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Preface’

The objective of management science is to solve the
decision-making problems that confront and confound
managers in both the public and the private sector by
developing mathematical models of those problems.
These models have traditionally been solved with various
mathematical techniques, all of which lend themselves to
specific types of problems. Thus, management science as
a field of study has always been inherently mathematical
in nature, and as a result sometimes complex and rigor-
ous. When I began writing the first edition of this book in
1979, my main goal was to make these mathematical top-
ics seem less complex and thus more palatable to under-
graduate business students. To achieve this goal I started
out by trying to provide simple, straightforward explana-
tions of often difficult mathematical topics. I tried to use
lots of examples that demonstrated in detail the funda-
mental mathematical steps of the modeling and solution
techniques. Although in the past three decades the empha-
sis in management science has shifted away from strictly
mathematical to mostly computer solutions, my objective
has not changed. I have provided clear, concise explana-
tions of the techniques used in management science to
model problems, and provided many examples of how to
solve these models on the computer while still including
some of the fundamental mathematics of the techniques.
The stuff of management science can seem abstract,
and students sometimes have trouble perceiving the use-
fulness of quantitative courses in general. I remember that
when I was a student, I could not foresee how I would use
such mathematical topics (in addition to a lot of the other
things I learned in college) in any job after graduation.
Part of the problem is that the examples used in books
often do not seem realistic. Unfortunately, examples must
be made simple to facilitate the learning process. Larger,
more complex examples reflecting actual applications
would be too complex to help the student learn the model-
ing technique. The modeling techniques presented in this
text are, in fact, used extensively in the business world,
and their use is increasing rapidly because of computer
and information technology, and the emerging field of
business analytics. Therefore, the chances that students
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will use the modeling techniques that they learn from this
text in a future job are very great indeed.

Even if these techniques are not used on the job, the
logical approach to problem solving embodied in man-
agement science is valuable for all types of jobs in all
types of organizations. Management science consists of
more than just a collection of mathematical modeling
techniques; it embodies a philosophy of approaching a
problem in a logical manner, as does any science. Thus,
this text not only teaches specific techniques but also pro-
vides a very useful method for approaching problems.

My primary objective throughout all revisions of this
text is readability. The modeling techniques presented in
each chapter are explained with straightforward examples
that avoid lengthy written explanations. These examples
are organized in a logical step-by-step fashion that the
student can subsequently apply to the problems at the
end of each chapter. I have tried to avoid complex math-
ematical notation and formulas wherever possible. These
various factors will, I hope, help make the material more
interesting and less intimidating to students.

New to This Edition

Management science is the application of mathematical
models and computing technology to help decision mak-
ers solve problems. Therefore, new text revisions like this
one tend to focus on the latest technological advances
used by businesses and organizations for solving prob-
lems, as well as new features that students and instructors
have indicated would be helpful to them in learning about
management science. Following is a list of the substantial
new changes made for this 12th edition of the text:

« This revision incorporates the latest version of
Excel® 2013, and includes more than 175 new
spreadsheet screenshots.

e More than 50 new exhibit screenshots have been
added to show the latest versions of Microsoft®
Project 2010, QM for Windows, Excel QM,
TreePlan, and Crystal Ball.
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» This edition includes 45 new end-of-chapter
homework problems and 5 new cases, so it now
contains more than 840 homework problems and
69 cases.

» All 800-plus Excel homework files on the
Instructor’s Web site have been replaced with new
Excel 2013 files.

« Updated “Chapter Web links” are included for every
chapter. More than 550 Web links are provided to
access tutorials, summaries, and notes available on
the Internet for the various topics in the chapters.
Also included are links to YouTube videos that
provide additional learning resources.

» Over 35% of the “Management Science
Application” boxes are new for this edition. All
of these new boxes provide current, updated
applications of management science techniques by
companies and organizations.

» New sections have been added on business analytics
(in Chapter 1), project risk (in Chapter 8 on project
management) and data mining (in Chapter 15 on
forecasting).

Learning Features

This 12th edition of Introduction to Management Science
includes many features that are designed to help sus-
tain and accelerate a student’s learning of the material.
Several of the strictly mathematical topics—such as
the simplex and transportation solution methods—are
included as chapter modules on the Companion Web site,
at http://www.pearsonhighered.com/taylor. This frees
up text space for additional modeling examples in several
of the chapters, allowing more emphasis on computer
solutions such as Excel spreadsheets, and additional
homework problems. In the following sections, we will
summarize these and other learning features that appear
in the text.

Text Organization

An important objective is to have a well-organized text
that flows smoothly and follows a logical progression of
topics, placing the different management science mod-
eling techniques in their proper perspective. The first
10 chapters are related to mathematical programming that
can be solved using Excel spreadsheets, including linear,
integer, nonlinear, and goal programming, as well as net-
work techniques.

Within these mathematical programming chapters, the
traditional simplex procedure for solving linear program-
ming problems mathematically is located in Module A on

the Companion Web site, at http://www.pearsonhighered
.com/taylor, that accompanies this text. It can still be cov-
ered by the student on the computer as part of linear pro-
gramming, or it can be excluded, without leaving a “hole”
in the presentation of this topic. The integer program-
ming mathematical branch and bound solution method
(Chapter 5) is located in Module C on the Companion Web
site. In Chapter 6, on the transportation and assignment
problems, the strictly mathematical solution approaches,
including the northwest corner, VAM, and stepping-stone
methods, are located in Module B on the Companion Web
site. Because transportation and assignment problems are
specific types of network problems, the two chapters that
cover network flow models and project networks that can
be solved with linear programming, as well as traditional
model-specific solution techniques and software, follow
Chapter 6 on transportation and assignment problems.
In addition, in Chapter 10, on nonlinear programming,
the traditional mathematical solution techniques, includ-
ing the substitution method and the method of Lagrange
multipliers, are located in Module D on the Companion
Web site.

Chapters 11 through 14 include topics generally thought
of as being probabilistic, including probability and statis-
tics, decision analysis, queuing, and simulation. Module
F on Markov analysis and Module E on game theory are
on the Companion Web site. Forecasting in Chapter 15
and inventory management in Chapter 16 are both unique
topics related to operations management.

Excel Spreadsheets

This new edition continues to emphasize Excel spreadsheet
solutions of problems. Spreadsheet solutions are demon-
strated in all the chapters in the text (except for Chapter 2,
on linear programming modeling and graphical solution)
for virtually every management science modeling tech-
nique presented. These spreadsheet solutions are presented
in optional subsections, allowing the instructor to decide
whether to cover them. The text includes more than 140
new Excel spreadsheet screenshots for Excel 2013. Most
of these screenshots include reference callout boxes that
describe the solution steps within the spreadsheet. Files
that include all the Excel spreadsheet model solutions for
the examples in the text (data files) are included on the
Companion Web site and can be easily downloaded by
the student to determine how the spreadsheet was set up
and the solution derived, and to use as templates to work
homework problems. In addition, Appendix B at the end
of the text provides a tutorial on how to set up and edit
spreadsheets for problem solution. Following is an exam-
ple of one of the Excel spreadsheet files (from Chapter 3)
that is available on the Companion Web site accompany-
ing the text.
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B H % o Eshibit3.4 - Excel
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW WE'W ACROBAT — 4
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2 maximize Z = 40x, + 50x,
3 |Products: Bowl Mug
4 | Profit per unit 40 50 Resources subject to:
5 Resources: Usage |Constraint | Available | Left over
6 | labor (hr/unit) 1 2 40 <= 40 0 1x +2x, <= 40
7 | clay (ib/unit) 4 3 120 <= 120 0 4x; + 3%, <= 120
8 Xq, % >=0
9 |Production:
10 i Bowls=| 24
11| Mugs= 8
12| Profit= 1360
13 &

Spreadsheet Add-Ins

Several spreadsheet add-in packages are available with this
book, often in trial and premium versions. For complete
information on options for downloading each package,
please visit http://www.pearsonhighered.com/taylor.

Excel QM

For some management science topics, the Excel formu-
las that are required for solution are lengthy and complex
and thus are very tedious and time-consuming to type into
a spreadsheet. In several of these instances in the book,
including Chapter 6 on transportation and assignment

problems, Chapter 12 on decision analysis, Chapter 13 on
queuing, Chapter 15 on forecasting, and Chapter 16 on
inventory control, spreadsheet “add-ins” called Excel QM
are demonstrated. These add-ins provide a generic spread-
sheet setup with easy-to-use dialog boxes and all of the for-
mulas already typed in for specific problem types. Unlike
other “black box” software, these add-ins allow users to see
the formulas used in each cell. The input, results, and the
graphics are easily seen and can be easily changed, mak-
ing this software ideal for classroom demonstrations and
student explorations. Following below is an example of an
Excel QM file (from Chapter 13 on queuing analysis) that
is on the Companion Web site that accompanies the text.

B EH e &
HOME

1 |Biggs Department Store Example
2

3 wWa:tmg Lines M/ M/s

Exhibit]3.12 - Excel
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'g’] C°F¥ - T~ N T R } - ‘\*l Fill+

: Fl "R - L E=EE EE Mefge BiCanter + 2 s «8 oo Conditional Formatas Cell Insert Delete Format Sart & Fine
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Chpboard e Font Alignment n Number 2 Styles Cells Editing
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7| Arrival rate (1)
8 ] Service rate (u)
9 Number of serversis}

esu

|Average server utilization{p)

0.8333

Average number of customers in the qum[l..,) .

3.5112

Average number of customers in the systam{L}

6.0112

Average waiting time in the queue(W,}

0.3511

0.6011

Average time In the system{W,)

| Probability {% of time) system is empty (Py)
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Risk Solver Platform for Education

This program is a tool for risk analysis, simulation, and
optimization in Excel. The Companion Web site will
direct you to a trial version of the software.

TreePlan

Another spreadsheet add-in program that is demonstrated
in the text is TreePlan, a program that will set up a generic

spreadsheet for the solution of decision-tree problems in
Chapter 12 on decision analysis. This is also available on
the Companion Web site. Following is an example of one
of the TreePlan files (from Chapter 12) that is on the text
Companion Web site.

BH S &= Exhibitl 214 - Excel
HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  ACROBAT
B 5 VR P i [ View Side by Sid
I (] Ruster ¥ Formula Bar q [!3" -! [_—-5 E [ Split P View Side by Side EE E" =
T omig » 100 Tt N F I Hide £ Synchronous Scrolling - Maw
age Breal age Custom [ Gridiines (¥ Headi oorn oam to rrange Freeze : ) itc! Cros
Preview Layout Views o Selection Window Al Panes- [|Unhide | Bffi Reset Window Position  \Windows~ -
Workbook Views ) Show - Zoom Window Macros
A16 ~ L X W Jx || =MAX(E6,E16,E26)
6 M | 1 |3 kK | L N o P Q R s T U _oov
o8 .l Lk |
_|Good Conditions | |
: 50000,
\ o4 |
¢ 7Poor CDM! itions |
! : {30000
130000 | 30000 |
I ; L !
06 I Pl
{Good Conditions | |
Y | P LA =— 100000
14 Office Building | !/ 100000 100000 =
15 Al ||
16] aso00] | o 4000\ 04 i
17 [ | .\ Poor Conditions | ! ¢
18 R i L T — <] _-40000, L
19 Ly |l 40000 | -40000 | ,
m | ., : = % i +
2| i | 06
22 . \Good Conditions
24 Warehouse | 30000 30000
25 > ‘O |
% | 0 22000, |\ |04 |
7 | Poor Conditions |
2 = | = 10000, !
b2 ] = 110000 10000 |
Crystal Ball

Still another spreadsheet add-in program is Crystal Ball
by Oracle. Crystal Ball is demonstrated in Chapter 14 on
simulation and shows how to perform simulation analysis
for certain types of risk analysis and forecasting problems.

Following is an example of one of the Crystal Ball files
(from Chapter 14) that is on the Companion Web site. The
Companion Web site will direct you to a trial version of
the software.
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HOME INSERT PAGE LAYOUT FORMULAS oAatA REVIEW VIEW ACROBAT Crystat Sall

PREFACE \Y

T

A Pt PEHMPL LT SBE @ @R

Define  Define Stan Siep Reset G View Create ftrsct  OptQuest Predicior More

B Resources -

o mv' oiy > Desition Fopect J(\u B el Prets stemﬁaaa« Charts - Beport = Data Toals~ O About
Deting R Anatyre Heip
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1 Simulation of Profit Analysis for Western Clothing Company

2

3

4 volume (v) =] 1,050 |normal distribution (mean = 1,050, standard deviation = 410)

5 price (p) =| 23 _|uniform distribution (minimum = 20, maximum = 26)

6 fixed cost (c;) =| 10000

4 variable cost (c,) = 8 |triangular distribution (min = 6.75, most likely = 8, max = 9.10)

8

(O Forecast Proft (Z) =

" Proft () =

QM for Windows Software Package

QM for Windows is a computer package that is included
on the text Companion Web site, and many students and
instructors will prefer to use it with this text. This software
is very user-friendly, requiring virtually no preliminary
instruction except for the “help” screens that can be accessed
directly from the program. It is demonstrated throughout
the text in conjunction with virtually every management
science modeling technique, except simulation. The text

includes 50 QM for Windows screens used to demonstrate
example problems. Thus, for most topics problem solution
is demonstrated via both Excel spreadsheets and QM for
Windows. Files that include all the QM for Windows solu-
tions, for example, in the text are included on the accom-
panying Companion Web site. Following is an example of
one of the QM for Windows files (from Chapter 4 on linear
programing) that is on the Companion Web site.

~ Product Mix Example Solution il e
e x| ARl sl R S il s oRRE el
o , il .
Maximize 90 125 45 65
Processing time (hrs) 1 25 08 21 <= 72| 233.3333
Shipping capacity (boxes) 3 3 1 1 <= 1200 222222
Budget ($) 36 48 25 35 <= 25 000 0
Blank swests (dozens) 1 1 0 0 <= 500 0
Blank T's (dozens) 0 0 1 1 <= 500 41111
Solution-> 175.5556| 57.7778 500 o| oOptimalZ-> 45,522 22

Microsoft Project

Chapter 8 on project management includes the pop-
ular software package Microsoft Project. Following
on the next page is an example of one of the Microsoft

Project files (from Chapter 8) that is available on the text
Companion Web site. The Companion Web site will direct
you to trial version of the software.
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New Problems and Cases

Previous editions of the text always provided a substan-
tial number of homework questions, problems, and cases
for students to practice on. This edition includes more
than 840 homework problems, 45 of which are new, and
69 end-of-chapter case problems, 5 of which are new.

“Management Science Application” Boxes

These boxes are located in every chapter in the text. They
describe how a company, an organization, or an agency
uses the particular management science technique being
presented and demonstrated in the chapter to compete
in a global environment. There are 52 of these boxes, 18
of which are new, throughout the text. They encompass
a broad range of business and public-sector applications,
both foreign and domestic.

Marginal Notes

Notes in the margins of this text serve the same basic func-
tion as notes that students themselves might write in the
margin. They highlight certain topics to make it easier for
students to locate them, summarize topics and import-
ant points, and provide brief definitions of key terms and
concepts.

Examples

The primary means of teaching the various quantitative
modeling techniques presented in this text is through
examples. Thus, examples are liberally inserted throughout
the text, primarily to demonstrate how problems are solved
with the different quantitative techniques and to make

them easier to understand. These examples are organized
in a logical step-by-step solution approach that the student
can subsequently apply to the homework problems.

Example Problem Solutions

At the end of each chapter, just prior to the homework
questions and problems, is a section that provides solved
examples to serve as a guide for doing the homework
problems. These examples are solved in a detailed, step-
by-step fashion.

Chapter Web Links

A file on the Companion Web site contains Chapter Web
links for every chapter in the text. These Web links access
tutorials, summaries, and notes available on the Internet
for the various techniques and topics in every chapter in
the text. Also included are YouTube videos that provide
additional learning resources and tutorials about many of
the topics and techniques, links to the development and
developers of the techniques in the text, and links to the
Web sites for the companies and organizations that are
featured in the “Management Science Application” boxes
in every chapter. The “Chapter Web links” file includes
more than 550 Web links.

Instructor Resources

Instructor’s Resource Center

At the Instructor Resource Center, http://www
.pearsonhighered.com/irc, instructors can easily reg-
ister to gain access to a variety of instructor resources



available with this text in downloadable format. If
assistance is needed, our dedicated technical support
team is ready to help with the media supplements that
accompany this text. Visit http://247.pearsoned.com for
answers to frequently asked questions and toll-free user
support phone numbers.

The following supplements are available with this text:

 Instructor’s Solutions Manual The Instructor’s
Solutions Manual contains detailed solutions for
all end-of-chapter exercises and cases. There is
one file per chapter and is provided in MS Word
format.

» Excel Homework Solutions Almost every end-
of-chapter homework and case problem in this

b I s I Search 12th Edition HW

e :
@Uggg, « Doc.. » 12th.. »

: File Edit Miew Tools Help
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text has a corresponding Excel solution file for the
instructor. This new edition includes 840 end-of-
chapter homework problems, and Excel solutions
are provided for all but a few of them. Excel
solutions are also provided for most of the 69 end-
of-chapter case problems. These Instructor Data
Files are posted under the Instructor’s Solutions
Manual. They are organized by chapter and file
type, as shown in the Chapter 4 example below.
These Excel files also include those homework
and case problem solutions using TreePlan (from
Chapter 12) and those using Crystal Ball (from
Chapter 14). In addition, Microsoft Project solution
files are available for homework problems in
Chapter 8.

4. Chapter 12
4 Chapter 13
i Chapter14

&8 home (\\storagewt.t
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34 Favorites Documents library T )
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o Test Bank: The Test Bank, revised by Geoff Willis
of the University of Central Oklahoma College
of Business, contains more than 2,000 questions,
including a variety of true/false, multiple-choice,
and problem-solving questions for each chapter.
Each question is followed by the correct answer,
the page references, the main headings, difficulty
rating, and key words.

¢ TestGen® Computerized Test Bank Pearson
Education’s test-generating software is PC
and Mac compatible and preloaded with all
of the Test Bank questions. You can manually
or randomly view test questions and drag and
drop to create a test. You can add or modify test
bank questions as needed. Conversions for use
in other learning management systems are also
available.

» PowerPoint Presentations PowerPoint
presentations, revised by Geoff Willis of the
University of Central Oklahoma College of Business,
are available for every chapter to enhance lectures.
They feature figures, tables, Excel, and main points
from the text.

Student Resources

Companion Web Site

The Companion Web site for this text (http://www.
pearsonhighered.com/taylor) contains the following:

« Chapter Web Links—provide access to tutorials,
summaries, notes, and YouTube videos.

o Data Files—are found throughout the text; these
exhibits demonstrate example problems, using
Crystal Ball, Excel, Excel QM, Microsoft Project,
QM for Windows, and TreePlan.

« Online Modules—PDF files of the online modules
listed in the table of contents.

» TreePlan—Ilink to download software

» Excel QM and QM for Windows—Ilink to
download software

« Risk Solver Platform—Iink to a free trial version

 Crystal Ball—link to a free trial version

« Microsoft Project—link to a free trial version

CourseSmart

CourseSmart eText books were developed for students look-
ing to save money on required or recommended textbooks.
Students simply select their eText by title or author and pur-
chase immediate access to the content for the duration of the
course using any major credit card. With a CourseSmart eText,
students can search for specific keywords or page numbers,
take notes online, print out reading assignments that incorpo-
rate lecture notes, and bookmark important passages for later
review. For more information or to purchase a CourseSmart
eText book, visit http://www.coursesmart.com.
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