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a b s t r a c t

In this paper, the existence and exponential stability of mild solutions of semilinear
differential equations with random impulses are studied under non-uniqueness in a real
separable Hilbert space. The results are obtained by using the Leray–Schauder alternative
fixed point theorem.

© 2010 Elsevier Ltd. All rights reserved.

1. Introduction

Many evolution processes from fields such as physics, population dynamics, aeronautics, economics, telecommunica-
tions and engineering are characterized by the fact that they undergo an abrupt change of state at certain moments of time
between intervals of continuous evolution. The durations of these changes are often negligible compared to the total du-
ration of the process, since they act instantaneously in the form of impulses. It is now being recognized that the theory of
impulsive differential equations is not only richer than the corresponding theory of differential equations but also repre-
sents a more natural framework for mathematical modeling of many real-world phenomena; see [1–5] and the references
therein.

The impulses exist at fixed times or at random times, i.e., they are deterministic or random. Many papers have
investigated the qualitative properties of fixed-type impulses; see [1–5] and the references therein. There are only a few
papers that have studied random-type impulses. Wu and Meng [6] first introduced random impulsive ordinary differential
equations and investigated the boundedness of solutions to these models by Liapunov’s direct method in [6]. In [7], Wu
and Duan discussed the oscillation, stability and boundedness of solutions to the model by comparing the solutions of this
systemwith the corresponding non-impulsive differential system. In [8],Wu et al. discussed the existence and uniqueness in
the mean square of solutions to certain random impulsive differential systems employing the Cauchy–Schwarz inequality,
Lipschitz condition and techniques in stochastic analysis. In [9], Wu et al. first introduced random impulsive functional
differential equations and considered the p-moment stability of solutions to thesemodels using Liapunov’s function coupled
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