ECE 120B

Spring 2004

June 5, 2004

Homework #8

(Due: Thurs.  June 10, 2004)

Special Problem #1 (SP-1)

(a) Manually compute the FFT of the eight-point sequence (showing the diagram):

x[n]  =  [ 1, 1, 0, 0, 0, 0, 0, 1 ]. 

(b) Taking into account the periodicity implied by the DFT, plot at least two periods of the signal found using the FFT in part (a).

Special Problem #2 (SP-2)

In each case below, perform the circular convolution of x[n] with y[n] in the time domain.   Also, find the convolution result using the DFT approach. Show that both approaches yield the same answer.

(a) x[n] = [ 0, 1, 1, 1 ]        y[n] = [ 1, 2, 1 ]

(b) x[n] = [ 1, 2, 1, 2 ]        y[n] = [ 1, 1, 0 ]

Special Problem #3 (SP-3)
Perform the correlation of x[n] and y[n] in the time domain, and also using DFT. Show that both ways yield the same answer.

(a) x[n] = [ 0, 1, 1, 1 ]        y[n] = [ 1, 2, 1 ]

(b) x[n] = [ 1, 2, 1, 2 ]        y[n] = [ 1, 1, 0 ]

Special Problem #4 (SP-4)
A digital filter with impulse response h[n]  =  [ 1, 2, 1 ] is to filter a random sequence x[n] with 96 samples x[0], x[1], …x[95].

Design a block filter architecture using block diagrams which include FFT and IFFT blocks. In so doing, partition the input stream into blocks choosing what you consider to be the best size N of the block.  (Hint:  consider the fewest number of computations).

