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Abstract: The adaptive control problem of a class of stochastic time-delay
systems is investigated. Firstly we consider a simple class of stochastic sys-
tems with time-varying delays and design the corresponding adaptive con-
troller based on the solution of linear matrix inequalities (LMIs), which can
render the closed-loop asymptotically stable in probability. Then we apply
the adaptive idea to the interconnected system case. Under the condition that
interconnections satisfy the matching condition, we propose a class of decen-
tralized feedback controllers and the corresponding closed-loop systems are
also asymptotically stable in probability. Numerical examples on controlling
the two classes of stochastic systems are given to show the validity of obtained
theoretical results.
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1 Introduction

Time-delay is often encountered in various engineering systems, such as electrical net-
works, turbojet engines, microwave oscillators, nuclear reactors, rolling mills, chemical
processes, manual control, long transmission lines in pneumatic, and hydraulic systems,
etc. Its existence is often a source of instability and poor performance. Therefore, the
problem of stability analysis and robust control for dynamic time-delay systems has at-
tracted considerable attention of a number of researchers over the past years, see for
example, [1 – 4] and the references therein.
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