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Differential Dynamical Systems, Revised Edition
This book uses a hands-on approach to nonlinear dynamics using commonly available software, including the free
dynamical systems software Xppaut, Matlab (or its free cousin, Octave) and the Maple symbolic algebra system. Detailed
instructions for various common procedures, including bifurcation analysis using the version of AUTO embedded in Xppaut,
are provided. This book also provides a survey that can be taught in a single academic term covering a greater variety of
dynamical systems (discrete versus continuous time, finite versus infinite-dimensional, dissipative versus conservative)
than is normally seen in introductory texts. Numerical computation and linear stability analysis are used as unifying themes
throughout the book. Despite the emphasis on computer calculations, theory is not neglected, and fundamental concepts
from the field of nonlinear dynamics such as solution maps and invariant manifolds are presented.

Nonlinear Dynamics
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
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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.

Basic Atomic and Molecular Spectroscopy
The author 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.

Dynamical Systems and Chaos
The Calculus of Friendship is the story of an extraordinary connection between a teacher and a student, as chronicled
through more than thirty years of letters between them. What makes their relationship unique is that it is based almost
entirely on a shared love of calculus. For them, calculus is more than a branch of mathematics; it is a game they love
playing together, a constant when all else is in flux. The teacher goes from the prime of his career to retirement, competes
in whitewater kayaking at the international level, and loses a son. The student matures from high school math whiz to Ivy
League professor, suffers the sudden death of a parent, and blunders into a marriage destined to fail. Yet through it all they
take refuge in the haven of calculus--until a day comes when calculus is no longer enough. Like calculus itself, The Calculus
of Friendship is an exploration of change. It's about the transformation that takes place in a student's heart, as he and his
teacher reverse roles, as they age, as they are buffeted by life itself. Written by a renowned teacher and communicator of
mathematics, The Calculus of Friendship is warm, intimate, and deeply moving. The most inspiring ideas of calculus,
differential equations, and chaos theory are explained through metaphors, images, and anecdotes in a way that all readers
will find beautiful, and even poignant. Math enthusiasts, from high school students to professionals, will delight in the
offbeat problems and lucid explanations in the letters. For anyone whose life has been changed by a mentor, The Calculus
of Friendship will be an unforgettable journey.

Chaos
Renowned applied mathematician Gilbert Strang teaches applied mathematics with the clear explanations, examples and
insights of an experienced teacher. This book progresses steadily through a range of topics from symmetric linear systems
to differential equations to least squares and Kalman filtering and optimization. It clearly demonstrates the power of matrix
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algebra in engineering problem solving. This is an ideal book (beloved by many readers) for a first course on applied
mathematics and a reference for more advanced applied mathematicians. The only prerequisite is a basic course in linear
algebra.

Differential Equations and Dynamical Systems
This book presents a collection of problems for nonlinear dynamics, chaos theory and fractals. Besides the solved problems,
supplementary problems are also added. Each chapter contains an introduction with suitable definitions and explanations to
tackle the problems. The material is self-contained, and the topics range in difficulty from elementary to advanced. While
students can learn important principles and strategies required for problem solving, lecturers will also find this text useful,
either as a supplement or text, since concepts and techniques are developed in the problems.

Chaos and Fractals
From preeminent math personality and author of The Joy of x, a brilliant and endlessly appealing explanation of calculus how it works and why it makes our lives immeasurably better. Without calculus, we wouldn't have cell phones, TV, GPS, or
ultrasound. We wouldn't have unraveled DNA or discovered Neptune or figured out how to put 5,000 songs in your pocket.
Though many of us were scared away from this essential, engrossing subject in high school and college, Steven Strogatz's
brilliantly creative, down‑to‑earth history shows that calculus is not about complexity; it's about simplicity. It harnesses an
unreal number--infinity--to tackle real‑world problems, breaking them down into easier ones and then reassembling the
answers into solutions that feel miraculous. Infinite Powers recounts how calculus tantalized and thrilled its inventors,
starting with its first glimmers in ancient Greece and bringing us right up to the discovery of gravitational waves (a
phenomenon predicted by calculus). Strogatz reveals how this form of math rose to the challenges of each age: how to
determine the area of a circle with only sand and a stick; how to explain why Mars goes "backwards" sometimes; how to
make electricity with magnets; how to ensure your rocket doesn't miss the moon; how to turn the tide in the fight against
AIDS. As Strogatz proves, calculus is truly the language of the universe. By unveiling the principles of that language, Infinite
Powers makes us marvel at the world anew.

Student Solutions Manual to Accompany Elementary Differential Equations, Fifth Edition,
Elementary Differential Equations and Boundary Value Problems, Fifth Edition, William E.
Boyce, Richard C. DiPrima
“Delightful . . . easily digestible chapters include plenty of helpful examples and illustrations. You'll never forget the
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Pythagorean theorem again!”—Scientific American Many people take math in high school and promptly forget much of it.
But math plays a part in all of our lives all of the time, whether we know it or not. In The Joy of x, Steven Strogatz expands
on his hit New York Times series to explain the big ideas of math gently and clearly, with wit, insight, and brilliant
illustrations. Whether he is illuminating how often you should flip your mattress to get the maximum lifespan from it,
explaining just how Google searches the internet, or determining how many people you should date before settling down,
Strogatz shows how math connects to every aspect of life. Discussing pop culture, medicine, law, philosophy, art, and
business, Strogatz is the math teacher you wish you’d had. Whether you aced integral calculus or aren’t sure what an
integer is, you’ll find profound wisdom and persistent delight in The Joy of x.

Nonlinear Dynamics and Chaos
For students with a background in elementary algebra, this book provides a vivid introduction to the key phenomena and
ideas of chaos and fractals, including the butterfly effect, strange attractors, fractal dimensions, Julia Sets and the
Mandelbrot Set, power laws, and cellular automata. The book includes over 200 end-of-chapter exercises.

Introduction to Applied Nonlinear Dynamical Systems and Chaos
This book provides detailed solutions and explanations to the problems presented in Game Theory: An Introduction, Second
Edition. It is a trusted guide and an excellent resource for professors of mathematics and economics and researchers in
economics, finance, engineering, operations research, statistics, and computer science.

Calculus Made Easy
Many textbooks on differential equations are written to be interesting to the teacher rather than the student. Introduction to
Differential Equations with Dynamical Systems is directed toward students. This concise and up-to-date textbook addresses
the challenges that undergraduate mathematics, engineering, and science students experience during a first course on
differential equations. And, while covering all the standard parts of the subject, the book emphasizes linear constant
coefficient equations and applications, including the topics essential to engineering students. Stephen Campbell and
Richard Haberman--using carefully worded derivations, elementary explanations, and examples, exercises, and figures
rather than theorems and proofs--have written a book that makes learning and teaching differential equations easier and
more relevant. The book also presents elementary dynamical systems in a unique and flexible way that is suitable for all
courses, regardless of length.
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The Joy of x
The latest in the 'Tutorial Chemistry Texts' series, 'Basic Atomic and Molecular Spectroscopy' contains chapters on
quantization in polyelectronic atoms, molecular vibrations and electronic spectroscopy.

Introduction to Geometry
An application of the techniques of dynamical systems and bifurcation theories to the study of nonlinear oscillations. Taking
their cue from Poincare, the authors stress the geometrical and topological properties of solutions of differential equations
and iterated maps. Numerous exercises, some of which require nontrivial algebraic manipulations and computer work,
convey the important analytical underpinnings of problems in dynamical systems and help readers develop an intuitive feel
for the properties involved.

Nonlinear Dynamics
Praise for the First Edition ". . . outstandingly appealing with regard to its style, contents, considerations of requirements of
practice, choice of examples, and exercises." —Zentrablatt Math ". . . carefully structured with many detailed worked
examples . . ." —The Mathematical Gazette ". . . an up-to-date and user-friendly account . . ." —Mathematika An
Introduction to Numerical Methods and Analysis addresses the mathematics underlying approximation and scientific
computing and successfully explains where approximation methods come from, why they sometimes work (or don't work),
and when to use one of the many techniques that are available. Written in a style that emphasizes readability and
usefulness for the numerical methods novice, the book begins with basic, elementary material and gradually builds up to
more advanced topics. A selection of concepts required for the study of computational mathematics is introduced, and
simple approximations using Taylor's Theorem are also treated in some depth. The text includes exercises that run the
gamut from simple hand computations, to challenging derivations and minor proofs, to programming exercises. A greater
emphasis on applied exercises as well as the cause and effect associated with numerical mathematics is featured
throughout the book. An Introduction to Numerical Methods and Analysis is the ideal text for students in advanced
undergraduate mathematics and engineering courses who are interested in gaining an understanding of numerical methods
and numerical analysis.

An Introduction to Numerical Methods and Analysis
This introduction to applied nonlinear dynamics and chaos places emphasis on teaching the techniques and ideas that will
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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

Chaos and Nonlinear Dynamics
This book presents elements of the theory of chaos in dynamical systems in a framework of theoretical understanding
coupled with numerical and graphical experimentation. It describes the theory of fractals, focusing on the importance of
scaling and ordinary differential equations.

Modeling in Fluid Mechanics
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 first-order 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.

Nonlinear Dynamics and Chaos, 2nd ed. SET with Student Solutions Manual
Hydrodynamic Instabilities
This book provides an introduction to the mathematics needed to model, analyze, and design feedback systems. It is an
ideal textbook for undergraduate and graduate students, and is indispensable for researchers seeking a self-contained
reference on control theory. Unlike most books on the subject, Feedback Systems develops transfer functions through the
exponential response of a system, and is accessible across a range of disciplines that utilize feedback in physical, biological,
information, and economic systems. Karl Åström and Richard Murray use techniques from physics, computer science, and
operations research to introduce control-oriented modeling. They begin with state space tools for analysis and design,
including stability of solutions, Lyapunov functions, reachability, state feedback observability, and estimators. The matrix
exponential plays a central role in the analysis of linear control systems, allowing a concise development of many of the key
concepts for this class of models. Åström and Murray then develop and explain tools in the frequency domain, including
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transfer functions, Nyquist analysis, PID control, frequency domain design, and robustness. They provide exercises at the
end of every chapter, and an accompanying electronic solutions manual is available. Feedback Systems is a complete onevolume resource for students and researchers in mathematics, engineering, and the sciences. Covers the mathematics
needed to model, analyze, and design feedback systems Serves as an introductory textbook for students and a selfcontained resource for researchers Includes exercises at the end of every chapter Features an electronic solutions manual
Offers techniques applicable across a range of disciplines

Infinite Powers
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 bf interest in the modern as well as the clas sical techniques of
applied mathematics. This renewal of interest, both in research and teaching, has led to the establishment of the series:
Texts in Applied Mat!!ematics (TAM). The development of new courses is a natural consequence of a high level of
excitement oil the research frontier as newer techniques, such as numerical and symbolic cotnputer 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 Math ematical Sciences (AMS) series, which will focus on advanced textbooks and research level monographs.
Preface to the Second Edition This book covers those topics necessary for a clear understanding of the qualitative theory of
ordinary differential equations and the concept of a dynamical system. It is written for advanced undergraduates and for
beginning graduate students. It begins with a study of linear systems of ordinary differential equations, a topic already
familiar to the student who has completed a first course in differential equations.

Numerical Analysis
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 first-order 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.

Nonlinear Dynamics and Chaos with Student Solutions Manual
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Chaos and Nonlinear Dynamics introduces students, scientists, and engineers to the full range of activity in the rapidly
growing field on nonlinear dynamics. Using a step-by-step introduction to dynamics and geometry in state space as the
central focus of understanding nonlinear dynamics, thisbook includes a thorough treatment of both differential equation
models and iterated map models (including a derivation of the famous Feigenbaum numbers). It is the only book at this
level to include the increasingly important field of pattern formation and a survey of the controversial questions ofquantum
chaos. Important tools such as Lyapunov exponents and fractal dimensions are treated in detail. With over 200 figures and
diagrams, and analytic and computer exercises for every chapter, the book can be used as a course-text or for selfinstruction. This second edition has been restructuredto make the book even more useful as a course text:many of the
more complex examples and derivations have been moved to appendices. The extensive collection of annotated references
has been updated through January 2000 and now includes listings of World Wide Web sites at many of the major
nonlineardynamics research centers. From reviews on the 1/e: 'What has been lacking is a single book that takes the reader
with nothing but a knowledge of elementary calculus and physics all the way to the frontiers of research in chaos and
nonlinear dynamics in all its facets. [] a serious student,teacher, or researcher would be delighted to have this book on the
shelf as a reference and as a window to the literature in this exciting and rapidly growing new field of chaos.' J.C. Sprott,
American Journal of Physics, September 19944 'I congratulate the author on having managed to write anextremely
thorough, comprehensive, and entertaining introduction to the fascinating field of nonlinear dynamics. His book is highly
self- explanatory and ideally suited for self-instruction. There is hardly any question that the author does not address in an
exceptionally readable manner. [] Istrongly recommend it to those looking for a comprehensive, practical, and not highly
mathematical approach to the subject.' E.A. Hunt, IEEE Spectrum, December 1994

Nonlinear Analysis for Human Movement Variability
BACKGROUND Sir Isaac Newton hrought to the world the idea of modeling the motion of physical systems with equations. It
was necessary to invent calculus along the way, since fundamental equations of motion involve velocities and
accelerations, of position. His greatest single success was his discovery that which are derivatives the motion of the planets
and moons of the solar system resulted from a single fundamental source: the gravitational attraction of the hodies. He
demonstrated that the ohserved motion of the planets could he explained hy assuming that there is a gravitational
attraction he tween any two ohjects, a force that is proportional to the product of masses and inversely proportional to the
square of the distance between them. The circular, elliptical, and parabolic orhits of astronomy were v INTRODUCTION no
longer fundamental determinants of motion, but were approximations of laws specified with differential equations. His
methods are now used in modeling motion and change in all areas of science. Subsequent generations of scientists
extended the method of using differ ential equations to describe how physical systems evolve. But the method had a
limitation. While the differential equations were sufficient to determine the behavior-in the sense that solutions of the
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equations did exist-it was frequently difficult to figure out what that behavior would be. It was often impossible to write
down solutions in relatively simple algebraic expressions using a finite number of terms. Series solutions involving infinite
sums often would not converge beyond some finite time.

Introduction to Applied Mathematics
Exploring ODEs
The instability of fluid flows is a key topic in classical fluid mechanics because it has huge repercussions for applied
disciplines such as chemical engineering, hydraulics, aeronautics, and geophysics. This modern introduction is written for
any student, researcher, or practitioner working in the area, for whom an understanding of hydrodynamic instabilities is
essential. Based on a decade's experience of teaching postgraduate students in fluid dynamics, this book brings the subject
to life by emphasizing the physical mechanisms involved. The theory of dynamical systems provides the basic structure of
the exposition, together with asymptotic methods. Wherever possible, Charru discusses the phenomena in terms of
characteristic scales and dimensional analysis. The book includes numerous experimental studies, with references to videos
and multimedia material, as well as over 150 exercises which introduce the reader to new problems.

Exploring Chaos
This edition features the exact same content as the traditional text in a convenient, three-hole- punched, loose-leaf version.
Books a la Carte also offer a great value–this format costs significantly less than a new textbook. Numerical Analysis,
Second Edition, is a modern and readable text. This book covers not only the standard topics but also some more advanced
numerical methods being used by computational scientists and engineers–topics such as compression, forward and
backward error analysis, and iterative methods of solving equations–all while maintaining a level of discussion appropriate
for undergraduates. Each chapter contains a Reality Check, which is an extended exploration of relevant application areas
that can launch individual or team projects. MATLAB® is used throughout to demonstrate and implement numerical
methods. The Second Edition features many noteworthy improvements based on feedback from users, such as new
coverage of Cholesky factorization, GMRES methods, and nonlinear PDEs.

Introduction to Differential Equations with Dynamical Systems
This self-contained treatment covers all aspects of nonlinear dynamics, from fundamentals to recent developments, in a
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unified and comprehensive way. Numerous examples and exercises will help the student to assimilate and apply the
techniques presented.

Problems and Solutions
Exploring ODEs is a textbook of ordinary differential equations for advanced undergraduates, graduate students, scientists,
and engineers. It is unlike other books in this field in that each concept is illustrated numerically via a few lines of Chebfun
code. There are about 400 computer-generated figures in all, and Appendix B presents 100 more examples as templates for
further exploration.?

Process Dynamics
Account of how complex patterns form in sustained nonequilibrium systems; for graduate students in biology, chemistry,
engineering, mathematics, and physics.

An Introduction to Dynamical Systems and Chaos
Feedback Systems
This solid introduction uses the principles of physics and the tools of mathematics to approach fundamental questions of
neuroscience.

Student Solutions Manual for Nonlinear Dynamics and Chaos, 2nd edition
This official Student Solutions Manual includes solutions to the odd-numbered exercises featured in the second edition of
Steven Strogatz's classic text Nonlinear 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.

Chaos and Dynamical Systems
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This volume is dedicated to modeling in fluid mechanics and is divided into four chapters, which contain a significant
number of useful exercises with solutions. The authors provide relatively complete references on relevant topics in the
bibliography at the end of each chapter.

Neuronal Dynamics
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 first-order 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, 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.

The Calculus of Friendship
How Does the Body’s Motor Control System Deal with Repetition? While the presence of nonlinear dynamics can be
explained and understood, it is difficult to be measured. A study of human movement variability with a focus on nonlinear
dynamics, Nonlinear Analysis for Human Movement Variability, examines the characteristics of human movement within
this framework, explores human movement in repetition, and explains how and why we analyze human movement data. It
takes an in-depth look into the nonlinear dynamics of systems within and around us, investigates the temporal structure of
variability, and discusses the properties of chaos and fractals as they relate to human movement. Providing a foundation for
the use of nonlinear analysis and the study of movement variability in practice, the book describes the nonlinear dynamical
features found in complex biological and physical systems, and introduces key concepts that help determine and identify
patterns within the fluctuations of data that are repeated over time. It presents commonly used methods and novel
approaches to movement analysis that reveal intriguing properties of the motor control system and introduce new ways of
thinking about variability, adaptability, health, and motor learning. In addition, this text: Demonstrates how nonlinear
measures can be used in a variety of different tasks and populations Presents a wide variety of nonlinear tools such as the
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Lyapunov exponent, surrogation, entropy, and fractal analysis Includes examples from research on how nonlinear analysis
can be used to understand real-world applications Provides numerous case studies in postural control, gait, motor control,
and motor development Nonlinear Analysis for Human Movement Variability advances the field of human movement
variability research by dissecting human movement and studying the role of movement variability. The book proposes new
ways to use nonlinear analysis and investigate the temporal structure of variability, and enables engineers, movement
scientists, clinicians, and those in related disciplines to effectively apply nonlinear analysis in practice.

Nonlinear Dynamics and Chaos
Differential equations are the basis for models of any physical systems that exhibit smooth change. This book combines
much of the material found in a traditional course on ordinary differential equations with an introduction to the more
modern theory of dynamical systems. Applications of this theory to physics, biology, chemistry, and engineering are shown
through examples in such areas as population modeling, fluid dynamics, electronics, and mechanics.? Differential
Dynamical Systems begins with coverage of linear systems, including matrix algebra; the focus then shifts to foundational
material on nonlinear differential equations, making heavy use of the contraction-mapping theorem. Subsequent chapters
deal specifically with dynamical systems concepts?flow, stability, invariant manifolds, the phase plane, bifurcation, chaos,
and Hamiltonian dynamics. This new edition contains several important updates and revisions throughout the book.
Throughout the book, the author includes exercises to help students develop an analytical and geometrical understanding
of dynamics. Many of the exercises and examples are based on applications and some involve computation; an appendix
offers simple codes written in Maple?, Mathematica?, and MATLAB? software to give students practice with computation
applied to dynamical systems problems.

Nonlinear Ordinary Differential Equations
Thoroughly updated and expanded 4th edition of the classic text, including numerous worked examples, diagrams and
exercises. An ideal resource for students and lecturers in engineering, mathematics and the sciences it is published
alongside a separate Problems and Solutions Sourcebook containing over 500 problems and fully-worked solutions.

Nonlinear Oscillations, Dynamical Systems, and Bifurcations of Vector Fields
Steven H. Strogatz's Nonlinear Dynamics and Chaos, second edition, 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 first-order differential equations
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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. The Student Solutions
Manual, by Mitchal Dichter, includes solutions to the odd-numbered exercises featured in Nonlinear Dynamics and Chaos,
second edition. Complete with graphs and worked-out solutions, the Student Solutions Manual demonstrates techniques for
students to analyze differential equations, bifurcations, chaos, fractals, and other subjects explored in Strogatz's popular
book.

Pattern Formation and Dynamics in Nonequilibrium Systems
Suitable as a text for Chemical Process Dynamics or Introductory Chemical Process Control courses at the junior/senior
level. This book aims to provide an introduction to the modeling, analysis, and simulation of the dynamic behavior of
chemical processes.

Solutions Manual to Accompany Game Theory
The book discusses continuous and discrete systems in systematic and sequential approaches for all aspects of nonlinear
dynamics. The unique feature of the book is its mathematical theories on flow bifurcations, oscillatory solutions, symmetry
analysis of nonlinear systems and chaos theory. The logically structured content and sequential orientation provide readers
with a global overview of the topic. A systematic mathematical approach has been adopted, and a number of examples
worked out in detail and exercises have been included. Chapters 1–8 are devoted to continuous systems, beginning with
one-dimensional flows. Symmetry is an inherent character of nonlinear systems, and the Lie invariance principle and its
algorithm for finding symmetries of a system are discussed in Chap. 8. Chapters 9–13 focus on discrete systems, chaos and
fractals. Conjugacy relationship among maps and its properties are described with proofs. Chaos theory and its connection
with fractals, Hamiltonian flows and symmetries of nonlinear systems are among the main focuses of this book. Over the
past few decades, there has been an unprecedented interest and advances in nonlinear systems, chaos theory and fractals,
which is reflected in undergraduate and postgraduate curricula around the world. The book is useful for courses in
dynamical systems and chaos, nonlinear dynamics, etc., for advanced undergraduate and postgraduate students in
mathematics, physics and engineering.
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