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So

lution

y(t) = 1+ 2 f(-t)
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x[n] = R26[n]+ S[n—1]+8[n+1]) *x(S[n—2]+6[n+2]) =
= (26[n]+ 6[n—1]+6[n+1]) x6[n—2]+ (2 8[n]+ S[n—1]+ 6[n+ 1]) *S[n + 2]=

=28n—2]+ 6[n—3]+6[n—1]+26[n+ 2]+ 6[n+ 1]+ 6[n+ 3]

x[n]
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A3. It depends on the value of B,,,.

According to the Nyquist theorem, ws = 2 B,, for aliasing not to occur.

it = 2 B,
B, <2m
A4.
s2Y(s)—=3Y(s) =F(s)
Y 1
H(S) = % = ) 3

AS. It stems from A4 that the system has poles —/3 and v/3. The latter is in RHP. The system is
therefore unstable.

A6. Cis the correct answer, y(t) = 0. In fact, Y (w) = X(w)H;(w), X(w) is constituted by two
pulses at w = +1 radians/s, which are filtered out by H; (w).

A7.cy, = 5 (DC component).

A8. b is the correct answer. It can be observed from H(w) that the system retains only the low-
frequency components. Usually, a low-pass filter smooths the signal, but not in this case because the
whole spectrum of the signal is within the ideal filter bandwidth.
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A10.
(1 -0.8z2"1)Y[z] = 0.3X[z] H[z] = 14 - 03z




Bl.a. x(t) = x;(t) * x,(t) = x,(t) * x,(t) = f+;° x,(7) x,(t — 7) dt

t
x(t)=f dr=tlt,=t—(t—1) =1

2<t<3

x(@®=[°,  dt=tl?,=2 —(t-1) =3¢

t=>3

x(t) =0
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c.y(t) =x,(t) xx,(t —1) =x(t —1)
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B1. a. Fundamental frequency
2 2
=2 [|n=2=2=n
T 2 2 b4
=4 [ n=0=T7=5 0
Common period T = myTy = m,T,, withmy,m, €Z
T=mr[s],m=1m,=2

21T r
w=Fe2 ]
b. Coefficients
T . jn , ,
T e}Zte? + e—]Zte—T e]4-t _ e—]4t
x(t) =5cos(2t+ =)+ sin(4t) =5 + =
® (2 +3) +sin(4t) - >
k=1 2 k=-1 2] k=2 2j k=-2

Ck:< oL

;o
L p=-2

0 otherwise



B3. a.

s+5 s+5
H(S)= > = =
s243s4+2 (s+1(s+2)
A N B
T s4+1 s+42

A(s+2)+B(s+1)=s+5
{A+B=1
2A+B =5

{ B=1-4A
2A+1—-A=5

{A:4
B =-3
4 3
s+1 s4+2

h(t) = (4e7t = 3e Hu(t)

H(s) =

d?y(t)

dy(t)

dt?

+3 + 2y(t) =

dt

dx(t)

dt

+ 5x(t)



