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Abstract: A class of nonlinear differential equations systems is considered.

An approach for the construction of Lyapunov’s functions for these systems
is suggested. By the use of functions constructed the conditions of ultimate
boundedness of solutions for systems investigated are obtained.
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Introduction

In a variety of control systems design problems it is often required not only to stabilize
given programmed motions but to ensure also boundedness for every solution of system
investigated. Of great practical interest is the case when all the solutions enter a neighborhood of the origin and remain within it thereafter. Generally the time period needed
for the solution to enter this neighborhood depends on the initial values of the solution.
In this case solutions are called ultimately bounded [14].
The main approach for finding the conditions of boundedness of solutions for nonlinear
systems is the Lyapunov direct method. Using this method, numerous results on various
types of boundedness are obtained [6, 11, 12, 14, 16]. However, there are still no general
constructive approaches for the construction of Lyapunov’s functions.
In the present paper, a certain class of differential equations systems is considered.
An approach for the construction of Lyapunov’s functions for these systems is suggested.
The conditions for the existence of Lyapunov’s functions in the given form, satisfying
the assumptions of the Yoshizawa ultimate boundedness theorem [14] are investigated.
The results obtained are used for the analysis of the asymptotic behavior of solutions of
essentially nonlinear complex systems.
∗

Corresponding author: alex@vrm.apmath.spbu.ru

c 2008 InforMath Publishing Group/1562-8353 (print)/1813-7385 (online)/www.e-ndst.kiev.ua 109

