Index
cardinality, 64, 68
Cartesian product, 65
chain, 73
characteristic function of a set, 67
Church/Turing thesis, 15
closed element, 84
closeness of an operation, 76
closure operator, 84
coarser family, 84
coding trick, 13
collection, 64
commutative binary operation, 81
commutative monoid, 78
comparable elements, 73
complement of a member, 83
complemented lattice, 83
complete lattice, 81
composition of functions, 67
composition of relations, 66
computable function, 15
computation, 14
computer, 15, 19, 21, 22, 40
computer symbols, 22
computing machine, 15
concatenation, 79, 80
conditionally complete lattice, 81
configurartion, 24
congruence relation, 36
connected components, 89
connected graph, 89
constant function, 67
constants of a problem-type, 12
countable set, 68
counting problem-type, 13
crashing configuration, 24
cycle, 88
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(Υ, k)-closed, 29
(Υ, k)-closure, 21
(Υ, k)-decomposition, 20
(Υ, k)-local relation, 22
(Υ, k, r)-closure, 21
(Υ, k, r)-local, 21
(Υ, k, r)-local relation, 22
Σ-preautomaton, 34
N (see natural numbers), 64, 76
Q (see rationals), 64
R (see reals), 64
Z (see integers), 64, 77
*Assumptions, 12, 14, 22, 44, 64
final configurations, 22
transition map, 23
transition relation, 26

a description of a set, 14
abacus, 3
Abelian monoid, 78
abstract automaton, 40
abstract computer, 15
abstraction, 76
accepting state, 23
acceptor, 13
accessible configurartion, 24
accessible state, 36
addition, 76
algebraic structure, 76, 78
algorithm, 12
Antikythera mechanism, 3
antisymmetric relation, 66
associative binary operation, 81
associative law, 78
astrolabe, 3
axiom, 76

De Morgan laws, 70
decider, 13
decimal number system, 3
decreasing map, 74
defined element, 66
degree, 87
descending chain condition in poset, 76
deterministic finite automaton, 22
DFA, 22
difference of sets, 70
directed graph, 87

base multigraph, 87
binary number system, 3
binary operation, 77
bipartite graph, 91
blank symbol, 24
Boolean algebra, 83
bottom-of-stack symbol, 27
bounded, 74
bounded above, 74
bounded below, 74
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disjoint sets, 69
distributive lattice, 82
domain, 66
dual isomorphic maps, 75
dual isomorphism, 75
dual order isomorphism, 75
dynamical system, 19

induced total order, 73
induction principle, 76
infimum, 73
infinite set, 68
infix, 79
initial member, 74
initial section in poset, 76
initial state of an automaton, 34
initial vertex, 87
initialization map, 22
input, 12
input symbols, 22
inputs of a problem-type, 12
instance of a problem-type, 12
integers Z, 64, 68, 77
integres, 64
interior operator, 84
intersection of sets, 69
interval, 79
inverse function, 68
inverse image of a set, 67
inverse of a relation, 66
invertible function, 68
isomorphic automata, 35
isomorphic maps, 75
isomorphism, 75

DR
AF

T

edge, 87
element, 64
empty set, 65
end of input, 39, 44
end of string, 25
enumerator, 15
equal, 65
equality relation, 71
equivalence relation, 36, 71
equivalent sets, 68
equvalence class, 71
extension, 66
family, 64
finer family, 84
finite description, 14, 44
finite set, 68
forest, 89
formal language, 15
free monoid, 79
function, 66
function problem-types, 15

join semilattice, 81

general configuration, 22
generalized dynamical system, 22
global transition relation, 22
graded relation, 71
grammar, 15
graph, 87
graph of a computer, 24
greatest lower bound, 73
greatest member, 74

halting configuration, 24
Hasse diagram, 73
head, 20, 22
homogeneous dynamical system, 19
homomorphism, 80
idempotent binary operation, 81
identity element, 78
identity function, 67
image, 66
image of a set, 67
in-degree, 87
in-neighborhood, 87
increasing map, 74
indexed family, 68
induced partial order, 72
induced preorder, 72

labeled multigraph, 87
labeling map, 87
language of an abstract automaton, 40
lattice, 78, 82
lattices, 78
least member, 74
least upper bound, 73
left concatenations, 38
left congruence, 39
left quotient, 80
left universal preautomaton, 38
linear order relation, 73
linearly ordered set, 73
list, 12
local transition relation, 21
local property, 15
local transition relation, 21, 22
locality, 19
locality parameter, 21
locally finite relation, 66
loop, 87
lower bound, 73
many-to-one reductions, 15
map or mapping, 66
marked memory, 20
maximal member, 73
maximum member, 74
meet semilattice, 81
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member, 64
membership problem-type, 13, 14
minimal abstract automaton , 40
minimal member, 73
minimum member, 74
monoid, 78
monoids, 78
monomorphism, 75
Moore family, 85
multiplication, 76

proper subset, 65
pushdown automaton, 27
query of
quotient
quotient
quotient

a Yes/No problem-type, 12
algebras, 78
preautomaton, 37
set w.r.t. an equivalence, 36

pairwise disjoint family, 69
partial function, 66
partial order, 72
partially ordered relation, 72
partially ordered set, 72
path, 88
permutation, 67
poset, 72
positive natural numbers, 64
positive part of a real number, 64
power set, 65
pre-automaton, 78
preautomaton, 34, 40
prefix, 79
prefix order, 79
preorder, 72
preordered set, 72
problem-type, 11, 12

s.m.n. theorem, 15
saturated subset, 91
self-reference, 15
semigroup, 78
semilattice, 81
sequence, 78
set, 64
set complement, 70
simple edge, 88
simple labeled graph, 87
south-pointing chariot, 3
Spontaneous transition, 27
stack symbols, 27
standard output, 24
start of string, 25
starting configurations, 22
starting state, 23, 26, 27
state space of a preautomaton, 34
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n-ary operation, 77
natural numbers, 64
natural numbers N, 64, 76
NBG, 64
negative part of a real number, 64
neighborhood, 87
NFA, 26
nondeterministic finite automaton, 26
null word, 79
nullary operation, 77
number systems, 76

T

one to one correspondence, 67
one to one function, 67
onto function, 67
operand, 77
operation, 76
order isomorphism, 75
ordered pair, 65
ordered quadruple, 65
ordered triple, 65
out-degree, 87
out-neighborhood, 87
output, 12, 40
output at time t, 24
output function, 22
output map, 40
output symbols, 22

radius of locality, 21
range, 66
rational numbers set, 68
rationals, 64
rationals Q, 64
reachable state, 36
reals, 64
reals R, 64
recursion theorem, 15
recursive function, 15
reduced preautomaton, 36
reduction, 13
refinement, 41
refinement of a family, 84
refinement relation, 84
reflexive relation, 66
regular language, 44
rejecting state, 23
relation, 66
representative, 71
request of a problem-type, 12
restricted closure, 29
restriction, 66
reverse, 79
right concatenations, 38
right congruence, 39
right output profile, 40
right quotient, 80
right universal preautomaton, 38
root, 89
rooted tree, 89
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states, 23
strict lexicographic order, 79
strict prefix inequality, 79
strictly decreasing map, 74
strictly greater, 72
strictly increasing map, 74
strictly smaller, 72
string, 78
string processor, 15
subalgebra, 36, 78
Subpartitions of a set, 71
subpartitions of a set, 71
subset, 65
subtraction, 76, 77
suffix, 79
supremum, 73
symmetric difference, 71
symmetric relation, 66
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terminal member, 74
terminal vertex, 87
theory of computation, 12
total function, 66
total order, 73
total order relation, 73
total relation, 66
totally ordered set, 73
trajectory, 19
transition map of an automaton, 34
transition relation, 22
transitive relation, 66
tree, 89
trivial subsets, 65
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unary operation, 77
uncountable set, 68
undefined, 66
undefined element, 66
undirected edge, 87
union of sets, 68
universal algebra, 78
universal set, 65
unweighted multigraph, 87
upper bound, 73
vertex, 87
void set, 65

walk, 88
well–definedness of an operation, 76
well-marked, 20
well-ordered set, 76
word, 78
Yes/No problem-type, 12
ZFC, 64
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