EE3610 Signals and Systems Fall 2011

Midterm Exam Il Reference Solutions
Dec. 15, 2011

Instructor: Chin-Liang Wang

1. By utilizing the concept of eigenfunction: (10%)

3 keﬂﬂq4(2ﬂk)_e—ﬂMW4(_2ﬂk) 3 keﬂﬂﬁd)_efﬂﬂUA)

Y(1)= 3 - DICIES

k=0 k=0

=—sin(2z(t-1))+sin(27(2t - 2)) —sin (27 (3t - 3)).

2. T=6, a)0=%,and

1 ket gy L3 Cikagtar LN ket 1,2 ~ ket
ak_?ij(t)e “’Odt—gj.%x(t)e %dt—gjlzl-e %dt+gjl(—1)-e it

_ b eost®E ) — cos(E
= e [cos( 3 k) cos(3k)}

a,=0 andfor k=even, a, =0.(10%)

3.
M X(e)= 1+1ja) ’ 3+1ja)
(o) = 1+2ja)_4+2ja)
1)~ (13~ 1ol 2 o)~ G seiore %
@ Huer=g; ?;)2? o) (43;/10) ’ (zi/?w)
) =2 +e ™)) (6%)
4,

(D) [ x(t)dt=x(0)=2 (2%)

®© 2 1 el 2 10
@ [ |x(v) dt:zjm\x(w)\ do=—(3%)

(3) | x(t)ePdt=X(-2)=1 (2%)

@ x(0)=5-[" X (jo)e " do=> (%)



EE3610 Signals and Systems

(5)

1)

Fall 2011

O] L oo es Lo .

— == joX(jw)e ' do=— jo - X(jo)dw=0 (3%)
dt t=0 2 I_w ( ) 2r Jloo oddE/n_cJtion eF(furrH))/n

X(t) = % (t) * %, (1) <= X (jw) = X, (jo) X, (jw) (4%)

T
i = e
X](t);lM(L} X]_(Ja)): 0} |0)| @
o) 7t
0, o>y
i z |o|l<w.
x() == D 7y o)< w,
@,
0, |,
Axl(ja))
i
,
»
—, ,
X, (j)
-
2
| > o
o, o,
A X(jow)
72_2
0,0,
— , > o
. 1
y(t)=X(t)p(t)<L>Y(Jw)=g[X(JCO)*P(Jw)] (4%)
p(t)—Z:;w&(t—kT):P(ja)):z_l_—ﬁzziwé( ——kj,where



EE3610 Signals and Systems Fall 2011

A X(jow)
71'2
D0,
[ [ ] s o
B! @
1 P(jo)
T T T i T T T
» @
3w, -2, -, 0 , 2w, 3w,
Y (jo)
T
20,
! ! I I I I > o
-3, 2w, -, -, 0 o , 2w, 3w,

(3) Yes. Since the sampling frequency o, = @, > 2w, no aliasing in Y (jw).
X(t) can be reconstructed from y(t). (4%)

6.
(1) (5%)
.. 13 i 1
The F.S. coefficients of x[n] are a, :ZZx[n]e”z”k“"‘ =7 forall k. Thus,
n=0
the DTFS representation of x[n] is x[n]= >_ %ejz”k”"‘.
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1__!:ejQ
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(2) (5%)
x[n] = %(ej2n +e 2"} is an eigenfunction.
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8.
(1) (6%)
By considering 3-points DFT,
_jzl _jzl _jzlzk
X[k]=1+e 3 , H[k]=1+e 3 +e * ,k=0~2
,lek ,jzlz.k
Y[k]=X[k]H[k]=2+2e "3 +2¢ 3 ,k=0~2.
- §[n]= 2, 0<n<2
“ =10, otherwise
(2) (8%)

N, = 2+3—-1=4. Taking 4-point DFT,

X[k]=1+e 2 H[k]=1+e 2" +e ™ k=0~3,

_ 27

YIKI= HIKIX[K] =1+ 2¢ 2 +2e 7 e ¢ * k—0-3.
1, n=0,3

~y[n]=<2, n=12
0, otherwise.
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9.
(1) (4%)
H, (%) =|A(e")|e ", H,(e!") = [B(e")[e .
Ho (") =|A(e™)||B(e!)|e .
ZH (8" = —(a+ B)Q.
The ZH,(e**) is linearly propotional to Q.
A cascade system of two linear phase systems is linear phase.
(2) (4%)
H, (%) =|A(e*)[e ", H,(e!") = [B(e)|e .
Ho (") =|A(e)[e 7 + |B(e!)|e ™
ZH,(e7%) # —(a+ B)Q.
In general, a parallel system of two linear phase systems is not linear phase.
10. (12%)

Refer to lecture handout of Chapter 4 in Page 146.
Frequency response (4%):
eJ'H e—ja
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H(e*) =
Impulse response (8%) :

h[n] = (0.2)" Mu[n].
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