Trigonometric Delights

Eli Maor

P RINCETON UNIVERSITY PRESS ¢ PRINCETON, NEW JERSEY



Copyright © 1998 by Princeton University Press

Published by Princeton University Press, 41 William Street,
Princeton, New Jersey 08540

In the United Kingdom: Princeton University Press, Chichester,
West Sussex

All rights reserved

Maor, Eli.
Trigonometric delights / Eli Maor.
p. cm.

Includes bibliographical references and index.
ISBN 0-691-05754-0 (alk. paper)
1. Trigonometry. I. Title.
QA531.M394 1998
516.24'2—dc21 97-18001

This book has been composed in Times Roman

Princeton University Press books are printed on acid-free paper and
meet the guidelines for permanence and durability of the Committee
on Production Guidelines for Book Longevity of the Council on
Library Resources

Printed in the United States of America

10987654321



I n memory of my uncles
Ernst C. Stiefel (1907-1997)

Rudy C. Stiefel (1917-1989)



Contents

Preface Xi
Prologue: Ahmes the Scribe, 1650 B.C 3
RECREATONAL MATHEM ATICS IN ANOENTEGYPT 11
1. Angles 15
2. Chords 20
PumMP1ON 322: THE EARIEST TRGONOM EIRC TABIE? 30
3. Six Functions Come of Age 35
JOHANN MUIER AlIAS REGOM ONTANUS 41
4. Trigonometry Becomes Analytic 50
FraNCOIS VIEIE 56
5. Measuring Heaven and Earth 63
ABRAHAM DE MOIVIE 80
6. Two Theorems from Geometry 87
7. Epicycloids and Hypocycloids 95
MARA AGNESI AND HER “WrITH” 108
8. Variations on a Theme by Gauss 112
9. Had Zeno Only Known This! 117
10. (sinx)/x 129
11. A Remarkable Formula 139
Juiss Lissaious AND His FIGURES 145
12. tanx 150
13. A Mapmaker’s Paradise 165
14. sinx = 2: Imaginary Trigonometry 181
EpMUND LANDAU: THE MASTER RIGORST 192

15. Fourier’s Theorem 198



viii CONTENTS

Appendixes

1. Let’s Revive an Old Idea

2. Barrow’s Integration of sec ¢
3. Some Trigonometric Gems

4. Some Special Values of sin «
Bibliography

Credits for Illustrations

Index

Go to Preface

211
213
218
220
222

225
229
231


preface.pdf

