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Preface

. In recent years, operations research software has be-

come widely available. Its use is illustrated throughout
this book. Like most tools, however, it is of little value
unless the user understands its application and pur-
- pose. Users must ensure that the mathematical input
accurately reflects the real-life problems to be solved
~ and that the numerical results are correctly applied to
~ solve them. With this in mind, this book emphasizes
model formulation and model building as well as the
interpretation of software output.

Intended Audience and Prerequisites

This book is intended as an advanced beginning or in-
termediate text in operations research or management
~ science. The following groups can benefit from using it.

- ® Undergraduate majors in information systems or
decision sciences in business, operations research,
management science, industrial engineering, mathe-
matics, or agricultural/resource economics.

MBA students or masters students in public admin-
istration enrolled in an applications-oriented opera-
tions research or management science course.

Graduate students who need an overview of the
major topics in operations research and manage-
ment science.

m_ Practitioners who need a comprehensive reference.

~ For courses specializing in deterministic models or in
~ probabilistic models of operations research, or for
 those wishing to cover state-of-the-art methods of op-
_ erations research (OR), the publisher offers split vol-
umes of this text that feature additional coverage.
Introduction to Mathematical Programming (Oper-
ations Research: Volume One—ISBN 0-534-35964-7)
includes Chapters 1 through 10, 11, and 14 of
Operations Research, along with three unique chapters
covering recent developments in mathematical pro-
gramming. Unique topics include heuristic methods,

- xii

artificial intelligence, genetic algorithms, simulated
annealing, Tabu search, and neural networks.

Introduction to Probability Models (Operations
Research: Volume Two—ISBN 0-534-40572-X) in-
cludes OR Chapters 12, 13, and 15 through 24, plus
three additional chapters on financial engineering top-
ics. Topics include option pricing, real options, the
scenario approach to portfolio optimization, stochas-
tic calculus, and stochastic control.

Operations Research is designed for students who
have had some calculus, matrix algebra, and an intro-
ductory statistics course. A formal course in probabil-
ity theory is not required. Chapter 2 provides a review
of matrix algebra, and Chapter 12 reviews the proba-
bility and calculus required for the rest of the book.

Features

The following features help to make this text reader-
friendly.

® The book is completely self-contained, with all the
necessary mathematical background reviewed in
Chapters 2 and 12. Each chapter is designed to be
modular, so the book can be tailored to the needs of
a course. Additionally, each section of the book is
written to be as self-contained as possible; instruc-
tors can be extremely flexible in designing a
course. The Instructor’s Notes identify which por-
tions of the book must be covered as prerequisites
to each section.

To provide immediate feedback to students, problems
are placed at the end of sections, and most chapters
conclude with review problems. There are approxi-
mately 1,500 problems, grouped by level of difficulty:
Group A for practice of basic techniques, Group B for
underlying concepts, and Group C for mastering the
theory independently.

The book avoids excessive theoretical exercises in
favor of applied word problems. Many problems




are based on published applications. The exposition
takes great pain, by means of several examples in
each chapter, to guide the student step by step
through even the most complex topics.

m To help students review for exams, most chapters
have a summary of concepts and formulas.
Answers to selected problems appear in an appen-
dix. A Student Solutions Manual is available, pro-
viding worked-out solutions to selected problems.
The Student Solutions Manual may be purchased
separately or packaged with the text at a nominal
additional price.

m Instructors who adopt this text in their courses may
receive the Instructor’s Suite CD-ROM. This CD
contains complete solutions to every problem in the
text, PowerPoint slides, and Instructor’s Notes.

m The book is accompanied by a CD containing spe-
cial versions of LINDO, LINGO, Premium Solver,
Process Model, and @Risk.

m The text contains instruction for using the software
contained on the CD. All of the files needed for
examples and exercises are also included on the CD.

Coverage and Organization

The linear programming section of the book is com-
pletely self-contained; all necessary mathematical
background is given in Chapter 2. Students who are
familiar with matrix multiplication should have no
problems with Chapters 2—11. Portions of the remain-
ing chapters require rudimentary knowledge of calcu-
lus and probability equivalent to that obtained from a
one-semester calculus course and a one-semester sta-
tistics course. All topics in calculus and probability
used in Chapters 13—24 are reviewed in Chapter 12.

Since not all students need a full-blown theoretical
treatment of sensitivity analysis, there are two chap-
ters on the topic. Chapter 5 is an applied approach to
sensitivity analysis, emphasizing the interpretation of
computer output. Chapter 6 contains a full discussion
of sensitivity analysis, duality, and the dual simplex
method. The instructor should cover Chapter 5 or
Chapter 6, but not both. Classes emphasizing model
building and model formulation skills should cover
Chapter 5. Those paying close attention to the algo-
rithms of mathematical programming (particularly
classes in which students will go on to further study
in operations research) should study Chapter 6. If
Chapter 5 rather than Chapter 6 is covered, then Chap-
ter 2 may be omitted.

Changes to the Fourth Edition

The fourth edition of Operations Research contains
many substantial changes. Most significant is the in-
clusion of Process Model (Chapter 22) to perform
queuing simulations and @Risk (Chapter 23) to per-
form spreadsheet-based simulations. Other major
changes include the following.

m Over 200 new problems have been added.

® Microsoft Excel is featured. All Lotus spreadsheets
appearing in the previous edition have been con-
verted to Excel.

® There is more discussion of optimization with
spreadsheets. The method of solving optimization
problems with spreadsheets has been changed from
What'’s Best to the Excel Solver.

m Discussion of important Excel functions such as
MMULT, OFFSET, MINVERSE, and NPV has
been added.

m Chapter 4 includes more extensive instruction in
the use of LINDO and LINGO.

m Chapter 4 includes more discussion of the geome-
try of LPs.

m Chapter 11 contains new applications of nonlinear
programming to pricing problems.
® Eleven new cases involving mathematical pro-

gramming are included. Professor Jeff Goldberg of
the University of Arizona wrote the cases.

@ Chapter 12 contains a discussion of Excel’s normal
distribution functions and z-transforms.

m Chapter 13 covers the applications of prospect the-
ory and framing effects in decision making.

m Chapter 15 discusses power-of-two inventory poli-
cies and multiple-product EOQ models.

m Chapter 20 now covers computing Poisson and
exponential probabilities with Excel, Buzen’s
method for closed queuing networks, approxima-
tions for G/G/s queuing systems, the use of data
tables in queuing optimization, and computing
transient probabilities for queuing systems.

s Chapter 22 shows how to use the powerful, user-
friendly simulation package Process Model to sim-
ulate queuing systems.

m Chapter 23 deals with the Excel add-in @Risk, for
Monte Carlo simulation. Application areas include
capital budgeting, project management, and relia-
bility.

® In Chapter 24, Excel data tables and the OFFSET
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function are used to optimize the number of peri-
ods in a moving-average forecast.

Use of the Computer

In deference to the virtually universal usage of Excel,
this software is featured throughout the book when
appropriate. When Excel’s native capabilities are lim-
ited, the text discusses add-in software that builds on
the capabilities of Excel, or uses stand-alone soft-
ware.

The CD accompanying the book contains several
valuable software packages.

@ LINDO and LINGO. These easy-to-use linear and
nonlinear programming software packages are pro-
vided by Lindo Systems, Inc.

m Premium Solver for Education. Generously pro-
vided by Frontline Systems (the developers of
Microsoft Excel’s Solver), Premium Solver pro-
vides evolutionary solving techniques utilized in
nonlinear optimization problems.

m @Risk. A professional Monte Carlo simulation
add-in for Excel by Palisade Corporation.

m Process Model. This discrete-event simulation
software is easy to learn and use. It is illustrated in
Chapter 22. Process Model is provided by Process
Model Inc.

Software illustrations, with all the necessary step-
by-step instructions, appear at the ends of sections, to
provide maximum flexibility to instructors who wish
to employ different software packages in their courses.
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