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2-category, 415
2-homotopy
in dTop, 154
in a dI1-category, 232
of acceleration, 155, 244
relation in dTop, 156
2-path in dTop, 156

action on a cubical set,
127

additive category, 413

adjoint functors, 407
and (co)limits, 409
composition, 409
faithful, full, 409

algebras of a monad, 412

bitopological space, 102

c-set, 76, 101
cartesian closed category, 411
categories of functors, or
diagrams, 403
categories of presheaves, 404
chain complex, 46, 254
coarse
contractible category, 174
d-homotopy equivalence, 43
equivalence of categories,
170

Index

427

cochain algebra, see dg-algebra
cocone of an object, 92
cocylinder, see path functor
coequaliser in a category, 401
cofibration, 272

category (Baues), 293
cofibre

comparison of a map, 86,

279

diagram of a map, 88, 281

reduced diagram, 86

sequence of a map, 87
colimit in a category, 406
complete category, 407
concatenation

for d-metric spaces, 364

for chain complexes, 255

for w-spaces, 386

for weighted categories, 369

of double homotopies, 263

of homotopies, 242

regular, 243
of homotopies in dTop,
152

of homotopies in Top, 16

of paths in dTop, 151

of paths in Top, 14
concatenation pullback, 242

in Top, 18
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concatenation pushout, 241

Index

of weighted categories, 368,

in Cat, 23 369
in dTop, 61
in pTop, 20 d-map, 51
in Top, 15, 16 d-space, 51
cone associated to a d-metric, 361

functor, 82, 237

of a cubical set, 85

of a d-space, 83

of a pointed d-space, 85

of an object, 82
connections, 239

in a singular cubical set, 66

associated to a w-space, 390
d-topological group, 322
J-metric interval, 356
d-metric, 354
d-metric line, 356
d-metric circle, 357
dg-algebra, 328

ital, 341
of chain complexes, 255, 257 Al
) . dhl-category, 39
of the cylinder in Top, 17 Il

of the interval in Top, 15
of the path functor in Top,
18
contractions (weak), 354
coreflective subcategory, 171
counit
of a past equivalence, 168
of a past homotopy
equivalence, 40
of an adjunction, 407
cubical set, 67
cylinder functor
of J-metric spaces, 363, 364
of categories, 24
of chain complexes, 255

of cubical sets (left, right), 72

of d-spaces, 62, 149

of dg-algebras, 339

of directed chain complexes,
259

of pointed cubical sets, 122

of pointed d-spaces, 65

of preordered spaces, 20

of topological spaces, 16

-category, 28

concrete, 31

symmetric, 234

symmetric monoidal, 235
-functor (lax), 35
-functor (strong, strict), 36
-homotopical category, 79

symmetric, 235
-homotopical functor, 80
-interval, 32, 34
-subcategory, 29

dI2

-category

symmetric, 239
-functor, subcategory, 248
-homotopical category, 240
-interval, 249

dI3

-category, 241

regular, 243

symmetric, 244
-functor, subcategory, 248
-homotopical category, 242
-interval, 249
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dI4
-category, 244
concrete, 268
symmetric, 245
-functor (lax), 247
-homotopical category,
246
-interval, 249
-subcategory, 248
diad, 26
differential of a map, 86, 94
dioid, 24, 25
dIP1
-category, 30
concrete, 33
symmetric, 234
-functor (lax), 36
-homotopical category, 95
dIP2
-category, 240
-functor, subcategory, 248
dIP3
-category, 242
-functor, subcategory, 248
dIP4
-category, 246
-functor, subcategory, 248
-homotopical category, 246
directed chain complex, 107,
259
directed circle
cubical set, 70
d-space, 54
directed homology
of cubical sets, 109
(relative), 112
of d-spaces, 118
of directed chain complexes,
108
of inequilogical spaces, 140

of pointed cubical sets, 123,
143
(relative), 126
perfect theory, 142
theory, 141, 282
directed interval
of d-metric spaces, 356
of categories, 23
of cubical sets, 70
of d-spaces, 54, 149
of pointed d-spaces, 64
of preordered spaces, 19,
149
of weighted categories,
368
directed line (d-space), 53
directed spheres, 54
as pointed suspensions, 85
double homotopy, 231
and its folding, 266
in dTop, 155
from a graded composition,
154, 232
in dTop, 153
double path
in dTop, 156
double reflection, 232
dP1
-category, 29
concrete, 33
symmetric, 234
-functor (lax), 36
-homotopical category, 91
-homotopical functor, 92
dP2
-category, 240
-functor, subcategory, 248
dP3
-category, 242
-functor, subcategory, 248
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dP4
-category, 245
-functor (lax), 248
-homotopical category, 246
-subcategory, 248

equaliser in a category, 400
equivalence of categories, 401
essential localisation, 183
exponentiable
d-space, 59
object in a monoidal
category, 410
preordered space, 19
topological space, 17
w-space, 382
external transposition
of directed chain complexes,
260

factorisation (canonical)
of a future equivalence,
171
of an adjunction, 188
feasible path, 361, 377
fibration, 272
fibre
diagram of a map, 94
reduced diagram, 94
sequence of a map, 94
fibre—cofibre sequence of a
map, 95
free path in a w-space, 377
free point, 31
fundamental category
of a d-space, 156
of an object, 268
weighted, 371
fundamental monoid
of a pointed d-space,
159

future (or past)
(co)contractible object, 41
branching morphism, 200
branching point, 203
effective, 204
contractible category, 173
equivalence of categories,
166, 168
equivalence of weighted
categories, 375
faithful equivalence, 167
homotopy equivalence, 40
regular morphism, 199, 200
regular point, 203
regularity equivalence, 204,
205
retract of a category, 170,
171
spectrum of a category, 207,
208

generalised metric, see J-metric
geodesic path, 372
geometric realisation
of a cubical set, 74
directed, 75
Grothendieck topology, 299

h-category, 414
preadditive, 289
h-cokernel, 81
h-kernel, 92
h-pullback, 90
of categories, 96
of chain complexes, 256
of d-spaces, 91
of preordered spaces, 91
h-pushout, 45
functor, 48, 236
higher universal property,
233
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higher homotopies, 31
homology, see directed
homology
homotopy
in a category of algebras, 312
in a category of diagrams,
298
in a dI1-category, 28
in a slice category, 305, 307
in categories of sheaves, 300
in the reversible case, 290
of §-metric spaces, 365
of G-d-spaces, 324
of categories, 24, 251
of chain complexes, 255
of cubical sets, 72, 73, 253
of d-spaces, 62, 246
of d-topological groups, 322
of dg-algebras, 329
of directed chain complexes,
259
of pointed d-spaces, 251
of positive chain complexes,
258
of reflexive graphs, 252
of strict monoidal categories,
326
of topological spaces, 15
of weighted categories, 369,
370
homotopy 2-category
of a dI4-category, 266
homotopy category
of a dIl-category, 42
of a dP1-category, 42
homotopy pullback, see
h-pullback
homotopy pushout, see
h-pushout
hyperoctahedral group, 21

Index
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inequilogical space, 98
injective
contractibility, 195
equivalence of categories,
185
model of a category, 185
minimal, 194
strongly minimal, 194
interchange (middle-four), 415
interval (reversible)
of chain complexes, 262
irrational rotation
C*-algebra, 131
c-set, 132
cubical set, 132
d-space, 133
w-space, 391
isomorphism of categories,
401

Kronecker foliation, 131, 133

length of a path, 359
limit in a category, 405
linear w-space, 377
Lipschitz
functor, 367
map of §-metric spaces, 355
map of w-spaces, 377
weight of a functor, 367
weight of a mapping
of §-metric spaces, 355
of w-spaces, 378
locally preordered space, 101
loop-object, 92

mapping cocone of a map, 92
mapping cone of a map, 81
mapping cylinder, 45
metrisable w-space, 388, 390
monad, 411
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monoidal category, 410
monoidal closed category, 411

natural transformation, 398
mates, 415

opposite category, 400
ordered circle (d-space), 55

past, see future
path functor

of §-metric spaces, 363

of categories, 24

of chain complexes, 255

of cubical sets (left, right), 72

of d-spaces, 62, 150

of dg-algebras, 329

of directed chain complexes,

259

of pointed cubical sets, 122

of pointed d-spaces, 65

of preordered spaces, 21

of topological spaces, 17

of weighted categories, 369
path-evaluation, 30
permutable, see symmetric
permutative cubical set, 68
pf-embedding, 180
pf-equivalence, 177
pf-presentation, 186
pf-projection, pf-surjection,

180
point-like vortex in a d-space,
58

pointed

cubical set, 78, 120

d-space, 64
preadditive category, 413
preordered

abelian group, 107

topological space, 18

preservation
of cylindrical colimits, 233
of homotopies, 35
of limits, 407
presheaf, 297
product in a category, 399
projective
contractibility, 195
equivalence of categories,
186
model associated to an
injective one, 192
model of a category, 186
minimal, 194
pullback in a category, 406
pushout in a category, 406

R-duality, 37
reflection

duality, 37

of cones, 82

of dg-algebras, 331

of directed chain complexes,

259

of h-pushouts, 45

of mapping cones, 81

of preordered spaces, 20

of suspension, 83
reflective subcategory, 170,

409

regular monomorphism, 400
relative setting

for cubical sets, 349

for dg-algebras, 348

for directed chain complexes,

349

for inequilogical spaces, 350
relative settings, 345, 346
replete subcategory, 206
representable functor, 404
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reversible
d-space, 51
dI1-category, 29
framework, 22
homotopy of d-spaces,

Index

433

split epimorphism or
retraction, 398

split monomorphism or section,
398

standard point, 31

62 sum in a category, 400
path of d-spaces, 58 suspension
w-space, 378 functor, 82, 238

reversible interval
of categories, 24
of d-spaces, 56
of spaces, 14

reversive object, 29

of a cubical set (left), 85

of a d-space, 84

of a pointed d-space, 85
symmetric

framework, 22

reversor group, 21
in a dIl-category, 28 topology of a §-metric space,
in a dP1-category, 29 358
in a monoidal category, 34 symmetries

of categories, 23

of cubical sets, 68

of d-spaces, 51

of directed chain complexes,
259

of preordered spaces, 20

sesquicategory, 414
singular cubical set
in a concrete dI1-category,
144
of a d-space, 75
of a space, 66
skeleton of a category, 193
slice category, 302
bilateral, 302
smash product of pointed

and their breaking, 21

tensor product
of d-metric spaces, 356
of chain complexes, 262
of cubical sets, 69
of dg-algebras, 337
of w-spaces, 382
of weighted categories, 367
transposer, 238
of cubical sets, 68
of directed chain complexes,
260
transposition, 234, 239
external, 238
of chain complexes, 255, 257
of the cylinder in Top, 17

d-spaces, 64 of the interval in Top, 15
space with distinguished paths, of the path functor in Top,
see d-space 18

space with weighted paths, see
w-space
span of a path, 359

unit
of a future equivalence, 166
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of a future homotopy
equivalence, 40
of an adjunction, 407
universal arrow, 404
universal property, 399, 404

van Kampen theorem
for §-metric spaces, 373
for d-spaces, 160
vertical composition
in a sesquicategory, 414
of homotopies, 242
of natural transformations,

399

Index

w-map, 377
w-space, 377
weighted category
additively, 366
multiplicatively, 355
weighted circle, 381
weighted cubical set, 396
weighted interval, 381
weighted line, 381
whisker composition
in an h-category, 414
of homotopies, 31
of natural transformations,
399
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