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1. (20%) Let ,....,....,, 21 nxxx  be a sequence of i.i.d. random variables 

with uniform distributed pdf in the interval [-1.0, 1.0]. 

(a) Let 21 xxz += , find the pdf of z . 
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2. (20%) Consider the R.V. with the density function as  
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Suppose that independent observations nxxxx ,...,,, 321  are taken 

from this distribution. Then, 
a. What is the likelihood function 

b. Find the MLE for the parameter, b  

3. (20%) Given a sequence of RVs !", !$, … , !&   , 

(a) Give the definition of the correlation of two of the RVs. 
(b) Given the definition of the correlation matrix of these RVs. 
(c) Prove that the correlation matrix is non-negative definite. 
(d) In what condition that the correlation matrix is symmetry 

with respect to the diagonal? 
 

4. (20%)  
(a) State the differences among independent, uncorrelated, 

and orthogonal 
(b) What is Strict Sense Stationary (SSS) and what is Wide 

Sense Stationary? 
5. (20%) 

Let X and Y be two RV’s with finite variances. Show that 
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