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Question 1 (30%)

Determine whether or not each of the following signals is periodic. In case a signal is

periodic, specify its fundamental period.

f m
1+ cos(~—)
(a) Discrete-time signal: x(x) S S 2 , (10%)

, T
sin{—)+1.2
(65)

(b) Discrete-time signal: x(n) = sin(?) + cos(f—:i) +5(n-3),

1,
where d(n—3)={

L (10%)
0, otherwise

(c) Analog signal: x,(¢) = cos(178.), (10%)




Answer to Question 1:
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Question 2 (40%)

A system 7T is depicted as below. It is a cascade of two LTI systems T; and 7.

“m_ ) ) o

Ll

T,
The following input-output pairs have been observed:

T
90D = (1,030 2,09 =(.4,0)
T .
M) =102, 062,00 = (0.2 0
and

T.
() =(2.3,00 V3 () =7, 3.0
i |
24() = {1, 0}<iy4(n)={g, 0,1}

What is the ifnpulse response of the system 7,?




Answer to Question 2:
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Question 3 (30%)

A down-sampler system is depicted as below.

Xrn) | iy ¥(n) = x(Nn)

x(n) and y(n) are both discrete-time sequences. ¥ N is a down-sampler where y(n) =
x(Nn) and N is an arbitrary integer greater than one,

() Is this system linear? Justify your answer through mathematics. (10%)

(b) Is this system time-invariant? Justify your answer through mathematics. (10%)

(c) Is this system BIBO stable? J ustify your answer through mathematics. (10%)




Answer to Question 3:

Y, ) amd Xsins, 4, W@uﬂx e

XiCny e Filns  Xatn) &> Gon)
> X (Nn) = Xa(NMr)

/Z?f’}" gz,,,,; t20 0 mf“f“cz,}} X an ﬂ B

S gt - o{X,(/\/n)
/\/J(f?): dem)+ﬁ X, (n) & 2{n):
+ﬂXz("V”)

(

I+ v Ainear fy:%wn_

Cb) 677/(/@)4 A G VL,HL};;/? (m/) VC\Q e ?u_m., e ’
O(() 1';@? f?ué:/)j ) X () ;(-JrX{IH
_ n y n) h

For oy inteqeu M,

I+ iy ‘f;(:m,?—uw’%f'”gn |




(c)

G’/hl/\@’k. arn @}"éf"%?tﬂ/y bomaﬂed MPJ

I‘QZU{M{’? Y (n)

Ao M/DJ fejw@h% s Xen) ¢ ;(n):— X (V)
T R R N R bounded.

e I+ /s

J Swch Ha¥ /A/Cn,;/s MX)V&

BIBO J"/“a,é/e._

10




