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Review.

· Axiomatic approach to probability.
A prob. P on the sample spaces satisfies:

Axiom I: 0 - PSE)S1, Fany EventE

Axiom : P(S) = 1.

Axiom :If E., E., ..., is a sequence of events
which are mutuallyexclusive,

then P) mE,En) = E, P(En)
I countable additivityof prob.).

· Properties derived from the above axioms:

· M(4) =0

· (finite additivity) M(,FM) =E,M(EM) if E...;En are digoint
· M(E) =1- M(EC

· M(E) - M(F) if EF



· H(EUF) =M(E) + M(F) - RCEeF).

· (Countable sub-additivityof Probl

),P(ER).

Prop.) Continuityof Probability (
& P(wEn) =hP(En) ifE, zEnE...

② P(,En) = IPCEn) if E.C Enc...
Pf. We first prove P.

Write Fi = Ei

Fr= EnlE,

Er=En) Ei
Then F.,...,Fr, ... are mutuallyexclusive.
and Fi =E, Ei =En

i =1

Fi =Ei
W R

=

1

=hiit... thee



Hence

P(,En) =PC,Fn) =PCFn) (since (En) are
mutually
disjointI

= In,P(Fm)
=In 4(F.U...wFn) Since E., ..., Fu are

disjoint)
=

PCEn).

Next we prove D.
Notice that

E,=Esz...

By ①,
P)EnY =hEw P(EnY.

But
LHS =

1- P) E,En),
RH)

=11- P(En).

This implies thatPSE,En) =hE PCEn).



Examples. If P(E) =0.8, P(F) =0.9

show that P(EMF) = 0.7.

Pf. Recall

P(EUE) =P(E) +P(F) - P(EnE)

Hence

P(EMF) =P(E)+P(F) - PCEUF)
=0.8 +0.9-PLEUF)
I0.8 +0.9-1 = 0.7. .



Example 3.

If P(E) =0.8, PCF) =0.9, P(EMF) =0.35

find the probabilitythat exactlyone ofE and I

Occurs.

Solution:Let H denote the event that

exactlyone ofE and I occurs.

Then

H =(E)F) U(FIE)
sat,jointunions

Hence P(H) = P(EF) + P(FIE).

Notice that E =(E)F) 1 (EnE)

*



Hence P(E) =P(ETF) + P/EnE)
Itfollows that

P(E(E) =P(E) - P(EME)
=> 0.8 - 0.75
=0.05.

Similarly,

P(FIE) =P(F)-P(EME)
=0.9-0.75
= 0.15

Henc

P(A) =P(EIF) +P(F)E)
=> 0.05 +0.15

= 0.20.

#


