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Preface

The fourth edition of Applied Mathematics shares the same goals, philoso-
phy, and style as its predecessors—to introduce key ideas about mathematical
methods and modeling, along with the important tools, to mature seniors and
graduate students in mathematics, science, and engineering. The emphasis is
on how mathematics interrelates with the applied and natural sciences. Pre-
requisites include a good command of concepts and techniques of calculus,
and sophomore-level courses in differential equations and matrices; a genuine
interest in applications in some area of science or engineering is a must.

Readers should understand the limited scope of this text. Being a broad
introduction to the methods of applied mathematics, it cannot cover every
topic in depth. Indeed, each chapter could be expanded into a one, or even
several, full-length books. In fact, readers can find elementary books on all of
the topics; some of these are cited in the references at the end of the chapters.
Secondly, readers should understand the mathematical level of the text. Some
books on applied mathematics take a highly practical approach and ignore
technical mathematical issues completely, while others take a purely theoretical
approach; both of these approaches are valuable and part of the overall body of
applied mathematics. Here, we seek a middle ground by providing the physical
basis and motivation for the ideas and methods, and we also give a glimpse of
deeper mathematical ideas.

There are major changes in the fourth edition. The material has been re-
arranged and basically divided into two parts. Chapters 1 through 5 involve
models leading to ordinary differential equations and integral equations, while
Chapters 6 through 8 focus on partial differential equations and their appli-
cations. Motivated by problems in the biological sciences where quantitative
methods are becoming central, Chapter 9 deals with discrete-time models,
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which include some material on random processes. Sections reviewing elemen-
tary methods for solving systems of ordinary differential equations have been
added in Chapters 1 and 2. Many additional examples and figures are included
in this edition, and several new exercises appear throughout. Some exercises
from the last edition have been revised for better clarity, and many new exer-
cises are included. The length of the text has expanded over 160 pages. The
Table of Contents details the specific topics covered.

Note that equations are numbered within sections. Thus, equation label
(3.2) refers to the second numbered equation in Section 3 of the current chapter.

My colleagues in Lincoln, who have often used the text in our core sequence
in applied mathematics, deserve special thanks. Glenn Ledder, Richard Rebar-
ber, and Tom Shores have provided me with an extensive errata, and they sup-
plied several exercises from graduate qualifying examinations, homework, and
course exams. Former students Bill Wolesensky and Kevin TeBeest read parts
of the earlier manuscripts and both were often a sounding board for suggestions.
I am extremely humbled and grateful to those who used earlier editions of the
book and helped establish it as one of the basic textbooks in the area; many have
generously given me corrections and suggestions, and many of the typograph-
ical errors from the third edition have been resolved. Because of the extensive
revision, some new ones, but hopefully not many, have no doubt appeared. I
welcome suggestions, comments, and corrections, and contact information is on
the book’s website: http://www.unl.edu/~jloganl/applied-math.htm. So-
lutions to some of the exercises and an errata will appear when they become
available.

My editor at Wiley, Susanne Steitz-Filler, along with Jackie Palmieri, de-
serves praise for her continued enthusiasm about this new revision and her skill
in making it an efficient, painless process. Finally, my wife, Tess, has been a
constant source of support for my research, teaching, and writing, and I again
take this opportunity to publicly express my appreciation for her encourage-
ment and affection.

Suggestions for use of the text. The full text cannot be covered in
a two-semester, 3-credit course, but there is a lot of flexibility built into the
text. There is significant independence among chapters, enabling instructors to
design special one- or two-semester courses in applied mathematics that meet
their specific needs.

Portions of Chapters 1 through 5 can form the basis of a one-semester
course involving differential and integral equations and the basic core of applied
mathematics. Chapter 4 on the calculus of variations is essentially independent
from the others, so it need not be covered. If students have a strong background
in differential equations, then only small portions of Chapters 1 and 2 need to
be covered.
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A second semester, focused around partial differential equations, could cover
Chapters 6, 7, and 8. Students have the flexibility to take the second semester,
as is often done at the University of Nebraska, without having the first, provided
small portions of Chapter 5 on Fourier-type expansions is covered.

Chapter 9, like Chapter 3, is independent from the rest of the book and can
be covered at any time.

The text, and its translations, have been used in several types of courses:
applied mathematics, mathematical modeling, differential equations, mathe-
matical biology, mathematical physics, and mathematical methods in chemical
or mechanical engineering.

J. David Logan, Lincoln, Nebraska
April 2013
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