Explanation of conditional probability:

Let S be a finite sample space of a random experiment and A, B are events, such
that P(A) >0, P(B) > 0. If it is known that the event B has occurred, in light of
this we wish to compute the probability of A, we mean conditional proba bility
of A given B. The occurrence of event B would reduce the sample space to B,
and the favourable cases would now be A N B.
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Notation The conditional probability of 4 given B is de-
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1. This definition is also valid for infinite sample spaces.
2. The conditional probability ot B given A4 is denoted by

P(E) and P(E) _P4nB)
A A P(A)

Multiplication Theorem

Let 4 and B be two events of certain random experiment
such that 4 occurs only when £ has already occurred. Then,

.. A :
for the conditional event B the total possible outcomes are

the outcomes favourable to the event 5B and its favourable
outcomes are the outcomes favourable to both 4 and B.
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SOLVED EXAMPLES:

Example 1

When a cubical dice is rolled, find the probability of getting
an even integer.

Solution

When a dice is rolled, the number of possible out comes is
6. The number of favourable outcomes of getting an even
integer is 3.

The required probability = % = %



Example 2

If a card i1s drawn from a pack of cards, find the probability
of getting a queen.

Solution

When a card 1s drawn, the number of possible outcomes is
52. The number of favourable outcomes of getting a queen
card 1s 4.
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The required probability = — = —.
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Example 3

A bag contains 5 green balls and 4 red balls. If 3 balls are
picked from it at random, then find the odds against the
three balls being red.

Solution

The total number of balls in the bag = 9. Three balls can be
selected from 9 balls in °C, ways.

Three red balls can be selected from 4 red balls in *C, ways.

Probability of picking three red balls
4 _
'C, 84 21 21
Odds against the three balls being red are
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When two dice are rolled together, find the probability of
getting at least one 4.

Let E be the event that at least one dice shows 4. E be the
event that no dice shows 4. The number of favourable out-
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clarifications

To find the probability of getting at least one 4 when two dice are rolled, let's break it down:

® Total Possible Outcomes
Each die has 6 faces, so:
o Total outcomes when rolling two dice = 6x6=36
Outcomes with no 4
We calculate the number of outcomes where neither die shows a 4:
o Die 1 has 5 options (1, 2, 3, 5, 6)
o Die 2also has 5 options (1, 2, 3, 5, 6)
e S0, outcomes with no 4 = 5x5=25
Outcomes with at least one 4
o These are the remaining outcomes: 36—25=1136 - 25 =11
Final Probability

P(at least one 4)=11/36

or approximately 0.3056 (about 30.56%0).



Example 5

When two dice are rolled together find the probability that
total score on the two dice will be 8 or 9.

Solution

When two dice are rolled, the total number of outcomes
=6 x6=30.

Favourable outcomes for getting the sum 8 or 9 are {(2, 6),
(6,2),(3,5),(5,3),(4,4),(3,6),(6,3), (4, 5).(5,4)}, 1.e.,

the total number of favourable outcomes = 9.
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The required probability = 36 — 1

Example 6

It two cards are drawn simultaneously from a pack of cards,
what 1s the probability that both will be jacks or both are
queens?

Solution

Here two events are mutually exclusive, P(J w Q) = P(J)
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+ P(Q). Probability of drawing two jacks 1s P(J) =
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Probability of drawing two queens is P(Q) =

P(J U Q)=P(J))+ P(O)
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Explantion

To solve this, let's break it down step by step:

Total Cards in a Deck

e A standard deck has 52 cards
e There are 4 Jacks and 4 Queens

Desired Outcomes
We want the probability of:

e Both cards being Jacks, or
e Both cards being Queens

1. Probability of both being Jacks:

e Ways to choose 2 Jacks from 4:

2. Probability of both being Queens:

(2)=¢

¢ Ways to choose 2 Queens from 4:

Total favorable outcomes:

6(Jacks) + 6(Queens) = 12

Total possible outcomes:

* Ways to choose any 2 cards from 52:

52 _52><51_1326
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Il Final Probability:

12 2

P(both Jacks or both Queens) = I

So, the probability is 2—31 or approximately 0.00905 (about 0.91%).

Example 7

When two cards are drawn from a pack of cards, find the
probability that the two cards will be kings or blacks.

Solution
iC

52
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The probability of drawing two kings =

26 ¢
The probability of drawing two black cards 15 = = EE
>
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The probability of drawing two black kings 1s

.. The required probability
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Explanations:

% Total Cards in a Deck

e 52 cards in fotal

e 4Kings(d, @, &, &)
e 26 black cards (#d and &)

1. Overlap: both cards are black Kings

* There are 2 black Kings: King of Spades and King of Clubs

e Ways to choose both = (g) =1

So, we must subtract this overlap to avoid double-counting.

Example 8

A letter is selected at random from the set of English alpha-
bet and it 1s found to be a vowel. What is the probability
that it 1s “e’?

Solution

Let A be the event that the letter selected i1s ‘e’ and B be the
event that the letter 1s a vowel. Then, A " B={e} and B =
fa,e,10,u}
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Examples about independent event:

As we explain before the idependent event is as follows:



Independent Events In a random experiment, if 4, B are
events such that P(4) = 0, P(B) = 0 and if P(g) =P(A) or
P (%J = P(B) (conditional probability equals to uncondi-
tional probability) then we say A, B are independent events.
If A, B are independent, P(4 N B) = P(A4) P(B).
Example 9

Two coins are tossed one after the other and let A be the event of getting tail on
second coin and B be the event of getting head on first coin, then find P (A/B)

Solution

Sample space = {HH, HT, TH, TT}, A= {HT,TT} and B =
{HH, HT}, (4 n B) = {HT}
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Thus P(g] = P(A)

- Logically too we understand that occurrence or non-
occurrence of tail in 2nd coin.



Baye’s Rule

Suppose 4, 4,,..., A are n mutually exclusive and exhaus-
tive events such that P(4) # 0. Then fori=1, 2, 3,..., n,

A
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Where A is an arbitrary event of §.
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A factory consists of three departments for the production of computers, as follows:

Department Al produces 50% of the total production, with an average defect rate of -
3%

Department A2 produces 30% of the total production, with an average defect rate of -
4%

Department A3 produces 20% of the total production, with an average defect rate of -
5%



