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Abstract. This paper is concerned with exponential stability and stabilization in mean

square for a class of singularly perturbed stochastic systems with delay. Through con-

structing an appropriate Lyapunov functional based on a descriptor model transformation,

a delay-dependent exponential stability in mean square criterion for all small enough val-

ues of singular perturbation parameter ε, expressed in terms of linear matrix inequalities

(LMIs), is derived by using Moon’s inequality for bounding cross terms. We also obtain

delay-independent stability conditions. Moreover, a memoryless ε-independent state feed-

back stabilizing controller is presented, which can be obtained by solving LMI problems.

Numerical examples are employed to demonstrate the effectiveness of the proposed tech-

niques.
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1 Introduction

The singular perturbation representation can model systems subject to var-
ious forms of disturbances, particularly ones where both slow and fast dy-
namics coexist. The stability problem in singularly perturbed systems has
attracted the attentions of many researchers. For singularly perturbed de-
terministic systems, the reader is referred to [14-15] and the reference cited
therein; for singularly perturbed stochastic systems, see [6-9]. On the other
hand, time-delays occur frequently in many practical systems, such as man-
ufacturing systems, telecommunication and economic systems, etc., often
times causing instability and poor performance. The stability of singularly
perturbed deterministic systems with delays has been studied in [1-5]. How-
ever, to the best of the author’s knowledge, the stability and stabilization for
singularly perturbed stochastic systems with delay have not been developed.
In this paper, our aim is to study the exponentially stability and stabiliza-
tion of a class of singularly perturbed stochastic systems with delay. Using
the descriptor system approach (see [3], [10-12]), a new type of Lyapunov
functional is constructed by transforming the singularly perturbed stochastic


