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4.1 Definition
Introduction

If                       is not countable then       is a continuous random variable.

Example. 

Remember: etc.

Example. 

• : Lifetime of a light bulb, 

• : Voltage across a resistor,

Definition. A random variable      having a CDF                that is a continuous 
function for all      in ℝ is said to be a continuous random variable.
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4.2 Cumulative Distributive Function (CDF)
Definition

suppose we have a continuous function having those properties – for example:

• A function like this is also a valid CDF                                                                                     
.              – that is, it can also represent                                                                            
.                      for some random variable      .
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4.2 Cumulative Distributive Function (CDF)
Example 4.2.1
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4.3 Probability Density Function
Introduction

• For a discrete random variable: the rate of increase in the CDF                is 
characterized by the PMF               - that is, by the locations and sizes of the 
jumps in the CDF.

• What characterizes the rate of increase for a continuous function?

The derivative of the function
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4.3 Probability Density Function
Introduction

• If the CDF                is a continuous function, then       is said to be a continuous 
random variable.

• PMF is Not well-defined for continuous random variables. Instead, we define 
probability density function (pdf).
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pdf:

Remember that,

4.3 Probability Density Function
Introduction



Consider a continuous random variable      with an absolutely continuous CDF               
. Then we have

is called the probability density function (PDF) of       .
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4.3 Probability Density Function
Definition
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4.3 Probability Density Function
Theorem
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4.3 Probability Density Function
Comparison with discrete random variable

If we integrate over the entire real line, we must get 1, i.e.,

discrete continuous
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4.3 Probability Density Function
Properties

1) Since               is monotone non-decreasing, its derivative must satisfy

2)
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4.3 Probability Density Function
Example 4.3.2
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4.3 Probability Density Function
Example 4.3.2
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4.3 Probability Density Function
Example 4.3.2
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4.4 Expected Values
Definitions

So, the expected value of a continuous random variable X is

Law of the unconscious statistician (LOTUS) for continuous random variables:
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4.4 Expected Values
Definitions

Remember that the variance of any random variable is defined as

So for a continuous random variable, we can write
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4.4 Expected Values
Example 4.4.1
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4.4 Expected Values
Example 4.4.1


