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absolute coequalizer, 80
G-absolute pair, 80
abstract basis, 362

ordered, 364
action, 92, 99

left, 99
right, 100

additive category, 111
adjoint

left, 23, 49, 106
left-inverse, 452

right, 23, 49, 106
adjunction, 23, 49, 106

descent type, 95
functor, 45
rules, 148
vs. Galois correspondence, 23

admissible, 181
Alexander’s subbase lemma, 269
Alexandroff

space, 136
topology, 136

(T,V)-algebra, see (T,V)-category
T-algebra, 76

free, 76
algebraic

closure space, see finitary
functor, 207

antisymmetric, see separated
approach distance, 192
approach space, 192

0-compact, 378
core-compact, 277
pre-, 220
pseudo-, 220
stable, 277

arrow, see morphism
associated monad, 74
associative lax extension, 165
associativity law, 42

≪-atomic, 33
auxiliary relation, 317

Barr extension, 194, 200, 312
base

filter, 34
ideal, 34
for a topology, 29

BC condition
for a functor, 173
for a natural transformation, 173

BC-square, 172
Beck criterion, 80
Beck–Chevalley condition, see BC condition
Beck–Chevalley square, see BC-square
bicontinuous map, 200
bicoreflective, 117
V-bimodule, see V-module
bimorphism, 97
biproduct, 108
bireflective, 117
birelation, 147
bitopology, 200
bottom, 28
bound

greatest lower, 26
least upper, 26
lower, 26
upper, 26

Cartesian
lifting, 129
monad, 185
morphism, 127
product, 18
square, 128

Cartesian closed
category, 101
locally, 227
quantale, 225
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category, 43
additive, 111
Cartesian closed, 101
cocomplete, 61
has coequalizers, 61
comma, 55
comma, lax, 306
complete, 61
concrete, 57
connected, 73
has coproducts, 61
discrete, 56
dual, 43
Eilenberg–Moore, 76
enriched, 105
has equalizers, 61
finite, 61
has finite coproducts, 61
has finite products, 61
finitely cocomplete, 61
finitely complete, 61
functor, 46
Kleisli, 84
locally small, 45
meta-, 44
monadic, 77
monadic, strictly, 77
monoidal, 96
monoidal closed, 101
monoidal, strict, 97
opposite, 43
ordered, 104
has partial products, 228
has products, 61
has pullbacks, 61
has pushouts, 61
self-dual, 45
small, 42
small-cocomplete, 61
small-complete, 61
symmetric monoidal, 96
thin, 105

(T,V)-category, 158
discrete, 163
separated, 263

V-category, 150
tensored, 215
underlying, 207

V-category, 111
2-category, 105, 111
Cayley representation, 45
Čech–Stone compactification, 267, 380
cell, 178
chain, 21

three-, 30
two-, 30

change-of-base functor, 210
chaotic structure, see indiscrete
characteristic morphism, 238
class, 17, 38, 43

large, 17
proper, 17
small, 17

classifier
partial-map, 241

regular, 241
M-partial-map, 240
subobject, 239

regular, 239
M-subobject, 238

clique, 299
monad, 299
ultra-, 318

closed, 24
Cartesian category, 101
(T,V)-functor, 418
inversely, 418
under limits, 64, 115
monoidal category, 101
under M-morphisms, 134
under products, 115
under M-sources, 134
stably, 420
subobject, 123

closure, 123
finitary, 199
grand, 415
Kuratowski, 39

v-closure, 415
closure operation, 24

down-, 25
finitely additive, 39
metric, 200
up-, 26

closure operator, 122
continuous, 122
extensive, 122
hereditary, 124

weakly, 123
idempotent, 123
monotone, 122

closure space, 25
algebraic, see finitary
finitary, 199
metric, 200

cloven fibration, 129
co-Cartesian

lifting, 129
morphism, 127

co-dcpo, 356
cocontinuous, 356

coarser, 285
cocomplete, 61

finitely, 61
T-cocomplete, 264
cocone, 60
cocontinuous

co-dcpo, 356
functor, 63
lattice, 345
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ordered set, 356
codomain, 42, 113

functor, 128
coequalizer, 60

absolute, 80
cofibration, 129
cogenerating class, 126
cogenerator, 126
coherence conditions

for Cartesian product, 19
for tensor product, 97

cokernel pair, 60
colax idempotent monad, 110
colimit, 60

creation, 78
directed, 63

comma category, 55
lax, 306

commutative
monoid, 19
quantale, 30

comonoid, 99
compact, 191

core-, 268
locally, 270

Hausdorff, 451
(T,V)-space, 376
stably, 270
super-, 377

0-compact, 378
P-compact, 437
compactification, Čech–Stone, 267, 380
companion

left, 116
right, 116

comparison functor, 77
compatible, 210

strictly, 332
complement, 25
complemented, 148
complete

category, 61
finitely, 61
large-, 132
lattice, 29
ordered set, 25
small-, 61

completely distributive, 32
constructively, 34

completely prime, 366
composite monad, 88
composition, 42, 111

of functors, 44
horizontal, 47, 106
Kleisli, 84
vertical, 46, 106

concrete category, 57
cone, 56
confluent, 278
conglomerate, 17

conjugate ordered category, 105
connected

category, 73
component, 73, 460
limit, 133
locally, 460
object, 457

constant
diagram, 56
sequence, 41

constructively completely distributive, see

completely distributive
continuous

closure operator, 122
dcpo, 356
functor, 63
lattice, 344
map, 25, 29

(T,V)-continuous, 376
V-continuous, 376
contravariant

hom-functor, 45
powerset functor, 50

convergent sequence, 41
convolution

distance distribution maps, 186
Kleisli, 161

coproduct, 60
disjoint, 227
injection, 60
pullback stable, 226
totally disjoint, 453
universal, 453

core-compact, 268, 277
coreflection, 54
coreflective

bi-, 117
mono-, 117

M-coreflective, 117
coreflective subcategory, 54
coreflector, 54
coseparator, see cogenerator
counit, 49
couniversal

arrow, 52
property, 52

covariant hom-functor, 45
cowellpowered, 122
creation

of colimits, 78
of limits, 78

dcpo, continuous, 356
dense

finally, 135
functor, 69
initially, 135
map, 443
morphism, 123
subobject, 123
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P-dense, 442
densely generating, 140
derived

class, 435
topology, 435

descent type, 95
diagonal morphism, 46
diagram, 56

constant, 56
shape, 56

diamond lattice, 40
Dirac morphism, 211
direct limit, 63
directed

colimit, 63
down-, 34
graph, 113
limit, 63
up-, 34

disconnected
extremally, 399

topology, 398
totally, 463

discrete
category, 56
(T,V)-category, 163
object, 127
order, 29, 50
presheaf monad, 323
structure, 203
topology, 50

P-discrete, 451
disjoint coproduct, 227
disjointness preservation, 246
distance

approach, 192
distribution map, 185

distributive law, 86
lax, 182

V-distributor, see V-module
domain, 42, 113

functor, 141
double category, 179
double-powerset monad, 75
down

-closed, 25
-closure, 25
-directed, 34
-interior, 40

down-set, 25
functor, 45
monad, 110

down-set-filter monad, 345
dual

category, 43
V-category, 154
lax extension, 183
relation, 20
V-relation, 146
statement, 53

dualization, 52
functor, 45

Duskin criterion, 82

edge, 113
Eilenberg–Moore

algebra, see T-algebra
category, 76

embedding
full, 44
open, 224
order-, 28
Yoneda, 48

enriched category, 105
epi

-reflective, 117
regular, 117

-sink, 122
extremal, 126
strict, 140

epic, 60
epimorphism, 60

extremal, 116
regular, 71
split, 71
strong, 138

equalizer, 58
generalized, 66

equivalence, 23, 54
equivalent categories, 54
equivariant, 92, 100
evaluation, 50, 228

functor, 65
exponentiable, 101
⊗-exponentiable, 101
exponential, 101, 234
extension, 109

of a functor, 93
Kleisli, 292
lax, see lax extension
of a monad, 90
operation, 85

extensive, 453
category, 227

finitely, 453
closure operator, 122

extremal
epi-sink, 126
epimorphism, 116
mono-source, 126
monomorphism, 115

factorization class
left, 116
right, 116

factorization system
for morphisms, 114
proper, 114
for sinks, 119
for sources, 122
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trivial, 116
faithful functor, 44
fiber, 20, 129, 413

finite, 247
fibered product, 59
fiberwise

pretopology, 435
topology, 435

fibration, 129
mono-, 130

E0-fibration, 130
M0-fibration, 130
filter

base, 34
coarser, 285
finer, 285
functor, 75
image, 34
inverse image, 34
monad, 75
neighborhood, 41

open, 366
in ordered set, 34
principal, 34, 35
proper, 34
restriction, 35
round, 364
ultra-, 35
vs. sequence, 41
on a set, 34

filtered sum, 35
finally dense, 135
finer, 285
finitary

closure, 199
closure space, 199
metric, 151
V-relation, 151
up-set, 299
-up-set monad, 299

finite-powerset monad, 198
finitely additive, 39, 193
fixpoints, 24
flat lax extension, 156, 157
forgetful functor, 44
fork, 92

split, 79
frame, 29

homomorphism, 29
sub-, 29

free
-group functor, 67
-monoid functor, 49
-monoid monad, 75
T-algebra, 76

Frobenius law
left, 226
right, 226

full
functor, 44

subcategory, 44
fully faithful

functor, 44
monotone map, 21

functor, 44
adjunction, 45
algebraic, 207
category, 46
change-of-base, 210
cocontinuous, 63
codomain, 128
comparison, 77
composition, 44
continuous, 63
contravariant powerset, 50
dense, 69
domain, 141
double category, 179
down-set, 45
dualization, 45
evaluation, 65
extension, 93
faithful, 44
filter, 75
forgetful, 44
free-group, 67
free-monoid, 49
full, 44
full embedding, 44
fully faithful, 44
hom-, contravariant, 45
hom-, covariant, 45
identity, 44, 75
inclusion, 44
inverse image-, 117
Kuratowski-closure, 45
lax, 105
lifting, 93
module, 45
monadic, 77
open-set, 45
oplax, 105
V-powerset, 180
powerset, contravariant, 45, 50
powerset, covariant, 44
preserves colimits, 63
preserves disjointness, 246
preserves isomorphisms, 70
preserves limits, 63
preserves monomorphisms, 63
pseudo-, 105
reflects isomorphisms, 54
reflects limits, 63
reflects monomorphisms, 63
representable, 72
self-adjoint, 50
set-of-objects, 141
topological, 130
M0-topological, 131
transportable, 132
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ultrafilter, 75
underlying-order, 45
up-set, 75
whiskering, 46

(T,V)-functor, 160, 217
closed, 418
open, 406
proper, 406

V-functor, 150
V-functor, 111
2-functor, 105
functorial, 123

Galois correspondence, see adjunction
generating, 125

densely, 140
strongly, 126

generator
as a class, 126
as an object, 126
strong, 126

generic point, 264
graph

directed, 113
edge, 113
of a map, 20
vertices, 113

(T,V)-graph, 216
greatest lower bound, 26
group, 45

topological, 137

Hausdorff
metric, 254
(T,V)-space, 376
topology, 130

P-Hausdorff, 437
morphism, 437

hereditary
closure operator, 124

weakly, 123
morphisms class, 433
sink, 245

M-hereditary, 118
hom

-functor, contravariant, 45
-functor, covariant, 45
-functor, internal, 101
-object, 111
-set, 42

homeomorphism, 367
local, 447

homomorphism
of T-algebras, 76
of frames, 29
of join-semilattices, 28
lax, 160
of meet-semilattices, 28
of monoidal categories, 98
of monoids, 19, 99

of quantales, 30
of quantales, lax, 30
of quantaloids, 107
of semilattices, 29

T-homomorphism, 76
horizontal composition, 47, 106
hull, idempotent, 443

ideal, 34
base, 34
principal, 34
proper, 34

idempotent, 28
closure operator, 123
hull, 443
monad, 95

identity, 42, 111
functor, 44, 75
law, 42
lax, 162
monad, 75

M-image, 118
image filter, 34
inclusion functor, 44
indiscrete

object, 127
order, 50
structure, 203
topology, 50

induced
monad, 74
order, 29, 204

induction, 37
inf-map, 27
infimum, 26

preservation, 27
initial

extension, 301
lifting, 130
object, 55

strict, 453
pre-, 454
source, 127

initially dense, 135
injection of coproduct, 60
M-injective, 140
injective, locally, 439
P-injective, locally, 451
integral, 148
interior

down-, 40
operation, 24

internal hom-functor, 101
interpolating, 304, 305
M-intersection, 120
νT-invariant, 338
inverse

-image functor, 117
image, 117
image filter, 34
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limit, 63
M-inverse image, 117
irreducible, 268, 276
isomorphism, 23, 43

natural, 48
preservation, 70
reflection, 54

join, 26
join-semilattice, 28

homomorphism, 28
joint kernel pair, 82
jointly surjective sink, 122

Kan extension
left, 69
pointwise, 68, 69
right, 67

kernel pair, 59, 82
joint, 82

Kleisli
category, 84
composition, 84
convolution, 161
extension, 292, 313
monoid, see T-monoid
(T,V)-tower, 315
triple, 85

morphism, 85
KM-test space, 419
Kock–Zöberlein monad, 109

dual, 110
Kowalsky sum, 35
Kuratowski

-closure functor, 45
closure, 39

large class, 17
large-complete, 132
lattice, 29

cocontinuous, 345
complete, 29
completely distributive, 32
continuous, 344
diamond, 40

law
associativity, 42
distributive, 86

lax, 182
identity, 42
middle unit, 88
middle-interchange, 18, 47, 179
multiplication, 74
unit, 74

lax
algebra, see (T,V)-category
comma category, 306
distributive law, 182
functor, 105
homomorphism, 160

compatible, 210
of quantales, 30

idempotent, 109
identity, 162
transformation, 106

lax extension
associative, 165
dual, 183
flat, 157
of functor, 155
of functor, flat, 156
initial, 301
of monad, 157
morphism, 207
symmetric, 397

lean, 148
least upper bound, 26
left

adjoint, 23, 49, 106
companion, 116
factorization class, 116
unitary, 163

left-cancellable, 115
weakly, 115

lifting, 108
Cartesian, 129
co-Cartesian, 129
of a functor, 93
initial, 130
of a monad, 87

limit
closed under, 64, 115
connected, 133
creation, 78
of a diagram, 57
direct, 63
directed, 63
inverse, 63
preservation, 63
reflection, 63

list monad, 75
locally

Cartesian closed, 227
compact, 270
P-compact Hausdorff, 448
injective, 439
P-injective, 451
P-perfect, 448
small, 45

lower bound, 26
lower-Vietoris space, 274

map, 106
(T,V)-continuous, 376
V-continuous, 376
pointed, 243

mate, 51
maximal, 35, 41
maximum, 28
meet, 26
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topological, 357
meet-semilattice, 28

homomorphism, 28
metacategory, 44
metric, 151

closure operation, 200
closure space, 200
finitary, 151
Hausdorff, 254
probabilistic, 186
relation, 147
separated, 151
symmetric, 151
ultra-, 199

metric space, 151
probabilistic, 186
ultra-, 199

middle
-interchange law, 18, 47, 179
unit law, 88

minimum, 28
modular, widely, 424
module, 22

functor, 45
V-module, 153
monad, 74

associated, 74
Cartesian, 185
clique, 299
composite, 88
discrete presheaf, 323
double-powerset, 75
down-set, 110
down-set-filter, 345
extension, 90
filter, 75
finitary-up-set, 299
finite-powerset, 198
free-monoid, 75
idempotent, 95
identity, 75
induced, 74
lifting, 87
list, 75
morphism, 74
multiplication, 74
open-filter, 341
ordered-filter, 345
power-enriched, 288
powerset, 75
V-powerset, 150, 180
terminal, 92
trivial, 92
ultraclique, 319
ultrafilter, 75
unit, 74
up-set, 75, 110

monadic
category, 77

strictly, 77

functor, 77
pre-, 95
strictly, 77

monic, 59
mono

-coreflective, 117
-coreflective, regular, 117
-fibration, 130
-source, 122

extremal, 126
monoid

in a category, 98
commutative, 19
homomorphism, 19, 99
ordered, 102, 255
separated, 343
in Set, 19

T-monoid, 290
monoidal category, 96

closed, 101
homomorphism, 98
strict, 97
symmetric, 96

monomorphism, 59
extremal, 115
regular, 71
split, 71
strong, 138

monotone, 21
closure operator, 122

morphism, 42
bi-, 97
Cartesian, 127
couniversal, see couniversal arrow
diagonal, 46
epi-, 60
epic, 60
iso-, 43
of Kleisli triples, 85
of lax extensions, 207
of monads, 74
monic, 59
mono-, 59
quotient, 116, 140
universal, see universal arrow

multi-ordered set, 353, 387
multiple pullback, 59

stable, 115
multiplication

law, 74
of a monad, 74

natural
isomorphism, 48
number object, 37
transformation, 46

lax, 106
oplax, 106
pseudo-, 106

V-natural transformation, 112

www.cambridge.org/9781107063945
www.cambridge.org


Cambridge University Press
978-1-107-06394-5 — Monoidal Topology
Edited by Dirk Hofmann , Gavin J. Seal , Walter Tholen 
Index
More Information

www.cambridge.org© in this web service Cambridge University Press

Index 499

naturality diagram, 46
nearly open, 223
neighborhood, 41

filter, 41
non-expansive map, 151, 192, 199, 200

probabilistically, 186
norm, H -valued, 386
normal

(T,V)-space, 398
topology, 268

object, 42
discrete, 127
hom-, 111
indiscrete, 127
initial, 55
terminal, 55
trivial, 92
zero-, 55

observable specialization system, 362
open, 24, 223

-closed interchange, 449
-filter monad, 341
-set functor, 45
embedding, 224
(T,V)-functor, 406
nearly, 223
neighborhood filter, 366
neighborhood filter map, 366
Scott-, 356

P-open, 443
(T,V)-open map, 406
2-open, 444
opfibration, 129
oplax

functor, 105
transformation, 106

opposite
category, 43
relation, 20
V-relation, 146

order, 21
-compatible topology, 356
-embedding, 28
-preserving, see monotone
antisymmetric, see separated
discrete, 29, 50
indiscrete, 50
induced, 29, 204
partial, 21
pointwise, 22
pre-, see order
refinement, 285, 289
separated, 21
specialization, 29
total, 21
underlying, 29, 204

ordered
-filter monad, 345
category, 104

conjugate, 105
hull, 21
monoid, 102, 255

ordered set, 21
cocontinuous, 356
complete, 25
discrete, 29
multi-, 353, 387

ordinal recursion, 38
orthogonal

factorization system, see factorization system
morphism, 114
sink, 119

partial
-map classifier, 241

regular, 241
order, see separated order
product, 228

M-partial
-map classifier, 240
map, 239

P-perfect, 437
locally, 448

point
-separating source, 122
of a frame, 366

pointed, 37
map, 243
set, 243

pointwise order, 22
power-enriched

monad, 288
morphism, 288

powerset
functor, contravariant , 45
functor, covariant, 44
monad, 75

finite-, 198
V-powerset, 180

functor, 180
monad, 150, 180

pre-approach space, 220
premonadic, 95
preorder, see order
preservation

of colimits, 63
of infima, 27
of isomorphisms, 70
of limits, 63
of suprema, 27

pretopological space, 219
E-pretopology, 433
pretopology, fiberwise, 435
prime, completely, 366
principal

filter, 34, 35
filter monad morphism, 287
ideal, 34

probabilistic
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metric, 186
metric space, 186

probabilistically non-expansive map, 186
product

bi-, 108
Cartesian, 18
in a category, 57
closed under, 115
fibered, 59
partial, 228
projection, 57
tensor, 97

V-profunctor, see V-module
projection, 228

of product, 57
projective object, 140
proper

class, 17
factorization system, 114
filter, 34
(T,V)-functor, 406
ideal, 34
quasi-, 432
super-, 423

(T,V)-proper map, 406
P-proper morphism, 437
pseudo

-approach space, 220
-functor, 105
-natural transformation, 106

pseudotopological space, 213
pullback, 58, 60

multiple, 59
stable, 115, 226

multiple, 115
pushout, 60

quantale, 30
Cartesian closed, 225
commutative, 30
homomorphism, 30
integral, 148
lax homomorphism, 30
lean, 148
non-trivial, 147
superior, 376

quantaloid, 107
homomorphism, 107
right-sided, 321

quasi-proper, 432
quasitopos, 245
quotient morphism, 116, 140

recursion, ordinal, 38
refinement order, 285, 289
reflection, 53

of colimits, 63
of isomorphisms, 54
of limits, 63
separated, 21

reflective
bi-, 117
epi-, 117
subcategory, 53

E-reflective, 117
reflector, 53
reflexive

Kleisli morphism, 290
relation, 21, 233

numerical, 233
regular

-subobject classifier, 239
completely, Hausdorff, 450
epi-reflective, 117
epimorphism, 71
mono-coreflective, 117
monomorphism, 71
partial-map classifier, 241
(T,V)-space, 394
topology, 394

relation, 19
auxiliary, 317
bi-, 147
dual, 20
metric, 147
opposite, 20
order, 21
reflexive, 21, 233

numerical, 233
transitive, 21

(T,V)-relation, 161
reflexive, 158
transitive, 158

V-relation, 145
dual, 146
finitary, 151
opposite, 146
reflexive, 150
separated, 151
symmetric, 151
transitive, 150

replete subcategory, 54
representable functor, 72
restriction of a filter, 35
retraction, 71
right

-cancellable, weakly, 119
adjoint, 23, 49, 106
companion, 116
factorization class, 116
unitary, 163
unitary (T,V)-graph, 217

round filter, 364

Scott
-open, 356
topology, 347, 356

section, 71
self

-adjoint, 50
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-dual, 45
semilattice, 28

homomorphism, 29
join-, 28
meet-, 28

separated, 21
metric, 151
monoid, 343
order, 21
reflection, 21
V-relation, 151
(T,V)-space, 263, 389

separator, see generator
sequence, 41

constant, 41
eventually constant, 42
sub-, 41

set, 17
-of-objects functor, 141
pointed, 243

Sierpiński space, 258
sink, 119

epi-, 122
hereditary, 245
jointly surjective, 122

slice
over, 56
under, 56

small
category, 42
class, 17

sober, 268, 277, 367
weakly, 268, 277

sobrification, 367
solution set, 65
source, 119

initial, 127
mono-, 122
point-separating, 122

space
Alexandroff, 136
approach, 192
bitopological, 200
closure, 25
KM-test, 419
metric, 151
Sierpiński, 258
T0-, 29
topological, 29
ultrametric, 199

(T,V)-space, 158, 376
compact, 376
connected, 460
extremally disconnected, 399
Hausdorff, 376
normal, 398
R0, 391
R1, 391
regular, 394
separated, 263, 389

T0, 391
T1, 391
totally disconnected, 463

V-space, 376
span, 169
spatialization, 366
specialization order, 29
specialize, 357
split

epimorphism, 71
fork, 79
monomorphism, 71
pair, 80

splitting morphism, 79
stable, 270, 277

under multiple pullbacks, 115
under pullbacks, 115

stably
closed, 420
compact, 270

v-stratum, 310
strict

finitely, 247
initial object, 453
monoidal category, 97

strictly monadic, 77
strong

epimorphism, 138
generator, 126
monomorphism, 138

strongly generating, 126
structure

discrete, 203
indiscrete, 203
morphism, 76

subbase, 269
subcategory, 72

coreflective, 54
M-coreflective, 117
full, 44
reflective, 53
E-reflective, 117
replete, 54

subframe, 29
subobject, 117

classifier, 239
regular-, 239

M-subobject, 117
classifier, 238

subsequence, 41
sup

-dense, 304
-map, 27

sup-dense, 304
supercompact, 377
superior, 376
superproper, 423
supremum, 26

preservation, 27
symmetric
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Cartesian product, 19
extension, lax, 397
metric, 151
monoidal category, 96
V-relation, 151

taut, 225
tensor

in a monoidal category, 97
of a quantale, 30

tensored V-category, 215
terminal

monad, 92
object, 55
weakly, 249

thin category, 105
three-chain, 30
top, 28
topological

functor, 130
group, 137
meet, 357
pre-, space, 219
pseudo-, space, 213
space, 29
space, bi-, 200

M0-topological
functor, 131

topology, 29
Alexandroff, 136
base, 29
on a category, 433
compact, 191

locally, 270
connected, 459
derived, 435
discrete, 50
extremally disconnected, 398
fiberwise, 435
Hausdorff, 130
normal, 268
order-compatible, 356
R0, 392
R1, 392
regular, 394
Scott, 347, 356
subbase, 269
T0, 29, 389
T1, 392
Tychonoff, 451
Zariski, 317

E-topology, 433
topos, 245

quasi-, 245
total order, 21
totally below, 32
transfinite induction, see ordinal recursion
transitive

Kleisli morphism, 290
relation, 21

transportable functor, 132
triangular identity, 49
trivial

factorization system, 116
monad, 92
object, 92

two-chain, 30
Tychonoff

space, 451
theorem, 380, 442

P-Tychonoff, 448

ultraclique, 318
monad, 319

ultrafilter, 35
functor, 75
monad, 75

ultrametric, 199
space, 199

underlying
-order functor, 45
order, 29, 204

unique diagonalization property, 114
unit

of an adjunction, 49
law, 74

middle, 88
of a monad, 74

unitary
(T,V)-graph, 217
left, 163
(T,V)-relation, 164
right, 163

universal, 226
arrow, 52

weakly, 66
property, 52

up
-closed, 26
-closure, 26
-directed, 34

up-set, 26
finitary, 299

monad, 299
functor, 75
monad, 75, 110

upper bound, 26

vertical composition, 46, 106
vertices, 113
Vietoris space, lower-, 274

way-below, 268
weak

pullback, 173
preservation, 184

weakly
left-cancellable, 115
right-cancellable, 119
sober, 268, 277
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universal arrow, 66
wellpowered, 121
whiskering

functor, 46
left-, 409
right-, 409

Yoneda
embedding, 48
Lemma, 48

Zariski topology, 317
zero-object, 55
Zorn’s Lemma, 41
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