EE3610 Signalsand Systems Fall 2010

Homework No. 4
Due 18:00, Dec. 8, 2010
1. Let x[n] beaperiodic signal with period N and Fourier coefficients a.
(1) Expressthe Fourier coefficients by of |x[n]|2 in terms of ay. (10%)
(2) If the coefficients ax arereal, is it guaranteed that the coefficients by are al'so
real? (10%)

¥
2. When the impulse train x[n]= § d[n- 4k] is the input to a particular LTI
k=-¥
system with frequency response H (ejW) , the output of the system is found to be

y[n] = cosgﬁ—pn+32. Determine the values of H (e“‘p’z) fork=0,1, 2, and
2

3. (20%)

3. Youaegiven x[n]:n(J/Z)‘”‘—n%%?@) X (W) . Without evaluating X (W), find
y[n] if
(1) Re{x W) (5%)
(2) ( W) =dX (W)/dW (5%)

3 Y(Ww)= (W)+><(W)(5%)
@ Y(W)=e""X(W) (5%)

4. Let x[n] and h[n] be the signals with the following Fourier transforms:
X (e™)=3e M +1- e + 28/
H(e")=2e12"- e+

Determine y[n] =x[n]* h[n]. (15%)

5. Consider the finite-length sequence X[n] =2d[n]+d[n- 1] +d[n- 3].
(1) Compute the five-point DFT X[K]. (10%)
(2) If Y[K]=X?[k], determine the sequence y[n] with five-point inverse DFT
for n=0~ 4. (10%)
(3 If N-point DFTs are used here, how should we choose N such that
yin] =X{n]* qn], for OEn£ N-1. (5%)



