
· 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.

#
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Review

· (Continuityof Probability(
P) En) =hmP(En) if (En) is increasing

P),En) = hPCEn) if JEn) is decreasing.

32. Sample space having equallylikelyoutcomes.

In manyexperiments, it is natural to assume that

all outcomes have the same chance to occur.

In this case,

=>comesin E
P(E) =

#of outcomes in 5
=E



Example 1.If two dices are rolled,

Whatis the prob, thatthe sum of two outcomes
is equal to 8 ?

Solution:LetE be the eventthatthe

sum of two outcomes is equal to 6. Then

E =((i,j) =2,j=[1,2,-;6),i+j =0)
=> [(2,6), (3,5), (4,4), (5,3),(6,2))

and

s =4 Si, j):i,j =91,2, ..,63]

Hence PCE)= * =5.



A committee of 5 is to be selected from a group of 6 men 
and 9 women. If the
selection is made randomly, what is the probability that 
the committee consists of 3
men and 2 women?

Exer 2.

station:Let E denote the eventthat

the selected committeeconsists of 3 men

and 2 women.

Let S be whole sample space.
Then

#S =(5),
#E =(3)(2).
Hence PCE)-* =

S2).
(5)

(B) = st1 (n! =nx(-1) x ... 1)
0! =1)

#



In the game of bridge, the entire deck of 52 cards is dealt 
out to 4 players. What is the probability that
(a) one of the players receives all 13 spades;
(b) each player receives 1 ace?

Exer 3.

Solution.) Let E be the event that one of the players receives
all 13 spades.
LetE;be the eventthat thei-th player receives

all 13 spades, 2= 1, 2, 3, 4.

E =Ei, E,..;Ep are mutuallyexclusive.

So PCE)
=P(E) +P(Ez) +p(Es) +P(Ep).

#E1 =(3). (is) (i)
Similarly, #Em =#Ey

=Ep =#E,.

#S =(i5(is) (is) (i)
Hence

P(E,) = = (is) (is

-(i)(i)
=s)

So is PCEi), i=2, 3, 4.

PCE) =E,P(Ei) = 3):



(b)

LetI be the eventthat each player receives an Ace.

52 cards
es

#F
=()).(I) (in). O48 othercards

· (/in")
Hence PCF) =inCilia".



Eer4. A deck of 52 cards in dealt out. Whatisthe

probability thatthe first are occurs inthe 14th

card.

Solution: Let Edenote the event that the first ace
occurs in the 14th card. Let S denote the

sample space.

Then #S =52!

#E =48x47x ...x36x4x(38!)
Hence

P(E) =E = *****.


