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PREFACE

This text is written for students who are taking mathematics for liberal arts or gen-
eral education purposes, including quantitative literacy and mathematics compe-
tency. A variety of courses, some described below, can be taught from its contents.
We presume students have taken at least one year of high school algebra. A year of
geometry is preferred, but not presumed.

OVERVIEW

We have included topics that many college mathematics teachers believe are impor-
tant. We develop some algebra, geometry, and set theory topics that students may
have seen before. We then extend these topics to material students probably have
not seen such as population growth, non-euclidean geometry, fractal geometry, and
power in weighted voting. In addition to basic concepts that review high school
mathematics, the text presents mathematics as an integral part of the development
of intellectual ideas and as a subject which is used to model real world situations in
almost every discipline.

STATEMENT OF PHILOSOPHY

The present day liberal arts have their roots in the quadrivium of the ancient
Greeks. It included arithmetic and geometry. Through 25 centuries a liberal arts
background has been regarded as an essential component of a well-rounded educa-
tion and mathematics has been regarded as a vital part of that liberal arts back-
ground. In order to emphasize this, several features have been included. They are:

Doing mathematics. Students are encouraged to become active learners by for-
mulating some concepts themselves, either cooperatively in groups or individu-
ally. Nearly every section has one or more “Your Formulation™ activities to
encourage this. In addition, numerous exercises are included for doing mathe-
matics.

Historical development. Topics are presented in the context of their historical
development.

Cultural development. How have societal changes prompted or hindered mathe-
matical development? How have mathematical developments affected society?
Human ideas. Mathematics is something developed by people. We describe those
people and we describe mathematics as a creative human activity.
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Written assignments. The formation and subsequent expression of ideas is funda-
mental to educated individuals. Learning is assisted by expressing what we know.
Accordingly, we have included suggestions for written assignments throughout
the text.

MAJOR THEMES

Problem solving is a major objective of students’ mathematical experiences. The
National Council of Teachers of Mathematics (NCTM) Curriculum and Evaluation
Standards for School Mathematics and related publications put problem solving as
a main objective of K—12 mathematics instruction. The report Crossroads in Math-
ematics: Standards for Introductory College Mathematics Before Calculus, pub-
lished by the American Mathematical Association of Two-Year Colleges
(AMATYC) in 1995, has as Standard I-1, “Students will engage in substantial
mathematical problem solving.” For students who have already developed problem
solving skills, this book offers material to add to those skills. For those who have
not worked on developing problem solving skills, they can begin here. The book
begins with two sections on problem solving. Throughout the book students are
presented with a number of new and unfamiliar situations in which they are asked
to apply problem solving skills in order to arrive at a solution.

Mathematical modeling is synonymous with applications of mathematics. The
authors have found that students respond much better to modeling-oriented mathe-
matics than to just extending their algebra, geometry, trigonometry, or mathemati-
cal functions development. In the report Quantitative Reasoning for College Grad-
uates: A Complement to the Standards, approved by the Committee on the
Undergraduate Program (CUPM) of the Mathematical Association of America
(MAA), conclusion 2 is that “Colleges and universities should expect every college
graduate to be able to apply simple mathematical methods to the solution of real-
world problems.” AMATYC’s Standard -2 says, “Students will learn mathematics
through modeling real-world situations.” Accordingly, we have developed basic
mathematical concepts and then used them to model various real world situations.
Section 1.3 is devoted to mathematical modeling, but ideas of modeling are used
throughout the book.

POSSIBLE COURSES

The material in this book and the above emphases can be organized in several dif-
ferent ways to fit several types of courses.

Mathematical modeling. Selections from Sections 1.3 (Mathematical Modeling),
2.5 (Check Digits), part of 3.2 on weighted voting, 3.6 (Applications of Sets),
much of Chapter 5 (Algebra), Chapter 8 (Probability), Chapter 9 (Statistics),
Chapter 10 (Consumer Mathematics), Chapter 11 (Discrete Mathematics), and
Chapter 13 (Mathematics and the Other Liberal Arts).

Quantitative literacy. The MAA’s Quantitative Reasoning for College Graduates
makes clear that a required mathematics course or two is not sufficient for quan-
titative literacy, but the report lists five capabilities desired in a quantitatively lit-
erate college graduate (p. 10). These capabilities can be developed by material in
Chapter 1 (Problem Solving and Mathematical Modeling), Section 3.6 (Applica-
tions of Sets), Chapter 5 (Algebra), Chapter 6 (Geometry), and Chapter 9 (Sta-



tistics). In addition, such a course should “immerse [students] in doing quantita-
tive reasoning of a nonroutine nature.” (p. 14) Such topics can be selected from
Section 2.5 (Check Digits), Chapter 11 (Discrete Mathematics), and parts of
Chapter 13 (Mathematics and the Other Liberal Arts).

Mathematical competency. Chapter 1 (Problem Solving and Mathematical Mod-
eling), Chapter 3 (Sets), Chapter 4 (Logic), Chapter 5 (Algebra), and Chapter 6
(Geometry).

Survey of mathematics. Topics selected from any of the chapters.

Historical or cultural approach to mathematics. Chapter 2 (Numbers and
Numerals), Section 4.1 (Introduction [to Logic]), part of Section 5.1 ([Algebra
as] Generalized Arithmetic), Section 5.4 (Further Developments in Algebra),
Section 6.1 (Overview and History [of Geometry]), part of Section 7.1 (Geome-
try as an Axiomatic System), Section 7.2 (Non-Euclidean Geometry), part of
Section 7.3 (Fractals), Section 8.1 (Historical Background [of Probability]),
much of Chapter 12 (Mathematics and Computers), parts of Chapter 13 (Mathe-
matics and the Other Liberal Arts).

FEATURES

The text has the following features designed to motivate and aid learning.

Prologue. Each chapter begins with a prologue designed to pique the student’s
interest by relating some of the material in the chapter to a concept that the stu-
dent might not have associated with the chapter material.

Etymology. Each chapter contains the history of the key word or words in the
chapter title. The authors are grateful to Steven Schwartzman and the MAA for
permission to use lightly edited etymological references from Schwartzman’s
delightful book The Words of Mathematics: An Etymological Dictionary of Math-
ematical Terms Used in English.

Goals and Objectives. Each section begins with a statement of up to four goals
for the section. The instructor’s manual contains a more detailed list of objec-
tives. It can be modified to meet the objectives of your course. This modified list
can serve as a study guide for students.

Your Formulation. Most sections have one or more “Your Formulation” activities
in which students are asked to take an active part in formulating concepts. These
are ideal for cooperative learning activities.

Margin Notes. These are brief comments relating to adjacent text material. Some
are notes on people, some are light verse, and some take other forms. All are
intended to help keep mathematics interesting.

On a Tangent. These are the comments that take off from the text’s comment
about a person or concept in the same way that a tangent to a curve takes off from
a curve. They are longer than the Margin Notes.

Exercises. The exercises are designed to have a number of routine computational-
type exercises as well as some applications that go beyond the examples and
some exercises that challenge the student’s problem solving ability.

Written Assignments. The written assignments include exercises for students to
summarize material that has been covered, to write about their personal reactions
to material they have studied, to debate some issues, and to do research on his-
torical and cultural developments and applications in mathematics. Numerous
teachers have reported on the advantages of having students write to learn math-
ematics.

Chapter Review Exercises. At the end of each chapter are review exercises. These
are directed at measuring the student’s mastery of the objectives for the chapter.
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Bibliography. A bibliography is included at the end of each chapter. It includes
references to books and articles that (1) have been cited in the chapter, (2) have
served as background material, of (3) can serve as references for further devel-
opment.

Color. Extensive use of color helps accent concepts and make the book more
attractive.

Liberal arts look. Headings and borders are designed to emphasize visually the
location of mathematics within the liberal arts.

It is our viewpoint that the best liberal arts mathematics courses are those in

which the instructor is really excited about the material being presented. Students
catch that excitement either from the teacher or from a sense of the value of the
course to them. We hope that this textbook can be the reference for conveying
excitement about knowledge and ways of knowing that should be part of every lib-

erally educated person.

ANCILLARIES

The following supplementary materials are available to assist instruction and learn-

ing.

Instructor’s manual. This contains a detailed list of objectives for each section.
These often expand upon the goals printed at the start of each section in the text-
book. It also contains considerations in teaching material in a section, including

suggestions for cooperative learning activities.
Test bank. This is available in print and computerized form.
Color acetates. This set contains 150 key figures from the text.

Student solutions manual. This contains worked out solutions to the even-num-

bered exercises in the text.
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