
&MTEZISE
THEREM : SUPPOSE (45) IS 5-HYPERBOLEC . SET

R= EWEF(s) /w=1 AND 13.
THEN <SIR) ES ADENN PRESENTION.

Proof : SUPPOSEWE FLs) HAS W=1 .
So W IS A Loop,

-

So Not (48+11-LOCAL GEODESIC. /PROP VERII So WE

CAN FACTOR W =UPS AS BEFORE AND REPLACE

pBYq USING pq"ER , AS ABNE It

THERREM : WORD HYP GROUPS HAVE SOLYABLE WORD
-

PROBLEM .
THAT IS : If (G ,S) IS A -HYD GROUP
-

THEN THERE EXISTS AN ALGORITAM WHICH
,
GIVEN

WEFIS) , DELIDES IF W =g4g-
REMARK : THIS IS AN EXISTENCE RESULT

,
BUT NOT

-

ACONRUCTIVE ONE! KNOWING (GS) IS NOT ENOUGH

TO TELL US 5
,
OR N(SS) , ETC.

PROOF Of THEREM GIVEN WEFIS) ,
THE ALGORITHM-

SCANS IT LOOKING FOR NON-GEOD . WORDS p Of LEN-
11

- 45+1
.
IF IT FINDS ANY

,
IT "SHORTENS : REPLACES

↑ BY A GEOD WORD q<P . THE ALGORIHM CONTINVES

UNTIL W HAS NO REDUCTIONS .

NOW
,
IF W= Es PRINTS" AND HALT

If WFE PRINT "NO" AND HALT

EXERCISE: PROVE TERMINATION AND CORRECTWESS .
ESTIMATE RUNNING

- TIME
.

EXERCISE : SOLVE THE WARD PROBLEM FORP(IN LINEAR TIME).
-



②NEAR ISO PERIMETRIC FUNCTION

#M : SUPPOSE (4 ,5) GIVEN . THE FOLLOWING ARE EQUIY .

(i) (4.S) IS G-HYP (iii) (9 .5AS LINEAR ISOPERINEqu .

(i) (4,5)HAS ADEHNIRES . (iv)(SLSUBA
WE OMIT THE PROOF . SKIP.

③THECONJUGAEY PROBLEM

: SUPPOSE (9 .5) IS A FIN GEN GROUP
.
THE CONJ

.PROBLEM
-

FOR (PS) ASKS FOR AN ALGORITHM WHICH
, GIVEN U

,VEFIS),

DECIDES IF THERE IS SOME WEFIS) SO THATNW=WV
.

G

THEOREM : SUPPOSE (4 .5) & - HYPERBOLIC ,
THEN THERE EXISTS

-

AN ALGO . TO SOLVE THE CONJ. PROB .
FOR (4 ,5) .

WE REQUIRE THE FOLLOWING LEMMA : (BH
,
PAGE4521

LEMmA : Suppose (4 ,5) %. HYP . Suppose U,NEFIS) ARE CONJ
.
IN G .

SUPPOSE ALL ROTATIONS Of MU ARE GEODESIC WORDS IN 14S) .

TN EITHER (1) Inls
,
12 = 85

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

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

PROOF BUILD THE PICTURE :- um-wi

~
QUADRILATERAL & AS SHOWN : u

⑧
↓
g

P
LET P

BE THE MIDPOINT of
THE V-SIDE . [SO DAVERTEX OnT

⑧AN EDGE MIDPOINTI
. - Tu↑

Suppose do (p , U-sIDE) < 26. ↑



TECTURE· EPutwIFP I MIDPT:
VERTEX: o

WEHAND PASTE AS FOLLOWS :

Cut
-

i
So SUPPOSE INSTEAD WE HAVE IWIT 25 FOR ANY ROTATIONS W !

BY CUTTING/PASTING WE MAY ASSUME THAT THE W-SIDES ARETHE

CLOSEST APPROACH BETWEEN VERTICES Of THE U-AND U-SIDES .

-

so dylp , U-SIDE) Iwls (> 25) ·
REFLECTING IF NEEDED, WE HAVE SOME G IN THEFIRST W-SIDE
WITH dg(p,q) =28. PICTURES : PVERTEX

-

so A+B = Iw) W-SIDE

T= ds (p, U-SIDE) CUT/PASTE HYPOTH
.

= ds(p ,1) 1 IN U-SIDE
-

= A+25 AINEQU Y PMIDPT
of EDGE .

so B = 25. THIS d
, (p ,
w) 45. B

SINCE PIS THE MIDPOINT, Irl88.T*
A SIMILAR ARGUMENT BOUNDS 141 . I P


