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Def . General measure space th,Fou) and FIBHR) - measurable
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Proposition [ 5.271
Let trip) be a measure space, and let
s
g.
= { simple 81Blk) - measurable functions }

Then Sg is a real vector space , and

f - du : Sg. → IR is a positive linear functional
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* If f s g e Sg then f fdy s Ig dm
( In particular f so ⇒ f fdr > o )
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f > a ⇒ If du 30 .
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Application : Inclusion - Exclusion

trip) measure space , Ai, . . ., Ants with plagues tj .

Ml Ail =
.

Hit
g. n
MlAme -

- - ' Akil

Eg . µ LAY
=

µ lad talk)
-

µ LA ,
n Ad

MLA ,Okubo - MIAOxµlAdtµlAD
- MAPAI -MARAD -MIHAI tµlAnAuAD

Pf
.

As AN - - - Ohn
.

A
'
'
- Ain - -- o Al

.

BA' = Dai - bag -

-
-

'Dai = ( l - DAD H - AAJ - - - ( t - Dad

l



Example . Shuffle a deck of n cards .

What is the probability that
at least one card remains in the same position after the shuffle ?
What is the expected number of unmoved cards ?

A = Sn permutations of f e
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Ai -- { w tr : lolif i } the set of permutations fixing permutations
the ith card
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B = Hi MB)



what about the expected number X e f fixed cards ?
X =


