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①NJUGACY PROBLEM

LAST TIME TERMED:

LEMmA : Suppose (4 ,5) %. HYP
.
Suppose U

,
NEFIS) ARE CONJ

.
IN G

SUPPOSE ALL ROTATIONS Of MU ARE GEODESIC WORDS IN N4S) .

TN EITHER (1) Inls
,
12 = 85

Or (i) THEREARE ROTATIONSr' of u
,
5 AND WEFIS)

so THAT IWI<25 AND nw = w .r:

CORMLARY; THERE IS A CONSTANT KIK(IS1
,5) As FOLLOWS :

-

SUPPOSE (S
,5) IS 5-HYP. SUPPOSE U

,EG CONJUGATE.

THEN THERE IS WEG SO THAT

() n. w = w .r AND

(i) Iwls - Ins+ 1v1s+ K
.

EXERCISE : PROVE THIS
.

-

EXERCISE : SOLVE THE CONJUGACY PROBLEM FOR (P
.5) &. HYPERBOLIC

.

TAGAIN : THE PROOF IS NON-CONSTRUCTIVE
. I

② QUASI-CONVEXITY
.

Suppose(X,dy) IS A GEODESIC METRIC SPACE
. SUPPOSE Ya X

IS A SUBSET. WE SAY Y IS K-QUASI-CONVEX If,
For ALL

y,yleY ,
FOR ALL GEODESICS Ly ,y'] WE HAVE

2 y,y') <Nx (Y,
K).

LEF : Suppose (g,5) FINGEN · SUPPOSE HIG SUBGROUP.
SAY

# IS QUASI-CONVEX IF THERE IS SOME K SO THAT

HCT (GS) IS K-QUASI-CONVEY



EXAMPLE: TAKE T= PLESTD) .

THEN THESUBGROUP ((M , %) Int1]
IS QUASI-CONVEX (K=1) WHILE THE SUBGROUP G(n ,n) /ne#3

DEF : CALL YOX CONEX IF IT IS K-QUASI-

IS NOTQUASI-CONVEX (FOR ANY )

.1CONVEX FOR K= 0
.

↳MMA : SUPPOSE <S ISQUASI-CONVEX

THEN O HIS FIN GEN

AND HIS UNDISTORTED.

PROOF: SUPPOSE HCN(GS) IS K-QUASICONEX.
SET

T= H1 Bl1gZK +1)
.
THEN T IS FINITE. SuppOSE htH .

FIX < : (0 ,n]-> N(4 ,5) A GEODESIC FROM 1=IH TO h.

So <(i) ENg(H ,K) .
SO FIN GitH WITH dg(xli) ,

hilEK .

ASO
,
PICK ho=14 ,

hm= h
. So d (Li ,hit) 2k+1 AND So

d l'g , hi hit) = 2k+1
. THUS h:hitET.

ALSO : (hohilh,&then)--(d) ha) = hon= 1sh =h()

ECTUREsoooo
h

, nz
Nu

TO PROVE US IS INDISTORTED
,

WE NEED SOME CONSTC

So THAT d(1, ,h) < C.d (1 ,
h) [NO"SHORTCUTS" USINGSI

T
BUT C=1 WORKS (BECAUSE T IS VERY LARGE! #

EXAMPLE: ((n ,0)3< CONVEX EQUASICONVEX= UNDISTORTED

E(N,2)] < I"NOTQUASICINEX
,
BUT STILL UNDISTARTED.

<by<a,blabE2) DISTORTED (SO NoTQC
·)



CHALLENGE : SUPPOSE (S,5) 5- HYPERBOLIC SUPPOSE <4.-

THEN H IS QUASI-CONVEX IFF
-

H FIN GEN AND UNDESTORTED
.


