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The Art of Modeling in
Sclence and Engineering

- with Mathematica®
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EXPLORES HOW
MATHEMATICA® CAN AID
~IN PROBLEM SOLVING

Thoroughly revised and updated, The Art of
Modeling in Science and Engineering with
Mathematica®, Second Edition explores
the mathematical tools and procedures used
in modeling based on the laws of conserva-
tion of mass, energy, momentum, and electrical charge. The
authors have culled and consolidated the best from the first
edition and expanded the range of applied examples to reach
a wider audience. The text proceeds, in measured steps, from
simple models of real-world problems at the algebraic and
ordinary differential equations (ODE) levels to more sophisti-
cated models requiring partial differential equations. The tra-
ditional ~ solution methods are supplemented with
Mathematica®, which is used throughout the text to arrive at
solutions for many of the problems presented.

The Art of Modeling
in Science and
Engineering with

Mathematica®

The text is enlivened with a host of illustrations and practice
problems drawn from classical and contemporary sources.
They range from Thomson’s famous experiment to determine
¢/m and Euler’s model for the buckling of a strut to an analy-
sis of the propagation of emissions and the performance of
wind turbines. The mathematical tools required are first
explained in separate chapters and then carried along through-
out the text to solve and analyze the models. Commentaries at
the end of each illustration draw attention to the pitfalls to be
avoided and, perhaps most important, alert the reader to unex-
pected results that defy conventional wisdom.

These features and more make the book the perfect tool for
resolving three common difficulties: the proper choice of
model, the absence of precise solutions, and the need to make
suitable simplifying assumptions and approximations. The
book covers a wide range of physical processes and phenom-
ena drawn from various disciplines and clearly illuminates the
link between the physical system being modeled and the
mathematical expression that results.

See reverse side for Other Titles of Interest and ordering information

FEATURES

* Outlines the capabilities of Mathematica® and its ability
to solve problems in parallel with the traditional analyti-
cal treatment

Offers additional examples on HIV, the rate of carbon
dioxide emissions, the manufacture of silicon chips, and
dynamics of the hot air balloon

Presents coverage of ordinary differential equations and
the Laplace transformation, fleshed out with the addition
of new problems and the use of the Mathematica® package

Includes a compendium of problems taken from the
consulting practice of the authors and their colleagues,
industrial and other sources

Covers partial differential equations with $ome simple
solutions, solution methods, and vector calculus and its
applications

Discusses the solution of partial differential calculations
by separation of variables, integral transformation, and
the method of characteristics

CONTENTS
A First Look at Modeling

Analytical Tools: The Solution of Ordinary Differential
Equations

The Use of Mathematica in Modeling Physical
Systems

Elementary Applications of the Conservation Laws

Partial Differential Equations: Classification, Types,
and Properties — Some Simple Transformations

Solution of Linear Systems by Superposition Methods
Vector Calculus: Generalized Transport Equations
Analytical Solutions of Partial Differential Equations

ﬂ Chapman & Hall/CRC

Taylor &Francis Group

Catalog no. C4606, January 2007, 509 pp., ISBN: 978-1-58488-460-6, $99.95 / £44.99
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APPLIED MATHEMATICAL
MODELING

A MULTIDISCIPLINARY APPROACH

Edited by

Douglas R. Shier

CLEMSON UNIVERSITY

K.T. Wallenius

CLEMSON UNIVERSITY

COMPUTATIONAL
MATHEMATICS

MobELS, METHODS, AND ANALYSIS

wiTH MATLAB AND MPI

Robert E. White

NORTH CAROLINA STATE UNIVERSITY, RALEIGH, USA
“Overall this book is not just about mathemat-

ics, not, Just about computing, and not, jusl about
lic but abour ional science.

“...scholarly and thought p ki over 600

pages of delight...a nice mixture of
cal rigour and scientific analoques and intu-
ition...the mathematical techniques are treated
with just the right level of common-sense rigour
that I associate with the best applied mathemat-
ics teachers...the treatments of some of more
awkward topics such as bifurcations in ODEs
and Greens functions, are some of the simplest
and most transparent I have seen...hundreds
of worked examples and exercises. The Special
Topics chapter is superb...There are countless
references, and the book is literally a gold-
mine.”

—The Math | Gazette, N
Catalog no. 8526, 2000, 472 pp.
ISBN: 978-1-5848-0848-6, $119.95 / £68.99

ORDER ONLINE AT

2001

One i of this book is
the writing style...another interesting thing
JSound in this book is an abundance of MATLAB
code...this book is suitable for an undergradu-
ate level topics course.”

— Zentralblatt MATH 1042
Features

 Takes a learn-by-doing approach, providing a
wealth of MATLAB, Fortran, and C++ code
both within the book and at
wwwd4.ncsu.edu/~white

. Prc:cms many of the most current numerical
including the Schur
domain decomposition, and conjugate gradient
methods

* Explores a range of applications, from heat
diffusion and fluid flow to epidemics, option
contracts, and image restoration

Catalog no. C3642, 2004, 408 pp.
ISBN: 978-1-58488-364-7, $99.95 / £56.99

A BEGINNER’S GUIDE TO
MATHEMATICA

David McMahon

SANDIA NATIONAL LABORATORIES,
Avsuaueraue, New Mexico, USA

Dan Topa

CONSULTANT, ALBUQUERQUE, NEw Mexico

Although powerful and very popular in science
and engineering, Mathematica® can be difficult to
learn because of its large command structure
and imn'cale syntax. This book offers a simple,
tep-by h to help to
Malhemanm‘ build the skills needed to use the
software in practice. Aimed at professionals with
a good mathematics background, this book teach-
es by example, pointing out potential pitfalls
along the way. In an easy-to-use format not found
in other books and downloadable code furnished
on the Internet, it covers many of the general
areas of mathematics, including entering equa-
tions, plotting, computing ordinary differential
equations, matrices, and linear algebra.

Catalog no. C4673, 2006, 736 pp.
ISBN: 978-1-58488-467-5, $69.95 / £39.99

Please use this ORD ORM, CALL or ORDER ONLINE at WWW.CRCPRESS.COM

Please indicate quantities next to the title(s) ordered below: : Orders must be prepaid or accompanied by a purchase order. Checks should be

adepayablelocRCPrass Please add the appropriate shipping and handling charge for each book
THE ART OF MODELING IN SCIENCE AND ENGINEERING WITH  ordered. Al prices are subject to change without natice. If purchasing by credit card please be sure to include
MATHEMATICA®, SECOND EDITION

the 3 digit security code that appears on the back of your card in the “sec code" field provided below.
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mheellaxnsmallmerdlannsedelwodeCTFLKVMONVandPA For Canadian please
Other titles of interest: add GST. We will add tax on all credit card orders. All orders must be paid in UK. £. VAT
will be added at the rate applicable. Textbooks: Special prices for course adopted textbooks may be
APPLIED MATHEMATICAL MODELING: available for certain titles. To review a book for ciass adoption, contact our Academic Sales Depanmml or
A MULTIDISCIPLINARY APPROACH
Catalog no. 8526, ISBN: 978-1-5848-0848-6 at $119.95 / £68.99 each.
COMPUTATIONAL MATHEMATICS:

submit your textbook evaluation request online at www.crcpress.com/eval.htm

If the book supplied does not meet your expectations, it may be returned to us in a saleable condition
MODELS, METHODS, AND ANALYSIS WITH MATLAB AND MPI
.Catalog no. C3642, ISBN: 978-1-58488-364-7 at $99.95 / £56.99 each.

within 30 days of receipt for a full refund.
A BEGINNER'S GUIDE TO MATHEMATICA®
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In the Americas: Rest of the World:
CRC PRESS CRC PRESS / ITPS
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