
 
a homologyof a Group
a group
Fact 7 a topological space called the Kca 1 space X

s t
y X E G

and X univ cover contractible

x is unique upto homotopy

IIIT homologies
of this Kca 1 space X are the

a homologies of the groupG
Examples

1 a 2

É Ii Kca 11 space

2 G 2 2

Ht
112422E S XS

K 22 1

Fat We can construct a Isca 1 s t I is a simplicial complex
with G at simplicialaction

Remand There is an algebraicversionof this definition using free or
projective resolutions over the ring 29 The algebraic topological

definitions turn out to be equivalent The algebraic version allows
us to define a homology with coefficients is any aamoduleM
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we'll be interested in the familyof groups sink and seeingwhat happens to cohomology in higher dimensions

CohomologidDimension

Defn The chronological dimension of a group G denoteddeal is
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Fact For all cases we'll consider the dim Id a can be
attained by a Kca 1 space

Udet If Hc a subgroup then

cdfH s dfa
Proof find a Kla 1

IT
s t din X edfat

Then G has a covering space action on
Y and

x I a
Restrict to H E H is a Kca 1 for H of
din ed a

Remedy The above feet is almost immediate using the
algebraic def of groupcohomology

Fact Em has ad o

Se If a has torsion it has infinite whomologicaldim

Let's turn our attention now to the group sin

The Group Sink

Went to study cohomology of sink and its oohdim
Turns out slue hes ed ht kinda

Play Find a contractible space on which Sink acts

by a coveringspace actionIfferlydiscontinuous
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Problems 111Action not free eg Ib fixes i

2 She has torsion eg 196
n ed sua 1

solution 111 Stabilizers are finite

121 Sink has torsionfree subgroups of fate index
It'idence

3 Ved virtual cotdim of Sha I

cuz I E 1 Whet we here dim 1H 2

Restof today see how to cut down dim to 1



We'll use the disk model of 1H Consider the following
tilingof thedishby triangles

Here we started with the large center triangle andobtained
more triangles by successively reflecting eachvertexabout the
opposite side Alternate triangles are shaded here in orange
One can check that these triangles are preserved by the5222 action it's easier to do this using the corresponding picturein M and using the fact that 9 fi generateSEE
and preserve the triangles

We went to somehow cut this down to e 1 dim graph

Barycentrically subdivide



Remove all simplices with a vertex on the boundary
whet's left is the 1 dim maroon graph

Now we can deformation retract our original simplicial

complex onto the maroon graph as follows

i

Can also check that she acts simplicially or the
maroon graph


