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3.5 Averages and Expected Value
Example 3.5.1
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3.5 Averages and Expected Value
Definitions 

Expected value (= mean=average):

Definition. Let      be a discrete random variable with range                                         
The expected value of         denoted by             is defined as
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3.5 Averages and Expected Value
Definitions 
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3.5 Averages and Expected Value
Example 3.5.2
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3.5 Averages and Expected Value
Example 3.5.3



53

3.5 Averages and Expected Value
Families

Let                                 find

Let                                 find
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3.5 Averages and Expected Value
Families

Let                                 find
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3.5 Averages and Expected Value
Families
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3.6 Functions of a Random Variable
Definition

If      is a random variable and                        , then       itself is a random variable.

For example:

Then,  
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3.6 Functions of a Random Variable
Example 3.6.1

Let       be a discrete random variable uniformly distributed with 

for                                                 Let                       

a) Find PMF of 
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3.6 Functions of a Random Variable
Example 3.6.2

tghos
Pencil

tghos
Pencil

tghos
Pencil

tghos
Pencil

tghos
Pencil

tghos
Pencil

tghos
Pencil

tghos
Pencil

tghos
Pencil

tghos
Pencil

tghos
Pencil



59

3.6 Functions of a Random Variable
Example 3.6.3
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3.7 Expected Value of a Derived Random Variable
Theorem 

Law of the unconscious statistician (LOTUS) for discrete random variables:

Linearity of expectation:
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3.7 Expected Value of a Derived Random Variable
Example 3.7.1

Let       be a discrete random variable uniformly distributed with 

for                                                 Let                       

a) Find PMF of 

b) Find 
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3.7 Expected Value of a Derived Random Variable
Example 3.7.2 

Let                                              , such that

Find   


