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1. (5 points) Let up(t) and vp(t) be passband signals centered at the same carrier frequency fc.
Let u(t) = uc(t)+ jus(t) and v(t) = vc(t)+ jvs(t) be the complex baseband representations
of up(t) and vp(t) respectively. Prove that

〈up, vp〉 = 〈uc, vc〉+ 〈us, vs〉 = Re (〈u, v〉) .

2. (5 points) Consider the three signals given below.
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Express the waveform x(t) as a linear combination of si(t), i = 1, 2, 3, where

x(t) =


−1 0 ≤ t < 1

1 1 ≤ t < 3

−1 3 ≤ t < 4.

3. (5 points) Suppose X(t) and Y (t) are independent wide-sense stationary random processes
with mean functions equal to µX and µY respectively. Let their autocorrelation functions
be RX(τ) and RY (τ) respectively.

(a) Show that Z(t) = X(t) + Y (t) is a wide-sense stationary random process.

(b) Show that W (t) = X(t)Y (t) is a wide-sense stationary random process.


