
�

�

“MABK018-FM” — 2011/5/16 — 19:53 — page ix — #9
�

�

�

�

�

�

Preface

Of all of our inventions for mass communication, pictures
still speak the most universally understood language.

Walt Disney

An icon (from the Greek εικών, “image”) is defined as “a picture that is
universally recognized to be representative of something.” The world is full
of distinctive icons. Flags and shields represent countries, graphic designs
represent commercial enterprises; paintings, photographs and even people
themselves may evoke concepts, beliefs and epochs. Computer icons are es-
sential tools for working with a great variety of electronic devises.

What are the icons of mathematics? Numerals? Symbols? Equations?
After many years working with visual proofs (also called “proofs without
words”), we believe that certain geometric diagrams play a crucial role in
visualizing mathematical proofs. In this book we present twenty of them,
which we call icons of mathematics, and explore the mathematics that lies
within and that can be created. All of our icons are two-dimensional; three-
dimensional icons will appear in a subsequent work.

Some of the icons have a long history both inside and outside of math-
ematics (yin and yang, star polygons, the Venn diagram, etc.). But most of
them are essential geometrical figures that enable us to explore an extraor-
dinary range of mathematical results (the bride’s chair, the semicircle, the
rectangular hyperbola, etc.).

Icons of Mathematics is organized as follows. After the Preface we present
a table with our twenty key icons. We then devote a chapter to each, illus-
trating its presence in real life, its primary mathematical characteristics and
how it plays a central role in visual proofs of a wide range of mathemati-
cal facts. Among these are classical results from plane geometry, properties
of the integers, means and inequalities, trigonometric identities, theorems
from calculus, and puzzles from recreational mathematics. As the American
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x Preface

actor Robert Stack once said (speaking of icons of a different sort), “these
are icons to be treasured.”

Each chapter concludes with a selection of Challenges for the reader to
explore further properties and applications of the icon. After the chapters we
give solutions to all the Challenges in the book. We hope that many readers
will find solutions that are superior to ours. Icons of Mathematics concludes
with references and a complete index.

As with our previous books with the MAA, we hope that both secondary
school and college and university teachers may wish to use portions of it as a
supplement in problem solving sessions, as enrichment material in a course
on proofs and mathematical reasoning, or in a mathematics course for liberal
arts students.

Special thanks to Rosa Navarro for her superb work in the preparation of
preliminary drafts of this manuscript. Thanks too to Underwood Dudley and
the members of the editorial board of the Dolciani series for their careful
reading of an earlier draft of the book and their many helpful suggestions.
We would also like to thank Carol Baxter, Beverly Ruedi, and Rebecca Elmo
of the MAA’s book publication staff for their expertise in preparing this book
for publication. Finally, special thanks to Don Albers, the MAA’s editorial
director for books, who as on previous occasions encouraged us to pursue
this project and guided its final production.

Claudi Alsina
Universitat Politècnica de Catalunya

Barcelona, Spain

Roger B. Nelsen
Lewis & Clark College

Portland, Oregon
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Twenty Key Icons
of Mathematics

The Bride’s The Semicircle
Chair

Zhou Bi
Suan Jing

Garfield’s
Trapezoid

CeviansSimilar
Figures

The Right
Triangle

Napoleon’s
Triangles

Two Circles VennArcs and
Angles

Polygons with
Circles Diagrams

Yin and Yang StarOverlapping
Figures

Polygonal
Lines Polygons

Self-similar
Figures

Tatami TilingThe Rectangular
Hyperbola
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