Subject Index

A-genus, 129, 149, 154, 160
a-T-amenable group, 304-306
a-T-menable group, 308
A-theory (Waldhausen), 174, 184, 249
see also assembly map
a-approximation theorem (Chapman-Ferry),
96, 97, 106, 109, 120, 122, 124, 165
acyclic group, 25
acyclic universal group, 30
Alexander trick, 122
algebraic K-theory, 80, 86, 121, 136, 164, 166,
170, 173, 187, 200, 201, 218, 253, 266,
288, 293
algebraic Poincaré complex (= chain complex)
cobordism of, 121
relation to L-theory, 104
controlled, 119
almost-flat bundle, 151, 179
almost-flat manifold, 294
almost-invariant vector, 49
amenability, 48, 49, 75, 76
Property (T), 50
amenable group, 49, 50, 52, 53
discrete, 51
analogy, ix, 134, 138, 177
Andreev’s theorem, 29
Anosov (as an adjective), 298
ANR (= absolute neighborhood retract), 99
antistructure, change of, 288
approximate fibration, 6, 164, 275, 278-282,
289, 303
approximate Poincaré complex, 164
Arf invariant, 104
arithmetic group, 32, 43, 59, 67, 74
arithmetic lattice, 14
arithmetic manifold, 19, 59

aspherical, 5, 10, 13, 20-27, 70
equivariant aspherical space, 202, 210, 231
aspherical object in a geometric category, 107
assembly map, 105, 112, 137, 138, 151, 153,
163, 168, 173, 200, 215, 220, 221, 225,
232,233, 235, 255, 266
twisted assembly (= assembly with
coefficents), 181
twisted assembly (= assembly with
coeflicients), 281, 304, 307
asterisk, 34
asymptotic transfer, 298
Atiyah’s theorem, 39, 72
Atiyah—Bott-Milnor theorem, 80, 81
Atiyah—Hirzebruch theorem on circle actions,
129, 136
see also Schultz conjecture
Atiyah—Kodaira bundle, 91-93, 159, 264
Atiyah-Lichnerowicz—Singer theorem on
positive scalar curvature, 132
Atiyah—Patodi—Singer theorem, 80
n-invariant, 117, 118
homotopy invariance of, 118, 125
homotopy invariance of the
Cheeger—Gromov analogue, 126
homotopy noninvariance of this invariant,
127
Atiyah—Schmid and the L2-index theorem, 77
Atiyah-Singer index theorem, 82, 83, 120, 134
for families, 86, 90, 91, 136
G-index theorem, 116, 136
Aut, 186
automorphisms of an aspherical manifold, 267

bad end, 160
Baily-Borel compactification, 72
based chain complex, 171
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Bass conjecture, 146
Bass—Heller—Swan theorem, 88, 120, 173, 201,
294
Bass—Serre tree, 13
Baum—Connes conjecture, 19, 31, 125, 137,
147, 169, 291, 297, 302-309
counterexamples to, 306, 309
for a-T-amenable groups, see
Higson—Kasparov theorem
for hyperbolic groups, 169, 262
with coefficients, 141, 170
Baum-Fulton—-MacPherson Riemann—Roch
theorem, 159
Baumslag—Dyer—Heller construction, 25
Bieberbach theorem, 1, 4
Bieri—Eckmann duality group, 72
birational equivalence, 160
birational invariance, 159, 160
block automorphism, 190, 246, 269
block bundle, 6, 155, 165, 187, 190
blocked surgery, 104, 165, 166
Bochner formula, 132, 149
Borel conjecture, 4, 79, 84, 89, 117, 118, 138,
163, 164, 173-176, 187, 199, 202, 233,
247, 258, 261, 263, 268, 271, 278, 287,
291
and algebraic K-theory, 166
and the assembly map, 165
assembly map, 105
bounded, 108, 124, 306
counterexample, 108, 124
counterexample, 119
for almost-flat manifolds, 294
for flat manifolds, 294
for hyperbolic groups, 174, 262
for non-positively curved manifolds, 296
for poly-Z generalizations, 294
for the torus, 88, 96, 101, 123, 292
for torsion-free groups, 102, 118
isovariant, 199, 206, 211, 237
proper, 39, 45, 65-70, 168, 199
supernormal spaces, 216
twisted, 168
see also assembly map (= assembly with
coefficients)
see also equivariant Borel conjecture
Borel construction, 224, 250
Borel game, 137, 163
Borel package, 120, 146, 166, 167, 266, 272,
274,282, 300
Borel subgroup, 36, 37

341

Borel theorem on group actions, 283, 286
Avramidi’s extension to non-uniform
lattices, 286
partial extension to essential manifolds, 284
Borel theorem on the stable cohomology of
lattices, 74
Borel-Harish-Chandra theorem, 14
Borel-Serre compactification, 13, 32, 37, 71,
72
Borisov—Libgober theorem, see higher elliptic
genus
Borromean rings (and phenomena), 245, 248
Bott element, 151
Bott periodicity, 65, 135, 151, 230
and functoriality of K-theory, 100
equivariant, 175
boundary convention, 200
boundary of a discrete set, 49
bounded category, 107, 287
bounded cohomology, 2, 8
bounded generation, 76
bounded geometry, 142, 179, 306, 309
bounded propagation speed, 152
branched cover, 23
Brauer induction, 294
Browder product theorem, 238
Browder’s theorem (comparing equivariant
and isovariant homotopy equivalence, 238
Browder—Levine fibering theorem, 87, 277
Browder—Livesay theory, 275, 288
Browder—Novikov theorem, 73, 79
Browder—Quinn L-group (or surgery), see
stratified L-group (stratified structures)
Brown-Douglas—Fillmore theory, 135
Bryant—Ferry—Mio—Weinberger (BFMW)
classification of homology manifolds, 123
BSF, 40, 41
BSO, 40, 65
Burnside problem, 29

C*-algebra, 124, 136, 137, 139, 140, 145, 152,
163, 164, 168, 175

maximal, 137

reduced, 137

see also noncommutative geometry
Cym, 137,178,302
ChaxT, 137,178,234, 302
Cry 169
Cannon conjecture, 261

in high dimension, 262
Cannon—Edwards theorem, 214

see also double suspension theorem
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Cappell’s element, see UNil
Cappell-Weinberger semifree PL actions on
neighborhoods, 158
see also supernormal
Cartan fixed-point theorem, 2, 52
Carter vanishing theorem, 210, 241
CAT(0), 22, 24,29
CAT(k), 23
Cayley graph, 29, 53, 55, 75, 261
Chang—Weinberger flexibility theorem, 114,
126
residually finite case, 82
Chapman’s theorem (topological invariance of
torsion), 252
characteristic classes, 79, 81, 129, 162, 163,
168, 220, 221, 226, 227, 251
see also Chern class; Euler class; Pontrjagin
class
Chase’s theorem, 241
Cheeger constant, 53
Cheeger Hodge theory on pseudomanifolds, 82
Cheeger inequality, 54
Cheeger spaces, 181
Cheeger—Gromov and L2-cohomology, 70, 77
Chern character, 66, 133, 136, 140
Chern class, 133, 150, 179
Clinton, Bill, 141
closed geodesic, 184, 212, 235, 299
coarse Novikov conjecture, 125
coarse quasi-isometry, 107
cobordism, 80, 83, 84, 104, 116, 119, 150,
154, 155, 204
codimension-1 methods, 291
in controlled topology, 293
see also splitting
codimension-1 splitting, see splitting theorems
coefficients, 131
see also Baum—Connes conjecture (with
coefficients)
cohomological vanishing, 56
cohomology of groups, 72
commensurator, 59
compact dual, 44, 58, 59, 78
compactification, 71
see also Borel-Serre; Baily—Borel; Gromov;
Higson
concordance embedding group, 241, 248, 255
concordance implies isotopy, 243, 246
conditionally negative-definite, 306
configuration space, 246, 248
congruence quotient, 55, 60

Subject Index

congruence subgroup, 33, 37, 74
congruence subgroup theorem, 60
connected sum
Cappell’s example, 121, 282
Connolly-Davis theorem, 203, 205, 254
homotopy invariance of, 203
Stallings’ theorem, 203
Conner conjecture, 289
Conner—Floyd examples, 250
Conner—Raymond conjecture, 259, 269, 271,
285, 288
Conner—Raymond theorem, 270, 286
Connolly-Davis calculations of UNil, 205
see also L-groups of the dihedral group
Connolly-Davis—Khan calculation of the
isovariant structures of involutions on the
torus with isolated fixed points, 207
contractibility function, 127
contractible space of choices, 4, 106, 186
controlled topology, 104, 106, 119, 122, 138,
156, 162, 224, 273, 293, 297
h-cobordism, 97
approximate control, 106
bounded control, 106, 152
see also bounded category
continuously controlled at infinity, 106, 216
controlled A-cobordism, 173
controlled Poincaré complex, 164
controlled Poincaré space, 123
controlled surgery, 165, 281
controlled symmetric signature, 162, 274,
276, 301, 303
epsilon control, 106
foliated control, 106, 299
forgetting control, 105, 238
convolution algebra, 141, 145
Cooke theory, 239
see also homotopy action
core, 18
Coxeter group, 21-23
right-angled, 22
cusp, 34, 36, 59
cyclic homology, 140, 184
and higher trace maps, 146
cyclotomic trace, 185

A(M) (= Sullivan class = controlled
symmetric signature = class of the
signature operator), 162, 177, 179, 181,
222,227,228, 274

topological invariance of, 303

Davis conjecture, 265, 266

https://doi.org/10.1017/9781316529645.011 Published online by Cambridge University Press


https://doi.org/10.1017/9781316529645.011

Subject Index

Davis reflection group method, 20, 71, 102,
265
Davis—Liick assembly map, 209, 233
de Rham’s theorem (on the classification of
lens spaces), 80, 86, 114, 116, 119
decomposition theorem, 237, 238, 241
deep truths, 78
DeGeorge—Wallach, 77
Dehn filling, 23
Dehn lemma, 292
Dehn surgery, 17, 24
see also Thurston’s Dehn surgery theorem
Delorme—Guichardet theorem, 52, 57
Shalom’s variant, 52
dihedral group (finite) acting freely, see
spaceform problem
dihedral group (infinite), L-theory of, 198,
204, 206, 254
see also UNil
Dirac operator, D, 132, 148, 149, 160, 177
Dirac—dual Dirac, 179
Dirichlet unit theorem, 171
double suspension theorem, 123, 214
DPP (disjoint disk property), 99
Dranishnikov’s example of a
dimension-raising CE map, 108, 124
Dress induction, 295, 296
Nicas, 295
dynamics, 145, 174, 296

Edwards’s theorem, 97, 100, 123, 124, 195,
216
EG (or ET') (= universal space for free actions,
113,131
ET (= universal space for proper actions), 209
Eilenberg swindle, 194, 201
Eilenberg—Mac Lane space, 169, 199
see also aspherical
elliptic complex, 134
see also elliptic operator
elliptic genus, 297
see also higher elliptic genus
elliptic operator, 135-137, 163, 164, 301
elliptic package (including elliptic regularity),
134
embedding theory, 217, 220, 235, 242, 255
g-approximation theorem, see Ferry’s theorem
equivariant Borel conjecture, 114, 185, 199,
201, 203, 204, 206, 219, 225, 230-232,
235,254
failures, 205, 211, 237, 245, 255
isolated singular set, 212

343

see also Connolly—Davis—Khan;
equivariant structures on an affine
torus
modified, 202
equivariant category, 224, 237
equivariant Eilenberg—Mac Lane space, see
aspherical space
equivariant fundamental group, 210, 224, 239,
252
equivariant maps as fixed points, 223
equivariant Novikov conjecture, see Novikov
conjecture, equivariant
equivariant structures on an affine torus, 211,
255
equivariant symmetric signature, 222
equivariant Whitehead group, see stratified
‘Whitehead group, 210
essential manifold, 285
Euler characteristic, 7, 23, 61, 63, 64, 77, 82,
135
exact sequence of K-groups (associated to an
algebra and an ideal), 137
excessive symmetry, 283, 285, 289
Lorentzian manifolds (Melnick), 290
non-aspherical case (van Limbeek), 290
noncompact manifolds (Avramidi), 289
when the fundamental group has no normal
abelian subgroups, 285
exotic product, 301
exotic spheres, 176, 230
see also Kervaire—Milnor
expander graph, 48, 53-55, 125, 305, 309
and non-existence of uniform embeddings,
309
extension across homology collars, 252

F/Cat, 103
F /Top, 41, 109
F /0, 40, 41
family bounded transfer, 113
Farber, 74
Farrell fibering theorem, 87, 89, 111, 123,273,
2717, 282,292
Farrell-Jones, 5
Farrell-Jones conjecture, 89, 114, 202, 204,
206, 210, 220, 232-235, 249, 255, 257,
296
for CAT(0) groups, 302
for discrete subgroups of a real Lie group,
296
for hyperbolic groups, 234, 262, 299
Federer spectral sequence, 247, 255
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Ferry’s theorem, 94, 95, 97, 98, 122, 296
equivariant, 230
Ferry—Pederson reduction (of the Spivak
fibration for homology manifolds), 274
fibering in the presence of excessive
symmetry, 285
fibering problem, 86
finite asymptotic dimension, 309
finitely dominated complex, 87
fixed-point free action, 212, 259, 260, 267
fixed-point theorem, 52
Lefshetz, 250
flag, 36
flat manifold, 1, 35
flattening of L cosheaves, 218
foliated control, 299
foliated space, 75
foliation, 77, 143
C*-algebra of a foliation, 145
Folner sequence, 49, 51
Folner set (= element of a Folner sequence), 49
forgetful map, 216, 225, 234
Fowler’s theorem, 265
see also Davis conjecture
Franz independence lemma, 116
Fredholm operators, 136
free loop space, 147
Freedman
four-dimensional topological surgery, 251
proof of the 4-dimensional Poincaré
conjecture, 94
functoriality, 33, 56, 70, 74, 99, 102, 105, 123,
162, 199, 215, 225, 256
fundamental group at oo, 21
fundamental theorem of algebraic K-theory,
172
see also Bass—Heller—Swan theorem
fundamental theorem of controlled topology,
297

G-signature, 116, 222

is a multiple of the regular representation

for G acting freely, 116
G-signature theorem, 116, 130, 157
G-invariant skew-symmetric bilinear form,
222

I'-group, see homology surgery
Gabai’s theorem, 21
gap hypothesis, 241, 244, 254, 255
Garland method, 76
Gauss—Bonnet theorem, 2
generalized modular symbols, 32

Subject Index

geodesic flow, 298
geodesic space, 23
geometric cycle, 56, 60
geometric group theory, 107
geometric module, 297, 299
geometricization conjecture (Perelman’s
theorem), 11, 28, 250
geometricization theorem, 262
ghastly homology manifold, 100
Giffen examples, 192
see also Smith conjecture
girth, 55, 309
GL,(Zn), 87
gluing aspherical spaces, 13, 268
Goodwillie-Klein—Weiss calculus of
embeddings, 185, 248, 257
graph manifold, 39
Gromov stupid problems, 223
Gromov-Hausdorff space, 127
Gromov-Lawson—Rosenberg conjecture, 132
connection to the Novikov conjecture, 163
for the torus, 132
Gromov—Piatetski-Shapiro grafting (or
examples), 19, 28, 47, 267
Gromov-Schoen arithmeticity, 28
Gromov-Thurston examples, 23
group action, see equivariant;
pseudo-category; higher signature
localization; Atiyah—Hirzebruch theorem;
PL; smooth; topological
group cohomology, see cohomology of groups
group extension, 259
group of intermediate growth, 75
groupoid, 140
G-signature, 223, 227

h-cobordism (= s-cobordism for the purposes
of this book), 88, 97, 99, 119, 120, 124,
165, 172, 184, 191, 242
equivariant h-cobordism, 189
proper h-cobordism, 195
stratified, see Wh'°P
h-principle, 249
see also immersion theory spirit of dealing
with failure
Haefliger knots, 246
Haefliger links, 246, 247
Haefliger’s theorem on classification of
embeddings in the metastable range, 248
Haken manifold, 85, 291
handlebody theory, 89
harmonic map, 284, 285, 289
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haspherical, 263
Hattori-Stallings trace, 146
heat flow, 50, 152
Heisenberg group, 39, 45
hereditary homotopy equivalences, 85, 93, 96,
100
higher A-genus, 151, 154
higher Dirac class, 230
higher elliptic genus, 162
higher p-invariant, 126, 127
and algorithmic undecidability of
homeomorphism, 127
higher signature, 85, 91, 110, 127, 131,
154-156
cutting and pasting, 128
for manifolds with boundary, 117, 128
localization, 158, 176, 222, 226
twisted, of a fixed-point set, 181, 226
higher Todd genus, 154, 159
Higson compactification, 125, 180
Higson corona, 125, 180
Higson—Kasparov theorem, 304-306
Hilbert modular group (and variety), 28, 37
Hilton—Milnor theorem, 247
Hirzebruch Riemann—Roch theorem, 133
Hirzebruch signature theorem, 81, 84, 119
Hitchin’s theorem, 176
HNN extensions, 14
holonomy group, 2
homeomorphism group, 174, 186, 269
homology manifold, 99, 100, 123, 213, 216,
222,230, 251, 261, 263, 264, 267, 270,
272,274,276
CE approximation for, 124
homogeneity conjecture, 124
nonresolvable, 123
rational, 130, 155
resolvable, 100
s-cobordism, 123
see also resolution conjecture
homology sphere, 99, 123, 191
homology surgery theory (Cappell-Shaneson),
158, 264
homotopically stratified space, 213, 252
homotopy action, 239
homotopy complement, 242
homotopy fixed set, 111, 113, 125, 224, 245,
249
spectral sequence, 245
homotopy invariance of embedding in
codimension 2, 203

345

homotopy invariant, 7

Hopf conjecture, 7, 26, 64, 77

Hopf exact sequence, 210

Hopf linking number, 244

Hopf theorem, 210

horosphere, 35

hyperbolic group, 169, 174, 234, 261-263, 287
boundary, 261

hyperbolic manifold, 2, 15, 17, 24, 28, 29, 34,

36, 47, 61, 262

non-isometric involutions of, 268

hyperbolization, 25-27, 262

ideal boundary, 6
immersion theory, 93, 248

spirit of dealing with failure, 249
incompressible surface, 11
index, 129
index map, 138
index theorem and theory, 111, 129, 132, 134,

135, 149, 151, 175, 176, 227
higher, 145
induction theory
see also Brauer induction; Dress
induction

induction thory, 294

see also Atiyah—Singer index theorem
infranilmanifolds, 294
interbreeding, 19
intersection homology, 82, 256, 287
intersection number, 242
invariant mean, 49
invisibility of the best thinking, 273
involution on the Whitehead group

in the stratified setting, 200

see also Milnor duality
irreducible lattice, 16
Iso(M), 236

and its connection to Poincaré embeddings,

239

isometry group, 35
isometry group of hyperbolic space, 35
isovariant category, 237
isovariant finiteness obstruction, 241
isovariant homotopy equivalence, 217
isovariant Poincaré complex, 236, 240, 245

jokes, 9, 51, 64, 78, 83, 95, 139, 141, 221, 302
JSJ (Jaco—Shalen—Johannson) decomposition,

11
Ko, 170-173
K1, 170-173
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K(z), 185

K-equivalence, 162

K-homology, 135, 139, 162

K-theory (of a C*-algebra), 137, 139, 147,
152, 175, 184

Kibhler, 65, 68

Kan—Thurston theorem, 25

Kasparov KK-theory, 121, 139, 304

Kasparov’s theorem on the Novikov
conjecture, 94, 121, 132, 304

Kazdan—Warner theorem, 149

Kazhdan, 48, 51

see also Property (T)
Kerckhoft’s theorem, 6, 187
see also Nielsen realization problem

Kervaire’s theorem, 191

Kervaire-Milnor theorem on differentiable
structures on spheres, 42, 66

Kesten’s theorem, 75

Kirby—Siebenmann theorem on topological
manifolds, 42

Kolmogorov-Barzdin, 53

Kostant’s theorem (on Property (T) for
Sp(n, 1)), 51

L-class, 92, 103, 120
L — K, 138
Lz—signature, 82
L?-Betti number, 62, 64, 74, 76
L?-cohomology, 56, 61, 75
L-group, 103, 111, 114, 120, 123, 138
algebraic definition, 104
bounded, 109
cobordism definition, 104, 121, 156
decorations (s, & or p), 181, 193
periodicity, 104, 112
see also stratified L-group
Lafforgue’s work on Baum—Connes, 302
Laplacian, 49, 50, 62, 134, 149, 152
large scale homology, 110
lattice, 12, 13
cohomology, 56
see also arithmetic lattice; uniform lattice;
nonuniform lattice
Lefshetz number, 146
lens space, 79, 114, 162
Lie algebra, 247
linking invariant, 244, 245
linking number, 242, 244
local index, see resolution of homology
manifolds; Quinn index
localization, 42

localization principle, see localization theorem
localization theorem, 133, 136, 158
higher signature, 155, 158
Ranicki, 115, 181
Segal, 226, 266
locally flat (submanifold), 219
looking glass, 139
see also noncommutative geometry
Liick approximation theorem, 61, 64, 70, 74,
82
Lusztig method, 90, 121, 136, 150, 179

Madsen—Rothenberg equivariant transversality
theorem, 197, 228, 253
magic number conjecture (phenomenon), 271,
286
Malcev’s theorem, see residually finite
manifold whose universal cover has finitely
generated homology, 277, 279, 282
conjectural structure, 278, 282
manifold with boundary, 213-219
manifold with no symmetry, 288
Margulis arithmeticity theorems, 16, 19, 28,
36, 284
Margulis construction of expanders, 51
Margulis superrigidity, see superrigidity
Markov operator, 50
Massey products, 245
Matsushima formula, 56, 58
maximal flat, 34
maximal parabolic, 37
Mayer—Vietoris sequence
for K-theory, 292
for L-theory, 292, 304
Mazur manifold, 21
measure equivalence, 64
metastable, 244, 245, 247, 248
Millson example, 47, 61
Milnor p-invariants, 245
Milnor duality theorem (= formula), 172, 195,
204
Milnor’s counterexamples to the
hauptvermutung, 194, 251
Milnor’s theorem on the spaceform problem,
250
minimal parabolic, 37
modified equivariant Borel conjecture, 202
modular symbols, 56, 61
Morita equivalence, 141, 223
Mostow rigidity theorem, 2—4, 8, 19, 24, 66,
186, 187
multiple linking invariants, 245
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Myers—Steenrod theorem, 3, 289

negative K-groups, 293
negative-type kernel, 306, 308
Nielsen fixed-point theory, 146
Nielsen realization conjecture, 187, 260
Nielsen realization problem, 6, 189, 251, 259,
269-271, 286
counterexamples
Block—Weinberger, 267
Raymond-Scott, 259
free case, 267
Nil, 164, 172, 199, 201, 219, 232, 233, 235,
254, 255, 268, 275, 280, 282, 289, 293,
297, 304
and failure of equivariant Borel conjecture,
199, 219, 254, 281
non-arithmetic lattice, 16, 29
non-isotopic embeddings, 242
using self-linking numbers (Shirokova’s
thesis), 255
non-locally flat embeddings, 217
see also regular neighborhood
non-normal cover, 74
non-positive curvature, 2, 4, 22, 27, 98, 230,
257
see also Novikov conjecture; Kasparov’s
theorem; Borel conjecture
non-triangulable aspherical manifold, 27, 30
non-uniform lattice, 14, 15, 28, 286
noncommutative geometry, 120, 139, 140
noncommutative space, 136
see also C*-algebra
nonlinear similarity, 228, 253, 256, 274
Cappell-Shaneson examples, 228, 256, 276
odd-order theorem (Hsiang—Pardon;
Madsen—Rothenberg), 256, 303
normal invariant, 40
Novikov additivity, 93
Novikov conjecture, 54, 71, 79, 81, 84-85, 89,
90, 118, 120, 129, 131-133, 138, 150,
152, 156158, 160, 162-164, 173, 174,
178, 179, 207, 220, 222, 226, 231, 274,
279, 287, 304, 306
assembly map, 105
coarse, 125
equivariant, 155, 199, 208, 220-231, 256,
266, 303
difficulty at the prime 2, 226, 227
for positive-dimensional Lie groups, 229
pseudo-equivalence versus (rel sing)

equivariant homotopy equivalence,
225
for free abelian groups, 111
for groups of finite asymptotic dimension,
125
for groups that uniformly embed, 307
for linear groups
(Guentner-Higson—Weinberger), 308
for non-positively curved manifolds, 121,
122
see also Kasparov’s theorem
integral form, 103
Rosenberg’s algebraic-geometric, 159, 163
stratified homotopy equivalences, 256
strong, 154, 163
torsion-free groups, 162
Novikov game, 129, 133, 137, 148, 160, 302
Novikov package, 168, 181
Novikov’s theorem, 43, 85, 109, 120, 123, 156,
161,227
for non-positively curved manifolds, 94
see also Kasparov’s theorem
generalized, 162
Gromov’s proof of, 92
proof using bounded Novikov conjecture,
110
Q'S 41
Oliver number, 198, 250
one-point compactification, 195, 196, 213
oozing problem, 117
orbifold fundamental group, see equivariant
fundamental group
orientation character, 115
outer automorphism group, Out(rx), 3, 187

ni—nt theorem, 41
nt-sign (X), 115, 116
n-signature, see G-signature
Papakyriakopoulos’s theorems, 11, 292
parabolic subgroup, 34, 35, 60, 308
patch space, 267
PE = space of Poincaré embeddings, 237, 246
periodicity

for isovariant structure sets, 257

see also Bott periodicity; Siebenmann

periodicity
periodicity for isovariant structure sets, 301
Petrie conjecture, 250
Pimsner—Voiculescu theorem and Pimsner’s
theorem, 293, 304

PL group action, 171, 190

PL locally linear action, 193
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with non-blocked neighborhoods (around a
manifold fixed set), 193
with non-manifold fixed set, 191
PL Whitehead group, 201
Poincaré pair, 86
Poincaré complex, 86, 162, 182, 222
approximate, 164
controlled, 164
isovariant, 236
pair, 182
simple, 182
symmetric, 301
Poincaré conjecture, 95-97, 101
Poincaré duality, 81, 82, 156, 264, 265
Poincaré duality group, 262
Poincaré embedding, 217, 236, 242, 246
Pontrjagin classes, 40, 42—44, 65, 66, 68,
79-81, 109, 156, 180
first, p1, 46
see also Novikov’s theorem;
Browder-Novikov theorem
Ponzi scheme, 75
positive scalar curvature, 131, 148, 160, 177
concordance classes of metrics, 177
Gromov-Lawson, 150, 151, 177
Lawson—Yau theorem, 176, 230
Lohkamp, 163
Rosenberg’s theorem, 304
Schoen—Yau, 148, 163, 293
see also Atiyah-Lichnerowicz—Singer
positive-definite function, 306
Prasad’s theorem, 4, 31
Preissman’s theorem, 12
principle of descent, 110, 125, 154, 174, 179
pro-trivial, 20
product conjecture, 260
products, 238, 271, 274, 288
equivariant, 275
projective module, 183
proper structure set, 68, 211
properly rigid, 31
Property 7, 55
Property (T), 29, 31, 32, 48-58, 68, 75, 121,
137, 169, 178, 234, 302, 304-306
strong, 76, 305
pseudo-category, 223, 224, 230, 257
pseudo-equivalence, 223-225, 227, 229
pseudo-isotopy, 5, 175, 184, 187, 249, 288
of the circle, 249
space, 249, 257
pseudo-trivial, 131, 226

pure stratum, 196, 213

Q-rank, 32, 36, 38, 59, 67, 69, 70
Q-split torus, 14
quasi-geodesic, 262
quasi-isometry, 129, 153
invariance of being a manifold, 262
quasicrystal, 300
Quillen-Lichtenbaum conjecture, 74
Quinn
blocked surgery, 197
conjecture (precursor to Farrell-Jones), 255
homogeneity of strata, 196, 214
homotopically stratified space, 213
resolution theorem, 216
see also resolution of homology
manifolds
Quinn invariant (= local index), 100, 123, 263,
274,278,279
quotient space
in noncommutative geometry, 141

p-invariant, 116, 117, 226, 266, 276
Po(M)-invariant, 118
Ramanujan conjecture, 76
random group, 56, 309
random walk, 50, 55, 75
reflection group, 16
regular neighborhood, 11, 23
Cappell-Shaneson theory of regular
neighborhoods in codimension 2, 251
Reidemeister torsion, 119, 126
rel sing structures, 209, 215, 221, 223, 256,
263, 280
relative K-group, 178
relative group
assembly map, 178
relative hyperbolization, 26, 30, 268
relatively hyperbolic, 269, 287
replacement theorem, 226
representation theory, 56, 77
residually finite group, 46, 63, 132
resolution of homology manifolds, 123, 251
rigid stratified space, 280
rigidity
infinitesimal, 57
Margulis, see superrigidity
Mostow, see Mostow rigidity
non-locally rigid group actions, 198
Rips complex, 124, 287, 299
Rips homology, 282
Rochlin’s theorem, 21, 27, 30
Roe algebra, 152, 307
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Roe index theorem for partitioned manifolds,
178

Rosenberg conjecture, 133

Rossett’s theorem, 77

rotation number, 80

Rothenberg classes, 193, 251

Rothenberg sequence, 103, 182, 184

Rothenberg—Sondow theorem, 192

scalar curvature, 131
see also positive scalar curvature
Schultz’s conjecture, 130
secondary invariants, 114, 126
Selberg’s lemma, 46
Selberg’s theorem, 55, 76, 309
self-intersection number, 243
semidirect product, 141
semifree action, 158
Serre’s theorem on homotopy groups of
spheres, 40
Shalom, 76
Shaneson’s formula (thesis), 182, 273
shrinking, 195
Siebenmann CE-approximation theorem, 96
Siebenmann end theorem (= thesis), 43, 122
Siebenmann periodicity, 66
signature, 81, 83, 85, 122, 130
in finite covers, 82
multiplicativity of, 82, 155
with coefficients in a flat bundle (or
representation), 82, 117
with coeflicients in an almost-flat bundle,
152
see also Hirzebruch signature theorem
signature operator, B, 117
simple homotopy equivalence, 88, 99, 101,
103, 172, 173, 181, 183
see also Whitehead group
simply connected at infinity, 20
Smale—Hirsch theory, see immersion theory
Smith conjecture, 192, 199, 251
Smith theory, 131, 134, 155, 158, 191, 192,
207, 250
converses, 197, 214
by Jones, 197, 250
by Oliver, 197, 250
by other (PL; Top; locally linear), 199,
250
see also Chase’s theorem
smooth group action, 189
and unstable bundle theory, 190
smoothing structures, 67

Solomon-Tits theorem, 37
solvmanifold, 4
Sp(n, 1)
see also Kostant’s theorem
Sp(n, 1), 305
space of flat tori, 2, 14
spaceform problem (Madsen-Thomas—Wall
theorem), 250, 276, 295
spacification, 111
Spanier—-Whitehead duality, 242
spectral asymmetry, 80
sphere theorem, see Papakyriakopoulos’s
theorems
spherical fibration, 3941, 72, 217, 222, 236,
240, 242
Spivak fibration, 94, 242, 264, 287
see also Ferry—Pedersen reduction
splitting (away from 2) of equivariant strucutre
sets, 138
splitting problem, 86
splitting theorem, 89, 254, 291
Browder—Wall, 204
Cappell, 89, 121, 203, 269, 292
squeezing theorem, 106
stability of topology (away from 2) of
equivariant block bundles (or not), 187,
228,253
stable cohomology of SL,,, 31
stable cohomology of arithmetic manifolds, 59
stable isomorphism of spherical fibrations, 40
stable isomorphism of vector bundles, 40
Stallings criterion, 20
Stallings’s theorem on h-cobordism, 194
statistical topology, 300
Stoltz’s theorem on existence of positive scalar
metrics, 150, 177
Witten genus and positive Ricci, 176
stratifed L-group (or spectrum), 219, 256
stratified homeomorphism, 212
stratified homotopy equivalence, 215
stratified map, 215
stratified space, 212, 213
stratified structure, 217
stratified surgery, 238, 253, 256
stratum, 213
pure, 196, 213
strong approximation, 47, 74
structure set, 68, 99, 123, 212, 215, 216, 238
definition for all complexes, 101
definition for pairs, 102
equivariant, 212, 255
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group structure on, 101
isovariant, 225, 235, 244
SU(2), 176
Sullivan class, see A(M)
Sullivan conjecture, 255
Sullivan’s analysis of F'/Top, 42, 66, 83, 103
supernormal spaces, 214
supernormality and local flatness, 215
supernormal surgery, 215, 256
superrigidity, 19, 32, 58
surgery exact sequence, 103
see also surgery theory
surgery theorem for positive scalar curvature,
177
surgery theory, 39, 41, 70, 73, 90, 99, 104,
139, 147, 152, 177
see also stratified surgery
suspension map, 275
Swan’s theorem (on K-theory of the ring of
continuous functions), 136, 139, 170
symmetric Poincaré complex, 301
symmetric signature, 162, 177, 274, 276

tame (at co = in the sense of Siebenmann), 213
tame action, 196
taming codimension-3 embeddings (using
surgery), 217
taming theory, 269
tangentiality, 94, 98, 208, 221, 225, 232
Tate cohomology, 182, 200, 245
teardrop neighborhood theorem, 187, 281
Teichmuller space, 3
tensor square trick, 300
terrible history, 273
testable property, 300
thin triangle, 262
Thompson group, 306
Thurston’s Dehn surgery theorem, 17, 29
Thurston’s geometricization conjecture, 11
tiling, 143
aperiodic, 144
hull, 144
Tits buildings, 34, 38, 72
Todd class, 133
Top /O, 42
topological category, 42, 73, 93, 122
topological data analysis, 300
topological group action, 187
non-ANR fixed set, 195
non-manifold fixed set, 191
non-uniqueness of equivariant regular
neighborhoods, 194

Subject Index

torsion, see Whitehead torsion

torsion group, 75

torsion of an homotopy equivalence, 88

torus trick (a.k.a. Kirby’s trick), 96, 97, 121,

122

trace, 63, 145, 146, 184, 185

transfer, 111, 295

transversality, failure of equivariant, 197

transverse measure, 145

tree, 52

triangulations (Kirby—Siebenmann), 252
non-PL triangulations, 251

trichotomy theorem, 198

trivial element, 115

uniform embedding, 307, 309, 310
in Hilbert space (theorem of Skandalis, Tu,
Yu), 307
of fields by means of valuations, 308
uniform lattice, 14, 28
uniformly aspherical manifold, 109
uniformly contractible metric space, 108, 153,
179
UNil, 202, 206, 220, 232, 254, 255, 268, 275,
292,304
and counterexamples to the equivariant and
isovariant Borel conjectures, 206, 211,
268, 281
unipotent, 33, 36, 37
universal space for proper actions (EL), 209
unsolvable word problem, 29

Verdier dual, 219
von Neumann conjecture, 75

Waldhausen on algebraic K -theory of
amalgamated free products, 293
Waldhausen’s algebraic K-theory of spaces,
see A-theory
Waldhausen’s theorems on 3-manifolds, 292
Wall conjecture, 6, 260, 263, 265-267, 287
modified to homology constructions, 269
Wall finiteness obstruction, 103, 173, 214, 269
see also K
Wall group, see L-group
‘Wall realization, 119, 204, 264
Wang’s finiteness theorem, 25
Wedderburn decomposition, 223
Wh(r)
see also h-cobordism theorem, and K
Wh(r), 87, 88, 192, 213
Wh? (W), 195, 207
Wh'°P, 202, 209, 210, 218-220
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Whitehead group, 87, 120, 164, 166, 173, 174,
182, 199, 200, 202, 207, 282, 292, 296,
297
controlled, 173, 210
equivariant, 210
for a free product, 292
for an amalgamated free product, 293
for an amalgmated free product
see also Bass—Heller-Swan theorem
supernormal space, 215
see also h-cobordism theorem
Whitehead product, 247
Whitehead torsion
topological invariance of equivariant, 252
‘Whitney’s theorem, 238, 242
extra dimension, 243
Whitney’s trick, 242
Whyte’s metric (von Neumann conjecture), 75
wise, 222
Witt group, 159
Witt space, 287
word hyperbolic group, see hyperbolic group

Yu’s example, 153

Z(r) the center of 7, 186

Zeeman unknotting theorem, 243
zero in the spectrum conjecture, 178
zig-zag product, 76

https://doi.org/10.1017/9781316529645.011 Published online by Cambridge University Press


https://doi.org/10.1017/9781316529645.011

https://doi.org/10.1017/9781316529645.011 Published online by Cambridge University Press


https://doi.org/10.1017/9781316529645.011



