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algebra, 165

algebra, 95, 116, 121
algorithm, 105, 121
Alhambra, 119

al-Kashi, 121, 125
al-Khwarizmi, 119, 124

All is Number, 38
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Al-Rashid, 117
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amicable, 118

analytic geometry, 182, 185
Apollonius, 61, 89

Arabic, 2

Archimedean, 101
Archimedes' spiral, 85
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arcsin, 229

area of a circle, 36, 83, 106
area, 13, 29

Aristarchus, 86, 92
Aristotle, 33

arithmetic mean, 47
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Arithmetica Infinitorum, 213
Arithmetica, 96, 97, 201
Ars Conjectandi, 212

Ars Magna, 165
Aryabhata, 105, 106
Aryabhatiya, 106

Asia Minor, 31
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Avicenna, 118
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Babylon, 14

Bach, 216
Baghdad, 116, 117
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Barrow, 216, 223
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Berkeley, 216
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Bhaskara, 105, 113
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binomial coefficients, 194, 197
Binomial Theorem, 198, 224
bisect a segment, 46

bisect any angle, 46

bisection method, 188, 227, 228
Boccaccio, 149

Bologna, 148

Bolyai, 64

Bombelli, 165

Book of Lemmas, 85
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Brachistochrone Problem, 213
Brachistochrone, 212
Brahmagupta, 105, 107
Brahmagupta’s Theorem, 112
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Calculator’'s Key, 125
calculus, 116, 216
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Cambridge, 223

Cardano, 159, 164, 182
Cardano-Tartaglia, 166, 168
Cartage, 88

Cartesian geometry, 99, 186
casting-out nines, 119
Cattle Problem, 88
Cavalieri, 182, 183
Cavalieri’s Principle, 145
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center of gravity, 82
Cervantes, 159
Charlemagne, 148
Chaucer, 149

China, 116, 131, 148
Chinese Addition, 135
Chinese Division, 137
Chinese Multiplication, 136
Chinese Remainder Theorem, 145
Chocolate, 159

Chola, 104

chord of an angle, 93

chord, 93

circle division, 140

circle method of drawing tangents, 191
clay tablets, 16

Cleopatra, 21

clock, 207

Collection, 99

Columbus, 149
commensurable, 41, 82
Common Notions, 63
complex numbers, 11
composite, 74

Confucius, 131
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congruence, 147
congruent, 34

Conics, 89 E

conservation of energy, 209

Constantine, 61 Egypt, 14, 131
Constantinople, 149 Egyptians, 2

continued fractions, 110, 114 Elements, 63

converges, 158 eliminate, 162

convex, 63 ellipse, 89, 91, 176
convolution, 105 ellipsis, 39

Copernican revolution, 92 epicycle, 92

Copernican, 177 equally feasible, 178, 199
Copernicus, 159 equilateral triangle, 46
Cordova, 116 Eratosthenes, 62, 75

Cortez, 159 Euclid, 61, 63, 66, 75, 91, 123, 140
counting numbers, 9 Euclidean algorithm, 71, 73, 108
counting rods, 133 Eudoxus, 61, 66, 70, 123
Cromwell, 182 Euler, 158, 201, 202, 204, 212
Crusade, 148 Eureka, 81

cubic equation, 161 evolute, 211

cubic polynomials, 124 evolvents, 211

cubic, 165 expectation, 205
cuboctahedron, 102 extremal, 200

cyclic quadrilaterals, 112
cycloid, 208, 209, 212
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D factor, 70
factorization, 77
D’'Alembert, 116, 181 Fahrenheit, 216
Da Vinci, 159 Fermat Primes, 201
Damascus, 116 Fermat, 46, 96, 99, 124, 182, 192, 200, 209, 217
day, 2 Fermat's Last Theorem, 205
debts, 107 Fermat's Little Theorem, 201
decagon, 54 Fermat's Principle, 200
Desargues' Theorem, 193 Fibonacci sequence, 151, 152
Descartes, 99, 182, 186 Fibonacci, 26, 148, 149
Descartes’ Rule of Signs, 191 Fifth Postulate, 64, 123
Dialogue, 177 fifth root of a number., 126
difference, 217 fifth root, 117
dimensionless number, 30 figurate numbers, 38, 204
diophantine equation, 96, 109, 113 floor, 78
Diophantus, 17, 88, 95, 108, 200 fluxion, 217, 224
directrix, 90 focus, 90
Dirichlet, 148, 205 folium, 192
discriminant, 167 fortunes, 107
distributive law, 29 Franklin, 216
divergence, 158 French Revolution, 8
diverges, 155 frustrum, 24
divide a segment, 47 Frustum of the Pyramid, 22
division algorithm, 71 Fundamental Theorem of Algebra, 188
division, 30 Fundamental Theorem of Arithmetic, 74
divisor, 70 Fundamental Theorem Of Calculus, 216, 219

dodecagon, 84
dodecahedron, 64

Dou, 138

double root, 187 G

doubling the square, 47 Galileo, 7, 88, 177, 205, 207

draw the parallel, 47 galleon, 120

drop the perpendicular, 46 Gauss, 40, 64, 146, 201, 204
duplication of the cube, 44 Gauss-Lucas Theorem, 190

gelosia, 119



Genghis Khan, 116, 117, 132
geography, 75

geometric mean, 47
geometric series, 153
golden mean, 153

Golden Ratio, 52, 53, 174
Gougu Theorem, 132
Graunt, 216

gravitation, 224

Great Pyramid, 21

Great Wall, 131

Greenwich Observatory, 216
Gregorian calendar, 3, 159
Gregorian, 123

gunpowder, 132

Gupta, 104, 106

Gutenberg, 149

H

half the chord of twice the angle, 95

half-chords, 106
Hammurabi, 14

harmonic numbers, 155, 218
harmonic series, 155, 158
heptadecagon, 52
heptagon, 46, 54, 201
Heron, 88

Heron's formula, 88, 90, 113
hexagesimals, 10, 16, 153
hexagon, 51, 83
Hexahedron, 64

Hieratic, 22

Hieroglyphic, 22
Hindu-Arabic, 10, 103
Hippias, 57, 85

Hippocrates, 56
homogeneity, 29, 30
homogeneous polynomials, 67
honey-combs, 100

House of Wisdom, 116
Hudde, 205

Huguenots, 159

Huygens, 182, 205, 217
hydrostatic, 81

Hypatia, 61, 88

hyperbola, 89

'

I Ching, 146

Icosahedron, 64

Inca, 10, 159
incommensurability, 31
incommensurables, 75
indeterminate equations, 108
India, 3, 117

induction, 152

inertia, 177

infinite descent, 46, 193
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inheritance, 122
inscribe a polygon, 51
integers, 9

integration by parts, 221
inverted cycloid, 208
involute, 211

lonic, 33

irrational, 11, 158
irrationality, 40, 44
Ishango Bone, 1
isosceles, 34

J

Jewish, 2

Joan of Arc, 149
Julian, 123
Julius Caesar, 3

K

Kant, 65

Kepler, 176
Khayyam, 162, 167
kinetic energy, 209
kissing circles, 99
Kronecker, 9
Kuttaka, 108, 109

(

La Géométrie, 186
Lagrange, 204

lattice method, 119

Law of Large Numbers, 212
Law of Reflection, 91

Law of Sines, 117

Laws of Planetary Motion, 176
least common multiple, 75
Leibniz, 152, 158, 181, 205, 216
levers, 81

L'Hopital rule, 60

Liber Abaci, 149

Liber di Ludo Alae, 164
Lilavati, 113

linear combination, 108
linear systems, 138

Liu Hui, 140

Lo shu, 133

Lobachevsky, 64
logarithms, 170

Louis XIV, 182

Luca Pacioli, 161

Lunar Calendars, 2

lune, 56



v

magic square, 132

mal, 121

Marathon, 33

Marco Polo, 148

Martin Luther, 159

Master Sun, 133, 145
matching membranes, 144
Mathematical Manual, 139
mathematics, 37

matrices, 11

matrix, 46

Mayans, 3

Mayflower, 182
measurement of the Earth, 75
measurement, 1, 30
measures, 40, 72

Mecca, 117

mechanics, 223

median, 82

Mesopotamia, 14, 131
Mesopotamian, 2, 97
method of exhaustion, 66
method of false position, 188, 227
Method, 186

Metric System, 8

Metrica, 88

Mexico, 120
Michelangelo, 159

Middle Ages, 148

Mirifici, 171

mod, 147

Mohammed, 116

month, 2

Moon, 2

multiple, 71, 74
multiplication, 22, 29
multiplicity, 187

Museum, 61

Muslim, 103, 148

N

n choose k, 194

Napier, 170, 171

natural numbers, 9

negative numbers, 11
Netherlands, 182

Newton, 124, 130, 176, 189, 192, 205, 216, 223
Newton's expression, 196
Newton's Method, 227

Nine Chapters, 132, 138, 140
Nine Sections, 146

Nineveh, 14

Notation, 16

number theory, 96
number-cruncher, 125
numeral 0, 103
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Octahedron, 64

Omar Khayyam, 121, 123, 161
Omayyad, 117

Optics, 91, 223

Oresme, 148, 153

outcomes, 179

Oxford, 148

P

Pacioli, 159

paper, 116, 132

Pappus' theorem, 100
Pappus, 34, 88, 99, 161, 186
papyrus, 21

parabola, 89

parallelepiped, 14
parallelogram, 14, 41
parameter, 17, 166

Pascal, 182, 193, 208
Pascal’'s Triangle, 138
Pascal's Recursion, 195, 198
Pascal's Theorem, 193
Pascal's Triangle, 193, 195, 218
peasant algorithm, 23

Pell's Equation, 114
pendulum clock, 207
pentadecagon, 53

pentagon, 51

pentagonal number, 40, 204
pentagram, 38

perfect number, 118
perhaps the oldest objects of interest in number
theory are Pythagorean, 97
Persia, 121, 125
perspective, 160

Peter the Great, 182
Phoenicians, 14

Pizarro, 159

Plato, 33, 61, 63

Platonic solids, 63

playing cards, 132

Poitiers, 117

polynomial, 187

porcelain, 132

position, 10

positive integers, 9

positive rationals, 10
postulates, 63

powers, 153

prime, 71, 74, 158

Principia, 223

probability, 164, 178, 199, 206
proof, 34

Proposition 20, 93
Proposition 29, 65
Proposition 47, 65
Prosthaphaeresis, 170
Ptolemy, 88, 92, 141, 167, 170
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Ptolemy's Theorem, 93 side-angle-side, 34
pulverizer, 107, 109 sieve of Eratosthenes, 77
Punic War, 61 sieve, 75
pyramid, 24 similar triangles have proportional sides, 34
Pythagoras, 33, 37 similar, 14
Pythagorean Theorem, 28, 34, 38, 65, 104, 132 similarity, 14
Pythagorean Triples, 16, 17 sine function, 95
Pythagorean triples, 203 sines of angles, 106
Pythagoreans, 37 slope, 109, 191
Socrates, 33
Sparta, 31
Q sphere and cylinder, 86
sphere, 143
Qin Jiushao, 140 spirals, 85
guadratic equation, 16, 17, 67, 124 square number, 204
quadratrix, 57, 60 square root, 16, 18, 52, 117
Quadrature of the Circle, 44 square the circle, 58
Quadrature of the Parabola, 84 squares, 40, 158
quartic, 165 squaring a rectangle, 49
quintic, 166 squaring any polygonal area,, 49
stades, 76
states Warring States, 131
E straightedge and compass, 44, 124
straightedge, 45
Ramanujan, 105 subtended, 70
ratio, 30 sum of the angles, 34
rational numbers, 11 sum of the products of the roots, 170
Rational Root Theorem, 190 sum of the roots, 170
real numbers, 11 sum, 217
rectangle, 13 Sun, 2
recursion, 151 Sylvester, 26, 131, 182
recursive array, 151 Syracuse, 33, 82

recursive, 193
reflection, 90

regular polygons, 46 T

relatively prime, 71, 98

Renaissance, 159 table of chords, 92

Rhind Papyrus, 22 Tamurlane, 117, 125
Riemman sums, 173, 216 tangent line, 69, 91
Roberval, 200, 208 tangent method, 227
Rolle's Theorem, 189 Tartaglia, 159, 161

Rome, 33 Tartaglia-Cardano, 165
root, 121, 186 tautochrone, 209, 211, 213
Rubaiyat, 123 Taylor's series, 229

telescope, 159
terms of higher order, 228

g tessellations, 118, 119
Tetrahedron, 64

Saladin, 117 Thabit, 118

Samarkand, 116 Thales' Theorem, 35, 93

SAS, 34 Thales, 33

Second Law of Motion, 223 thing, 121

semiregular solids, 101 Thirty Year's War, 182

semiregular, 160 tilings, 118

sequence, 39 Toledo, 117, 148

series for the sine, 229 Torricelli, 182

seven windows in the head, 7 transmutation of areas, 219

Seven Year War, 216 triangle, 14

Shakespeare, 159 triangular numbers, 39, 204

Shi Huangdi, 132 triangular, 158

Sicily, 148 trigonometric identities, 167

Siddhanta, 107 trigonometric table, 92
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trigonometry, 35 Zu’s Principle, 145
Trisection of the Angle, 44, 57

truncated cube, 102

Turks, 117

Tycho Brahe, 177

v

Ulugh Beg, 125

unit fractions, 25

unit of length, 45

Universal Law of Gravitation, 176
unknown, 95

v

value of the game, 205

van Schooten, 205

vanishing quotients, 116

vedic transformation, 104, 119, 120
vertically and crosswise, 105

Viete, 166, 182

Viete's relations, 168, 189

Viking, 148

Voltaire, 216

volume of a cone, 66

e Solution o the Croseword

Walllis, 182, 213
week, 6

Weierstrass, 103
whole numbers, 109
Wiles, 205

William and Mary, 216
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Yang Hui, 133

Yang Hui’'s Triangle, 138
Yangtze, 132

Year, 2, See Calendar
Yoruba, 4

Z

Zeno, 61, 63

zero, 5, 9, 10, 107

Zhou Dynasty, 131

Zhu Shijie, 193

Zu Chongzhi, 129, 140, 143, 183



