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3. Ashyralyev A. O., Hanalyev A. Sobolevskii P. E. Coercive solvability of non-local boundary 

value problem for parabolic equations, Abstract and Applied Analysis 6 (1), 2001, 53–61.ного 

типа.// Монография. Ташкент.2021г, с.176. 

 

ON THE NON-LOCAL PROBLEMS FOR A BOUSSINESQ TYPE TIME-FRACTIONAL 

SUBDIFFUSION EQUATIONS 

Ashurov R.R.1, Fayziev Yu.E.2, Nosirova D.3, Amrullaeva D.4, Latipova Sh.5 
1Institute of Mathematics, the Academy of Sciences of the Uzbekistan, University street, 4, 

Tashkent, 100174, Uzbekistan 

2,3,4,5National University of Uzbekistan, Tashkent, Student Town str. 100174, Uzbekistan 

Let H  be a separable Hilbert space with the scalar product ( , )   and the norm || ||  and 

:A H H→  be an arbitrary unbounded positive selfadjoint operator in H . Suppose that A  has a 

complete in H  system of orthonormal eigenfunctions { }kv  and a countable set of positive eigenvalues 

k . It is convenient to assume that the eigenvalues do not decrease as their number increases, i.e. 

1 20 <    →+ . Let (( , ); )C a b H stand for a set of continuous functions ( )u t   of  ( , )t a b  with 

values in H . 

Consider the following problem 

( ) ( ( )) ( ) = , 0 < ;

( ) = (0) , 0 <

t td u t d Au t Au t f t T

u u T

 

   

 + + 


+ 
                                           (1) 

where , f H   and   is a constant,   – fixed point, td 
– the Gerasimov-Caputo derivative or  

the Riemann-Liouville derivative of order  , 0 1   [1]. These problems are also called the forward 

problems. 

  Note, in the case of the Riemann - Liouville derivatives, the non-local boundary condition 

has the following form: 
1 1

0
( ) = lim ( )t tt t

J u t J u t 


 − −

= →+
+ . 

Definition 1.1  A function ( ) ((0, ]; )u t C T H  with the properties 

( ), ( ( )), ( ) ((0, ); )t tD u t D Au t Au t C T H    and satisfying conditions (1) is called the solution of the 

non-local problem (1).  

In this paper, we prove the existence and uniqueness of a solution to the direct problem (1). 

Moreover, inverse problems of finding the functions f  and   are studied, and the solution of the inverse 

problem is also the existence and uniqueness is shown. In addition, an estimate of the coercive type is 

obtained. 

References 

[1] A.A. Kilbas, H.M. Srivastava, J.J. Trujillo, Theory and Applications of Fractional Differential 

Equations, Elsevier (2006). 

 

IKKITA BUZILISH CHIZIG‘IGA EGA BO‘LGAN ARALASH TIPDAGI TENGLAMA 

UCHUN CHEGARAVIY MASALA  

Axmedov O.S. 
Buxoro davlat univeristeti, Buxoro, O‘zbekiston,  

axmedov.olimjon70@gmail.com        

Ushbu maqolada 𝛺 sohasida ikkita perpendikulyar buzilish chizig‘iga ega 
|𝑥𝑦|𝑚(𝑈𝑥𝑥 + 𝑠𝑔𝑛𝑦𝑈𝑦𝑦) + 2𝑞𝑦𝑈𝑥 + 2𝑝𝑥𝑈𝑦 = 0,  

2|𝑞| < 1, 2|𝑝| < 1,𝑚 = 𝑐𝑜𝑛𝑠𝑡 > 0 

tenglama uchun quyidagi chegaraviy masala o‘rganilgan: 𝛺 = 𝛺1 ∪ 𝛺2 ∪ 𝛺3, bunda 𝛺1 sohasi 𝑦 > 0 

joylashgan bo‘lib, uchlari𝑂(0,0) va 𝐴(1,0) nuqtalarda bo‘lgan silliq 𝛤 chiziq va 𝑂𝑥 o’qining 𝑂𝐴 

kesmasi, 𝛺2 sohasi 𝑦 < 0 da joylashgan bo‘lib, 𝑂𝐴 kesmasi, 𝑥 + 𝑦 = 0 (𝑂𝐷 ning tenglamasi), 0 ≤ 𝑥 ≤
0,5 va 𝑥 − 𝑦 = 1 (𝐷𝐴 ning tenglamasi) 0,5 ≤ 𝑥 ≤ 1, Ω3 sohasi 𝑦 < 0 da joylashgan bo‘lib, 𝑂𝐷, 𝑥 − 𝑦 =
1 (𝐶𝐷 ning tenglamasi) 0 ≤ 𝑥 ≤ 0,5 chizig’i va 𝑂𝑦 o’qidagi 𝑂𝐶 kesmasi −1 ≤ 𝑦 ≤ 0 bilan 

chegaralangan. 

Chegaraviy masala: (1) tenglamani quyidagi shartlarni qanoatlantiruvchi regulyar yechimini 

toping: 

ПОЛЬЗОВАТЕЛЬ
Выделение
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𝑈|Г = 𝜑(𝑠), 0 ≤ 𝑠 ≤ 𝐿, 
𝐿 ∶ –  Г egri chizig‘ining A nuqtadan boshlab o‘lchangan uzunligi; 

birikish shartlari: 

𝑈(𝑥,+0) = 𝑈(𝑥, −0), 0 ≤ 𝑥 ≤ 1, 𝑙𝑖𝑚
𝑦→+0

𝑥2𝑝 𝑈𝑦 = 𝑎(𝑥) 𝑙𝑖𝑚
𝑦→−0

 (−𝑥)2𝑝𝑈𝑦 

+𝑏(𝑥), 0 < 𝑥 < 1, 𝑙𝑖𝑚
𝜉→−0

𝑈(𝜉, 𝜂) = 𝐴(𝜂) 𝑙𝑖𝑚
𝜉→+0

 𝑈(𝜉, 𝜂) + 𝐵(𝜂), 

𝑙𝑖𝑚
𝜉→−0

𝜕

𝜕𝜉
∫ (𝜉 − 𝑡)−𝜆
𝜉

−𝜂

 𝑈(𝑡, 𝜂)𝑑𝑡 = 𝐶(𝜂) 𝑙𝑖𝑚
𝜉→+0

𝜕

𝜕𝜉
∫ (𝜉 − 𝑡)−𝜆
𝜉

−𝜂

 𝑈(𝑡, 𝜂)𝑑𝑡 + 𝐷(𝜂), 

bu yerda 𝜉 = 𝑥 + 𝑦,  𝜂 = 𝑥 − 𝑦, 0 < 𝜂 < 1, 0 < 𝜆 < 1, 𝑎(𝑥), 𝑏(𝑥), 𝐴(𝜂), 𝐵(𝜂),  
𝐶(𝜂), 𝐷(𝜂) − yopiq oraliqda birinchi tartibli uzluksiz hosilaga ega funksiyalar. 

Chegaraviy masala birikish shartlaridan foydalanilib [1-2], singulyar integral tenglamalar 

sistemasiga keltiriladi. Karleman-Vekua usuli yordamida integral tenglamalar sistemasi regulyarizasiya 

qilinib, Fredgol'm integral tenglamalar sistemasiga olib kelinadi. Berilgan 𝜑(𝑠),
𝜏(у), 𝑎(𝑥), 𝑏(𝑥), 𝐴(𝜂), 𝐵(𝜂), 𝐶(𝜂), 𝐷(𝜂) funksiyalarga aniq shartlar qo‘yilib, chegaraviy masala yagona 

yechimga ega bo‘lishi isbotlanadi [3-7]. 
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O’ZGARUVCHAN KOEFFITSIYENTLI ELASTIK-YOPISHQOQ TENGLAMASI 

UCHUN TESKARI MASALA  
1Bozorov Z.R., 2Davlatova D. S. 

O‘zFA V.I. Romanovskiy nomidagi Matematika instituti, Toshkent, O’zbekiston  

BuxDU, Buxoro, O’zbekiston 

Gorizontal o’q bo’yicha kuchsiz maxsuslikka ega bo’lgan muhitda integro-differensial to’lqin 

tenglamasidan integral hadining yadrosini aniqlash bo’yicha quyidagi teskari masalani tadqiq qilamiz: 

𝜕2𝑢

𝜕𝑡2
= 𝐿𝑢 + ∫𝑘(𝑥, 𝜏)𝐿𝑢(𝑥, 𝑧, 𝑡 − 𝜏)𝑑𝜏

𝑡

0

                           (1) 

𝑢|𝑡<0 ≡ 0,      𝑢𝑧|𝑧=0 = 𝛿(𝑥) ∙ 𝛿
′(𝑡)                            (2) 

𝑢|𝑧=0 = 𝑔(𝑥, 𝑡)        (3) 

bu yerda (𝑥, 𝑧, 𝑡)𝜖𝑅+
3 ≔ {(𝑥, 𝑧, 𝑡): 𝑥 ∈ 𝑅, 𝑡 > 0, 𝑧 > 0}, 𝛿(𝑥), 𝛿′(𝑡) − mos ravishda Dirakning delta 

funksiyasi va uning hosilasi, 

𝐿𝑢 = 𝜇(𝑧)(𝑢𝑥𝑥 + 𝑢𝑧𝑧 + 𝑢𝑧 ), 
𝜇(𝑧) > 0 −Lame koeffitsiyenti. 

Dastlab (1) tenglamani  

𝑦 = ∫
𝑑𝜉

√𝜇(𝜉)

𝑧

0

                                              (4) 
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