EECS 501 SOLUTIONS TO EXAM #3 Fall 2001

la.
1b.
lc.

1d.
le.
1f.

(5.2);3—5.2 (4.2);6—4.2 _ 16g006—18 — 0.0000812.
Poisson process with >\ =5+443=12. fi(T)=12e""2T T > 0.
PrlEE] = 5+4+3 = 12 Pr = (3) (15_2)3(12) = (0.246

Pr[0 or 1 arrivals in 5 mlnutes]—(3 5);, e 5)1 "~ 16e15.

Pr = [732Te 3TdT = 16~ = 0.0000049 (as in (d)).
$(10) — 0 5succ.esses — Pr = (150) (%)10 — 0.246

2a.
2b.
2c.

2d.

2e.
2f.

&5 failures
H(w> - F{3€_2t1( )} - jw;:—Q‘ Sx( ) — 4|jw+2‘2 3?_4

K. (t—s)=F1 §’+4} = 9e2lt=sl, ai(t) = K.(0) =09.
z(7) ~ N(0,9) — Pr[z(7) < 6] = ®(6/1/9) = ®(2) = 0.9776
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x ~N(0,K)where x = | (7

x(9
#(7) = Elz(7)] + k;L(;”(a; 5) — Elz(5)]) = 2226 = 6e~4 = 0.110.
x(t) Markov— &(7)[x(5),z(3)] = 2(7)[z(5)] = (mdependent of #2e).
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3a.

3b.
3c.

FDla(3), 2(0) = Patirer Mwwﬂ[ e I ]
k

Az(5), x(k T x(k)
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Makes sense: II—-Markov—disregard x(k) given x(j) to estimate x (7).
fo),20)(Xi» X5) = faii)=06) (Xl X5) f25) (X5)

= foti)—a()2G) (Xi = X1 X5) fo) (X)) = faii)—a0) (Xi — X5) fa(5) (X5)

Zie_QXi(Xi—Xj)i_j_lXj_l
= fa(i—)(Xi = Xj) fa(5) (X;) = G—j—DIG—1)! , Xy > X; > 0.

3d-f.
3d.

y(n) = 1 with prob. p"; y(n) = 0 with prob. 1 — p"
LM prlly(n) — 0] > ¢ = ™ Prly(n) =1] = "™ pr =0,

n—oo n—oo n—>oop

3e.

L Bl(y(n) — 0%) = ML12 - Priy(n) = 1) = 1% <o,

n—aoo n—oo n—oo

3f.

LIM . LIM LIM no
n—00 ZZ 1 PTHy( )—0’ > 6] ~ n—oo ZZ 1 PT[ ( ) - ]‘] ~ n—oo Zi=1p
= ZZ 1 p p < 0o —converge with prob. 1.



