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(a,b), 12, 13 absolute value, 69
la,b], 12 antisymmetric, 150
|-, 69 arithmetic sequence, 249
No, 222 associative laws, 79
a|b, 60 associativity, 207
a="b (mod n), 67 axioms, 52
C, 4
¢, 234 base case, 92
3 36 base two, 111
3;’ 24 biconditional, 26, 62
€ 9 bijection, 203
¢7 9 bijective, 203
@’4 binary, 111
EVEN, 52 b¥nom¥al coefficient, 118
V. 35 binomial theorem, 121
=, 25 canonical factorization, 143
, 26 Cantor’s diagonalization argument, 233
N, 9 cardinal numbers, 222
Mier» 17 cardinality, 7
A, 23 continuum, 234
-, 24 countable, 222
Vv, 23 countably infinite, 222
max(a, b), 254 different, 220
min<a7b)7 254 ﬁnite, 7
N, 3 infinite, 7
ODpD, 52 same, 220
2(9), 8 uncountable, 231
) artesian product
x, 13 C ian product, 13
Q, 4 characteristic function, 216

=~

closed interval, 12
codomain, 186

Collatz conjecture, 193
common divisor, 126

CIRiININ =
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er> 17 common multiple, 139
U, 9 commutative laws, 79
Z, 3 complement, 10
L, 169 complement laws, 79
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complex numbers, 4 dummy variable, 17
composite, 140

composition (of functions), 205, 208 elements, 2
conclusion (of an implication), 25 empty set, 4

equal sets, 2
equivalence class, 157
equivalence relation, 155
Euclid’s Lemma, 141
Euclidean algorithm, 131
even integers, 52
existence proofs, 81
constructive, 81
nonconstructive, 82
existential quantification, 36
existential quantifier, 36

congruence, 168
congruence class, 169
congruent, 67, 168
congruent modulo n, 67
conjunction, 23
continuous, 271
continuum, 234
continuum hypothesis, 234
contradiction, 30
contrapositive, 62
contrapositive proof, 58
convergent sequence, 251

el factorization
converges, 251, 258 canonical, 143
converse, 62 i
) ) unique, 142
corollary, 53 Fibonacci numbers, 107
countable, 222 :
finite set, 7

countably infinite, 222 floor function, 165
counterexamples, 84 for all. 35

De Morgan’s law fractipnal part, 165
i function, 183
logic, 29 o
sets. 79 composition, 205, 208
7 continuous, 271

declarative sentence, 22 L
injective, 196

definitions, 52 : -
deleted neighborhood, 266 1mverse, .
descendants, 242 one-to-one,

diagonalization argument, 233 onto, 200

difference (of sets), 10 reSt.HCt}Oﬂ, 217
disjoint, 12 surjective, 200

disjunction, 23 well-defined, 172
disproof, 8 Zi Fundamental Theorem of Arithmetic, 142

distributive laws, 79 GCD. 127

d?vergent sequence, 251 GCD-switching Theorem, 129
diverges, 251 genealogy, 243

divides, 60 geometric sequence, 250
d%v%sion algorithm, 127 greatest common divisor, 127
d1v1sqr, 60 greatest element, 48
domain grue, 32

of a variable, 33
domain (of a relation), 176 harmonic series, 263

double negation, 79 horizontal line test, 204
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identity (function), 184
identity laws, 79
image
of an element, 189
subset, 189
image (of a relation), 176
implication, 25
conclusion, 25
premise, 25
index set, 16
induction, 92
infinite set, 7
injection, 203
injective, 196
injectivity, 197
integers, 3
even, 52
odd, 52
intersection, 9
interval
closed, 12
half-open, 12
open, 12
inverse
function, 211
of an implication, 62
relation, 188
irrational numbers, 12, 74

least common multiple, 139

least element, 48

lemma, 53

limit (of a function), 266
limit (of a sequence), 251
linear combination, 133
logical connective, 27
logical formula, 27
logically equivalent, 28
lower bound, 48

lowest terms, 4, 139

maximum, 254
minimum, 254

modus ponens, 30
multi-valued (rule), 182

multiple (of an integer), 60

multiple quantifiers, 43

natural numbers, 3

negating statements with quantifiers, 45

negation, 24, 62

negation rules, summary, 49

numbers
complex, 4
integers, 3
irrational, 12, 74
natural, 3
rational, 4
real, 4

odd integers, 52

one-to-one correspondence, 203

one-to-one function, 197
onto, 200

open interval, 12

open sentence, 33
opposite parity, 64
ordered n-tuple, 230
ordered pair, 13
ordered triple, 15

parity

opposite, 64

same, 64
partial sums, 258
partition, 161
parts (of a partition), 161
Pascal’s triangle, 119
pasting together, 215

Pasting Together Theorem, 216
piecewise defined function, 191

pigeonhole principle, 98
point of interest, 264
polynomial function, 275
power set, 8

preimage, 190

premise (of an implication), 25

prime, 140

principle of mathematical induction, 92

product (Cartesian), 13
proof by contradiction, 72
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proper subset, 6
proposition, 53

quantifiers
for all, 35
there exists, 36
there exists unique, 84

range (of a relation), 176

rational numbers, 4

real numbers, 4

reflexive, 150

relation, 148
antisymmetric, 150
reflexive, 150
symmetric, 150
transitive, 150

relatively prime, 137

representative (of an equivalence class),

157

restriction (of a function), 217

same parity, 64

Schroder—Bernstein Theorem, 241

sequence, 248
arithmetic, 249
convergent, 251
divergent, 251
geometric, 250
limit, 251
term, 248

series, 258
converges, 258
partial sums, 258
term, 258

set, 2
complement, 10
difference, 10
equality, 2
finite, 7
infinite, 7
intersection, 9
product, 13
union, 9
universal, 10

set-builder notation, 4

statement, 22
strong induction, 113
subset, 5

proper, 6
surjection, 203
surjective, 200
surjectivity, 200
symmetric, 150

tautology, 30

term (of a sequence), 248
term (of a series), 258
theorem, 53

there exists, 36

there exists unique, 84
transitive, 150
transversal, 164
triangle inequality, 70
trivially true, 53

truth table, 28

uncountable, 231

union, 9

uniqueness proofs, 83
universal quantification, 35
universal quantifier, 36
universal set, 10

upper bound, 47

vacuously true, 54

variable, 33
dummy, 17

Venn diagram, 9

vertical line test, 196, 199, 204

well-defined, 172
well-defined (rule), 182
well-ordering principle, 100

without loss of generality, 65



