PREFACE

hen Jerry Lieberman and I started working on the first edition of this book 45 years
ago, our goal was to develop a pathbreaking textbook that would help establish the
future direction of education in what was then the emerging field of operations research.
Following publication, it was unclear how well this particular goal was met, but what did
become clear was that the demand for the book was far larger than either of us had an-
ticipated. Neither of us could have imagined that this extensive worldwide demand would
continue at such a high level for such an extended period of time.
The enthusiastic response to our first eight editions has been most gratifying. It was
a particular pleasure to have the field’s leading professional society, the international In-
stitute for Operations Research and the Management Sciences (INFORMS), award the
6th edition honorable mention for the 1995 INFORMS Lanchester Prize (the prize awarded
for the year’s most outstanding English-language publication of any kind in the field of
operations research).
Then, just after the publication of the eighth edition, it was especially gratifying to
be the recipient of the prestigious 2004 INFORMS Expository Writing Award for this
book, including receiving the following citation:

Over 37 years, successive editions of this book have introduced more than one-half mil-
lion students to the field and have attracted many people to enter the field for academic
activity and professional practice. Many leaders in the field and many current instructors
first learned about the field via an edition of this book. The extensive use of international
student editions and translations into 15 other languages has contributed to spreading the
field around the world. The book remains preeminent even after 37 years. Although the
eighth edition just appeared, the seventh edition had 46 percent of the market for books
of its kind, and it ranked second in international sales among all McGraw-Hill publica-
tions in engineering.

Two features account for this success. First, the editions have been outstanding from
students’ points of view due to excellent motivation, clear and intuitive explanations,
good examples of professional practice, excellent organization of material, very useful
supporting software, and appropriate but not excessive mathematics. Second, the editions
have been attractive from instructors’ points of view because they repeatedly infuse state-
of-the-art material with remarkable lucidity and plain language. For example, a wonderful
chapter on metaheuristics was created for the eighth edition.

When we began work on the book 45 years ago, Jerry already was a prominent mem-
ber of the field, a successful textbook writer, and the chairman of a renowned operations
research program at Stanford University. I was a very young assistant professor just start-
ing my career. It was a wonderful opportunity for me to work with and to learn from the
master. [ will be forever indebted to Jerry for giving me this opportunity.

Now, sadly, Jerry is no longer with us. During the progressive illness that led to his
death nine years ago, I resolved that I would pick up the torch and devote myself to sub-
sequent editions of this book, maintaining a standard that would fully honor Jerry. There-
fore, I took early retirement from my faculty responsibilities at Stanford in order to work
full time on textbook writing for the foreseeable future. This has enabled me to spend far
more than the usual amount of time in preparing each new edition. It also has enabled me
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to closely monitor new trends and developments in the field in order to bring this edition
completely up to date. This monitoring has led to the choice of the major revisions out-
lined below.

THE MAJOR REVISIONS

e A Greatly Increased Emphasis on Real Applications. Unbeknownst to the general
public, the field of operations research is continuing to have an increasingly dramatic
impact on the success of numerous companies and organizations around the world.
Therefore, a special goal of this edition has been to tell this story much more forcefully,
thereby exciting students about the great relevance of the material they are studying. We
have pursued this goal in four ways. One is the addition of 29 application vignettes sep-
arated from the regular textual material that describe in a few paragraphs how an actual
application of operations research had a powerful impact on a company or organization
by using techniques like those being studied in that portion of the book. A second is the
addition of 71 selected references of award winning OR applications given at the end
of various chapters. A third is the addition of a link to the journal articles that fully
describe these 100 applications, through a special arrangement with INFORMS. The final
way is the addition of many problems that require reading one or more of these arti-
cles. Thus, the instructor now can motivate his or her lectures by having the students
delve into real applications that dramatically demonstrate the relevance of the material
being covered in the lectures.

e Approximately 200 New or Revised Problems. The new problems include the ones
involving real applications mentioned above. Other new problems also have been added,
including a considerable number that support the new or revised topics mentioned later.
Two new cases have been added for the chapter on decision analysis that are less com-
plex than the two that already were there. In addition, many of the problems from the
eighth edition have been revised. Therefore, an instructor who does not wish to assign
problems that were assigned in previous classes has a substantial number from which
to choose.

e An Updating of the Software Accompanying the Book. The next section will outline
the wealth of software options that are provided with this new edition. The main dif-
ference from the eighth edition is that new, improved versions of several of the software
packages now are available. For example, Excel 2007 represents by far the most major
revision of Excel and its user interface in many, many years, so this new version of Ex-
cel and its Solver has been fully integrated into the book (while pointing out differences
for those still using old versions). Another important example is that, for the first time
in 10 years, new versions of TreePlan and Senslt have just now become available and
have been fully integrated into the decision analysis chapter. The latest versions of all
the other software packages also are being provided with this new edition.

e A New Section on Revenue Management. A hallmark of new editions of this book
has been the addition of substantial coverage of dramatic, recent developments that are
beginning to revolutionize how certain areas of operations research are being practiced.
For example, the eighth edition added a new chapter on metaheuristics, a new section
on the incorporation of constraint programming, and a new section on multiechelon in-
ventory models for supply chain management. This edition is adding another key new
topic with the addition of a complete section on revenue management in the chapter on
inventory theory. This is a timely addition because of the dramatic impact that revenue
management has been having in the airline industry and now is beginning to have in
several other industries.
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A Reorganization of the Chapter on the Theory of the Simplex Method. Some in-
structors do not wish to take the time to cover the revised simplex method but may still
want to introduce the matrix form of the simplex method and may still want to cover
what we call the “fundamental insight” regarding the simplex method. Therefore, rather
than covering the revised simplex method in Section 5.2 before turning to the funda-
mental insight in Section 5.3—as in the eighth edition—we now simply introduce the
matrix form of the simplex method in Section 5.2, which flows directly into the funda-
mental insight in Section 5.3, after which we focus on the revised simplex method as
an optional topic in Section 5.4.

A Simplified Method for Determining Utilities. Among the various other smaller re-
visions throughout the book, perhaps the most noteworthy is a simplified presentation
in Section 15.6 of how to determine utilities. This is done through outlining a simple
“equivalent lottery method.”

A Reorganization to Reduce the Size of the Book. An unfortunate trend with early
editions of this book was that each new edition was significantly larger than the pre-
vious one. This continued until the seventh edition had become considerably larger than
is desirable for an introductory survey textbook. Therefore, I worked hard to substan-
tially reduce the size of the eighth edition and adopted the goal of avoiding any growth
in subsequent editions. The goal has been achieved for the current edition. This was
accomplished through a variety of means. One was being careful not to add too much
new material. Another was deleting two sections on real applications that had been in
the eighth edition but no longer were needed because of the addition of application vi-
gnettes. Another was moving both the long Appendix 3.1 on the LINGO modeling lan-
guage and the section on optimizing with OptQuest to the supplements on the book’s
website. (This decision regarding OptQuest was made easy by the fact that a new ver-
sion is due out momentarily, but not in time for this edition, so it will be added later
as a supplement.) Finally, a considerable number of sections were shortened. Other-
wise, I have stuck closely to what I hope has become the familiar organization of the
eighth edition after having made major changes for that edition.

Updating to Reflect the Current State of the Art. A special effort has been made to
keep the book completely up to date. This has included carefully updating both the se-
lected references at the end of each chapter and the various footnotes referencing the
latest research on the topics being covered.

A WEALTH OF SOFTWARE OPTIONS

A wealth of software options is being provided on the book’s website www.mhhe
.com/hillier as outlined below.

Excel spreadsheets: state-of-the-art spreadsheet formulations are displayed in Excel
files for all relevant examples throughout the book.

Several Excel add-ins, including Premium Solver for Education (an enhancement of
the basic Excel Solver), TreePlan (for decision analysis), Senslt (for probabilistic sen-
sitivity analysis), RiskSim (for simulation), and Solver Table (for sensitivity analysis).
A number of Excel templates for solving basic models.

Student versions of LINDO (a traditional optimizer) and LINGO (a popular algebraic
modeling language), along with formulations and solutions for all relevant examples
throughout the book.

Student versions of MPL (a leading algebraic modeling language) and its prime solver
CPLEX (the most widely used state-of-the-art optimizer), along with an MPL Tutorial and
MPL/CPLEX formulations and solutions for all relevant examples throughout the book.
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e Student versions of several additional MPL solvers, including CONOPT (for convex
programming), LGO (for global optimization), LINDO (for mathematical program-
ming), CoinMP (for linear and integer programming), and BendX (for some stochas-
tic models).

¢ Queueing Simulator (for the simulation of queueing systems).

* OR Tutor for illustrating various algorithms in action.

e Interactive Operations Research (IOR) Tutorial for efficiently learning and executing
algorithms interactively, implemented in Java 2 in order to be platform independent.

Numerous students have found OR Tutor and IOR Tutorial very helpful for learn-
ing algorithms of operations research. When moving to the next stage of solving OR
models automatically, surveys have found instructors almost equally split in preferring
one of the following options for their students’ use: (1) Excel spreadsheets, including the
Excel Solver and other add-ins, (2) convenient traditional software (LINDO and LINGO),
and (3) state-of-the-art OR software (MPL and CPLEX). For this edition, therefore, I
have retained the philosophy of the last couple of editions of providing enough intro-
duction in the book to enable the basic use of any of the three options without distract-
ing those using another, while also providing ample supporting material for each option
on the book’s website.

We have elected to no longer include the Crystal Ball software package that was bun-
dled with the eighth edition. Fortunately, many universities now have a site license for Crys-
tal Ball and the package currently can also be downloaded for a free 30-day trial period,
so it still is feasible to have students use this software, at least for a limited time. There-
fore, this edition continues to use Crystal Ball in Section 20.6 and certain supplements to
illustrate the exciting functionality that is now available for analyzing simulation models.

Additional Online Resources

e Several examples for nearly every book chapter are included in a Worked Examples
section of the book’s website to provide additional help to occasional students who
need it without disrupting the flow of the text and adding unneeded pages for others.
(The book uses boldface to highlight whenever an additional example on the current
topic is available.)

e A glossary for every book chapter.

* Data files for various cases are included to enable students to focus on analysis rather
than inputting large data sets.

e An abundance of supplementary textual material (including eight complete chapters).

e A test bank featuring moderately difficult questions that require students to show their
work is being provided to instructors. Most of the questions in this test bank have pre-
viously been used successfully as test questions by the authors.

e Also available to instructors are a solutions manual and image files.

Electronic Textbook Option

This text is offered through CourseSmart for both instructors and students. CourseSmart
is an online resource where students can purchase access to this and other McGraw-Hill
textbooks in a digital format. Through their browser, students can access the complete text
online for one year at almost half the cost of a traditional text. Purchasing the eTextbook
also allows students to take advantage of CourseSmart’s web tools for learning, which in-
clude full text search, notes and highlighting, and e-mail tools for sharing notes between
classmates. To learn more about CourseSmart options, contact your sales representative
or visit www.CourseSmart.com.
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THE USE OF THE BOOK

The overall thrust of all the revision efforts has been to build upon the strengths of pre-
vious editions to more fully meet the needs of today’s students. These revisions make
the book even more suitable for use in a modern course that reflects contemporary prac-
tice in the field. The use of software is integral to the practice of operations research, so
the wealth of software options accompanying the book provides great flexibility to the
instructor in choosing the preferred types of software for student use. All the educational
resources accompanying the book further enhance the learning experience. Therefore,
the book and its website should fit a course where the instructor wants the students to
have a single self-contained textbook that complements and supports what happens in
the classroom.

The McGraw-Hill editorial team and I think that the net effect of the revision has been
to make this edition even more of a “student’s book”—clear, interesting, and well-organized
with lots of helpful examples and illustrations, good motivation and perspective, easy-to-find
important material, and enjoyable homework, without too much notation, terminology, and
dense mathematics. We believe and trust that the numerous instructors who have used previ-
ous editions will agree that this is the best edition yet.

The prerequisites for a course using this book can be relatively modest. As with pre-
vious editions, the mathematics has been kept at a relatively elementary level. Most of
Chaps. 1 to 14 (introduction, linear programming, and mathematical programming) require
no mathematics beyond high school algebra. Calculus is used only in Chaps. 12 (Nonlin-
ear Programming) and in one example in Chap. 10 (Dynamic Programming). Matrix no-
tation is used in Chap. 5 (The Theory of the Simplex Method), Chap. 6 (Duality Theory
and Sensitivity Analysis), Sec. 7.4 (An Interior-Point Algorithm), and Chap. 12, but the
only background needed for this is presented in Appendix 4. For Chaps. 15 to 20 (proba-
bilistic models), a previous introduction to probability theory is assumed, and calculus is
used in a few places. In general terms, the mathematical maturity that a student achieves
through taking an elementary calculus course is useful throughout Chaps. 15 to 20 and for
the more advanced material in the preceding chapters.

The content of the book is aimed largely at the upper-division undergraduate level
(including well-prepared sophomores) and at first-year (master’s level) graduate stu-
dents. Because of the book’s great flexibility, there are many ways to package the ma-
terial into a course. Chapters 1 and 2 give an introduction to the subject of operations
research. Chapters 3 to 14 (on linear programming and on mathematical programming)
may essentially be covered independently of Chaps. 15 to 20 (on probabilistic models),
and vice-versa. Furthermore, the individual chapters among Chaps. 3 to 14 are almost
independent, except that they all use basic material presented in Chap. 3 and perhaps
in Chap. 4. Chapter 6 and Sec. 7.2 also draw upon Chap. 5. Sections 7.1 and 7.2 use
parts of Chap. 6. Section 9.6 assumes an acquaintance with the problem formulations
in Secs. 8.1 and 8.3, while prior exposure to Secs. 7.3 and 8.2 is helpful (but not es-
sential) in Sec. 9.7. Within Chaps. 15 to 20, there is considerable flexibility of cover-
age, although some integration of the material is available.

An elementary survey course covering linear programming, mathematical program-
ming, and some probabilistic models can be presented in a quarter (40 hours) or semester
by selectively drawing from material throughout the book. For example, a good survey of
the field can be obtained from Chaps. 1, 2, 3, 4, 15, 17, 18, and 20, along with parts of
Chaps. 9 to 13. A more extensive elementary survey course can be completed in two quar-
ters (60 to 80 hours) by excluding just a few chapters, for example, Chaps. 7, 14, and 19.
Chapters 1 to 8 (and perhaps part of Chap. 9) form an excellent basis for a (one-quarter)
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course in linear programming. The material in Chaps. 9 to 14 covers topics for another
(one-quarter) course in other deterministic models. Finally, the material in Chaps. 15 to 20
covers the probabilistic (stochastic) models of operations research suitable for presentation
in a (one-quarter) course. In fact, these latter three courses (the material in the entire text)
can be viewed as a basic one-year sequence in the techniques of operations research, form-
ing the core of a master’s degree program. Each course outlined has been presented at ei-
ther the undergraduate or graduate level at Stanford University, and this text has been used
in the manner suggested.

The book’s website will provide updates about the book, including an errata. To ac-
cess this site, visit www.mhhe.com/hillier.
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