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n-way reversal, 13

n-way reverse relation, 15

w-successor of state, 29

active states, 29
admissible advance, 88
advance function, 85
alphabet, 10
antisymmetric relation, 5

backward e-closure, 38

backwards f-automaton, 248

backwards failure deterministic finite-state
automaton, 248

bijective function, 8

bimachine, 138

binary regular string relation, 83

bounded variation property, 99

canonical form of transducer, 124
cardinality, 3

Cartesian product, 4

Cartesian product of automata, 50
Cartesian product of monoids, 20
classical n-tape automaton, 77
classical automaton language, 27
classical bimachine, 138

classical finite-state transducer, 83
classical finite-state automaton, 24

classical letter transducer, 83

classical regular expression, 35

classical regular language, 34

classical subsequential transducer, 96

cloning a state, 265

codomain, 6

coloured automaton, 62

colouring of words, 62

completed transition function of f-automaton,
248

composition of relations, 4

concatenation Kleene start for string relation,
15

concatenation of n-tuples of words, 13

concatenation of classical languages, 12

concatenation of string relations, 14

concatenation of words, 10

convergent state, 254

depth of a trie state, 45

deterministic finite-state automaton, 43
deterministic finite-state transducer, 94
difference of finite-state automata, 49
domain, 6

edge of bimachine, 142

empty word, 10

equivalence class, 6

equivalence relation, 6

equivalent coloured automata, 63

equivalent monoidal finite-state automata, 27

equivalent states, 29

equivalent states of coloured automaton, 64

equivalent states of subsequential transducer,
97

expanded output automaton of transducer, 130
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f-automaton, 247 language recognized/accepted by an
failure deterministic finite-state automaton, automaton, 27

247 left profile function of bimachine, 150
forward e-closure, 38 letter transducer, 81
free companion of monoidal automaton, 30 linear order, 6
free monoid, 11 longest common output, 117
function represented by a bimachine, 139 longest common prefix, 11
function represented by a subsequential loop path, 26

transducer, 97
function represented by functional transducer, maximal state output, 124

82 minimal except for a word, 254, 271
functional composition, 7 monoid, 16
functional transducer, 82 monoid homomorphism, 18
functionalizing a relation, 7 monoid isomorphism, 19

monoid unit element, 17

generalized completed transition function of monoidal n-tape automaton, 73

f-automaton, 248 monoidal n-tape automaton relation, 75
generalized output function of a bimachine, monoidal automaton language, 27

140 monoidal bimachine, 138
generalized projection of a relation, 5 monoidal finite-state automaton, 23
generalized transition, 28 monoidal finite-state transducer, 81
generalized transition function, 45 monoidal Kleene star, 18
generalized transition relation, 27 monoidal language, 17

monoidal letter transducer, 81
monoidal product, 18

monoidal regular n-relation, 34
monoidal regular expression, 34
monoidal regular language, 33

homomorphic image, 19
homomorphic image of automaton, 30

image under a function, 6, 7 monoidal subsequential transducer, 96
image under a relation, 4 MSA, 23

index of equivalence relation, 6 multi-tape automaton, 73

infinitely ambiguous relation, 4 Myhill-Nerode, 54

infinitely ambiguous transducer, 82 Myhill-Nerode automaton, 64

infix, 11 Myhill-Nerode relation, 54, 64, 116
infix occurrence, 11 Myhill-Nerode transducer, 121
injective function, 8

input language of transducer, 95 null path, 26

intersection of finite-state automata, 49
inverse relation, 4

isomorphic automata, 29

isomorphic coloured automata, 63
iterated advance function, 85

obligatory rewrite relation, 281
occurrence of an infix, 11

optional rewrite relation, 280

output automaton of transducer, 130
output function for transducer state, 97

kernel, 59 output function of bimachine, 139
Kleene star, 13 output function of subsequential transducer, 97
Kleene star (relational), 5 output function of transducer, 95

overlap of words, 283
language, 12

language of a state, 28 pair of successful paths, 139
language of coloured automaton, 62 partial function, 6
language of f-automaton, 248 partial order, 6
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path label for a trie state, 45 state output function, 96

permutation, 8 string, 10

position in a string, 11 string function, 16

prefix, 11 submonoid, 18

product of monoidal languages, 18 subsequential finite-state transducer with

projection, 6 initial output, 117

projection of a relation, 5 subsequential function, 99

proper path, 26 subsequential transducer, 96

proper prefix/suffix, 11 successful path, 26

pseudo-deterministic transducer, 67, 68 suffix, 11

pseudo-minimal bimachine equivalent surjective function, 8
bimachine, 151 symmetric relation, 5

rational string function, 84
reachable state, 26

real-time transducer, 82

refinement of equivalence relation, 6
reflexive and transitive closure, 5
reflexive relation, 4

regular expression, 35

regular language, 34 transitive closure, 5
regular string function, 84 transitive relation, 5
relation, 4 trie, 45

relational composition, 4

reverse automaton, 50

reverse function for words, 10

reverse language, 12

right invariant equivalence relation, 51

total bimachine, 143

total function, 7

total monoidal subsequential transducer, 97
transducer, 81

transition, 24

transition function, 95

transition relation, 95

trimmed monoidal finite-state automaton, 37
tuple-lifted version of a function, 9
two-sided dictionary, 270

unambiguous transducer, 146

underlying automaton of monoidal
subsequential transducer, 96

underlying finite-state automaton, 81

sequential distance of words, 99
set-lifted n-way concatenation, 15
set-lifted version of a function, 8
set-lifted version of monoid, 17
squared output transducer, 87 word, 10
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