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Explore the dynamics and stability
of real-world nonlinear systems with... |
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STABILITY BY LIAPUNOV'S
MATRIX FUNCTION METHOD
WITH APPLICATIONS

A A MARTYNYUK

August 1998 / 276 pages, illus.
ISBN: 0-8247-0191-7 / $ 150.00

When ordering, use code
011MARTO2

CONTENTS

Preliminaries

Matrix Liapunov Function
Methods in General

Stability of Singularly-
-Perturbed Systems

Stability Analysis of
Stochastic Systems

Some Models of Real
World Phenomena

References

STABILITY BY LIAPUNOV’S
MATRIX FUNCTION METHOD
WITH APPLICATIONS

PURE AND APPLIED MATHEMATICS:
A Series of Monographs and Textbooks / 214

A. A. MARTYNYUK
National Academy of Sciences of Ukraine, Kiev

This innovative book provides a systematic study of matrix

Liapunov functions, incorporating new techniques for the

qualitative analysis of nonlinear systems encountered in a

wide variety of real-world situations.

Written by an expert in the area of stability analysis, Stability

by Liapunov s Matrix Function Method with Applications

*models the stability of actual objects using ordinary
differential equations, singularly perturbed systems, and
high-dimensional stochastic systems

* tests the multistability of motion in large-scale systems
using matrix-valued functions

* details the classic direct Liapunov method and its variants

* compares scalar, vector, and matrix-valued Liapunov
functions

*proposes a new generalization of the matrix-valued
auxiliary function .

e formulates the criteria of motion stability using special
matrices

+ and more!

With over 650 equations and references, Stability by Liapunov’s Matrix Function
Method with Applications will appeal to pure and applied mathematicians; applied
physicists; control and electrical engineers; communication network specialists;
probabilists; performance analysts; applied statisticians; industrial engineers;
operations researchers; and upper-level undergraduate and graduate students
studying ordinary differential equations, singular perturbed equations, and stochastic
equations.
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Devise algorithms for constructing appropriate
functions to increase efficiency with...
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QUALITATIVE METHODS IN
NONLINEAR DYNAMICS

Novel Approaches to
Liapunov’s Matrix Functions

PURE AND APPLIED MATHEMATICS:
A Series of Monographs and Textbooks / 246

A. A. MARTYNYUK
National Academy of Sciences of Ukraine, Kiev

Provides a survey of results on scalar and
vector Liapunov § functions!

* Discusses innovative methods of initial system
decomposition

* Focuses on exponential polystability of separable
motions as well as integral and Lipschitz stabilities

« Considers problems of dynamics of nonlinear
systems in the presence of impulsive perturbations

» Demonstrates new approaches to constructing of
asymptotic stability domains

Qualitative Methods in Nonlinear Dynamics is a
groundbreaking reference for pure and applied
mathematicians; applied physicists; control, electrical,
electronics, and industrial engineers; communication
network specialists; performance analysts; and
operations researchers. The book is stimulating texts
for upper-level undergraduate and graduate students
in these disciplines.
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Uncertain Dynamical Systems: Stability and Motion Control
A.A. Martynyuk and Yu.A. Martynyuk-Chernienko
Institute of Mechanics, National Academy of Sciences of Ukraine, Kyiv

This self-contained book provides systematic instructive analysis of uncertain systems
of the following types: ordinary differential equations, impulsive equations, equations
on time scales, singularly perturbed differential equations, and set differential
equations. Each chapter contains new conditions of stability of unperturbed motion
of the above-mentioned type of equations, along with some applications. Without
assuming specific knowledge of uncertain dynamical systems, the book includes many
fundamental facts about dynamical behaviour of its solutions. Giving a concise review
of current research developments, Uncertain Dynamical Systems: Stability and
Motion Control

« Details all proofs of stability conditions for five classes of uncertain systems
e Clearly defines all used notions of stability and control theory

e Contains an extensive bibliography, facilitating quick access to specific subject
areas in each chapter

Requiring only a fundamental knowledge of general theory of differential equations
and calculus, this book serves as an excellent text for pure and applied
mathematicians, applied physicists, industrial engineers, operations researchers, and
upper-level undergraduate and graduate students studying ordinary differential
equations, impulse equations, dynamic equations on time scales, and set differential
equations.
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