ON UNIQUE SOLVABILITY OF SHOWALTER PROBLEM
FOR A DEGENERATE EVOLUTION EQUATION
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Various initial boundary value problem for partial differential equations or systems of equations
can be investigated in the framework of the Showalter problem
(1) Pu(ty) = wu,

(2) La(t) = Mu(t) + N(t,u(t)), telto,T].

Here 4 and § are Banach spaces, operator L : f — § is linear and continuous, ker L # {0},
M : domM — § is linear, closed and densely defined in i, operator N : [tg,T] x 4 — §F is
nonlinear.

Definition 1. Strong solution of problem (1), (2) is a function u € H'(ty, T;1), such that
conditions (1) and (2) are fulfilled for almost all ¢ € [to, T].

If operator M is strongly (L, p)-radial then the spaces {4 and § are direct sums 4 = 0 @ U
F=3"®F" [1]. Denote M; = M| ndomnr-

Theorem 1. Let i be a reflexive Banach space, operator M be strongly (L, p)-radial, operator
N : [to, T] x &b — § be Lipschitzian with respect to two variables, inN C §*. Then for every
up € domM; problem (1), (2) has a unique strong solution on [ty, T'.

Example. Let 2 C R" be a bounded region with a boundary 02 of the class C*>, n < 4,
g:Rx QxR —R. Find a function z = z(x,t), defined in Q x [to, T], such that

(A= A)z(z,t) = alAz(x,t) — BA*2(x,t) + (A — A)g(t, z, 2(z, 1)), (z,t) € Q x [to, T,
z(z,t) =0, (x,t) € 00 X [to, T1,
(A= A)z(x,ty) = z0(x), x € Q.

This equation models a free surface evolution for a filtered fluid [2]. Here A\, € R, 8 € R, are
parameters that define the fluid.
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