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Abstract: Linear hybrid mechanical systems with switchings of force fields are stud-
ied. Some sufficient conditions are brought forward for the switched systems being
asymptotically stable for any switched law. The results are obtained based on two
approaches. The first one is called as the decomposition method, and the second one
consists in an explicit construction of the common Lyapunov functions for the fami-
lies of systems corresponding to the switched systems. Different cases of domination
concerning one of the force field components (e.g., velocity, gyroscopic, dissipative,
potential) are considered.
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1 Introduction

The stability analysis of hybrid systems which are described by differential equations with
switching right-hand sides is one of the most important problems in modern automatic
control theory [3–5, 9, 15]. In various cases, after the design of continuous controller has
been finished, it is required to verify the stability of the closed system for any admissible
switching law [7, 9, 17]. Such a situation naturally arises when the switching law is either
unknown or is too complex to consider in the stability investigation.
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