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in recent years there has been an explosion of research centred on the appearance
of so called chaotic behaviour this book provides a largely self contained
introduction to the mathematical structures underlying models of systems whose
state changes with time and which therefore may exhibit this sort of behaviour the
early part of this book is based on lectures given at the university of london and
covers the background to dynamical systems the fundamental properties of such
systems the local bifurcation theory of flows and diffeomorphisms anosov
automorphism the horseshoe diffeomorphism and the logistic map and area
preserving planar maps the authors then go on to consider current research in this
field such as the perturbation of area preserving maps of the plane and the
cylinder this book which has a great number of worked examples and exercises
many with hints and over 200 figures will be a valuable first textbook to both
senior undergraduates and postgraduate students in mathematics physics
engineering and other areas in which the notions of qualitative dynamics are
employed
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chaos is the idea that a system will produce very different long term behaviors
when the initial conditions are perturbed only slightly chaos is used for novel time
or energy critical interdisciplinary applications examples include high performance
circuits and devices liquid mixing chemical reactions biological systems crisis
management secure information processing and critical decision making in politics
economics as well as military applications etc this book presents the latest
investigations in the theory of chaotic systems and their dynamics the book covers
some theoretical aspects of the subject arising in the study of both discrete and
continuous time chaotic dynamical systems this book presents the state of the art
of the more advanced studies of chaotic dynamical systems

this book comprises an impressive collection of problems that cover a variety of
carefully selected topics on the core of the theory of dynamical systems aimed at
the graduate upper undergraduate level the emphasis is on dynamical systems
with discrete time in addition to the basic theory the topics include topological low
dimensional hyperbolic and symbolic dynamics as well as basic ergodic theory as
in other areas of mathematics one can gain the first working knowledge of a topic
by solving selected problems it is rare to find large collections of problems in an
advanced field of study much less to discover accompanying detailed solutions this
text fills a gap and can be used as a strong companion to an analogous dynamical
systems textbook such as the authors own dynamical systems universitext springer
or another text designed for a one or two semester advanced undergraduate
graduate course the book is also intended for independent study problems often
begin with specific cases and then move on to general results following a natural
path of learning they are also well graded in terms of increasing the challenge to
the reader anyone who works through the theory and problems in part i will have
acquired the background and techniques needed to do advanced studies in this
area part ii includes complete solutions to every problem given in part i with each
conveniently restated beyond basic prerequisites from linear algebra differential
and integral calculus and complex analysis and topology in each chapter the
authors recall the notions and results without proofs that are necessary to treat
the challenges set for that chapter thus making the text self contained

this text is designed for those who wish to study mathematics beyond linear
algebra but are unready for abstract material rather than a theorem proof
corollary exposition it stresses geometry intuition and dynamical systems 1996
edition

this textbook introduces the language and the techniques of the theory of
dynamical systems of finite dimension for an audience of physicists engineers and
mathematicians at the beginning of graduation author addresses geometric
measure and computational aspects of the theory of dynamical systems some
freedom is used in the more formal aspects using only proofs when there is an
algorithmic advantage or because a result is simple and powerful the first part is
an introductory course on dynamical systems theory it can be taught at the master
s level during one semester not requiring specialized mathematical training in the
second part the author describes some applications of the theory of dynamical
systems topics often appear in modern dynamical systems and complexity theories
such as singular perturbation theory delayed equations cellular automata fractal
sets maps of the complex plane and stochastic iterations of function systems are
briefly explored for advanced students the author also explores applications in
mechanics electromagnetism celestial mechanics nonlinear control theory and
macroeconomy a set of problems consolidating the knowledge of the different
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subjects including more elaborated exercises are provided for all chapters

the main purpose of developing stability theory is to examine dynamic responses of
a system to disturbances as the time approaches infinity it has been and still is the
object of intense investigations due to its intrinsic interest and its relevance to all
practical systems in engineering finance natural science and social science this
monograph provides some state of the art expositions of major advances in
fundamental stability theories and methods for dynamic systems of ode and dde
types and in limit cycle normal form and hopf bifurcation control of nonlinear
dynamic systems presents comprehensive theory and methodology of stability
analysis can be used as textbook for graduate students in applied mathematics
mechanics control theory theoretical physics mathematical biology information
theory scientific computation serves as a comprehensive handbook of stability
theory for practicing aerospace control mechanical structural naval and civil
engineers

this book gives a mathematical treatment of the introduction to qualitative
differential equations and discrete dynamical systems the treatment includes
theoretical proofs methods of calculation and applications the two parts of the
book continuous time of differential equations and discrete time of dynamical
systems can be covered independently in one semester each or combined together
into a year long course the material on differential equations introduces the
qualitative or geometric approach through a treatment of linear systems in any
dimensions there follows chapters where equilibria are the most important feature
where scalar energy functions is the principal tool where periodic orbits appear
and finally chaotic systems of differential equations the many different approaches
are systematically introduced through examples and theorems the material on
discrete dynamical systems starts with maps of one variable and proceeds to
systems in higher dimensions the treatment starts with examples where the
periodic points can be found explicitly and then introduces symbolic dynamics to
analyze where they can be shown to exist but not given in explicit form chaotic
systems are presented both mathematically and more computationally using
lyapunov exponents with the one dimensional maps as models the
multidimensional maps cover the same material in higher dimensions this higher
dimensional material is less computational and more conceptual and theoretical
the final chapter on fractals introduces various dimensions which is another
computational tool for measuring the complexity of a system it also treats iterated
function systems which give examples of complicated sets in the second edition of
the book much of the material has been rewritten to clarify the presentation also
some new material has been included in both parts of the book this book can be
used as a textbook for an advanced undergraduate course on ordinary differential
equations and or dynamical systems prerequisites are standard courses in calculus
single variable and multivariable linear algebra and introductory differential
equations

this book is a mathematically rigorous introduction to the beautiful subject of
ordinary differential equations for beginning graduate or advanced undergraduate
students students should have a solid background in analysis and linear algebra
the presentation emphasizes commonly used techniques without necessarily
striving for completeness or for the treatment of a large number of topics the first
half of the book is devoted to the development of the basic theory linear systems
existence and uniqueness of solutions to the initial value problem flows stability
and smooth dependence of solutions upon initial conditions and parameters much
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of this theory also serves as the paradigm for evolutionary partial differential
equations the second half of the book is devoted to geometric theory topological
conjugacy invariant manifolds existence and stability of periodic solutions
bifurcations normal forms and the existence of transverse homoclinic points and
their link to chaotic dynamics a common thread throughout the second part is the
use of the implicit function theorem in banach space chapter 5 devoted to this
topic the serves as the bridge between the two halves of the book

this introduction to dynamical systems theory guides readers through theory via
example and the graphical matlab interface the simulink accessory is used to
simulate real world dynamical processes examples included are from mechanics
electrical circuits economics population dynamics epidemiology nonlinear optics
materials science and neural networks the book contains over 330 illustrations 300
examples and exercises with solutions

written by recognized experts this edited book covers recent theoretical
experimental and applied issues in the growing fi eld of complex systems and
nonlinear dynamics it is divided into two parts with the first section application
based incorporating the theory of bifurcation analysis numerical computations of
instabilities in dynamical systems and discussing experimental developments the
second part covers the broad category of statistical mechanics and dynamical
systems several novel exciting theoretical and mathematical insights and their
consequences are conveyed to the reader

the authors mathematicians of unknown affiliations characterize asymptotic
properties stability hyperbolicity exponential dichotomy of linear differential
equations on banach spaces and infinite dimensional dynamical systems in terms
of spectral properties of a special type of associated continuous semigroups of
linear operators the theory of nonautonomous abstract cauchy problems on banach
spaces the theory of ¢ and banach algebras ergodic theory the theory of hyperbolic
dynamical systems and lyapunov exponents applications are provided to linear
control theory magnetohydrodynamics and the theory of transfer operators
annotation copyrighted by book news inc portland or

chaos and dynamical systems presents an accessible clear introduction to
dynamical systems and chaos theory important and exciting areas that have
shaped many scientific fields while the rules governing dynamical systems are well
specified and simple the behavior of many dynamical systems is remarkably
complex of particular note simple deterministic dynamical systems produce output
that appears random and for which long term prediction is impossible using little
math beyond basic algebra david feldman gives readers a grounded concrete and
concise overview in initial chapters feldman introduces iterated functions and
differential equations he then surveys the key concepts and results to emerge from
dynamical systems chaos and the butterfly effect deterministic randomness
bifurcations universality phase space and strange attractors throughout feldman
examines possible scientific implications of these phenomena for the study of
complex systems highlighting the relationships between simplicity and complexity
order and disorder filling the gap between popular accounts of dynamical systems
and chaos and textbooks aimed at physicists and mathematicians chaos and
dynamical systems will be highly useful not only to students at the undergraduate
and advanced levels but also to researchers in the natural social and biological
sciences

the theory of dynamical systems is a broad and active research subject with
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connections to most parts of mathematics dynamical systems an introduction
undertakes the difficult task to provide a self contained and compact introduction
topics covered include topological low dimensional hyperbolic and symbolic
dynamics as well as a brief introduction to ergodic theory in particular the authors
consider topological recurrence topological entropy homeomorphisms and
diffeomorphisms of the circle sharkovski s ordering the poincaré bendixson theory
and the construction of stable manifolds as well as an introduction to geodesic
flows and the study of hyperbolicity the latter is often absent in a first introduction
moreover the authors introduce the basics of symbolic dynamics the construction
of symbolic codings invariant measures poincaré s recurrence theorem and
birkhoff s ergodic theorem the exposition is mathematically rigorous concise and
direct all statements except for some results from other areas are proven at the
same time the text illustrates the theory with many examples and 140 exercises of
variable levels of difficulty the only prerequisites are a background in linear
algebra analysis and elementary topology this is a textbook primarily designed for
a one semester or two semesters course at the advanced undergraduate or
beginning graduate levels it can also be used for self study and as a starting point
for more advanced topics

precise dynamic models of processes are required for many applications ranging
from control engineering to the natural sciences and economics frequently such
precise models cannot be derived using theoretical considerations alone therefore
they must be determined experimentally this book treats the determination of
dynamic models based on measurements taken at the process which is known as
system identification or process identification both offline and online methods are
presented i e methods that post process the measured data as well as methods that
provide models during the measurement the book is theory oriented and
application oriented and most methods covered have been used successfully in
practical applications for many different processes illustrative examples in this
book with real measured data range from hydraulic and electric actuators up to
combustion engines real experimental data is also provided on the springer
webpage allowing readers to gather their first experience with the methods
presented in this book among others the book covers the following subjects
determination of the non parametric frequency response fast fourier transform
correlation analysis parameter estimation with a focus on the method of least
squares and modifications identification of time variant processes identification in
closed loop identification of continuous time processes and subspace methods
some methods for nonlinear system identification are also considered such as the
extended kalman filter and neural networks the different methods are compared
by using a real three mass oscillator process a model of a drive train for many
identification methods hints for the practical implementation and application are
provided the book is intended to meet the needs of students and practicing
engineers working in research and development design and manufacturing

there is an explosion of interest in dynamical systems in the mathematical
community as well as in many areas of science the results have been truly exciting
systems which once seemed completely intractable from an analytic point of view
can now be understood in a geometric or qualitative sense rather easily scientists
and engineers realize the power and the beauty of the geometric and qualitative
techniques these techniques apply to a number of important nonlinear problems
ranging from physics and chemistry to ecology and economics computer graphics
have allowed us to view the dynamical behavior geometrically the appearance of
incredibly beautiful and intricate objects such as the mandelbrot set the julia set
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and other fractals have really piqued interest in the field this is text is aimed
primarily at advanced undergraduate and beginning graduate students throughout
the author emphasizes the mathematical aspects of the theory of discrete
dynamical systems not the many and diverse applications of this theory the field of
dynamical systems and especially the study of chaotic systems has been hailed as
one of the important breakthroughs in science in the past century and its
importance continues to expand there is no question that the field is becoming
more and more important in a variety of scientific disciplines new to this edition
greatly expanded coverage complex dynamics now in chapter 2 the third chapter is
now devoted to higher dimensional dynamical systems chapters 2 and 3 are
independent of one another new exercises have been added throughout

discontinuous dynamical systems presents a theory of dynamics and flow
switchability in discontinuous dynamical systems which can be as the
mathematical foundation for a new dynamics of dynamical system networks the
book includes a theory for flow barriers and passability to boundaries in
discontinuous dynamical systems that will completely change traditional concepts
and ideas in the field of dynamical systems edge dynamics and switching
complexity of flows in discontinuous dynamical systems are explored in the book
and provide the mathematical basis for developing the attractive network channels
in dynamical systems the theory of bouncing flows to boundaries edges and
vertexes in discontinuous dynamical systems with multi valued vector fields is
described in the book as a billiard theory of dynamical system networks the theory
of dynamical system interactions in discontinued dynamical systems can be used
as a general principle in dynamical system networks which is applied to dynamical
system synchronization the book represents a valuable reference work for
university professors and researchers in applied mathematics physics mechanics
and control dr albert c j luo is an internationally respected professor in nonlinear
dynamics and mechanics and he works at southern illinois university edwardsville
usa

over the last four decades there has been extensive development in the theory of
dynamical systems this book aims at a wide audience where the first four chapters
have been used for an undergraduate course in dynamical systems material from
the last two chapters and from the appendices has been used quite a lot for master
and phd courses all chapters are concluded by an exercise section the book is also
directed towards researchers where one of the challenges is to help applied
researchers acquire background for a better understanding of the data that
computer simulation or experiment may provide them with the development of the
theory
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