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1.  Suppose the Coxeter diagram of (W,{a,b,c}) has an unlabelled edge between a and b,
an edge labeled m between b and c, and no edge between a and c. If the relations
bcbcacababcacbcabacbabacbc=e holds
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, determine m.
W is a group so associativity holds.  And we are given the following additional relations

bc

e=(bc)b(caca)(bab)cacbcabac(bab)acbc=(bc)b(c(aa)c)(aba)(cac)bcaba

me a b c ( ab )

aba bab
ac ca
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c(aba)acbc
=(bc)b(cc)(aba)a(cc)bcabacab(aa)cbc=(bc)bab(aa)bcabacabcbc=(bc)ba(bb)(ca)ba(ca)bcbc

=(bc)ba(ac)ba(ac)(bc)(bc)=(bc)b(aa)cb(aa)c(bc)(bc)=(bc)(bc)(bc)(bc)(bc)=(bc)

5 is minimal because nothing b
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ut 1 divides into it.  However bc is not the identity so the order is not 1. 
This means m

!

$ %

6 1 2 1 2

6

2. Show that there exist Coxeter systems (W,S) and (W',S') with |S| |S'| but W W'

Let W=D  and S={s ,s  : s  and s  are  apart}  The fact this is a Coxeter group will be addressed in #4
6

Let W'=D  Con.
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sider another way to generate this group with 2 flips with lines of symmetry

2
 apart, s ,s .  These reflections together can generate a subset of rotations, 
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Therefore, one more elemen

, , .

! ,
6t needs to be added in order to generate the remaining rotations of D .

There is only one good choice for this, r - a rotation of  which makes it possible to generate
all the rotations.  This is easie 3
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st to see when one considers s  is an element equivelent

to a rotation of -   Thus it will be able to generate all the rotations of 
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Let S'= {s ,s ,r}.  Each element in S is of order 2.  They ge

s r
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nerate W' and satisfy the Coxeter

relations 

Both (W,S) and (W',S') are both Coxeter systems such that W W' however, |S| |S'|.
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