
Home Project №5 - Solution

Exercise 1

1. Ts · 2π∆f = 4π
128+1

⇒ ∆f = 1.98Hz.
2.

0.1732/(2π · Ts) ≈ 3.5Hz.
3. Hamming is expected to perform better, as its peak to side lobe ratio is
greater.
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4.

0.1732/(2π · Ts) ≈ 3.5Hz.
2.993/(2π · Ts) ≈ 61Hz.
5.

Same frequencies observed.
6. Hamming window was expected to perform better, however Hann window
seems to reveal more of the additional frequency component then Hamming.
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The reason is that Hann’s peak to side lobe ratio decreases much more than
Hamming’s peak to side lobe ratio as the frequency increases (see figure
below).
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Exercise 2

Sc(t = nT ) =
N∑
k=1

sin(ωknT +
λk
2

(nT )2)

Two components appear, thus N = 2.

Tsω1 ≈ 0.25π ⇒ ω1 ≈ 2π · 125Rad
sec

Tsω2 ≈ 0.9π ⇒ ω2 ≈ 2π · 450Rad
sec

T 2
s λ1 ≈ (0.75−0.25)π

1024
⇒ λ1 ≈ 1534Rad

sec2

T 2
s λ2 ≈ (0.3−0.9)π

1024
⇒ λ2 ≈ −1840Rad

sec2
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Exercise 3
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