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Abstract. The problem of persistent bounded disturbance rejection for uncertain linear

impulsive systems is considered in this paper. The systems under consideration is subject

to polytopic uncertainties appearing in all matrices of the state-space model. By using pos-

itive invariant set and Lyapunov function methods, a sufficient condition for robust internal

stability and L1-performance of the impulsive systems is established in terms of linear ma-

trix inequalities. A simple algebraic approach to the design of a linear state-feedback

controller that robustly stabilizes the system and achieves a desired level of disturbance

attenuation is proposed. Furthermore, since Lyapunov function matrix is decoupled from

coefficient matrices in the newly obtained sufficient criterion, it is convenient to study

the robustness problem for impulsive systems with respect to polytopic uncertainties. A

numerical example is worked out to illustrate the efficiency of the proposed approach and

less conservatism of the newly obtained results.
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1 Introduction

Impulsive systems arise in many areas such as neural networks, communi-
cation, rhythm in medicine and biology, optimal control in economics and
so on (see, e.g., [10], [12]–[14], [16], [19] and the references therein). Impul-
sive differential equations, that is, differential equations involving impulsive
effects, appear as a natural description of these phenomena of several real
world problems. The theory of impulsive differential systems is still devel-
oping up to now. There have been many works devoted to the qualitative
analysis of impulsive systems and applications of impulsive control theory
(see, e.g., [10], [14], [15], [18] and the references therein). Recently, problems
concerning control of impulsive systems have also attracted increasing atten-
tions [5], [12], [13], [15]. Particularly, the controllability and its applications,
and the design problem of impulsive control systems have been addressed in
[6], [11], [12] and [16]. Very recently, the problem of disturbance rejection


