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endentevents

·Ex:owning a cat owning a cat
v

owning a car I getting into a traffic accident -

·Intuitively, E and Iare independentif

P(EIE) =PCE), P(FIE) = P(F) (x)

i.e. the occurrence of F does not affectthe likelihood of E,

and rice versa.

· Ex p(=4)ps=4 =P(E) =I (E1F)

E F

· Rewrite (x):E =PCE), * =p(F)
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P(EnF) =P(z). P(F).

rfar endempe.*i
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=indep
· In Example above, Ptflips -43="

·Whing:independent of mutually exclusive!

In fact, mutually exclusive setsare typically dependent

Example:Re:"findinga missing hiker
in Region"

"I R=-eRegion?"

are mutually exclusive, verydependent:(R1(R2)
=0

- I -



Independence of 3 events.

Letaresitesopen.p() =(EseeI P(EnFrG) =P(E) P(F) P(a). "pairwise independent"

Ex:Pairwise independence , independence :
-

- 1S

Experiment:pick a number from [1,2,3,43 atrandom and

with uniform probability. Events:

E ="Lor2", F ="10-3", G = "2e3"

I E
I
F

P(E)zP(E) =P(G) =I;
4 P(En) =1 =P(E)P(F) -> EAF.
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G sin

Similarly for theother pairs ->ritwiseindep

· But ↳ (EnfnG) =0FP(E)PCE) PXG) -dritep
-
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Prop Ieedenceis stableen
-
-

IfE1, E2, ..., E2, ... areall independent, thenT Feventformed of E.,E2, ... is independentof ↑↑

redof Es *nkme
et

I E

First, check a couple of special cases:

if E, F, G are indep. then: En*
(a) Complements:E1 I EnF

-

-mutually exclusive ↑
IE=(nu(EnF)=>

F

P(E) =P(EnF) +P(EnF') -> PlEnFY =P(E)-PCE).P(F)

LTP

To =P(E) (1- P(F) =P(E) P(F())PC). PCF) by independence

(6) stions, E =H(FG)?
-

↑TP(En(FnG) =P(EnFn6) =P(E)P(F)P(G)
(indep

=P(E) P(Fr)
-

↑
FAG

C) othersetoperations
can be builtfrom complements (inters's:

union FuG= (F24" (de Morgan)

iterate. I
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