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We have already discussed some concept associated with probability. In this 

lecture session I will explain the Classical definition of probability. 

 

Classical definition of probability  

The classical definition of probability is based on the following assumptions: 

1. The total number of elementary events in the sample space is finite (say N). 

Thus the treatment will not be applicable to cases where the number of 

elementary event is infinite.  

2. It is assumed that the experiment is such that the N elementary events are 

equally likely — in the sense that, when all relevant evidence is taken into 

account, no one of them can be expected to occur in preference to the others. 

 

The probability P(A) of an event A is then defined as 

              P(A) = Cases favourable to event A  

                                     Total number of cases 

                                 

                            = N(A)   

                            N 
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Some basic results following from the classical definition 

of probability — 

1. Probability of an event A lies between 0 and 1. 

 Proof: Denoting the total number of (finite) elementary events by N and 

the number of cases favourable to an event A by N(A), we can write, 

      0 ≤N(A) ≤ 1 

or, 0 ≤ N(A) ≤ 1 

               N 

or, 0 ≤ P(A) ≤ 1                     [by classical definition of 

probability, P(A)=N(A) ] 

                                                                          N 
Thus, probability of an event A lies between 0 and 1. 

 

 
2.  The probability of an impossible event is zero 

 Proof: If A is an impossible event then no elementary event is 

favourable to A. This means that N(A) = 0. Then by the classical 

definition of probabilityP(A) = N(A)/ N = 0 

 Example: If a die is thrown the occurrence of the event 7 is an impossible 

event and hence it’s probability is zero. 

 

3. Probability of sure / certain event is one 
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 Proof: If A is a sure event then all the elementary events are favourable 

to it so that N(A)=N. Then by the classical definition of probability 

P(A)= N(A)/ N =1 

 Example: when a die is thrown the number of points being at most 6 

or being at least 1 is sure event. Hence the probability is one in both 

the cases. 

       

4. If the occurrence of an event A1 implies occurrence of another event 

A2, then P(A1) ≤ P(A2). This is called the monotonicity property of 

probability. 

 Proof: Since the occurrence of A1implies the occurrence of A2, 

every elementary event favourable to A1 is also favourable to A2. 

(the converse may not be true). Hence N(A1) ≤ N(A2). If N be the 

total number of cases, then 

N(A1) ≤ N(A2) 

N          N 

 

or P(A1) ≤P(A2) 
 

 

5. If the two events A1 and A2 are equivalent, then P (A1) = P(A2) 

 Proof: The events A1 and A2 are said to be equivalent when A1 

implies A2 and conversely A2 implies A1. Hence P ( A1 ) ≤ P ( A2 ) 
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and also P ( A2 ) ≤ P ( A1 ). Now by combining the two results we 

get P(A1) = P(A2).  

 Example: When two coins are tossed the two events viz. (i) appearance of 

a single head and 9ii) the two coins showing up dissimilar faces, are 

equivalent. Hence, the probabilities of the two must be the same. When 

two coins are tossed the possible outcomes are HH, TT, HT, TH. If we 

denote A1 = appearance of a single head and A2 = the coins showing up 

dissimilar faces, then 

P(A1) = 2/4 = ½ 

and  P(A2) = 2/4 = ½ 

Therefore, P(A1) = P(A2) = ½. 

 

 

 

 

 


