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— ~ (20%) A discrete-time signal is shown as following. Sketch and label carefully each of the following
signals. (4% each) : 7

(@) x[p-41 (b)x[3-n] (c)x[3n] (d)x[3n+1] {e}—i—x{n}-}%(—l)” x[n]

—~ (20%)
{a) (10%)Please elaborate the Gibb’s phenomenon.
{b) (10%)Please prove the Parseval’s relation:

_Ej::c(t]2 dt = é_[j)( (o)’ do

=~ (10%)
Use the convolution integral to determine the convolution of two exponential signals witﬁ the same
exponent, namely, () =[e “u(®)]*[e " u(?)],(a = b).
Po ~ (20%) Suppose that the continuous-time LTI system is defined by the following /O relation:
ylnl=x{n]+x[n-2]

" {a) (5%) Find the impulse response of this system.

{b} (5%) Find the frequency response of this system.
{c) {5%) Plot the magnitude of the frequency response.

{d} (5%) Find y[n] if x[n]=2e/"/ 4’0

F > (20%)

. Find the poles and zeros of H(2)=1-2z"'+2z2—2z2 and plot the poles and zeros in the

Z-domain.

7S~ (10%)
Discrete-time signal x;[n} is sampled from x,(¢) = cos(4007¢) and x2[n] is sampled
from x, () = cos(2400x¢) . The sampling frequency is 1000 Hz.
{a) (5%} Derive the digital frequency of x;,[n] and x,[n].
(b) {5%) plot the digital spectrums of both signals.




