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1) This is a long computation - see Klein .pg
which is attached

,
but if one as

the computation we see that

rk.CH . ( x ; m =L ! rk ( H , CX ; 22311=1

This is because the Klein bottle has torsion
,

so it depends which field we use . An open
question is : can torsion appear in natural

data
.



2) The general formula for the expected Euler
characteristic is

E (x)
= I ( ⇐ol-I' l#of i -simplicesX
= ⇐of-di I (# of i- simplices)

In the Lineal -Meshu leur model (LM)
,
the expected

number of simplices is deterministic for ice 's
,

is the number of K - simplices times theprobability
p . With n - vertices there are ( Fei) i -simplices
So

E =

'
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② The situation is slightly more complicated here

- there are n -vertices O - simplices
-

p times n- N edges
- a K - simplex corresponds to a ktl clique
which has Kt" edges , all of which must
be present. So the probably a k simplex is
included is
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Hence f.probability.
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3) The computation can be big but we
can do it dimension by dimension
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The barcode for Ho is [ I
,
a ] [ 43 ]

21,23 22,4]
[423
[ 2,3]

The I dimensional cycles are

eftbfteet be dftbdtbf
bet eeebc detbdtcetbc

We can just consider the leading terms
for computing H,
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b) Checking fo - Hi , here we are assuming closed intervals
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. Checking inclusion-
exclusion we

seethat we get
7- the same answer
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