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SOLVABILITY OF INVERSE PROBLEM FOR INTEGRO-DIFFERENTIAL 

HEAT EQUATION WITH PERIODIC AND INTEGRAL CONDITIONS 

J.J. Jumaev 

Bukhara branch of the institute of Mathematics named after V.I. Romanovskiy at the 

Academy of sciences of the Republic of Uzbekistan, Bukhara, Uzbekistan, 

jonibekjj@mail.ru  

We consider the initial-periodic boundary problem for the heat equation with a 

convolution-type integral term on the right-hand side 

  
        ( )   ( ) ( )    (   )                                       ( ) 

 (   )   ( )                                                               ( ) 

 (   )   (   )     (   )    (   )  ( )   ( )     ( )    ( ) ( ) 

  is arbitrary positive number and     *(   )            +). 

The problem of determining a function  (   ) (   )      that satisfies (1)- 

(3) with known functions  ( ) and  ( ) will be called the direct problem. 

In the inverse problem, it is required to determine the kernel  ( )      of the 

integral in (1) using overdetermination condition about the solution of the direct 

problem (1)-(3): 

∫   

 

 

( ) (   )     ( )      (   )                   ( ) 

where  ( )  ( ) are given functions. 

Definition. The pair * (   )  ( )+ from the class     (  )      (  )  

 ,   - is said to be a classical solution of problem (1)-(4), if the functions  (   ) 

and  ( ) satisfy the following conditions: 

(1)  The function  (   ) and its derivatives   
  (   )    (   ) are continuous in the 

domain    ; 

(2) the function  ( ) is continuous on the interval ,   -; 

(3) equation [1] and conditions [2]-[4] are satisfied in the classical (usual) sense. 

In this work, we consider inverse problem of determining  (   ) and  ( ) 

functions in the one-dimensional integro-differential diffusion equation with the 
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initial- periodic boundary and overdetermination conditions. The unique solvability of 

the direct problem are proved. To investigate the solvability of the inverse problem, 

we first consider an auxiliary inverse boundary value problem, which is equivalent to 

the original one. Existence and uniqueness of the solution of the equivalent problem is 

proved using a contraction mapping. Finally, using the equivalency, the existence and 

uniqueness of classical solution is obtained. 
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This paper is dedicated to find the solutions of the equation of the loaded 

nonlinear Degasperis-Procesi equation. It is shown that ( / )G G  - expansion method is 

one of the most effective way of finding the solutions.  

mailto:hmuzaffar@mail.ru


351 
 

differential equation……………………………………………………………...
 

 
140 

Ishankulov T., Mannonov M. Bir jinsli bo’lmagan polianalitik tenglama  

yechimini davom ettirish………………………………………………………… 143 

Jovliyeva L. Kasr tartibli aralash tipdagi tenglamalarda manbaa funksiyasini 

topish  bo’yicha teskari masalani yechish……………………………………….. 146 

Jumaev J.J.  Solvability of inverse problem for integro-differential heat 

equation with periodic and integral conditions….................................................. 
147 

Khasanov M.M., Ganjaev O.Y., Shermetova U.J. A generalized ( / )G G  - 

expansion method for the loaded nonlinear Degasperis-Procesi equation …….. 148 

Mamanazarov A.O., Muxtorov D.Q. Umumlashgan Rosenau-Burger 

tenglamasi uchun chegaraviy masala yechimining mavjudligi 

haqida………………………………………………………………………........ 150 

Matchonov N.A. On the focusing nonlinear Schrödinger equation with non-

zero boundary conditions and double poles……………………………………... 153 

Merajova Sh., Bekjonov M., Zoirov A. Bir oʻlchovli model integro-

differensial issiqlik oʻtkazuvchanlik  tenglamasi uchun teskari masalani 

yechish……………............................................................................................... 155 

Merajova Sh.B. Integro-differensial model tenglamada yadroni aniqlash uchun 

teskari masala……………………………………………………………………. 157 

Mirzayev B.R. Bir o'lchamli kasr tartibli diffuziya tenglamasidan manba 

funksiyasini aniqlash……………………………………………………………. 159 

Nishonova Sh., Mo‘ydinjonova B. Elliptiko – giperbolik tipdagi tenglamalar  

133 

Fayziev Y.E., Dekhqonov K.T., Nosirov D.E., Makhmudov D.G‘. On the 

inverse problem for a Boussinesq type time-fractional subdiffusion equations… 135 

Fayziyev A.K. Inverse problem for Whitham type multi-dimensional 

differential equation with impulse effects……………………………………... 137 

Guliyeva F.A. Bessel funksiyasining integral ko'rinishi………………………... 140 

Ibragimov G.I., Tursunaliyev T.G. A linear evasion differential game of one 

evader and one pursuer…………………………………………………………..


