EE3610 Signals and Systems Spring 2008

Homework 7-2 Solution
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0, otherwise on k = {—8,—7,...,8}

(2)  x[n] =x[n + 8]. (7%)
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2.
8
(1) X[k]:ak:cos(—k) (7%)
21
N =21 Q= 2%,
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X [k]=a, =cos 87 =2 e e W
21 2
By inspection,
21/2, n==+4
x[n]= Y .
0, otherwise onne{-10,-9,...,10}
@ X[k]=a, =D (-1)"(5[k-2m]-25[k+3m]) (8%)
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(2) (5%)

X (Q) = i x[nle ™ %eiﬂ

4,
1) (5%)
1 ¢ o

x[nN]==—| e*e’dQ
=1

by orthogonality

=9o[n+1]

2 (5%)
Since X (Q) doesn’t periodic in Q with period 27, the DTFT is not
exist. However, if you still evaluate it, you should get the following
formula.
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5.

(1)  (5%) Since x[n] is real and odd, X (€2) is purely imaginary, thus y[n]=0.

In|
2 (5%) y[n]=—jn><[n]=—jn2(%j .

LT
—n

2n|
(3)  (5%) y[n]=zﬁx1[n]x[n]=zﬁn2(%j o2

@  (5%) y[n]=-— {e rs x[n—4]+ejz(n_4)x[n—4]}.
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6.
(1) (10%)
y[n] = x[n]® h[n] = x[n]® (S[n]+ 26[n —1]+ S[n - 2])
h[n] = o[n]+ 28[n—-1]+d[n-2]
H(Q)=1+2e"+e% =2¢7?(0.5¢/" +1+0.5¢ ") = 2e % (1+cos(Q))
(2) (5%)
1 4 jon
hl[n] :g . H, (Q)e dQ
:% _7; H(Q+7)e!"dQ
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=] H(Q)e dQ
ej;m jon
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— _1"h[n]
=9o[n]-20[n-1]+d[n-2]
7.
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.'.y[n]—%y[n—2]=4x[n]+%x[n—1]—%x[n—2]
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y[n]—%y[n—l]—%y[n—Z] = x[n]+%x[n—1]—%x[n—2]



