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1. Introduction

Our objective is to treat the nonlinear functional differential equation

(1.1) *(0 = /(*, x(0) + F(t, x,), t > s > 0

x(s) = h 6 //, xs = φ 6 L*(- r, 0; #)

by means of the theory of nonlinear evolutions in Banach spaces. The notation
of (1.1) means that H is a Hubert space, l<p<oo, 0<r<oo, x: (s —r, oo)-»//,
/: [0, oo)x//-»#, F: [0, oo)xL*(-r, 0; #)-»#, and xr6L*(-r, 0; H) is de-
fined by xf(θ) = x(f + θ) for — r<θ<0. The equation (1.1) may be formulated
as the abstract ordinary differential equation

(1.2) du(t)/dt = -Au(t)-B(t, «(ί)), t > s > 0

u(s) = xeX

in the Banach space Xd=Lp(-r, 0; H)xH. The notation of (1.2) means w :
[s, oo)-»X, ^: X->X such that — y4 is the infinitesimal generator of a strongly
continuous semigroup of linear operators in X, and B: [0, oo) x X^X such that
J5(ί, .) is nonlinear. By converting (1.1) to the form (1.2), we will be able to take
advantage of the extensive theory which has been developed in recent years for
nonlinear evolution equations of the form (1.2). The special semi-linear form
of (1.2) will allow us to state explicitly the relationship between the solutions of
(1.1) and (1.2).

There is a growing literature associated with the treatment of functional
differential equations as abstract ordinary differential equations in function spaces,
and some recent papers on this subject are listed in our references. Our work
continues the investigations of [17], [18], and [19], where (1.1) was treated with
F independent of t and r<oo. In the present study we will allow the case that
r=oo, so that we may treat nonlinear Volterra integral equations of the form
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