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abuse of, 37
V2,109, 163

arcsin, 223
assumption, 43, 64
axiom, 99

biconditional, 76
bijection, 222

bijective, 222

binary operation, 101, 107
Binomial Theorem, 147

cardinality, 6, 42
cases, 156
casting out nines, 216
circular argument, 142
classification theorem, 112
codomain, 10
common symbols, 38
commutative, 107
complement of sets, 9
complex numbers, 5
conclusion, 43, 64
conditional statement, 54
conjecture, 101
definition, 99
Goldbach, 54
conjunction, 58
connecting phrases, 39
connectives, 58
contradiction, 61
contrapositive, 72, 180
converse, 75

convex, 107

coprime, 203

corollary, 99, 100

Cosine Rule, 22, 65, 132, 249
countable, 224

countably infinite, 224

countably many elements, 224

counterexample, 90, 92
covering your tracks, 172

dead-end integer, 246
decimal approximations, 36
definition

inductive, 177

of axiom, 99

of conjecture, 99

of corollary, 99

of definition, 99

of lemma, 99

of proof, 99

of proposition, 99

of theorem, 99
degrees of freedom, 255
difference of sets, 9
Diophantine equations, 204
direct method of proof, 139
discriminant, 36
disjunction, 58
divides, 187
divisibility, 187
divisible, 167, 187
Division Lemma, 196, 244
divisor, 187
domain, 10
double negative, 57
draw a picture, 44

elements of a set, 3
empty set, 6
equality of sets, 6
equals
displaying, 30
means equals, 30
equation, 36
equidistant, 134
equivalence class, 233
equivalence relation, 231
equivalent modulo 7, 208
equivalent statements, 57, 60
error, non-fatal, 120
Euclid’s Lemma, 203
Euclidean Algorithm, 196, 200
even integer, 103
examples, 90
counterexample, 92
extreme, 106
non-examples, 107
of objects, 92
trivial, 106
worked examples are bad for you,
91
excluded middle, 54, 161
exclusive or, 59
exhaustion, 156
existential quantifier, 81
expression, 36
extreme examples, 106

factorial, 41, 108

factorization, 196

Fermat number, 194

Fermat’s Last Theorem, 101, 249
Fermat’s Little Theorem, 211
Fibonacci numbers, 178

finite set, 6, 103
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fixed point, 246
FLT, see Fermat’s Little Theorem,
213
for all, 80
formula, 36
Four Colour Theorem, 155
function, 10
bijection, 222
bijective, 222
codomain, 10
domain, 10
inverse, 223
one-to-one correspondence, 222
polynomial, 11
source, 10
target, 10
value, 10
Fundamental Theorem of
Arithmetic, 177

Gamma function, 108

ged, 192

generalization, 114, 248
Goldbach Conjecture, 54
greatest common divisor, 192
greatest common factor, 192
group, 101, 245

happy number, 108

highest common factor, 192
Homer Simpson, 133
hypothesis, 43, 64

identity map, 11

If ..., then, 35, 63

iff, 77

implication, 63

implication symbol, abuse of, 37

inclusive or, 59

index, 44

induction, 166, 167
inductive hypothesis, 168
inductive step, 168
initial step, 168

inductive definition, 177

inductive hypothesis, 168

inductive step, 168

infinity, 224

initial step, 168

injective function, 218
integers, 5
non-negative, 5
intersection of sets, 9
intuition, 43
inverse, 70, 180
inverse function, 223
irrational numbers, 5

law of the excluded middle, 54, 161
least common multiple, 207
lemma, 100

definition, 99
logically equivalent statements, 76

magic square, 250

map, 10

mathematical statement, 53
maximum function, 159
members of a set, 3
Milk Crate Problem, 251
minimum function, 159
mod, 208

modular arithmetic, 208
modulo, 208

modulus, 156

natural numbers, 4
necessary condition, 71
negation, 56

If...,then..., 66

quantifiers, 87
non-examples, 107
non-fatal error, 120, 158
non-negative integers, 5
number

happy, 108

prime, 103

square, 103

squarey, 103

odd integer, 103
one-to-one, 218
one-to-one correspondence, 222
onto function, 220
or
definition, 59
exclusive, 59
inclusive, 59

parity, 47, 255
perpendicular bisector, 134, 158
polynomial, 11
power set, 114
preimage, 224
primality testing, 214
prime number, 54, 103
infinite number of, 191
twin, 103
Principle of Mathematical Induction,
167, 175
Principle of Strong Mathematical
Induction, 175
problem-solving, 41
product of sets, 10
proof, 100
definition, 99
proofreading, 32
proper subset, 7
proposition, 100
definition, 99
punctuation, 24
Pythagoras, 126
Pythagoras’ Theorem, 126, 249
Pythagorean triples, 45

quantifier
existential, 81
for all, 80
negation, 87
order is important, 82
seeing through the complexity, 85
there exists, 81
universal, 80
quantifiers, 80

rational numbers, 5
reading
systematic method, 16
with pen and paper, 15
real numbers, 5
reductio ad absurdum, 161
related, 231
relation, 231
relatively prime, 203
representative, 239
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set, 3

cardinality, 6
complement, 9
difference, 9
finite, 6
intersection, 9

sufficient condition, 72
surjective function, 220
symbols, 37
common, 38, 258
implication, 37
using, 28

union of sets, 8
unique, 85

universal quantifier, 80
upper bound, 82

power, 114 synonyms, 39 value, 10
product, 10 value of a function, 36
union, 8 Venn diagram, 12, 44
Simpsons, 133 target, 10
Sine Rule, 32 tautology, 61
source, 10 term, 36

warnings, 57, 82, 223

square number, 103 theorem, 100

squarey number, 103
statement, 53

biconditional, 76
conditional, 54
contradiction, 61
contrapositive, 72, 180
converse, 75

double negative, 57
equivalent, 60
generalization, 248
inverse, 70, 180
logically equivalent, 76
negation, 56

classification, 112
definition, 99
Pythagoras’, 126

there exists, 81

Triangle Inequality, 157, 173

trivial examples, 106

truth tables, 57

twin prime, 103

two-player game, 86

uncountable, 224
uncountably infinite, 224

Wason’s example, 74

weak assumption, 110
weak conclusion, 110
well-defined, 239

Well-ordering Principle, 197, 206
without loss of generality, 144, 250
example, 119, 124, 157, 163, 198

Wizard of Oz, 133

wlog, 250

words or symbols, 37

worked examples, 90
are bad for you, 91
reversing, 91

writing, 21

tautology, 61 understanding basic rules, 23
strong assumption, 110 definitions, 252 connecting phrases, 39
strong conclusion, 110 proofs, 253 in sentences, 23
subset, 7 theorems, 252 synonyms, 39

proper, 7 topics, 253 well, 22
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