TABLE OF CONTENTS

INTRODUCTION

I. CATEGORY THEORETIC FOUNDATIONS

1.

(=2 & B R VR N ]

Categories with endomorphism
Properties of the category %(2'1)
Functors between categories with endomorphism

Functor categories as categories with endomorphism

. Functors between functor categories

Equivalences of Categories

II. THE ALGEBRAIC TOPOLOGY OF BOUNDEDLY CONTROLLED SPACES

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

III.

(S S

The categories Jop®/Z and e¥°/z

Fragmented spaces and fragmentations

Homology of fragmented spaces and pairs

Homotopy of fragmented spaces and pairs

The fundamental groupoid

The absolute Hurewicz theorem

The relative Hurewicz theorem

Variations on the Hurewicz theorem

Algebraic invariants for boundedly controlled spaces
The Whitehead theorem

THE GEOMETRIC BOUNDEDLY CONTROLLED WHITEHEAD GRG. P
Boundedly controlled cells and CW complexes
Elementary expansions and collapses
The boundedly controlled geometric Whitehead group
The 2 Index theorem
The Whitehead torsion of a bc homotopy equivalence

IV. FREE AND PROJECTIVE R¥G MODULES. THE ALGEBRAIC WHITEHEAD
GROUPS OF R%G

Free and projective R% modules
Boundedly finitely generated R#G modules

3. K,(R#G) and Wh(R%G)

The algebraic K-theory of R¥G
Functoriality of Kl(RQG) and Wh(R%G)
Involutions on Kl(RFG) and Wh(R%G)

iii - x

13
19
26
33

40

41
47
54
60
68
75
80
85
89
92

99
100
101
104
112
117

123
125
138
144

152
153
168



Xil

V. THE ISOMORPHISM BETWEEN THE GEOMETRIC AND ALGEBRAIC
WHITEHEAD GROUPS

1.
2.

3.
4.
5.

whitehead torsion for based chain complexes
Based Z#G modules in bc algebraic topology

The isomorphism t: th(x,p) — WhZ?Gl(x,p)
Combinatorial invariance of Whitehead torsion
Bumpy homotopy equivalences

VI. BOUNDEDLY CONTROLLED MANIFOLDS AND THE s-COBORDISM THEOREM

1.
2.
3.
4.
5.
6.
7.

Boundedly controlled collars

Attaching boundedly controlled handles and disks
Handle decompositions exist

Modifying handle presentations

Geometric connectivity of manifolds

The boundedly controlled s-cobordism theorem
The realization and duality theorems

VII. TOWARD COMPUTATIONS

1.

2,
3.
4.

A comparison of Wh®(¥xR¥,proj) with K, _j2r (Y)

A comparison of th(Nka,proj) with Q(Nxmk)
The algebra of germs at infinity
An example over R

BIBLIOGRAPHY

INDEX

176
176
183

194
205
210

212
214
217
223
228
237
251
256

260
261
269
275
286
301

305



