Table of Contents

0. Introduction

Chapter I: Geometrically defined invariants

1.

2
3.
4

0w N Y U»n

Chapter I1:

G-CW-complexes

Maps between G-CW-complexes

The geometric finiteness obstruction

The geometric Whitehead torsion

A. Geometric construction of Whitehead group and Whitehead torsion
B. Simple structures on G-spaces

C. Simple structures on G-manifolds

D. Isovariant and equivariant s-cobordism theorems

The Euler characteristic

Universal functorial additive invariants

Product and restriction formulas

Lift-extensions and the (discrete) fundamental category
A. Lift extensions

E. The (discrete) fundamental category and the (discrete)

universal covering functor

Algebraically defined invariants

9.

10.

11.
12.
13.
14,

Modules over a category and a splitting of projectives

A. Elementary facts about RI-modules

B. The structure of projective RI'-modules

Algebraic K-theory of modules over a category and its splitting
A. The algebraic K-theory of RI-modules

B. Natural properties of the algebraic K-theory of RI-modules
C. The splitting of the algebraic K-theory of Rl-modules

D. The Bass-Heller-Swan decomposition

The algebraic finiteness obstruction

The algebraic torsion

The cellular chain complex

Comparison of geometry and algebra

A. The finiteness obstruction

B. The Whitehead torsion

C. Product and restriction formulas

D

. Some conclusions

Chapter III: RI-modules and geometry

15.
16.
17.
18.

The transfer associated with a G-fibration
A second splitting
Homological algebra

Reidemeister torsion

32
47
60
60
74
81
83
99
108
120
136
136
143

156

162
162
170
180
180
184
192
204
211
236
259
277
278
284
289
299
335
311
325
339
355



A. Review of modules over the orbit category Or G
B. Review of invariants for ROr G-chain complexes
C. Review of invariants of G-spaces

D. Construction of equivariant Reidemeister torsion
E. Basic properties of these invariants

F. Special G-CW-complexes

G. Reidemeister torsion for Riemannian G-manifolds

19. Generalized Swan homomorphisms
20. Homotopy representations
A. Review of basic facts about G-homotopy representations
B. Homotopy representation groups
C. Classification of G-homotopy representations by
reduced Reidemeister torsion
D. The special case of a finite abelian group
Bibliography
Index
Symbols

355
358
360
361
363
367
374
381
392
392
396
401

407

413

425

437



