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Test 4 Practice
You must show all working (where necessary) for full credit.

Name: _______________________________________________
1. 30pts.  Consider an FIR filter whose input x and output y are related by 

y[n]= 3x[n] - 2x[n − 1] - 2x[n − 2] + 3x[n-3],
a. Write out an expression for the system function H(z)

b. Express the |H(ej()| in terms of cosines only.

c. Determine the output y[n] when the input sequence x is given by:
(i) 4n
(ii) (1/3)-2n
(iii) -4n
(iv) 4ncos(((n)/3 - ()

2. 30 pts. Let the input to an FIR ﬁlter with coeffcient vector b = [1 -2 -1 -2 1]T be an infinite periodic sequence with period, L = 4 and such that x[0:3] = [4  -3  2  -1]; 
a. using circular convolution, determine the first period of the output, y[0:3]. 
b. Show how you would obtain (a) above using fft and ifft in Matlab (write the code).
3. 30 pts. The impulse response of an FIR filter is given by: 
h[n]= 2δ[n] - δ[n − 1] – δ[n − 2]  -δ[n − 3] + 2δ[n − 4] 
a. Determine the filter coefficients, bn
b. Let the input to the above filter be: x[n]= – 4δ[n] + 2δ[n − 2], determine the length of the filter output (show working)

c. Using linear convolution, determine the filter output, y. Show all working!
