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Tim : If X is hyperbolic ,
2x is metrizable - (induces care topology)

Def! X a metric space , x. y , weX.The Ear product is
(x- g)w : =

'
k Edl x , w) tally , w) - dlx, y)) y

' In :t÷::p:c::: ' ::i÷:X.. Kk .
For any

K? O : a tub (
"

a is coarsely less than b
"

) if a Ebtk k

ate b if a Ek b and beka (not transitive , but we'll pretend)

Puf : X is S- hyperbolic ,
ScX

,
# S -- n LD - 7 a map f :S -3T ,

Tatum
,
sit

.

dx Cx. y) = k d Tlflx ) , fly) ) tx, y ES
k only depends on 8 and n

Prep : X S - hyp . , x , y , we X , ( x
-

y ) w
←
k d l wi ' T) ) z' is owe to zu

PI : o y
' (x' , y

' )z ' = (x -y) z --O
Z
'
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Ex ' , w' ) or Ej , w 'T

pick 2- c-Ex
,y) so that

'c'
°

w '

WLOG (x' . w ')z ' Eko
(x- w)z

-
- ly - w)z → (y

'
- w' ) z ' - K O

goes to 0 as 2- → x.y resp.

dlw , Z) =k ( x-

y) w → Zdlw , [x.y) )
⇒ dlw , [x.y]

- KL X ,y )w

IRENII Many statements about distances between finitely many points and finitely many geodesics
in hyperbolic spaces are true because they're true on tunes

Defy : X, y
t X V 2x , w

EX
,
( x -y) w Snplliminflxixjw) (our allegiances xi, y;→x.y

would be well - .

- - is ; →0

This is Ek dew, Exiy] )

" time:; ::*.in?::::::::i:::::...........i:.::i.
We can deff a metric dw on 2x so that : K, pwlz, , Zz) Edw (Z, ith Eka pw Lz , izz) metric

• induces care topologyon * 4But
, this depends on baepoint• so does pw Hi ,Zi)

( some notion of equivalence)



P is a hyperbolic group .
T is "

coarsely equivalent
" to space of ideal tragus in 2T Pg -Z

P t@ayghEift.iZz.Z3StL2TPs.t . Zi 't z; I {Space f- ideal D's3cL2T
'

) , denoted by V ,
T

TN U
,
T properly discant . & cocompautly (but since no mehig no isometries ⇒ can'tbe geometric )

HT :

isometry-equiv projection IT Sg ThsgYI
,

c : U
, 12h14- HI

'

which a R

is pipe
U
, L2 IH
' ) IH '

d
claim: D's with sane center Properness ⇒ IT, Sg on V

,
(2 AP) is also cocoonpart 4 prop. discant . I

are rotations

↳ we can do the same thing in hyperbolic gimps : (we consider a
"
coarse center

"

)

Fep : X S -hyp F R, k = fl 8) , KLS ) s . t.fm any F- DIZ , izz izz) in U , X , the set

{ XtX : d (x
,Ezi , z;] ) Lk

is nonempty
(coarse center)

and has diam ER
= CLT) ( this is true in

set:*:*:*: pmehiuu.ir
am I

em exam : oy : Is.
"""

f.
I - hut really a metric

> Can fix all thru problems & conclude : P is ①I fo u, p
Z

- might not be geodesic £
Another way to meth're this space

: CROSS RATIO
- -

-

- -

Deff
"

: The Crossrail of 4 pts a. , b, , az , bz C- 28 : Taub , i aah)w = dw-kbil-dwlaz.bz#
dw la, .az) . dw Cbi , bz)

↳Not pneuma by T action .

log ([ alibi iaz.bz) w) = Kd ( Ca, , bid , Caz ,BD) ( true in a true)
↳ looks like a sum& cliff of Gromov products

"

Mirai """"""""'E: :it "')

(true in a true)

The (Paulin) '

- T
,
and Tz ane hyperbolic grips . Suppou F homers f- : 2T , → 2K s.t .
f- and f- ' am quasimibins : F Y : IRt → Irt Sot .

{Teddy's Favorite
") [ flat , fcb) ; fld

, flds] t thKai bi c , d) it , is QI to th

teh(Bowditch) : tf T acts prop - discant
. and cocompact on triples in a space which is compact

metrizable
, perfect

'(no isolated pts) then T is hyp. and 2T is homes to Space

Fire : Gmp action is enough to reconstruct the cross - ratio 61412020 pg . z


