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relationship for this system is y(f) = x(sin(#)). Check the following two properties.
(—) (5%) Is this system causal?

(=) (10%) Is this system linear?

>
%
— ~ (15%) For a continuous-time system with input x(f) and output y(f), the input-outpuf )/é

= ~ (10%) Suppose that the signal x(r) =u(z+0.5)~u(t-0.5) is convolved with the signal
h(t) = e 0
(—) (5%) Determine a value of wo which ensures that y(0) = 0, where y(r) = x(©)* h(¢) .
(=) (5%) Is your answer to part (a) unique?

= ~(10%) For a linear time-invariant system S and a signal x(r)=2¢ 3u(t-1), determine the

impulse response A(f) of S, where x(t) » y(t) and —d%tl > 3yt)+e u(r).

W ~ (15 %) Consider a causal LTI system S whose input x(f) and output y(¢) are related by the

differential equation

2
oy CHO DO
dt dt

dx(t d*x(t
+a,Y(t) = byx(t) + ——d(t—)+b2 —Z;ZL)—

Show that
y() = AJ.; y(r)dr + BI;(J; y(o-)dcr]dr + Cx(£) + DJ.; x(t)dr + E.‘-_’w(,[; x(a)dcr) dr

2

and express the constants 4, B, C, D, and E in terms of the constants ag, a1, az, bo, b1, and b,.

%~ (15 %) Please calculate the discrete-time Fourier Transform X(e*) of signal x[#]. The impulse

sequence of x{n] is shown in Fig. 1, defined as:

1, for-5<n<5
x[n]=41/3,for-10<n <10

0, otherwise '
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DTFT

,]
(=) (5%) x[n]*y[n] ——"— X (e ).y(e/?) )ﬂ

7 ~ (15 %) Please prove the following discrete-time Fourier transform (DTFT) properties:

DTFT \jdX(ejQ)

(=) (5%) mx(n] o

. 2
X(e/? )‘ 4o

~ 2 1 "
=) (5%) D ni = B

h=—00

XRemark: » is the discrete-time index, £21is the radial frequency, * is discrete-time convolution

operator, and X(¢**) and Y(e?) are the discrete-time Fourier transforms of discrete-time
sequences x[#] and y[n}], respectively. -

+ ~ (20%) Consider a signal flow graph shown in F ig. 2.
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Fig. 2.

(—) (7%) Please find the transfer function H(z). _
(=) (10%) If the system is causal, please find the impulse response A[n] of the system.
(=) (3%) Is the system stable? Please explain it.
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