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Abstract: We consider a non-autonomous semi-linear differential equation of
parabolic type with a deviated argument in an arbitrary Banach space. Using the
Sobolevskĭi-Tanabe theory of parabolic equations, we prove the existence and unique-
ness of a solution. We also discuss the asymptotic stability of a solution. As an
application, we give an example to illustrate the main results.
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1 Introduction

The purpose of this article is to study the following differential equation in a Banach
space (X, ‖ · ‖):

du

dt
+A(t)u(t) = f(t, u(t), u(h(u(t), t))), t > 0;

u(0) = u0, u0 ∈ X.

}
(1)

We assume that for each t ≥ 0, −A(t) generates an analytic semigroup of bounded linear
operators on X , f : [0,∞) × X × X → X and h : X × [0,∞) → [0,∞). The nonlinear
continuous functions f and h satisfy suitable growth conditions in their arguments stated
in Section 2.
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