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PREFACE

The fourth edition of College -llgehra is one of three books in a precaleulus series. See

page i for a brief comparison of the three books. Most chapters after the fourth are

independent of one another and may be rearranged as desired to suit particular

preferences or course outlines. See the chapter dependency chart on page xvii.

Improvements contained in this fourth edition of College Algebra evolved out of the

generous and constructive response from users of the third edition and the careful work
of the reviewers of the fourth edition while in manuscript form. Basic to a book’s growth
and effectiveness are use and feedback. Now in its fourth edition, College Algebra has had
the benefit of a substantial amount of both.

Principal Changes from the Third Edition

—

Exposition has been carefully reviewed by the authors, users in the classroom, and
reviewers. Rewriting has been directed toward improving clarity and reducing excess
wordiness.

Balance, level, and pace: The balance between computational skills, applications,
and theory and the level and pace of developments have also been carcfully adjusted
in response to users’ and reviewers’ comments and suggestions.

Boxed material has been expanded to highlight important definitions, theorems,
results, and step-by-step processes. All conditions for a theorem arc now stated within
the box containing the theorem.

More worked-out examples and matched problems have been added where
appropriate.

Pedagogy, a continuing concern of the authors, is even stronger in this book. De-
velopments are usually from the concrete to the abstract. There is an increased use
of commentary in color small type, “think boxes” to illustrare steps that are usually
done mentally, highlighting of common student errors, functional use of a second
color, and boxed material for emphasis.

Exercise sets have been expanded and upgraded throughout. More challenging
mechanics have been added to both the B- and C-level exercises and more problems
on theory have been included in the C-level exercises.

Applications have been updated, and many more have been added throughout the
book. Also, more worked-out application examples have been included. Applications
are normally grouped at the end of an exercise set and are preceded by the dtle
“Applications.” The problems are gencrally of varying degrees of difficulty, with
the most difficult problems marked with two stars (¥ %), the moderately difficult prob-
lems with one star (*), and the easicr problems not marked.

All students should have a scientific calculator, since calculator use is assumed in
most parts of the book. In some exercise sets there is a set of problems following
the C-level problems that especially emphasize the use of a scientific calculator.
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10.

11.

12.

Important Features Retained from the Third Edition

These are labeled “Calculator Problems.” Table use is not covered in the text, but
tables are included in the back of the book for those who prefer that approach.
The chapter review sections have been completely reorganized. The first part of
the review is composed of a check list of important terms, concepts, symbols, and
symbolic forms (with section numbers indicating where each is encountered). A
comprehensive review exercise follows. A separate practice test is no longer in-
cluded in the review section. Instructors will be able to create their own practice
tests (as well as quizzes, drill exercises, and tests) using the computer testing sys-
tem available with this text (see Instructor Aids on page xv).

Review topics from intermediate algebra have been reorganized and rewritten and
now are all in Chapter 1.

Problems that are especially calculus-related have been increased and are now
identified with the integral symbol . Students not intending to take calculus will
still find these problems of use in developing additional computational skills and
conceptual insights.

New topics include: a new treatment of polynomial and rational inequalities
(Sections 3-7 and 6-5); an improved treatment of complex numbers (Section 3-5); a
completely rewritten chapter on graphs and functions (Chapter 4), which includes an
expanded treatment of operations on functions, composition, and inverse functions; a
completely rewritten chapter on exponential and logarithmic functions (Chapter 5)
with greater emphasis on base ¢ exponential functions and natural logarithmic
functions; a new chapter on conic sections (Chapter 10); and a completely rewritten
chapter on probability (Chapter 11).

. The text is still written for student comprehension. Each concept is illustrated

with a worked-out example, followed by a parallel problem with an answer (given
at the end of the section) so that a student can immediately check his or her
understanding of the concept. These followup problems also encourage active rather
than passive reading of the text.

. An informal style is used for exposition, statements of some definitions, and proofs
. of theorems.
. The text includes more than 3,000 carefully selected and graded problems. The

exercises are divided into A, B, and C groupings, with the A problems easy and
routine, the B problems more challenging but still emphasizing mechanics, and the
C problems a mixture of theoretical and dificult mechanics. In short, the text is
designed so that an average or below average student will be able to experience suc-
cess and a very capable student will be challenged.

. The subject matter is related to the real world through many carefully selected

realistic applications from the physical sciences, business and economics, life
sciences, and social sciences. Thus, the most skeptical student should be convinced
that mathematics is really useful.

. Answers to all chapter review exercises and to all odd-numbered problems from the

other exercises are included in the back of the book.



PREFACE

s Student Aids

10.

11.

e Instructor Aids

. Common student errors are clearly identified at places where they naturally occur

(see Sections 1-5, 3-1, 3-3, 3-6).
Think boxes (dashed boxes) are used to enclose steps that are usually performed
mentally (see Sections 1-2, 1-3, 3-3). *

. Annotation of examples and developments is found throughout the text to help

students through critical stages (see Sections 1-2, 1-3, 1-4, 3-3).

. Functional use of a second color guides students through critical steps (see Sections

1-3, 1-4, 2-3, 3-3).

Calculator steps are often included (see Sections 2-1, 2-2). .

Calculus-related problems are often flagged with a special symbol |/ | (see Sections
2-1, 2-2).

Boxes are used to highlight important definitions, theorems, results, and step-by-step
processes.

Chapter review sections include a check list of all important terms, concepts,
symbols, and symbolic forms keyed to sections in which they occur. Also included
is a comprehensive review exercise with all answers given in the back of the book.
Summaries of formulas and symbols (keyed to the sections in which they are
introduced) are found inside the front and back covers of the text for convenient
reference.

A solutions manual is available at a nominal cost through a book store. The
manual includes detailed solutions to most chapter review exercises and most other
odd-pumbered problems.

A computerized study guide will be available through learning laboratories to
students using this text. This tutorial provides additional coverage and support for
all sections of the text. Students can work additional problems of many different
question types, receiving constructive feedback based on their answers. Virtually no
computer training is needed for the student to work with this supplerent.

. A unique computer testing system is available to adopters without cost. The system

provides the instructor with over 2,200 test questions from the text. Several test
question types are available, including multiple choice, open-ended, matching,
true—false, and vocabulary. The testing system enables the instructor to find these
questions by section, topic, question type, difficulty level, and other criteria. In
addition, instructors may add their own criteria and edit their own questions.

. A printed and bound test bank is also available. This bank is a hard copy listing

of the questions found in the computerized version.

. An instructor’s answer manual (that slips inside the back of the book) containing

answers to the even-numbered problems not included in the text is available to
adopters without charge.

A solutions manual (see Student Aids) is available to adopters without charge
from the publisher.

An instructor’s resource manual provides sample tests, transparency masters, and
additional teaching suggestions and assistance.
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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: Mathematics Editor, College Division, 27th Floor, McGraw-Hill Book Company,
1221 Avenue of the Americas, New York, NY 10020.
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TO THE STUDENT

The following suggestions are made to help you get the most out of this book and your

efforts.
As you study the text we suggest a five-step process. For each section:

1. Read a mathematical development.

) . . Repeat the 1-2-3
2.:Work through the illustrative example. cycle until the
3."Work the matched. problem. section is finished.
4. Review the main ideas in the section.

5. Work the assigned exercise at the end of the section.

All of this should be done with a scientific calculator and plenty of paper, pencils,
and a wastebasket at hand. In fact, no mathematics text should be read without pencil
and paper in hand; mathematics is not a spectator sport. Just as you cannot learn to
swim by watching someone else swim, you cannot learn mathematics by simply reading
worked examples—you must work problems, lots of them.

If you have difficulty with the course, then, in addition to doing the regular assign-
ments, spend more time on the examples and matched problems and work more A exer-
cises, even if they are not assigned. If you find the course too easy, then work more C
exercises and applied problems, even if they are not assigned.

Raymond A. Barnett
Michael R. Ziegler
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_ REMARKS ON CALCULATOR USE___

In many places in the text calculator steps for new types of calculations are shown
(similar to those steps shown here). These are only aids. Try the calculanion without
the aid; then use the aid only if vou get stuck.

Hand calculators are of two basic types relative to their internal logic (the way
they compute): algebraic and reverse Polish notation (RPN). Throughout the book we
will identify algebraic caleulator steps with “A™ and reverse Polish notation calculator
steps with “P.” Let’s see how each tvpe of calculator would compure

(5)(3)(2) = (7)(6)

2(11)

PRESS DISPLAY
A [a] ]I L ] E R R E] 0. 54545455
b [5] mwees (3 ) 22 v (6] LIl 1) (2] [0 basasiss)
Some people prefer the algebraic logic and others prefer the Polish. Which is bet-

ter is still being debated. The answer seems to rest with the type of problems encountered
and with individual preferences.

In any case, irrespective of the type of calculator vou own, it is essential that you
read the user’s manual for vour own calculator. A large variety of calculators are on
the market, and each is slightly different from the others. Therefore, it is important that
you take the time to read the manual. Do not try to read and understand everything the
calculator can do; this will only tend to confuse you. Read only those sections that per-
tain to the operations you are or will be using; then return to the manual as necessary
when you encounter new operations.

It is important to remember that « calculator is nor a substirute for thinking. Tt can
save you a great deal of time in certain types of problems, but vou still must know how
and when to use it

Raymond A. Barnett
Michael R. Ziegler
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