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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.  
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