Solution to the exam in TMS115 Probability and Stochastic Processes
2006-01-13

Problem 1
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Hense X;, X, have bivariate normal distribution with
EXi]=E[X,) =0, Var(X;)=Var(Xs)=1, p=3/5.
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Problem 4
X = the number of participants, X ~ Bin(48,2/3).

22 — 32 10
P{X <22}~ ® <7> =Q (—) = Q(3.06) = 9.63 % 10 %,
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Problem 5

(a)
Sz(f) = a*Sx(f) +b°Sy(f) = (a® +b%)S(f),
Rz x(1) = aR(1), Szx(f)=aS(f).

(b)
Z(t) ~ N(0, (® + 1) R(0)).

Problem 6:

(a)
3 3
E[XnueXn] =Y > iRy (k — j +1).
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If |k| > p we have |k| — j+i > 1 and Rw(|k| —j + i) = 0. Thus Rx(k) = 0 for |k| > p.

For |k| <p
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I=|k| —00

where we have defined a; = 0 for ¢+ < 0 and 7 > p.

(b)

Sx(f) = i i a; o;_ge 2T IE

k=—001=—00

=D e TN Ny I = H(f) HY(f),
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where H(f) =Y.°___ a;e 72711 is the transfer function of the system.

1=—00

Problem 7

(a) Xn = thn—l + hQXn—S-

X, —optimal < E[X,X,_;] = E[X,Xn_i], i=1,2



(b) e? = E[(X, — X,)(X, — X,)] = Rx(0) — by Rx(1) — hoRx(3).

Problem 8

Hi(t) = F{s(t) — h(t)} =1 - H(f),
Sz(f) =11 = H(f)PSx(f)-
(b) E[Z°(t)] = R2(0) = [°, Sz(f)df = [, [1 = H(f)I*Sx(f) df-
Or:
Rz(k) = Rx(k) + Ry (k) — Ryx(k) — Rxy(k),

Sz(f) = Sx(f) + [H®)*Sx (f) = H(f)Sx (f) — H*(f)Sx(f)
= Sx(NA+ [H(? = H(f) = H* ()]
= Sx(HL = H(NIL = H* ()] = Sx (/)L = H(f)



