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Editorial Review

From the Publisher
A unified and coherent treatment of analytical, computational and experimental techniques of nonlinear
dynamics with numerous illustrative applications. Features a discourse on geometric concepts such as
Poincare maps. Discusses chaos, stability and bifurcation analysis for systems of differential and algebraic
equations. Includes scores of examples to facilitate understanding.

From the Back Cover
Since Poincar?'s early work on the nonlinear dynamics of the n-body problem in celestial mechanics, the
twentieth century has seen an explosion of interest in nonlinear systems. Lorenz's study of a deterministic,
third-order system of weather dynamics showed that this system demonstrated a random-like behavior called
chaos. Through numerical simulations made possible by modern computers, and through experiments with
physical systems, the presence of chaos has been discovered in many dynamical systems. The phenomenon
of chaos has, in turn, spurred a great revival of interest in nonlinear dynamics.

Applied Nonlinear Dynamics provides a coherent and unified treatment of analytical, computational, and
experimental methods and concepts of nonlinear dynamics. Analytical approaches based on perturbation
methods and dynamical systems theory are presented and illustrated through applications to a wide range of
nonlinear systems. Geometrical concepts, such as Poincar? maps, are also treated at length. A thorough
discussion of stability and local and global bifurcation analyses for systems of differential equations and
algebraic equations is conducted with the aid of examples and illustrations. Continuation methods for fixed
points and periodic solutions and homotopy methods for determining fixed points are detailed. Bifurcations
of fixed points, limit cycles, tori, and chaos are discussed. The fascinating phenomenon of chaos is explored,
and the many routes to chaos are treated at length. Methods of controlling bifurcations and chaos are
described. Numerical methods and tools to characterize motions are examined in detail. Poincar? sections,
Fourier spectra, polyspectra, autocorrelation functions, Lyapunov exponents, and dimension calculations are
presented as analytical and experimental tools for analyzing the motion of nonlinear systems.

This book contains numerous worked-out examples that illustrate the new concepts of nonlinear dynamics.
Moreover, it contains many exercises that can be used both to reinforce concepts discussed in the chapters
and to assess the progress of students. Students who thoroughly cover this book will be well prepared to
make significant contributions in research efforts.

Unlike most other texts, which emphasize either classical methods, experiments and physics, geometrical
methods, computational methods, or applied mathematics, Applied Nonlinear Dynamics blends these
approaches to provide a unified treatment of nonlinear dynamics. Further, it presents mathematical concepts
in a manner comprehensible to engineers and applied scientists. The synthesis of analytical, experimental,
and numerical methods and the inclusion of many exercises and worked-out examples will make this the
textbook of choice for classroom teaching. Moreover, the inclusion of an extensive and up-to-date
bibliography will make it an invaluable text for professional reference.

About the Author
Ali H. Nayfeh is a University Distinguished Professor of Engineering Science and Mechanics at the Virginia
Polytechnic Institute and State University, Blacksburg, Virginia. Professor Nayfeh is the Editor-in-Chief of
the journal Nonlinear Dynamics and the Journal of Vibration and Control. He is the author of Perturbation



Methods (Wiley, 1973), Nonlinear Oscillations (coauthored with Dean T. Mook; Wiley,1979), Introduction
to Perturbation techniques (Wiley, 1981), Problems in Perturbation (Wiley, 1985), and Method of Normal
Forms (Wiley, 1993). Professor Nayfeh's areas of interest include nonlinear vibrations and dynamics, wave
propagation, ship and submarine motions, structural dynamics, acoustics,
aerodynamic/dynamic/structure/control interactions, flight mechanics, and transition from laminar to
turbulent flows.

Balakumar Balachandran is Assistant Professor of Mechanical Engineering at the University of Maryland,
College Park, Maryland. His areas of interest include vibration and acoustics control, nonlinear dynamics,
structural dynamics, and system identification.

Users Review

From reader reviews:

Bertha Chang:

Reading a book to get new life style in this calendar year; every people loves to study a book. When you
study a book you can get a large amount of benefit. When you read guides, you can improve your
knowledge, simply because book has a lot of information into it. The information that you will get depend on
what forms of book that you have read. If you want to get information about your analysis, you can read
education books, but if you want to entertain yourself you are able to a fiction books, this sort of us novel,
comics, in addition to soon. The Applied Nonlinear Dynamics: Analytical, Computational and Experimental
Methods provide you with new experience in looking at a book.

Alma Driver:

Do you like reading a e-book? Confuse to looking for your selected book? Or your book was rare? Why so
many problem for the book? But any people feel that they enjoy with regard to reading. Some people likes
reading, not only science book but novel and Applied Nonlinear Dynamics: Analytical, Computational and
Experimental Methods or others sources were given information for you. After you know how the great a
book, you feel desire to read more and more. Science book was created for teacher or maybe students
especially. Those publications are helping them to increase their knowledge. In other case, beside science
publication, any other book likes Applied Nonlinear Dynamics: Analytical, Computational and Experimental
Methods to make your spare time a lot more colorful. Many types of book like this.

Carl Kile:

What is your hobby? Have you heard this question when you got scholars? We believe that that query was
given by teacher to the students. Many kinds of hobby, Everyone has different hobby. And also you know
that little person like reading or as looking at become their hobby. You must know that reading is very
important as well as book as to be the issue. Book is important thing to increase you knowledge, except your
own personal teacher or lecturer. You discover good news or update about something by book. Amount
types of books that can you choose to adopt be your object. One of them is this Applied Nonlinear
Dynamics: Analytical, Computational and Experimental Methods.



David Hoag:

Reading a e-book make you to get more knowledge from it. You can take knowledge and information from
the book. Book is composed or printed or illustrated from each source this filled update of news. On this
modern era like at this point, many ways to get information are available for an individual. From media
social similar to newspaper, magazines, science book, encyclopedia, reference book, story and comic. You
can add your understanding by that book. Isn't it time to spend your spare time to spread out your book? Or
just in search of the Applied Nonlinear Dynamics: Analytical, Computational and Experimental Methods
when you essential it?
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