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abelian category, 165

absolute torsion, 249

additive

additive category, 180

additive invariant ,109

functorial additive invariant, 109

universal additive invariant, 109

universal functorial additive invariant, 110

admissible functor, 186

approximation

approximation of a chain complex, 211

approximation of a G-CW-complex, 35

finite approximation, 211

finite-dimensional approximation, 211

finitely generated approximation, 211

free approximation, 211

attaching

attaching cells, 8

attaching map, 7

making highly connected by attaching cells, 34

obtained by attaching cells, 34

B

Bass-HeIler-Swan homomorphism, 135, 205, 299

base, 167

cellular equivalence class of bases, 262

preferred equivalence class of bases, 251

boundary

boundary homomorphism of a localization square, 368, 369

boundary of a cell, 7

Burnside ring, 104

C

category

abelian category, 165

additive category, 180

category of Zn_graduate objects with bounded homomorphisms, 181

category with cofibrations and weak equivalences, 108

component category, 99

discrete fundamental category, 149

discrete orbit category, 151
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EI-category, 162

finite EI-category, 325

free EI-category, 325

fundamental category, 144

induced discrete category of a topological category, 149

orbit category, 145

small category, 162

topological category, 145

cell, 7

closed cell, 7

open cell, 7

cellular

cellular chain complex, 152

cellular equivalence class of bases, 262

cellular homology, 263

cellular homotopy, 32

cellular map, 32

cellular push out, 60

chain, 325

chain complex, 211

cellular chain complex, 152

chain complex of finite type, 211

chain complex with preferred equivalence class of bases, 251

elementary chain complex, 214

finite chain complex, 211

finite-dimensional chain complex, 211

finitely dominated chain complex, 221

finitely generated chain complex, 211

free chain complex, 211

positive chain complex, 211

projective chain complex, 211

round chain complex, 248

singular chain complex, 259

chain contraction, 215

chain homotopy representation, 293

characteristic map, 7

character map, 105

classifying space, 56

cobordism, 84

h-cobordism, 84

isovariant h-cobordism, 84

cofibration, 9
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coherent orientation, 393, 394

coinduction, 350

collapse

elementary collapse, 62, 255

collaps relative A, 62

compactly generated 6

completely regular, 27

congruences

congruences for the Burnside ring, 335

congruences for degrees, 403

congruences for the image of w, 335

complex

chain complex, 211

finite-dimensional G-CW-complex, 28

finitely dominated G-CW-complex, 47

finite G-CW-complex, 28

G-CW-complex, 6

G-CW-complex with round structure, 361

relative G-CW-complex, 6

(relative) G-CW-subcomplex, 21

skeletal-finite G-CW-complex, 28

special G-CW-complex, 367

component category, 99

cone

mapping cone,
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60, 213

(G,n)-connected, 33

(homological) 33

homological n-connected, 33

n-connected, 32

covering

discrete universal covering functor, 149

regular covering, 136

universal covering functor, 146

cylinder

mapping cylinder, 60, 213

D

degree, 0394

map with invertible degrees, 395

deformation

formal deformation, 63, 255
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de Rham cohomology, 375

dimension

dimension function, 392

dimension of a cell, 7

dimension of a chain complex,

dimension of a G-CW-complex,

homological dimension, 339

disc

semi linear G-disc, 91

discrete

211

28, 35

discrete fundamental category, 149

discrete orbit category, 151

discrete universal covering functor, 149

induced discrete category of a topological category, 149

domination

finite domination, 47, 221

E

EI-cateogry, 162

finite EI-category, 325

free EI-category, 325

elementary

elementary collapse, 62, L55

elementary expansion, 62, 255

equivalence class of bases, 251, 262

equivalent

stably equivalent, 238, 396

Euclidean neighbourhood retract, 37

Euler characteristic, 100, 227, 278, 360

Euler ring, 104

even

even G-homotopy representation, 392

expansion

elemenary expansion, 62, 255

expansion relative A ,62

extension

extension functor, 170

lift-extension, 137

Ext-module, 340



generated approximation, 211

generated chain complex, 211

generated Rr-module, 169
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F

fibration, 311

fibre homotopy, 312

strong fibre homotopy, 312

fibre homotopy equivalence, 312

strong fibre homotopy equivalence, 312

fibre transport, 314

total fibre transport, 314

finite

finite approximation, 211

finite chain complex, 211

finite domination, 47, 211

finite EI-category, 325

finite G-CW-complex, 28

finite Obr-set, 168

finite orbit type, 32

finite resolution, 220

skeletal-finite G-CW - complex, 28

finite-dimensional

finite dimensional approximation, 211

finite-dimensional chain complex, 211

finite-dimensional G-CW-complex , 28

finite-dimensional resolution, 220

finitely generated

finitely

finitely

finitely

finitely generated resolution, 220

finiteness obstruction, 52, 211, 278, 360

reduced finiteness obstruction, 52, 212, 278, 360

fixed point set, 10

form, 375

formal deformation, 63, 255

free

free approximation, 211

free chain complex, 211

free EI-category, 325

free Rr-module, 167

free resolution, 220

functor

admissible functor, 186

discrete universal covering functor, 149
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extension functor, 170

inclusion functor, 170

restriction functor, 170

splitting functor. 170

universal covering functor, 146

fundamental

fundamental category,144

fundamental groupoid, 145

discrete fundamental category, 149

G

gap conditions

weak gap condition, 88

group ring, 163

groupoid

fundamental groupoid, 145

H

Hausdorff space, 6

harmonic form, 375

hereditary ring, 328

homological dimension, 339

homology

cellular homology, 263

homology theory, 33

singular homology, 263

weak homology equivalence, 33, 212

equivalence, 33

homotopy

cellular homotopy, 32

G-fibre homotopy, 312

G-fibre homotopy equivalence, 312

homotopy lifting property, 311

oriented G-homotopy equivalence, 396

simple G-homotopy equivalence, 63

simple homotopy equivalence of chain complexes, 255

strong G-fibre homotopy equivalence, 312

weak G-homotopy equivalence, 33

weak equivalence, 33

homotopy representation, 392

even homotopy representation, 392

homotopy representation group, 396
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I

idempotent completion, 182

inclusion functor, 170

induction, 166

induction over the orbit types, 40

invariant

additive invariant, 109

functorial additive invariant, 109

invariant Riemannian metric, 375

universal additive invariant, 109

universal functorial additive invariant, 110

irreducible morphism, 186

isomorphism

isomorphism of (relative) G-CW-complexes, 7

IT-isomorphism, 265

isomorphic

IT-isomorphic pair, 265

isotropy group,

set of isotropy groups, 32

set of isomorphism classes of isotropy objects, 173

isovariant

isovariant h-cobordism, 84

isovariant G-map, 79, 84

isovariant Whitehead group, 84

isovariant Whitehead torsion, 85

J

join, 131

K

K-groups

K-groups of a category with cofibrations and weak equivalences, 182

K<groups of a G-space, 277

K-groups of an exact category, 182

K·groups of the category of finitely generated Rr-modules, 328

K-groups of the category of finitely generated projective Rr-modules, 183

K-groups of the category of Zn_graded objects with bounded morphisms, 181

L

Laplace operator, 375

length

length of a EI-category, 325

length of an object,

length of a Rr-module,

lift extension, 137

localization square, 368
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M

making highly connected by attaching cells, 34

map

map, 7

cellular map, 32

characteristic map, 7

character map, 105

isovariant G-map, 84

map with invertible degrees, 395

proper map, 14

stable map, 238

mapping

mapping cone, 60, 213

mapping cylinder, 60, 213

mapping torus, 129

module

finitely generated Rf-module, 169

free Rf-module, 167

free Rf-module with equivalence class of bases, 251

projective Rf-module, 165

Rf-comodule, 162

Rf-contramodule, 162

Rf-module, 163

Rf-module of finite type, 173

Rf l-Rf2-bimodule, 166

Moebius inversion, 330

morphism

irrducible morphism, 186

N

neighbourhood deformation retract (NOR), 9

noetherian ring, 327

normalizer, 11

o
obtained by attaching cells, 34

orbit

discrete orbit category, 151

finite orbit type, 32

induction over the orbit types, 37

orbit category, 145

orbit type, 32

orientation, 367, 393, 394

coherent orientation, 393, 394
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orientation behaviour, 392

oriented

equivariantly oriented G-manifold, 375

oriented G-homotopy equivalence, 396

P

pair

pair of G-CW-complexes, 21

IT-isomorphic pair, 265

path lifting, 27

Picard group, 385

Poincare torsion, 377

positive chain complex, 211

projective

projective chain complex, 211

projective class group, 118

projective Rr-module, 165

proper

proper map, 14

proper G-space, 16

push out, 10

cellular G-push out, 00

G-push out of spaces with simple structure, 76

R

rank, 199

reduced

reduced equivariant Reidemeister torsion, 363

reduced finiteness obstruction, 52, 212, 278, 360

reduced projective class group, 118

regular

completely regular space, 27

regular space, 136

regular covering, 136

Reidemeister torsion

equivariant Reidemeister torsion, 362, 375, 376

reduced equivariant Reidemeister torsion, 363

relative

relative G-CW-complex, 6

relative G-CW-subcomplex, 20

resolution, 220

finite resolution, 220

finite-dimensional resolution, 220

finitely generated resolution, 220

free resolution, 220



restriction, 166

restriction functor, 170

Riemannian metric

invariant Riemannian metric,375

ring

hereditary ring, 328

noetherian ring, 327

round

round chain complex, 248

round structure, 247, 361

round torsion, 248

s
set

Obr-set, 167

set of chains from x to y, 325

set of conjugacy classes of subgroups, 32

set of isomorphism classes of objects, 170

set of isotropy groups, 32

self-torsion, 246

semilinear disc, 91

simple

H-simple G-space, 122

simple G-fibration, 314

simple G-homotopy equivalence, 63

simple homotopy equivalence of chain complexes, 255

simple structure, 74

singular

singular chain complex, 259

singular homology, 263

skeleton,

skeletal-finite G-CW-complex, 28

slice, 24

space

classifying space, 56

compactly generated space, 6

completely regular space, 27

Haudorff space, 6

regular space, 136

space of harmonic forms, 375

special G-CW-complex, 367

spectral sequence, 343
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splitting

algebraic spiitting of K-theory, 196, 330, 332, 357, 358

geometric splitting, 196, 286

splitting functor, 170

stable

stable map, 238

stably equivalent, 238, 396

stably 408

stably R-linear, 1.08

unstably t-linear, 408

unstably R-linear, 408

strong

strong G-fibre homotopy, 312

strong G-fibre homotopy equivalence, 312

structure

round structure, 247, 361

simple structure, 74

support of a Rr-module, 325

suspension, 213

Swan homomorphism. 381

generalized Swan homomorphism, 384

T

tensor product, 166

topology

weak topology, 6

Tor-module, 340

torsion, 240

absolute torsion, 249

isovariant Whitehead torsion, 84

Poincare torsion, 377

reduced Reidemeister torsion, 363

Reidemeister torsion, 362, 375, 376

round torsion, 248

self torsion , 246

Whitehead torsion, 68, 252, 284, 360

transfer

algebraic transfer homomorphism, 291, 314

geometric transfer homomorphism, 317

transport

fibre transport, 314

total fibre transport, 314
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type

finite orbit type, 32

of finite type, 173. 211

type of a cell, 5

type of a Rf-module, 173

u
unit

trivial unit, 184

universal

discrete universal covering functor, 149

universal additive invariant, 109

universal covering functor, 146

universal functorial additive invariant, 110

universal principal G-bund1e, 56

W

weak

weak gap conditions, 88

weak G-homotopy equivalence, 33

weak homology equivalence, 33, 212

weak topology, 6

weight function, 403

Wey1 group, 11

Whitehead

Equivariant Whitehead theorem, 36

isovariant Whitehead group, 84

isovariant Whitehead torsion, 85

Whitehead group, 68, 184, 277, 357

Whitehead torsion, 68, 252,284, 300



Symbols

Roman letters

Af = A/Tors(A) 367

A(G)/ !GI'C(G)

ACG)

A(G,l')

A(G)

Burnside ring 104

103

285

BG

Cev
...

n 2; 0

classifying space 56

CC(X) cellular Zrr/(G,x)-chain complex

CS(X) singular Zrr/(G,X)-chain complex

Crr(X)

Codd ... C
n 2; 0 2n+1

C(G) II Z
(H)

C(G) c(G)/IGI,c(G)

ch (r)
p

Con(G)

Cone(f)

Cyl(f)

Dim(X)

EG BG

EI-CAT

EI-CATA eEl-CAT

(f)
n

E
x

e(X,H)

*F

set of conjugacy classes (H)

mapping cone

mapping cylinder

dimension function

universal principal G-bundle

category of EI-categories

n-dimensional elementary chain complex

extension functor

orientation behaviour

coinduction with F

induction withF

restriction with F

385

385

152

259

267

344

344

32

60, 213

60, 213

392

56

185

190

214

214

340

170

392

350

185

189
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F'

{f}

{f}o{g}

{f} .. {g}

438

restriction with F

stable equivalence class of maps

328

239

239

239

FMOD-Rr category of finitely generated Rr-modules 327

FFMOD-Rr

FPMOD-Rr

IGI

G/H

G
x

G
o

category of finitely generated free
Rr-modules

category of finitely generated pro-
jective Rr-modules

order of G

homogeneous space for H c G

isot ropy group of x s X

component of the identity

183

183

10

G (..a)
n

category of Zn-graded objects of..a with 181
bounded morphisms

328

H (r;M), Hn(r;M)
n

hdim(M)

(cellular, singular) Zrr/(G,X)-homology

de Rham cohomology

homological dimension

263

375

347

339

HDIM(Rr) =max{hdimMIM a Rr-module}

ho FACC-Rr

ho FDCC-Rr

339

291

292

HomRr(M,N)

Hom(x,y)

H c G

H <l G

(H)

de( C)
hX(X,A) , hX(X)l!m' hx(f)l/m

Inv(G) = CCG)*/ACG)*

Is r

set of morphisms for x to y

H closed subgroup of G

H normal closed subgroup of G

conjugacy class of subgroups represented
by H c G

set of isomorphism classes of objects

165

249

368,387,387

385

170
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173

K-groups of an exact category for n ;;; 0 182

K-groups of a category with cofibrations 182
and weak equivalences for n ;;; 0

Iso(B)

Iso(M)

Iso(X)

I x

K (J:>.)
0

K
1
(...2)

K 01) K1(Gn(JI», n :£-n

K (-e)n

Kn(E)

K (R)
0

K(R)
0

K (Rr) = Kn(FPMOD-Rr) nn

KG (X), n ;;;
-n

KG (X), n ;;;
-n

MOD-Rf

map(X,y)G

Mor(x,y)

set of isotropy groups of X

inclusion functor

Grothendieck group of an additive
category ..J4

projective class group

reduced projective class group

length of a Rf-module

length of a EI-category

length of an object

category of Rf-contramodules

set of G-maps from X to Y

set of morphisms from x to y

170

32

170

181

181

182

118

118

183

130

130

277

277

325

325

325

162

Mor/(x,y)
mx(X)
NH

Nil(..a)

Nii(..Q)

Nil(Rr)

n(M)

nt f )

1To (Mor ( x , y»

Nil (FPMOD-Rr)

multiplicative Euler characteristic
normalizer of H c G

149
368
11

205

205

205

214

214
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real representation ring of G

algebraic transfer of a G-fibration 314

Picard group 385

discrete orbit category 151

212

278,360

232

278,360

211

170

reduced finiteness obstruction

finiteness obstruction

reduced finiteness obstruction

finiteness obstruction

orbit category 145

geometric transfer of a G-fibration 317

units in the ring R

restriction functor

complex representation ring of G

........., r....,
Nil(Rr) Nil(FPMoD-Rr)

o(e)

a(e)

oG(X)

aG(X)

o(p)

OrG

Or/G
1:

p

!
P

Pic(G) C(G)*/A(G)*.e(G)*

RePR(G)

Res
x

*R

RG group ring of G with R-coefficients 163

R[x] R Aut(x) 170

rkRr(M)

A
rkRr(M)

Split Grn(Rr)

Split K (Rr)
n

Split o(e)

Split Gr (Rr)
n

Split Wh(Rr)

Split ,(0

RS

Rr(?,x)

R-MOD

Rr-MOD

RHom(?,x)

free R-module generated by the set S

category of R-modules

category of Rr-comodules

rank of a Rr-module

164

164

162

162

199

333

193

226

328

193

253

S
x splitting functor 170

supp(M) support of a Rr-module 325

SV unit sphere of a representation V

sw Swan homomorphism 381



sw

SW

SW

TorRf(M,N)
n

trf
F

t(S)

t(f.{t/>})

t I f )

t(O

tee. {a,}. {13})

U(G)

U(G;J:"

UG(X) = u(n/(G,x»

U(r) = e z:
Is r

VC(G)+
e

wG(X)

WaG(X)

WH = NH/H

441

lifted Swan homomorphism

generalized Swan homomorphism

lifted Swan homomorphism

fibre transport

total fibre transport

transfer assiciated with F

torsion of a square

torsion

self-torsion

round torsion

absolute torsion

Euler ring

homotopy representation group

geometric finiteness obstruction

Wey1 group

381

384

384

340

314

314

32

240

240

246

248

247

104

103

99,277

184

396

396

52

52

11

WH(x)

Wh(Rr)

WhG(X)

K
l
(Rf ) / <t r i v i a l units>

Whitehead group

146

184

68,277

WhGr (X), WhG(x) isovariant Whitehead groupso p

X
H

= {x E: X I G ::0 H}
x

>H
X = {x E: X I G

x
::0 H, G

x
+H}

X
H
= {G

x
H}

X(H) = {x E: X I (G
x
) (H)}

84,91

10

10

11

11
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X>(H) = {x E: X I (G
x)

:J (H), (G
X
) +(H)}

X(H) = {x E: X I (Gx) = (H)}

XH(X)

X>H(x)

j(H(X)

11

146

146

146

146

150

X>H/(x)

XH/(x) = xH(x)/Aut(x)
o

X>H/(x)

X: II(G,X) -. {top. sp .}

xI: n/(G,x) -. {top. sp.}

x/G

universal covering functor

discrete universal covering functor

orbit space

150

150

150

146

149

x r Y elementary expansion 62

x Y elementary col laps 63

x f<. Y formal deformation 63

Ixl IAut(x) I 325

x isomorphism class of objects represented 170
by x

y <=> Hom(x,y) +0

Greek letters

11

XG(X,A)

X(c)

{$} If {4>}

1f
o
( x )

1f
1
(X, x )

1f
n
(X, x )

boundary homomorphism of a localization
square

Laplace operator

Euler characteristic

Euler characteristic

Moebius inversion

set of components

fundamental group

n-th homotopy group

170

368,369

375

100,278,360

227

244

330



rr(x)

rro(G,x)

rr(G,x)

rr/(G,x)

pG(X,A),pG(M)

pC(X,A)

l:

TG(f)

T(f)

G
T
1s o

(0

Other symbols

JL

II

--..
lim

inv lim

:IN

z

443

fundamental groupoid

component category

fundamental category

discrete fundamental category

Reidemeister torsion

reduced Reidemeister torsion

suspension

Whitehead torsion

Whitehead torsion

isovariant Whitehead torsion

discrete sum

tensor product over R

tensor product over Rf

disjoint union

direct product

join

G-homotopic

isomorphic

cofibration

limit

inverse limit

G-homotopy classes of G-maps

complex numbers

natural numbers

rational numbers

p-adic rational numbers

real numbers

integers

p-adic integers
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Z with all primes p with p Xm inverted

Z with all primes p with plm inverted


