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1. How many signals have a Laplace transform that may be expressed as in its region of

(s+5)(s2 +5-6)
convergence? (10%)

_ _j dl _
2. Find the frequency-domain representation for signal x(f) = (e Mu(syxe I H = {(9 (e - 4))}. (20%)
3. For a system #A(), the input x(l‘)=e_3tu(f) and the output W(t) = e "u(2t) . Determine the impulse

response of its inverse system s (). (10%)

4, Find the time-domain signal for the following frequency-domain representation. (10%)
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5. For a discretetime Fourier transform & (e/) = , where (1 represents the

a+deya-1e7
frequency of discrete-time signal, please use inverse Fourier transform to find the discrete-time signal x[#].
(10%) ‘

6. Considering a continuous-time signal x.(¥) =co0s(150007¢) , the signal is sampled by an analog-to-digital

(A/D converter)with sampling interval T =1/4500. Please answer the following questions:
(2) Is aliasing happened in the sampled signal? (2%)
(b) What is the sampled discrete-time signal x[n]? (8%)
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7. For a linear-time invariant (LTT) system A[n] . the relation between discrete-time input signal x[#] and output
signal y[n] is represented as follows:
y[n] =-3x[n] +10x[n-1]+3x{n-2].
Please answer the following question: |
(a) Please find the impulse response /[n] of the system. (5%)
(b) For input signal x[n]= 25 [n+1]-46[n]+56[n—2], please find the output signal y[n] of the mput signal.
(5%)
(¢) Please find the Fourier transform H(e’"} of the impulse response A[n]. (5%)
(d) Is the LTI system causal? (2%)
(e) Is the LTI system stable? (3%)
8. Please prove the following discrete-time Fourier transform (DTFT) properties:

dxX jQ Lol
(@) mx[n]—2E cg; ) .(5%) (b) le[ 2T, L|X(e’9)| Q. (5%)

%Remark: n is the discrete-time index, £2 is the radial frequency, * is discrete-time convolution operator, and

X(¢?) is the discrete-time Fourier transform of discrete-time sequences x[], respectively.




