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Abstract: Coxeter groups arise in many parts of mathematics as groups generated by reflections. 
The symmetric groups on n letters form an important class of Coxeter groups.  

A Coxeter group is typically defined in terms of generators and relations, which can also be 
characterized by some combinatorial conditions: the deletion property, and the exchange 
property. In this talk, we will show some application of these combinatorial characterizations.  

The irreducibility of a Coxeter group is determined by its presentation (generators and relations), 
which also distinguishes when a Coxeter group is an infinite group and when it is affine or non-
affine.  

In the second part of the talk, we will discuss the group theoretic differences between irreducible, 
infinite, affine Coxeter groups and irreducible, infinite, non-affine Coxeter groups. It is shown 
that the center of any finite-index subgroup of an irreducible, infinite, non-affine Coxeter group 
is trivial and any finite-index subgroup cannot be expressed as a direct product of two subgroups. 
A unique decomposition theorem is established for any finite-index group of a class of Coxeter 
groups. It is also shown that the orbit of any element other than the identity under the 
conjugation action in a irreducible, infinite, non-affine, Coxeter group is an infinite set. An 
irreducible, infinite, affine Coxeter group does not possess any of the above properties. Our 
discussion also leads to the conclusion: An irreducible, infinite Coxeter group is affine if and 
only if it contains an abelian group of finite index. 
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