
theorem (Freudenthal- Hopf)
A f.g. group

has 0,112 , or ally many ends .

P¥ Suppose that G is a group
with at

least K 73 ends . Wewill show it has
at

least 2K -z ends .

( And thus it must
have- ly many

ends . ) let P be a Cagley graph forG with respect
to a finite generating set 5 .

let ri
,

. .
.

, % be rags based at 11 c- P representing
distinct ends

. By definition, F p >ons.t.rict?rzCt),...,r,cCt) lie in distinct components of

Pi BCH
,
P ) for 1-→ 0

.

let Me be the

ciosdbF.us ,
centered at 91

Component containing rkct) for
t→0 . It is

unbounded since rk isa rag .

We may assume
that

the image of re is disjoint

Ex

k=J \É¥_-÷÷÷_±
.



let g c- Ye be such that d( 11
, g) >2p

Notice that g- 13111, p )
= B ( g , o ) and

B ( 11
,
e) n 13cg

,

P ) =

Ex re
☐(11

, P ) B. (g , p )

Es >¥€ÉÉ
The rays r,

,

. . .

,
re , all lie in a single unbounded

component G P \ 13cg
,
e) as theyare disjoint from

YK and allstart at 91
.

However the action

of g on P is on isometry so P I g.BCI,s)

= Pl Bcg ,p ) has at least K unbounded components
.

one of them contains r, , . . . ,rµ .

There are rags

r !
,
.
.. ,rf← ,

in each of the other components

basedat g.
those rags are all not equivalent to

ons of r, , . . . ,rp_, so there are at least ZCK
-c)

ends of P .
See the next page fora picture .




