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absorption laws, 9
accepting state, 275
accepts, 275
action
left, 283
right, 283
two-sided, 283

adjoint functor theorem for complete lattices, 17

adjoint pair, 119
dual relation, 121
adjunction

between categories, 166

between preorders, 6
admissible valuation, 123
Alexandrov topology, 40
algebra for an endofunctor, 194

algebraic dcpo, 235

algebraic domain, 208, 228, 235
alternating chain, 149
alternation height, 149

anti-chain, 1
anti-isomorphism, 3
antitone, 3
aperiodic, 318
approximable, 245
associative, 9

atom, 23

atomic, 24, 209
atomless, 95
automaton, 275
axiom of choice, 33

back-and-forth morphisms, 127

base, 31
biaction, 283

biaction morphism, 284

bifinite, 260-262
2/3 bifinite, 255
bilinear maps, 132

binary topological algebra, 302
Birkhoff duality, 23, 24

Index

Boolean algebra, 14
dual space of, 79
Boolean compatible relation, 117

Boolean envelope, 14, 24, 76, 94, 148, 168

Boolean residuation algebra, 294
Boolean space, 79
Booleanization, 14

bottom, 4

bounded morphism, 127, 136, 144
butterfly poset, 5

canonical, 128, 153
canonical extension, 126, 168
canonical model, 126
Cantor space, 49, 83, 92
ordered, 92, 212
Cartesian closed category, 227
Cartesian product, 10
category, 155
co-complete, 185
concrete, 156
large, 155
locally small, 155
monoid as a, 156
preorder as a, 156
skeleton, 157, 171
small, 155
thin, 156, 157
Cayley biaction, 284
Cayley representation, 284
chain, 1
choice functions, 238
clopen, 29
closed mapping, 30
closed sets, 29

closed under quotienting, 278, 280

closure, 31

closure under quotienting, 280
co-compact dual, 45

co-cone, 179

co-finite, 16, 61
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co-Heyting algebra, 139, 147
co-restriction, 34
co-span, 183
co-unit, 166
coequalizer, 174
is an epimorphism, 186
coherent, 44, 248
coherent spaces, see under spectral space
colimit, 179
commutative, 9
compact element, 235
compact ordered space, 42
compact space, 32
compact-open topology, 217
compact-saturated, 38
compactification, 80
comparable, 1
compatible
downward Priestley, 118
equivalence relation, 105
monoid, 312
preorder, 101
relation of implication type, 133
relation of implication type on a Boolean space, 302
relation on a Priestley space, 118
relation on a Boolean space, 117
relation on a Priestley space, 114
upward order, 113
upward Priestley, 114
complement, 19
complete automaton, 276
complete Heyting algebra, 12
complete implication-type operator, 130
complete lattice, 9
complete operator of diamond type, 130, 137
complete sublattice, 11
completely distributive, 238
completely join irreducible, 244
completely join prime, 26, 240
elements generate, 26
completely prime filter, 202
concatenation, 3
concrete categories, 161
cone, 179
congruence
clopen, 295
on a lattice, 11
on a monoid, 282
conjunctively closed, 262
consistent
intuitionistic formula, 145
constant diagram, 187
continuous, 29
proper, 50
continuous dcpo, 235
contravariant adjunction, 6
converse relation, 119
and adjunction, 119, 121

convex set, 19
coproduct

in categories, 177

special case of colimit, 179
CTOD, 63

depo, 14
space of a, 233
spectral, 228
dense, 31
deterministic automaton, 276
diagram
constant, 187
diamond poset, 2
dictionary order, 4
difference chain, 149
direct image, 11
directed, 13
directed join, 13
directedly complete poset, 14
discrete category, 179
discrete duality, 23, 24, 26
discrete monoid, 295
discrete topology, 30, 40
distributivity, 12
failure of, 13
divisibility, 54
domain, 228, 235
algebraic, 235
bifinite, 229
spectral, 228
down-directed, 13
down-set, 18
generated by a subset, 19
principal, 19
down-set lattice, 26
dual Alexandrov topology, 40
dual categories, 164
dual distributive lattice, 21
dual isomorphism, 170
dual poset, 21
dual relation, 134
duality
Birkhoff, 23

for finite Boolean algebras, 24
for finite distributive lattices, 23

Priestley, 73
Stone, 79, 196

dually equivalent categories, 164

dually isomorphic, 170

embedding projection pair, 257
enough join irreducibles, 19
epimorphism, 174

regular, 174
equalizer, 175, 179

is a monomorphism, 186
equations, 97
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equidivisibility, 327
equivalence of categories, 164
equivalence relation, 1

Esakia space, 143

essentially surjective, 160

faithful, 160
filter, 52

characteristic function of, 58

generated, 60

maximal, 78

prime, 52
filtering, 13
filtering collection, 13
filters

partial order on, 53
final state, 275
finite A-word, 275
finite element, 235
finite intersection property, 32
finite model property, 145
finite-join-preserving, 10
finite-meet-preserving, 10
finitely generated distributive lattice, 95
finitely generated down-set, 19
finitely generated up-set, 19, 247, 256
first isomorphism theorem, 12, 282
forgetful functor, 161, 167
forward image, see under functor
frame, 12, 201
frame homomorphism, 12, 201
free Boolean algebra, 94
free Boolean extension, 14
free distributive lattice, 87, 167, 193
free join semilattice, 26
free join-semilattice, 168
free monoid, 7, 168, 275
free profinite monoid, 295, 296
free ultrafilter, 81, 100
full infinite binary tree, 4
full subcategory, 159
functional composition, 3
functor, 160

contravariant, 161

covariant, 161

forgetful, 161, 167

full, 160

Godel translation, 148
Godel-Lob logic, 126
Galois connection, 6
generalized Cantor space, 92
generated
down-set, 19
submonoid, 283
subsemigroup, 283
up-set, 19
graph, 36

Index

graph of a binary operation, 302
greatest lower bound, 4
Green’s equivalence relations, 318, 323

H -trivial, 318
Hausdorft maximality principle, 33
Heyting algebra, 132, 139
Heyting homomorphism, 12, 139
Hoffmann—Lawson duality, 238
Hom-class, 155
homeomorphism, 30
homomorphic image, 11
homomorphism

between Boolean algebras, 14

between lattices, 10

dual function, 70, 121

dual relations, 121

of monoids, 282
hypercompact, 247
hyperdoctrine, 327
hyperspectral spaces, 246

ideal, 55

generated, 61

prime, 55
idempotent

element, 301

operation, 9

relation, 236
identity element, 15, 275
implication type

compatible relation of, 133, 302
implication-type operator, 130
inclusion order, 18
incomparable, 1
indiscrete topology, 30
infimum, 4
inherited order, 3
initial object, 177
initial state, 275
interior, 30
interpolating, 236
interval topology, 40
intuitionistic formula, 145
intuitionistic Kripke model, 145
inverse image, 21
isomorphism, 157

between categories, 170

between lattices, 10
isomorphism between ordered spaces, 42

J -trivial, 314, 318

language, 319
join, 4
Join Infinite Distributive law, 12
join irreducible, 19
join preserving at primes, 222, 265
join prime, 20, 222, 252

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009349697
www.cambridge.org

Cambridge University Press & Assessment

978-1-009-34969-7 — Topological Duality for Distributive Lattices

Mai Gehrke, Sam van Gool
Index
More Information

join of topologies, 38
join-semilattice, 9

kernel, 11, 282

Kripke Boolean model, 123
Kripke Boolean space, 123
Kripke frame, 123

Kripke model, 123

L-trivial, 318

Lob’s axiom, 126

language recognized by an automaton, 276

lattice
algebraic definition, 9
distributive, 12
first isomorphism theorem, 12
order from operations, 9
order-theoretic definition, 9

lattice embedding, 10

lattice homomorphism, 10

lattice isomorphism, 10

lattice term, 89

Lawson topology, 40

least fixed point, 268

least upper bound, 4

left action, 283

lexicographic order, 4, 7

limit in a category, 179

Lindenbaum-Tarski algebra, 90

linear order, 1

locally compact, 32

locally finite, 95

lower bound, 4

lower topology, 40

Ms, 13
machine, 275
magma, 302
map, 2

max, 4

maximal consistent set, 129
maximal vs maximum, 5
meet, 4
meet irreducible, 19
meet prime, 20
meet-semilattice, 9, 193
meet-semilattice reduct, 194
membership problem, 313
min, 4
minimal automaton, 290
minimal upper bounds, 253
modal algebra, 122
positive, 121, 193
modal formula, 121
modal logic
classical, 121
positive, 122
modal operator, 121

Index

monoid, 275
congruence, 282

first isomorphism theorem, 282

internal to a category, 176
on a monoid, 282
quotient, 282
monoid compatible, 312
monoid homomorphism, 168
monomorphism, 174
monotone, 2

morphism between ordered spaces, 42

MUB-closed, 261
MUB-closure, 261
MUB-complete, 255
finitely, 255
MV-algebra, 132

Ns, 13

necessity operator, 121
neighborhood, 30
neighborhood filter, 201
neutral dual space, 65
neutral element, 275

one-point compactification, 63, 81

open cover, 32
open mapping, 30
open set, 29
operator
of diamond type, 130
of implication type, 141
opposite category, 159
opposite poset, 3
order embedding
surjective, 7
order homeomorphism, 42
order ideal, 236
order isomorphism, 2
order normality, 63
order preserving, 2
and injective, 7
order reflecting, 2
order reversing, 3
order-separation property, 43

ordered generalized Cantor space, 49

ordered space, 42
morphism, 42

p-morphism, 144

partial order, 1

patch topology, 45
piecewise testable, 314
Plotkin order, 262
point-closed, 114

points, 66

polynomial closure, 314
poset, 1

poset reflection, 3, 8, 256
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positive O-modal algebra, 193, 195
positively piecewise testable, 314
power set, 18
prefix order, 4
preorder, 1
preserve directed joins, 230
preserve join at primes, 222
modulo a congruence, 222
for a residuation algebra, 304
Priestley compatible relation
downward, 118
Priestley compatible relation
upward, 114
Priestley duality, 73
Priestley space, 63
is order-normal, 63
prime filter, 52
characteristic function of, 56
complement, 56
prime ideal, 55
characteristic function of, 56
complement, 56
principal down-set, 19
principal up-set, 19
product, 10
in categories, 175
special case of limit, 179
product space, 31
profinite monoid, 182, 295
profinite poset, 181
profinite set, 182
proper, 50
proper map, 50
pseudocomplement, 139
pseudovariety of finite monoids, 313
pseudovariety of regular languages, 313
pullback, 183
pushout, 183

quasi-identity, 317
quotient

of a lattice, 11

of a monoid, 282

of a Priestley space, 102

of a topological space, 37
quotienting operations, 278, 280

R-trivial, 318
reachability relation, 276
recognizer, 287
reduct
semilattice, 9
regular epimorphism, 174
regular language, 276
generates finite residuation ideal,
288
has finite syntactic monoid, 288
regular monomorphism, 175

Index

rejects, 275
relational composition, 3, 112, 158
relational converse, see under converse relation
relational direct image, 113, 278
relational inverse image, 113, 278
relational universal image, 113
relative pseudocomplement, 139
remainder, 81, 100
residual, 131
residuated Boolean algebra
dual to a monoid, 280
residuated operation, 131
residuation algebra
dual to a monoid, 280
residuation ideal, 280
corresponding to a monoid quotient, 287
generated, 280
right action, 283
Rudin’s lemma, 249

satisfies the (spatial) equation, 105
satisfies the (spatial) inequation, 103
satisfies the profinite monoid equation, 312
satisfies the profinite monoid inequation, 312
saturated, 37
Scott topology, 39, 227, 231
self-dual property, 12
semilattice, 9
semilattice homomorphism, 10
separation axioms, 31
shuffle ideal, 314
Sierpinski space, 45
Simon’s theorem, 293
skeleton, 157, 171
Smyth powerdomain, 194, 212
sober space, 198, 207

dcpo of a, 233
span, 183
spatial, 206
specialization order, 37
spectral dcpo, 246
spectral domain, 228, 246, 251
spectral map, 198
spectral space, 198
spectral subspace embedding, 258
stably compact space, 45
states of an automaton, 275
Stone dual space of a lattice, 198
Stone spaces, 198
Stone’s prime filter-ideal theorem, 57
Stone—Cech compactification, 80
strong unit, 132
subalgebra

of a Boolean algebra, 14
subcategory, 159
sublattice, 11
submonoid, 283
subsemigroup, 283
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subspace, 30
subword, 314
supremum, 4
VS maximum, 5
surjective co-restriction, 287
symmetric difference, 17, 110, 177
syntactic
congruence, 288
homomorphism, 288
monoid, 288
preorder, 310

term, 89

terminal object, 175

thin, 156

TOD, see under totally order-disconnected
tooth, 247

top, 4

topological monoid, 176, 295
topological space, 29

topology generated by a subbase, 31
total order, 1

totally order-disconnected, 63
transition relation, 275

triangle identities, 166

truth set, 123

ultrafilter, 78, 79
free, 81, 100

Index

unbounded sublattice, 11
underlying machine of an automaton,
275
unit of an adjunction, 166
up-directed, 13
up-set, 18
generated by a subset, 19
principal, 19
upper bound, 4
upper Priestley continuous, 114
upper topology, 39
upper Vietoris space, 212, 213

valid
formula on a Kripke Boolean model, 124
formula on a Kripke model, 124
valuation, 123
admissible, for intuitionistic Kripke models,
145
admissible, for Kripke Boolean models,
123
Vietoris space, 194

way below, 235

well filtered, 44

well pointed, 171
well quasi-order, 315

Zorn’s lemma, 33
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