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ANALYTIC SOLUTION METHOD FOR A MIXED PROBLEM
FOR A QUASILINEAR PARABOLIC SYSTEM

AL Vagabov and Z.A. Abdurakhmanov
-

In [1]-[2], we propose a solution method for mixed problems for quasilinear parabolic and hy-
perbolic equations which reduces their solution to that of a system of integral 2equatigns. In thgse
papers, we restrict the reasoning to the case of the major parts of the form ‘ZTZ — %, ‘Z)—’; — ‘;T’;.
In this paper, we develop the general theory in the case of plane quasilinear mixed problems for
parabolic systems with variable coefficients in the major part. In [1]-[3], the related references are

listed.

1. Problem definition and an auxiliary boundary problem

1. Consider a quasilinear parabolic system

ov 0% Ov
ovr_ 9% ov <
c(:v)at 8x2+f<t,x,v,ax>, 0<z<l1l, 1<t<T, (1)
ov L Ov .
Uw)=la—+awv + | b=— +b'v =0, 0<t<T,
oz 220 ox ot
V(v) = dv(t,0) + d*v(t,1) =0 0<z<1, (2)
v(0, %) = (), (3)

where ¢(z), ¥(x), v(t,z), f(t,z,v,5%) are n X n-real matrix functions, a, a', b, b', d, d* are constant
n X n-matrices.

Assume that the following conditions hold.

1) ¢(x) € C?0,1].

2) The characteristic roots 3 (x),. .., ¢%(x) of the matrix ¢(x) are different with all z, their real
parts are positive, the arguments of these roots and those of their differences are independent of z.
Therefore, either g, (z) = x|pi(z)[e", k =1,n, —F < a < I, or pi(z) = £p(z)e'™*, - T < a;, < I,
p(z) > 0.

3) f(t,xz,v,w) is a continuously differentiable function in the domain

-]}

where Q = coust, ||v(t,z)| = mazx|v(t,x)|, |v| = max|v;;|, ® is a solution of problem (1)-(3) for
€T, 1,]

f=0.
4) det{ad'D(0)} + (—1)"*! det{dbD(1)} # 0, where D(z) = diag(p1(z),...,p,(z)) is a diagonal
matrix.

5) ¢(z) € C?0,1], D (x)|4=01 = 0, i = 0, 1.
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