Universiteit

4 Leiden
The Netherlands

Crossed product algebras associated with topological dynamical systems
Svensson, P.C.

Citation
Svensson, P. C. (2009, March 25). Crossed product algebras associated with topological
dynamical systems. Retrieved from https://hdl.handle.net/1887/13699

Version: Not Applicable (or Unknown)
License: Leiden University Non-exclusive license

Downloaded from: https://hdl.handle.net/1887/13699

Note: To cite this publication please use the final published version (if applicable).


https://hdl.handle.net/1887/license:3
https://hdl.handle.net/1887/13699

Crossed product algebras associated with
topological dynamical systems

Proefschrift

ter verkrijging van
de graad van Doctor aan de Universiteit Leiden,
op gezag van de Rector Magnificus
prof. mr. P.F. van der Heijden,
volgens besluit van het College voor Promoties
te verdedigen op woensdag 25 maart 2009
klokke 16.15 uur

door
Pir Christian Svensson

geboren te Varberg (Zweden)
in 1980



Samenstelling van de promotiecommissie:

promotor: Prof. dr. S.M. Verduyn Lunel

copromotores: Dr. ML.LEE. de Jeu
Doc. dr. S.D. Silvestrov (Lund University)

overige leden:  Prof. dr. C.F. Skau (The Norwegian University of
Science and Technology, Trondheim)
Prof. dr. P. Stevenhagen
Prof. dr. J. Tomiyama (Tokyo Metropolitan University,
Japan Women’s University)



Crossed product algebras associated with

topological dynamical systems



THOMAS STIELTJES INSTITUTE
FOR MATHEMATICS




Contents

Preface iii
1. Introduction 1
1.1. Three crossed product algebras associated with a dynamical system 5
1.2. Overview of the main directions of investigation . . . . . . . . ... .. .. 6
1.2.1. Thealgebrask(Z)and £1(Z) . . ... ... ... ......... 6
1.2.2. Varying the “coefficient algebra” ink(X) . . ... ... ... ... 7
1.2.3. The commutantof C(X) . . . . ... .. ... ... .. ...... 7
1.3. Brief summary of the included papers . . . . . .. ... ... ... .... 8
References . . . . . . . . . . e 10
2. Dynamical systems and commutants in crossed products 13
2.1. Introduction . . . . . . . . .. L 13
2.2. Crossed products associated with automorphisms . . . . ... ... .. .. 16
2.2.1. Definition . . . . . . ... 16
2.2.2. A maximal abelian subalgebraof A x¢ Z . . . . . ... ... ... 16
2.3. Automorphisms induced by bijections . . . . .. ... ... L 17
2.4. Automorphisms of commutative semi-simple Banach algebras . . . . . . . 21
24.1. Motivation . . . . ... 21
2.4.2. Asystem on the characterspace . . . . ... ... . ... ..... 22
2.4.3. Integrable functions on locally compact abelian groups . . . . . . . 24
2.4.4. A theorem on generators for the commutant . . . . . .. ... ... 27
References . . . . . . . . . . . e 27

3. Connections between dynamical systems and crossed products of Banach alge-
bras by Z 29
3.1. Introduction . . . . . . . . . L 29
3.2. Definitionand abasicresult . . . . ... ... ... L. 31
3.3. Setupandtwobasicresults . . . . . .. ... ... Lo 31
3.4. Three equivalent properties . . . . . . . . . . ... it 32
3.5. Minimality versus simplicity . . . . . . ... ... ... 0. 35
3.6. Every non-zero ideal has non-zero intersection with A” . . . . . .. .. .. 36

3.7. Primeness versus topological transitivity . . . . . . . ... ... ... ... 37



ii Contents

References . . . . . . . . . . . e 38
4. Dynamical systems associated with crossed products 41
4.1. Introduction . . . . . . . . ... 41
4.2. Definitionand abasicresult . . . ... ... ... ... oL 43
4.3. Every non-zero ideal has non-zero intersection with A" . . . . . . ... .. 43
4.4. Automorphisms induced by bijections . . . . . ... ... ... ... L. 44
4.5. Algebras properly between the coefficient algebra and its commutant . . . . 47
4.6. Semi-simple Banachalgebras . . . . ... ... ... ... .. ....... 50
4.7. The Banach algebra crossed product £ (Z, A) for commutative C*-algebras A 51
References . . . . . . . . . . e 54

5. On the commutant of C(X) in C*-crossed products by Z and their representa-

tions 57
5.1, Introduction . . . . . . . . .. L e 57
5.2. Notation and preliminaries . . . . . . . . . ... ... ... ... 59
5.3. The structure of C(X) and z (C(X)) . . . . . . . . . . ... . . . .... 61
5.4. Ideal intersection property of C(X) and # (C(X)) . ... ... ... ... 68
5.5. Intermediate subalgebras . . . . . . ... ... ... ... .. 69
5.6. Projectionsonto C(X) . . . . . . . . ... ... 74
References . . . . . . . . . . 76

6. On the Banach x-algebra crossed product associated with a topological dynam-

ical system 79
6.1. Introduction . . . . . . . . . . . . . 79
6.2. Definitions and preliminaries . . . . . . . . . .. .. ... 80
6.3. The commutantof C(X) . ... .. ... ... ... ... ... .. .... 85
6.4. Consequences of the intersection property of C(X)" . . . . . ... ... .. 88
6.5. Closed ideals of £!(Z) which are not self-adjoint . . . . . ... ... ... 91
References . . . . . . . . . . . e 93
Acknowledgements 95
Samenvatting 97

Curriculum Vitae 99



Preface

This thesis consists of an introduction, acknowledgements, a summary (in Dutch), a cur-
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