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Abstract: This paper presents an original practical criterion of global stability anal-
ysis of nonlinear polynomial systems. This criterion derived from the application of
the Lyapunov direct method with a quadratic function generalizes the famous Lya-
punov stability condition for linear systems. Useful mathematical transformations
have allowed the formulation of the obtained conditions as an LMI (Linear Matrix
Inequalities) problem according to the polynomial system parameters.
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1 Introduction

The problem of stability analysis of nonlinear systems has received considerable attention
in the field of research in automatic control and different approaches have been proposed
in the literature related with this subject [1]– [16]. The polynomial technique of studying
stability of nonlinear systems is one of the most important developed approaches. It is
based on the modeling of the considered nonlinear analytical systems by a polynomial
system [17]– [27]. Notice that the class of polynomial systems is large enough to include
the description of numerous physical processes such as electrical machines and robot
manipulators [28]. Moreover, the description of polynomial systems can be simplified
using the Kronecker product and power of vectors and matrices [17, 29, 30].

In previous works, sufficient algebraic conditions of global asymptotic stability of poly-
nomial systems have been derived using the direct Lyapunov method with a quadratic
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