
MER
-

SUPPOSE U<G HAS INDEX &< O
.

# DG= Ng (H,
d-1) (EX 5.5)

2) I IS FIN GEN (EX 4.5(1)
3) e(G)=e(H) (EX 5.1) ·

⑳GEODESICSTABILITY.

WE WERE RRNING:

TEREM : FIX 630,
X71

,
07,0 .

THEN THERE IS A

CONSTANT D =D (o
,
X ,C) AS FOLLOWS · Suppose (X,dx)

IS 5- HYP AND < : [a ,b]->X IS A (x ,c) - QUASI-GEODESIC

SUPPOSE B=(4(a) ,
<(b)] IS A GEODESIC. THEN

22Ny(B,D) AND BeNy( ,D)

(WHERE L = C ((a, b7) IS THE IMAGE)

PROOF GEB FURTHESt From L , p . roN B , pir'oN &-
& AS SHOWN

O

alpy
21b=r/

-
<(a) B rx(b)

so dx(pir') GD . So Ib-a'lX6D +?.
BECAUSE

& IS A QUASEGEOD ,
WE TAKEK TO BE THE

CORNERS AND INTEGER POINTS Of
[p ,p'Jv2/(' ,

b'J 0 [rir]

80i %o = P ,
(n= r

,
N14+ 2D+2 + 1b'-al+1

- 2D + X6D+c+7 ·



# dykiti) X+C
.

SET E= X+C.

APPLY PROPOSITION TO FIND

EXP(4-3- ) = N = (2+xb)D+ c+7.

SO FIND DBOUNDEDLY SOME POLY IN 8
,
X

,
1.

His BcNx(d ,
D).

FERCISE: PROVE (FORSOMED'=D'Id,
X

,1) THAT <<NylBiD') .

A
③ HYPERIRLICITY IS QI-INAR .

-

THEREM : Suppose (X
,
dXx ,(Yidy) GEOD.

METRIC SPACES
,-

↓ G.HYP
, AND F :Y-X A N,C) RIEMBEDDING

THEN Y IS G'-HYP FOR SOME C

PROOF: SUPPOSE T = (
,Br) IS A GEOD TRIANGE IN Y.

so d'= f ·t , B' =fiB ,
V=f-Y IS A QUASI-EOD TRIANGLE INX

LET <"B"8"BE GEOD IN X WITH SAME ENDPTS .
So

↑" = K"B"U") IS 5-SLIM . SO T = KiBiU') IS OtID-SLIM .

so T = (C
,p.
U) IS X(5+2D) +C-SLIM I

PRES :

i
Y

MLARY HYPEROLICITY IS A GI INF 7

ANYEXERCISES SUPPOSE X
,Y ,

E METRIC SPACES

⑫ IF fiXtY , giY-Z ARE QI-EMBEDINGS THEN So IS

got :X-E.

E) QUASI-ISOMETRY IS AN EQUIY .
RELATION ON METRIC SPACES



3) IQI TO M"
.

() (R (P) &I TO (RYLE) FOR 1DgEO .

2) IF XEX , YEY'THEN XXYEX'XY'o
SUPPOSE FIN GEN BY S

,
T

.

(6) M(9.S) IS &I TO iPa .T)

SUPPOSE (h.S) .
( ,T) FIN GEN GROUPS .

SUPPOSE P(G
,S) IS Ol TO PIHT) .

G) e(G) = e(H) ·
1) &U LEQUIY GROWTH RATES] ·

(9) G VIRT NILPOTENT IFF I IS .

(0) G XIRT ABELIAN IFF HIS O
CHARDERI

"IFINPRESIFF H IS
.CHARRI

NOTETHAT (9) DOES NOT EXTEND TO SOLVARLEGROUPS.

THEREM [DIOUBINA
,

2000I
-

THERE ARE FIN .GEN. GROUPS G
,
HSO THAT GH ,

GIS SOLYABLE
,

AND HIS NOT VIRT
.

SOLVABLE:


