
Contents

Preface ................................................................. v

Introduction ...........................................................
1

Chapter 1. Banach modules, LOO spaces ...........................
9

1. Banach modules ...................................................
9

1.1. Notations and first definitions ............................... 9

1.2. Elementaxy constructions ...................................
13

1.3. Spaces of continuous functions ..............................
17

2. L1* spaces .........................................................
17

2.1. Regular spaces .............................................
18

2.2. Measurable maps ...........................................
19

2.3. Duality .................................................... 20

2.4. Double structure on Lw'* (G, E) ..............................
21

2.5. t' spaces .................................................
23

3. Integration ........................................................
24

3.1. Bochner's integral .......................................... 24

3.2. Gelfand-Dunford integral ...................................
26

3.3. More on continuity .........................................
29

Chapter 11. Relative injectivity and amenable actions
..........

31

4. Relative injectivity .......... ......................................
31

4.1. Definitions ................................................. 32

4.2. Comments on admissible G-morphisms .......................
33

4.3. First properties ............................................
35

4.4. Fundamental examples .....................................
37

4.5. Proper G-sparces ...........................................
39

5. Amenability and amenable actions .................................
45

5.1. Prelude on relative injectivity ...............................
45

5.2. Relative injectivity for subgroups, I .......................... 47

5.3. Amenable actions : definitions ..............................
48

5.4. Basic examples ................................... 52

5.5. Admissibility of the coefficient inclusion ........... 54

5.6. A result on equivaxiant means .................. ***"***"**
55

5.7. A characterization of amenable actions ....................... 58

5.8. Relative injectivity for subgroups, H .........................
59



viii CONTENTS

Chapter III. Definition and characterization of
continuous bounded cohomology .................... 61

6. A naive definition
................................................. 61

6.1. The canonicaJ complex ..................................... 61
6.2. Low degree, I

.............................................. 64
7. The functorial characterization

.................................... 66
7.1. Basic definitions

........................................... 67
7.2. Statement of the functorial characterization

.................. 70
7.3. The canonical semi-norm

................................... 74
7.4. Examples of resolutions of Banach modules

................... 76
7.5. Examples of resolutions of coefficient modules ................ 82

8. Functoriality ...................................................... 91
8.1. Covariance

................................................ 91
8.2. The long exact sequence .................................... 92
8.3. The coefficient representation ............................... 100
8.4. Contravaxiance

............................................. 101
8.5. Inflation

................................................... 103
8.6. Restriction

................................................ 105

8.7. The conjugation action on cohomology ....................... 110
8.8. A closer look at the action on cohomology .................... 114

9. Continuous cohomology and the comparison map .................. 119
9.1. Continuous cohomology ..................................... 120
9.2. The comparison map ....................................... 122
9.3. Examples and remarks

...................................... 124

Chapter IV. Cohomological techniques ........................... 129
10. General techniques ............................................... 129

10.1. Induction
................................................. 129

10.2. LP induction
.............................................. 136

10.3. Dimension shifting ........................................ 141
11. Double ergodicity ................................................. 143

11.1. Definition and elementary properties ........................ 143
11.2. ClassicaJ examples ........................................ 147
11.3. The group G*

............................................. 148
11.4. Low degree, II

............................................ 152
12. Hochschild-Serre spectral sequence ................................ 155

12.1. General setup ............................................. 157
12.2. The first tableaux

......................................... 160

12.3. Exact sequences ........................................... 163

12.4. Exact sequences for discrete groups ......................... 166

Chapter V. Towards applications .................................. 169
13. Interpretations of EH2b ......................C

13.1. Rough actions
............................................ 170

13.2. Property (TT) ............................................ 172
13.3. Quasi-morphisms ......................................... 175



CONTENTS ix

13.4. Algebraic groups and their lattices .......................... 178

13.5. Actions on the circle ......................................
182

13.6. Mapping class group and PSU(n, 1) ......................... 184
14. General irreducible lattices .......................................

185

14.1. Irreducibility .............................................
185

14.2. The general results and applications ........................
188

14.3. Classical irreducible lattices ................................ 192

14.4. Lattices in products of trees ................................ 196

14.5. The ad6lic case ...........................................
197

Bibliography ...........................................................
203

Index ...................................................................
211



http://www.springer.com/978-3-540-42054-5


