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Preface

ORGANIZATION OF THE TEXT

In writing this sixth edition of Fundamentals of Mathematics, 1
have tried to reflect the changing approach to teaching liberal arts
mathematics courses. The student population of colleges has
changed; there is a greater diversity of students enrolled in the
typical liberal arts mathematics course. Today, such a course may
enroll students ranging from recent high school graduates to ma-
ture students with a wide variety of mathematical backgrounds.
Motivation and interest vary greatly among these students, and
many of them suffer from “math anxiety.” Consequently, the
course content has become more diversified.

The only prerequisite for this text is a working knowledge of
arithmetic. The approach is intuitive. The text contains an abun-
dance of completely worked-out examples with systematic step-
by-step solutions; there are no gaps or “magic’ solutions. I have
found that this type of experience provides the student with con-
fidence and competence when doing homework or test problems.

The text is divided into twelve chapters. Chapters 1 and 2 develop
the basic ideas of sets and logic from an intuitive standpoint.
Generous use is made of Venn diagrams and truth tables. Chap-
ters 3 and 4 introduce the student to probability and statistics.
Chapter 5 gives a thorough treatment of the metric system, em-
phasizing both metric-metric and metric-English conversions.
Chapters 6, 7, and 8 are designed to broaden students’ ideas about
mathematics by exposing them to various mathematical systems
and systems of numeration and the structure of the real number
system. Chapter 9 gives the student an introduction to algebra,
including experience in solving elementary linear equations,
graphing equations and inequalities, solving word problems, and
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FEATURES OF THE
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solving quadratic equations by means of the quadratic formula.
Also new to this edition are complete sections on determining the
slope of a line and writing the equation of a line. Chapter 10
provides an introduction to many different topics in geometry
including perimeter, area, volume, and surface area. Chapter 11
covers a number of mathematical topics of use to students in their
role as consumers. Chapter 12 introduces the student to the com-
puter, including practice in writing programs using the BASIC
language.

The sixth edition of Fundamentals of Mathematics reflects many
improvements suggested by instructors and students who used
the fifth edition. Expanded explanations, additional exercises,
and updated exercises have been added to Chapter 1 (Sets) and
Chapter 3 (Probability). Chapter 4 (Statistics) has been updated
throughout and contains an expanded section on graphs. Chapter
6 (Mathematical Systems) has been expanded with additional
examples and exercises. Chapter 9 (An Introduction to Algebra)
contains two new optional sections: The Slope of a Line and The
Equation of a Straight Line. Changes and additions have also
been made to Chapter 11 (Consumer Mathematics) and Chapter
12 (An Introduction to Computers). Additional Notes of Interest
and Historical Notes have been added to Chapters 1, 3, 6, 7, 8, 11,
and 12.

As with the fifth edition, the emphasis in this text is on
encouraging the student to participate actively—to do mathe-
matics by working examples and problems, as described in To the
Student. To this end, the more than 600 worked-out examples in
this text have been thoroughly reviewed for clarity and effective-
ness, the many exercises have been reevaluated, and new exam-
ples and exercises have been added. The chapter review exercises
are carefully designed to test the learning objectives given at the
beginning of each chapter, and the 25 questions in each Chapter
Quiz further test the learning objectives. The lists of selected
words serve as a vocabulary check for each chapter, and a glossary
of all these terms is found at the back of the book.

Typically the review exercises and chapter quizzes should be
done in preparation for the unit or chapter exams. These have
been found to serve as excellent preparation for the examinations.

To further encourage students to become active participants,
each exercise set concludes with a Just for Fun problem. These
problems range from serious extensions of mathematical ideas in
the text to light-hearted puzzles and ‘“‘brain teasers.” They have
been chosen primarily for their ability to capture student interest,
and users of previous editions have been pleased with the results.
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COURSE OUTLINES

PEDAGOGICAL AIDS

SUPPLEMENTARY MATERIALS

ix
Student interest also is enhanced by Historical Notes and Notes of
Interest in every chapter.

Since liberal arts mathematics is not a well-defined course and its
content varies from one school to the next, several suggested
course outlines follow. Essentially, the chapters of this text are
designed to be independent of one another so that the topics can
be covered in any order. A student who fails to master the
material in one chapter will not necessarily be at a disadvantage
when a new topic is begun. Many users of earlier editions began
their course with Chapter 1 (Sets), others began with Chapter 3
or 4 (Probability or Statistics), and still others began with other
chapters that suited the needs of their classes.

Suggested Course Outlines

Chapters Possible Omissions Time Allotment
1-6, 12 Secs. 2.8-2.11, 3.7-3.9 one semester
2-6, 11, 12 Secs. 2.8-2.11, 3.7-3.9 one semester
3-6, 9-12 Secs. 3.7-3.9, 9.8, 9.9, 9.11 one semester
1, 2, 5-8, 12 Secs. 2.8-2.11, 8.7, 8.8 one semester
1, 2,4,9-12 none one semester
1-1 Chapters 1, 6, 10 two semesters

Each chapter begins with learning objectives and a list of the
symbols that will be introduced in the chapter. A generous set of
exercises, graded in level of difficulty, follows each section. In
addition, each chapter concludes with a summary, a vocabulary
check, a set of review exercises, and a chapter quiz. The review
exercises are organized so that they test each learning objective
in order; more challenging exercises that require the student to
master several objectives are placed at the end of the review
exercise set. Almost all exercises may be done with pencil and
paper, but some are more readily done with a calculator. We have
marked these problems with the symbol 1. Starred () exercises
are considered optional as they are more challenging.

The answers to all odd-numbered exercises (including their
multiple parts) are given for each section, along with all answers
to the chapter review exercises and chapter quizzes. Therefore,
assignments can be made with confidence in either fashion—with
or without answers available.

A number of supplementary aids are available. Three of the most
significant are a comprehensive Student Study Guide, a computer
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disk that may assist students or instructors by generating addi-
tional drill or test exercises, and a complete solutions manual.

The Study Guide has been developed to be used in conjunc-
tion with this text. Each section of the Study Guide directly
corresponds to each section of the textbook. The material con-
tained in the Study Guide represents a streamlined version of the
material from the textbook. Each section has been carefully
written so that it can provide added depth and insight to important
topics and concepts. All examples presented in the Study Guide
correspond to selected odd-numbered problems from the text-
book. The Study Guide also assumes the role of a solutions
manual. In addition, the appendix of the Study Guide contains a
list of notation and symbols used in the text, tables of information,
a summary of important geometric facts and formulas, various
topics that are not formally addressed in the textbook, and useful
information regarding the College Level Academic Skills Test
(CLAST).

The computer disk has been prepared using the learning
objectives at the beginning of each chapter. It can be used by the
instructor to produce examinations with a multitude of test
questions that are different but equal. It can also be used to
produce multiple questions for a specific objective, thus serving as
a learning tool for the student.

The solutions manual provides complete worked-out solutions
to all exercises in the text. It can be a valuable resource for
students and instructors.

The Instructor’s Manual contains answers to the even-
numbered exercises for each section, teaching suggestions, sets of
more challenging exercises for each chapter, suggested projects
and student activities, and a list of films and readings related to the
topics in the text. A test package containing three examinations
for each chapter is also contained in the Instructor’s Manual.

I am grateful and indebted to those users of the fifth edition who
provided me with many valuable suggestions and constructive
criticisms—in particular my students and colleagues at Monroe
Community College—and those who reviewed the manuscript for
this edition: Barbara Brook, Camden County College; John
Longnecker, University of Northern Iowa; and Amitabha Tri-
pathi, Fairmont State College.

I would like to thank those at Macmillan Publishing Com-
pany, particularly Bob Pirtle, for their enthusiastic interest and
support throughout the project.
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To The Student

This book is designed to help you learn some mathematics,
regardless of your mathematical background. It is written so that
you can understand, appreciate, and even enjoy areas of mathe-
matics to which you may or may not have been exposed. But,
in order for this to occur, you must use this book. Someone once
said:

[ hear and I forget
I see and I remember

I do and I understand

Mathematics is not a spectator subject; it is a participation
sport—you must actively use the text. Read it with pencil in hand.
Work the illustrative examples. There are more examples in this
text than any other of this nature. Their purpose is to help you
understand the material and learn by doing. Make use of the wide
margins—they are designed for scratch work.

The Objectives, Chapter Summaries, Chapter Review Exer-
cises, Chapter Quizzes, and Vocabulary Checks are designed to
highlight the contents of each chapter, and to help you check your
progress. [Starred (*) exercises are considered optional as they
are more challenging. Exercises marked 0 are more readily done
with a calculator.] The Historical Notes and Notes of Interest are
designed to provide you with some insight into the development of
mathematics. Finally, the Just for Fun problems are just that.
They are provided as a change of pace. Some are relevant, some
are not.

A Student Study Guide is also available. It contains additional
problems, explanations, and worked-out solutions.
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TO THE STUDENT

I hope you will find reading and using this book a worthwhile
and enjoyable endeavor. Good luck!

I welcome any and all comments. Feel free to write and let me
know your thoughts and reactions to this text.

William M. Setek, Jr.
Monroe Community College
Rochester, New York 14623
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After studying this chapter,
you will be able to do the
following:

Symbols Frequently Used in
This Chapter
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Sets

Describe the meaning of the word set, and write a given set
in two ways.

Identify well-defined sets, finite sets, and infinite sets.
Identify equal sets, equivalent sets, and disjoint sets.

Find the subsets and proper subsets of a given set.

Identify a universal set and find the complement of any set
contained in some universal set.

Find the intersection and union of two or more sets.

Draw Venn diagrams to show the relationship between sets.
Show a one-to-one correspondence between any two equiva-
lent sets and find the cardinality of sets.

Use Venn diagrams to solve survey problems.

Determine the Cartesian product (A X B) of two sets A
and B.

braces, used to enclose members of a set
“is an element of”’

“is not an element of”

proceed in the indicated pattern

the empty set, also denoted by { }

“is a proper subset of

“is a subset of”’

““is not a subset of”

the universal set

the complement of A

intersection

union

the cardinal number of set A

the ordered pair a and b

“is equal to”

the Cartesian product of sets A and B

a such that b

n factorial nl=nXn-1)xX- -+ xX3Xx2x1

(o]



