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Symmetries in dynamical systems, "KAM theory and other perturbation theories", "Infinite
dimensional systems", "Time series analysis" and "Numerical continuation and bifurcation
analysis" were the main topics of the December 1995 Dynamical Systems Conference held in
Groningen in honour of Johann Bernoulli. They now form the core of this work which seeks to
present the state of the art in various branches of the theory of dynamical systems. A number
of articles have a survey character whereas others deal with recent results in current research.
It contains interesting material for all members of the dynamical systems community, ranging
from geometric and analytic aspects from a mathematical point of view to applications in
various sciences.
Whether talking about steering a wheelbarrow over rugged terrain or plotting the course of
international relations, human performance systems involve change. Sometimes changes are
subtle or evolutionary, sometimes they are catastrophic or revolutionary, and sometimes the
changes are from periods of relative calm to periods of vibrant oscillations to periods of chaos.
As a general rule, more complex systems are likely to produce more complex forms of change.
Although social scientists have long acknowledged that change occurs and have considered
ways to effect desirable change, the dynamical processes of change have been poorly
understood in the past. This volume combines recent advances in mathematics and
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experimental design with the best available social science theories to produce a new,
integrated, and compact theory of work, organizations, and social evolution. The domains of
application extend from human decision-making processes to personnel selection and work
motivation, work performance under conditions of stress, accident and health risk analysis, the
development of social institutions and economic systems, creativity and innovation,
organizational development and group dynamics, and political revolutions and war. Relative to
other literature on nonlinear dynamical systems theory (NDS), this book is unique in that it
integrates new developments in NDS with substantive psychological theory. It builds on many
recent developments in organizational theory to show that nonlinear dynamics were often
implicit in those works all along. The result is an entirely new way of viewing social events,
understanding change processes, and asking questions about social systems. This book also
contains much new empirical work and explains the newly developed methods for testing these
new hypotheses.
Presents the newer field of chaos in nonlinear dynamics as a natural extension of classical
mechanics as treated by differential equations. Employs Hamiltonian systems as the link
between classical and nonlinear dynamics, emphasizing the concept of integrability. Also
discusses nonintegrable dynamics, the fundamental KAM theorem, integrable partial
differential equations, and soliton dynamics.
Brock, Hsieh, and LeBaron show how the principles of chaos theory can be applied tosuch
areas of economics and finance as the changing structure of stock returns and nonlinearity
inforeign exchange.
This self-contained treatment covers all aspects of nonlinear dynamics, from fundamentals to
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recent developments, in a unified and comprehensive way. Numerous examples and exercises
will help the student to assimilate and apply the techniques presented.
Chaos and nonlinear dynamics initially developed as a new emergent field with its foundation
in physics and applied mathematics. The highly generic, interdisciplinary quality of the insights
gained in the last few decades has spawned myriad applications in almost all branches of
science and technology—and even well beyond. Wherever quantitative modeling and analysis
of complex, nonlinear phenomena is required, chaos theory and its methods can play a key
role. This volume concentrates on reviewing the most relevant contemporary applications of
chaotic nonlinear systems as they apply to the various cutting-edge branches of engineering.
The book covers the theory as applied to robotics, electronic and communication engineering
(for example chaos synchronization and cryptography) as well as to civil and mechanical
engineering, where its use in damage monitoring and control is explored). Featuring
contributions from active and leading research groups, this collection is ideal both as a
reference and as a ‘recipe book’ full of tried and tested, successful engineering applications
This textbook is aimed at newcomers to nonlinear dynamics and chaos, especially students
taking a first course in the subject. The presentation stresses analytical methods, concrete
examples, and geometric intuition. The theory is developed systematically, starting with firstorder differential equations and their bifurcations, followed by phase plane analysis, limit cycles
and their bifurcations, and culminating with the Lorenz equations, chaos, iterated maps, period
doubling, renormalization, fractals, and strange attractors. A unique feature of the book is its
emphasis on applications. These include mechanical vibrations, lasers, biological rhythms,
superconducting circuits, insect outbreaks, chemical oscillators, genetic control systems,
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chaotic waterwheels, and even a technique for using chaos to send secret messages. In each
case, the scientific background is explained at an elementary level and closely integrated with
mathematical theory. In the twenty years since the first edition of this book appeared, the ideas
and techniques of nonlinear dynamics and chaos have found application to such exciting new
fields as systems biology, evolutionary game theory, and sociophysics. This second edition
includes new exercises on these cutting-edge developments, on topics as varied as the
curiosities of visual perception and the tumultuous love dynamics in Gone With the Wind.
Although chaos theory refers to the existence between seemingly random events, it has been
gaining the attention of science, technology and managements fields. The shift from traditional
procedures to the dynamics of chaos and complexity theory has resulted in a new element of
complexity thinking, allowing for a greater capability for analyzing and understanding key
business processes. Chaos and Complexity Theory for Management: Nonlinear Dynamics
explores chaos and complexity theory and its relationship with the understanding of natural
chaos in the business environment. Utilizing these theories aids in comprehending the
development of businesses as a complex adaptive system.
This book (2nd edition) is a self-contained introduction to a wide body of knowledge on
nonlinear dynamics and chaos. Manneville emphasises the understanding of basic concepts
and the nontrivial character of nonlinear response, contrasting it with the intuitively simple
linear response. He explains the theoretical framework using pedagogical examples from fluid
dynamics, though prior knowledge of this field is not required. Heuristic arguments and worked
examples replace most esoteric technicalities. Only basic understanding of mathematics and
physics is required, at the level of what is currently known after one or two years of
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undergraduate training: elementary calculus, basic notions of linear algebra and ordinary
differential calculus, and a few fundamental physical equations (specific complements are
provided when necessary). Methods presented are of fully general use, which opens up ample
windows on topics of contemporary interest. These include complex dynamical processes such
as patterning, chaos control, mixing, and even the Earth's climate. Numerical simulations are
proposed as a means to obtain deeper understanding of the intricacies induced by
nonlinearities in our everyday environment, with hints on adapted modelling strategies and
their implementation.
This volume describes the use of simple analog circuits to study nonlinear dynamics, chaos
and stochastic resonance. The circuit experiments that are described are mostly easy and
inexpensive to reproduce, and yet these experiments come from the forefront of nonlinear
dynamics research. The individual chapters describe why analog circuits are so useful for
studying nonlinear dynamics, and include theoretical as well as experimental results from
some of the leading researchers in the field. Most of the articles contain some tutorial sections
for the less experienced readers.The audience for this book includes researchers in nonlinear
dynamics, chaos and statistical physics as well as electrical engineering, and graduate and
advanced undergraduate students in these fields.
The study of nonlinear dynamics is one of the most active fields in modern science. It reaches
across the whole range of scientific study, and is applied in fields as diverse as physics,
engineering, biology, economics and medicine. However, the mathematical language used to
describe nonlinear dynamics, and the proliferation of new terminology, can make the use of
nonlinear dynamics a daunting task to the non-specialist. In addition,the simultaneous growth
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in the use of nonlinear dynamics across different fields, and the cross-fertilization of ideas from
different disciplines, mean that names and methods used and developed in one field may be
altered when 're-discovered' in a different context, making understanding the literature a
difficult and time-consuming task. The Illustrated Dictionary of Nonlinear Dynamics and Chaos
addresses these problems. It presents, in an alphabetical format, the key terms, theorems and
equations which arise in the study of nonlinear dynamics. New mathematical ideas are
described and explained with examples and, where appropriate, illustrations are included to aid
clarification and understanding. For some entries, the descriptions are self-contained, but
should more detail be required, references are included for further reading. Where alternative
terms are used for a single concept, an entry is placed under the name in most common
usage, with cross-references given under other names. The Illustrated Dictionary of Nonlinear
Dynamics and Chaos is an invaluable reference source for all those who use nonlinear
dynamics in their research, whether they are newcomers to the field who need help to
understand the literature, or more experienced researchers who need a concise and handy
reference.
Mathematics of Computing -- Miscellaneous.
We present an improved and enlarged version of our book Nonlinear - namics of Chaotic and
Stochastic Systems published by Springer in 2002. Basically, the new edition of the book
corresponds to its ?rst version. While
preparingthiseditionwemadesomeclari?cationsinseveralsectionsandalso corrected the
misprints noticed in some formulas. Besides, three new sections have been added to Chapter
2. They are “Statistical Properties of Dynamical Chaos,” “E?ects of Synchronization in
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Extended Self-Sustained Oscillatory Systems,” and “Synchronization in Living Systems.” The
sections indicated re?ect the most interesting results obtained by the authors after publication
of the ?rst edition. We hope that the new edition of the book will be of great interest for a
widesectionofreaderswhoarealreadyspecialistsorthosewhoarebeginning research in the ?elds
of nonlinear oscillation and wave theory, dynamical chaos, synchronization, and stochastic
process theory. Saratov, Berlin, and St. Louis V.S. Anishchenko November 2006 A.B. Neiman
T.E. Vadiavasova V.V. Astakhov L. Schimansky-Geier Preface to the First Edition
Thisbookisdevotedtotheclassicalbackgroundandtocontemporaryresults on nonlinear dynamics
of deterministic and stochastic systems. Considerable
attentionisgiventothee?ectsofnoiseonvariousregimesofdynamicsystems with noise-induced
order. On the one hand, there exists a rich literature of excellent books on n- linear dynamics
and chaos; on the other hand, there are many marvelous monographs and textbooks on the
statistical physics of far-from-equilibrium
andstochasticprocesses.Thisbookisanattempttocombinetheapproachof nonlinear dynamics
based on the deterministic evolution equations with the approach of statistical physics based
on stochastic or kinetic equations. One of our main aims is to show the important role of noise
in the organization and properties of dynamic regimes of nonlinear dissipative systems.
Over the past two decades scientists, mathematicians, and engineers have come to
understand that a large variety of systems exhibit complicated evolution with time. This
complicated behavior is known as chaos. In the new edition of this classic textbook Edward Ott
has added much new material and has significantly increased the number of homework
problems. The most important change is the addition of a completely new chapter on control
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and synchronization of chaos. Other changes include new material on riddled basins of
attraction, phase locking of globally coupled oscillators, fractal aspects of fluid advection by
Lagrangian chaotic flows, magnetic dynamos, and strange nonchaotic attractors. This new
edition will be of interest to advanced undergraduates and graduate students in science,
engineering, and mathematics taking courses in chaotic dynamics, as well as to researchers in
the subject.
Chaos in Ecology is a convincing demonstration of chaos in a biological population. The book
synthesizes an ecologically focused interdisciplinary blend of non-linear dynamics theory,
statistics, and experimentation yielding results of uncommon clarity and rigor. Topics include
fundamental issues that are of general and widespread importance to population biology and
ecology. Detailed descriptions are included of the mathematical, statistical, and experimental
steps they used to explore nonlinear dynamics in ecology. Beginning with a brief overview of
chaos theory and its implications for ecology. The book continues by deriving and rigorously
testing a mathematical model that is closely wedded to biological mechanisms of their research
organism. Therefrom were generated a variety of predictions that are fundamental to chaos
theory and experiments were designed and analyzed to test those predictions. Discussion of
patterns in chaos and how they can be investigated using real data follows and book ends with
a discussion of the salient lessons learned from this research program Book jacket.
This essential handbook provides the theoretical and experimental tools necessary to begin
researching the nonlinear behavior of mechanical, electrical, optical, and other systems. The
book describes several nonlinear systems which are realized by desktop experiments, such as
an apparatus showing chaotic string vibrations, an LRC circuit displaying strange scrolling
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patterns, and a bouncing ball machine illustrating the period doubling route to chaos. Fractal
measures, periodic orbit extraction, and symbolic analysis are applied to unravel the chaotic
motions of these systems. The simplicity of the examples makes this an excellent book for
undergraduate and graduate-level physics and mathematics courses, new courses in
dynamical systems, and experimental laboratories.
The empirical modeling of economic time series is dominated by methods that assume linearity
of the underlying dynamic economic system. The reason for the adoption of linearity is its
analytical and computational simplicity. But dynamic economic systems can be far from linear
and the challenge facing applied econometrics in constructing reliable statistical techniques
and models for handling dynamic nonlinearities is immense. This book examines and assesses
the latest techniques in nonlinear dynamics.
Chaos and Nonlinear Dynamics is a comprehensive introduction to the exciting scientific field
of nonlinear dynamics for students, scientists, and engineers, and requires only minimal
prerequisites in physics and mathematics. The book treats all the important areas in the field
and provides an extensive and up-to-date bibliography of applications in all fields of science,
social science, economics, and even the arts.
Nonlinear dynamics has been successful in explaining complicated phenomena in well-defined
low-dimensional systems. Now it is time to focus on real-life problems that are highdimensional or ill-defined, for example, due to delay, spatial extent, stochasticity, or the limited
nature of available data. How can one understand the dynamics of such systems? Written by
international experts, Nonlinear Dynamics and Chaos: Where Do We Go from Here? assesses
what the future holds for dynamics and chaos. The chapters address one or more of the broad
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and interconnected main themes: neural and biological systems, spatially extended systems,
and experimentation in the physical sciences. The contributors offer suggestions as to what
they see as the way forward, often in the form of open questions for future research.
Nonlinear behavior can be found in such highly disparate areas as population biology and
aircraft wing flutter. Largely because of this extensive reach, nonlinear dynamics and chaos
have become very active fields of study and research. This book uses an extended case study
- an experiment in mechanical vibration - to introduce and explore the subject of nonlinear
behavior and chaos. Beginning with a review of basic principles, the text then describes a carton-a-track oscillator and shows what happens when it is gradually subjected to greater
excitation, thereby encountering the full spectrum of nonlinear behavior, from simple free
decay to chaos. Experimental mechanical vibration is the unifying theme as the narrative
evolves from a local, linear, largely analytical foundation toward the rich and often
unpredictable world of nonlinearity. Advanced undergraduate and graduate students, as well
as practising engineers, will find this book a lively, accessible introduction to the complex world
of nonlinear dynamics.
Past studies on chaos have been concerned with classical systems but this book is one of the
first to deal with quantum chaos.
The field of nonlinear dynamics and chaos has grown very much over the last few decades
and is becoming more and more relevant in different disciplines. This book presents a clear
and concise introduction to the field of nonlinear dynamics and chaos, suitable for graduate
students in mathematics, physics, chemistry, engineering, and in natural sciences in general. It
provides a thorough and modern introduction to the concepts of Hamiltonian dynamical
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systems' theory combining in a comprehensive way classical and quantum mechanical
description. It covers a wide range of topics usually not found in similar books. Motivations of
the respective subjects and a clear presentation eases the understanding. The book is based
on lectures on classical and quantum chaos held by the author at Heidelberg University. It
contains exercises and worked examples, which makes it ideal for an introductory course for
students as well as for researchers starting to work in the field.
The field of nonlinear dynamics and low-dimensional chaos has developed rapidly over the
past twenty years. The principal advances have been in theoretical aspects but more recent
applications in a wide variety of the sciences have been made. Nonlinear Dynamics and Chaos
in Semiconductors is the first book to concentrate on specific physical and experimental
situations in semiconductors as well as examine how to use chaos theory to explain
semiconductor phenomena. Written by a well-respected researcher of chaos in
semiconductors, Nonlinear Dynamics and Chaos in Semiconductors provides a rich and
detailed account of progress in research on nonlinear effects in semiconductor physics.
Discussing both theory and experiment, the author shows how this powerful combination has
lead to real progress with difficult nonlinear problems in this technologically important field.
Nonlinear carrier dynamics, caused by low-temperature impact ionization avalanche of
impurities in extrinsic semiconductors, and the emergence of intractable chaos are treated in
detail. The book explores impact ionization models, linear stability analysis, bifurcation theory,
fractal dimensions, and various analytical methods in chaos theory. It also describes spatial
and spatiotemporal evolution of the current density filament formed by the impact ionization
avalanche.
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Bifurcation and Chaos has dominated research in nonlinear dynamics for over two decades
and numerous introductory and advanced books have been published on this subject. There
remains, however, a dire need for a textbook which provides a pedagogically appealing yet
rigorous mathematical bridge between these two disparate levels of exposition. This book is
written to serve the above unfulfilled need. Following the footsteps of Poincaré, and the
renowned Andronov school of nonlinear oscillations, this book focuses on the qualitative study
of high-dimensional nonlinear dynamical systems. Many of the qualitative methods and tools
presented in this book were developed only recently and have not yet appeared in a textbook
form. In keeping with the self-contained nature of this book, all topics are developed with an
introductory background and complete mathematical rigor. Generously illustrated and written
with a high level of exposition, this book will appeal to both beginners and advanced students
of nonlinear dynamics interested in learning a rigorous mathematical foundation of this
fascinating subject. Contents:Basic ConceptsStructurally Stable Equilibrium States of
Dynamical SystemsStructurally Stable Periodic Trajectories of Dynamical SystemsInvariant
ToriCenter Manifold. Local CaseCenter Manifold. Non-Local Case Readership: Engineers,
students, mathematicians and researchers in nonlinear dynamics and dynamical systems.
Keywords:Bifurcations;Dynamical Systems;Qualitative Theory;Chaos;Strange
Attractors;Nonlinear DynamicsReviews: “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
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qualitative theory of differential equations.” Mathematical Reviews

Computer disk illustrates behavior of several of the chaotic processes discussed in text.
Assists the user in viewing the change in a system from unstable to stable states.
This book is intended to give a survey of the whole field of nonlinear dynamics (or
?chaos theory?) in compressed form. It covers quite a range of topics besides the
standard ones, for example, pde dynamics and Galerkin approximations, critical
phenomena and renormalization group approach to critical exponents. The many
meanings or measures of ?chaos? in the literature are summarized. A precise definition
of chaos based on a carefully limited sensitive dependence is offered. An application to
quantum chaos is made. The treatment does not emphasize mathematical rigor but
insists that the crucial concepts and theorems be mathematically well-defined. Thus
topology plays a basic role. This alone makes this book unique among short surveys,
where the inquisitive reader must usually be satisfied with colorful similes, analogies,
and hand-waving arguments.Richard Ingraham graduated with B.S. summa cum laude
in mathematics from Harvard college and with M.A. and Ph.D in Physics from Harvard
Graduate School. He was granted the Sheldon Prize Traveling Fellowship by Harvard
College and was a member of the Institute for Advanced Study at Princeton for two
years.
This official Student Solutions Manual includes solutions to the odd-numbered
exercises featured in the second edition of Steven Strogatz's classic text Nonlinear
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Dynamics and Chaos: With Applications to Physics, Biology, Chemistry, and
Engineering. The textbook and accompanying Student Solutions Manual are aimed at
newcomers to nonlinear dynamics and chaos, especially students taking a first course
in the subject. Complete with graphs and worked-out solutions, this manual
demonstrates techniques for students to analyze differential equations, bifurcations,
chaos, fractals, and other subjects Strogatz explores in his popular book.
The book surveys how chaotic behaviors can be described with topological tools and
how this approach occurred in chaos theory. Some modern applications are included.
The contents are mainly devoted to topology, the main field of Robert Gilmore's works
in dynamical systems. They include a review on the topological analysis of chaotic
dynamics, works done in the past as well as the very latest issues. Most of the
contributors who published during the 90's, including the very well-known scientists
Otto RAssler, Ren(r) Lozi and Joan Birman, have made a significant impact on chaos
theory, discrete chaos, and knot theory, respectively. Very few books cover the
topological approach for investigating nonlinear dynamical systems. The present book
will provide not only some historical OCo not necessarily widely known OCo
contributions (about the different types of chaos introduced by RAssler and not just the
RAssler attractor; Gumowski and Mira's contributions in electronics; Poincar(r)'s
heritage in nonlinear dynamics) but also some recent applications in laser dynamics,
biology,
Page 14/19

File Type PDF Nonlinear Dynamics And Chaos With Applications To Physics
Biology Chemistry And Engineering Studies In Nonlinearity
Annotation Consisting primarily of contributions written by engineers from Europe, Asia,
and the US, this volume provides a general methodology for describing, solving, and
analyzing discontinuous systems. The focus is on mechanical engineering problems
where clearances, piecewise stiffness, intermittent contact, variable friction, or other
forms of discontinuity occur. Practical applications include vibration absorbers,
percussive drilling of hard materials, and dynamics of metal cutting. Of likely interest to
new and experienced researchers working in the field of applied mathematics and
physics, mechanical and civil engineering, and manufacturing. Lacks a subject index.
Annotation copyrighted by Book News, Inc., Portland, OR.
While many books have discussed methodological advances in nonlinear dynamical
systems theory (NDS), this volume is unique in its focus on NDS's role in the
development of psychological theory. After an introductory chapter covering the
fundamentals of chaos, complexity and other nonlinear dynamics, subsequent chapters
provide in-depth coverage of each of the specific topic areas in psychology. A
concluding chapter takes stock of the field as a whole, evaluating important challenges
for the immediate future. The chapters are written by experts in the use of NDS in each
of their respective areas, including biological, cognitive, developmental, social,
organizational and clinical psychology. Each chapter provides an in-depth examination
of theoretical foundations and specific applications and a review of relevant methods.
This edited collection represents the state of the art in NDS science across the
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disciplines of psychology.
Nonlinear dynamics and chaos involves the study of apparent random happenings
within a system or process. The subject has wide applications within mathematics,
engineering, physics and other physical sciences. Since the bestselling first edition was
published, there has been a lot of new research conducted in the area of nonlinear
dynamics and chaos. * Expands on the bestselling, highly regarded first edition * A new
chapter which will cover the new research in the area since first edition * Glossary of
terms and a bibliography have been added * All figures and illustrations will be
'modernised' * Comprehensive and systematic account of nonlinear dynamics and
chaos, still a fast-growing area of applied mathematics * Highly illustrated * Excellent
introductory text, can be used for an advanced undergraduate/graduate course text
Nonlinear Dynamics and ChaosWith Applications to Physics, Biology, Chemistry, and
EngineeringCRC Press
An introduction to the analysis of chaos for readers majoring in agricultural science and an
introduction to agricultural science for readers majoring in mathematical science and other
fields. Hopes some readers will pursue further studies on the chaos of arable land. (Pref.)
With many areas of science reaching across their boundaries and becoming more and more
interdisciplinary, students and researchers in these fields are confronted with techniques and
tools not covered by their particular education. Especially in the life- and neurosciences
quantitative models based on nonlinear dynamics and complex systems are becoming as
frequently implemented as traditional statistical analysis. Unfamiliarity with the terminology and
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rigorous mathematics may discourage many scientists to adopt these methods for their own
work, even though such reluctance in most cases is not justified. This book bridges this gap by
introducing the procedures and methods used for analyzing nonlinear dynamical systems. In
Part I, the concepts of fixed points, phase space, stability and transitions, among others, are
discussed in great detail and implemented on the basis of example elementary systems. Part II
is devoted to specific, non-trivial applications: coordination of human limb movement (HakenKelso-Bunz model), self-organization and pattern formation in complex systems (Synergetics),
and models of dynamical properties of neurons (Hodgkin-Huxley, Fitzhugh-Nagumo and
Hindmarsh-Rose). Part III may serve as a refresher and companion of some mathematical
basics that have been forgotten or were not covered in basic math courses. Finally, the
appendix contains an explicit derivation and basic numerical methods together with some
programming examples as well as solutions to the exercises provided at the end of certain
chapters. Throughout this book all derivations are as detailed and explicit as possible, and
everybody with some knowledge of calculus should be able to extract meaningful guidance
follow and apply the methods of nonlinear dynamics to their own work. “This book is a
masterful treatment, one might even say a gift, to the interdisciplinary scientist of the future.”
“With the authoritative voice of a genuine practitioner, Fuchs is a master teacher of how to
handle complex dynamical systems.” “What I find beautiful in this book is its clarity, the clear
definition of terms, every step explained simply and systematically.” (J.A.Scott Kelso, excerpts
from the foreword)
This textbook is aimed at newcomers to nonlinear dynamics and chaos, especially students
taking a first course in the subject. The presentation stresses analytical methods, concrete
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examples, and geometric intuition. The theory is developed systematically, starting with firstorder differential equations and their bifurcations, followed by phase plane analysis, limit cycles
and their bifurcations, and culminating with the Lorenz equations, chaos, iterated maps, period
doubling, renormalization, fractals, and strange attractors.
This introduction to applied nonlinear dynamics and chaos places emphasis on teaching the
techniques and ideas that will enable students to take specific dynamical systems and obtain
some quantitative information about their behavior. The new edition has been updated and
extended throughout, and contains a detailed glossary of terms. From the reviews: "Will serve
as one of the most eminent introductions to the geometric theory of dynamical systems."
--Monatshefte für Mathematik
Mathematics is playing an ever more important role in the physical and biological sciences,
provoking a blurring of boundaries between scientific disciplines and a resurgence of interest in
the modern as well as the classical techniques of applied mathematics. This renewal of
interest, both in research and teaching, has led to the establishment of the series: Texts in
Applied Mathematics ( TAM). The development of new courses is a natural consequence of a
high level of excitement on the research frontier as newer techniques, such as numerical and
symbolic computer systems, dynamical systems, and chaos, mix with and reinforce the
traditional methods of applied mathematics. Thus, the purpose of this textbook series is to
meet the current and future needs of these advances and encourage the teaching of new
courses. TAM will publish textbooks suitable for use in advanced undergraduate and beginning
graduate courses, and will complement the Applied Mathematical Sciences (AMS) series,
which will focus on advanced textbooks and research level monographs. About the Authors
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Daniel Kaplan specializes in the analysis of data using techniques motivated by nonlinear
dynamics. His primary interest is in the interpretation of irregular physiological rhythms, but the
methods he has developed have been used in geo physics, economics, marine ecology, and
other fields. He joined McGill in 1991, after receiving his Ph.D from Harvard University and
working at MIT. His un dergraduate studies were completed at Swarthmore College. He has
worked with several instrumentation companies to develop novel types of medical monitors.
This book demonstrates how mathematical methods and techniques can be used in synergy
and create a new way of looking at complex systems. It becomes clear nowadays that the
standard (graph-based) network approach, in which observable events and transportation hubs
are represented by nodes and relations between them are represented by edges, fails to
describe the important properties of complex systems, capture the dependence between their
scales, and anticipate their future developments. Therefore, authors in this book discuss the
new generalized theories capable to describe a complex nexus of dependences in multi-level
complex systems and to effectively engineer their important functions. The collection of works
devoted to the memory of Professor Valentin Afraimovich introduces new concepts, methods,
and applications in nonlinear dynamical systems covering physical problems and mathematical
modelling relevant to molecular biology, genetics, neurosciences, artificial intelligence as well
as classic problems in physics, machine learning, brain and urban dynamics. The book can be
read by mathematicians, physicists, complex systems scientists, IT specialists, civil engineers,
data scientists, urban planners, and even musicians (with some mathematical background).
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