Index

A

abacus, 31
abc conjecture, 251-259
adjacency matrix, 116
Ahmes, 27
Alexander 111, 48, 55
algebra, (math. structure) 148
algebraic, C8
Almagest, 69
alphabet, 77
Anaximander, 11
angle, 145
acute, 145
alternate, 145
azimuth, 158
complimentary, 145
polar, 158
right, 145
straight, 145
supplementary, 145
vertical, 145
antiderivative, 179
Apastamba, 27
apex, 146
Apollonius, 59, 67
arc, 145
rectifiable, 188
arc-length, 188
Archimedes, 48, 61-67
cattle problem, 65
palimpsest, 62
property, 49
Aristarchus, 67
Aristotle, 53-54
arithmetic
modular, 235-236
arity, 88
area, 47-48

Ars Conjectandi, C16
Artin’s conjecture, 264
associative, 29, 80
associative memory, 121
astronomy, 18,25
aymptotic, 169
Augustine, 11

axiom, 49, 76

axiom schemata, 78

B

Babbage, C16

Bakshali manuscript, 30-31
ball, 165

base, 151

basin of attraction, 196
Baudhayana, 27
Bernoulli, C16

binomial coefficients, 103
Bolzano, 164

Book of Changes, 34
Boolean algebra, 79-
bound, 170

boundary, 165

bounded variation, 192
Bourbaki, 98

box, 146

Brahmi numerals, 30
Bring radical, 199
Buddhism, 28

C

calendar
Egyptian, 25
Hebrew, 34
Julian day numbering, 37
Mayan, 37



calculus, 71, 164
differential, 173-178
integral, 173, 179Cantor, 83

Cantor, 101

Cantor function, 191

cardinality, 83, 100

catenary, 223

Cauchy, 164

Cauchy sequence, 95

Cauchy-Schwarz inequality, 192

Cavalieri, 173

Cavalieri’s principle, 61

centroid, 147

chain curve, 223

chained arrow notation, 91

characteristic equation, 109

characteristic function, 186

chord, 145chromatic number, 133

circle, 146

circle area, 63

circumcenter, 147

closure, 165

coloring, 134

combinatorics, 102-

commensurable ratios, 45, 58

commutative, 29, 80

complex numbers, 138-139
exponential form, 139
polar form, 138

cone, 146

congruence, 146, 235

conic section, 57, 67, 163

Conway, 91

Confucius, 34

continued fraction, 60, C1-
generalized, C1
infinite, C4
periodic, C5
simple, C1

continuity, 168
absolute, 191
uniform, 171

continuum hypothesis, 101
convergent, C2
convergence
pointwise, C26
uniform, C26
convolution, 111
binomial, C16
coordinate system, 150-151
Cartesian, 150, 158
curvilinear, 159
cylindrical, 158
elliptic, 159
homogeneous, 160
hyperspherical, 159
orthogonal, 159
planar, 159
polar, 158
skewed, 158-159
spherical, 158
trilinear, 161Copernicus, 69
coprime, 60
counting board, 33
countable, 95, 101
cube, 52,127, 146
cuboid, 146
cumulative distribution function, 190
cusp, 177
cycle, 114
cylinder, 146

D

d’Alembert, 164

Darboux integral, 185
decimal system, 18
Dedekind, 96

Dedekind cut, 96

Descartes, 173

degree sequence, 115

de Moivre’s formula, 134, 204



De Morgan’s laws, 79
denominator, 21
derivativation, 173-174
partial derivative, 178’
Descartes, 68, 150, 173
devil’s staircase, 191
diagonal argument, 101
diameter, 145
discontinuity, 168
difference equation, 107, 228
differential, 178
differential equation, 217-229
autonomous, 218
elliptic, 218
homogeneous, 218
hyperbolic, 218
linear, 218
nonhomogeneous, 218
ordinary, 217
parabolic, 218
partial, 217-219
digit, 99
dimension, 151
Diophantus, 71-72discrete
mathematics, 101-
discriminant, 135, 163
distributive, 80
dodecahedron, 52, 127
domain, 217
dot product, 148

E

edge, 114

Eleatic school, 46
ellipse, 67

ellipsoid, 164elliptic, 57
Empedocles, 41
endianness, 99

equation, 136-137
algebraic, 143
cubic, quartic, 141
quadratic, 136-137, 140
equivalence class, 94
equivalence relation, 94
Eratosthenes, 67
Erdos, 24
Euclid, 56-59
Euclidean algorithm, 60, 142-143
Euclidean division, 142
Euclidean space, 152
Euclid’s Elements, 34, 56
Eudoxus, 48, 63
Euler, 128-132, 204
Euler’s totient function, 236
Euler method, 228
extreme value theorem, 172

F
face, 125
factorial, 102-103factor theorem, 143
Faltings, 252-253
Faulhaber, C14, C16
Faulhaber’s formula, C18
Fermat, 173
Fermat prime, 202
Fermat’s Last Theorem, 72
Fermat’s Little Theorem, 235
Fibonacci, 19
Fibonacci numbers, 31, 111, 113, 228
Field, 97
algebraically closed, 144
Fields prize, 66
first-order logic, 86
atomic formulas, 87
non-atomic formulas, 87
sentence, 88
well-formed formula, 87formal
language, 77-78, 87
formal proof, 78
four color theorem, 135
fraction, 21,30
Egyptian, 21



function, 98
bijective, 98
codomain, 98
composition, 98
continuous, 168
domain, 98
elementary, 222
extension, 98
fiber, 98
hyperbolic, 205-206
image, 98
inverse, 98
injective, 98
Liouvillian, 222
preimage, 98
restriction, 98
singular, 191
surjective, 98
transcendental, 199
functions (specific)
Carmichael function, 241
error function, 222
Euler’s totient function, 236
exponential, 195
logarithmic, 193, 195
polynomial, 135
power function, 196-199
rational, 199
trigonometric, 197-
functional, 192
fundmtl. recurrence relations, C2
fundmtl. thm. of algebra, 144
fundmtl. thm. of calculus, 179,186

G

Gauss, 235

Gaussian elimination, 163

generating function, 111-113, C1-
exponential, C14

genus, 127

Geogebra, 5

geometer, 73

geometric center, 192

geometry, 47, 49, 145-
absolute, 150
affine, 150
analytic, 145, 162
Euclidean, 56-59, 150
hyperbolic, 205
non-Euclidean, 150
practical, 145
projective, 150, 160
spherical, 204
synthetic, 145
geometrical algebra, 58
geometrical construction, 47, 58
Gini coefficient, 189
Golfand, 194
golden ratio, 60, C5
grammar, 77
graph theory, 114-134
graph, 114
complete, 114, 125
complete bipartite, 125
dual, 129
planar, 114, 125-126
weighted, 117
greatest common divisor, 59, 137
greedy algorithm, 22
Grothendieck, 254

H

Hale, 2

Hamilton cycle, 116
handedness, 153
Hardy, 164

Hasse diagrams, 81
Hebb rule 122
Hermes, 202
heliocentric model, 67
Hellenism, 48
Heraclitus, 46
Hermes, 204
Hesiod, 40
hexagon, 146



Hexagrammum mysticum thm., 161
hieroglyph, 21
higher-order logic, 86
Hilbert curve, 169
Hindu-Arabic number system, 30
Hipparchus, 68, 200
Hippocrates, 48, 55
History

Chinese, 32

Egyptian, 20

Greek, 40

Indian, 26

Mayan, 36

Mesopotamian, 18
Homer, 39
homogeneous equation, 108
Hopfield network, 121
Hui, 35
Hypatia, 73
hyperbola, 67
hyperbolic, 57
hyperboloid, 164
hyperoperation, 29

|

icosahedron, 52, 127

incenter, 147

incidence matrix, 115

indicator function, 186
inference rule, 78, 87

infimum, 96, 170

infix notation, 88

inner product, 149

inner product space, 149
integrating factor, 223
integration, 173,179
Inter-Universal Teichmdiller Theory, 256-259
interior, 165

intermediate value theorem, 171
interval, 165

compact, 171
lonian school, 42
Imhotep, 19
Indus Valley Civilization, 26
infinity, 28, 46
Ishango bone, 13
isomorphism, 115

J

Jacobi, C14
Jainism, 28
join, 81-82

K

Kepler Conjecture, 2, 52
Klein bottle, 153-154
Knuth, 29, C11

Koch curve, 188

Koch snowflake, 188
Kuratowski’s theorem, 125

L
Lagadha, 27
Lagrange, 52
Lagrange interpolation, 144
Landau, 199
lattice (order), 81
lattice (symmetry), 155
Es, 155
Leech, 155
Leibnitz, 68, 173, 180-184
Levi-Civita symbol, 157
library of Alexandria, 72
limit, 46, 164
Lindemann, 194
linear
operator, 108
system, 30



Liouville, C10
Liouville’s theorem, C8
Liouville-Roth function C10
Lipschitz continuity, C25
logarithm, 195

natural, 193
logic, 54, 76-
logic gates, 79
logical operator, 76
logistic map, 107, 110
long count date, 37
long division, 3
Lotka-Volterra equation, 229
Lovelace, C16

Lowenheim-Skolem theorem, 86

M
magnitude, 49
manifold, 153

orientable, 153
Mathematica, 5
Mathematics, 11

applied, 8

Babylonian, 15-19

Chinese, 31-35

classification, 7-10

Egyptian, 18-25

etymology, 11

Greek, 38-

Hellenistic, 48,

Indian, 26-31

Mayan, 36-38

symbols, 83-84

pure, 7

Sumerian, 14-15,18
mean, 47

arithmetical, 47

geometrical, 47

harmonic, 47

Pythagorean, 47
root mean square, 47
square, 47
mean value theorem, 177
meet, 81-82
method of exhaustion, 47
metric space, 95
Midy’s theorem, 264
Minoan civilization, 38
Mochizuki, 253-259
model theory, 77
modus ponens, 78
modus tollens, 79
Mordell’s conjecture, 252
MSC, 9
multinomial coefficients, 103
multiplication, 29
Mébius, 154
Maébius strip, 153
Mycenaean civilization, 38-39

N

n-ball, 52

n-cell, 52, 128

n-gon, 146

n-sphere, 52, 155

n-polytope, 52

Napier, 195

Natural philosophy, 41

neighborhood, 165

Neoplatonism, 57, 74

neural network, 119
artificial (ANN), 119-123
feedforward, 119
SOFM, 123

Newton, 173

Newton’s method, 196

Nine Chapters..., 34

non-Euclidean geometry, 57

non-linearity, 110

non-standard analysis, 178



number (specific)

Artin’s constant, 264
Bernoulli B, 92, C16-17
Euler’s number e, 23, 194, 196
Fermat number E,, 204
Fermat prime, 204
Fibbonacci, , 31, 111, 113
golden ratio, 60, C5
googol, 28

googolplex, 28
Graham’s, 91

harmonic number H,,, C14
myriad, 28

w, 23,25,35,49, 63, 65
recurring, 231

regular, 230

repeating, 231

7,19, 63

terminating, 230

zero, 36

numerator, 21
number (type), 84

complex, 7,138
composite, 44

cyclic, 263

harmonic, 23

infinite, 28

integer, 8

irrational, 45, 48

large, 28

Liouville, C10

natural, 7

nonregular, 4

oblong, 44

prime, 44

quadratic irrational, C5-6
rational, 7,94

real, 7, 96-97

regular, 4

square, 44
transcendental, C9-10, 194
triangular, 43

O

octagon
octahedron, 127
Odysseus, 39
oracle bone, 33
order, 94-95
partial, 94
total, 94
orientation, 152
orthocenter, 147

P

Panini, 26, 54

Pappus, 73

parabola, 67

parabolic, 57
Parmenides, 46
paraboloid, 164
partition, 185

parallel postulate, 56-57
parallelepiped, 146
parallellogram, 146
parametrization, 188
parantheses, 90

partial order, 81
Pascal’s theorem, 161
Pascals triangle, 31,33
path, 114

Peano axioms and arithmetic, 86
Peano existence theorem, 221
pentagon, 146
perceptron, 120
Pericles, 49

period, 230

phase space, 229
Phoenician alphabet, 39

Picard-Lindelof theorem, 221, C25

Pingala, 31



Plato, 45, 50-53
academy, 51, 74
Platonic solid, 52, 127
Plotinus, 74
Pélya, C13
polygon, 52, 58
cyclic, 147polyhedron, 52, 127
dual, 134
polynomial, 140
characteristic, 224, 228
degree, 140
division, 142
divisor, 142
ring, 140
polytope, 133
Popul Vuh, 37
positional system, 99
Power Rule Theorem, 261
power set, 83
poset, 81
predicate logic, 86-88
Pre-Socratic philosophers, 41
probability density function, 190
prime number,
Wieferich prime, 248
Full Reptend, 263
primitive function, 179
prism, 146
projection,
central (perspective), 126, 160
orthographic, 160
projective space, 160
pseudosphere, 205
proof theory, 77
propositional logic, 76-
Proclus, 57
Ptolemaic dynasty, 55

Ptolemy, 69
theorem, 70

pyramid, 146

Pythagoras, 11, 42-45
theorem, 17, 33-34, 44
triples, 17

Q

quadrature, 47
quadric surface, 164
quadrilateral, 146
cyclic, 145
quantifier, 86
existential, 86, 88
universal, 86, 88
quotient, 24, 60
quotient set, 94

R
radical, 198-199
nested, 199
Bring, 199
radicand, 198
radius, 145
radix, 198
radix point, 99
recursion, 107
recurrence relation, 228
relation, 94
relatively prime, 60
remainder, 24, 60
rectangle, 146
reptend, 230
Rhind Mathematical Papyrus, 21-22
rhomboid, 146
rhombus, 146



Riemann, 185
Riemann zeta function, 92
Riemann integral, 185
Riemann-Stieltjes interal, 189
Riesz’ theorem, 192
Ring, 93
Boolean, 82
Polynomial, 135
Roberval, 173
Rolle’s theorem, 177
root, 136, 143
cube, 198
multiplicity, 144, 196
nth, 198

principal, 198
square, 198
Roth, C10

RSA cryptosystem, 237
Runge-Kutta methods, 222

S

Sanskrit, 26

scalar product, 148
Schlegel diagram, 126
Schmandt-Besserat, 13
secant, 145
second-order logic, 86
sector, 146

segment, 145
sequence, 107

seked, 25

semantics, 77

set,
Cartesian product, 85
clopen, 82
closed, 165
compact, 172
complete, 170
dense, 165
discrete, 165
open, 165
operators and relations, 83
set theory, 82
sexagesimal system, 15-19
Shulba Sutras, 27
signature, 88
Six Arts, 34
Socrates, 50
sophist, 49-50
space-filling curve, 169
sphere, 146, 165
sphere packing problem, 2, 52, 155
sphere volume, 64
spiral, 65
square, 146
squeeze theorem, 168
subgraph, 115
square root, 17, 30
squaring the circle, 47
Stevin, 19
Stirling numbers, 104
Stone’s representation theorem, 82
supremum, 97, 179
syllogism, 54
syntax, 77
system of linear equations, 163



T
tangent, 145
Tarski, 63

tautology, 78
tesseract, 52,128
tetrahedron, 52, 127
tetration, 29
Thales, 11, 41-42
Theatetus, 52
Téth, 52
tree, 114
transfer function, 119
transient, 231
transversal, 145
travelling salesman problem, 117
triangle, 146
equilateral, 146
isosceles, 146
right, 146
triangulation, 47-48
trigonometry, 68-69, 139, 199-206
spherical, 204
trigonometric laws, 70, 202-206
trapezoid, 146
truth table, 76
travelling salesman problem, 117
triangulation, 47-48
trigonometry, 68-69, 139
trigonometrical identities, 70
truth table, 76

U

V

variable
bound, 186
free, 186

vector, 148
axial (pseudo), 158
polar (true), 158vector product,
156
vector space, 149
normed, 149
vedas, 26-27
Venn diagrams, 81, 85, 86
vertex, 114
degree, 114
volume, 48
Vedanga Jyotisa, 27

w

Weierstrass, 164, 173
well-formed formula, 77, 87
Weierstrass M-test, C27
Wiles, 72

X
X (variable), 151

Y

Yajurveda, 28
year
sidereal, 68
tropical, 68

Z

Zeno, 46

zero, 30

zeroth-order logic, 76
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