Coxeter groups, Artin groups, and non-positive curvature

Jon McCammond

2000 Mathematics Subject Classification. Primary 20F55,20F67; Secondary 20F36, 20F65, 51F15 Key words and phrases. Coxeter groups, non-positive curvature, CAT(0), Artin groups, Garside structures

Abstract. These lecture notes are derived from a special topics course taught at the University of California, Santa Barbara during spring quarter, 2004. The notes are divided into three parts. The first chapter introduces Coxeter groups and their basic properties and the second focuses on the theory of non-positive curvature, specifically the theory of CAT(0) spaces and groups. The major goal of the first two chapters is a full proof of Moussong’s theorem that all Coxeter groups are CAT(0) groups. In the final chapter, Artin groups and Garside structures are introduced and their curvature properties are surveyed.

Current Version April 14, 2004

Supported in part by the National Science Foundation; DMS grant #0414046.

Contents

Prologue: Regular polytopes 1

Chapter 1. Coxeter groups 11 1. Reflections and root systems 11 2. Cayley graphs and permutahedra 13 3. Finite Coxeter groups 14 4. Numerology 16 5. General Coxeter groups 16 6. Davis complex 16

Chapter 2. Non-positive curvature 19 1. General theory 19 2. M_κ-complexes 19 3. Moussong’s lemma 19

Chapter 3. Artin groups and Garside groups 21 1. Artin groups 21 2. Garside structures 21

Bibliography 29

i