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Abstract 

 

Higher order coefficient inverse parabolic  quasi-

linear problem was examined for this article .In the 

article, Fourier and explicit finite difference methods 

are used,respectively. It showed continuously 

dependence data (stability) of the solution,using 

iteration method.  
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1. Introduction 

 

Inverse problems are used to find an unknown 

property of material. For example, scattered by an 

acoustic plane wave, the far dispersed field can be 

observed by observing. It can find the shape and 

material by (inverse) problem such problems flying 

objects, especially airplanes, missiles, submarines, 

etc. It is also important in the definition of inverse 

problems underground sends out a geophysical 

acoustic wave. like this collects on the surface of the 

earth and scattered space.It helps to find 

inhomogeneities and irregularities. Frequency is very 

important in technology, for example, a hole in a 

metal.There may be a tumor or some abnormalities in 

medicine.If inhomogeneities can be found in an 

environment by processing the scattering area on 

surface, then you don't have to drill a hole middle. 

Higher order inverse parabolic problems especially 

used in chemical diffusion applications, (Sharma, 

Methi 2012), (Cannon 1989), (Dehghan 

2001,2003,2005). Heat transfer processes such as 
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population, medical field, electrochemistry, 

engineering, chemistry, plasma physics, mathematics. 

(Ergün 2019),(Amirov,Ergün 2020). 

 

In this work, Fourier method is studied for the 

solution of common problem: 
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where      Ttyx 0,,0,,0,    and

),y,x(  ),,,( vtyxg  unknown functions and  

 )(tk is total quantity of heat (Ionkin 1977). 

 

2. Analysis of Solution of (1)-(4) Model 

 

As known, in Fourier Method, the solution of 

problem  is considered in the following form : 
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We have Fourier coefficients by applying the 

Fourier method, as follows:   
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Then we obtain the solution: 
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We have the following constraints for functions of the 

problem: 
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partial derivative. 

(5) k(t) can be diffrentiated under the 

assumptions (C1)-(C3), 
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then the unknown coefficient is obtained in this form 
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 Definition 2.1.  
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of continuous functions on [0, T] which 

satisfy the condition 
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3. Stability of the Solution 

 

Theorem 3.1  According to (S1)-(S3) the solution is 

constantly dependent on the given data. 

 

 

Proof. Supposed  gk,,=   and  gk,,=   , 

M , ,iL  1,2=i  are positive constants such that  
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 We applying Cauchy,Hölder,Bessel,Lipschitz 

inequalities, we obtain, 
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4. The Numerical Examination 

 

If we linearize, we take: 
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According to the integration rule applying Simpson's 

central difference scheme then 
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5. Discussion 

 

        The inverse  time-dependent coefficient for two-

dimensional nonlinear parabolic equation with 

periodic and integral conditions has examined. This  

problem has been examined by two part. Fistly, 

theoretical part of the study, stability of the problem 

have been showed. Secondly, for numerical part, The 

iteration are showed. Especially periodic boundary 

conditions is the use of these conditions. Nonlokal 

(this conditions) are very hard than local boundary 

conditions with this kind of problem. In this study, 

the Fourier and finite difference methods were used 

for this problem. The authors are considering dealing 

with other inverse coefficients problems in future 

studies. 

 

 

 

 

 

 

6. Acknowledgement 

This work has been supported by Kocaeli University 

Scientific Research Projects Coordination 

Unit(ID:607). The author is thankful to the referee for 

his/her valuable suggestions. 

References 

 

SHARMA, P.R., METHİ, G.(2012). Solution of two 

dimensional parabolic equation subject to 

Non-local conditions using homotopy 

Perturbation method. Jour. of App.Com. 

P.R.Sharma , G. Methi, Solution of two 

dimensional parabolic equation subject to 

Non-local conditions using homotopy 

Perturbation method. Jour. of App.Com. Sci, 

vol.1:12-16. 

 

CANNON, J.Rand Lin, Y.(1989). Determination of    

parameter p(t) in Hölder classes for some 

semilinear  parabolic equations . Inverse 

Problems,vol.4,595-606 

DEHGHAN, M.(2005).Efficient techniques for the         

second-order parabolic equation subject to 

nonlocal specifications ,Applied Numerical 

Mathematics,vol. 52 :(1),39-62. 

 

DEHGHAN, M.(2003). Identifying a control function 

in two dimensional parabolic inverse 

problems. Applied Mathematics and 

Computation, vol .143: (2), 375-391. 

 

DEHGHAN, M.(2001). Implicit Solution of a Two-

Dimensional Parabolic Inverse Problem with 

Temperature Overspecification,Journal of 

ComputationalAnalysisand Applications,vol. 

3:4. 

IONKİN, N.I.(1977). Solution of a boundary-value 

problem in heat conduction with a 

nonclassical boundary condition.Differential 

Equations, vol.13: 204-211.  

ERGÜN, A.(2019). The Multiplicity of Eigenvalues 

of A Vectorial Singular Diffusion Equation 

with Discontinuous Conditions. Eastern 

Anatolian Journal of Science, 6(2):22-34,  

AMIROV, R. and ERGÜN A.(2020). Half inverse 

problems for the impulsive singular diffusion 

operator. Turkish Journal of Science, v. 5(3): 

186-198. 


