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Random process
Definitions

• Random process (stochastic process)
A family of random variable (usually infinite)

• Example. Many random phenomena that occur in nature are function of 
time.
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Random process
Definitions

The thermal noise voltage generated in a resistor
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Random process
Definitions

Discrete-Value and Continuous-Value Processes 

Discrete-Time and Continuous-Time Processes
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Mean and Correlation Functions

For a random process                               the mean function                                  , is 

defined as

For a random process                              , the autocorrelation function or, simply, 

the correlation function,                        , is defined by
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Mean and Correlation Functions

For a random process                              , the autocovariance function or, simply, 

the covariance function,                        , is defined by
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Mean and Correlation Functions
Example 9.1
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Mean and Correlation Functions
Example 9.2
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Mean and Correlation Functions
Example 9.3
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Stationary Processes
A continuous-time random process                               is strict-sense stationary or 

simply stationary if, for all                                       and all                , the joint CDF of

is the same as the joint CDF of 

The mean and variance of the first-order stationary random process are 

independent of time.
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Stationary Processes

A discrete-time random process                                 is strict-sense stationary or 

simply stationary, if for all                                           and all               , the joint CDF of 

is the same as the joint CDF of


