Contents

Chapter 1. Introduction 1
Acknowledgments 13
Chapter 2. The relation between the structure algebra D* ﬁﬂ' and tI’?(T/fT 15
2.1. Realizing the surgery sequence with pseudodifferential operators 15
Chapter 3. Rho classes 19
3.1.  Analytic properties of i’.":_-,?hﬁf 19
3.2.  Rho classes and K-theory of pseudodifferential operators 20
Chapter 4. Non-commutative de Rham homology and Chern characters 21
4.1. Non-commutative de Rham homology 21
4.2.  Chern characters 23
4.3. Excision in non-commutative de Rham homology 29
4.4. Splitting constructions in relative K-theory and homology 30
Chapter 5. Pseudodifferential operators and smooth subalgebras 35
5.1. Mishchenko bundle translated to universal covering 35
5.2. Pseudodifferential operators with cocfficients in differential forms on
Cr 38
5.3. Mishchenko-Fomenko calculi associated to dense holomorphically
closed subalgebras of C},,I’ 40
Chapter 6. Mapping analytic surgery to homology 41
6.1. The delocalized homology exact sequence 41
6.2. Lott’s connection and delocalized traces 41
6.3. Mapping the analytic surgery sequence to non-commutative de Rham
homology 47
6.4. The algebraic index and the localized Chern character Chy. 53
6.5. Comparison with Lott’s g form 56
6.6. Proof of Proposition 6.32 61
Chapter 7. Higher rho numbers associated to elements in HC*(CT, (x)) G5
7.1. The role of eyclic group cohomology 65
7.2.  Cyclic cohomology of hyperbolic groups 66
7.3. Extending cocycles for hyperbolic groups 70
7.4. Extending cocycles for groups of polynomial growth 73
7.5. Delocalized cyclic group homology and non-commutative de Rham
homology 73

7.6. Higher rho numbers 76

iii



v CONTENTS

Chapter 8, Higher rho numbers from relative cohomology H*(M — BT') 83
8.1. Alexander-Spanier cochains and singular cohomology 83
8.2, Lifting H*(M — BI') to relative cyclic cocycles 88
®.3. Rapid decay 91
8.4. Extending cyclic cocycles associated to classes in H (M * BT 94

Chapter 9. Delocalized higher Atiyvah-Patodi-Singer indices 97
9.1. Higher APS indices associated to elements in HC*(CI', (x)) 97
9.2. Higher APS indices associated to elements in H*(M — BT') 98
9.3. Filling of positive scalar curvature metrics 99

Chapter 10.  The space of metrics of positive scalar curvature and higher

rho-invariants 101

Chapter 11, Naturality for the action by the diffecomorphism group 105
11.1.  Actions of diffcomorphisms 105
11.2. Moduli spaces of metrics of positive scalar curvature 112
11.3.  Defining the size of the moduli space 114
Chapter 12.  The role of real K-theory 117
Chapter 13.  Geometric applications of delocalized cyclic cohomology 123
Chapter 14.  Geometric applications of relative cohomology 129
Chapter 15.  Geometric applications: A topological approach 135
Chapter 16.  Concluding remarks 139

Bibliography 141



	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]


