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 X is a discrete random variable if it has a countable support.
 Recall that countable sets include finites set and countably

infinite sets.

 For X whose support is uncountable, there are two types:
 Continuous random variable
 Mixed random variable



Example: pdf and probabilities
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Consider a random variable (RV) X.
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Example: pdf and probabilities
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Consider a random variable (RV) X.



Example: pdf and its interpretation
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Example: pdf and its interpretation
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Consider a random variable (RV) X.



Example: Support of a RV
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Consider a random variable (RV) X.



Example: Support of a RV

9

 
 

1 , 1,2
1 , 2,4
1 , 3,48
0, otherwise

X

x

x
p x

x

 

  
 



probability mass function (pmf)

1   2   3   4

The set {1,2,3,4} is a 
support of X.
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Example: Support of a RV
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probability mass function (pmf)
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The set {1,2,2.5,3,4,5} is 
also a support of this RV X.
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Consider a random variable (RV) X.



Example: Support of a RV
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support of this RV X.

Consider a random variable (RV) X.
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The set {1,2,3,4} is the 
“minimal” support of X.

For discrete RV, we take the 
collection of x values at 
which to be our 
“default” support.

Consider a random variable (RV) X.
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Example: CDF
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probability mass function (pmf)

Consider a random variable (RV) X.

cumulative distribution function (cdf)
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Example: CDF
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Example: CDF
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probability mass function (pmf)

Consider a random variable (RV) X.
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21

 
 

1 , 1,2
1 , 2,4
1 , 3,48
0, otherwise

X

x

x
p x

x

 

  
 



probability mass function (pmf)

Consider a random variable (RV) X.
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Example: CDF

22

 
 

1 , 1,2
1 , 2,4
1 , 3,48
0, otherwise

X

x

x
p x

x

 

  
 



probability mass function (pmf)

Consider a random variable (RV) X.
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