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1. Introduction

LetW be a finite Coxeter group on three generatorsA,B,C, and consider the set
of all possible expressions of the Coxeter elementX = BAC in W as a product
of three reflections. In Section 3 we will construct a 3-dimensional CW-complex,
K(W ), which we can associate to this set in a natural way. (Daan Krammer has
informed us that he has also considered this complex and has obtained similar re-
sults.) We will show that this complex enjoys two remarkable properties. First,
the fundamental group ofK(W ) is isomorphic to the finite type Artin group deter-
mined byW ; second,K(W ) can be given a piecewise Euclidean (PE) metric of
nonpositive curvature. Thus, ifG is an Artin group of finite type with three gen-
erators, thenG acts cocompactly on a 3-dimensional PE complex of nonpositive
curvature.

The paper is arranged as follows. In Section 2, we make the corresponding con-
struction for two-generator Artin groups and prove that the associated 2-complex
has nonpositive curvature. In Section 3, we define the complexK and show that it
has the correct fundamental group. In Section 4, we giveK a PE metric and show
that it has nonpositive curvature.

We would like to thank the Mathematics Department at Brigham Young Uni-
versity, where most of this work was completed.

2. Artin Groups of Finite Type with Two Generators

LetW be a finite Coxeter group on two generatorsA andB; that is,W = Wm has
a presentation of the form

Wm = 〈A,B | A2 = B2 = (AB)m = 1〉.
ThusWm is the dihedral group of order 2m, which can be thought of as a finite
reflection group acting onR2. The elementsA andB act as reflections in lines
through the origin that make an angle ofπ/mwhile the elementAB acts by rotation
through 2π/m. The corresponding Artin group is the group with the presentation

Gm = 〈a, b | prod(a, b;m) = prod(b, a;m)〉,
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