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BENOIT MANDELBROT
A Life in Many Dimensions
edited by Michael Frame (Yale University)

This is a collection of articles, many written by people 
who worked with Mandelbrot, memorializing the 
remarkable breadth and depth of his work in science 
and the arts. Contributors include mathematicians, 
physicists, biologists, economists, and engineers, as 
expected; and also artists, musicians, teachers, an 
historian, an architect, a filmmaker, and a comic. 
Some articles are quite technical, others entirely 
descriptive. All include stories about Benoit.

While he is known most widely for his work in 
mathematics and in finance, Benoit influenced 
almost every field of modern intellectual activity. 
No other book captures the breadth of all of Benoit’s 
accomplishments.

400pp  Sep 2012
978-981-4366-06-9 US$118 £78
978-981-4366-07-6(ebook) US$153

World Scientific Series in 
20th Century Physics – Vol. 40

MURRAY GELL-MANN
Selected Papers
edited by Harald Fritzsch (University of Munich)

“As an admirer of Murray Gell-Mann, I can only 
applaud the initiative of Harald Fritzsch to publish 
a selection of Gell-Mann’s papers. What interested 
me most in the collection were not the papers 
published in journals, but rather, the contributions 
to conferences, talks and so on.”

CERN Courier

Murray Gell-Mann is one of the leading physicists 
of the world. He was awarded the Nobel Prize in 
Physics in 1969 for his work on the classification 
and symmetries of elementary particles, including 
the approximate SU(3) symmetry of hadrons. His list 
of publications is impressive; a number of his papers 
have become landmarks in physics. In 1953, Gell-
Mann introduced the strangeness quantum number, 
conserved by the strong and electromagnetic 
interactions but not by the weak interaction. In 1954 
he and F E Low proposed what was later called the 
renormalization group. In 1958 he and R P Feynman 
wrote an important article on the V-A theory of the 
weak interaction. In 1961 and 1962 he described 
his ideas about the SU(3) symmetry of hadrons 
and its violation, leading to the prediction of the 
Ω- particle. In 1964 he proposed the quark picture 
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profile subjects, in which his point of view, though 
unpopular at the moment, is likely to prevail 
eventually. His colleagues have made him one of 
the two physicists most often cited in the scientific 
literature, for several decades.

424pp Sep 2011
978-981-4350-12-9 US$78 £51
978-981-4350-13-6(pbk) US$38 £25
978-981-4350-14-3(ebook) US$101  £67

of hadrons. In 1971 he and H Fritzsch proposed the 
exactly conserved “color” quantum number and in 
1972 they discussed what they later called quantum 
chromodynamics (QCD), the gauge theory of color. 
These major publications and many others are 
collected in this volume, providing physicists with 
easy access to much of Gell-Mann’s work. Some of 
the articles are concerned with his recollections of 
the history of elementary particle physics in the third 
quarter of the twentieth century.

464pp Feb 2010
978-981-283-684-7 US$105 £69
978-981-4261-62-3(pbk) US$48 £32
978-981-283-685-4(ebook) US$137

MORE AND DIFFERENT
Notes from a Thoughtful Curmudgeon
by Philip W Anderson (Princeton University)

“Philip W Anderson is the doyen of present-day 
condensed matter physics, and has written widely 
and provocatively on many subjects both within 
and without the discipline.This collection of his 
essays is guaranteed to instruct, amuse and in some 
cases annoy readers irrespective of their specialist 
backgrounds.”

Anthony Leggett, Nobel Laureate

“Phil Anderson has made many wonderful 
contributions to physics, often illustrating his 
favorite theme of how more is different. I am sure 
readers of diverse interests will enjoy this book and 
learn much from it.”

Edward Witten
Institute for Advanced Study, Princeton

“Anderson has put together an entertaining and 
instructive collection of highly readable reviews, 
columns, talks, and unpublished essays on science 
and the scientists he has known. He is rarely 
inappropriately provocative, and he is a pleasure 
to read.”

Physics Today

Philip Anderson was educated at University High 
School in Urbana, Illinois, at Harvard (BS 1943, PhD 
1949), and further educated at Bell Laboratories, 
where his career (1949-1984) coincided with 
the greatest period of that remarkable institution. 
Starting in 1967, he shared his time with Cambridge 
University (until 1975) and then with Princeton, 
where he continued full time as Joseph Henry 
Professor until 1997. As an emeritus he remains 
active in research, and at press time he was involved 
in several scientific controversies about high 



TIME REVERSIBILITY, COMPUTER SIMULATION, 
ALGORITHMS, CHAOS
2nd Edition
by William Graham Hoover & Carol Griswold Hoover 
(University of California, Davis)

Review of the First Edition

“The author has written a lively, informal, and somewhat personal review 
of a branch of statistical physics that he has helped develop over the past 
two decades or so.”

Mathematical Reviews

The book begins with a discussion, contrasting the idealized reversibility 
of basic physics against the pragmatic irreversibility of real life. Computer 
models, and simulation, are next discussed and illustrated. Simulations 
provide the means to assimilate concepts through worked-out examples. 
State-of-the-art analyses, from the point of view of dynamical systems, are 
applied to many-body examples from nonequilibrium molecular dynamics 
and to chaotic irreversible flows from finite-difference, finite-element, 
and particle-based continuum simulations. Two necessary concepts from 
dynamical-systems theory — fractals and Lyapunov instability — are 
fundamental to the approach.

This new edition includes considerable new material on shockwaves, 
Lyapunov spectra and fluctuations.

400pp Jun 2012
978-981-4383-16-5 US$88     £58

SPATIO-TEMPORAL CHAOS AND VACUUM 
FLUCTUATIONS OF QUANTIZED FIELDS
by Christian Beck (Queen Mary, University of London, UK)

This book describes new applications for spatio-temporal chaotic dynamical 
systems in elementary particle physics and quantum field theories. The 
stochastic quantization approach of Parisi and Wu is extended to more 
general deterministic chaotic processes as generated by coupled map 
lattices. In particular, so-called chaotic strings are introduced as a suitable 
small-scale dynamics of vacuum fluctuations. This more general approach to 
second quantization reduces to the ordinary stochastic quantization scheme 
on large scales, but it also opens up interesting new perspectives: chaotic 
strings appear to minimize their vacuum energy for the observed numerical 
values of the free standard model parameters.

292pp Apr 2002
978-981-02-4798-0 US$106    £70
978-981-277-823-9(ebook) US$138

GEOMETRICAL THEORY OF DYNAMICAL 
SYSTEMS AND FLUID FLOWS
Revised Edition
by Tsutomu Kambe 
(Institute of Dynamical Systems, Japan)

“The book is very interesting and offers a broad 
spectrum of concepts, oscillating among pure 
mathematics, theoretical physics and natural 
sciences … It can be recommended to graduate 
and PhD students, as well as to all researchers 
seeking solutions to their problems by means of 
dynamical systems theory.”

Pure and Applied Geophysics

This is an introductory textbook on the geometrical 
theory of dynamical systems, fluid flows and 
certain integrable systems. The topics are interdisciplinary and extend from 
mathematics, mechanics and physics to mechanical engineering, and the 
approach is very fundamental. The main theme of this book is a unified 
formulation to understand dynamical evolutions of physical systems within 
mathematical ideas of Riemannian geometry and Lie groups by using well-
known examples. 

444pp  Dec 2009
978-981-4282-24-6 US$112     £74

INTEGRABILITY AND NONINTEGRABILITY 
OF DYNAMICAL SYSTEMS
by Alain Goriely (University of Arizona, USA)

“It is a valuable book and serves as a very useful 
tool for all researchers working on these problems 
and, at the same time, as an educative textbook 
for anyone wishing to be introduced to the above 
theory.”

Mathematical Reviews

“It is a nice introductory book for people 
interested in the field of the integrability (and 
nonintegrability) of dynamical systems.”

Mathematics Abstracts

Contents: Integrability: An Algebraic Approach; Integrability: An Analytic 
Approach; Polynomial and Quasi-Polynomial Vector Fields; Nonintegrability; 
Hamiltonian Systems; Nearly Integrable Dynamical Systems; Open Problems.

436pp Aug 2001
978-981-02-3533-8 US$128 £84
978-981-281-194-3(ebook) US$166

TOPICS IN BIFURCATION THEORY 
AND APPLICATIONS
2nd Edition
by Gérard Iooss (Institut Universitaire de France) 
& Moritz Adelmeyer (ETH Zürich)

This textbook presents the most efficient analytical 
techniques in the local bifurcation theory of vector 
fields. It is centered on the theory of normal forms 
and its applications, including interaction with 
symmetries.

Contents: Center Manifolds, Normal Forms, and 
Bifurcations of Vector Fields Near Critical Points: 
Unperturbed Vector Fields; Perturbed Vector Fields; Couette–Taylor Problem: 
Formulation of the Problem; Couette Flow; Bifurcations from Couette Flow; 
Bifurcations from Taylor Vortex Flow; Center Manifolds, Normal Forms, and 
Bifurcations of Vector Fields Near Closed Orbits: Preliminaries; Adaptation 
of Floquet Theory; Unperturbed Case; Perturbed Case.

196pp Jan 1999
978-981-02-3728-8 US$49 £32

DYNAMICAL SYSTEMS
A Collection of Papers
edited by Ya G Sinai (Princeton University)

This volume consists of very high quality articles which not only give a very 
good account of this field in the Soviet Union, but also provide stimulating 
materials for researchers working on this topic.

Contents: On the Relations Among Various Entropy Characteristics of 
Dynamical Systems (E I Dinaburg); On Structurally Unstable Attracting 
Limit Sets of Lorenz Attractor Type (V S Afraimovich et al.); Dimensional 
Type Characteristics for Invariant Sets of Dynamical Systems (Y B Pesin); 
Dynamical Systems with Elastic Relations (Y G Sinai); Ergodic Properties 
of Dispersing Billiards (Y G Sinai); The Existence of Caustics for a Billiard 
Problem in a Convex Domain (V F Lasutkin); On the Ergodic Properties of 
Nowhere Dispersing Billiards (L A Bunimovich); Structure of Transversal 
Leaves in Multidimensional Semidispersing Billiards (N I Chernov); and 
other papers.

684pp Apr 1991
978-981-02-0436-5 US$113 £75
978-981-02-0437-2(pbk) US$55 £37

ADVANCED SERIES IN NONLINEAR DYNAMICS

Vol. 23

Vol. 21

Vol. 19

Vol. 3

Vol. 1

::Textbook

::Textbook

2 www.worldscientific.com



A NONLINEAR DYNAMICS PERSPECTIVE OF 
WOLFRAM’S NEW KIND OF SCIENCE
(Volume V)
Leon O Chua (University of California, Berkeley)

This penultimate volume contains numerous original, elegant, and 
surprising results in 1-dimensional cellular automata. Perhaps the 
most exciting, if not shocking, new result is the discovery that only 
82 local rules, out of 256, suffice to predict the time evolution of any 
of the remaining 174 local rules from an arbitrary initial bit-string 
configuration. This is contrary to the well-known folklore that 256 
local rules are necessary, leading to the new concept of quasi-global 
equivalence.

Another surprising result is the introduction of a simple, yet explicit, 
infinite bit string called the super string S, which contains all random 
bit strings of finite length as sub-strings. As an illustration of the 
mathematical subtlety of this amazing discrete testing signal, the super 
string S is used to prove mathematically, in a trivial and transparent 
way, that rule 170 is as chaotic as a coin toss.

But perhaps the most provocative idea is the proposal for adopting rule 
137, over its three globally-equivalent siblings, including the heretofore 
more well-known rule 110, as the prototypical universal Turing machine.

350pp Mar 2012
978-981-4390-51-4 US$158 £104
978-981-4390-52-1(ebook) US$205 £135

CONTINUOUS AND DISCONTINUOUS 
PIECEWISE-SMOOTH ONE-DIMENSIONAL MAPS
Invariant Sets and Bifurcation Structures
by Viktor Avrutin (University of Stuttgart, Germany), Laura Gardini (University of 
Urbino, Italy), Michael Schanz (University of Stuttgart, Germany), Irina Sushko 
(National Academy of Sciences of Ukraine, Ukraine), & Fabio Tramontana 
(University of Urbino, Italy)

Contents: Introduction: Continuous and Discontinuous Piecewise-Smooth and 
Especially Piecewise-Linear Models (An Overview). Bifurcations in Piecewise 
Smooth Systems; General Concepts: Border Collision and Crisis Bifurcations, 
Map Replacement Technique; Continuous Piecewise-Linear Maps: Bifurcation 
Structures in Regular and Chaotic Domains; Discontinuous Piecewise-
Linear Maps: Period Adding and Bandcount Adding Bifurcation Structures; 
Discontinuous Piecewise-Linear Maps: Period Increment and Bandcount 
Increment Bifurcation Structures; Multi-Dimensional Parameter Spaces and 
Their Organizing Centers.

400pp Jun 2012
978-981-4368-82-7 US$120 £79
978-981-4368-83-4(ebook) US$156

DEVELOPMENT OF MEMRISTOR BASED CIRCUITS
by Herbert Ho-Ching Iu & Andrew L Fitch 
(The University of Western Australia, Australia)

In 1971, Leon O. Chua presented the formulation of a memristor, which was 
postulated as the fourth circuit element in electrical circuit theory — one that 
could join the existing core group of elements: capacitor, resistor and inductor. 
For over thirty years, the memristor had held no significance in circuit theory. 
Then in 2008, a group of scientists from Hewlett-Packard Labs (HP) developed 
a working memristor. Although the solid state implementation of the memristor 
inspired appreciable interest in developing applications, memristors are not yet 
available on the market to date. HP labs do not expect to introduce memristors 
in a product for a few more years. Therefore, the development of memristor-
based circuits is essential for further experimental research on the applications.

Combining an overview, tutorial and technical articles, the book describes the 
state-of-the-art research on significant issues in the field. Examples of memristor 
mimicking circuits are presented, and applications of memristor-based circuits 
addressed.

200pp Sep 2012
978-981-4383-38-7 US$98 £65
978-981-4383-39-4(ebook) US$127

CHAOS IN NATURE
by Christophe Letellier (CORIA, University of Rouen, France)

This book draws on the history of the concepts underlying chaos theory 
from the 17th century to the last decade, and by various examples, show 
how general is this theory in a wide range of applications: meteorology, 
chemistry, populations, astrophysics, biomedicine, etc.

Contents: From Celestial Mechanics to Chaos: The Laws of Dynamics ; 
The Three Body Problem 11; Simplification of the Three Body Problem; 
The Success of Celestial Mechanics; Birth of the Global Approach 41; The 
Stability of the Solar System; Chaos in Nature: Properties and Examples: 
Periodic and Chaotic Oscillators; From Mathematics to Physical Systems; 
From Meteorology to Chaos: The Second Wave; Structure of Chaotic 
Attractors; Chemical Reactions; Population Evolution 161; Chaos in 
Biology; Chaotically Variable Stars.

300pp Jun 2012
978-981-4374-42-2 US$98 £65
978-981-4374-43-9(ebook) US$127

ROBUST CHAOS AND 
ITS APPLICATIONS
by Elhadj Zeraoulia (University of Tébessa, 
Algeria) & Julien Clinton Sprott (University of 
Wisconsin-Madison, USA)

This unique book explores the definition, 
sources, and roles of robust chaos. It is written 
in a reasonably self-contained manner and 
aims to provide students and researchers with 
the necessary understanding of the subject. 
Most of the known results, experiments, and 
conjectures about chaos in general and about 
robust chaos in particular are collected here 
in a pedagogical form. Many examples of dynamical systems, ranging 
from purely mathematical to natural and social processes displaying 
robust chaos, are discussed in detail. At the end of each chapter is a 
set of exercises and open problems (more than 260 in the whole book) 
intended to reinforce the ideas and provide additional experiences for 
both readers and researchers in nonlinear science in general, and chaos 
theory in particular.

472pp Oct 2011
978-981-4374-07-1 US$150 £99
978-981-4374-08-8(ebook) US$195

A NONLINEAR DYNAMICS 
PERSPECTIVE OF WOLFRAM’S 
NEW KIND OF SCIENCE
(Volume IV)
Leon O Chua (University of California, 
Berkeley)

This volume continues the author’s odyssey 
on l-D cellular automata as chronicled in 
Volumes I, II and III, by uncovering a novel 
quasi-ergodicity phenomenon involving 
orbits meandering among omega-limit orbits 
of complex (group 5) and hyper (group 6) 
Bernoulli rules. This discovery is embellished 
with analytical formulas characterizing the 
fractal properties of characteristic functions, as well as explicit formulas 
for generating colorful and pedagogically revealing isomorphic basin 
tree diagrams. Many new results were derived and proved by uncovering 
subtle symmetries endowed by various subsets of the 256 Boolean cubes. 

404pp Apr 2011
978-981-4317-30-6 US$178 £123
978-981-4317-31-3(ebook) US$231
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DISCRETE SYSTEMS WITH MEMORY
by Ramon Alonso-Sanz (Polytechnic University of Madrid, Spain)

The book demonstrates that discrete dynamical systems with memory 
are not only priceless tools for modeling natural phenomena but unique 
mathematical and aesthetic objects.

Contents: Cellular Automata and Memory; Average Type Memory; Other 
Memories; Asynchrony and Probabilistic Rules; Cycles and Random 
Sequences; Three State Automata; Reversible Dynamics; Block Cellular 
Automata; Structurally Dynamic Systems; Boolean Networks; Coupled 
Layers; Continuous State Variable; Spatial Games.

480pp Mar 2011
978-981-4343-63-3 US$136 £88
978-981-4343-64-0(ebook) US$177

FRONTIERS IN THE STUDY OF CHAOTIC 
DYNAMICAL SYSTEMS WITH OPEN PROBLEMS
edited by Elhadj Zeraoulia (University of Tébessa, Algeria) & Julien Clinton 
Sprott (University of Wisconsin, Madison, USA)

This collection of review articles is devoted to new developments in the study 
of chaotic dynamical systems with some open problems and challenges. 
The papers, written by many of the leading experts in the field, cover both 
the experimental and theoretical aspects of the subject. This edited volume 
presents a variety of fascinating topics of current interest and problems arising 
in the study of both discrete and continuous time chaotic dynamical systems. 

268pp Mar 2011
978-981-4340-69-4 US$98 £61
978-981-4340-70-0(ebook) US$127

THE CHAOS AVANT-GARDE
Memories of the Early Days of Chaos Theory
edited by Ralph Abraham (University of California, Santa Cruz) 
& Yoshisuke Ueda (Kyoto University)

“… there are deep insights here into the lives and times of truly creative 
and ingenious investigators who introduced some wonderful ideas into 
mathematics and science … I am struck by the stunning contributions of 
the chaos avant-grade …”

Mathematical Reviews

This book is an authoritative and unique reference for the history of chaos 
theory, told by the pioneers themselves. It also provides an excellent historical 
introduction to the concepts. There are eleven contributions, and six of them 
are published here for the first time — two by Steve Smale, three by Yoshisuke 
Ueda, and one each by Ralph Abraham, Edward Lorenz, Christian Mira, 
Floris Takens, T Y Li and James A Yorke, and Otto E Rossler.

232pp Jan 2001
978-981-02-4404-0 US$99 £66
978-981-238-647-2(ebook) US$129

METHODS OF QUALITATIVE THEORY 
IN NONLINEAR DYNAMICS
(Part I)
by Leonid P Shilnikov, Andrey L Shilnikov, Dmitry V Turaev (Research 
Institute for Applied Mathematics & Cybernetics, Russia) & Leon O Chua 
(University of California, Berkeley)

“It is well-written and clearly organized with excellent figures … This 
rigorous book, with its emphasis on mathematical technique, would form an 
excellent basis for an engineering course if supplemented with applications.”

Applied Mechanics Reviews

“Short remarks concerning various, not only mathematical, aspects of the 
theory add an extra flavour to the text. I recommend the book for all persons 
interested in the qualitative theory of differential equations.”

Mathematical Reviews
4 pt416pp Dec 1998
978-981-02-3382-2 US$139 £92
978-981-279-859-6(ebook) US$181

CNN: A PARADIGM FOR COMPLEXITY
by Leon O Chua (University of California, Berkeley)

While the CNN paradigm is an example of REDUCTIONISM par 
excellence, the true origin of emergence and complexity is traced to a 
much deeper new concept called local activity. The numerous complex 
phenomena unified under this mathematically precise principle include 
self organization, dissipative structures, synergetics, order from disorder, far-
from-thermodynamic equilibrium, collective behaviors, edge of chaos, etc.

Written with a high level of exposition, this completely self-contained 
monograph is profusely illustrated with over 200 stunning color illustrations 
of emergent phenomena.

332pp Jun 1998
978-981-02-3483-6 US$172 £113
978-981-279-858-9(ebook) US$224

FROM CHAOS TO ORDER
Methodologies, Perspectives and Applications
by Guanrong Chen (University of Houston, USA) & Xiaoning Dong 
(Lear Astronics Corporation, USA)

“As a comprehensive representation of the state of the field of chaotic 
control this book will be hard to beat … any lab considering the attempt 
to control nonlinear systems should have a copy of this outstanding volume 
on their shelves.”

UK Nonlinear News

Contents: Nonlinear Dynamical Systems; Parameter-Dependent Approaches 
to Chaos Control; Open-Loop Strategies for Chaos Control; Engineering 
Feedback Control (I) – (III); Adaptive Control of Chaos; Intelligent Control 
of Chaos; Chaos Control in Distributed Systems; Chaos Synchronization; 
More on Chaos Control.

776pp Jun 1998
978-981-02-2569-8 US$145 £95
978-981-279-864-0(ebook) US$189

THE ANALYSIS OF COMPLEX 
NONLINEAR MECHANICAL SYSTEMS: 
A COMPUTER ALGEBRA ASSISTED APPROACH
(WITH DISKETTE OF MAPLE PROGRAMMING)
by Martin Lesser (Royal Institute of Technology, Stockholm, Sweden)

“This text would be excellent for a second semester course in advanced 
dynamics, after an introduction to conservative three dimensional dynamics 
of rigid bodies. Engineering libraries should have Analysis of Complex 
Nonlinear Mechanical Systems: A Computer Algebra Assisted Approach.”

Applied Mechanics Reviews

Contents: The Problems of Mechanics; The Description of Motion; 
Configuration and Motion; Mass Point Mechanisms; Dynamics of a Rigid 
Body; Redundant Variables; Approximate Methods; Sophia Command 
Assistance; Annotated References.

356pp Sep 1995
978-981-02-2209-3 US$78 £51

FROM ORDER TO CHAOS
Essays: Critical, Chaotic and Otherwise
by Leo P Kadanoff (University of Chicago, USA)

“World Scientific has made available a collection of Leo’s reviews, essays 
columns and commentaries which is a feast in several senses: the strategy 
and tactics of science, the science itself, the history of several important 
developments in science, and as a bonus a beautifully illustrated collection 
of essays on computational science. The average reader may find this, the 
final section of the book, most interesting, but for me the account of his 
discovery of scaling, for which, inexplicably, he did not receive the Nobel 
prize, is most intriguing. Leo’s combination of verve, frankness and insight 
makes this a very good read.”

P W Anderson, Princeton University

576pp Oct 1993
978-981-02-1197-4 US$166  £110
978-981-02-1198-1(pbk) US$93     £61
978-981-279-876-3(ebook) US$216
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World Scientific Lecture Notes in Complex Systems

THE MATHEMATICAL STRUCTURE OF LANGUAGE 
PATTERNS
Organization and Evolution of Lexicons and Texts
by Damián Blasi (International School of Advanced Studies, Italy), Marcelo 
N Kuperman (Centro Atómico Bariloche and Instituto Balseiro, Argentina) 
& Damián H Zanette (Centro Atómico Bariloche and Instituto Balseiro, 
Argentina)

This book provides a comprehensive compilation, description, and 
discussion of recent advancements on quantitative linguistics carried out from 
the perspective of complex systems. It provides an overview of the emergence 
and construction of linguistic structures, addressing those concepts that 
have become the key ideas of complexity: order and entropy, information, 
correlation, self-organization, network patterns, evolution, and strategy.

Contents: Statistics of Word Usage and Linguistic Context; Long-Range 
Correlations and Semantics in Written Texts; Entropy and Information 
of Language; Co-Occurrence Networks and Grammar; Small Worlds in 
Language; Polysemic Connections; Language Games and Competition; 
Emergence of Consensual Lexicons.

250pp Sep 2012
978-981-4383-69-1 US$94     £62
978-981-4383-70-7(ebook) US$122     £81

FOUNDATIONS OF COMPLEX SYSTEMS
Emergence, Information and Prediction
2nd Edition
by G Nicolis (University of Brussels, Belgium) 
& C Nicolis (Institut Royal Météorologique de 
Belgique, Belgium)

This book provides a self-contained presentation 
of the physical and mathematical laws governing 
complex systems. Complex systems arising in 
natural, engineering, environmental, life and social 
sciences are approached from a unifying point 
of view using an array of methodologies such as 
microscopic and macroscopic level formulations, 
deterministic and probabilistic tools, modeling and 
simulation. The book can be used as a textbook 
by graduate students, researchers and teachers in science, as well as non-
experts who wish to have an overview of one of the most open, markedly 
interdisciplinary and fast-growing branches of present-day science.

Contents: The Phenomenology of Complex Systems; Deterministic View; 
Probabilistic Description; Complexity, Entropy and Information; Prediction; 
Selected Topics; Exercises and Problems; Suggestions for Further Reading.

400pp Feb 2012
978-981-4366-60-1 US$118 £78

Series on Complexity, Nonlinearity and Chaos – Vol. 2

APPLICATIONS OF LIE GROUP ANALYSIS IN 
GEOPHYSICAL FLUID DYNAMICS
by Nail H Ibragimov (Blekinge Institute of Technology, Sweden) & Ranis N 
Ibragimov (New Mexico Institute of Mining and Technology, USA)

This is the first monograph dealing with the applications of the Lie group 
analysis to the modeling equations governing internal wave propagation in 
the deep ocean. A new approach to describe the nonlinear interactions of 
internal waves in the ocean is presented. While the central idea of the book is 
to investigate oceanic internal waves through the prism of Lie group analysis, 
it is also shown for the first time that internal wave beams, representing 
exact solutions to the equation of motion of stratified fluid, can be found 
by solving the given model as invariant solutions of nonlinear equations of 
motion. On the illustrative basis, it is also shown that the presence of the 
invariant solutions makes it possible to construct a more general class of 
disturbances, which represent wave beams propagating in certain direction 
coinciding with the beam energy.

228pp Aug 2011
978-981-4340-46-5 US$88 £55
978-981-4340-47-2(ebook) US$114

THE NONLINEAR WORKBOOK
Chaos, Fractals, Cellular Automata, Genetic Algorithms, Gene 
Expression Programming, Support Vector Machine, Wavelets, 
Hidden Markov Models, Fuzzy Logic with C++, Java and 
SymbolicC++ Programs
(5th Edition)
by Willi-Hans Steeb (University of Johannesburg, 
South Africa)

Th e  N o n l i n e a r  Wo r k b o o k  p r ov i d e s  a 
comprehensive treatment of all the techniques in 
nonlinear dynamics together with C++, Java and 
SymbolicC++ implementations. The book not only 
covers the theoretical aspects of the topics but 
also provides the practical tools. To understand 
the material, more than 100 worked out examples 
and 150 ready to run programs are included. New 
topics added to the fifth edition are Langton’s ant, 
chaotic data communication, self-controlling 
feedback, differential forms and optimization, 
T-norms and T-conorms with applications.

Contents: Nonlinear and Chaotic Maps; Time Series Analysis; Autonomous 
Systems in the Plane; Nonlinear Hamilton Systems; Nonlinear Dissipative 
Systems; Nonlinear Driven Systems; Controlling of Chaos; Synchronization 
of Chaos; Fractals; Cellular Automata; Solving Differential Equations; 
Optimization; Neural Networks; Genetic Algorithms; Gene Expression 
Programming; Wavelets; Discrete Hidden Markov Processes; Fuzzy Sets 
and Fuzzy Logic.

644pp Mar 2011
978-981-4335-77-5 US$128 £79
978-981-4335-78-2(pbk) US$62 £38

Stochastics and Dynamics (SD)  
Print / Online ISSN: 0219-4937 / 1793-6799

http://www.worldscinet.com/sd

This interdisciplinary journal is devoted 
to publishing high quality papers 

in modeling, analyzing, quantifying 
and predicting stochastic phenomena 
in science and engineering f rom 
a dynamical system’s point of view. 
Papers can be about theory, experiments, 
algorithms, numerical simulation and 
applications. Papers studying the 
dynamics of stochastic phenomena by 
means of random or stochastic ordinary, 
partial or functional differential equations 
or random mappings are particularly 
welcome, and so are studies of stochasticity in deterministic 
systems.

Editor-in-Chief
Manfred Denker, Penn State University, USA

Managing Editor
Jinqiao Duan, University of California, Los Angeles, USA
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Fluctuation and Noise Letters (FNL)  
An Interdisciplinary Scientific Journal on 

Random Processes in Physical, Biological and 
Technological Systems  

Print / Online ISSN: 0219-4775 / 1793-6780
http://www.worldscinet.com/fnl 

This journal is unique. It is the only specialist journal for 
fluctuations and noise, and it covers that topic throughout the 
whole of science in a completely interdisciplinary way. High 
standards of refereeing and editorial judgment are guaranteed 
by the selection of Editors from among the leading scientists of 
the field.

Editor-in-Chief
P V E McClintock, Lancaster University, UK

International Journal of
 Bifurcation and Chaos (IJBC) 

in Applied Sciences and Engineering  

Print / Online ISSN: 0218-1274 / 1793-6551
http://www.worldscinet.com/ijbc 

This journal is widely regarded as the leading journal in the exciting field of 
chaos and nonlinear science. Represented by an international editorial board 
comprising eighty top researchers from a wide variety of disciplines, it is setting 
the standard in scientific and production quality. The journal has been highly 
acclaimed by the scientific community around the world, and has featured 
many important papers by leading researchers from various fields.

Honorary Founding Editor-in-Chief
Leon O. Chua, University of California, Berkeley, USA
 
Editor-in-Chief
Guanrong (Ron) Chen, City University of Hong Kong, Hong Kong

Advances in Complex Systems (ACS)
Print / Online ISSN: 0219-5259 / 1793-6802

http://www.worldscinet.com/acs

This journal aims to provide a unique medium of communication 
for multidisciplinary approaches, either empirical or 

theoretical, to the study of complex systems. The latter are seen as 
systems comprised of multiple interacting components, or agents. 
Nonlinear feedback processes, stochastic influences, specific 
conditions for the supply of energy, matter, or information may lead 
to the emergence of new system qualities on the macroscopic scale 
that cannot be reduced to the dynamics of the agents. Quantitative 
approaches to the dynamics of complex systems have to consider a 
broad range of concepts, from analytical tools, statistical methods 
and computer simulations to distributed problem solving, learning 
and adaptation. This is an interdisciplinary enterprise.

Editor-in-Chief
Frank Schweitzer, ETH Zurich, Switzerland

Fractals 
Complex Geometry, Patterns, and Scaling in Nature and Society  

Print / Online ISSN: 0218-348X / 1793-6543
http://www.worldscinet.com/fractals 

  
The investigation of phenomena involving complex geometry, patterns and 
scaling has gone through a spectacular development in the past decades. 
For this relatively short time, geometrical and/or temporal scaling have been 
shown to represent the common aspects of many processes occurring in an 
unusually diverse range of fields including physics, mathematics, biology, 
chemistry, economics, technology and human behavior. As a rule, the complex 
nature of a phenomenon is manifested in the underlying intricate geometry 
which in most of the cases can be described in terms of objects with non-
integer (fractal) dimension. In other cases, the distribution of events in time 
or various other quantities show specific scaling behavior, thus providing a 
better understanding of the relevant factors determining the given processes.

Honorary Editor Emeritus
B B Mandelbrot (1924 - 2010), Yale University, USA

Managing Editors
M Frame (for North & South America), Yale University, USA
S S Manna (for Asia-Pacific), Satyendra Nath Bose National Centre 
for Basic Sciences, India
M M Novak (for Europe), Kingston University, UK
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ELEGANT CHAOS
Algebraically Simple Chaotic Flows
by Julien Clinton Sprott (University of Wisconsin-Madison, USA)

This heavily illustrated book collects in one source 
most of the mathematically simple systems of 
differential equations whose solutions are chaotic. 
It includes the historically important systems of van 
der Pol, Duffing, Ueda, Lorenz, Rössler, and many 
others, but it goes on to show that there are many 
other systems that are simpler and more elegant. 
Many of these systems have been only recently 
discovered and are not widely known. Most cases 
include plots of the attractor and calculations of the 
spectra of Lyapunov exponents. Some important 
cases include graphs showing the route to chaos. 
The book includes many cases not previously 

published as well as examples of simple electronic circuits that exhibit chaos.

304pp Mar 2010
978-981-283-881-0 US$99 £66
978-981-283-882-7(ebook) US$129

Series on Stability Vibration and Control of Systems, Series B – Vol. 16

RECENT PROGRESS IN CONTROLLING CHAOS
edited by Miguel A F Sanjuán (Universidad Rey Juan Carlos, Spain) & 
Celso Grebogi (University of Aberdeen, UK)

“It will be very useful for anyone working in 
the general field of nonlinear dynamics, chaos 
and complex systems. A fascinating insight 
into the state-of-the-art technology of chaos 
control, key concepts and techniques provides 
the attractiveness of the study and brings new 
results and ideas both to students and advanced 
researchers.”

Minvydas Ragulskis
Kaunas University of Technology, Lithuania

This review volume consists an indispensable 
collection of research papers chronicling the 

recent progress in controlling chaos. Here, new theoretical ideas, as 
experimental implementations of controlling chaos, are included, while 
the applications contained in this volume can be referred to as turbulent 
magnetized plasmas, chaotic neural networks, modeling city traffic and 
models of interest in celestial mechanics.

440pp Jan 2010
978-981-4291-69-9 US$153 £101
978-981-4291-70-5(ebook) US$199

Studies of Nonlinear Phenomena in Life Science – Vol. 14

FRACTAL TIME
Why a Watched Kettle Never Boils
by Susie Vrobel (Institute for Fractal Research, Germany)

This book provides an interdisciplinary introduction 
to the notion of fractal time, starting from scratch 
with a philosophical and perceptual puzzle. How 
subjective duration varies, depending on the 
way we embed current content into contexts, is 
explained.

Contents: When Time Slows Down; Subjective 
Duration; The Fractal Structure of the Now: Time’s 
Length, Depth and Density; Fractal Temporal 
Perspectives; Corrective Distortions; The View from 
Within: Extended Boundaries; Contextualization: 
Embedded Observer-Participants; Temporal 

Binding: Synchronizing Perceptions; Nesting vs Global and Local 
Perspectives; Duration: Distributing Content and Context; Modifying 
Duration I: Nesting and De-Nesting; Modifying Duration II: Time 
Condensation; Defining Boundaries: Why is It Always Now?; Outlook: 
Here Be Dragons.

312pp Jan 2011
978-981-4295-97-0 US$96 £62
978-981-4295-98-7(ebook) US$125

Studies of Nonlinear Phenomena in Life Science – Vol. 13

DISRUPTED NETWORKS
From Physics to Climate Change
by Bruce J West & Nicola Scafetta (Duke University, USA)

This book is unique in that it addresses two 
parallel lines of argument. The first line is general 
and intended for a lay audience, but one that 
is scientifically sophisticated, explaining how 
the paradigm of science has been changed to 
accommodate the computer and large-scale 
computation. The second line of argument 
addresses what some consider the seminal 
scientific problem of climate change. The authors 
show how a misunderstanding of the change in the 
scientific paradigm has led to a misunderstanding 
of complex phenomena in general, and the causes 
of global warming in particular.

316pp Mar 2010
978-981-4304-30-6 US$87 £57

ICP Fluid Mechanics – Vol. 1

INSTABILITIES, CHAOS AND TURBULENCE
2nd Edition
by Paul Manneville (Ecole Polytechnique, France)

This book is a self-contained introduction to a 
wide body of knowledge on nonlinear dynamics 
and chaos. Methods presented are of fully general 
use, which opens up ample windows on topics of 
contemporary interest. 

Contents: Introduction and Overview; First Steps in 
Nonlinear Dynamics; Life and Death of Dissipative 
Structures; Nonlinear Dynamics: From Simple 
to Complex; Characterising and Using Chaos; 
Nonlinear Dynamics of Patterns; Open Flows: 
Instability and Transition; Developed Turbulence; 
Summary and Perspectives.

456pp Jul 2010
978-1-84816-392-8 US$118 £82

NONLINEAR MODELS FOR ECONOMIC 
DECISION PROCESSES
by Ionut Purica (Romanian Academy, Romania)

Using models, developed in one branch of science, 
to describe similar behaviors encountered in 
a different one, is the essence of a synergetic 
approach.

A wide range of topics has been developed 
including Agent-based models, econophysics, 
socio-economic networks, information, bounded 
rationality and learning in economics, markets 
as complex adaptive systems — evolutionary 
economics, multiscale analysis and modeling, 
nonlinear dynamics and econometrics, physics 
of risk, statistical and probabilistic methods in 

economics and finance. This publication concentrates on process behavior of 
economic systems and building models that stem from Haken’s, Prigogine’s, 
Taylor’s work as well as from nuclear physics models.

176pp Jan 2010
978-1-84816-427-7 US$99 £66
978-1-84816-428-4(ebook) US$129
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Studies of Nonlinear Phenomena in 
Life Science – Vol. 1

FRACTAL PHYSIOLOGY AND 
CHAOS IN MEDICINE
by Bruce J West (University of North Texas, USA)

“The level is sufficiently simple that those 
with only a limited knowledge of physics or 
mathematics should understand and profit from 
West’s explanations.”

Physics Today

This book discusses the application of the concepts 
of fractals and chaos to biomedical phenomena. In particular, it argues 
against the outdated notion of homeostasis; using biomedical data sets and 
modern mathematical concepts, the author attempts to convince the reader 
that life is at least a homeodynamic process with multiple states — each being 
capable of survival. Although relying heavily on the new mathematical ideas, 
the author has attempted to make the book self-contained. The mathematics 
is developed in a biological context and mathematical formulation for its 
own sake is avoided. In this book, the phenomena to be explained motivate 
the mathematical development rather than the other way round.

Contents: Introduction; Physiology in Fractal Dimensions; Dynamics 
in Fractal Dimensions; Review of Some Biomedical Applications of the 
Reconstruction Technique.

288pp Oct 1990
978-981-02-0128-9(pbk) US$71 £47

World Scientific Lecture Notes in Physics – Vol. 53

INTRODUCTION TO NONLINEAR 
DYNAMICS FOR PHYSICISTS
by H D I Abarbanel, M I Rabinovich & 
M M Sushchik (University of California, San Diego)

“These lecture notes briefly introduce the reader 
to new ideas, so would be a useful addition to a 
library or a source of ideas for lectures or projects; 
a good student may also find this text useful as a 
quick introduction to many new ideas.”

D Richards
Contemporary Physics, 1994

“Introduction to Nonlinear Dynamics for Physicists … is a compact and 
fairly terse high-level set of 24 lectures.”

Tania Monteiro
New Scientist

This series of lectures aims to address three main questions that anyone 
interested in the study of nonlinear dynamics should ask and ponder over. 
What is nonlinear dynamics and how does it differ from linear dynamics 
which permeates all familiar textbooks? Why should the physicist study 
nonlinear systems and leave the comfortable territory of linearity? How 
can one progress in the study of nonlinear systems both in the analysis 
of these systems and in learning about new systems from observing their 
experimental behavior? While it is impossible to answer these questions in 
the finest detail, this series of lectures nonetheless successfully points the 
way for the interested reader. 

168pp Jun 1993
978-981-02-1409-8 US$69 £45
978-981-02-1410-4(pbk) US$34  £22

Nonlinear Time Series and Chaos – Vol. 4

NONLINEAR TIME SERIES 
ANALYSIS
Methods and Applications
by Cees Diks (University of Kent, UK)

Methods of nonlinear time series analysis are 
discussed from a dynamical systems perspective 
on the one hand, and from a statistical perspective 
on the other. After giving an informal overview of 
the theory of dynamical systems relevant to the 
analysis of deterministic time series, time series 

generated by nonlinear stochastic systems and spatio-temporal dynamical 
systems are considered. Several statistical methods for the analysis of 
nonlinear time series are presented and illustrated with applications to 
physical and physiological time series.

Contents: Nonlinear Dynamical Systems; Stochastic Time Series; A Test for 
Reversibility; Detecting Differences between Reconstruction Measures; 
Estimating Invariants of Noisy Attractors; The Correlation Integral of Noisy 
Attractors; Spiral Wave Tip Dynamics; Spatio-Temporal Chaos: A Solvable 
Model.

220pp Aug 1999
978-981-02-3505-5 US$41 £27
978-981-277-927-4(ebook) US$53

CELLULAR AUTOMATA
A Discrete Universe

by Andrew Ilachinski 
(Center for Naval Analyses, USA)

“The present volume is the most comprehensive 
single-author book on CAs to date, and provides 
a useful unified reference to many ideas scattered 
through the literature. While aimed at an 
audience of physicists, it should be useful and 
comprehensible to mathematicians and computer 
scientists … there is much useful material here, 
and we are not aware of anything better with a 
comparable scope. CA enthusiasts will want copies 
on their shelves.”

Bulletin of the London Mathematical Society

“This book is recommended to any person interested in the fascinating 
world of cellular automata; it can be a good complement for S Wolfram’s 
book ‘A New Kind of Science’.”

Zentralblatt MATH

Contents: Introduction; Preliminary Musings; Formalism; Phenomenological 
Studies of Generic CA; Dynamical Systems Theory Approach; Analytic 
Approach; Cellular Automata and Language Theory; Probabilistic CA; 
Generalized Models; CA Models of Fluid Dynamics; Neural Networks; 
Artificial-Life; Is Nature, Underneath It All, a CA?.

840pp Jul 2001
978-981-02-4623-5 US$148 £98
978-981-238-183-5(pbk) US$99 £66
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