
EE225a Spring 2011 Homework Set 2 

Deadline: Wednesday 2/9/2011 

Office hours: Monday 2/7/2011 1:30-2:30 (Cory 264m) 

Problem 1 

Consider y(n) and v(n) are related by the following difference equation: 

y(n) = u (n+a) – u(n-a) 

Where “a” is a constant. Evaluate the autocorrelation function of y(u) in terms of u(n). 

Problem2 

Assume the following AR process: 

u(n) + a1 u(n-1) = v(n)  

Where a1 is constant and v(n) is a white Gaussian process. 

(a) Show that if v(n) has a non-zero mean, the AR process u(n) is non-stationary. 

(b) If v(n) has zero mean, under what condition the process u(n) is stable? 

(c) Under the condition in part(b) what is the var(u(n))? 

(d) Under the condition satisfied in part (b), calculate an plot the autocorrelation function of u(n) 

for the two cases:   0 < a1 <1  and  -1 < a1 < 0. 

 

Problem 3 

For an AR process of order M, there is one to one correspondence between the following sets of 

parameters 

{P0, a1, a2, …, am} <> {r(0), r(1), r(2), …r(M)} 

Where: 

P0 = average power 

ai  ->   AR coefficients) 

r(i)  ->  autocorrelation sequence 

Justify the validity of the above statement. 

Problem 4 



Consider the following MA process 

x(n ) = v(n)+ 0.75v(n-1)+0.25v(n-2) 

where v(n) is a zero-mean Gaussian white process of unit variance. 

(a) Plot v(n) and x(n) and describe the effect of the MA filter. 

The goal of this exercise is to “approximate” x(n) using an AR process u(n). 

 (b) Use the MATLAB function [ar_coeffs,NoiseVariance] = arburg(data,M) to calculate the AR 

coefficients for  M=2, M=5 and M=10. 

(c) Plot the AR processes and comment on your results. How big would the order M of the AR 

process have to be for it to be equivalent to the MA process x(n) exactly. 

Problem 5 

(a) Plot  5 realizations of the zero-mean unit variance Gaussian random processes with the 

following autocorrelation function: 

(b) Calculate the time average for each realization 

(c) Which process is NOT ergodic? Why? 

 

 

1 if n=(-2,-1,0,1,2) 

0 otherwise 
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