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Symbols
[X ]κ, [X ]<κ—family of subsets, 1
�—back and forth, 84
pϕq, 112
µ—operator, 19, 27
Ω—set of functions, 19
Ω∗—partial functions, 27
℘(X )—powerset, 1
Σ∗—set of words over Σ, 13
Σn , Πn , ∆n—arithmetical

hierarchy, 120
α(o)—code of an object, 29, 50, 63
β—Gödel’s β function, 23
≡—elementary equivalence, 77
∃n—formula, 78
∀n—formula, 78
κ-almost disjoint, 2
κ-categorical, 80
κ-compact, 100
κ-saturated, 100
Í—semantical consequence, 42,

55
ω-complete, 76
ω-consistent, 76
ω-model, 76
ω-rule, 76
ωC K

1 —Church–Kleene ordinal, 37
ϕi (x)—i -index function, 32
≺—elementary substructure, 78
`R —resolution method, 45
`—derivation, 47

A
Ackermann function, 21, 25, 36
Ackermann model, 228

admissible substitution, 55
almost disjoint, 1
almost surely true/false, 126
alphabet, 13
append function, 24
arithmetical hierarchy, 120
arithmetical set, 120
arithmetization, 29
asymptotic probability, 126
atomic diagram, 81
atomic formula, 53
automorphism, 57
axiomatizable, 102
axioms, 46

B
back-and-forth system, 84
Beth theorem, 72
Boolean function, 40
bounded minimization, 20
bounded product, 20
bounded quantifiers, 20, 108
bounded sum, 20

C
Carroll, Lewis, 46
categorical theory, 80
chain, 63
chain (in ordered set), 1
Church theorem, 111
Church–Kleene ordinal, 37
clause, 45, 69
closed formula, 54
code, 23, 29, 50
collection principle, 82
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Comp—composition operator, 19,
27

compact, 100
compactness theorem, 41, 42, 70,

96
complete, 47
complete (theory), 80
completeness of resolution, 45
completeness theorem, 48, 49, 67,

68
ConΓ—consistency formula, 113
concatenation, 13
congruence, 41
conjunctive normal form, 44, 180
connected automaton, 16
conservative extension, 85
consistent, 48, 56, 66
context-free language, 16
contradictory, 39
course-of-values recursion, 25
Craig’s interpolation theorem, 72
Craig, William, 109

D
decidable, 34, 109
Dedekind (cut, complete), 104
deduction lemma, 45, 48, 55, 65
definable subset, 73
definitional expansion, 245
dense, 4
dense (ordering), 62
derivable, 45
derivation, 47
deterministic finite automata, 14
DFA, 14
diagonal halting problem, 35
diagram, 81
discrete (ordering), 62
disjunctive normal form, 180
dominating function, 34

E
EF(A,B, N )—Ehrenfeucht–

Fraïssé game,
83

Ehrenfeucht–Fraïssé game, 83

Elem—sequence coding, 23, 24
elementary class, 102
elementary embedding, 81
elementary equivalence, 77
elementary substructure, 78
embedding, 81
end extension, 82
enumerable, 26
equality axioms, 66
Erős–deBruijn theorem, 43
evaluation, 39, 54
existential formula, 78
explicit definition, 72

F
R. Fagin, 127
field (structure), 59
filter, 4, 5
finite automata, 14, 15
finite intersection property, 2
finitely axiomatizable, 103
FIP, 2
first-order definable subsets, 73
Fix—set of fixed points, 35
fixed point set, 35
fixed point theorem, 35, 113
formal language, 13
formula (first order), 53
Fraïssé’s theorem, 84
free algebra, 41
free variables, 54
functionally complete, 180
fundamental theorem of

ultraproducts, 94

G
Gödel’s β function, 23
Gödel’s completeness theorem,

67, 68
Gödel’s first incompleteness

theorem, 112
Gödel’s fixed point theorem, 113
Gödel’s second incompleteness

theorem, 119
generalization, 65
generated substructure, 56
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Gentzen-style derivation, 46
Gomoku, 10
graph (first-order), 57
graph of a function, 26
group (structure), 58

H
halting problem, 35
Henkin theory, 66
Herbrand structure, 69
Hilbert-type derivation, 47, 65

I
implicit definition, 72
incompleteness theorem, 112,

119
inconsistent, 56
independent (formulas), 102
independent (set system), 2
index, 21, 32
index property, 36
indiscernible, 90
induction axiom, 115
inference rules, 46
initial segment, 82
interpolation theorem, 42
interpretation, 54
isolated type, 75
isomorphic (structures), 57

J
justified computation, 30

K
k-valued logical function, 41
Karp’s theorem, 84
Keisler–Shelah theorem, 96
Kleene T , 121
Kleene star, 13
Kleene’s normal form theorem, 31
Kleene’s theorem, 15, 32

L
Löb’s theorem, 120
Löwenheim–Skolem theorem, 79
language, 13

Len—sequence coding, 23, 24
Limit point of ultrafilter, 6
Lindenbaum algebra, 43
literal, 45, 69
locally finite (graph), 88
Łoś lemma, 94
Łoś–Vaught theorem, 80

M
maximal set system, 2
model (of a theory), 54
model complete theory, 86
modus ponens, 47, 65

N
N—natural numbers, 1
natural deduction, 46
NFA, 15
non-deterministic finite

automata, 15
normal filter, 4
normal form, 31

O
omitting types theorem, 75
operators on function set, 19
ordered (structure), 58
ordered field, 99
overspill principle, 117

P
partial function, 27
partial isomorphism, 82
partial recursive, 27, 31
partially ordered (structure), 58
Peano arithmetic, 115
positional strategy, 9
powerset, 1
PrΓ—provability predicate, 113
prenex normal form, 68
Presburger arithmetic, 88
primal algebra, 180
primitive recursive, 19, 30
primitive recursive relation, 20
principal filter, 5
product of graphs, 11
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propositional formulas, 39
PrRec—primitive recursion, 19
pumping lemma, 14, 17

Q
Q—rational numbers, 1
quantifier elimination, 85
quotient automaton, 16

R
R—real numbers, 1
Ramsey theorem, 8, 162
Rasiowa–Sikorski Theorem, 4
real closed field, 205
Rec—recursive operator, 25
recursive, 22, 25, 109
recursive ordinal, 37
recursively enumerable, 26, 109
refutable, 39, 44, 45
regular expression, 13, 29
regular language, 13, 29
regular ultrafilter, 8
representation theorem for

recursive functions, 111
resolution method, 44, 45, 68
resolvent, 45
Rice’s theorem, 36
Robinson arithmetic, 107
Robinson’s consistency theorem,

72
J. B. Rosser, 114

S
Sm

n —s-m-n theorem, 32
s-consistent, 66
satisfiable, 39, 45
saturated, 100
semantical consequence, 42, 55
semantical interpretation, 73
sequence, 63
sequence coding, 23
sequent, 46
Sheffer stroke, 182
similarity type, 53
Skolem function, 68, 79
sorosites, vi, 46

sound, 47
stabilizer, 5
Stone’s representation theorem, 6
strategy, 9
strong induction, 116
structure (first order), 54
substitution, 69
substitution lemma, 55
substructure, 56
Svenonius, L, 72
syntactic deduction lemma, 48
syntactically consistent, 66

T
Tarski’s theorem, 122
Tarski–Vaught test, 78
tautology, 39, 63
term (first order), 53
theory (of a structure), 56
torsion group, 98
total function, 27
tournament, 44
trace, 6
type, 75, 100

U
U -index, 21, 32
U (i ,~x)—universal recursive

function, 32
ultrafilter, 5, 6
ultrafilter on groups, 7
ultralimit, 7
ultraproduct, 94
undecidable, 34, 109
undefinability of truth, 122
uniform ultrafilter, 8
universal closure, 54
universal formula, 78
universal function, 21, 32
universal graphs, 124
universal language, 18
universal tournament, 125
unnested formula, 82

V
voting scheme, 11
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W
weight (ordering), 62
well founded, 70
well-ordering, 62
word, 13

Z

Z—integers, 1

zero-one law, 126

zorn’s lemma, 1
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