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Abstract. One system of nonlinear partial differential equations is considered. Uniqueness and
stability of solution of initial-boundary value problem is studied.
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The mathematical description of many processes is carried out partially by differential
equations and their systems. The types of models of the system of nonlinear equations
discussed in this article are partially derived from the description of real diffusion processes
(see, for instance, [1]-[7], [10] and references therein), and on the other hand, in the
generalization of well-known equations and systems of equations, the study of which is
devoted to many scientific papers (see, for instance, [8], [9] and references therein).

Our article discusses one system of nonlinear partial differential equations [3]. The
uniqueness and stability of the solution of the initial-boundary value problem are inves-
tigated.

In the rectangle {(z,t)|z € [0,1];¢t € [0,T]}, where T" = const > 0, consider the
following initial-boundary value problem:
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U(z,0) = Uy(x), V(x,0)=0. (4)

Multiply equation (1) by U and integrate the obtained equation by [0, 1]. If use the
formula of integration by parts twice and boundary conditions (3), we get
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Since V/(z,t) > 0, we use the inequality ab < $a* 4 $b%, we obtain:
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The condition (3) allows us to use the Poincaré-Friedrichs inequality [§]
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After integrating over ¢, taking into account the initial condition (4), we have:

so we have:
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These inequalities and equations (2) allow rating V on f(z,t) and Uy(x).

The resulting estimates means the stability of the solution of problem (1)-(4) with
respect to the right hand side and the initial conditions.

Now, let’s prove the uniqueness of the solution for (1)-(4). Suppose that (Uy, Vi) and
(Us, Vi) are two solutions of problem (1)-(4). For W = Uy, — Uy, Z = V; — V5 we have:
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W(z,0) = Z(x,0) =0, V4(0,t) = Va(1,t) = 0. (8)

Let us multiply equation (5) by W and integrate the obtained equation by [0, 1]. If we
use the formula of integration by parts twice, boundary conditions (7), we get:
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Use the easily verifiable inequality
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where assuming that
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We have
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From (6):
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After integrating over ¢ and taking into account the initial condition (8), we obtain
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Finally, we get
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which proves the uniqueness of the solution of problem (1)-(4).

REFERENCES

1. CimaTTI, G. Existence of weak solutions for the nonstationary problem of the Joule heating of a
Conductor. Ann. Mat. Pura Apl., 162, 4 (1992), 33-42.

2. DAFErRMOS, C.M., Hsiao L. Adiabatic shearing of incompressible fluids with temperature dependent
viscosity. Quart. Apl. Math., 41, 1 (1983), 45-58.

3. JANGVELADZE, T. Investigation and numerical solution of nonlinear partial differential and Integro-
Differential Models Based on System of Maxwell Equations. Mem. Differential Equations Math. Phys.,
76 (2019), 1-118.

4. JANGVELADZE, T., KIGURADZE, Z., NETA, B. Numerical Solution of Three Classes of Nonlinear
Parabolic Integro-Differential Equations, Elsevier, 2016, ACADEMIC PRESS, ISBN: 978-0-12-804628-
9. Elsevier/Academic Press, Amsterdam, 2015.



22 T. Chkhikvadze

5. JANGVELADZE, T.A., LyuBiMov, B.I., KorsHiA T.K. On numerical solution of a class of non-
isothermic problems of the diffusion of an electromagnetic field (Russian). Proc. I. Vekua Inst. Appl.
Math., 18 (1986), 5-47.

6. LANDAU, L., LirscHITZ, E. Electrodynamics of Continuous Media (Russian). Moscow, 1958.

7. YiN, H.M. Global solutions of Maxwells equations in an electromagnetic field with a temperaturede-
pendent electrical conductivity. Furopean J. Apl. Math., 5 (1994), 57-64.

8. FRIEDMAN, A. Partial Differential Equations of Parabolic Type. Prentice-Hall, 1964.

9. LADYZHENSKAYA, O.A., SOLONNIKOV, V.A. URALCEVA, N.N. Linear and Quasilinear Equations of
Parabolic Type (Russian). Moscow, 1968.

10. CHKHIKVADZE, T. On one nonlinear integro-differential parabolic equation. Rep. Enlarged Sess.
Semin. 1. Vekua Inst. Appl. Math., 35 (2021), 19-22.

Received 15.05.2022; revised 28.07.2022; accepted 12.09.2022.
Author(s) address(es):
Teimuraz Chkhikvadze
I.Vekua Institute of Applied Mathematics of 1. Javakhishvili Thilisi State University

University str. 2, 0186 Thilisi, Georgia
E-mail: m.zarzma@gmail.com



