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' -induction tle result follows -

1.6.2 Condltlonal Probability : Theorem of Compound Probablnty L
of Multiplication | 3 g
The probability of an event B ouumng whenitis known that some eve‘ltAhasoccu

(B A)- This Symbol P(B|,

is called a cqnditional probability and it is denoted by /

+ generally read as “the probability ofB, given A" |
As an example, let us consider that a die is rolled. If the outcome is an odd number tJ
given this outcome the probability that _the numhu Is prime is " the cofditi

probablhtv and can be obtained as follows -
Here the samole space $={1,2, 3 4. 3, G}

Let A =the event ofgetting an odd number

gB = the cvent of getting a prime number i -

-~

.Then
'A={!,3,5}.B=(2,3,S)soAmB:{'ﬁ.3} l
|
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" the conditional probability of event B given that A has already occurred is

BIA) - AN B) n(AmB )/ n(S) l(/\mB)_2/6_g
/)( / —_ = = —

(M n(A) A/ n(S) P(A) 3/6 3

.. (A~ B)and P(A) are found from the nriginu] sample space S. In other words, a

» jitional probability relative to a subspace A of S may be calculated directly from the

Jx-k:hlu.\ assigned to the clements of the original sample space S.
| .

.':"".;{rmiou 43 +The ,;r;()brllfilig" that a regularly scheduled train Ie:fves the station on
} is P(1)=0=S0, the probability that it arrives- on time is P(A)=0.82; the
| ' - v S -

Lability that it 114'1!:1)1_\'—:11111 arrives on time is"PtHn A) = 0.75. Find the probability

\a train (i) arrives on time given that it depaited on time and (ii) departed on time
| . 2 . ; :
| that it has arrived on time.

|
| .

“\tion :
‘

Fhe probability that a train arrives on time given that it has departed on time is
I(m, , P(/\I”):P(l)n;\) _075
“ P(D) 0.80
: | The probability that a train departed on time given that it has arrived on time is
m? PIDnNA) 075 ) . &
‘! P(A) 082 |
l

Stration 44 /\'t urn contains 6:.white and 4 red balls. Iwo fm

P(D|A)=

Ils are drawn without

qacement. What is the probability that the second ball is white given that the first ball
|- ! :

| vois white 7. -

ticd :

(tion : Let A and B be (e events that the first and “the second ball are white
dectively, Henee,

W v 10 1-
| ) P(ABy= [ ] ( J__
. 2 2 3

. [
rd 0O '
- P(A) = — .
i W) 10) : o L
> , — ) |
s, PB|A) = 2AB) 5 \,
A LAy 9 :

Istration 45 : Let A and B cvents such that

I | 23
P(Ay=-. P(B)== and P(A >
5 P(B) i (Au B)= %0 !
AP B and P(B| Ay,

ttion - Since,

PIA

B)=P(A) 4 P(B)-~P(A A B)
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B

FAAB)=PA)+ PB) =PAVE)

1,12
34 60
_!
5
Thus.
. PANB) _1/5 _4
PAIB) ==Fm 13 5
/5 3
); \ S s
PBIA= T3 =3

s tration 46 : Two coins are tossed. What is the conditional probablhgy 1-

heads given that at least one coin shows a head ?

Solution : Here, exhaustive numbcr of cases =4

\o\.\'iu A denotes the event that atleast one coin shows a head andBdu{o

'a' & two heads.

}‘ ‘\'a}(
= ,]Tngv ai “.n be seen that A occurs in 3 ways ic.

A={(HT),(TH), (1111}
Boceurs in L wav ic.,
B={(HII)}

A and B both occur in | way ie.,

AnB={(HH)}

Thus, P(B| A) _I(/"\H)Fi
PB) 73
1S l’(,‘h:i
1
|
P(B)=—
4
and P(A A B) :l
1

P(A U B L
2

fhen, > =
(L Jind P(A A B), P(A n B), (A ~ Byl l’(/T ~ B)

Solution : We Lnow that

ll /) v Ry <D
| | (A vlﬁ)~1(/\)+1’(”)-—/’(,\(ﬁ 1)
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} - PAB)=00A)Y « ¢y =10 )
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‘ PIA S By=1'0A) = (A~ 1)
| O o 2 I |
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‘ PiA~B =1y =10 BY
| Lo d=l_ 2
' 1O 0 12 4
‘\nd
] PIAAR =AU ==L\ =1y N )
‘ I
3 ] |12
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[ustration 48 . Let A and Bhe tvo events with M) = r ') z aond 10N i

J ind

(1) P(A | 1) (in) (B A)

iti) P(B|A) () (A |1

) (A o B) (i) PIA (Y 1)
i) P(A o B) (i) PCA | BB)

solution : We ko,

PUAAN )y =oALy Pidh =80 I

= At -PCYyy < Pl =10

|
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