EE3610 Signals and Systems Spring 2006

Homework No. 7 Solution

1.
1) (8%)
67 ) 1 1 127 27z
x[n]=cos’| —-n+=|==+>cos| =——-n+ =x[n]+x,[n]
3 2 2
1
xl[n]=5:>N =1
=..N=17
1 127 2r 127 17
X,[n]==cos| =——n+—|=>N,=2
2 17 3 17 6
127r 271' 127 2«
x[n]= i+£cos(12—7[n+2—7z) 1.1 ( 3]+e (” 3j
2 2 17 3 2 4
2z 2z 2z 27
:i.}.i e ?ej617n+e_ Te_ Fn
2 4
1 k=0
2
27
L5 s
X[k]=a, = 4
2z
1% k-8
4
0, otherwise on k = {-8,-7,...,8}
(2)  x[n]=x[n +8]. (7%)
] -
Figure 1

37 T T 37
:__leJTk __1e12k _|___1ej4k +ie ’Zk +ie_15k +1e_17k
8 12 24 24 12 8

:-3jsin(3—”kJ—1jsin(ﬁkj—ijsin(ﬁkj
4 4°) 6 2" ) 12 4



EE3610 Signals and Systems Spring 2006

2. (8%)
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(1) ‘X(Q)‘_{O, Stherwise arg{ X (Q)} =-4Q. (5%)
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@ X(Q)= sin(%) +cos(Q). (5%)
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X (Q)=sin (%) +cos(Q)
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(1) x[n]=(n-2)(u[n+4]-u[n-5]). (5%)
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2 x[n]= cos(%nj(%)n u[n-2]= cos(%nji(%}nz u[n-2]. (8%)
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6. Use the duality property to evaluate the DTFS of (—/)
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20

= X [k + 20i]

= X [k +20i]

where k and i are integers.
7. You are given x[n]= n(3/4)‘"‘ <25 X (Q). Without evaluating X (), find
y[n] if
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®  Y(Q)=Im{X(Q)}. (5%)
Since x[n] isrealand odd, X (Q) is purely imaginary.

~y[n]=x[n]

2 Y(Q)= %{e“ﬂ {x (Q + %) +X (Q —%m . (7%)
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_ _jn{ZCOS(%(n - 4)j(n - 4)(%“_4}
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@ h[n]:5[n]+2(%jnu[n]+(_?ljnu[n].
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