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where N1 > max{ai, max ;=

}, No > max{as, man%}.
We establish the existence and uniqueness of a global classical solution and then study

the asymptotic behavior of the solution of (1).
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Block operator matrices are matrices the entries of which are linear operators between
Banach or Hilbert spaces [1]. They arise in various areas of mathematics and its applications: in
systems theory as Hamiltonians, in the discretization of partial differential equations as large
partitioned matrices due to sparsity patterns, in saddle point problems in non-linear analysis,
in evolution problems as linearizations of second order Cauchy problems. Such systems
occur widely in mathematical physics, e.g. in fluid mechanics, magnetohydrodynamics, and
quantum mechanics. In all these applications, the spectral properties of the corresponding
block operator matrices are of vital importance as they govern for instance the time evolution
and hence the stability of the underlying physical systems. In this work we consider the
self-adjoint semi-bounded n x n block operator matrices and we will find their Gershgorin
bounds.

Let n € N, n > 3, let (H;, | - [i), i =1,---,n, be Hilbert spaces, and let (H, || - ||) be
the Euclidean product of Hq,...,H,, thatis, H:=H1 D - - D Hy.

In the Hilbert space H we consider linear operators A that admit an n x n block operator

matrix representation,

Ay o Ay
A= S
App o Apn
where the diagonal entries A;; = A}, : H; — H;, @ = 1,...,n, are all bounded from below

and the off-diagonal entries A;; : H; — H;, i # j, 1,7 = 1,...,n are all bounded such that
Aji = A;-*j. Then A = A* is bounded from below.

We recall that the spectrum o(.A) of an operator A consists of those complex numbers
A such that A — X is injective and is not boundedly invertible.
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Main result of this work is the following theorem.

Theorem 1. For the lower bound of A we have

n

min o (A) > gomin(A) == min(mina(Aii) -3 HAin>.
j=1

=1

i#]

An analogous bound gmax(A) can be derived for maxo(A), if Ay = Al + Hi — Hi,
i = 1,...,n, are all bounded from above, see [2|. The quantities gmin(A) and gmax(A) are

called Gershgorin bounds for A.
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Central limit theorems for real-valued random fields were studied by many authors (see [1]
-|5] and references therein). In [6]-[9] the authors considered CLT for the random fields with
values in infinite dimensional spaces. Let X (t),t € Z2 be a random field with values in ¢ (a

space of all sequences = (1), () ..} such that li_>m (™ = 0 with a norm ||z|| = sup |z?]).
n—0o0o i

We assume that X (t),t € Z2 can be represented as
X(t)=f(ct—s), s€2?, teZ’

where {8( j),ji€Z 2} is a random field of iid random variables and f is a measurable function.

Our main goal is to prove central limit theorems for weakly dependent random fields
X(t),t € Z% with values in ¢y and [,,(1 < p < 2). In the talk we will formulate our main results.

REFERENCES

1. Bradley R.C. Introduction to Strong Mixing Conditions: vol 1-3, Kendrick Press.
(2007).

127



10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.
23.

CONTENTS

Abdishukurova G.M., Narmanov A.Ya. Diffeomorphisms of Foliated
Manifolds

Abdullaev D., Aripov M., Rakhmanov O. Mobile Applications for Medical
Systems

Abduxakimov S.X. Thermodynamic Formalism for Critical Circle Maps
Adkhamova A.Sh. Smoothness of Generalized Solution of Boundary Value
Problem For Control System with Delay

Agranovsky Mark. Generalized Funk-Radon Transforms

Akhatov A.R., Saidaliyev B.M. Digitizing Agriculture Using Gat Technologies
Akhmedov O.S., Abuganiyev A.A. On the Proof of Existence of Periodic
Solution for the Holling’s Predator-Prey System

Aktamov Kh.S. The Problems Of Integral Geometry for Family of Curves on
the Plane

Alimov Sh.A., Komilov N.M. On the Control Problem Associated with Heat
Transfer Process

Aliyev N., Muminov Z. On the Spectrum of the Three-Particle Hamiltonian on
a Two Dimensional Lattice

Anarova Sh. A., Ibrokhimova Z. E., Mirgaziev J. U. Investigation of Fractal
Ring Structures Based on the R - Function Method (RFM)

Anarova Sh.A., Ismoilov Sh.M. Mathematical Modeling of the Stress-Strain
State of Rods Under Spatial Load Considering Temperature

Apakov Yu.P. Boundary Problems for Mixed Parabolic-Hyperbolic Equations
with Parallel Planes of Changing Type

Apushkinskaya D.E. Boundary Point Principle and Divergence-Type Equations
Aripov M., Norov A.M. About One of the Methods of Intellectual Processing
of Uzbek Texts

Ashurov R. Uniqueness and Existence for Inverse Problem of Determining an
Order of Time-Fractional Derivative of Subdiffusion and Wave Equations
Asrakulova D.S., Boboraximova M.I. On Periodic Solutions of Matematical
Models of Two River Branches

Asrakulova D.S., Boboraximova M.I. On Periodic Solutions of Mathematical
Models of Three River Branches

Atamuratov A.A., Kamolov Kh.Q. Polynomially Convex Sets on Regular
Parabolic Manifolds

Ayupov Sh.A., Khudoyberdiyev A.Kh, Yusupov B.B. Local and 2-Local
Derivations of Solvable Leibniz Algebras with Abelian Nilradicals

Azamov A.A, Begaliyev A.O. On Connectivity Domain of a Solution Existence
of Pfaff’s System

Azizov A., Chilin V. Mean Ergodic Theorem for Atomic Measure Spaces
Azizov M.S. Inverse Problem for the Fourth Order Nonhomogeneous Equation

226

oo

10

11

12

14

15

16

17
18

19

20

21

22

23

24

25
27



24,

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.
41.

42.

43.

44,

45,

46.

Babajanov B., Ruzmetov M. On the Construction and Integration of the Toda
Lattice Hierarchy with an Integral Type Source

Balateva U., Vaisova N., Hasanov B. The Boundary-Value Problem for the
Loaded Differential Equation with Characteristic Type-Change Boundaries
Baratov I.1., Dekhkonov F.N., Komilov N.M. On the Inverse Problem for the
Heat Exchange Process

Bakhramov R.Kh., Imomnazarov Kh.Kh., Imomnazarov Sh.Kh., Urev
M.V. The Solution of a Stokes-Type Problem for One Overdetermined
Stationary System of the Two-Velocity Hydrodynamics

Bayturaev A.M., Shakhobiddinova Z.B. The Tightness of the Nemytsky Plane
Begmatov A.Kh., Ismoilov A.S. Weakly IlI-Posed Problems of Integral
Geometry on the Plane

Belyaeva Yu.O. Stationary Solutions of the Vlasov-Poisson System with an
External Magnetic Field

Beshimov G.R. Invariants of M—Points in the Two-Dimensional Bilinear -

Metric Space With the Form XlY1 - 2X2Y2 Over the Field of Rational Numbers

Beshimov R., Mukhamadiev F. The Hewitt-Nachbin Number of the N” -

Nucleus of a Topological Space X

Beshimov R.B., Safarova D.T. Paraconpact O - Spaces And Hyperspaces
Bogdanov V.V., Derevtsov E.Yu. Application of Splines in the Problem of
Medium Properties Determination by Seismic Data

Budyka V.S. On the Deficiency Indices of Block Jacobi Matrices Related to
Dirac Operators with Point Interactions

Chilin V., Litvinov S. Almost Uniform Convergence in Wiener-Wintner
Ergodic Theorem

Chilin V., Muminov K. Differential Invariants for the Group of Motions in
Galileo-Symplectic Geometry

Djumamuratov R.T. Automorphisms of Algebras of Locally Measurable
Operators With Respect To a Type | Von Neumann Algebras

Djumanazarova Z., Norov A. On Same Properties of Wave Solutions of One
Epidemic Model

Durdiev D.K. Problem of Determining the Non—Stationary Potential

Dzhalilov A.A., Aliyev A.F. Central Limit Theorem for Circle Dynamics with
External Strong Mixing Noise

Dzhamalov S.Z., Ruziev U. Sh. On a Certain Linear Multipoint Inverse
Problem for a Multidimensional Hyperbolic Equation with Nonlocal Conditions
Elmurodov A. H. The Two-Phase Problem with a Free Boundary for the
Reaction - Diffusion Equation with a Nonlinear Convection Term

Ermamatova Z.E., Isroilov S.A. Carleman’s Formula of Solutions of the
Poisson Equation

Faminskii A.V. Initial-Boundary Value Problems on a Half-Strip for Zakharov-
Kuznetsov Equation and Its Generalizations

Golberg Anatoly. Nonlinear Beltrami Equation

227

29

30

31

32

33

34

35

36

37

38

39

41

42

43

44

45
46

47

48

49

50

52
53



47.

48.

49,

50.

51.

52.

53.

54.

55.

56.
57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Goldman M.L., Bakhtigareeva E.G., Haroske D. Differential Properties of
Generalized Bessel Potentials

Goldman M.L., Bakhtigareeva E.G. Nontriviality Conditions for Generalized
Morrey-Type Spaces

Hasanov A., Ergashev T.G. Holmgren Problem for Elliptic Equation with
Several Singular Coefficients

Khayitova Kh.G. On the Eigenvalues of the Friedrichs Model with Rank N
Perturbations

Hoitmetov U.A., Musaeva F.K. Integration of the Loaded KDV Equation in the
Class of Rapidly Decreasing Complex-Valued Functions

Ibaydullayev T.T., Holboyev A.G. On a Differential Game on the 1-Skeleton
of Simplex Graph with Slower Pursuers

Ibodullaeva N.M., Ismoilov Sh.Sh., Artykbaev A. Non-Euclidean Geometry
and Existence of the Solution of the Monge-Ampere Equation

Irgashev B.Yu. Boundary Value Problem for Degenerate Equation with
Fractional Derivative

Kalandarov T.S. 2-Local Automorphisms on Algebras of Continuous Functions
Karimov J.J. The Invariant Measures on Symbolic Spaces

Kasimov Sh.G., Babaev M.M. On the Solvability of a Mixed Problem with a
Lagging Argument in Time and Related to Powers of the Laplace Operator with
Nonlocal Boundary Conditions in Sobolev Classes

Kasimov Sh.G., Xaitboyev G.S. A Multidimensional Analog of the A.N.
Tikhonov Theorem on Calculating Values of a Function With Respect To
Approximately Given Fourier Coefficients

Khalkhuzhaev A., Pardabaev M. Spectral Properties of Perturbed Discrete
Bilaplacian

Khasanov A.B., Allanazarova T.J. Integration of the Nonlinear Modified
Korteweg-De Vries Equation with a Loaded Term

Khayitkulov B.Kh. Approximate Solution of the Nonstationary Convection -
Diffusion Problem Based on the Optimal Selection of the Location of Heat
Sources

Kholikov D.K. Non-Local Problem for the Loaded Equation of the Third Order
Khudayberganov G., Abdullayev J. Sh. The Boundary Morera Theorem for
Unbounded Realization of the Lie Ball

Khujakulov J.R., Abdullaev O.Kh., Sobirov Z.A. On Inverse Source Problem
for Time Fractional Diffusion Equation on Simple Metric Graph

Khusanbaev Ya.M., Kudratov Kh.E. Inequalities for Moments of Branching
Process in a Varying Environment

Khuzhayorov B., Fayziev B.M., Begmatov T.l. A Mathematical Model of
Two-Component Suspension Filtration in a Porous Medium with “Charging”
Effect

Khuzhayorov B.Kh., Usmonov A.l. Mathematical Modeling of Anomalous
Solute Transport in a Cylindrical Porous Media with a Fractal Structure Taking
Into Account Nonequilibrium Adsorption Phenomena

228

54

55

56

57

58

60

61

62

63
64

66

67

68

69

72

73

74

77

78

80

81



68.

69.

70.

71.

72.
73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Kim V.A., Parovik R.l. Forced Oscillations of the Duffing Oscillator with
Variable Memory

Komilova N. J., Tulakova Z. R. Dirichlet Problem for Multidimensional
Helmholtz Equation with Two Singular Coefficients

Kriheli Boris, Levner Eugene. An Artificial-Intelligence Algorithm for
Improved Diagnostics of Viral Infections

Kroyter M. The Sign Problem In Lattice Field Theory: Going Beyond Lefschetz
Thimbles

Kudaybergenov K.K. Derivations of Murray-Von Neumann Algebras

Kuliev K., Eshimova M. Generalized Hardy Inequality with a Special Kernel
and Weights

Kuznetsov M. Algorithm of Optimization of Fractionated Radiotherapy Within
Its Combination With Antiangiogenic Therapy by Means of Mathematical
Modeling

Kytmanov A.M. Transcendental Systems of Equations

Lakaev S.N., Abdukhakimov S.Kh. The Existence and Location of
Eigenvalues of the Two Particle Discrete Schrodinger Operators

Lakaev S.N., Khamidov Sh.l. The Number and Location of Eigenvalues of the
Two Particle Discrete Schrodinger Operators

Liiko V. Smoothness of Generalized Solutions of Mixed Problem for Elliptic
Equations Near Boundaries of Subdomains

Lolaev M.Ya. An Interval Method in Feature Engineering to Maximize the
Accuracy of Classification Models

Madrakhimov Sh.F., Makharov K.T. Analysis of the Aging Rate Using Data
Mining Methods

Makhmudov J.M., Kaytarov Z.D., Abdiyeva H.S. Mathematical Model of
Anomalous Transport of Multi-Species Contaminant in Porous Media with
Fractal Structure

Makhmudov K.O. Nonstationary Maxwell Equations

Maksimova A.G., Lazareva G.G. Numerical Solution of the Lame Equation
with a Crack Defined on the Boundary

Maltseva S.V., Louis A.K. An lterative Method for Solving the Problem of
Recovering a Vector Field by Limited Data

Mamanazarov A.O. A Nonlocal Problem for a Parabolic-Hyperbolic Equation
with Singular Coefficients

Marakhimov A.R., Khudaybergenov K.K. Adaptive Activation Functions for
Artificial Neural Networks

Matyakubov A.S., Raupov D.R. Blow-Up Solutions of a Parabolic System Not
in Divergence Form with Variable Density: Explicit Estimates and Asymptotic
Behavior

Mirzaev A.l. The Importance of Choosing the first Step for finding an
Informative Feature Set

Mozokhina A.S. Influence of Pumping Activity of Lymphatic Vessels on The
Lymph Propagation in the Human Lymphatic System

229

82

84

85

86
86

88

89

89

90

91

92

93

94

95

96

97

97

98

99

100

101

103



90.

91.

92.

93.

94.
95.

96.
97.

98.

99.

100.

101.

102.

103.
104.

105.
106.
107.
108.

109.

110.

111.

112.

113.

114.

Mukhamadiev F., Narimbetova A. The Local Density of the Space of
Permutation Degree and Hyperspaces

Muminov Z., Abdullaev Zh. Asymptotics of the Number of Discrete Spectrum
of Three Dimensional Three-Particle Schrodinger Operators

Muminov Z., Kuljanov U., Ismoilov G. Two-Particle Bound State Spectrum of
the System with Delta-Function Potentials

Narmanov O.A. Invariant Solutions of Heat Equation

Narmuratov N.K. Algebra Abd Al Khamid Ibn Turk Al-Khuttali

Narzillaev N. Locally ¢, - Regular Compact Sets in C"

Navruzov E.R. Minimizing Resources for Malware Detection

Neverova D. Regularity of Solutions to the Second Boundary-Value Problem
for Strong Elliptic Differential-Difference Equations

Nigmanova D.B. Properties of Generalized Solutions of One Nonlinear System
of Equations of Parabolic Type

Konstantinos Petridis, Emmanuel Lourakis, George Triantafillou, Marinos
Anastasakis. The Impact of Corona Virus to Higher Education

Polatov A.M., Ikramov A.M., Adambaev U.E. Mathematical Modeling of
Elastoplastic Fibrous Materials Strain with Hole

Polyakova A. P., Hahn B. A Solution of the Dynamic Two-Dimensional 2-
Tensor Tomography Problem Using the SVD-Method

Qosimov O.Yu., Rajabov E.O. On the Structure of Set of Orbits of Vector
Fields

Rajabboev S.R. To Estimate the Rate of Crime Through Data Mining
Rakhimova M.A. Searching for Patterns in the Data of Patients with Serous and
Pneumococcal Meningitis

Rakhimov K.U. The Method of Potentials for Fractional Order Airy Equation
Rakhmonov U.S. Matrix Ball of the Second Type and Its Properties

Rasulov M. Free Boundary Problem for a Reaction-Diffusion Competition
System

Rasulov T.H. Gershgorin Bounds for Semi bounded NXN Block Operator
Matrices

Ruzieva D.S., Sharipov O.Sh. Central Limit Theorems for Weakly Dependent

Random Fields with Values in C, and |p 1< p<2 Spaces

Sadullaev A. Holomorphic Continuation of a Formal Series Along Analytic
Curves

Sadullaeva Sh., Iskhakova N., Fayzullaeva Z. Numerical Analysis of Doubly
Nonlinear Reaction-Diffusion System with Distributed Parameters

Sattorov E.N., Ermamatova F.E. Quaternionic Cauchy Integral Formula for
(¥ - Huperholomorphic Functions in Boundary Domain

Savin A.Yu. Noncommutative Elliptic Theory Associated with the Metaplectic
Group

Seytov Sh. J., Nishonov S.N., Eshniyozov A.l. Chaotic Method of Text and
Image Encryption Based on Two Dimensional Case of Logistic Mappings with
Open Key

230

104
105
106
107

108
110

111

113

114

115

117

118

119
120

121
122
123
125
126

127

128

129

131

133

134



