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P R EF A CE

The second edition of Essentials of College Mathematics for Business, Eco-
nomics, Life Sciences, and Social Sciences is designed for mathematics courses
that include topics from algebra, finite mathematics, and calculus, and for stu-
dents who have had 1 or 2 years of high school algebra, or the equivalent. It is
one of six books in the authors’ College Mathematics series (see page ii for a brief
comparison of all six books). The choice and organization of topics make the
book readily adaptable to a variety of courses, including a combined course in
finite mathematics and calculus, or a separate course in either area with a strong
algebra component (see the chapter dependency chart on page viii).

4 PRINCIPAL CHANGES FROM THE SECOND EDITION

This edition has been divided into three parts, “Part One: Preliminaries,” ‘“Part
Two: Finite Mathematics,” and “Part Three: Calculus.” Part One (Chapters
1-3) deals with algebraic concepts, including a review of basic algebraic opera-
tions, a thorough treatment of functions and their graphs, and a brief but
comprehensive discussion of exponential and logarithmic functions. Depend-
ing on the background of a given class, this material can be totally omitted,
referred to as needed, or selected topics can be covered in detail at the beginning
or during the course. A few additional review topics are alsoincluded in Appen-
dix A for convenient reference. Part Two (Chapters 4-8) covers the topics that
have become standard in a finite mathematics course: mathematics of finance,
linear systems, matrices, linear programming, and probability. And Part
Three (Chapters 9-11) provides basic coverage of differential and integral cal-
culus for functions of one variable, including the exponential and logarithmic
functions.

The following general improvements are found throughout the text: an in-
creased emphasis on and use of calculators; boxed definitions, results, and
step-by-step processes; and schematic illustrations. Examples have been im-
proved, and many new examples have been added. Exercise sets, including
applications, have been improved and expanded. All exposition has been care-
fully reviewed and fine-tuned or rewritten.

ix
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Specific improvements are as follows:

The development of the simplex method (Sections 6-3 and 6-4) has been
completely rewritten. Together, these two revised sections provide a well-
motivated, clear, shorter, and less wordy introduction to the simplex pro-
cess. The important terms ‘“‘basic variable,” ‘“nonbasic variable,” “basic
solution,” and “basic feasible solution,” and the main idea of the simplex
algorithm are introduced through examples in a geometric setting in Sec-
tion 6-3. In the development of the simplex method in Section 6-4, the
selection of basic and nonbasic variables in the simplex tableau has been
made more precise, and the pivot operation now emphasizes entering basic
variables and exiting basic variables. Even though the treatment of the
simplex method in the last edition was very well-received, we believe that
the new treatment is even better.

Other topics in linear algebra also received quite a bit of attention, and
Sections 5-1, 5-2, 5-6, 6-1, and 6-2 were substantially rewritten. There is now
a more uniform use of the technical terms “independent,” ‘“dependent,”
“consistent,” and “inconsistent.” The discussion of the use of parameters in
representing infinite solution sets is clearer, as is the discussion of finding
the inverse of a matrix and solving matrix equations. The discussion on
solving linear inequalities and systems of linear inequalities has been
simplified.

Important improvements have been made in the chapters on probability.
Sections 7-1, 7-2, and 8-2 were substantially rewritten. Tree diagrams are
used effectively to illustrate the difference between permutations and com-
binations in Section 7-1. The important section on experiments and events
(Section 7-2) has been simplified, and is now less formal and more concise.
The development of independent and dependent events in Section 8-2 is
improved.

Chapter 4, on mathematics of finance, is an independent chapter and can be
covered at any time. It is placed directly after Chapter 3, on exponential and
logarithmic functions, for the convenience of those who wish to tie together
the material in these two chapters. Exposition has been improved, applica-
tions made current, and some new applications added.

The first four sections in the introductory derivative chapter of the last
edition have been completely rewritten and condensed into three sections.
The treatment has been both simplified and expanded. The new first section
provides an intuitive geometric introduction to limits and continuity. Be-
cause of numerous reviewer requests, left- and right-hand limits have been
added. Because of its importance in solving optimization problems, continu-
ity on a closed interval is now defined. Increment notation has been re-
moved from this introductory chapter to keep the notation as simple as
possible. Computation of difficult limits has been reduced, and more em-
phasis has been placed on the 0/0 indeterminate form because of its rele-
vance to the definition of the derivative and its various interpretations
(slope, instantaneous rate, marginal analysis, and so on). Infinite limits and



Emphasis and Style

Examples and Matched Problems

Exercise Sets

Applications

limits at infinity receive more attention. Vertical and horizontal asymp-
totes are defined using these concepts.

6. Solving inequalities using continuity has become a subsection of the sec-
tion on the first derivative and graphs (Section 10-1). This process of solving
inequalities is fundamental to the production of sign charts throughout the
chapter. A new section on curve sketching (Section 10-3) presents a simple
and straightforward curve sketching strategy that is easy for students to
remember and use. [Step 1: Use f(x); Step 2: Use f'(x); Step 3: Use f”(x); Step 4:
Graph f.]

7. In Chapter 11, on integration, more attention is given to substitution tech-
niques and area between the graphs of two functions.

¢ IMPORTANT FEATURES

The text is written for student comprehension. Great care has been taken to
write a book that is mathematically correct and accessible to students. Emphasis
is on computational skills, ideas, and problem solving rather than mathematical
theory. Most derivations and proofs are omitted except where their inclusion
adds significant insight into a particular concept. General concepts and results
are usually presented only after particular cases have been discussed.

Over 300 completely worked examples are included. Each example is followed
by a similar problem for the student to work while reading the material. This
actively involves the student in the learning process. The answers to these
matched problems are included at the end of each section for easy reference.

The book contains over 3,500 problems. Each exercise set is designed so that an
average or below-average student will experience success and a very capable
student will be challenged. Exercise sets are mostly divided into A (routine, easy
mechanics), B (more difficult mechanics), and C (difficult mechanics and some
theory) levels.

Enough applications are included to convince even the most skeptical student
that mathematics is really useful. The majority of the applications are included
at the end of exercise sets and are generally divided into business and eco-
nomics, life science, and social science groupings. An instructor with students
from all three disciplines can let them choose applications from their own field
of interest; if most students are from one of the three areas, then special empha-
sis can be placed there. Most of the applications are simplified versions of actual
real-world problems taken from professional journals and books. No specialized
experience is required to solve any of the applications.

¢ STUDENT AIDS

1. Think boxes (dashed boxes) are used to enclose steps that are usually
performed mentally (see Sections 1-2 and 1-3).

PREFACE X1
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10.

Annotation of examples and developments, in color type, is found
throughout the text to help students through critical stages (see Sections
1-2 and 1-3).

Functional use of color improves the clarity of many illustrations, graphs,
and developments, and guides students through certain critical steps (see
Sections 1-2 and 1-3).

Boldface type is used to introduce new terms and highlight important
comments.

Screened boxes are used to highlight important definitions, theorems, re-
sults, and step-by-step processes.

Answers to odd-numbered problems are included in the back of the book.
Chapter review sections include a review of all important terms and sym-
bols and a comprehensive review exercise. Answers to all review exercises
are included in the back of the book.

A student’s solution manual is available at a nominal cost through a book
store. The manual includes detailed solutions to all odd-numbered prob-
lems and all review exercises.

A manual for an Interactive Computer Applications Package (ICAP) by
Carolyn L. Meitler is available at a nominal cost through a book store. The
manual contains instructions, examples, and exercises that demonstrate
the use of the programs on the ICAP for Essentials of College Mathematics
disks. The disks containing the programs, for use on APPLE II® and IBM-
PC® computers, are distributed free of charge to institutions using this
book. No previous computer experience is necessary to use this package.
A Supplemental Applications and Topics manual by Jon E. Baum is avail-
able at a nominal cost through a book store. Part I of the manual expands
the application exercises in the text and reinforces the important role of
the mathematics presented in the text. These exercises provide the stu-
dent with a richer and more varied experience in solving real-world prob-
lems. Part II of the manual presents some applications that are not covered
in the text, including transportation problems, assignment problems, sen-
sitivity analysis, and a variety of finance topics. After completing the pre-
requisite material in the text, students interested in these more specialized
topics will realize substantial benefits by studying this portion of the
manual.

€ INSTRUCTOR AIDS

See page xvi for detailed information regarding examination copy requests and
orders for the instructor aids described below.

1.

A unique computer-generated random test system is available to instruc-
tors without cost. The test system utilizes an IBM-PC, XT, or AT Personal
Computer® and will produce high-quality output on an IBM-compatible
dot-matrix printer or on a Hewlett-Packard Laserjet II®-compatible laser
printer. The test system has been greatly expanded and now contains over
300 different problem algorithms directly related to material in the text.



These carefully constructed algorithms use random number generators to
produce different, yet equivalent, versions of each of these problems. The
test system is available now in both free-response and multiple-choice
editions. An almost unlimited number of quizzes, review exercises, chapter
tests, mid-terms, and final examinations, each different from the other, can
be generated quickly and easily. At the same time, the system will produce
answer keys and student work sheets, if desired. Upon request, the pub-
lisher will supply institutions using this textbook with DellenTest III (IBM
Free-Response Edition or Multiple-Choice Edition) on 5.25 inch floppy
disks. IBM Edition User Notes and Annotated Problem Printouts are in-
cluded with the disks. The notes provide step-by-step instructions for using
the testing system and a complete description of the options in this menu-
driven program. The annotated printouts identify by chapter and number
each question the system is capable of generating, and also correlate each
question with the prerequisite section from the text. When used in conjunc-
tion with the user notes, the annotated printouts enable instructors to select
any combination of questions for an examination.

An instructor’s test battery is also available to instructors without cost. The
battery, organized by chapter, contains three equivalent versions (with an-
swers) of over 300 different problems.

An instructor’s resource manual provides over 130 transparency and
handout masters, a detailed discussion of chapter and topic dependencies, a
comparison of this edition with the previous edition, and a detailed topic
chart for comparing this book with other books in the authors’ College
Mathematics series.

An instructor’s answer manual containing all the answers not included in
the text is available to instructors without charge.

A student’s solution manual (see Student Aids) is available to instructors
without charge from the publisher.

An Interactive Computer Applications Package (ICAP) by Carolyn L.
Meitler (see Student Aids) is available to instructors without charge from
the publisher. The programs in this package are available on diskettes for
APPLE II® and IBM-PC® computers. Included on these disks are programs
related to the mathematics of finance, row operations, matrix arithmetic,
the simplex method, limit estimation, function graphing, and numerical
integration. The publisher will supply these disks without charge to institu-
tions using this book.

A Supplemental Applications and Topics manual by Jon E. Baum (see
Student Aids) is available to instructors without charge from the publisher.
Instructors can use Part I of this manual to supplement the exercise sets in
the text, providing students with additional experience in solving applica-
tions utilizing the mathematics presented in the text. Part II of the manual
can be used to provide coverage of applications not covered in the text, such
as transportation problems, assignment problems, sensitivity analysis,and a
variety of finance topics, either as part of the syllabus for a course or as
subjects for independent study.
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8. Z-graph, a HyperCard® graphing stack for the APPLE Macintosh® com-
puter, allows a user to graph most of the mathematical functions likely to be
encountered, quickly, accurately, and with considerable control over axes,
scales, graph size, and labeling. In addition to graphing functions, this pro-
gram will perform a variety of mathematical operations related to numeri-
cal integration, root approximation, interpolating polynomials, least-square
polynomials, and approximate solutions of differential equations. Instruc-
tors will find this program useful for preparing examination material, trans-
parency masters, and handouts. The publisher will supply this program free
of charge to instructors using this book, and the program may be freely
distributed to students.

€ ERROR CHECK

Because of the careful checking and proofing by a number of mathematics
instructors (acting independently), the authors and publisher believe this book
to be substantially error-free. For any errors remaining, the authors would be
grateful if they were sent to: Dellen Publishing Company, 400 Pacific Avenue,
San Francisco, CA 94133.
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