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Abstract: This paper deals with the class of continuous-time linear systems
with Markovian jumps and time-delay. The delay in the system dynamics is
assumed to be time-varying. Under norm-bounded uncertainties and based
on the Lyapunov method, a mixed H2/H∞ controller that minimizes the H2

performance measure when satisfying a prescribed H∞ norm bound on the
closed-loop system is proposed. LMI-based sufficient conditions for the exis-
tence of the mixed H2/H∞ controller and the upper bound of the performance
measure are developed.
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1 Introduction

During the last decades the state feedback control that meets desired performance and/or
robustness specifications has attracted a lot of researchers from the control community
and different types of controllers were proposed. The mixed H2/H∞ state feedback
controller belongs to this class of controllers and it consists of determining a state feedback
gain that achieves a certain nominal (suboptimal) performance measure subject to a
robustness constraint. This feedback controller satisfying simultaneously the H2 and
H∞ specifications is interesting since it gives robust stability and nominal performance.

Bernstein and Haddad [1] were the first to introduc the mixed H2/H∞ control problem.
Their approach consists of minimizing an auxiliary cost function subject to the H∞

norm constraint and this cost provides an upper bound on the H2 norm. The work
of Berstein and Haddad has been extended to other mixed H2/H∞ control problem
(see for instance the work in [2, 3]). For other related works on the design of H2/H∞

controllers by state feedback or output feedback, we refer the reader to Haddad, et al. [4],
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