
Addition Theorems on Probability. 
 

Notations: (i) )(or  )( BAPBAP   = Probability of happening of A or B 

= Probability of happening of the events A or B or both 
= Probability of occurrence of at least one event A or B 

(ii) P(AB) or P(AB) =  Probability of happening of events A and B 
together. 
 
(1) When events are not mutually exclusive:If A and B are two events which are not mutually 
exclusive, then   )()()()( BAPBPAPBAP  or )()()()( ABPBPAPBAP  . 

 
For any three events A, B, C 

)()()()()()()()( CBAPACPCBPBAPCPBPAPCBAP   

or )()()()()()()()( ABCPCAPBCPABPCPBPAPCBAP  . 

 
 
 
(2) When events are mutually exclusive:If A and B are mutually exclusive events, then 

0)(  BAn  0)(  BAP  
 )()()( BPAPBAP  . 

For any three events A, B, C which are mutually exclusive, 
)()()()( CBAPACPCBPBAP   = 0  )()()()( CPBPAPCBAP  . 

The probability of happening of any one of several mutually exclusive events is equal to the sum 
of their probabilities, i.e. if nAAA ....., 21  are mutually exclusive events, then 

)(.....)()()...( 2121 nn APAPAPAAAP   i.e.   )()( ii APAP . 

 
(3) When events are independent:If A and B are independent events, then 

)().()( BPAPBAP   
 )().()()()( BPAPBPAPBAP  . 

 
(4) Some other theorems 
(i) Let A and B be two events associated with a random experiment, then 
(a) )()()( BAPBPBAP    (b) )()()( BAPAPBAP   

 
If B  A, then 



(a) )()()( BPAPBAP     (b) )()( APBP   

 
Similarly if A  B, then 
(a) )()()( APBPBA     (b) )()( BPAP  . 

 
Note: Probability of occurrence of neither A nor B is )(1)()( BAPBAPBAP  . 

 
(ii) Generalization of the addition theorem: If nAAA ,.....,, 21  are n events associated with a 

random experiment, then 

).....()1(...)()()( 21
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If all the events )...,2,1( niAi   are mutually exclusive, then 
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i.e. )(....)()()....( 2121 nn APAPAPAAAP  . 

 
 
 
(iii) Booley’sinequality:If nAAA ....,, 21  are n events associated with a random experiment, then 

(a) 
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These results can be easily established by using the Principle of Mathematical Induction. 
Important Tips 
Let A, B, and C are three arbitrary events. Then 
 
 
 
 
 
 

Verbal description of event Equivalent Set Theoretic Notation 

(i) Only A occurs (i) CBA   

(ii) Both A and B, but not C occur (ii) CBA   

(iii) All the three events occur (iii) CBA   

(iv) At least one occurs (iv) CBA   

(v) At least two occur (v) )()()( CACBBA   



(vi) One and no more occurs (vi) )()()( CBACBACBA   

(vii) Exactly two of A, B and C occur (vii) )()()( CBACBACBA   

(viii) None occurs (viii) CBACBA   

(ix) Not more than two occur (ix) )()()()( CBACACBBA   

(x) Exactly one of A and B occurs (x) )()( BABA   
 


