>

Absolute value, 36, 100
Abstraction, Principle of, 14
Addition:
of cardinal numbers, 150
of ordinal numbers, 209

Adjacent fundamental products, 261

Aleph-naught, 147
Alephs, 221
Algebra:
of propositions, 234
of sets, 7
Algorithms, 126
complexity of, 127
Alphabetical order, 169
And, 230
Andfor, 231
Antisymmetric relation, 70
Argument, 12, 236
Arithmetic, modular, 101
Associated set functions, 124
Atoms, 180
Axiom of Choice, 220
Axiomatic set theory, 13

Basic rectangle, 264, 265
Belonging, 2
Biconditional statement, 235
Big O notation, 128
Bijective function, 99
Binary relation, 65
Bits, 252
Boolean:
algebra, 252
as lattices, 254
expression, 121, 256
minimal, 259
Bounded:
lattice, 179
sets, 39
Burali-Forti paradox, 221

C. complex numbers, 2
Canonical map, 123
Cantor's:
paradox, 222
Theorem, 148
Cardinal numbers, 141, 146
arithmetic, 150

Ceiling function, 111
Cells, 73
Chain, 168
Characteristic function, 123
Choice:

Axiom of, 220

function, 125, 219
Classes of sets, 11
Closure of a relation, 71
Collection of sets, 11
Common logarithms, 102
Commutative diagram, 121
Comparable elements, 167

Comparison of well-ordered sets, 207

Complement, 6, 7, 252
in a lattice, 180
Complemented lattice, 181

Index

Comploic sum-of-products, 258
Completeness:

axiom of R. 174

property, -39
Complexity of algorithms, 127
Composition:

of functions, 96

of relations, 68
Compound proposition, 229
Concatenation order, 169
Conclusion of an argument, 236
Conditional statement, 235
Congruence modulo m, 74
Conjunction, 230
Consensus, 259

method, 260
Continuum, 145

hypothesis. 149, 221
Contradiction, 233
Coprime, 44
Countable set. 143
Counierexample, 242
Cross partition, 82

D,,. divisors of m, 178
Decimal expansion, 35
DeMorgan's laws, 7, 119, 235, 241, 254
Dense, 38
Denumerable, 143
Detachment, Law of, 236
Diagram:

of lunctions, 121

Hasse, 170
Difference of sets, 7
Directed graph of a relation, 68
Disjoint:

sets, 4

union, 9
Disjunction, 230

exclusive, 231
Disjunctive normal form, 258
Distance, 36
Distributive lattice, 179
Divides. 41
Divisibility, 41
Division algorithm, 40
Domain:

of a function, 94

of a relation, 65
Dual order, 167
Duality, 8

in a Boolean algebra, 253

in a lattice, 177

Element, |
Emply set, 3, 15
Enumeration, consistent, 172
Equality:

of functions, 94

of ordered pairs, 64

of sets, 2
Equality relation, 66
Equipotent sets, 142
Equivalence:

class, 74

relation, 73

canonical map, 123

Euclidean algorithm, 43, 127
Existential quantifier, 240

281

Exponential function. 101
Exponents and cardinals, 151
Extension:

function, 122

Principle of, 14

Factorial function, 103
Fallacy, 236
Fibonacei sequence, 104
Finite:
cardinal numbers, 146
ordinal numbers, 209
scts, B, 143
First element, 171
Floor function, 111
Free semigroup order, 170
Function, 94
algorithm, 126
characteristic, 123
choice, 125
diagram of, 121
fundamental factorization, 124
invertible, 99
one-to-onc, 98
onto, 98
propositional, 238
Fundamental product, 120, 256
Fundamental Theorem of Arithmetic, 45

Graph of a function, 95
Greatest common divisor, ged(a, b), 42,
127, 174
calculating. 127
Greatest lower bound, 173

Hasse diagram. 170
Horner's method, 126

1. closed unit interval, 142
Idempotent law, 177
Identity:

lunction, 95

relation, 66
Image of a function, 94
Immediate predecessor., 170
Implication, logical. 238
Inclusion map, 123
Inclusion-exclusion, 9
Indexed sets, 117
Induction, 13

transfinite, 205
Incquality of ordinal numbers, 209
Infimum (inf), 173
Infinite:

cardinal numbers, 146

intervals, 38

sets, 143
Initial segment, 206
Injective function, 99
Integer value function, 100
Integers, 2, 35
Intersection, 5

generalized, 117, 118
Intervals, 37

infinite, 38
Inverse:

image, 94, 124

relation, 66
Invertible function, 99
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s B
Irredundant, 180 *
Isomorphic:
Boolean algebras, 253
lattices, 178
ordered sets, 175

Join, 176
Join-irreflucible, 180

Karnaugh map, 261
Kleene closure, 169

Last element, 171
Lattice, 177
of finite length, 180
order, 177

Least common multiple (lcm), 44, 174

Least upper bound, 39, 173
Lexicographical order, 168
Limit element, 206
Linear combination, 41
Linearly ordered sets, 168
List, 119
Literal, 256
Logarithmic function, 102
Logic, 229
Logical:
equivalence, 234
implication, 238
Lower bound, 173, 179

Map, 94

Mapping, similarity, 175
Mathematical induction, 13
Matrix of a relation, 67
Maximal element, 171

Boolean expressions, 259
“cover, 264
element, 171
sum-of-products, 259, 261
Minterm, 258
Modular arithmetic, 101
Multiplication:
of cardinal numbers, 150
of ordinal numbers, 211

N, nonnegative integers, 2

n(A), number of elements in A, 8

Natural logarithms, 102
Negation, 231

of qualified statements, 241
Noncomparable elements, 167
Nonﬂondcnumble set, 143

negalive integers, 2, 35

Not, 231
Mull set, 3
Number of clements, 142

One-lo-one:

function, 98
Onto function, 98
'()l't'lel'lr 38
ree semigroup, 170
in a lattice, 177
lexicographical, 168

99, 141

ie

INDEX

Order (Conrd.):
product, 168
short-lex, 169
types, 176

Order-isomorphic, 175

Ordered:
pair, 64
sets, 166

Ordering of cardinal numbers, 147

Ordinal numbers, 204, 208, 212
addition, 209
multiplication, 211

P, positive integers, 2
P(A), power set of A4, 11
Paradoxes in set theory, 221
Partial order, 75
Partially ordered sets, 166
Partition, 73

of an lnteger 17
Planc R?, 64
Foimmtal

cvaluation, 126

function, 96
Poset, 75, 166
Positive:

integers, 2, 35

real numbers, R*, 35
Power of the continuum, 145
Power set, #(5), 11
Precedes, 166
Preimage, 94, 124
Premises of an argument, 236
Prime:

implicant, 259

number, 41
anillw proposition, 229

Pmper subset, 4
Proposition, 229, 232
Propositional:
caleulus, 229
fr. =tions, 238

Q, rational numbers, 2
Quantifiers, 239
Quasi-order, 167

Quolient sct, 74

R, real numbers, 2
R*, positive real numbers, 35
Ran

ge:
of a function, 94
of a relation, 65
Rate of growth, 128
Rational numbers, 2, 35
Real line, 35
Real numbers, 34, 145

Recursively defined funFliona, 103

Reflexive relation, 70
closure, 72
Relation, 65, 70
equivalence; 73
n-ary, 76
on R, 67
Relatively pnme, 44
Remainder lunction, 101

Represcntative system of, 73
Restrictiont function, 122
Russell's paradox, 222

Schroeder-Bernstein Theorem, 149

Sequences, 119
Set function, 124
Sets, | |
Short-lex order, 169
Similar ordered sets, 175
Similarity mappmg. 175
Strings, 120 .
Subset, 3 .
Substitution,-Principle of, 234
Succecds, 166
Sum-of-products form, 256
complete, 258
minimal, 259
Summation symbol, 120
Supremum (sup), 39, 172
Surjective lunction, 99
Syllogism, Law of, 237

 Symmetric:

difference, 7
relation, 70
closure, 72
Synthetic division, 126

Tabular form, |
Target set, 94
Tautology, 233
Torus, 265
Transfinite:
cardinal numbers, 146
induction, 205
ordinal numbers, 209
Transitive relation, 70
closure, 72
Trichotomy, Law of, 36, 149
Truth:
set, 238
table, 232
value, 232
Type, order, 176

U, universal set, 3
Union, 5

generalized, 117, 118
Unit element, 252
Universal:

quantifier, 239

relation, 66

set, 3
Upper bound, 39, 172, 179

Valid argument, 236
Venn diagrams, 4, \2

Well-formed expressions, 256
Well-ordered set, 40, 204
Well-ordering Theorem, 220
Word, 120, 169

Z, integers, 2

Zy, integers modulo e, 75
Zermelo’s postulate, 220
Zero clement,

Zorn's lemma, 220



