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Encyclopedia of Nonlinear ScienceRoutledge
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
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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
Theoretical neuroscience provides a
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quantitative basis for describing what nervous
systems do, determining how they function,
and uncovering the general principles by
which they operate. This text introduces the
basic mathematical and computational
methods of theoretical neuroscience and
presents applications in a variety of areas
including vision, sensory-motor integration,
development, learning, and memory. The
book is divided into three parts. Part I
discusses the relationship between sensory
stimuli and neural responses, focusing on the
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representation of information by the spiking
activity of neurons. Part II discusses the
modeling of neurons and neural circuits on the
basis of cellular and synaptic biophysics. Part
III analyzes the role of plasticity in
development and learning. An appendix
covers the mathematical methods used, and
exercises are available on the book's Web
site.
Proceedings of the ... ASME Design
Engineering Technical Conferences
Mathematical Reviews
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Plasma Physics and Controlled Nuclear Fusion
Research 1994
Replication of Chaos in Neural Networks,
Economics and Physics
Proceedings of the Fifteenth International
Conference on Plasma Physics and Controlled
Nuclear Fusion Research Held by the
International Atomic Energy Agency in Seville,
26 September - 1 October 1994
Theoretical Neuroscience
Proceedings of the Fifteenth International Conference
held in Seville, 26 September to 1 October 1994. The
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conference was characterized by valuable scientific
results on virtually all aspects of controlled fusion and
fusion technology, laying a solid foundation for continued
progress. The proceedings include all the technical
papers, the pertinent discussions, and five conference
summaries which are published as a separate volume.
This textbook provides a broad introduction to
continuous and discrete dynamical systems. With its
hands-on approach, the text leads the reader from basic
theory to recently published research material in
nonlinear ordinary differential equations, nonlinear
optics, multifractals, neural networks, and binary
oscillator computing. Dynamical Systems with
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Applications Using Python takes advantage of Pythonʼs
extensive visualization, simulation, and algorithmic tools
to study those topics in nonlinear dynamical systems
through numerical algorithms and generated diagrams.
After a tutorial introduction to Python, the first part of the
book deals with continuous systems using differential
equations, including both ordinary and delay differential
equations. The second part of the book deals with
discrete dynamical systems and progresses to the study
of both continuous and discrete systems in contexts like
chaos control and synchronization, neural networks, and
binary oscillator computing. These later sections are
useful reference material for undergraduate student
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projects. The book is rounded off with example
coursework to challenge studentsʼ programming abilities
and Python-based exam questions. This book will appeal
to advanced undergraduate and graduate students,
applied mathematicians, engineers, and researchers in a
range of disciplines, such as biology, chemistry,
computing, economics, and physics. Since it provides a
survey of dynamical systems, a familiarity with linear
algebra, real and complex analysis, calculus, and
ordinary differential equations is necessary, and
knowledge of a programming language like C or Java is
beneficial but not essential.
This book covers comprehensive bifurcation theory and
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its applications to dynamical systems and partial
differential equations (PDEs) from science and
engineering, including in particular PDEs from physics,
chemistry, biology, and hydrodynamics.The book first
introduces bifurcation theories recently developed by the
authors, on steady state bifurcation for a class of
nonlinear problems with even order nondegenerate
nonlinearities, regardless of the multiplicity of the
eigenvalues, and on attractor bifurcations for nonlinear
evolution equations, a new notion of bifurcation.With this
new notion of bifurcation, many longstanding bifurcation
problems in science and engineering are becoming
accessible, and are treated in the second part of the
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book. In particular, applications are covered for a variety
of PDEs from science and engineering, including the
Kuramoto-Sivashinsky equation, the Cahn-Hillard
equation, the Ginzburg-Landau equation, reactiondiffusion equations in biology and chemistry, the Benard
convection problem, and the Taylor problem. The
applications provide, on the one hand, general recipes
for other applications of the theory addressed in this
book, and on the other, full classifications of the
bifurcated attractor and the global attractor as the control
parameters cross certain critical values, dictated usually
by the eigenvalues of the linearized problems. It is
expected that the book will greatly advance the study of
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nonlinear dynamics for many problems in science and
engineering.
Monographic Series
Using Eye Movements as an Experimental Probe of
Brain Function
Computational and Mathematical Modeling of Neural
Systems
From Simple to Complex
Bifurcation Theory And Applications
25th ICDEA, London, UK, June 24‒28, 2019

In 438 alphabetically-arranged essays, this work provides
a useful overview of the core mathematical background
for nonlinear science, as well as its applications to key
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problems in ecology and biological systems, chemical
reaction-diffusion problems, geophysics, economics,
electrical and mechanical oscillations in engineering
systems, lasers and nonlinear optics, fluid mechanics
and turbulence, and condensed matter physics, among
others.
This fascinating work is devoted to the fundamental
phenomenon in physics – synchronization that occurs in
coupled non-linear dissipative oscillators. Examples of
such systems range from mechanical clocks to
population dynamics, from the human heart to neural
networks. The main purpose of this book is to
demonstrate that the complexity of synchronous patterns
of real oscillating systems can be described in the
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framework of the general approach, and the authors
study this phenomenon as applied to oscillations of
different types, such as those with periodic, chaotic,
noisy and noise-induced nature.
Nonlinear Dynamics: A Two-Way Trip from Physics to
Math provides readers with the mathematical tools of
nonlinear dynamics to tackle problems in all areas of
physics. The selection of topics emphasizes bifurcation
theory and topological analysis of dynamical systems.
The book includes real-life problems and experiments as
well as exercises and worked examples to test
understanding.
Progress on Difference Equations and Discrete
Dynamical Systems
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Synchronization
Integrability, localisation and bifurcation of an elastic
conducting rod in a uniform magnetic field
Localization and Solitary Waves in Solid Mechanics
Nonlinear Analysis and its Applications to Differential
Equations
Tools for Teaching 1998

The interest of the applied mechanics
community in chaotic dynamics of engineering
systems has exploded in the last fifteen years,
although research activity on nonlinear
dynamical problems in mechanics started well
before the end of the Eighties. It developed first
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within the general context of the classical theory
of nonlinear oscillations, or nonlinear vibrations,
and of the relevant engineering applications.
This was an extremely fertile field in terms of
formulation of mechanical and mathematical
models, of development of powerful analytical
techniques, and of understanding of a number of
basic nonlinear phenomena. At about the same
time, meaningful theoretical results highlighting
new solution methods and new or complex
phenomena in the dynamics of deterministic
systems were obtained within dynamical
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systems theory by means of sophisticated
geometrical and computational techniques. In
recent years, careful experimental studies have
been made to establish the actual occurrence
and observability of the predicted dynamic
phenomena, as it is vitally needed in all
engineering fields. Complex dynamics have been
shown to characterize the behaviour of a great
number of nonlinear mechanical systems,
ranging from aerospace engineering applications
to naval applications, mechanical engineering,
structural engineering, robotics and
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biomechanics, and other areas. The International
Union of Theoretical and Applied Mechanics
grasped the importance of such complex
phenomena in the Eighties, when the first IUTAM
Symposium devoted to the general topic of
nonlinear and chaotic dynamics in applied
mechanics and engineering was held in Stuttgart
(1989).
Emphasizing problem-solving skills throughout,
this fifth edition of Chapman's highly successful
book teaches MATLAB as a technical
programming language, showing students how
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to write clean, efficient, and well-documented
programs, while introducing them to many of the
practical functions of MATLAB. The first eight
chapters are designed to serve as the text for an
Introduction to Programming / Problem Solving
course for first-year engineering students. The
remaining chapters, which cover advanced
topics such as I/O, object-oriented programming,
and Graphical User Interfaces, may be covered in
a longer course or used as a reference by
engineering students or practicing engineers
who use MATLAB. Important Notice: Media
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content referenced within the product
description or the product text may not be
available in the ebook version.
This text will be of value to all those interested in
and studying the subject in the mathematical,
natural and engineering sciences.
IUTAM Symposium on Chaotic Dynamics and
Control of Systems and Processes in Mechanics
Library of Congress Catalogs
Nonlinear Dynamics and Control in Process
Engineering — Recent Advances
Periodic Motions
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UMAP Journal Modules, Tools for Teaching
Mathematical, physical, and engineering
sciences

The book presents nonlinear, chaotic and fractional
dynamics, complex systems and networks, together with
cutting-edge research on related topics. The fifteen
chapters – written by leading scientists working in the
areas of nonlinear, chaotic, and fractional dynamics, as
well as complex systems and networks – offer an
extensive overview of cutting-edge research on a range
of topics, including fundamental and applied research.
These include but are not limited to, aspects of
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synchronization in complex dynamical systems,
universality features in systems with specific fractional
dynamics, and chaotic scattering. As such, the book
provides an excellent and timely snapshot of the current
state of research, blending the insights and experiences
of many prominent researchers.
Path following in combination with boundary value
problem solvers has emerged as a continuing and strong
influence in the development of dynamical systems
theory and its application. It is widely acknowledged that
the software package AUTO - developed by Eusebius J.
Doedel about thirty years ago and further expanded and
developed ever since - plays a central role in the brief
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history of numerical continuation. This book has been
compiled on the occasion of Sebius Doedel's 60th
birthday. Bringing together for the first time a large
amount of material in a single, accessible source, it is
hoped that the book will become the natural entry point
for researchers in diverse disciplines who wish to learn
what numerical continuation techniques can achieve.
The book opens with a foreword by Herbert B. Keller and
lecture notes by Sebius Doedel himself that introduce the
basic concepts of numerical bifurcation analysis. The
other chapters by leading experts discuss continuation
for various types of systems and objects and showcase
examples of how numerical bifurcation analysis can be
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used in concrete applications. Topics that are treated
include: interactive continuation tools, higherdimensional continuation, the computation of invariant
manifolds, and continuation techniques for slow-fast
systems, for symmetric Hamiltonian systems, for
spatially extended systems and for systems with delay.
Three chapters review physical applications: the
dynamics of a SQUID, global bifurcations in laser
systems, and dynamics and bifurcations in electronic
circuits.
This book presents detailed descriptions of chaos for
continuous-time systems. It is the first-ever book to
consider chaos as an input for differential and hybrid
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equations. Chaotic sets and chaotic functions are used
as inputs for systems with attractors: equilibrium points,
cycles and tori. The findings strongly suggest that chaos
theory can proceed from the theory of differential
equations to a higher level than previously thought. The
approach selected is conducive to the in-depth analysis
of different types of chaos. The appearance of
deterministic chaos in neural networks, economics and
mechanical systems is discussed theoretically and
supported by simulations. As such, the book offers a
valuable resource for mathematicians, physicists,
engineers and economists studying nonlinear chaotic
dynamics.
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MATLAB Programming for Engineers
The Hopf Bifurcation and Its Applications
Dynamical Systems with Applications Using
Mathematica
Bulletin
Differential Dynamical Systems, Revised Edition
Applied Mechanics Reviews

This book is a collection of recent reprints and new
material on fundamentally nonlinear problems in
structural systems which demonstrate localized
responses to continuous inputs. It has two intended
audiences. For mathematicians and physicists it
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should provide useful new insights into a classical
yet rapidly developing area of application of the rich
subject of dynamical systems theory. For workers in
structural and solid mechanics it introduces a new
methodology for dealing with structural localization
and the related topic of the generation of solitary
waves. Applications range from classical problems
such as the buckling of cylindrical shells, twisted
rods and pipelines, to the folding of geological strata,
the failure of sandwich structures and the
propagation of solitary waves in suspended beam
systems.
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This book provides an introduction to the theory of
dynamical systems with the aid of the Mathematica®
computer algebra package. The book has a very
hands-on approach and takes the reader from basic
theory to recently published research material.
Emphasized throughout are numerous applications
to biology, chemical kinetics, economics, electronics,
epidemiology, nonlinear optics, mechanics,
population dynamics, and neural networks.
Theorems and proofs are kept to a minimum. The
first section deals with continuous systems using
ordinary differential equations, while the second part
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is devoted to the study of discrete dynamical
systems.
This book comprises selected papers of the 25th
International Conference on Difference Equations
and Applications, ICDEA 2019, held at UCL, London,
UK, in June 2019. The volume details the latest
research on difference equations and discrete
dynamical systems, and their application to areas
such as biology, economics, and the social sciences.
Some chapters have a tutorial style and cover the
history and more recent developments for a
particular topic, such as chaos, bifurcation theory,
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monotone dynamics, and global stability. Other
chapters cover the latest personal research
contributions of the author(s) in their particular area
of expertise and range from the more technical
articles on abstract systems to those that discuss the
application of difference equations to real-world
problems. The book is of interest to both Ph.D.
students and researchers alike who wish to keep
abreast of the latest developments in difference
equations and discrete dynamical systems.
UMAP Modules
Classical Mechanics
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Proceedings
Proceedings of the IUTAM Symposium held in
Rome, Italy, 8-13 June 2003
Theory and Applications of Hopf Bifurcation
Nonlinear Dynamics and Chaos
From Catastrophe to Chaos: A General Theory of
Economic Discontinuities presents and unusual
perspective on economics and economic analysis. Current
economic theory largely depends upon assuming that the
world is fundamentally continuous. However, an
increasing amount of economic research has been done
using approaches that allow for discontinuities such as
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catastrophe theory, chaos theory, synergetics, and fractal
geometry. The spread of such approaches across a variety
of disciplines of thought has constituted a virtual
intellectual revolution in recent years. This book reviews
the applications of these approaches in various
subdisciplines of economics and draws upon past
economic thinkers to develop an integrated view of
economics as a whole from the perspective of inherent
discontinuity.
The study of chaotic systems has become a major
scientific pursuit in recent years, shedding light on the
apparently random behaviour observed in fields as
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diverse as climatology and mechanics. InThe Essence of
Chaos Edward Lorenz, one of the founding fathers of
Chaos and the originator of its seminal concept of the
Butterfly Effect, presents his own landscape of our current
understanding of the field. Lorenz presents everyday
examples of chaotic behaviour, such as the toss of a coin,
the pinball's path, the fall of a leaf, and explains in
elementary mathematical strms how their essentially
chaotic nature can be understood. His principal example
involved the construction of a model of a board sliding
down a ski slope. Through this model Lorenz illustrates
chaotic phenomena and the related concepts of
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bifurcation and strange attractors. He also provides the
context in which chaos can be related to the similarly
emergent fields of nonlinearity, complexity and fractals.
As an early pioneer of chaos, Lorenz also provides his
own story of the human endeavour in developing this new
field. He describes his initial encounters with chaos
through his study of climate and introduces many of the
personalities who contributed early breakthroughs. His
seminal paper, "Does the Flap of a Butterfly's Wing in
Brazil Set Off a Tornado in Texas?" is published for the
first time.
This volume of Progress in Brain Research is based on
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the proceedings of a conference, "Using Eye Movements
as an Experimental Probe of Brain Function," held at the
Charing Cross Hospital Campus of Imperial College
London, UK on 5th -6th December, 2007 to honor
Professor Jean Büttner-Ennever. With 87 contributions
from international experts – both basic scientists and
clinicians – the volume provides many examples of how
eye movements can be used to address a broad range of
research questions. Section 1 focuses on extraocular
muscle, highlighting new concepts of proprioceptive
control that involve even the cerebral cortex. Section 2
comprises structural, physiological, pharmacological, and
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computational aspects of brainstem mechanisms, and
illustrates implications for disorders as diverse as
opsoclonus, and congenital scoliosis with gaze palsy.
Section 3 addresses how the cerebellum transforms neural
signals into motor commands, and how disease of such
mechanisms may lead to ataxia and disorders such as
oculopalatal tremor. Section 4 deals with sensory-motor
processing of visual, vestibular, somatosensory, and
auditory inputs, such as are required for navigation, and
gait. Section 5 illustrates how eye movements, used in
conjunction with single-unit electrophysiology, functional
imaging, transcranial magnetic stimulation, and lesion
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studies have illuminated cognitive processes, including
memory, prediction, and even free will. Section 6 includes
18 papers dealing with disorders ranging from congenital
to acquired forms of nystagmus, genetic and degenerative
neurological disorders, and treatments for nystagmus and
motion sickness. * Clinicians will find important new
information on the substrate for spinocerebellar ataxia,
late-onset Tay-Sachs disease, Huntington disease, and
pulvinar lesions * Organizes multiple articles on such
topics as proprioception, short and longer-term memory,
and hereditary cerebellar ataxias for a more coherent
presentation * Articles on anatomic tracers, functional
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imaging, and computational neuroscience are illustrated
in color
Dynamical Systems with Applications using Python
The Essence Of Chaos
Numerical Continuation Methods for Dynamical Systems
Nonlinear Dynamics
From Catastrophe to Chaos: A General Theory of
Economic Discontinuities
A summary of the most important results in the
existence and stability of periodic solutions for ordinary
differential equations achieved in the twentieth century,
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along with relevant applications. It differs from standard
classical texts on non-linear oscillations in that it also
contains linear theory; theorems are proved with
mathematical rigor; and, besides the classical
applications such as Van der Pol's, Linard's and
Duffing's equations, most applications come from
biomathematics. For graduate and Ph.D students in
mathematics, physics, engineering, and biology, and as a
standard reference for use by researchers in the field of
dynamical systems and their applications.
This work, consisting of expository articles as well as
research papers, highlights recent developments in
nonlinear analysis and differential equations. The
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material is largely an outgrowth of autumn school
courses and seminars held at the University of Lisbon
and has been thoroughly refereed. Several topics in
ordinary differential equations and partial differential
equations are the focus of key articles, including: *
periodic solutions of systems with p-Laplacian type
operators (J. Mawhin) * bifurcation in variational
inequalities (K. Schmitt) * a geometric approach to
dynamical systems in the plane via twist theorems (R.
Ortega) * asymptotic behavior and periodic solutions for
Navier--Stokes equations (E. Feireisl) * mechanics on
Riemannian manifolds (W. Oliva) * techniques of lower
and upper solutions for ODEs (C. De Coster and P.
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Habets) A number of related subjects dealing with
properties of solutions, e.g., bifurcations, symmetries,
nonlinear oscillations, are treated in other articles. This
volume reflects rich and varied fields of research and
will be a useful resource for mathematicians and
graduate students in the ODE and PDE community.
The CNS meetings bring together computational
neuroscientists representing many different fields and
backgrounds as well as many different experimental
preparations and theoretical approaches. The papers
published here range from pure experimental
neurobiology, to neuro-ethology, mathematics, physics,
and engineering. In all cases the research described is
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focused on understanding how nervous systems
compute. The actual subjects of the research include a
highly diverse number of preparations, modeling
approaches and analysis techniques. Accordingly, this
volume reflects the breadth and depth of current
research in computational neuroscience taking place
throughout the world.
A Two-Way Trip from Physics to Math
Computational Neuroscience: Trends in Research 2004
Mathematics, Microeconomics and Finance
International Aerospace Abstracts
An Introduction for Applied Mathematicians
Chaotic, Fractional, and Complex Dynamics: New
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Insights and Perspectives
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,
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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.
This is the fifth edition of a well-established textbook. It is
intended to provide a thorough coverage of the fundamental
principles and techniques of classical mechanics, an old subject
that is at the base of all of physics, but in which there has also in
recent years been rapid development. The book is aimed at
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undergraduate students of physics and applied mathematics. It
emphasizes the basic principles, and aims to progress rapidly to
the point of being able to handle physically and mathematically
interesting problems, without getting bogged down in excessive
formalism. Lagrangian methods are introduced at a relatively
early stage, to get students to appreciate their use in simple
contexts. Later chapters use Lagrangian and Hamiltonian
methods extensively, but in a way that aims to be accessible to
undergraduates, while including modern developments at the
appropriate level of detail. The subject has been developed
considerably recently while retaining a truly central role for all
students of physics and applied mathematics. This edition retains
all the main features of the fourth edition, including the two
chapters on geometry of dynamical systems and on order and
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chaos, and the new appendices on conics and on dynamical
systems near a critical point. The material has been somewhat
expanded, in particular to contrast continuous and discrete
behaviours. A further appendix has been added on routes to chaos
(period-doubling) and related discrete maps. The new edition has
also been revised to give more emphasis to specific examples
worked out in detail. Classical Mechanics is written for
undergraduate students of physics or applied mathematics. It
assumes some basic prior knowledge of the fundamental concepts
and reasonable familiarity with elementary differential and
integral calculus. Contents: Linear MotionEnergy and Angular
MomentumCentral Conservative ForcesRotating FramesPotential
TheoryThe Two-Body ProblemMany-Body SystemsRigid
BodiesLagrangian MechanicsSmall Oscillations and Normal
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ModesHamiltonian MechanicsDynamical Systems and Their
GeometryOrder and Chaos in Hamiltonian
SystemsAppendices:VectorsConicsPhase Plane Analysis Near
Critical PointsDiscrete Dynamical Systems — Maps Readership:
Undergraduates in physics and applied mathematics.
The book is a collection of peer-reviewed articles on dynamics,
control and simulation of chemical processes. It covers a variety
of different methods for approaching process dynamics and
control, including bifurcation analysis, computational fluid
dynamics, neural network applications, numerical simulations of
partial differential equations, process identification and control,
Lagrangian analysis of mixing. The book is intended both for
scientists and engineering involved in process analysis and control
and for researchers (system engineering, mathematicians and
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physicists) interested in nonlinear sciences. It provides an
overview of the typical problems of chemical and process
engineering, in which dynamical system theory finds a significant
and fertile field of applications.
Encyclopedia of Nonlinear Science
Chaos
A Symposium in Honor of Jean Büttner-Ennever
monographic series
Path following and boundary value problems

The goal of these notes is to give a reasonahly com plete,
although not exhaustive, discussion of what is commonly
referred to as the Hopf bifurcation with applications to spe cific
problems, including stability calculations. Historical ly, the
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subject had its origins in the works of Poincare [1] around 1892
and was extensively discussed by Andronov and Witt [1] and
their co-workers starting around 1930. Hopf's basic paper [1]
appeared in 1942. Although the term "Poincare Andronov-Hopf
bifurcation" is more accurate (sometimes Friedrichs is also
included), the name "Hopf Bifurcation" seems more common, so
we have used it. Hopf's crucial contribution was the extension
from two dimensions to higher dimensions. The principal
technique employed in the body of the text is that of invariant
manifolds. The method of Ruelle Takens [1] is followed, with
details, examples and proofs added. Several parts of the
exposition in the main text come from papers of P. Chernoff, J.
Dorroh, O. Lanford and F. Weissler to whom we are grateful.
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The general method of invariant manifolds is common in
dynamical systems and in ordinary differential equations: see
for example, Hale [1,2] and Hartman [1]. Of course, other
methods are also available. In an attempt to keep the picture
balanced, we have included samples of alternative approaches.
Specifically, we have included a translation (by L. Howard and
N. Kopell) of Hopf's original (and generally unavailable) paper.
This is a textbook on chaos and nonlinear dynamics, written by
applied mathematicians for applied mathematicians. It aims to
tread a middle ground between the mathematician's rigour and
the physicist’s pragmatism. While the subject matter is now
classical and can be found in many other books, what
distinguishes this book is its philosophical approach, its breadth,
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its conciseness, and its exploration of intellectual byways, as well
as its liberal and informative use of illustration. Written at the
graduate student level, the book occasionally drifts from
classical material to explore new avenues of thought, sometimes
in the exercises. A key feature of the book is its holistic approach,
encompassing the development of the subject since the time of
Poincaré, and including detailed material on maps, homoclinic
bifurcations, Hamiltonian systems, as well as more eclectic items
such as Julia and Mandelbrot sets. Some of the more involved
codes to produce the figures are described in the appendix. Based
on lectures to upper undergraduates and beginning graduate
students, this textbook is ideally suited for courses at this level
and each chapter includes a set of exercises of varying levels of
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difficulty.
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