
1 

      ALI QUSHCHINING 620 YILLIK TAVALLUDIGA 

BAG‘ISHLANGAN “ALI QUSHCHI – MIRZO ULUG‘BEK 

ILMIY MAKTABINING BUYUK ELCHISI” 
MAVZUSIDAGI XALQARO ILMIY ANJUMAN  

MATERIALLARI 
2023-yil 21-22 sentyabr  

Samarqand, O‘zbekiston 
 

 
 

“ALI QUSHJI – AN OUTSTANDING AMBASSADOR OF 

THE SCIENTIFIC SCHOOL OF ULUGH BEG” CELEBRATING THE 

620TH ANNIVERSARY OF ALI QUSHJI’S BIRTH 
INTERNATIONAL CONFERENCE 

September 21-22, 2023 

Samarkand, Uzbekistan  

 

 



2 

 

Ali Qushchi tavalludining 620 yilligi hamda O‘zbekiston respublikasi fanlar 

akademiyasining 80 yilligiga bag‘ishlangan “Ali Qushchi – Mirzo Ulug’bek ilmiy 

maktabining buyuk elchisi” mavzusidagi xalqaro ilmiy anjuman materiallari 

(Samarqand, 2023-yil 21-22 sentyabr). – Samarqand: SamDU nashriyoti, 2023.– 498 b. 

 

 

 

 

Tahrir hay’ati: 

f.m.f.d. M.E. Mo‘minov (mas’ul muharrir); 

f.m.f.d. A.M. Xalxo‘jayev, f.m.f.d. J. Maxmudov, f.m.f.n. G‘.A. Xasanov, f.m.f.n. 

Z.X.Ochilov, f.-m.f.n. E.Ya. Jabborov, m.f.f.d (PhD) F.Tursunov, f.-m.f.n. 

I.Bozorov, m.f.f.d (PhD) H.E. Qudratov, m.f.f.d (PhD) U.B. Mo‘minov, m.f.f.d 

(PhD) Sh. Qurbonov, m.f.f.d (PhD) O. Mirzayev, m.f.f.d (PhD) A.Boltayev 

 

 

 

 

 

 

 

 

 

 

Sharof Rashidov nomidagi Samarqand davlat universiteti Kengashining 2023 yil 

qarori bilan nashrga tavsiya etilgan.  

 

 

 

 

 

 

 

 

 

© Шароф Рашидов номидаги Самарқанд давлат университети, 2023  

  



176 

functions are obtained, under which the inverse problem has unique solutions for a 

sufficiently small interval. 
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In the domain 𝛺 = {(𝑥, 𝑡): 0 ≤ 𝑥 ≤ 1,  0 ≤ 𝑡 ≤ 𝑇}, we consider the unique solvability of 

the inverse problem of determining a pair of functions {𝑢(𝑥, 𝑡),  𝑞(𝑡)} satisfying the 

equation 

( 𝐷0+,𝑡
𝛼,𝛽
𝑢) (𝑥, 𝑡) − 𝑢𝑥𝑥 + 𝑞(𝑡)𝑢(𝑥, 𝑡) = 𝑓(𝑥, 𝑡)                              (1)  

with the initial conditions of Cauchy type 

𝐼0+,𝑡
(2−𝛼)(1−𝛽)

𝑢(𝑥, 𝑡)|𝑡=0 = 𝜑1(𝑥), 

𝜕

𝜕 𝑡
(𝐼0+,𝑡
(2−\𝑎𝑙𝑝ℎ𝑎)(1−\𝑏𝑒𝑡𝑎)

𝑢) (𝑥, 𝑡)|𝑡=0 = 𝜑2(𝑥), 𝑥 ∈ [0,1],                     (2) 

the boundary conditions 

𝑢(0, 𝑡) = 𝑢(1, 𝑡), 𝑢𝑥(1, 𝑡) = 0, 0 ≤  𝑡 ≤  𝑇.                 (3) 
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Here the generalized Riemann-Liouville (Hilfer) fractional differential operator 𝐷0+,𝑡
𝛼,𝛽

 of 

the order 1 < 𝛼 < 2 and type 0 ≤ 𝛽 ≤ 1 is defined as follows : 

𝐷0+,𝑡
𝛼,𝛽
𝑢(⋅, 𝑡) = (𝐼0+,𝑡

𝛽(2−𝛼) ∂
2

∂𝑡2
(𝐼0+,𝑡
(1−𝛽)(2−𝛼)

𝑢)) (⋅, 𝑡), 

𝐼0+,𝑡
𝛾
𝑢(𝑥, 𝑡) =

1

𝛤(𝛾)
∫

𝑢(𝑥, 𝜏)

(𝑡 − 𝜏)1−𝛾

𝑡

0

𝑑𝜏,    𝛾 ∈ (0,1) 

is the Riemann–Liouville fractional integral of the function 𝑢(𝑥, 𝑡) with respect to 𝑡 , 𝛤(⋅) 

is the Euler’s Gamma function. The function 𝑓(𝑥, 𝑡), 𝜑1(𝑥), 𝜑2(𝑥) are known functions. 

In [1, pp. 112-118], by R. Hilfer was introduced a generalized form of the Riemann-

Liouville fractional derivative of order 𝛼 and a type 𝛽 ∈ [0,1], which coincides with the 

Riemann-Liouville fractional derivative at 𝛽 = 0 and with Gerasimov-Caputo fractional 

derivative 𝛽 = 1, and 𝛽 ∈ (0,1) interpolates these both fractional derivatives. 

Assume that throughout this article, given functions 𝜑1,   𝜑2,   𝑓  satisfy the following 

assumptions: 

A1) {𝜑1, 𝜑2} ∈ 𝐶
3[0,1],   {𝜑1

(4), 𝜑2
(4)} ∈ 𝐿2[0,1], 𝜑1(0) = 𝜑1(1) = 0, 𝜑2(0) = 𝜑2(1) =

0, 𝜑″1(0) = 𝜑″1(1) = 0, 𝜑″2(0) = 𝜑″2(1) = 0, and 𝜑1
(4)(0) = 𝜑1

(4)(1) = 0, 𝜑2
(4)(0) =

𝜑2
(4)(1) = 0,; 

A2) 𝑓(𝑥,⋅) ∈ 𝐶[0, 𝑇] and for 𝑡 ∈ [0, 𝑇], 𝑓(⋅, 𝑡) ∈ 𝐶3[0,1],   𝑓(⋅, 𝑡)(4) ∈ 𝐿2[0,1], 𝑓(0, 𝑡) =

𝑓(1, 𝑡) = 0,  𝑓𝑥𝑥(0, 𝑡) = 𝑓𝑥𝑥(1, 𝑡) = 0 and  𝑓𝑥𝑥𝑥𝑥(0, 𝑡) = 𝑓𝑥𝑥𝑥𝑥(1, 𝑡) = 0; 

  Fractional Calculus is a new growing field. Fractional derivative is the 

generalization of the classical derivative of whole order. Fractional derivative had been 

used in physical events such as visco-elasticity, dynamical processes in self-similar 

structures, biosciences, signal processing, system control theory, electrochemistry, 

diffusion processes and etc [2]-[6]. 

Inverse problems for classical integro-differential wave propagation equations have 

been extensively studied. Nonlinear inverse coefficient problems with various types of 

sufficient determination conditions are often found in the literature (e.g., [7]-[12]  and 

references therein).  
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  We consider the weighted spaces of continuous functions . 

𝐶𝛾[𝑎, 𝑏] : = {𝑓: (𝑎, 𝑏] → 𝑅: (𝑥 − 𝑎)𝛾𝑓(𝑥) ∈ 𝐶[𝑎, 𝑏],   0 ≤ 𝛾 < 1, }, 

𝐶𝛾
2,𝛼,𝛽(𝛺) = {𝑢(𝑥, 𝑡):   𝑢(⋅, 𝑡) ∈ 𝐶2(0,1);   𝑡 ∈ [0, 𝑇]  and  

𝐷0+,𝑡
𝛼,𝛽
𝑢(𝑥,⋅) ∈ 𝐶𝛾(0, 𝑇];   𝑥 ∈ [0,1],   1 < 𝛼 ≤ 2,   0 ≤ 𝛽 ≤ 1}. 

 We obtain the following assertion. 

Theorem 1. Let 𝑞(𝑡) ∈ 𝐶[0, 𝑇], A1), A2) are satisfied, then there exists a unique 

solution of the direct problem (1)-(3) , 𝑢(𝑥, 𝑡) ∈ 𝐶𝛾
2,𝛼(𝛺). 
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Let 𝑥 = (𝑥1, 𝑥2, 𝑥3)  and 𝑦 = (𝑦1, 𝑦2, 𝑦3) be points of the real three dimensional 

Euclidean  space 𝑅3, Ω is a part of a ball  𝐵 = 𝐵(0,𝑅) with center at the origin and radius 

𝑅 > 0.  Let 𝑆  be a smooth closed surface in 𝐵 which does not meet  𝑥 = 0 and divides 𝐵 

into two domains. Denote by Ω the closed domain that does not contain the origin. Its 

boundary 𝜕Ω  consists of simply connected domain in 𝑅3,  with piecewise-smooth bondary 

consisting of 𝑆 and a part of the sphere  𝜕𝐵 in 𝑅3.   

 Suppose that vector function 𝑈 = (𝑢1, 𝑢2, 𝑢3) satisfied in 𝐷  the system equations 

[1] 

∑ (
𝜕𝑢𝑘

𝜕𝑥𝑘
+ 𝑎𝑘𝑢𝑘) = 0

3
𝑘=1 ,    

𝜕𝑢𝑗

𝜕𝑥𝑘
−
𝜕𝑢𝑘

𝜕𝑥𝑗
− 𝑏𝑘𝑢𝑗 + 𝑏𝑗 𝑢𝑘 = 0   (𝑘, 𝑗 = 1,2,3).     (1) 

     Statement of the problem. Find a regular solution 𝑈 of system (1) in the domain Ω  

using its Cauchy data on the surface  𝑆:  

𝑈(𝑦) = 𝑓(𝑦),   𝑦 ∈ 𝑆,                                          (2) 

where 𝑓(𝑦)  is a given continuous vector function on 𝑆. 

Using results from [2], [3],[4] on solving the Cauchy problem, we construct the 

Carleman matrix for the Laplace and Helmholts equations in explicit form and, on its 

basis, the regularized solution of the Cauchy problem for system (1). By using the 

continuation formula we found necessary and sufficient for the extendibility of functions 

given an a part of a boundary to the domain as a solution of the system (1). We prove the 

mailto:Sattorov-e@rambler.ru


493 

Норов Г.М., Худайбердиев О.Ж., Рахматов С.Х., Мехмонов М.Р. 

Построение выпуклой формы траектории борта карьера методом 

кубических сплайнов 

 

 

146 

E.Q.Qurbonov, A.SH.Shamshiev. Sferik ko‘pburchak yuzalarini hisoblash 

usullari va   sferik tasvirlar 

 

152 

A.Sh.Shamshiev, E.Q.Qurbonov. Proyektiv tekislikdagi nuqtaning affin va 

proyektiv koordinatalari orasidagi bog‘lanishlar 

 

158 

Usmanov S.E, Abdanov S.Q. Ba’zi singulyar sirtlar haqida 164 

III. SHOʻBA. DIFFERENSIAL TENGLAMALAR VA MTEMATIK FIZIKA 

Akhundov A.Ya. On an inverse problem for an elliptic equation 166 

Atoyev D D. Inverse problem of determining the kernel in an integro - 

differential equation of parabolic type with nonlocal conditions 

 

167 

Baltaeva I.I, Azimov D. Bintegration the combined kdv-nkdv equation with 

a self-consistent source 

 

170 

B.Babajanov, F.Abdikarimov, Z.Shakirov. Soliton wave solutions of the 

fractional korteweg-de vries equation with additional term 

 

172 

D.K. Durdiev, Z.R. Bozorov, A.A. Boltaev. Convolution kernel 

determination problem in the third order Moore-Gibson-Thompson equation 

 

 

175 

D. K. Durdiev, H.H. Turdiev. Initial boundary value problems for time 

fractional wave equation with generalized fractional derivative 
 

176 

Ermamatova F.E. Carleman's formula for the generalized Cauchy-Riemann 

system in a bounded domain 

 

178 

Z.K.Eshkuvatov, G.Mamatqulova, Kh.Mamatova. Comparative analysis of 

Homotopy Perturbation Method and Adomian Decomposition Method 

for Solving Nonlinear Fredholm Integral Equations of the Second Kind 

 

 

180 

Z.K.Eshkuvatov, G.Mamatqulova, Kh.Mamatova. Homotopy perturbation 

method for solving nonlinear Fredholm integral equations of the second kind 

 

 

181 

J.J.Jumaev, Z.R.Bozorov. Inverse problem of determining the kernel of 

integro-differential fractional diffusion equation in bounded domain  

 

181 

Khasanov A.B., Eshbekov R. About a nonlinear Hirota equation with finite 

density 

 

184 

M.M.Khasanov, O.Y.Ganjaev, Sh.Sh.Omonov Solitary and periodic wave 

solutions of the loaded modified Burgers–KdV equation by functional 

variable method 

 

 

189 

M.M.Matyakubov. Integration of the type loaded second-order Korteweg-de 

Vries equation with a free term independent of the spatial variable 

 

 

191 



494 

Г.У.Уразбоев, М.М.Хасанов, О.Б.Исмoилов. Интегрирование 

объединенного уравнения мКдФ-нмКдФ в классе периодических 

функций 

 

 

194 

M.Muminov, T.Rajabov. Condition for the existence of a periodic solution 

of a differential equation with a piecewise constant argument 
 

196 

Ж.И. Абдуллаев,  А.М. Халхужаев,  Х.Ш.Махмудов. Связанные 

состояния системы двух бозонов на двумерной решетке 
 

202 

З.Р.Ашурова, Жураева У.Ю. Некоторые свойства функции Карлемана 208 

Ашурова З.Р, Жураева Н.Ю. Маллаева Ф.У. Некоторые свойства 

функция  Карлемана бигармонических функций 

 

219 

А.Х.Бегматов, А.С.Исмоилов. Задача интегральной геометрии по 

семействам сфер в пространстве 

 

228 

Б.И.Исломов, А.З. Турдибоев. Аналог задачи Трикоми для 

нагруженного уравнения смешанного типа в бесконечной 

цилиндрической области, когда нагруженной часть уравнения содержит 

след оператора дробного порядка в  смысле Капуто 

 

 

 

231 

Ишанкулов Т., Маннонов М. Устойчивость решения задачи 

продолжения полианалитических функций 

 

239 

Г.К.Кылышбаева. Краевая задача с нелокальным граничным условием 

второго рода для смешанной уравнения третьего порядка в 

прямоугольнной области 

 

 

242 

Ж.А.Мардонов. Задача Коши  для  неоднородного Лапласова поля 245 

M. M.Maтякубов. Периодические решения  уравнения Кортевега-де 

Фриза с самосогласованным источником возникающего в артериальной 

механике 

 

 

251 

О.Э.Мирзаев. Частично-изоспектральные операторы Штурма-

Лиувилля на конечном отрезке 

 

254

263

267

268

272

273

275

278

 

Муминов У.Б. Интегрирование дефокусируещего нелинейного 

уравнения Шредингера с нагруженным членoм 
 

 

М.Э.Муминов_З.Х.Очилов. О точнее решения задача Радона  

Рустамов С.У. О продолжении решений обобщенной системы Коши-

Римана с кватернионным параметром 

 

Сатторов Э.Н., Актамов Х.С. Представление постоянного 

магнитного поля в виде аналога обобщенного интеграла типа Коши  в 

ограниченной области 

 

 

 

Сатторов Э.Н, Пулатов О.У. Регуляризация решения задачи Коши 

для гравитационного поля 
 

 

Собиров Ш.К. Решение задачи Коши для системы интегро-

дифференциальных уравнений с дополнительным членом 

 

 

Суяров T P. Прямая задача для двумерного волнового уравнения с 

дробным производным по времени Римана-Лиувилля 
 

 


