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Abstract: In this paper, we consider an abstract nonlocal semilinear hyperbolic in-
tegrodifferential equation in a Banach space. Using the theory of resolvent operators,
we establish the existence and uniqueness of a mild solution under local Lipschitz
conditions on the nonlinear maps and an integrability condition on the kernel. The
existence of a classical solution of the problem considered is proved under some ad-
ditional conditions on the nonlinear maps.

Keywords: hyperbolic problem, integrodifferential equation, nonlocal Cauchy prob-

lem, mild and classical solutions.

Mathematics Subject Classification (2000): 34G20, 35L90, 34A12.

1 Introduction

In the present paper, we study the following semilinear integrodifferential equation with
a nonlocal Cauchy problem:

u′(t) = A[u(t) +

∫ t

t0

F (t− s)u(s)ds] + f(t, u(t)) +

∫ t

t0

k(t− s)h(s, u(s))ds, (1.1)

u(t0) + g(t1, · · · , tn, u(t1), · · · , u(tn)) = u0 ∈ E, t ∈ [t0, T ], (1.2)

where t0 < t1 < t2 < . . . < tn ≤ T, (n ∈ N), A : D(A) := D ⊂ E → E is a linear
operator and generates the strongly continuous semigroup S(t), the nonlinear maps f, h
are defined as f, h : [t0, T ] × E → E, g : InT × En → E, F (t) ∈ B(E), t ∈ IT ,
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