 + 𝑚2 6 𝑑,

where 𝑑 6 𝐷). The standard two-dimensional discrete Haar transform with 2𝐷 nodes
does not possess this property.
Keywords: cubature formulas exact for Haar polynomials, discrete Haar transform,
Π0-grids

L.M. Kozhevnikova, A.A. Leontiev
Decay of solution of anisotropic doubly nonlinear parabolic equation in

unbounded domains

Abstract. This work is devoted to a class of parabolic equations with double
nonlinearity whose representative is a model equation

(|𝑢|𝑘−2𝑢)𝑡 =
𝑛∑︁

𝛼=1

(|𝑢𝑥𝛼|𝑝𝛼−2𝑢𝑥𝛼)𝑥𝛼 , 𝑝𝑛 > . . . > 𝑝1 > 𝑘, 𝑘 ∈ (1, 2).

For the solution of the first mixed problem in a cylindrical domain 𝐷 = (0,∞) ×Ω,
Ω ⊂ R𝑛, 𝑛 > 2 with homogeneous Dirichlet boundary condition and compactly
supported initial function precise estimates the rate of decay as 𝑡 → ∞ are
established. Earlier these results were obtained by the authors for 𝑘 > 2. The case
𝑘 ∈ (1, 2) differs by the method of constructing Galerkin’s approximations that for an
isotropic model equation was proposed by E.R. Andriyanova and F.Kh. Mukminov.
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Keywords: anisotropic equation, doubly nonlinear parabolic equations, existence of
strong solution, decay rate of solution.

A.G. Losev, E.A. Mazepa
On asymptotic behavior of positive solutions of some quasilinear

inequalities on model Riemannian manifolds

Abstract. In the paper we study asymptotic behavior of positive solutions to
some quasilinear elliptic inequalities on spherically symmetric noncompact (model)
Riemannian manifolds. In particular, we find conditions under which Liouville type
theorems on absence of nontrivial solutions hold true, as well as the conditions of
existence and cardinality of the set of positive solutions of the studied inequalities on
the Riemannian manifolds. The results generalize similar results obtained previously
by Y. Naito and H. Usami for the Euclidean space R𝑛.

Keywords: quasilinear elliptic inequality, Liouville type theorem, model Riemannian
manifolds

N.Kh. Mamatova, A.R. Hayotov, Kh.M. Shadimetov
Construction of optimal grid interpolation formulas in Sobolev space ̃︁𝐿𝑚

2 (𝐻)
of periodic function of 𝑛 variables by Sobolev method

Abstract. In the present work we consider the problem of constructing optimal grid
interpolation formulas in the space ̃︁𝐿𝑚

2 (𝐻) of periodic function of 𝑛 variables. We
find the coefficients of grid interpolation formulas.

Keywords: Sobolev space, optimal interpolation formula, properties of the discrete
analogue of the operator ∆𝑚, optimal coefficients.

M.M. Matyoqubov, A.B. Yakhshimuratov
Integration of higher Korteweg-de Vries equation with a self-consistent

source in class of periodic functions

Abstract. In the present the inverse spectral problem of Sturm-Liouville operator
is applied for integrating higher Korteweg-de Vries equation with a self-consistent
source in class of periodic functions

Keywords: Sturm-Liouville operator, inverse spectral problem, eigenvalue, eigenfunction,
Korteweg-de Vries equation.

S.N. Mishin
On growth characteristics of operator-valued functions

Abstract. In the work Liouville theorem and the concept of order and type of entire
function are generalized to the case of operator-valued function with values in the
space Lec(H1,H) of all linear continuous operators acting from a locally convex space
H1 to a locally convex space H with equicontinuous bornology. We find the formulae
expressing the order and type of operator-valued function in terms of characteristics
of the sequence of coefficients. Some properties of order and type of operator-valued
function are established.
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Keywords: locally convex space, order and type of sequence of operators, order
and type of entire function, equicontinuous bornology, convergence by bornology,
operator-valued function.

S.V. Khabirov
Reductions of partially invariant solutions of rank 1 defect 2

five-dimensional overalgebra of conical subalgebra

Abstract. Conic flows are the invariant rank 1 solutions of the gasdynamics
equations on the three-dimensional subalgebra defined by the rotation operators,
translation by time and uniform dilatation. The generalization of the conic flows are
partially invariant solutions of rank 1 defect 2 on the five-dimensional overalgebra
of conic subalgebra extended by the operators of space translations noncommuting
with rotation. We prove that that the extensions of conic flows are reduced either to
function-invariant plane stationary solutions or to a double wave of isobaric motions
or to the simple wave.
Keywords: gas dynamics, conic flows, partially invariant solutions.


