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1. Introduction and result. We shall consider the problem of nonlinear heat flow in materials with memory"

[u(t, x)+

k(t--s)u(s,

x)ds] =(u(, x))+ h(t, x),

t e R +, x e (0, 1),
u(t, O) e flo(U(t, 0)), --Ux(t, 1) e fl,(u(t, 1)), t e R,
u(t, x)=Uo(X), t e (--oo, 0], x e (0, 1).
Throughout, k, a and (i-0, 1) are always assumed that
(k) k e L(0, oo), nonnegative, nonincreasing and bounded.
(a) a e CI(R), a(0)=0, a(R)--R, and a is strictly increasing.
(fl) (i=0, 1) are maximal monotone graphs in R R satisfying 0 e (0).
Our purpose is to obtain the following
Theorem 1.1. Let h e L (0, co L p (0, 1)) and u0 e Lp (0, 1), 1 (p ( oo.
Assume that the one of the following conditions is satisfied"
(A) fl----O for i=0 and 1.
(B) a satisfies a’O and
(1.1)
lsl_r}dr--co, in addition to (a),

(M)

.[r.min(#(s)"

and fl satisfies
(1.2)
sup (IYI" Y e R(fl)}<:co

for i-O or 1 (R means a range).

(C) a satisfies
(1.3)
0" a’3, in addition to (a).
Then the unique "generalized solution" u(t, x) of (M) (defined below) exists
and it converges strongly in L (0, 1) to, some constant satisfying 0
(i--O, 1) as t-,co.
Remarks. 1) The condition (1.1) was introduced by [11] and it states
roughly that the gradient of a is allowed to lie to some extent. Note that
(1.3) implies (1.1).
2) In the case of (A), it is easy to see that

:=IiUo(X)dx+(l+:k(s)ds)-’oh(t,x)dxdt

(c. [1]).

3) In he case o Dirichlet boundary condition, if (1.3) is assumed, we
can obtain the estimate of decay corresponding to an exponential decay
([3], [7])"

(1.4)

llu(t)ll.<_(;;r(v)d)lluol,/o-lf(t-v)[u(v), h(r)]/dr,

