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Abstract. This paper is concerned with the guaranteed cost control for a class of un-
certain discrete-time systems subject to both state and input delays. By choosing an
appropriate Lyapunov functional and utilizing the free-weighting matrix technique, a new
delay-dependent condition is firstly proposed for the existence of a state feedback con-
troller which ensures not only the asymptotic stability of the closed-loop system, but also
an adequate performance bound over all the admissible parameter uncertainties. Based
on it, the corresponding guaranteed cost controller is then obtained in terms of linear
matrix inequalities. An optimization problem is formulated to minimize the upper bound
on the cost function. Two examples are given to demonstrate the validity and potential
of the developed approach.
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1. Introduction. The stability of systems with parameter uncertainties has received
much attention during the past few decades (see [1-4] and references therein). The concept
of quadratic stability has been widely used for robust analysis and synthesis of uncertain
systems. However, when controlling a system with uncertain parameters, it is often
expected to design a control system which is not only stable but also ensures an adequate
level of performance. One approach to this problem is the so-called guaranteed cost control
technique which was first put forward in [5]. The purpose of guaranteed cost control is
twofold: 1) design a robust controller to stabilize the closed-loop system and 2) guarantee
a specified level of the performance index for all the uncertainties. This problem has been
addressed for both continuous-time [6-8] and discrete-time [9-13] cases.

On the other hand, time delays are often encountered in various engineering systems
such as chemical processes, long transmission lines in pneumatic systems, microwave os-
cillators and nuclear reactors. It has been recognized that the existence of delay in a
dynamic system may result in instability, oscillation or poor performance [14,15]. There-
fore, many approaches have been proposed to derive stability conditions for time delay
systems. Generally speaking, there are two kinds of stability criteria (delay-independent
and delay-dependent). The former does not include any information on the size of delay
while the latter employs such information. It is well known that delay-dependent stabil-
ity conditions are usually less conservative than delay-independent ones especially when
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