
Mirzo Ulug‘bek nomidagi O‘zbekiston Milliy universiteti

O‘zR FA V.I. Romanovskiy nomidagi Matematika instituti

M.V. Lomonosov nomidagi Moskva davlat universitetining
Toshkent shahridagi filiali

Gent “Analiz va xususiy hosilali tenglamalar” markazi (Belgiya)

“Science and innovation” xalqaro ilmiy jurnali

MATEMATIK FIZIKANING ZAMONAVIY
USULLARI VA ULARNING TADBIQLARI
akademik Sh.A.Alimov tavalludining 80 yilligiga bag‘ishlangan respublika

ilmiy anjumani

Toshkent shahri, 22-24-aprel, 2025 yil

MA’RUZALAR TEZISLARI

II TOM

======== ♦ ========

Национальный университет Узбекистана имени Мирзо Улугбека
Институт математики имени В.И.Романовского АН РУз

Филиал МГУ имени М.В.Ломоносова в городе Ташкенте

Гентский центр «Анализ и уравнения с частными
производными» (Бельгия)

Международный научный журнал “Science and innovation”

СОВРЕМЕННЫЕ МЕТОДЫ
МАТЕМАТИЧЕСКОЙ ФИЗИКИ

И ИХ ПРИЛОЖЕНИЯ
Республиканская научная конференция

посвященная 80-летию со дня рождения академика Ш.А.Алимова
Ташкент, 22–24 апреля, 2025 год

ТЕЗИСЫ ДОКЛАДОВ

TOM II



12 Современные методы математической физики и их приложения, Ташкент – 2025

СЕКЦИЯ 5. ТЕОРИЯ ФУНКЦИЙ
SECTION 5. FUNCTION THEORY

Abdullayev F.G.
On The Behavior Of Algebraic Polynomials In Unbounded Regions 136
Alimkulova M.Kh., Azizov A.N.
An Abstract Characterization Of Schatten’s Ideal Cp 137
Kuliev K.D., Eshimova M.K.
On The Conservation Of Classical Hardy Inequality’s Constant 138

Eshmetova S.D.1, Xolturaev I.M.
On Quadratic b-Bistochastic Operators 140

Husenov B. E., Oripova S.Q.
Riesz’s Theorem For A(z)-Analytic Functions 141

Ikromov I.A., Sugimoto M.
On The Sharp Estimates For Convolution Operators Related To Some Non-
Convex Hypersurfaces

143

Ishankulov T.
Continuation Of m - Analitic Functions Of Several Complex Varables 146

Egamov D.O., Karshiboev O.Sh.
The Ground States For The Mixed Type Spin-1 And Spin-2 Ising Model On
The Binary Tree

148

Khakimov R.M., Bozorqulov A.A.
On Weakly Periodic Gibbs Measures For The HC Model With A Countable
Set Of Spin Values

150

Khakimov R.M., Mutalliyev N.N.
Translation Invariant Gibbs Measures For One Model 152

Khatamov N.M., Kodirova M.A.
Translation-Invariant Gibbs Measures for the Blume-Capel Model 154

Jamilov U.U., Kholikova F.Q.
Discrete-Time Dynamics Of A Svir Model 157

Kuldoshev K.K.
Weighted (m,ψ)−Capacity Cm (K,D,ψ) Of A Condenser (K,D) 159

Makhammadaliev T.M., Karshiboev Sh. O.
The Hard-Core Model On The Closed Cayley Tree With Branching Ratio Two:
An Exactly Solvable Case

161

Mansurkhujayev A.M., Boxonov Z. S.
Fixed Points Of A Non-Stochastic Quadratic Operator 163

Yakhshiboev M.U., Karimov M.
On Local Fractional Integro-Differentiation 165

Shoimkulov B.A., Ne’matillayeva M.D.
On The Interpolation Problem For Bounded A(z)-Analytic Functions 167

Norkuchkarov Kh.A., Boxonov Z. S.
Local Behavior Of A Non-Volterra Quadratic Operator On S2 168



Современные методы математической физики и их приложения, Ташкент – 2025 141

1) Pij,k = 0 for every triple (i, j, k) ∈ N3 with min{i, j} > k;

2)
k∑
l=i

Pij,l ≤ 1
2
for every triple (i, j, k) ∈ N3 with j > i.
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Let A(z) be an antianalytic function in the convex domain D ⊂ C; moreover, let
|A(z)| ≤ c for all z ∈ D, where c < 1. The function f(z) is said to be A(z)–analytic in
the domain D if for any z ∈ D, the following equality holds:

∂f

∂z̄
= A(z)

∂f

∂z
(1)

We denote by OA(D) the class of all A(z)–analytic functions defined in the domain
D.

According to, the function

ψ (a, z) = z − a+

∫
γ(a,z)

A(τ)dτ

is an A(z)–analytic function.
The following set is an open subset of arbitrary convex domain D :

L (a, r) = {|ψ (a, z) | < r} .

For sufficiently small r > 0, this set compactly lies in D (we denote this fact by L(a, r) ⊂⊂
D) and contains the point a. This set L(a, r) is called the A(z)–lemniscate centered at
the point a. The lemniscate L(a, r) is a simply - connected set (see [2]).

At first, we introduce the Hardy class for A(z)-analytic functions:
Definition 1 (see [3]). The Hardy class Hp, p > 0, for A(z)-analytic functions is the

set of all functions f(z) such that its averages

1

2πρ

∫
|ψ(a,z)|=ρ

|f(z)|p
∣∣dz + A(z)dz̄

∣∣ (2)
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are uniformly bounded for ρ < r, i.e. sup
ρ<r

{
1

2πρ

∫
|ψ(a,z)|=ρ

|f(z)|p
∣∣dz + A(z)dz̄

∣∣} <∞.

The Hardy class for A(z)-analytic functions in the domain L(a, r) is denoted as
Hp
A(L(a, r)).
Now, we define the concepts of angular and radial limits of A(z)–analytic functions in

lemniscate L(a, r) ⊂⊂ D. The radial limits of the function f(z) at some point ζ ∈ ∂L(a, r)
is denoted as f ∗(ζ), and the angular limits is denoted as f ∗^(ζ).

In the classical case of the disk U = {|w| < 1} ⊂ Cw, the limit by the radius τζ =
{w = tζ}, 0 ≤ t ≤ 1, ζ ∈ ∂U of the function ϕ(w),

ϕ∗(ζ) = lim
w→ζ,w∈τζ

ϕ(w)

is called the radial limit, and the limit by the angle ^ ⊂ U , leaving the point ζ ∈ ^, is
called the angular limit,

ϕ∗^(ζ) = lim
w→ζ,w∈^ζ

ϕ(w).

Since lemniscate L(a, r) is a simply connected domain with a real analytic boundary, then
according to Riemann’s theorem there exists a conformal map χ(z) : U → L(a, r), which is
also conformal in some neighborhood of closure Ū . Let χ maps the boundary point λ ∈ ∂U
to the boundary point ζ ∈ ∂L(a, r). Then the curve γζ has the property that it connects
points a, ζ and is perpendicular to all lines of level ∂L(a, ρ) = {|ψ(a, z)| = ρ}, 0 < ρ ≤ r.
In the theory of A(z)–analytic functions, the curve γζ = χ(τλ) plays the role of the radial
direction, and the image of the angle χ(^) plays the role of the angular set at the point
ζ ∈ ∂L(a, r). We will denote this angle by ^ = ^ζ . The limit f ∗(ζ) = lim

z→ζ,z∈γζ
f(z) is

called the radial limit, and f ∗^(ζ) = lim
z→ζ,z∈^ζ

f(z) is the angular limit of the function f(z)

at the point ζ ∈ ∂L(a, r) (see [3]).
Next we will consider the Fatou’s theorem for this class:
Theorem 1 (see [3], the Fatou’s theorem for the class of functions H1

A). If f(z) ∈
H1
A(L(a, r)), then the angular limit

f ∗^(ζ) = lim
z→ζ,z∈^ζ

f(z)

exists and is finite for almost all ζ ∈ ∂L(a, r), except, perhaps, the points of some set E
of measure zero.

The following statements follow from Theorem 4:
Theorem 2 (see [3]). If f(z) ∈ H1

A(L(a, r)), then f ∗^(ζ) ∈ L1
A(∂L(a, r)). As ρ→ r∫

|ψ(a,z)|=ρ

f(z)
∣∣dz + A(z)dz̄

∣∣−→ ∫
|ψ(a,ζ)|=r

f ∗^(ζ)
∣∣dζ + A(ζ)dζ̄

∣∣ (3)

and ∫
|ψ(a,z)|=ρ

|f(z)− f ∗^(ζ)|
∣∣dz + A(z)dz̄

∣∣−→ 0. (4)
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Theorem 3 (Riesz’s theorem for A(z)-analytic functions). If f(z) ∈ Hp(L(a, r)), then∫
|ψ(a,z)|=ρ

|f(z)− f ∗^(ζ)|
∣∣dz + A(z)dz̄

∣∣−→ 0

at ρ→ r, where f ∗^(ζ) - there is almost everywhere an angular value of the function f(z).
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0.1 Introduction

It is well known that solution operator of the Cauchy problem for homogeneous constant
coefficient strictly hyperbolic equation, up to a regularizing operator and after scaling of
time variable can be written as a sum of convolution operators of the type (see [6], [7]):

Mk = F−1[eiϕ(ξ)ak]F, (1)

where F is the Fourier transform operator, ϕ ∈ C∞(Rν\{0}) is homogeneous of order one
function, ak ∈ C∞(Rν

ξ ) is a homogeneous function of order −k for large ξ.
We demonstrate motivation of the main problem in a simple example. Consider the

example of strictly hyperbolic equation of order 4 in the space R × R3, for which the
corresponding surface Σ can be written as the graph of a function having A∞ type
singularities (see [2] for definition of A type singularities):

∂4u

∂t4
− 2

∂2(∆ + ∂2
3)u

∂t2
+

1

2

(
∆2u+ ∂4

3u
)

= 0, (2)

where ∆ is the standard Laplace operator in R2. It is the axisymmetric partial differential
equation.
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