Home Project Ne4 - Solution

Due on July 10, 2008

Exercise 1

(a) When multiplying the DFT of a sequence by a complex exponential, the time-domain signal
undergoes a circular shift.

For this case,
Y[k] =W X[k, 0<k<5

Therefore,
yin] =2[(n—4))s), 0<n<5

(b) There are two ways to approach this problem. First, we attempt a solution by brute force.

X[k = 4+3WF +2WZ + W, Wi =e 100 and 0< k<5
Wi = Re{X[k]
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Notice that
Wk = emimk/N)
W]Gk = ej[zxk/N) = e-j(zzr}N)(N—k) s W;:;i—k

Wik = 4+ g (Wl + W] + [W2e + Wi + % (W +wi™|, o0<k<s

So,
wl] = 4dfn]+ 3 (6n 1] +8n - 5)) +8fn~ 2]+ Gln—4
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ul] = 4dfn]+ 301 +600 -2 + 6o~ + -4+ -5, 0<n<s
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As an alternate approach, suppose we use the properties of the DFT as listed in Table 8.2.

Wi = Re(XK)

X[k] + X*[K]

X+ X |
IDFT{X[K]} + % IDFT{X°[K]}
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For 0 < n < N —1 and z[n] real:
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So, we observe that wn] results as above.

(c) The DFT is decimated by two. By taking alternate points of the DFT output, we have half as
many points. The influence of this action in the time domain is, as expected, the appearance of
aliasing. For the case of decimation by two, we shall find that an additional replica of x[n] surfaces,
since the sequence is now periodic with period 3.

wln] =




From part (b):

X[k =44 3W§ + 2w + Wk o<k<s
Let Q[k] = X[2k],

QK] =4+ 3W§ +2W2 + W3 0<k <2
Noting that Wk = [

q{ﬂ}s- 5[n] +38[n - 1]+ 26ln -2, 0<ng2
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Exercise 2
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