1. Since Y, |y(h)| < oo, we have
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hence, the spectral distribution function is
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F(v) = 3 f)dv = )

3. Denote by Z; = Acos(nt/3) + Bsin(nt/3)

Vs, t € Z, the autocovariance function of X, is

~(t, s) = Cov(Xy, X)
=Cov(Zy+ Yy, Zs +Ys)
= Cov(Zy, Zs) + Cov(Ys, Ys)
v (cos(mt/3) cos(ms/3) + sin(nt/3) sin(ws/3)) + Cov(V3, Ys)
v? + 7.2502, s=t
v?/2 4+ 2.502, [s—tl=1
vicos((s —t)m/3), else

That is

~v(h) = v? cos (7Th/3) + 0'2([{0}(h) + 625[{071}(h))



The spectral density of Y; is

0.2

fr(\) = %(7.25 + 5cos )
Hence, Fy (\) = % [7.25(X + 7) + 5sin(A)]
The spectral distribution function of Z; is

v2

Fyz(\) = ?[I[_%J]()\) + I[%J]()\)]

So the spectral distribution function of X; is

F(A) = Fz(A) + Fy ()
iz () + Iz g (V)] + g—ﬂ [7.25(\ + 7) + 5sin(\)]
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. Since |a| < 1, {X}} is stationary, hence

EX; =0, 7(0)=a’y(0)+ 0

which yields that v(0) = L

1—a?

v(h) = E(Xt4nX1)
= E[(et4n + agt4h—1+---+ ate, + - )
(er +agp—1+--+)]
=d"(1+a®+a*+--)o?
h
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=12
So the autocorrelation is p(h) = a”

The spectral density is

= > h)e ™
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= ;7(1 —2acos A +a?)"?



