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Union: The union of two events A and B, denoted by AuB 

represents the occurence of either A or, B or, both, ie., the 
occurence of at least one of A and B. The evont AUB is a set 

of all elementary events which are present either in A, or, in B, 

or in both. Thus the event 'A or, B' is represented by A UB. 
Here, 'or' mean 'inclusive or. 

Similarly, the union of more then two events can be defined. 

The Venn diagram of AuB is shown below, where the shaded 

area represents AUB 
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Fig 3.1.6 (1) 
Note : If A and B form an exhaustive set of events, then 

AUB= S, S being the universal set. 

Difference : The difference of the event B from the event A, 
denoted by A - B represents the occurence of A together with 

non-occurence of B. 

Thus A - B is the set of all elementary events which are 

present in A, but not in B. 

Venn diagram of A -B is shown below, in which the shaded 
region represents A - B. 
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Fig 3.1.6 (2) 
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Intersection : The Intersection of two events A and B, 

denoted by AnB or, AB, represents the simultaneousoccurence

of both A and B. The event A nB (A and B) is the set of all 

elementary events which are present in both A and B. Thus the 
event 'A and B' is represented by A nB. 

Venn diagram of A nB (shaded region) is shown below. 
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Fig 3.1.6 (3) 

We can define the intersection of more then two events in the 

similar way. 

Note: For, two mutually exclusive events, AnB = 4, null set 

Complement: The complement of the event A, denoted by 
A, or A or, A', represents the non-occurence of A. 

Thus A is the set of all outcomes of the sample space S which 

are not in A. 

Venn diagram of A (shaded region) is shown below. 
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Fig 3.1.6 (4) 
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3.1.7. Some Results on Operation with Events: 

1. A-B= AnB 
2. Complement La 

()-(4-A 
AUA=S 

AnA 

=S 
3. Commutativity: 

AUB BUA 
AnB BnA 

4. Associativity: 

(AUB)uC = Au(B UC) 

(4nB)oC =An(B nC) 
5. Distributivity : ad 

(AUB)nC = (AnC)u(B nC) 

dot (AnB)UC (AuC)n(B UC) 
6. Idempotency: 

AUA = A 

AnA= A 
7. De Morgan's Law. 

(AUB=A° nB 
(AnB=A° UB 

8. AU=A 
AnS A4 

And= 
AUS = S 
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Illustrations 
Let the sample space S = {1,2,3,4,5,6} and the events are 

A {1. 3, 5, B = {2, 4, 6}, C = {2. 3. 5). D = {4, 5, 6}, E = {3, 6 

Union AuB ={1,2,3,4,5,6} = S 
DUE = {3.4.5,6 

Difference: A - B = {1,3,5} = A 

C -D = {2.3). A -C = {1}. C -A = {2} 
Intersection: AnB = o (A and B are mutually exclusive) 

AnC {3,5}. B nC = {2}. DnE = {6} 
Complement: A' = A = {2,4,6} = B 

Similarly, B = A 
C {1,4,6), � = {1,2,4,5 

3.1.8. Classical (or, a priori) Definition of Probability : 

The classical approach of defining probability is due to the 

French mathematician Marquis Pierre Simon Delaplace.
According to his approach the probability is defined as follows: 

If the sample space S is finite (ie., the number of elementary 
events is S is finite) and the elementary events are equally 

likely, then the probability of an event A, P(A), is defined as 

P(4)-NA) ,where 
N 

N(A)= number of elementary events favourable to A, 

N = total number of elementary events. 

(N is called the size of the sample space, N>0) 

3.1.9. Limitations of classical definition of Probability 

Though the classical definition of probability is easy to 
understand and simple to use, it cannot be applied to many 
situations due to the following limitations. 
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We cannot use classical definition for determining probability 

of an event if, 

(1) the sample space is not finite , ie. if the total number of 

elementary events in S is infinite, or, 

(11) the elementary events are not equally likely. 

This definition suffers from another defect. It is based on the 
notion of'equally likely' (or, equally probable) elementary events, 

and so it uses the idea of probability in defining probability itself 

There are some other approaches to define 'probability' which 

are free from the above defects. Those will be discussed later. 

3.1.10. Some Deductions 

OsP(4)s1 
We have 0sN (A) sN, 

so 
N N 

and hence 0sP(A)s1. 

Thus the probability of any event lies between 0 and 1. 

For an impossible event P(A) = 0,and for a certain event 

P(4) =1 
i) P()=1-P(A) 
If N be the total number of elementary events favourable to 

A, then the number of favourable elementary events favourable 

to the complementary event A is N -N (A) and so 

N -N(A)-1-a_=1-P(A) 
Pa)- N N 

Also, P(A) =1-P(A) 

P(4)+P(A)=1, 


