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Abstract: In this paper, we extend the concept of dissipativeness developed
for nondelay deterministic systems to stochastic state-delayed systems with
Markov jump disturbances. We give necessary and sufficient conditions for the
system to be dissipative and to have finite L2-gain also known as the bounded-
real condition. Finally, we discuss the relationship between the dissipativeness
of the system, its L2-gain, and its stochastic stability.
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1 Introduction

The important concept of dissipativity developed by Willems [14, 15], Hill and Moy-
lan [5, 6] and Anderson [1], has been proven very successful in many feedback design syn-
thesis problems [1, 11, 12, 14]. This concept which was originally inspired from electrical
network considerations, in particular passive circuits, generalizes many other important
concepts of physical systems such as positive realness, passivity, and losslessness. As
such, many important mathematical relations of dynamical systems such as the bounded
real lemma, positive real lemma, the existence of spectral factorization, and L2-gain of
linear and nonlinear systems have been shown to be consequences of this important the-
ory. Moreover, there has been renewed interest lately on this important concept as having
been instrumental in the derivation of the solution of the nonlinear H∞ control problem
[12]. It has been shown that a sufficient condition for the solution to this problem is the
existence of a solution to some dissipation inequalities.
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