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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 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
(Haken-Kelso-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.”
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“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)
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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 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 (Haken-Kelso-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)
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Editorial Review

Review

From the reviews:

“The style of writing is makes the reading interesting. At the same time the author maintains the necessary
mathematical rigor. A couple of very appealing features of this book are numerical procedures and computer
simulations using the standard software MATLAB and solutions provided at the end of the book to the
problems at the end of each chapter. These features make this book an excellent choice for both self-reading
and for teaching a course and is a welcome addition to the literature … .” (D. Subbaram Naidu,
Amazon.com, November, 2013)

“In a clear and unified approach, elementary notions and concepts of nonlinear dynamical systems are briefly
presented, via simple examples, and then implemented in some advanced applications. The book is organized
in three parts with each of them containing several chapters. … chapters conclude with problems. … The
solutions to all proposed exercises are provided as well, in a corresponding section … . I recommend this
book for school and university libraries … .” (Marius-Florin Danca, Mathematical Reviews, April, 2013)

From the Back Cover

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 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 (Haken-Kelso-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)

Users Review

From reader reviews:



Irene Gwyn:

Information is provisions for individuals to get better life, information these days can get by anyone with
everywhere. The information can be a information or any news even a problem. What people must be
consider when those information which is inside the former life are hard to be find than now's taking
seriously which one is appropriate to believe or which one often the resource are convinced. If you get the
unstable resource then you get it as your main information you will see huge disadvantage for you. All those
possibilities will not happen with you if you take Nonlinear Dynamics in Complex Systems: Theory and
Applications for the Life-, Neuro- and Natural Sciences as the daily resource information.

Norman Brown:

Reading a reserve can be one of a lot of pastime that everyone in the world loves. Do you like reading book
therefore. There are a lot of reasons why people enjoy it. First reading a reserve will give you a lot of new
data. When you read a guide you will get new information since book is one of many ways to share the
information as well as their idea. Second, studying a book will make you more imaginative. When you
reading a book especially fictional works book the author will bring you to definitely imagine the story how
the characters do it anything. Third, you may share your knowledge to other folks. When you read this
Nonlinear Dynamics in Complex Systems: Theory and Applications for the Life-, Neuro- and Natural
Sciences, you may tells your family, friends and soon about yours e-book. Your knowledge can inspire
different ones, make them reading a publication.

Julie Harris:

Reading a book to be new life style in this season; every people loves to study a book. When you learn a
book you can get a lots of benefit. When you read books, you can improve your knowledge, because book
has a lot of information on it. The information that you will get depend on what kinds of book that you have
read. In order to get information about your examine, you can read education books, but if you act like you
want to entertain yourself you are able to a fiction books, these kinds of us novel, comics, as well as soon.
The Nonlinear Dynamics in Complex Systems: Theory and Applications for the Life-, Neuro- and Natural
Sciences provide you with new experience in reading a book.

Gene Lyons:

You can get this Nonlinear Dynamics in Complex Systems: Theory and Applications for the Life-, Neuro-
and Natural Sciences by visit the bookstore or Mall. Merely viewing or reviewing it may to be your solve
issue if you get difficulties on your knowledge. Kinds of this publication are various. Not only by written or
printed but can you enjoy this book by simply e-book. In the modern era like now, you just looking from
your mobile phone and searching what your problem. Right now, choose your own ways to get more
information about your guide. It is most important to arrange yourself to make your knowledge are still
upgrade. Let's try to choose suitable ways for you.
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