
612120WBoundariesf- Gapespace
- X a CATLO) space , 2X -- { infinite geodesic rays in X31- , topologited viaunit . convergence
. isometries of X induce homeomorphisms of 2X
(REI EZ and HT hae homeomorphic boundaries ( S ' ) but are net isometric
"
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"" 'Institute:*

Def ' : The-anglemetricar2X.is dfnd as follows :

p EX , c, .cz
: Eo, 1)→X , c ; lol =p

Llp (c, .cz) '

-
= limsnp 4g (c,LIS , CIE' ))
= Ii't! f Ccitt , Ects)

Z
, , Zz E 2X ,

& p LZ, , Zz)
: = 4 pal , Cz) where CiLD)-- Z , Ci co) =p
↳(Zi , Zz) : = S¥,p Kp (Zi , Zz)

Phd :This is an is an - invariant metric

FI: D - irreg fur baud angles : Qp Cc , , Cz) I Xp (c, cast ↳ e Cape , Cz)

( Law of Cosines in Enc . Space)

¥ When is the Snp in the def" a max?as b :

If: suis FIFI's
•
ko cone topology~, I What does weanpact mean?↳ note : This does not induce the same topology fan yesterday
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discrete isometry of X ,
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topology / Ux) c K

A cocoonpact space is a space
Deff" : A CATLo) space X is a visibility space it t Zi , Zz , Z, # Zz E 2x with a coeompaot action via

F c :(-O,d) →X geodesic sit. CLO
) -- Z , C l -O) = Zz isometries

↳TEI TE Z is net a visibility space , but Hp is
/ EI . 'Universal carers of

nonpos . curved spaces

• visibility spaces → negative curvature ° ⑦ is noftcompa.at↳ so thees are visibility spaces µy



Then : X is a proper, complete, cocompact CATCO) space . (cocompact := IsomLXI acts cocanpaethg)
↳ X is a visibility space ⇐ X does not contain an isometrically embedded copy of EZ

(Maoiginpgfeebent) : Flat triangles in CATIA spaces. Dlp , f. r) in X , 2--4 plot , r)Dlp ,q , r) camp . triangle , I = Lip Caf , F)
CAT LO) 2 EI

Hattiangle-6mma : if a -

- I
,
then convex hull of Dcp,q , r) is isometric to convex hull of DC pig .

-

r )

(⇒) of visibility space statement is clear '- can't draw yousics between pts in 2 of embedded EZ

(⇐) c. £
p
(c, .cz) = 4 (C

, , Cz) L Tl

WIT G p
L c, Lt) , CzCtl) as t →d is equal to Kp (c , , ez)

Concluding : X contains large flat triangles w I fixed angle
⇒ X contains arbitrarily large flat disks
⇒ X contains a copy of IE

'
(exeraces)

CAGqpS : ' Camps can be made into metric spaces (Cayley graph) after choosing pnecentatim
• might want : gimps where Cayley graph is CATCD only yields

↳ BUT : a graph C- is CATCH iff its a tree ⇒ fun gyps

Def" : A gap T is CATlo) if it acts properlydiscmt.ampastyby isometries ( geometric action)
on a proper CATO) space X

ft stabilizers

Theperdiscmtinuty : ht Kcx compact , the set { 8 ET : f. ten k¥43 is finite ( are finite )
↳ P acts freely on a mfld M ,

T acts properly discant .⇒ M IT is a cannymap (Ma
"'mIfa)

Geometric action : Cayley graph
"

coarsely embeds
"

into the spaceX , via orbit map 8h 8.x , x ex fixed

22 A IE' by trans . c 22 x F
,
F a

c finite gripH## HATEacct
←

22 xFacts on EZ WI F acting trivially I:# ; 22 X 212 AE
' ( x , y) thx. -y)

-

,I FhNFA : CAT CO) guys have solvable ward problems ( in quadratic time)

Bes f- CAT#ps : ' These do not make sense
↳ CATO) space X is not well-defined

(Croke+Heiner) LEI 22 A EZ but also 22 A IEZ xEo , I]

↳Thin : F a CATCO) grip
A geometrically on 2 CATLO) spaces with non- homeomorphic?

'

show ,. .


