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①ENTRES
WE CAN SHARPEN THE BOUND ON TORSION IN HYP.GROUPS

HERE IS THE NECESSARY TOOL

DET : SUPPOSE (X ,dX) IS A METRIC SPACE. SUPPOSE ACXFINITE

31 THERE IS XEX 3THE OUTRADIUS Of A IS INF rER
WITH AcB(x,RI

WE CALL YeX AN OUTCENTRE FOR A If XeX REALISES
- -

THE OUTRADIUS, LET CENCA) BE THESET Of OUTCENTRES.
DEF : Suppose (X ,dy) IS A METRIC SPACE

.
WE SAY

X IS PROPER IF ALL METRIC BALLS By(XR) ARE COMPACT

EXAMPLE
-

: LOCAL FINITE GRAPHS
.

-EXAMPLE .
LOCALLY INFINITE GRAPHS · ro

ERCISE : IF (X
.&x) IS PROPERTHEN ITIS COMPLETE.

(THAT IS
,
CAULY SEQS CONVERGE).

EXERCISE: SUPPOSE (X ,dX) IS PROPER . SUPPOSE AIS FINITE

AND NONEMPTY . THEN CEN(A) IS NONEMPTY·

EXERCISE : PROVE THAT CEN(A) CAN HAVE LARGE DIAM IN2,
%
. (UNLIKEIE?!)

LEMMA : SUPPOSE (X .d) IS SHYPERBOLIC AND PROPER
-

SUPPOSE AcX IS FINITE , WONEMPTY · THEN

DIAM (CEN (A)) = 48.

PROOF : SUPPOSE C,C'e CENIA) . LET Y Be A GEODESIC
-

LET DEU BE THE MIDPOINT
. PICR DEA TO MAXIMISE

dx (b ,d) . So dy ,d) ,dxd)Rdy(b,d).



PICK GEODESICS B AND BI
FROM & TO c AND c
AS THE OTHER CASE ISSIMILAR

SURPOSE neB HAS dy(b,u) ed.nond
J-HYP ?

Suppose dy (d, n)=A , dy(u, c)=B .

ER

= dy(b ,d) CHAR .

= A+dd -
SAGABANdx
. Il

THEREM [BRADY 2000 (AND OTHERSII SUPPOSE (P .S) IS

-HYNERBOLIC
.
SUPPOSE FLG IS FINITE . THEN THERE IS

SOME hEG SO THAT hiFh < B(48 + 1).

↳Roof: PICK LEG WHICH IS As CLOSE As POSSIBLE To

CEN(f) . So L LES WITHIN DAST = " of Some CENTRE
CeCEN(F)

.

Thus d
g (h"c1q) =112 .

- I

Im : h .CEN(F) = CENCLF) (NOTEDAMI=DIAM (h-F)
MAY BE LARDE! I

Proof : G ACTS ON ↑(4.S) BY ISQUETRIES, If

CLAIM : 7"EL GEMUTES THE ELEMENTS of CENIIF)-
-

PROOF : I PERMUTES THE ELEMENTSOfCEN(F) . I-

CLAIM : n Fhc B
,
(1a ,45+1).

-

PROOF : he IS close TO 1
..
ALPLY LEMMA I

-



THISFROVES THE THEOREM. #

②TBEGINNINGOfASI-GEORESICS

PROSITION (VER 2) : SUPPOSE X IS A 5. HYPERBOLIC METRIC SPACE.

FIX > 45 (AND EVEN ,
SAY)

.
SUPPOSE < : [0 ,n]-> X IS A 1-LOCAL

GEODESIC WITH <10) A VERTEX :

THEN :

SET E = n MODR/2

Xm = 2 + m./

O

Went 1
Ym+ 1

O
NOTE THAT·INCREASING.EXERCISE :

-

-·
L(0) A

Bm- , PMI FORM A GEODESIC TRIANGLE. SO XM IS WITHING of

A CONTRADACTION
.

A


