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Probability generating functions (for discrete random variables) 
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For a fair coin: 
 

ttGx 2
1

2
1

)( +=  

 
For the tossing of three coins, w here X1, X2, X3 are independent: 
 

3
32

321

2
1

2
1

8
1

8
3

8
3

8
1

)( �
�

�
�
�

� +=+++=

++=

tttttG

XXXY

y

 

 
To find the probability of tw o heads 
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Let X and Y be independent discrete random  variables, and let Z = X + Y. 
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Considering calculus and probability generating functions 
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The geometric distribution 
 
This asks “how  m any attem pts until a success?” 
 
Let X be the first in a sequence of identical independent Bernoulli trials (tw o outcom es; 
success or failure) on w hich success occurs. 
 
Let the probability of a success in a trial be π . 
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A  tennis player has a probability of 
1
4

of playing a w inning shot. W hat is the change has 

w on the rally by the 6th shot? 
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The geom etric distribution can be w ritten as ~ ( )X G π  

 
The binomial distribution 
H ow  m any successes in a sequence of identical independent Benoulli trials w here the 
probability of success isπ and there areν trials. 
 
Consider ~ ( , )X B ν π  [Benoulli distribution] 
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Let Y = X1 + X2 + X3 +  … + Xν | X i are independent. 
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The chance of a player w inning a gam e is 0.4, w hat is the change of him  w inning 4 gam es 
in a m atch of 6 gam es? 
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O r, calculated using values from  the binom ial distribution tables, n=6, x=4, p=0.4 
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