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Stability of Dynamical Systems in Metric Space
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Abstract: In the paper a new approach is developed for stability analysis of
motions of dynamical systems defined on metric space using matrix-valued
preserving mappings. These results are applicable to a much larger class
of systems then existing results, including dynamical systems that cannot
be determined by the usual classical equations and inequalities. We apply
our results in the stability analysis of hybrid systems in general and two-
component hybrid systems.
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1 Introduction

This paper presents an approach to stability analysis of dynamical systems determined in
metric space. The method of analysis of invariant sets of dynamical systems was proposed
by Zubov [11] on the basis of generalized direct Liapunov method. In our approach
a generalized comparison principle is used together with the idea of multicomponent
mapping (cf. matrix-valued Liapunov functions [5, 6]).

In the present paper, we first developed a matrix-valued preserving mapping for sta-
bility analysis of general dynamical systems defined on metric space. To accomplish this,
we utilize, as in our earlier work (see [7]), stability preserving matrix-valued mappings.
We use the above results to establish the principal Lyapunov theorems for dynamical
systems on metric space. Finally, we analyze a class of hybrid systems, using some of
these results with particular application to two-component hybrid system.
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