Solutions to the Examples in Lecture#19:

Solution of Example #3:

m-———‘ moltonofthe v sequeces h(n) and x(n)
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Solution of Example #4:
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(a)

z[n] = cos(lzl'), 0<n<3
transforms to s .
™
X[k} = Ecos(—z—)W""‘, 0<&k<3
n=0
The cosine term contributes only two non-zero values to the summation, giving:

X[k = 1-e7™, 0<k<3
= 1-W

(b)

hln)=2", 0<n<3

H[.
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zzawtu‘ 0<k<3
n=0

= 1+2Wf+ 4wk + 8wt
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(¢) Remember, circular convolution equals linear convolution plus aliasing. Weneed N >3+4-~-1=6

to avoid aliasing. Since N = 4,we expect to get aliasing here. First, find y[n] = z{n] * h[n}:

yin) = zln] » hln)
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For this problem, aliasing means the last three points (n = 4,5,6) will wrap-around on top of the

first three points, giving y{n] = z[n}@)hn}:

6
I vin] = zin}@h(n)
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(d) Using the DFT values we calculated in parts (a) and (b):
Yk] = X[kH[k]
= 142W 8 +4W2E + WD - W2k — 2W3* — qw st — sw*
Since Wk = Wk and Wk = Wk
Ykl = -3-6W;+3W+6W, 0<k<3

Taking the inverse DFT:
y[n) = ~3¥[n] - 68[n - 1]+ V[n—-2]+65r-3], 0<n<3




