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PREFACE

This third edition of Numerical Methods for Engineers differs from the second edition in
five key ways:

1.

ol

Inclusion of sections on major software packages and libraries. At appropriate points
throughout the text, we present overviews of how numerical methods can be imple-
mented on a variety of popular software packages and libraries: Mathcad, Excel, MAT-
LAB, and the IMSL software library. The intent here is to acknowledge and support the
increased use of these tools for numerical analysis. We provide students with the nec-
essary guidance to implement the methods with these packages and relate them to the
theory in the text. Several homework problems in each part are also designed to illus-
trate how the packages can be employed. Prerequisite information (e.g., “Getting
Started with Mathcad”) is included as appendices.

. Computer languages. Our continued emphasis on algorithms and program structure

may seem somewhat archaic to some instructors. Although we understand that canned
software packages are important, we do not hold with those who contend that their use
will make programming obsolete. In fact, even if packages were to become the pri-
mary tools for numerical calculations, advanced applications involving macros and
scripts all require fundamental knowledge of programming and algorithm structure.
As in the previous edition, we predominantly use pseudocode to describe our algo-
rithms. In contrast to the previous edition, where the emphasis was on complete pro-
grams, this edition stresses a more modular approach using subroutines and functions.
New material. Although there are many, minor changes and refinements throughout
the text, there are only two major additions to the general coverage. First, we have in-
cluded a major new part on optimization. Second, we have added a new chapter on de-
termining the roots of polynomials. The optimization section was developed because
(1) engineering students are increasingly using optimization and (2) optimization is
used in a variety of numerical methods contexts such as root location and regression.

. New homework problems. The homework problems have been significantly re-

vamped. In particular, we have modified most of the problems from the previous edi-
tion as well as including a number of new problems in every chapter.



PREFACE

5. Windows version of Numerical Methods TOOLKIT. We have developed a Windows
version of the Numerical Methods TOOLKIT that is included with the text on a
3 1/2-inch diskette. Aside from enhancing some of the methods (e.g., calculation of
matrix inverse, integration of several simultaneous ODEs), the new version is much
more user friendly because of its integration with Windows. Thus, built-in Windows
utilities, such as printer output, can be exploited. Aside from student use, the software
has been designed to expedite classroom demonstrations by the instructor.

Aside from these additions, the third edition is very similar to the second edition in
most other respects. In particular, we have endeavored to maintain most of the features
contributing to its pedagogical effectiveness. These include the overall organization, the
use of introductions and epilogues to consolidate major topics, and the extensive use of
worked examples and engineering applications.

It should be noted that our book has a web site. Its URL is www.mhhe.com/engcs/
general/chapra/. Feel free to consult it for additional information on this book. In particu-
lar, you can use it to provide us with your feedback.

Finally, as with the previous editions, we have exerted a conscious effort to make this
book as student friendly as possible. Thus, we have endeavored to keep our explanations
straightforward and oriented practically. Although our primary intent is to provide students
with a sound introduction to numerical methods, we have the ancillary objective of making
this introduction exciting and pleasurable. We believe that motivated students who enjoy
numerical methods, computers, and mathematics will, in the end, make better engineers. If
our book fosters an enthusiasm for these subjects, we will consider our efforts a success.

Acknowledgments.  Special thanks to Jery Stedinger of Cornell University, who gener-
ously shared many insights and suggestions. His comments on optimization were particu-
larly useful to us. David Clough of the University of Colorado shared his wisdom and
catholic understanding of numerical methods and software packages. In addition, useful
suggestions and reviews were made by David V. Chase (The University of Dayton), Ray-
mundo Cordero (ITESM), Theresa Good (Texas A&M University), Wallace Grant (Vir-
ginia Tech/Virgina Polytechnic Institute & State), James W. Hiestand (University of Ten-
nessee at Chattanooga), Steve Klegka (U.S. Military Academy), James L. Kuester (Arizona
State University), Karim Miici (ITESM), Robert L. Rankin (Arizona State University),
Elisa D. Sotelino (Purdue University), and Hewlon Zimmer (U.S. Merchant Marine
Academy).

Finally, it should be stressed that, although we received useful advice from the afore-
mentioned individuals, we are responsible for any inaccuracies or mistakes you may detect
in this edition.

Steven C. Chapra
Raymond P. Canale
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