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Abstract: 
In mathematical modeling of many natural phenomena and processes can be described by the initial-boundary value problems posed for parabolic differential and integro-differential models. Most of these problems are nonlinear and multi-dimensional. These moments significantly complicate investigation of such models. Construction, investigation and computer realization of algorithms for approximate solution of these problems are the actual sphere of contemporary mathematical physics and numerical analysis.
One very important nonstationary model is obtained at mathematical modeling of processes of electro-magnetic field penetration in the substance. In the quasi-stationary approximation, the corresponding system of Maxwell’s equations has the form:
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where 
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 is a vector of magnetic field, 
[image: image5.wmf]q

 – temperature, 
[image: image6.wmf]n

c

 and 
[image: image7.wmf]m

n

 characterize correspondingly  heat capacity  and electroconductivity of the medium. System (1) describes propagation of magnetic field in the medium, and equation (2) describes temperature change at the expence of Joule’s heating without taking into account of heat conductivity.

Maxwell model (1), (2) is complex for investigation and practical study of certain diffusion problems, therefore its comparatively simplified versions are often used and studied.

If 
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depend on temperature 
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, then the system (1), (2) as it was done in the work - Gordeziani D.G., Dzhangveladze T.A., Korshia T.K. Existence and Uniqueness of a Solution of Certain Nonlinear Parabolic Problems. Differential’nye Uravnenyia, 1983, V.19, N7, p.1197-1207 - can be rewritten in the following form:
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where coefficient 
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Investigation of (3) type models began in the abovementioned work. Thereafter many scientific works were dedicated to (3) type integro-differential models.

If the magnetic field has the form 
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, from (3) we obtain the following system of nonlinear integro-differential equations:
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where
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For more thorough description of electromagnetic field propagation in the medium, it is desirable to take into consideration different physical effects, first of all  - heat conductivity of the medium. In this case, again with taking into account of Joule law, instead of equation (2), the following equation is considered
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where 
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 is heat conductivity coefficient, which also depends on temperature. Some aspects of investigation and numerical resolution of one-dimensional version of system (1), (6), in case of one-components magnetic field, are given for example  in the work - Abuladze I.O., Gorde​ziani D.G., Dzhangveladze T.A., Korshia T.K. Discrete Models for a Nonlinear Magnetic-field Scattering Problem with Thermal Conductivity. Differential’nye Uravnenyia, 1986, V.22, N7, p.1119-1129.

Many scientific papers are devoted to the construction and investigation of discrete analogues of abovemensiond differential and integro-differential models. Many authors are studying convergence of semi-discrete analogues and finite-difference schemes for the models described here and for the problems similar to them. There are still many open questions in this direction.

We study existence, uniqueness and asymptotic behavior as 
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 of solution of different kind of initial-boundary value problems for system (4), (5) as well as numerical solution of these problems. We compare theoretical results to numerical ones.

Special attention is paid to construction of discrete analogs corresponding to one-dimensional model, as well as to construction, analysis and computer realization of decomposition algorithms with respect to physical processes for (1), (6) model. The above-mentioned decomposition is defined by splitting the equation (6) in two parts: in the first part the Joule heat release is taken into account and it is equivalent to the integro-differential model (3), and in the second – heat conductivity of the medium, which gives the nonlinear system of parabolic type.
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