EECS 451 SOLUTIONS TO PROBLEM SET #5

la. ¢ = éZ‘Z o z(n)e I2mmk/6 = 1(342¢- I%E 4 1em I 406 F £ 1e I 4207776
3 4+ 2cos(mk/3) + Z cos(2mk/3). co = 201 =c5 = §;c0 =c4 = 0503 = .

1b. Time domain: 52" |a(n)[? = %(32 +224+12+02412422) =2

Freq domain: 22:0 |k |? =59 +424+02+12+02+4%) =2
2a. ¢ = cos B — x(n) = Zk 0 Cos BT cos 2T — 4§(n — 1) + 46(n + 1).

¢k = sin 31“—” —x(n) =j Zk:o sin 257 sin % = j40(n — 3) — j4é(n + 3).

Hence x(n)—sum of the above two signals, repeated with period:8.
2¢c. z(n) = Zi:—3 cped TE = 241775 4 1 eJ 41 eJ “ 416l

x(n) =2+ 2cos " + 1cos I + é cos =5 3”” . Real, as expected
3a. X(2) =(1— 20— — X(e¥) = = JJG:
3b. X(z>:1_l%z:l =71 11 _)X(ejw) _Jw‘

2% z —3% €
Be. X(2) = 2 == — X (/) = =
1% —3€

3d. X (2) = pggetiioz o X(e¥) = ppatiiitec 2= . Plot overleaf.
da. z(n) = 5= [ X(e*)e?"dw = §(n) — ff” led“ndw = §(n) — Snloen)

4b.

X (e7) = cos?w = (1 + cos(2w)) = %(1 + 1ed2w 4 LemIW)
— X(2) =31+ 322+ 3272) > a(n) = (5( )+ i5(n +2) + 26(n —2).

4c.

sin(ndw/2) ‘

Using modulation principle, z(n) = 2 cos(w,n)———

Ha.
5b.
He.
5d.
oe.

X(0) means X (/%) =Y 2(n)=-1+2-3+2—-1=—1.

x(n) real and even (again!)— X (e/%) real and even— /X (e*) = 7 since X (e/°) < 0.
T X(e7%)el0dw = 27x(0) = 2m(—3) = —6.

X () means X (/™) = X(-1) = z(n)(-1)"=-1-2-3-2—-1= -9,

71X (e7%)Pdw = 21 Y |z(n)[? = 2m(1% + 22 + 32 + 22 4 1%) = 38m.

6a-c.
6d.

Ge.

(a) See plots overleaf. (b) Swapped upper and lower halves of spectrum. (c) No.
V() = X (/D) = X (e89i) = X(=e3*) = y(n) = (—1)"z(n).

Much easier than how they did it during World War II! (analog modulators).
Repeating the same procedure used to scramble the signal will unscramble it.
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