EE3610 Signals and Systems Fall 2014

Reference Solutions of Homework # 5

1. (15%)
From Table 3.2, we know that if

x[n]<—E—> a,,
then

(-1)"x[n] = e D) s e

In this case, N = 8. Therefore,

-1)"x[n]e«=>a,,.

Since it is giventhat a, = -a,_,, we have

x[nl=—-(-1)" x[n].

This implies that x[0] = x[+2] = x[+4]=""=0.
We are also given that x[1]= x[5]="" =1 and x[3]= x[7]= -1. Therefore, one
period of x[n] isas shown below.

2. (15%)
If the inverse Fourier transform of x (e’*) is x[n], then

x[n]+ x[-n] FT
x, [n]=Even{x[n]} = ————««—— A(Q)
2

and

X=X = g a)

x,[n]=0dd{x[n]} =
Therefore, the inverse Fourier transform of B() is - jx [n].Also, the inverse
Fourier transform of A(Q)e’ is x [n+1]. Therefore, the time function

corresponding to the inverse Fourier transform of B(Q)+ A(Q)e’ will be
x.[n+1]- jx,[n]. This is as shown below.
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(5%)

X (e"o):z::mx[n]=6

(5%)

Note that y[n]= x[n+ 2] isan even signal. Therefore, v (e'?) isreal and
even. This implies that <y (e’?) = o . Furthermore, from the time shifting
property of the Fourier transform we have v (e'?) = ¢'*?x (e'?). Therefore,

{X(ejsz):e—jznl

(5%)
27 x[0] = I X (e'*)dQ
L”” X (e')dQ = 4r
(5%)
X)) =% xnl(-1)" =2
(5%)

Even{x[n]}<—i—> Re{X (em)}.
Therefore, the desired signal is Even{x[n]} = (x[n]+ x[-n])/2 . This is as
shown below.

’ Even{x[n]}
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(6) (5%)
(i) From Parseval’s theorem we have

jx ‘x e da = 27y ?:7w|x[n]|2 =287
(if) Using the differentiation in frequency property of the Fourier transform we
obtain
e dX (")
nx[n]<—— j———.
do

Again using Parseval’s theorem, we obtain

o

R 2
X (e'?)
do

dQ =22y |nf |x[n]|2 ~ 3167 .

-

4,
(1) (10%)
Since x[n]«—5a, and x'[n]«sa’, .
By using the convolution property, we have:
x[n]x'[n] = |x[n]|2 VERLLEEN b= > aa,, -
(2) (10%)
From (1), it is clear that the answer is yes.
5.
(1) (10%)
X ()= ”w x[nle "
= 12 43430 4202 4
= ei 2 (e 2" + ZejgQ + Z‘:ej?2 + SeijzQ + 2e7j;Q + eiJ;Q)

1

i—a 5 3 1
=2e % (cos(—Q)+2cos(—Q)+3cos(—Q))
2 2 2

(2) (10%)

2
KZZ

i 1 k==
Na, =X(e ")=>a =—X( ")
N
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1 -ize 5 3 1
a, =—[2e ? (cos(—Q)+2cos(—Q)+3cos(—Q))]
6 2 2 2

1 -ik> 57k
—e  °(cos(
3

Tk Tk
)+ 2cos(—) +3cos(—))
2 6



