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Special Classes of Stochastic Processes 

1)  

 
a) An iid Bernoulli process with probability of success p. 

 

The joint distribution of any sampling times can be expressed as the product of the first 

order marginal distribution. Therefore, this stochastic process is independent and 

identically distributed. Thus, it is SSS and WSS.  

 

b) A process    0sin nAX n , where A is a Gaussian random variable with mean A  and 

variance 2

A   
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The mean of nX  is depend on time n . Thus, this process is not WSS and SSS. 

 

c) A process    00 sincos)(  nBnAnX   where A and B are uncorrelated zero mean 

random variables with variance 2 and 0 is a constant. 

 

The mean of  nX : 
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Therefore mean of   nX  does not depend on time. 

 

The autocorrelation of   nX : 
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The autocorrelation depends on the time difference. Therefore, the random process  nX  

is WSS. The sequence  of   nX   depend on 0 . Thus,  the random process  nX  is not 

always SSS. 

 

d) A process      1 nXnXnY where  nX  is an iid Bernoulli process with probability 

of success p. 
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Variance: 
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Autocovariance: 
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Autocorrelation: 
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The mean and autocorrelation  do not depend on time and the process of )(nY   is iid 

.Therefore, the random process )(nY is WSS and SSS. 

 

2) Consider a random process,       000    where,sincos  tVtUtX   is a constant and 

VU ,  are random variables. 

 

i) The mean of  tX  
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The only way to make the mean constant is to have 0)()(  VEUE  

 

ii) The autocorrelation of   tX  
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If VU ,  are uncorrelated with equal variance. 

 ( 222 )()(,0)()(  VEUEVUEUVE ) 
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Then the autocorrelation depends on time difference. Therefore, this process is WSS, 

if VU ,   are uncorrelated with equal variance. 

 

If the process is WSS, then the autocorrelation depends on time difference. 

Let , 21 tt   
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Hence, 
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The above condition is true for any 21,tt , further 

      0 and  22  UVEVEUE ,this implies that VU ,   are uncorrelated with equal 

variance. 
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