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ABSTRACT. In this paper we consider the existence and
uniqueness of the mild solution for the fractional integro-
differential equation
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= Axz(t) + g(t, 2(t)) +/ f(t,s,2(s)) ds,
to
where 0 < a <1, g and f are given functions.

1. Introduction. Let d*/dt® denote the Caputo fractional deriva-
tive of order a, for 0 < a < 1. We consider the following integro-
differential equation

PO _ aw(t) + ot,2(0)
(1) +/f(t, s,2(s))ds ¢ >to >0,

m(to) =x9€ X

where A is a generator of a strongly continuous semigroup {7'(¢) : t > 0}
on the Banach space X, f: DXx X —- X and g : I, x X — X is
continuous in ¢, for

Ih::[to,to—f—h] and D::{(t,s):t0§s§t§t0+h}, h > 0.

Using a fixed point theorem, we prove the existence and uniqueness
of a mild solution for equation (1). The nonlinearities g(t,z(t)) and
f(t,s,2(s)) are assumed to satisfy some conditions, given later.

2010 AMS Mathematics subject classification. Primary 34A12, 34G20, 26A33.
Keywords and phrases. Existence and uniqueness, mild solution, fractional

integro-differential equations.
Received by the editors on April 29, 2009, and in revised form on July 28, 2009.

DOI:10.1216/JIE-2011-23-3-457 Copyright ©2011 Rocky Mountain Mathematics Consortium

457



