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procedure. Since we shorten the tail at each step we eventually obtain

a path which lies entirely in T and ends at say

(Tfr üXr-Tf2ax21 °Xld)V

Then ylr aJ/ y~fla"1 gmust fix v,sayax/

We now have

Q axi Jfi — axr yfr av

and we somewhat optimistically define

Mg) ax, hi- aXr hr a" R

4. An inefficient choice

Is \|/ well defined? The geodesic from v to gv is certainly unique, as

is the first point xx where it leaves T and its first edge em outside T.

Both the edge e1 and the group element yfl are now determined by our

original construction. The only ambiguity at this stage is the choice of the

element axleGXl which maps e1 to em. A different choice bxi will give a

path from z, to {yj1 b~^g)vwhich leaves T for the first time at say y2

The first edge outside T will project to an edge f2 of and so on

until eventually we have g expressed as

g Ky^K yK b»

We must show that aXi Xfl aX2 Xf2... aXr Xfr av and bXl by2 bys bv

determine the same left coset of R in (# GW)*F.

Agree to select axi from GX1 so that the tail of the resulting path is as

long as possible. Continue in this way selecting aX2, aX3... so as to maximise

the length of the tail at each stage. We shall compare any other set of

choices with this rather inefficient selection.

Both aXl and bXl map e1 to em, so c a^1 bXl must fix e1. Also,

due to our particular selection of aXl, the geodesic from z, to x2 is

left fixed by yjl cy{l. Therefore
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K hi K h2 - K hsb"R

a*t ht ht a~h h hh h2 K h's

— axt ^"ft htcxi^-/i by22by* hs b"R

a*t ht(y-ftCJfthKlh2 Ks h's KR

a*t hhftcyfth Ki h2 - Ks h's KR

a*t ht KlKl h'2 -Ks h's KR

where a'X2 {y-flcyf)X2. If x2 happens to equal y2 then we simplify this
further to

axi ^/i ax2 by3 V3 - bys h/s bvR

where a"X2 is the product a'X2by2 in GX2. We now compare aX2 with
a'X2 if x2 y2, noting that y/2 1 in this case, or with a"X2 if x2 y2,
and repeat the process. Eventually we obtain

bxi ^/i by2 Xf2 bys bvR — aXl Xj-1 aX2 Xj-2... aXr Xj-r avR

As g aXl y/jL... aXr yfrav axi yfl... aXr yfra"v we see that a"v av. This

completes the proof that \|/ is well defined.

5. Nearest fixed points

To show \|/ is a homomorphism we shall verify

Mhg) Mh)Mg)

under the assumption that h either leaves some vertex of T fixed or is

one of the elements yf. This is sufficient because the elements of the

Gw (w a vertex of T) together with the yf (/ an edge of X/G — M)
form a set of generators for G.

Suppose h fixes the vertex w of T. Walk along the geodesic vw and let x
be the first vertex we meet which is left fixed by h. Then vx is contained

in T, and vx followed by h(xv) is the geodesic from v to hv. This quits T
for the first time at x and we see that

Mh) hxR.
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