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Abstract: In this paper, we study the stability of a wide class of switched
systems using stability preserving mappings. By considering an existing result
and extending it to a general class of switched systems, we show that stability
preserving mappings constitute an important and practical tool in stability
analysis and design of switched systems.
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1 Introduction

We study the stability of a large class of switched systems using stability preserving map-
pings [1 – 4]. By a switched system, we mean a hybrid dynamical system that is composed
of a family of continuous-time subsystems and a rule orchestrating the switching between
the subsystems. Recently, there has been increasing interest in the stability analysis and
switching control design of such systems (for recent progress in this field, see the sur-
vey papers [5, 6] and the references cited therein). It is known that when considering
the switching method among several given subsystems, there are two main approaches
for stability analysis or design: in one the switching depends only on time while in the
other, the switching depends on the state and/or output of the system. In this paper,
we focus our attention on the case of switching among subsystems determined by time,
and in this sense we use the term time-controlled switched system. For such switched
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