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L. For a system #(?) , the input x(f) = e“sru(t) and the output y(f) = e ‘u(3r) . Determine the impulse response of its inverse
system & (1) . (10%) ‘

2. Find the frequency-domain representation for signal x(f) = % ke_y uft _~‘2))}* %e_ztu@t)) x e/t } {20%)

3. Find the Fourier transform of x(f) = te_slt_zl . (10%)

4 Evaluate [ —z—dt (10%)
( j1‘+4)

5. (a) For a system with the relation between input x{n] and output ¥[#] represented as y[#]— % Mr-1]+ L Hrn—-2]=xr]-32n-1], |

please find the causal system 4[n] to achieve x[n] * A[n] = y[n] of this system. (7%)
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(b) Find the z-transform of the following signal x[n] = [T) uinl |* n[ZJ u[n] |.(8%) j
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6. Piease prove the following discrete-time Foutjer transform (IXTFT) properties: v
s . 0 .~ Y2 .
@ *nl* a2 X (@ P 5% ® T il =l ]X(eJ“] &0 (5%) '
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%Remark: » is the discrete-time index, £2is the radial frequency, * is discrete-time convolution operator, 1, is the time lag, and X(¢'%)

and ¥(¢’?) are the discrete-time Fourier transforms of discrete-time sequences x[n] and y{x], respectively.

7. The following shows the block diagram of interpolator and decimator.

Interpolator
[ T T T T T T e e e e e e e e e m e ——— - 9
"‘E‘_*TL | Lowpass filter: Gain=L,Cutoff=n/L %
1 1
o Decimator "}
—r» Lowpass filter: Gain=1, Cutoff=n/M M “"—E““-“""
Figure 7.1

If we input a discrete-time signal x[n] = 4 Sm[(SM)m to the interpolator-decimator system ( shown in Fig. 7.2) with L=5 and M=9,
m

please determine the output y[n]. (20%)

x[n} ———» Interpolator L=5
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Decimator M=9 — ¥in}

Figure 7.2







