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action groupoid, 6, 30
almost everywhere homomorphism, 347
almost everywhere unitary representation,
162
almost Hausdorff, 38
a-bounded, 244, 319
amenable
G-space, 199
group
F isn’t, 188
group, 187
groupoid, 189, 199
implies measurewise amenability, 253
topologically amenable, 189
map, 199
w.r.t. (A p, ), 255
measure, 274
on G 192
anchor map, 30
approximate identity for the inductive limit
topology, 20
approximate weakly invariant mean, 247
normalized, 252
approximately completely invariant mean,
261
approximately invariant continuous mean,
198
conditionally compactly supported, 206
weak, 207
associated equivalence relation, 280
auxiliary G-space, 255

Baire property, 39
Baire space, 39, 112
totally, 112
balanced tensor product, 318
bisection, 11
blow-up, 45, 49
blowing up the unit space, 45
Borel m-system, 228
Borel approximate invariant density, 220,
230
Borel approximate invariant mean, 220, 230
Borel equivalence, 231
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Borel equivalent, 231
Borel field of operators, 88
Borel groupoid, 227
proper, 228
Borel Haar system, 227
proper, 228
Borel Hilbert Bundle, 85
Borel space
disjoint union, 85
Bruhat approximate cross section, 84

Co(T)-algebra, 125
continous field, 126
Cartan G-space, 34
Cartan action, 34
CCR, 128
co-trivial equivalence relation, 5
commutant, 88
completely invariant mean, 260
complex Radon measure, 79
a-bounded, 244
A-bounded, 219
Radon-Nikodym Theorem, 80
total variation, 80
vs complex measure, 79
composible pairs, 3
conditionally compact, 102
conditionally compactly supported, 206
continuous choice of Haar measures, 81
continuous family of states, 336
continuous field ofC*-algebras, 126
continuous in the inductive limit topology,
19
conull set, 162
covariant pair, see also covariant
representation
covariant representation, 24
cross norm, 317
cross section, 63
regular, 63

decomposible operator, 88
diagonal, 87
diagonally compact, 102
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direct integral, 86, 88 homomorphism, 5
discrete isotropy at v, 298 isomorphism, 5
discretely trivial isotropy, 298 measurewise amenable, 193, 274
Disintegraion Theorem, 169 metrically amenable, 126
principal, 30
equivalence, 44 proper, 33, 153
Borel, 231 properly amenable, 199
orbit spaces, 46 pull-back, 45
equivalence relation, 5 r-discrete, 11
co-trival, 5 reduction, 4
generalized, 5 restriction, 4
trival, 5 small category with inverses, 7
equivalence theorem, 60, 99 space of closed subgroups, 81
Morita compatible, 60 topological, 3
reduced version, 60, 97 topologically amenable, 189
equivalent groupoids, 44 transformation, 6
essential unitary representation, 163 transitive, 30
essentially free, 279 unitary representation, 162
étale groupoid, 12, 150 groupoid C*-algebra, 18
eventually compactly supported, 343 for a group, 20

for transformation groups, 22

Fell topology, 81 full or universal, 18

Fell’s Criterion, 1

P i reduced, 19
rst ca .egory, groupoid action, 29
free action, 29
Cartan, 34
Fs-subset, 38 free, 29
. * i
full groupoid C*-algebra, 18 minimal, 110, 302
full subset, 46 i
orbit, 30

fullprojection, 95

bit map, 30
fundamental groupoid, 3 orbit map

orbit space, 30

G-invariant function, 257 proper, 32

G-irreducible, 112 transitive, 29
groupoid bundle, 7

G-space, 29 . )

proper, 32 groupoid homomorphism, 5
G-space ’6 groupoid isomorphism, 5
GCR 1728 G-set, 11

Gs-subset, 38 G-simple, 279

generalized equivalence relation, 5
generalized limit, 143
generalized morphism, 52
composition, 53
factors, 55
isomorphic, 53
(G, H)-equivalence, 44

Haar measure, 141

Haar system, 9
imprimitivity groupoid, 154
proper groupoid, 153
transitive groupoid, 153
wide subgroupoid, 155

homomorphism

graph, 52 nondegenerate, 331

group action, 6 of C*-algebras, xv
free, 7

group bundle groupoid, 7 I-norm, 16

groupoid, 3 I-norm bounded, 16
action, 6 ideals in C*-algebras, xv
amenable, 189, 199 imprimitivity groupoid, 47, 48
arrow picture, 5 equivalent to, 48
blow-up, 45 homeomorphic to, 47
bundle, 7 induced representation, 115
equivalence, 44 induction in stages, 118
equivalence relation, 5 regular representation, 117
étale, 12 inducing representations, see also induced

group bundle, 7 representation



inductive limit topology, 2, 343
eventually compactly supported, 343
proper convergence, 2

inessential reductions, 162

integrated form of a representation, 164

invariant m-system, 198

invariant set, 108, 349

irreducible closed set, 112

isotropy group, 4, 30, 37, 44

isotropy groupoid, 143, 145

isotropy map, 83, 145

A-bounded, 219
liminal, 128

liminary, 128

linking groupoid, 46, 56
local basis, 343

locally closed, 38
locally compact, 1
locally convex, 343
locally in L2(p), 305
locally v-null, 80
locally of second category, 39
Lusin’s Theorem, 290

Mackey-Glimm-Ramsay Dichotomy, 38
meager, 39
mean, 187, 193, 244

completely invariant, 260

invariant, 193, 244
measurewise amenable, 193, 274
measurewise invariant mean, 220, 252
metrically amenable, 126
metricallyamenable, 196
minimal action, 110
modular function, 157

group, 15, 64

multiplicative, 162
moment map, 29, see also anchor map, see

also structure map

non-amenable group, 188
non-meager, 39
nondegenerate, 18
nowhere dense, 39

open at u, 146

open map, 1

orbit, 30

orbit map, 30

orbit space, 30
topology, 30

pair groupoid, 5, 141

m-compact, 77

T-system, 72
compactly supported, 207
conditionally compactly supported, 206
equivariant, 73
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finite, 207

full, 72

invariant vs equivariant, 73

proper, 72
Polish space, 38
positive definite function, 188
positive type function, 189
postliminal, 128
postliminary, 128
pre-compact, 80
principal groupoid, 30
projective tensor product, 317
proper G-space, 32
proper action, 32
proper Borel G-space, 228
proper Borel groupoid, 228
proper Borel Haar system, 228
proper groupoid, 33, 153

has Haar system, 153
properly amenable

G-space, 199

groupoid, 199

Borel, 228

map, 199
properly Borel amenable, 228
pseudo-image, 267
pull-back, 45
push-forward measure, 158

quasi-interior, 39

quasi-invariant measure, 157, 243
exists, 158

quotient Borel structure, 93

quotient topology, 30

r-compact support, 12
r-discrete, 11, 150
Radon family of measures, 70
Radon measure, 1, 69, 79, 244
complex, 79
Ramsay Dichotomy, 38
range map, 3
reduced groupoid C*-algebra, 19
for a group, 21
for transformation groups, 23
reduced norm, 19
reduction, 4
reduction homomorphism, 349
regular measure, 69
regular neighborhood basis, 50
regular representation, 18, 119
regularcross section, 63
relatively bounded, 79
Renault’s Disintegration Theorem, 19, 169
representation, 16
continuous in the inductive limit
topology, 19
induced from an isotropy group, 123
nondegenerate, 18
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regular, 18, 119

support, 111

unitary, 162
representations of C*-algebras, xv
Riesz Representation Theorem, 69

saturated set, 108, 183
saturation of a measure, 158
saturation of a set, 111, 183
second category, 39
slice maps, 317
small category, 7
source map, 3
stability group, 30
state, 331
continuous family, 336
faithful, 335
restriction to Cp(X), 331
strict dual, 315
strict homomorphism, 52
strongly essentially free, 311
structure map, 30
subgroupoid, 4
support of a|r,, 291
support of M, 107, 111
support of a representation, 111
systems of measures, see also m-system

To topological space, 38
Tietze Extension Theorem, 2
topological approximate invariant density,
221

topological groupoid, 3
topological invariant mean, 219
topologically amenable groupoid, 189
total variation measure, 80, 198, 315
total variation norm, 197, 315
totally Baire space, 112
transformation group, 6
transformation groupoid, 6, 30
transitive action, 29
transitive groupoid, 30

amenable, 277

C*-algebra, 62

equivalent to G(u), 44
translation map, 34
transversal, 46
trivial equivalence relation, 5
type I, 128

unit fixing groupoid extension, 236

unit space, 4

unitary representation, 162, 163
almost everywere, 162
integrated form, 164
weak, 163

universal groupoid C*-algebra, 18

universal norm, 18

Urysohn’s Lemma, 2

INDEX

weak approximately invariant continuous
mean, 207
weak topology, 316
weak unitary representation, 163
weak-representation, 169
equivalent, 169
nondegenerate, 169
wide subgroupoid, 48, 155



