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Introduction

Let X be a Banach space over the real field R with norm |- | . Let {S(t);
t^O} be a linear contraction semigroup on X of class (Co) and let A be the infini-
tesimal generator of {S(t); t^O}. Let Q be a subset of [a, b) x X(a < b^ + oo)
and let B be a nonlinear continuous operator from Q into X.

In this paper we are concerned with the existence and uniqueness of global
mild solutions to the initial-value problem for a semilinear differential equation

(0.1) u\i) = Au(t) + B(t, u(t)% T<t<b,

where (T, Z) is given in Q. Here by a mild solution is meant an Z-valued con-
tinuous function u on the interval [T, b) satisfying the following Volterra integral
equation:

(0.2) u(t) = S(t-T)z + T S(t-s)B(s9 u(s))ds, x ^ t < b.

In general, a mild solution may not be differentiate and hence need not be
an exact solution to (0.1). But this notion is known as the most natural one of
the generalized notions of solutions to (0.1). For regularity results of mild solu-
tions, see for instance Martin [10].

Semilinear equations of type (0.1) have been studied by many authors and
the present paper is related to the works of Iwamiya [1], Kato [2], [3], Kenmochi
and Takahashi [4], Lakshmikantham et al [6], Lovelady and Martin [7], Martin
[8], [9], Pavel [11], [12], [13], Pavel and Vrabie [14], [15] and Webb [16].

In case Q is open, various results have been obtained by the analogy with the
theory of ordinary differential equations in Rn. The case in which Q is closed
has been considered in relation to so-called flow invariant sets.

For the case in which A = 0 and equation (0.1) is understood to be an ordinary
differential equation in a cylindrical domain O = [a, b)xD in the product space
la, b)xX, Martin established fundamental results. A properly noncylindrical
case was studied by Kenmochi and Takahashi [4] and their results have been
recently generalized by Iwamiya [1].


