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Problem 1. When a random processX[n] passes through the filter h[n] to obtain a random
process Y [n], we will have:

ry[n] = (h[n] ∗ h[−n]) ∗ rx[n], rxy[n] = h[n] ∗ rx[n]

and in Fourier domain:

Py(ejω) = |H(ejω)|2Px(ejω), Pxy(ejω) = H(ejω)Px(ejω)

In this problem we have h[n] = δ[n] + δ[n− 1], so:

h[n] ∗ h[−n] = δ[n+ 1] + 2δ[n] + δ[n− 1]

and since rx[n] = σ2δ[n], we can conclude:

ry[n] = σ2δ[n+ 1] + 2σ2δ[n] + σ2δ[n− 1]

Problem 2. (a)

Y [n] = X[n] + βX[n− 1]→ Y [n] = X[n] ∗ h[n], where h[n] = δ[n] + βδ[n− 1]

H(ejω) = 1 + βe−jω → |H(ejω)|2 = 1 + β2 + 2β cos(ω)

We know that:
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since Rx[k] = δ2a|k|, we have:



Px(ejω) = δ2 1− a2
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(b) If β = −a, then Py(ejω) = δ2(1 − a2) which is a constant value, so Y [n] would be
a white noise random process. In fact, in this case noise power is distributed uniformly on
all frequencies.

Problem 3. I call signal power and noise power S and N respectively. So, we will have:
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so signal to noise ratio would be equal to S
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Problem 4.
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