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In this article, the heat inverse two-dimensional quasilinear parabolic problem is examined. The stability 
and numerical solution for the problem are discussed. Since the problem is not linear, Picard's successive 
approximations theorem is used. In the numerical part, the solution is made with the finite difference and 
linearization method. 
Keywords: Inverse problem, Fourier method, Periodic boundary conditions, Picard Method, Two-
dimension parabolic problem, Fourier coefficient. 
 

 
 
 Inverse problems are used to find an unknown character of a matter or a place. Especially inverse 
problems are important for many calculations used in aircraft, missiles and submarines. In geophysics, the 
inverse problem is finding subsurface inhomogeneities. When measuring the frequencies of a material, the 
inverse problem is finding whether there is a defect (a hole in a metal) in that material. There may be a 
tumor or some abnormalities in the human body in medicine. The inverse problem is examined [4], [5],[6]. 
It is used in many fields such as population, electrochemistry, engineering, chemistry. The problems with 
nonlocal boundary conditions discussed in this article are not easy to study. Various boundary conditions 
have been studied in this area [1],[2],[3]. 
 

 
 

 For the solution of this problem, the Fourier Method and Picard successive approximations method 
were used, while the linearization method was used for the numeric solution. It was used implicit finite-
difference method for numeric problem. 
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where (1) is the inverse coefficient problem, (2) is the initial condition, (3) are the periodic boundary 
conditions [8] and (4) is the integral overdetermination data (k(t) is heat diffusions)  [7]. 
As known, in Fourier Method, we get the following structure: 
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    Then we obtain the solution: 
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Let's assume the following rules for the functions used in the problem: 
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Show the set   )(v),(v),(v),(v),(v=)(v smnscmncsmncmn0  of continuous functions on 

[0, T] which satisfy the condition. 
 






























 <
)(vmax)(vmax

)(vmax)(vmax

4

)(v
max

smn
Tt0

scmn
Tt0

csmn
Tt0

cmn
Tt0

1=n,m

0

Tt0

 . 

 































)(vmax)(vmax

)(vmax)(vmax

4

)(v
max=)(v

smn
Tt0

scmn
Tt0

csmn
Tt0

cmn
Tt0

1=n,m

0

Tt0

  

is called Banach norm. 
 
Theorem 1: According to (A1)-(A3), the solution of (1)-(4) is constantly dependent on the data. 
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Let's linearize it for the nonlinear data in the problem: 
 

  ),,(),u,,,(huu)(b=u 1)n()n(
yy

)n(
xx

)n(
t  

 
   ,0,,0,),,(=,0),(u )n(   

 
   ,T0,,0,),,,(u=),(0,u )n()n(   

   ,T0,,0,),,,(u=),0,(u )n()n(   
 

   ,T0,,0,),t,y,(u=),(0,u )n()n(    

   ,T0,,0,),,,(u=),0,(u )n()n(    

 

Let us ),,(v=),,(u )n(   ve ).,,(h=)u,,,(h 1)n(    
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   T0,0, 2   is divided to an NM 2  mesh with the step sizes ,/= Mh   NT/= .  

Let’s take ,,
k

jiv  k
j,if , i and kb  that instead of ),,,(v kji   ),,(h kji  , ),( ji   and )(b k , 

respectively. 
Then we examine implicit finite-difference method for the last problem : 

 

4. NUMERIC METHOD FOR THE PROBLEM 
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If we take integral to x  and y  from 0  to   , we get, 
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where ),(= k
k tkk  .0,1,...,= Nk  

Here, Simpson's central difference scheme is applied. ,)(skb  )(
,

sk
jiv  of ,kb  k

jiv ,  at the s -th iteration step.  
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jiv  is found.  

                         

 

  
The inverse problem of defining thermal dissipation and the heat in the semi-linear two-dimensional 
parabolic equation with periodic boundary and integral conditions is investigated. The problem has been 
studied both theoretically and numerically. In this article, periodic boundary conditions are studied. 
Nonlocal Periodic boundary conditions for heat inverse coefficient problems are more difficult than local 
boundary conditions. In this study, the results were obtained by using the Fourier method and the finite 
difference method. 
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