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Def Filling function Ef
Let X be a simply connected sap ex

Let 6 S X F a simp map f D X

S E Jiji 8 Define if z cells in
thetriangulation

Define Area
r m in fill x flop r

Filly N 2N Filly a sup Areal
earn

IEEE



Def Homologicalfillingfunction

Let X be a simp ex with Hix o Lt
Let 6 S X Then I a simplicid map

of a surface E with 12 comp to x fie X

Ifl 2 cells in triangulation
s t flyer
HArea r min f X as above 3

homotopytype is
notfixed

AFill n sup
HArea CD
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Rink HFilly E Fill



Relation.to gps and equivalence

Suppose G acts properly cocompoetly
on

a Simply connected space
X

Define Fill Filly

HFillg AFill

This is well defined up to equivalence

given by the partial ordering fig
fg N N

if I C TO sit fan 2cg cento ten te

Hn EN

Ex ax't n ta do x

a vb Ha b EN



Thm Gersten Bowditch

A finitely presentedgp
G is hyperbolic if

HFilla n if Fillon

Thu Abrams Brady Dani Young

F gps
G with Filla x HFillaT Tpolynomialexp

Than Brady K Soroko

F gps with unsolvable word
problem

but H Fill one



Passing to subgps Given HSG can one describe

HFill in terms of HFilla
Ex Fill Filla

CATCO Fill n

Subgps of RAAG
or products ofhypgps

with exp filling function
Filth



Def G has geometric
dimension gel In it

G TIX X is an spherical a doin Ep ex

Thm Gersten
Let G be a fin pres gp HC G fin pies

Suppose gd G 22 Then

A Fill I HFill
Cor If It is a fin pres subgp of a c'G gp

then His hyp
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Def coarse embedding Horeb

4 H G is a coarse
embedding of FLA I

sit fig 1 t fig Ct and

Lldthink Ed filch 41ha zfldch.ie

Ex Al G then the inclusion is a coarse

embedding



Coarse embedding is muchmilder than

Subges

E
72 ace Any infinite gp

7L Gee.tl
M M closed hyp

ntl manifold



Thm k Pengitone

Let G H be far pres gps suppose

gd G 2 and He c e
G then

Hrill EHFille

Cor

If G is an inf pres C gp His

a fin pres subgp
then His hyp



Ideas from theproof
Given a surface filling Con replace with

a surface filing with no cancellations

É



In the case that G has got 2

Surface fillings with no cancellations are unique



adjust the space X for G S t

we get a subspace t which is qi to H

Think of mapping cylinder


