


Random processp
• A random process is a collection of time functions, or signals, 

corresponding to various outcomes of a random experiment For eachcorresponding to various outcomes of a random experiment. For each 
outcome, there exists a deterministic function, which is called a sample 
function or a realization.
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The joint probability density functionof the random variables x(t1) and x(t2)







Summary : Autocorrelationy
• Autocorrelation of an energy signal

• Autocorrelation of a power signal

F i di i l– For a periodic signal:

• Autocorrelation of a random signal

– For a WSS process: 







We use time averaging instead of ensembleWe use time averaging instead of ensemble 
averaging







Summary : Random process …
• Strictly stationary: If none of the statistics of the random process are 

affected by a shift in the time origin.

• Wide sense stationary (WSS): If the mean and autocorrelation function 
do not change with a shift in the origin time. 

• Cyclostationary: If the mean and autocorrelation function are periodic in 
time.

• Ergodic process: A random process is ergodic in mean and autocorrelation, 
if 

and     



Numerical Example





Bandwidth of signal …
• Different definition of bandwidth:

a) Half-power bandwidth
b) Noise equivalent bandwidth
c) Null-to-null bandwidth

a) Fractional power containment bandwidth
b) Bounded power spectral density
c) Absolute bandwidth
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