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Abstract. In this paper we present a state space solution to the robust stabilization
problem of general discrete-time multirate and periodic systems where the uncertainty is
described in terms of the gap and v—gap metric. This robust stability problem is converted
to a constrained Hoo optimal control problem by using the lifting technique. Then the
optimal robust stability margin is explicitly computed and a method is provided to get
the controllers satisfying the optimal robust stabilization margin. The solution amounts
to solving two discrete-time algebraic Riccati equations and an extended Parrot problem.
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1 Introduction
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Figure 1: A general multirate system.

A general multivariable discrete-time multirate system is depicted in Fig-
ure 1. Here the signals ui,...,u, and yq,...,y, are discrete-time signals
with different sampling rates. Such a multirate system can result from sam-
pling an analog system using multirate samplers and holds or can appear as
it is in some special applications. In our study, we assume that this system
is linear and causal, and satisfies certain periodic property. Because of this,
it can be converted to an equivalent LTI system using the so-called lifting or
blocking technique [9, 13, 15]. Hence the analysis and design techniques for



