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- Compute the stabiliser of o
,

and of x in Shak A IH
'

U CRULol) .

E - Show that stalk acts transitively
on the set of C unordered ) triples of IR U Lol .

m - Show that the ideal triangle f- I
,

a
, 7) in the upper half

plane model of HT
,

is S - thin foe some 8
.

n - Show that Itf is Gromov - hyperbolic .

② show that HP is not quasi - isometric to Psh E
.

E - M

③
Show that if Sn and Sa are two finite generating

"

sets of a group G
,

then Cays
.

G and Cays
,

G are

quasi - isometric
.

Write a proof of Swak - Milnor lemma
.

L't let G be a finitely generated geoap .

Show that if H is a finite index subgroup of G

then H is quasi - isometric to G

M Deduce that all finitely generated,
non abelian free groups

all quasi - isometric to each other -

H ? On the contrary ,
show that # is not quasi

- isometric to 23
.



⑤ Show that a hyperbolic group G acts properly discontinuously
M and co compactly on @§ I D

where D= { ( 3
. , 32,3331 Fit j with 3 :

 =3
j } .

⑥E -
Show that It is not hyperbolic

M - Show that if G is a hyperbolic group ,
then no subgroup

is isomorphic to It
.

⑦ Show that ever , isometry of a free either fix a point , or fix exactly
two points in the boundary .⑧Show that if G is hyperbolic ,

it is finitely presented .M -

? it - Show that if G is hyperbolic relative to P
,

and P is finitely
presented , then G also .⑨Show that if a is hyperbolic relative to P

,
and if get P

F-
( but

g EG ) then PA (g Pg
") is finite .

M Assume G is hyperbolic relative to P
,

a finite index subgroup of G

what can then be said ?

⑨ let G be a group hyperbolic relative to P
.

M Show that P is a Lipschitz quasi retract of G : F Pi'saEsp

such that ro  i = Idp
H ? Deduce that if G is finitely presented and or Lipschitz .

then P is finitely presented .



①
Show that PS Lit is hyperbolic relatively to Stab { a } .

F-

(for its actionon theupper half plane)
E Show that stab I or ) = Z

.

PSL It

M Show directly that most Dehn fillings of PSL it are hyperbolic

( compare to triangle groups ) .

Identify a set F of forbidden elements as in the statement
.

⑦let G be hyperbolic relative to P
,

and CAT a be a cone - off
"

Cayley graph Cover left coats of P) .

Show that the action of G on Caf G is a cylindrical .①Assume that
"

All hyperbolic groups are residually finite
"

M

( WHICH IS NOT PROVEN
,

and perhaps hard to believe
.

. )
Prove that

,
under this assumption ,

all groups that are

hyperbolic relative to residually finite groups would be

residually finite .

④
E

can Eh act a cylindrically on a hyperbolic space ?④Recall that MCG (Eg) is generated by Dehn twists about curves

M
in a system of curves .

Show that McG Beg) is not hyperbolic relative to a people subgroup

④
Assume that G contains an hyperbolically embedded subgroup H

n which is free of rank 2
.

Show that G is SQ - universal : an > f.of group is a subgroup

of a quotient of G
.


