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ABSTRACTS

E.R. Andriyanova, F.Kh. Mukminov

THE LOWER ESTIMATE OF DECAY RATE OF SOLUTIONS FOR DOUBLY NONLINEAR
PARABOLIC EQUATIONS

Abstract. Existence of strong solution to doubly nonlinear parabolic equation is
established on unbounded domains by the method of Galerkin’s approximations.
In early publications existence was proved usually on bounded domains by
approximating the evolution part of the equation by finite differences. Usage of
Galerkin’s approximations makes it possible to prove the second integral identity.
On the basis of the identity, the bottom estimate of decay rate of the solution norm
is proved on bounded domains. Similar estimates for quasilinear parabolic equations
were established earlier by Tedeev A.F. and Alikakos N., Rostmanian R.

Keywords: doubly nonlinear parabolic equation, decay rate of solution, bottom
estimates, existence of strong solution.

U.I. Baltayeva, B.I. Islomov

BOUNDARY VALUE PROBLEMS FOR THE LOADED THIRD ORDER EQUATIONS OF THE
HYPERBOLIC AND MIXED TYPES

Abstract. In this paper, the unique solvability is proved for the solution of boundary
value problems of a loaded third order differential equation with hyperbolic and
parabolic-hyperbolic operators. The boundary value problems for loaded differential
equations are reduced to the Volterra integral equation of the second kind. On this
basis, existence and uniqueness of the solution of boundary value problems is proved
by the method of integral equations.

Keywords:loaded equation, equations of the mixed type, integral equation, integral
equation with a shift, Bessel’s functions.

M.G. Gadoev

SPECTRAL ASYMPTOTICS OF NONSELFADJOINT DEGENERATE ELLIPTIC OPERATORS WITH
SINGULAR MATRIX COEFFICIENTS ON AN INTERVAL

Abstract. Some spectral asymptotic properties of the nonselfadjoint operator
A associated with a noncoercive bilinear form in the space H' = L5(0,1)" are
investigated in the article. Such problems as summability of the Fourier series of
elements f € H! with respect to the system of root vector-functions of the operator
A by the Abel method with brackets, estimate for the resolvent of the operator A
are considered.

Keywords: Elliptic differential operators, resolvent of operator, summability by the
Abel method with brackets, system of root vector-functions.
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R.R. Gadyl’shin, I.Kh. Khusnullin

PERTURBATION OF THE SHRODINGER OPERATOR BY A NARROW POTENTIAL

Abstract. A discrete spectrum of the Schrodinger operator perturbed by a potential
on the real line is studied. The potential depends on two small parameters. One of
the parameters describes the length of the support of the potential and the inverse
of the other parameter corresponds to the magnitude of the potential.

Keywords: Schrodinger operator, perturbation, matching of asymptotic expansions

A.V. Zhiber, O.S. Kostrigina

(GOURSAT PROBLEM FOR NONLINEAR HYPERBOLIC SYSTEMS WITH INTEGRALS OF THE
FIRST AND SECOND ORDER

Abstract. We consider the Goursat problem for one class of nonlinear hyperbolic
systems of equations of the form

uiy = F'(u,ug,uy), i =1,2, u=(u',u?)

with integrals of the first and second order

Wl(u1>u27u;}c7ui)v WQ(U17U27u;lwu3;vu;1mauZx)a (D(wl) = D<w2) = O)a
wl(ul,u2,u;,u§), @2(u1,u2,u;,u§,u;y,uzy), (D(@) = D(@*) = 0).

Explicit formulas for the solutions of the Goursat problem with the data set on the
characteristics

ul(z0,y) = p1(y), w(z0,y) = pa(y),
ut(z,y0) = Pu(x), w(x,y0) = Ya()
are obtained.

Keywords: nonlinear hyperbolic equations, characteristics, Goursat problem

B.E. Kanguzhin, D.B. Nurakhmetov, N.E. Tokmagambetov

APPROXIMATE PROPERTIES OF THE ROOT FUNCTIONS GENERATED BY THE CORRECTLY
SOLVABLE BOUNDARY VALUE PROBLEMS FOR HIGHER ORDER ORDINARY DIFFERENTIAL
EQUATIONS

Abstract. In this work properties of systems of root functions generated by the
correctly solvable boundary value problems for higher order ordinary differential
equations are studied. The biorthogonal systems of functions corresponding to the
system of root functions are constructed. The resulting systems of root functions are
minimal systems. The completeness of systems of root functions in Ly(0, 1) is proved.
The algorithm for the inverse problem is given by reconstruction of the boundary
functions. Moreover, some identities are found for the eigenvalues of the considered
operator.

Keywords: ordinary differential equations, the system of root functions, the
biorthogonal system, the eigenvalues, the completeness of the system of functions,
correctly solvable, boundary value problems, inner boundary conditions, nonlocal
boundary conditions
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A.Yu. Linkevitch, S.V. Spiridonov, G.A. Chechkin

ON BOUNDARY LAYER OF NEWTONIAN FLUID, FLOWING ON A ROUGH SURFACE AND
PERCOLATING THROUGH A PERFORATED OBSTACLE

Abstract. In the paper we consider the behavior of electroconductive fluid
percolating through a perforated obstacle and flowing over a rough surface. We
consider a family of boundary value problems with a small parameter, in which
the micro inhomogeneity concentrates on the boundary (the initial velocity profile
depends on the small parameter and the surface along which the boundary layer
is considered, is rapidly oscillating). The homogenized problem is obtained and the
convergence of a solution of the initial problem to the solution of the homogenized
problem is proved. Thus, the effective behavior of this microinhomogeneous fluid is

described.

Keywords: Prandtl boundary layer, oscillating boundary, homogenization, asymptotics,
Magnetohydrodynamical fluid

K.A. Mirzoev, T.A. Safonova

THE SINGULAR STURM-LIOUVILLE OPERATORS WITH NONSMOOTH POTENTIALS IN A
SPACE OF VECTOR FUNCTIONS

Abstract. This paper deals with the Sturm-Liouville operators generated on the

semi-axis by the differential expression I[y] = —(y' — Py)'— P(y — Py)— P?y, where ' is
a derivative in terms of the theory of distributions and P is a real-valued symmetrical
matrix with elements p; € LI .(Ry) (4,7 = 1,2,...,n). The minimal closed
symmetric operator Ly generated by this expression in the Hilbert space £2(R,) is
constructed. Sufficient conditions of minimality and maximality of deficiency numbers
of the operator Lg in terms of elements of a matrix P are presented. Moreover, it is
established, that the condition of maximality of deficiency numbers of the operator
Ly (in the case when elements of the matrix P are step functions with an infinite
number of jumps) is equivalent to the condition of maximality of deficiency numbers

of the operator generated by a generalized Jacobi matrix in the space 2.

Keywords: Quasi-derivative, Sturm-Liouville operator, singular potential, distributions,
generalized Jacobi matrices, deficiency numbers, deficiency index.

Zh.G. Rakhmatullina

THE FATOU SET OF AN ENTIRE FUNCTION WITH THE FEJER GAPS

Abstract. The paper considers the Fatou set of an entire transcendental function,
i.e. the largest open set of the complex plane where the family of iterations of the
given function forms a normal family. We assume that the entire function, in general,
is of an infinite order. We give the sufficient condition on the indexes of the series (it
is stronger than the Fejér gap condition), under which every component of the Fatou
set is bounded. The same result under stronger restrictions was earlier obtained by
Yu. Wang.

Keywords: entire functions, Fejér gaps, iterations of functions, Fatou set
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V.A. Sadovnichii, A.G. Chechkina

ON ESTIMATE OF EIGENFUNCTIONS OF THE STEKLOV—TYPE PROBLEM WITH A SMALL
PARAMETER IN THE CASE OF A LIMIT SPECTRUM DEGENERATION

Abstract. We consider a Steklov—type problem with rapidly alternating boundary
conditions (Dirichlet and Steklov) in a bounded two-dimensional domain. The parts
of the boundary, where the Dirichlet boundary condition are given, have the length
of the order € and they alternate with parts of the length of the same order, having
the Steklov condition. We prove that the normalized eigenfunctions for a sufficiently
small ¢ satisfy the Friedrichs-type inequality with the constant of the order ¢ and
moreover, they converge to zero as € tends to zero.

Keywords: spectrum of operator, Steklov—type problem, homogenization, asymptotics

E.S. Smailov, A.I. Takuadina

ABOUT THE UNIMPROBALITY OF THE LIMITING EMBEDDING THEOREM FOR DIFFERENT
METRICS IN THE LORENTZ SPACES WITH HERMITE’S WEIGHT

Abstract. In this article we obtained inequality of different metrics in the Lorentz
spaces with Hermit’s weight for multiple algebraic polynomials. On this basis we
established a sufficient condition of embedding of different metrics in the Lorenz
spaces with Hermite’s weight. Its unimprobality is shown in terms of the "extreme
function". Let f € L,9(Ry; pn),1 < p < 00,1 < 6 < +00. The sequense {lk};:?) C

“+o00
N is such that lp = 1 and I - l,;l >a0 > 1, Ve e ZT. f(z) = > Ay . (f;7) is
k=0

some presentation of the functions in the metric L, o(R,; pn), where No(fi2) =
T 1’Alk ----- lk(f :L‘) le lk( ) le Loeelp— 1(‘%)7\71/6 € N. Here

=1 l—1
my
ﬂk7--l § : z : my,.. 7m”Hx -

mi1= =0 mn =0

are algebraic polynomials for all k € Z™.
1°. If the series

+oo n_n T
f)p@ = ZZZ(QP 2q> ||Alk7~--7lk(f)HLP’Q(RTL;pn)
k=0

converge under some g and 7: p < ¢ < 400, 0 < 7 < 400, then f € L, -(R,; p,) and
we have the inequality

1

HfHLq,T(Rn;pn) < Cpqem X (A(f)pe);-
20, The condition 1° is unimprovable in the sense that there exists a function

fo € Lyo(Ry; pn) and A(fo)pe diverges for it and fo ¢ Ly (Ry; pn).
At the same time, the function fo € L, ,(R,;p,) foralle >0:p < (¢ —¢) <q.

Keywords: Lorentz’s space, Hermitte’s weight, nonincreasing rearrangement,
inequality of different metrics, theorem in embedding, non improving.
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F.B. Khabibullin

STABILITY OF SEQUENCES OF ZEROS FOR CLASSES OF HOLOMORPHIC FUNCTIONS OF
MODERATE GROWTH IN THE UNIT DISK

Abstract. Let A = (\;) and ' = (7) be two sequences of points in the unit
disk D:={z € C: |z| < 1} of the complex plane C, and H be a weight space of
holomorphic functions on ID. Suppose that A is the zero subsequence of some nonzero
function from H. We give conditions of closeness of the sequence I' to the sequence
A, under which the sequence I' is the zero sequence for some holomorphic function
from space H > H. The space H can be a little larger than H.

Keywords: holomorphic function, unit disk, weight space, zero sequence, zero
subsequence, shift of zeros, stability of zero sequence



