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Note: Many special kinds of numbers, such as rational, prime, or perfect, can be found under the index
entry “numbers.” Special constants, such as the golden ratio (¢), Euler’s number (e), or pi (1), can be

found under the index entry “constants.”

Adams, Douglas, 84, 244, 246
Aeon, 244

Agnesi, Maria, 27

AIDS, 219, 365

Al-Battani, 131

algebra, 113, 131

Alhazen, 281

Al-Khwarizmi, 131, 298
alphamagic squares, 180
Al-Samawal, 30

amateur math, 182
annihilation magic square, 180
ant puzzle, 149, 160, 336
antimagic square, 180
Antoine, Louis, 291
apocalyptic magic square, 181
Archimedes, 199, 245
arebelos, 170

arithmetic progressions, 108
arrangements, 213, 214
Asimoyv, Isaac, 83, 90
attractors, 171,173, 189, 348, 349

Babbage, Charles, 24
Bakhshali problem, 128, 325
Barber paradox, 240
Barrow, John, 268
base, 50

Battles, Zachary, 291
Beal reward, 32
Benford’s law, 211
Billion, 47, 293

Bloch, André, 270
Boll, David, 87
Boltzman, Ludwig, 287
book towers, 169, 348
Boole, George, 18
Borromean rings, 171

Bourbaki, N., 39, 287
Brahmagupta, 114
Briffault, Robert, 63
Brothers, Harlan, 76
Buddhist, 244
butterfly curves, 188

calculus, 30, 34-35, 283, 324

Cantor, Georg, 24, 216, 237, 238, 276, 343, 378

card arrangements, 217, 229, 364

cardinality, 47, 49

casualty equations, 283

catenary, 142

cattle problem, 245

Chalmers, David, 47

chaos, 190, 333

chess, 143, 144, 145, 185, 195, 196, 197, 198,
199, 217, 247, 356, 363

circles, 16, 146, 154, 159, 164, 165, 170, 172,
193, 203, 206, 270, 333, 340, 345, 346, 349,
350, 366

circular permutations, 213

coin tosses, 211, 227, 228, 358, 371, 374

coincidence, 36, 90, 92, 98, 101

combinatorics, 213, 215

Constantine window puzzle, 203, 358

constants

0.065988 . . ., 90
0.692200 . . ., 90
1.506592 .. ., 90

1.92878 ... (b), 97

Apery’s, 90, 375

Brun’s, 93

Chaitin (Q2), 77
Champernowne, 59, 296
coincidental, 90
Copeland-Erdos, 60, 296
Euler-Mascheroni (y), 77, 104
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constants (continued)
Euler’s gamma (), 77, 104, 130
Euler’s number (e), 52, 53, 55, 58, 76, 82, 83,
86, 87,90, 92, 101, 102, 104, 106, 117, 123,
127, 142, 143, 178, 281, 292, 295, 296, 303,
324,330, 352
fine structure (o), 86, 87
golden ratio (¢), 80-82, 86, 95, 104, 105, 143,
198, 331
infinite power tower, 90
Landau-Ramanujan (K), 101
Liouville, 58, 294, 296
Mandelbrot, 90
Mill’s (a), 98
pi (m), 16, 29, 31, 35,47, 52, 53, 55, 58-60,
62,72,75,76-78, 80-92, 101, 102,
104-106, 109, 143, 147, 182, 272, 281, 286,
292,293, 295, 296, 299, 300, 301, 308,
310, 330
Thue, 60, 296
continuity, 166, 346, 347
continuum, 48
continuum hypothesis, 237
continuum puzzle, 151, 338
Conway, John, 57, 77, 93, 94, 185, 229
counting, 13, 16, 19, 235, 270, 273
counting and animals, 273
crescent puzzle, 145, 146, 332, 333

Dase, Johann, 31

decimation, 375

derivatives, 324

Descartes, René, 24, 132

dice, 222, 368

Diderot, Denis, 30

Diopantus, 274

doomsday equation, 127
Dudeney, Henry, 176, 177, 178, 186, 352
Diirer, Albrecht, 179

dynamical systems, 348

Dyson, Freeman, 40, 41, 114, 248

Earls, Jason, 107

education, 43

Edwards, Anthony, 140

Ehrenfest, Paul, 5

Einstein, Albert, 24, 26, 27, 40, 42, 287

Elkies, Noam, 120

ellipses game, 174, 351

entropy, 106

epitaphs, 39

Erdos, Paul, 18, 26, 33, 51, 65, 69, 72, 246, 272,
306

Eschergram, 351

Euclid, 187

Index

Euler, Leonhard, 18, 30, 33, 52, 77, 80, 83, 85, 96,
98, 103, 105, 120, 137, 185, 281, 290, 375

even number, 47, 77

exponential growth, 126, 324

factors, 100, 229
Fermat, Pierre de, 32, 187, 270
Fermat numbers, 59
Fermat spiral, 169
Fermat’s Last Theorem, 120
Feynman, Richard, 87
Fibonacci, 49, 50, 66, 71, 73, 95, 98, 107, 212,
303, 307
fifteen puzzle, 147, 333
fine structure constant (), 86, 87
Ford froth, 163
Fourier, Jean, 279
fractals, 85, 87, 90, 155, 163, 175, 188, 190, 191,
194, 267, 341, 347
caves, 175
drums, 194
Fractal Murders, The (novel), 42
geese, 190
swords, 194
Funnel of Zeus, 380

Gabriel’s horn, 380

Galois, Evariste, 382

gambling, 211

game shows, 37, 287

Gamm, Riidiger, 21

Ganson, Mark, 89, 107, 365
Gardner, John, 275

Gardner, Martin, 94, 162, 183, 219, 267, 290, 291
Gauss, Carl Friedrich, 17, 237, 300
gears, 164, 345

Gell-Mann, Murray, 8

geometry, 135-209

Germain, Sophie, 27

Go, 244

Gobel’s sequence, 241

Godel, Kurt, 22, 41, 248, 274, 275, 285
Godel’s theorem, 275
Golay-Rudin-Shapiro Sequence, 79
Goldbach conjecture, 59

Golygon, 144, 330, 331

googol, 69

googolplex, 236

Gosper, William, 85

graph theory, 137

grasshopper sequences, 68, 305
greatest common divisor, 335
Greek notation, 31

Grim, Patrick, 155, 341

group theory, 282



Griinbaum, Branko, 139
Guberlet, Constantin, 49
Guy, Richard, 94, 229

Hales, Thomas, 4

Hamburger, Peter, 139

Hankel, Hermann, 33

Harborth configuration, 192

Hardy, G. H., 2, 23, 142, 143, 241, 247,267, 273,
291, 306

harmonic series, 103, 119, 130, 132, 326, 327

Heisenberg Uncertainty Principle, 82

Heisenberg, Werner, 4

helical curves, 188

Heron’s problem, 173, 350

heterosquares, 150, 338

hexagonal cutting, 165

hex-congruent primes, 100

Hilbert, David, 33, 101

hoax, 90, 310

Hoéné-Wronski, Josef, 32

Honaker, G. L., 99, 108, 109

Hypatia, 275

hypercubes, 192, 194

hyperpower towers, 123

hyperpyramids, 195

hyperspheres, 193, 375

Ikeda attractor, 348

infinite product, 103

infinite series, 102

infinity, 26, 233, 237, 239, 240, 241, 244, 379,
381

infinity keyboard, 381

infinity symbol, 25

James, William, 291
Jeans, James, 17
Jefferson, Thomas, 204
Jerusalem crystal puzzle, 205
Jesus, 61, 298

jeweler’s puzzle, 116
Jews, 35, 286

Jacobs, Bobby, 34
Johnson functions, 198
Johnson’s theorem, 317
Jordan curves, 160, 344

Kaczynski, Ted, 277

Kalman, Rudolf, 106

Kama Sutra puzzle, 125, 323

Kant, Immanuel, 14

knight placement, 197, 198, 356
knights tours, 185, 186, 195, 196, 197
Knuth, Donald, 20, 94, 236, 377
Koch curve, 166, 347

Konigsberg bridges, 137
Kronecker, Leopold, 51

L’Hopital, Gillaume de, 35

Lagrange, Joseph, 35, 98

Lanchester, E., 283

large law, 235

Latin squares, 336

lattice numbers, 196, 355

Lego sequence, 65, 303

Leibniz, Gottfried, 22, 34, 36, 283, 293

license plates, 16, 36, 271

limit, 167, 348

Liouville, Joseph, 58

lituus, 187

Lobachevsky, Nikolai, 36, 144

Lorenz attractor, 189

lost in hyperspace, 150, 337

Lotka-Volterra equations, 283

love formulas, 129

Lovelace, Ada, 280

lowest common multiple, 318

loxodrome, 170

Loyd, Sam, 7, 113, 114, 115, 145, 146, 147, 311,
312,313,333

lute of Pythagoras, 204, 331

lyrics, song, 286

MacArthur awards, 41, 48
magic circles, 165, 345
magic spheres, 166, 346
magic squares, 56, 57, 150, 153, 154, 179-184,
195, 294, 337, 340
Mahavira problem, 127, 324
Mandelbrot set, 85, 87, 90, 188, 191, 267, 268
map coloring, 207
map projections, 361
mathematicians
blind, 42, 290
epitaphs, 39, 287
first, 37
homosexual, 26, 273
madness and creativity, 14, 23, 26, 39, 276, 279
mirror phobic, 273
murdered, 275
murderers, 25, 270, 277
Number Pope, 23
prolific, 28, 33
religious, 14,15, 17, 18, 20-24, 37, 38, 281
savants, 21, 31, 34
starving, 274
women, 22, 26, 27, 28,275,279, 280
mathematics
beauty, 13, 255
computers, 4

Index 389



mathematics (continued) numbers

dreams, 15 153, 68-69, 305
education, 43, 279, 291 216,286
game shows, 37 666, 74,75, 90,91, 92, 109
God and religion, 3, 14, 15, 17, 18, 23-25, 27, abundant, 296
28, 30, 31, 33, 34, 50, 74, 80, 83, 143, 235, algebraic, 48, 54
238,270, 276, 277, 285, 288 almost integers, 85, 87, 90, 310
Jews, 35, 73, 286 amenable, 88
mind, 4 amicable, 93
movies, 22, 26, 35, 36, 93, 276, 286, 287 apocalypic Fibonacci, 73
nature and cosmos, 8, 13, 30, 42, 50, 52, 84, Armstrong, 305
162, 183, 198, 223, 247-249, 284, 289, asankhyeya, 243
356 augmented primes, 61, 297
novels, 42 automorphic, 280, 303
plays, 40 Baxter-Hickerson prime, 109
predictive power, 8 billion, 47, 293
proofs, 4 biquaternions, 48, 57
reality, 13, 30, 40, 41, 43, 220, 226, 229, 249, cardinal, 47, 49, 276
267,284, 289, 291 catalan, 71
real world, 8 complex, 48, 53, 54, 95
simultaneity, 36 composite, 51, 96
Matrix, The, 2, 36, 287 congruent primes, 99, 100
maze, 161, 214, 215, 344, 361 continued fractions, 75, 330
Mersenne, Marin, 18 coprime, 75, 91
Mersenne numbers, 19 cube, 91-93, 119, 310, 311, 318
mirror magic squares, 182 cyclic, 89
mirror phobia, 19, 273 decillion, 236
Mittag-Leffler, Gosta, 288 diagram, 48, 54
Mobius strip, 199 emirp, 73
Modulor, The, 2 Erdos-Moser, 246
molecule puzzle, 202, 357 even, 47, 293
Mondrian puzzle, 142 exclusionary squares, 60, 297
monkeys typing Hamlet, 211, 359 factorial, 92, 104, 247
moon puzzle, 145, 146, 332, 333 factorions, 68, 305
Morin, Bernard, 290 father prime, 89
Morse code, 301 Fibonacci, 49, 50, 66, 71, 73, 95, 98, 107, 212,
Morse-Thue sequence, 302 303, 312
Moskowitz, Paul, 371 Fibonacci prime, 98
multiplication principle, 213 fractions, 48, 115, 313, 330
murder, 270 fragile fractions, 115, 313
Gobel’s, 241
Newton, Isaac, 14, 17, 29, 30, 34, 35, 36, 281, googol, 69
283,287 googolplex, 236
Nobel Prize, 40, 286 Graham’s, 377
Nobl, George, 119, 317 Hamiltonian integers, 48, 55
Noether, Emmy, 27 hex-congruent primes, 100
nontransitive dice, 222, 368 hypercomplex, 48, 54, 55
notation hyperfactorial, 92
good notation, 169 hyperimaginary, 201
Greek, 31 hyperpalindion, 107
bases, 50 hyperpower towers, 123
Knuth, 236, 377 hyperreal, 48, 95
Pochhammer, 106 integers, 47, 48, 49, 51, 58
See also symbols irrational, 48, 54, 70, 72, 307, 309, 343
Number Pope, 23 isoprimes, 60, 97, 297
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kinky, 242

large, 234

legion’s, 109

leviathan, 243

Mersenne, 19

narcissistic, 305

natural, 48, 54

nimbers, 48, 57

novemdecillion, 236

obstinate, 62, 300

octonions, 48, 55, 57

ordinal, 276

p-adic, 95

palindions, 107

palindromes, 70, 71, 92, 107, 307

palindromic primes, 97, 108, 109

palinpoints, 66, 304

perfect, 73, 74, 240

prime, 19, 49, 50, 51, 60, 61, 74, 75, 77, 78,
79, 80, 83, 86, 88, 89, 92, 93, 96, 97, 98, 99,
100, 103, 104, 108, 109, 110, 183, 184, 297,
303, 304, 311

primorial prime, 92

pyramidal, 67

quaternions, 48, 54, 55

quattuordecillion, 236

radicals, 48, 96, 103, 106, 143, 282

rational, 19, 47, 53, 104, 120, 129, 237, 284,
318, 343,378

real, 47, 48, 379

relatively prime, 75, 91

repunit primes, 297

Roman, 40

round, 99

scalar, 54

sedenions, 48, 55, 56

sextillion, 236

skewes, 241

Sophie Germain prime, 98

square, 68, 70, 92, 98, 297, 307, 310

star-congruent primes, 99

superfactorial, 247

surreal, 48, 93, 94

taxicab, 58, 295

transcendental, 48, 53-55, 58, 295, 296

transfinite, 47, 276

transionic, 248

triangular, 78, 91, 92, 304

twin primes, 93

ultrahex, 235, 376

undulating, 50, 62, 80, 300, 305

undulating primes, 80

untouchable, 65, 303

vampire, 303

vibonacci, 107

vigintillion, 236
Wilson prime, 97
zebra, 102
zero-free, 109
number theory, 49

osculatory packing, 350

Pagels, Heinz, 113
Pappus’s Arbelos, 170
parabolic spiral, 169
paradoxes, 58, 240, 248, 295
parallel universes, 31, 284
paraskevidekatriaphobia, 309
Pascal, Blaise, 14, 15, 36, 71, 270
Pascal’s triangle, 71
Pe, Joseph, 66, 86, 271, 326
pendulums, 190
Penrose, Roger, 267
pentagonal numbers, 302
pentagram, 198
permutations, 213, 215
Perrin sequence, 306
persistence, 304
pi (1)
pi, living in digits, 62, 299
pi-magic squares, 182
pi-palindromic prime, 109
See also constants, pi
Pincus, Steve, 106
Pisa puzzle, 113, 311
Platonic patent, 200
Platonic solids, 154, 341
plays, 40
Pochhammer notation, 106, 107
polyhedreal universe, 356
Pontryagin, Lev, 290
Pope Sylvester 11, 23
Poussin proof, 78
prime numbers. See numbers, prime
prime magic square, 183, 184
probability, 209-232
proofs, 4
Pythagoras, 24, 37-39, 277
Pythagoras, lute, 204, 331
Pythagorean triangle, 187, 303

quadratix of Hippias, 192

radicals, 48, 96, 103, 106, 143, 282
Ramanujan, Srinivasa
formulas, 76, 82, 85, 100-106, 295, 310
life and philosophy, 2-3, 15, 16, 42, 99-101,
108
plays, 40
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random chords, 366 =+, 20

random selection, 293-294 >and <, 22
reality, 13, 30, 40, 41, 43, 220, 226, 229, 249, >,22

267,284, 289, 291 ! (factorial), 40
Ribenboim sequence, 68 o0, 25,278
Rice, Marjorie, 182 \/_, 25
Riemann hypothesis, 130 e, 281
Riemann zeta function, 103, 375 w, 47,276
Riemann, Georg, 21, 130 T, 265, 292
Rivera, Carlos, 74, 84, 109 calculus, 35
Roman numerals, 40, 289 numbers, 32, 34
rope puzzle, 153 power notation, 24
Rubik’s cube, 216, 246 variables, 132
Rupert puzzle, 178, 353 synchronicity. See also coincidence

Russell, Bertrand, 18, 141, 169, 248
talisman square, 154, 340

Safford, Truman, 34 tea puzzle, 115, 313
St. Denis, Paul, 155, 341 teacher puzzle, 114, 312
Sallows, Lee, 180 Tegmark, Mark, 247, 284
sangaku geometry, 201 Thébault construction, 173
Saunderson, Nicholas, 290 tic-tac-toe, 25, 141-143, 145, 155, 211, 223, 278,
savants, 21, 31, 34 341, 368
Scherk’s surface, 174 Tinkertoy computer, 24
Schmidhuber circles, 206 toilet paper, 144, 162
Schoenberg curves, 173, 175 Tolstoy, Leo, 92
Schrddinger’s wave equation, 40 tori, 145, 146, 332
series Torricelli’s trumpet, 380
indefinitely divergent, 131 transfinite numbers, 47
geometric, 312 triangle of Gods, 61, 298
slow-growing, 120 Tritar, 201
See also harmonic series
set theory, 51 Unabomber, 261
seven, 74 Urantia, 34
Shandy paradox, 248
Sierpinski, Waclaw, 57 Vampire numbers, 303
sign language, 62, 300 Venn diagrams, 138-140, 328
simultaneity, 36. See also coincidence Viswanath, Divakar, 107
Soler, Cyril, 90 Vos Savant, Marilyn, 289
space-filling curves, 175
spirals, 81, 169, 171, 187, 188 Wafa, Abu’l, 130
star, 198 Wallis, John, 278
star-congruent primes, 99 war, 185
Stirling’s formula, 104 Wigner, Eugene, 42
stomachion, 199 Wilson’s theorem, 96
Streisand, Barbra, 93 Wither’s attractor, 173
string theory, 70
students, 134 Yates, Samuel, 100
stylometry, 229, 375 Yuki Pomo, 50
Sumerians, 50, 270
symbols (history of) zenogram, 177
+, 13,29 zero, 47
- 13 zeta function, 103, 375
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