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Abstract: In this paper we study a class of uncertain dynamical systems
and sufficient conditions, in terms of matrix-valued Liapunov functions are
provided for the new concept of stability and uniform asymptotic stability.
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1 Introduction

In many cases the motion of uncertain systems is successfully analysed in terms of the
development of ideas of direct Lyapunov method [1]. Recent surveys by Corless [2] and
Leitmann [3] of papers in this direction provide a comprehensive idea of what has been
done in the field of uncertain system investigations for the last decades. The aim of this
paper is to give an account of results of qualitative investigation of solutions to uncertain
systems with respect to the moving invariant set. To this end the method of matrix
Lyapunov functions is applied.

It should be noted that the investigation of uncertain system dynamics in terms of
matrix-valued functions allows the extension of the set of the direct Lyapunov method.

2 Statement of the Problem

2.1 Description of the system

We consider a mechanical system whose motion is modelled by the differential equations

dx

dt
= f(t, x, α), x(t0) = x0, (2.1)
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