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Again, from the 
definition

of 
conditional

probabili.

equation (i) of article 1.14) 

ity 

P(AnB) 
P(AIB)PB) (ii) 

Thus from i) and (ii) above, we can say 
that the events A 

and B are independent, if 

P(AB)= P(A). P(B) iv) 

Otherwise they are dependent. 

3.1.16. Boole's Inequality 

Let be n events 
connected to a random 

experiment E, then 

P(4, +A,+ P.)s P(4,)+P(4,)++P(A) 

Proof 

We shall use the Principle of Mathematical Induction

For any two events A, and Ag, we have, 

P(4, +4)=P(4)+P(4,)- P(4,4,) 

Since P(4,4,)20, P(4, +4,)s P(4,)+P(4,)..) 

Thus, the inequality is true when n = 2. 

Let, this inequality be true for n=m, m(22) being a positive 

integer. T'herefore, 

P(A, +A+...+A,)sP(4)+P(4,)+.+P(A, 

Now, P(A, +4t+A, +A=P (A +A, t..+A+Ao 

sP(4 +A4t..+A)+P(A) by 6 

sP(4,)+P(4,)+..P(A,)+P(A) 
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Thus the inequality holds true for n = m +1, if it be true for 

n = m, and it has already been proved that the inequality is true 

for n= 2. Therefore, by the principle of Mathematical Induction, 

the inequality is true for any integral value of n. 

3.1.17. Baye's Theorem 

Let A,Az...,A, be n pairwise mutually exclusive events 

associated with a random experience E such that one of these is 

sure to happen, ie 

A,4, = 0, i +j, ij =1,2,.n 

and A, +A, +... +A, = S 

O and S denoting the null event and certains event 

respectively. 

Now, let X be any other event connected with this experiment, 

thus P(4, P(A,)P(X |4) .. . 
P(X) 

Where, P(x) = P(4)P (X I4,)+P(A,)P(X |A,)+ 

P(4,)P(X |4,) 

+ 

i) 

and P (X)+0 
The result goes by the name of Baye's Theorem. 

Proof: From the set theory 

X = SX 

=(A, +A t+A,)X 
= A,X +AX +..+A,X 

Now, A,X A,X = A4,A, X = 0, for i *j and so 

A X and A,X are also mutually exclusive, when i#j. 

P(X)=P(4,X +A,X +AX) 

=P(4,X)+ P(4,X) +.+P(4,X) 
=P(A,)P(X I14,)+ P(4,)P(X 1A,)+.P(4,)P(X 1A4,) 
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Again, P(A,X) = P (4,)P (X 14,) = P(X)P(A, 1X) 

and so, P (A, 1X) P(4,)P(X1A), P(X) + 0 

P(X) 

where P(X) = P (4,)P (X IA,)+P(A,)P (X 1A,) 

+P(A,)P(X |1A,). 

3.1.18. Bernoulli's Trials 

1) Success and Failure in an Experiment 

There are certain kinds of experiments which have two 

possible outcomes. One of those outcomes is called a success, while 

the other is called a failure. 

For example, in the experiment of tossing a coin, we get either 

a head or a tail. If getting 'Head' is taken as a success, then 

getting a "Tail' is a failure. 

ii) Bernoulli's Theorem 

Let there be n independent trails in an experiment and let 

the random variable X denote the number of success in these 

trails. Let the probability of getting a success in a single trial 

be p' and that of getting a failure be 'q', so that p+q=1. Then 

P(X = r) = "C,p' .q

Proof We denote a success by S and a failure by F. 

Number of ways of getting r success in n trials = "c, 

P (X = r) = "c, P SSS.S and FFF....F 
r times n-r) times 

= "e, {P (s). P(S).. r timesx 

P(F) P(F)..(n- r) times 
= "e, (p.p.. times)x(q.q..n -r) times) 

= "c,p a-r 

Thus P(X =r)= "e,p q 
ii) Conditions for applicability of Bernolli's Theorem 



PROBABILITY THEORY 

1. The experiment is performed for a finite and fixed numbs 

of times. 

2. Each trial must give either a success or, a failure. 

3. The probability of success is each trial is the same. 

Remark 

Since P(X = r) = "c,p' q" 

P(X = 0) =q", P(X =1) = npq", P(X = 2) = "cp q etc 

Example : A coin is tossed 4 times. If X is the number of 'Heads' 

observed, find the probability distribution of X. 

Solution: When a coin is tossed, we have S = {H, T} 

P (getting a head) 

P (not getting a head) =- 
2 

Let X denote the random variable denoting the number of 

heads. 

In 4 trials, we may get 0, or 1, or, 2, or 3, or, 4 heads 

So X may assume the values 0, 1, 2, 3, 4. 

P(X = 0) =* 
16 

-1 

P(X-1)-CIE- 4 

P(X 2)- 

P(X -9-)G); 
1 

P(X =4)= 16 
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Thus the 
probability 

distribution 

is given by 

2 3 

X 0 1 
1 

3 
16 

P(X) 8 

Note. The idea of probability

distribution
has been discussed 

in detail in the next chapter. 

16 4 

3.1.19. Some 
Important 

Formulae 
at a 

Glance 

The following 
formulae will be helpful 

for solving prblems on 

Probability. 

on 

1. P(A)=1- P(4) 

2. P(A+B) = P(A)+P(B)-P (4B) 

3. P(A)=P (AB) + P (AB) 

.4. P(B) = P(AB) +P (AB) 

5. P(B |A) P(AB) P(B) +0 6. P(B1A) = P(B) 

6. P(A|B) = A P(A)+0 

7. P(AB) =1-P(4 +B) 

8. P(AB) = P(4). P(B), when A and B are independent.

9. P(A+B) = P(4B)+P(B) 

PAB) P(B)+0 10. P(A|B) =R P(B):0 
P(B) 

P(BA) 
11. P(B|A)=A, P(A) *0 

(4) P 

12. P(BIA)-214B) 12. P(B1A)=PAP(A)*0 


