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3.1 Definition
Introduction

Example. Toss a coin five times. Observe the number of heads:

We define a random variable that gets its value from the outcome 
of the random experiment:

Definition: A random variable is a real-valued variable that gets its value from 
a random experiment.
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3.1 Definition
Introduction

Formal Definition: A random variable is a real-valued function on the sample 
space:

Definition: Range of      is the set of possible values for     .

In the above example, 

We show random variables with capital letters                  .
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3.1 Definition
Examples:

Example. Flip a coin twice,            the number of heads

Example. T: Lifetime of a certain product:
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3.1 Definition
Examples:
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3.1 Definition
Introduction

Countable set:

a) Finite set

b) One-to-one correspondence with Natural Numbers

i.e., 

i.e., I can “list” the elements. 
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3.1 Definition
Introduction

Countably infinite sets:

List: 

Countable

However      is Not countable, in fact

is Not countable.
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3.1 Definition
Discrete Random Variable

Definition: is a discrete random variable, if its range is countable.

We show the values in the range by lower case letters.
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3.2 Probability Mass Function
Example 3.2.1

Toss a fair coin twice,            # of heads. 

Find the range of
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3.2 Probability Mass Function
Definition

is a discrete random variable,

The function:

is called the probability mass function (PMF) of
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3.2 Probability Mass Function
Example 3.2.2
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3.2 Probability Mass Function
Theorem

For a discrete random variable with PMF                and Range

a)

b)

c)



13

3.2 Probability Mass Function
Example 3.2.3


