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Abstract: In the paper presents a brief survey of some new developments in
Lyapunov’s approach including the generalized perturbation equation and its
applications; the use of nonanalytic Lyapunov functions; an extension of the
Barbashin-Krasovskii theorem related to asymptotic stability assured by a
Lyapunov function with nonpositive derivative; the consistency condition for
a time-space mosaic that constitutes a discontinuous Lyapunov function valid
for investigation of stability; the introduction of non sign-definite functions for
use in control (carrying surfaces); the extremal set construction for control,
stabilization, and nonlinear asymptotic observer design.
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1 Introduction

After the seminal work of Lyapunov [1], stability theory was recognized as an indepen-
dent and important field of knowledge. Since that time of 1892, it counted spectac-
ular achievements such as Chetaev’s instability theorem, Malkin’s reduction principle,
Krasovskii-Lyapunov functionals for delay differential equations, stability with respect
to a part of variables, absolute stability of control systems, vector Lyapunov functions,
matrix Lyapunov functions, to name just a few. These fundamental developments and
some other important results can be found in [1 – 24], see also references therein.

This survey of some relatively recent developments concentrates on directions where
the author personally participated.

The bibliography of the survey is limited to the topics considered which are presented
in the order that relates to the areas of application and seems convenient for the reader.
Efforts have been made to make the paper self-contained.
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