Stochastic Signals and Systems - Final

26/1/2002

Do all 4 questions. Show your work. Write your name on all sheets. (90 minute limit)

1.
Show that if 
[image: image1.wmf]ò

=

10

0

)

(

dt

t

X

S

   and  
[image: image2.wmf])

(

t

X

 is W.S.S. then


[image: image3.wmf][

]

(

)

t

t

t

d

R

s

E

X

)

(

10

10

10

2

ò

-

-

=


Also find the mean and variance of 
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2.
Let 
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 where random processes 
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Show that
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3.
Let 
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be a Wiener process with parameter 
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. Find the autocorrelation functions for the following processes:

i)

[image: image18.wmf])

(

)

(

2

t

W

t

X

=

 (10 pts)

ii)
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4.
A differentiator is a linear operator whose output is the derivative of the input. 


i) Using this knowledge express the autocorrelation of 
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in terms of the autocorrelation of 
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ii) Specialize the result in i) if 
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is W.S.S by making change of variable 
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iii) Consider the random process 
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 where r.v. 
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represents the time of i’th arrival to a system. Using the the relation in part i) or ii) derive an expression for the autocorrelation 
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iv) Determine the power spectrum 
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v) A process given as 
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is real function, is termed a shot noise process. Determine the power spectrum,
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