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Review
.

• Axiomatic approach to probability .

A prob. P on the sample spaces satisfies :

Axiom I : o ≤ P(E) ≤ I
,

t any Event E

Axiom II : P(5) = 1
.

Axiom II : If E
,
,
Ez
,

"

;
is a sequence of events

which are mutually exclusive
,

es

then P( TEN ) = ¥
,
PCEN )

h=1

( countable additivity of prob . )
.

◦ properties derived from the above axioms :

• Inclusive _ exclusive identity .

PCEUF ) = p(E) +P(F) - PCEF ) .
n

n

Pl U Er ) = I 1- Dr
"
I Pfti, Eii - Eir

.A- I r=l is iv."air



• ( countable sub-additivity of Prob)
is is

Pl U En ) ≤ E PIERI
.

A- I k= /

Prop . ( continuity of Prob .)

④ P( TEN ) = him P( En ) if Ei EEE" '

A- I h→ is

to

② P ( n En ) = Iim pan ) if E , ] Ezo - -
-

na n→b

Pf . We first prove ①
.

Write FEE ,

F- = EYE ,

- . _ .

h - I

Fn = En) ¥ ,
Ei

- - \

Then Fi
,

"

; Fn
,

" ' are mutually exclusive .
and I Fi = ¥,

E-
i
= En

it
is w

u Fi = ¥ ,
Ei

i⇒

' R=l

= him
uns P( Fiu . - - UFN)

= him
* is PCEN)

. ☒



Hence

p(¥ ,
En) = P(8Fn ) =ÉP ( Fn ) ( since (Fn) are

A-I mutually
disjoint)h

= him
now

I P( Fr)
a- I

= him
uns P( Fiu . - - U Fn) (since F, . .

; Fn are

disjoint )
= him p( En)

.
n→w

Next we prove ② .

Notice that

Ei E Ei E ' "

By ① , is

p ( U Ei ) = kiss Pl Ei)
.n=l

But is

LHS = 1- P(
,
En) ,

RHS
=

lying 1- PLED •

This implies that Pt É
,

En ) = kiss PCEN )
.



Example 1 . If P(E) = 0.8 , p( F) = 0.9

show that P( En F) ≥ 0.7
.

pf .
Recall

PCEUF ) =P (E) + PCF) - PCENF)

He""

p(EnF)= PCE ) -1pct) - PCEUF )
= 0.8+0.9 - PCEUF )
≥ 0.8+0-9-1=0.7 .

.



Example 2 .

If P (E) = 0.8
,

PCF) = 0.9
,
Pl En F) = 0.75

find the probability that exactly one of E or F
occurs

•

Solution : Let G- denote the event that

exactly one of E or F occurs
.

G- = ( EIF ) U (F)E)

( d joint union /

Hence p(G) = PIE /F) + PCFIEI .

Notice that E = (EIF) n (ENE )

I
Hence P (E)=P (EIF) + plea F) ⇒ PIE /F)

=
PCE)
- p(En F)

= 0.8 - 0.75
= 0 . 05

.



Similarly ,
P(F)E) = P( F) - PCENF)

= 0.9 - 0.75
= 0

. 15
Hence

P(G) = PCEIF) + PCFIE )
= 0.05 1- 0 . 15

= 0 .
20

.

☒

82.6 Sample space having equally likely outcomes .

In many experiments , it is natural to assume that

all outcomes have the same chance to occur
.

In this case,

p( E) =
ÉÉ%E
# of outcomes in 5

= ¥ .



Exampk_3 . If two dices are rolled,

what is the prob . that the sum of two outcomes
is equal to 6 ?

Solution : Let E be the event that the

sum of two outcomes is equal to 6 .
Then

E- = { ( i. j ) : i. je { 1,2, " :b }
,

i-5=6 }
= { ( 1,5) , (2)4) , (3,3 ) , (4,4 ,

15,1) }
and

s = { ( i. j ) : i. j c- { 1,2, - :b } }

Hence PCE)=¥ = -356 . ☒



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?

Example 4 .

Solution Let E denote the event that

the selected committee consists of 3 men

and 2 Women
.

Let S be whole sample space .
Then

# S = ( ¥ ) ,
* e- = (5) I :| .
Heme pit)=¥⇒ = %¥ .

(1) = m71-n.mg/.-.(n!--nxCn-i1x..- ± )
0 ! = 1)

1T$



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?

Example 5 .

*
Solution : Let E be the event that one of the players receives

all 13 spades .
the

Let Ei be the event that i-th player receives
all 13 spades , 2=-1,2

, 3,4 .

4

E = U Ei
,

Ei
,

"

; Eq are mutually exclusive .1- =L

So PCE ) = PCE ) -1 PLED + PLED + PLEA
.

# E. = 1%1.1%1.1%1
Similarly

,
# Ez = # E

}
= # E4 = # E , .

# 5=1%11%11%11 :)
Henie

pie ,)=¥=¥;%!¥;j ¥;)
So is P( Ei )

,
E- 33,4

.

p(E) = ÉPCEII = 1¥;) .it



(b)

Let F be the event that each player receives an Ace .

52 Cards
Ees

# F.
= I - 1:11 !:| . ¢⇔

• 1:11:)
Hen. Pitt Y¥¥;¥¥"i .


