EE 511 Solutions to Problem Set 8
1. E[Y}] = E[Xy|cos2nf.t. E[Y;] is periodic with period 1/ f..

R
Ry (t,t + 7) = E[X4r cos 2w fo(t + 7) X cos 2 f t] = XQ(T) [cos 27 foT + cos 2 fo(2t + T)]

Ry (t,t + 7) is periodic with period 1/(2f).
Therefore, Y; is wide-sense cyclostationary with period 1/ f..
E[Zi] = E[X{]E[cos 2 f.t + O)] = 0.

Ry(t,t+7) = E[Xiyrcos(2mfe(t+ 1)+ 0)X;cos (2mfet + O)]

;’;ET; [cos 27 foT + E[cos (2m fo(2t + 7) + 20)]]
X T
2

cos 27 foT

Therefore, Z; is wide-sense stationary.

2. (a) As derived in class, we have

Ry (r) = % S Ralk)Ry( — KT),
k=—0o0
where ~
Ry(7) = /_ (Ot + 7t

(b) Ra(k) =0 for all k # 0. Therefore

Rx(r) = . RAO)Ry(7),

where R4(0) =1 and

A2(2T — |7 T| < 2T
RP(T):{ ( | |3 g else

Therefore, we have (see Figure 1)

()

AT — |7 T <T
Rp(T)_{ o |3 g else

R4(0) = E[A2] = E[(B, + Bn_1)(Bn + Bn_1)] = E[B%| + E[B%_|] = 2.
Ra(—1) = Ra(1) = E[A,An 1] = E[(Bn + Bn-1)(Bn-1 + Bn2)] = E[B}_] = 1.
R4(k) =0 for all |k| > 2.
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Figure 1:

We get the same result for R4(7) as in part (b) (See Figure 1).

A2(2 - Iz <oT
RX(T)_{ ( T(% 4 else

(d) Ra(k) =0 for k> 2. Rs(0) = E[(2Bn, + Bn—1)(2Bp, + Bp—1)] =4+ 1=5.
RA(1) = Ra(—1) = E[(2B,, + Bn-1)(2Bn+1 + By)] = 2. Therefore, we have

Ry(r) = 7 BR(r) + 2Ry(7 = T) + 2Ry (7 + T)],

which is as shown in Figure 2.
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Figure 2:



