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Abstract: This paper discusses the quadratic stability and quadratic stabi-

lization problem for a class of nonlinear perturbed discrete time-delay systems.
Necessary and sufficient conditions for quadratic stability are presented via
S-procedure technique and linear matrix inequality (LMI). Both static and
dynamic output feedback controllers are constructed respectively. Furthermore, necessary and sufficient conditions for quadratic stabilization via static
state feedback are constructed in the form of LMI. Finally, the effectiveness
of new approach is demonstrated by numerical examples.
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1 Introduction
Quadratic stabilization theory for discrete-time systems has been receiving much attention in the last decade, see [5, 6, 8, 12, 15, 19 – 21]. Quadratic stability means that there
exists a deterministic quadratic stable Lyapunov function for all admissible parameter
perturbations. The objective of quadratic stabilization is to find a feedback controller
such that the closed-loop systems are quadratically stable for all admissible parameter perturbations, where the associated Lyapunov function is quadratic and deterministic. By means of quasiconvex optimization approach, [6] constructs quadratic stabilizing
controllers via linear static output feedback and state feedback for discrete-time linear
systems with uncertainty. In [15], the robust stabilization for a class of single-input
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