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(i) (a) 5 (1 of 2)

P(Y=0) = PY=0|X=0P(X=0+PY =0|X =1)P(X =1)
= 0.9%x0340.1x0.7=0.34

P(Y =0|X =0P(X=0) 0.9x0.3
P(Y =0) T 034

P(X=0|Y=0) = — 0.7941

3]
(c) Let N = number of digits in error, then N ~ Binomial(5,0.1) R
and P(N =n) = ()(0.1)*(0.9)5".
P(N<1) = P(N=0)+P(N=1)=(0.9)° +5(0.1)(0.9)* = 0.9185 -
2

(i) (a)
P(A; | S)P(S) P(A, | S)P(S)

P(A;) ~ P(Ai | S)P(S) +P(A; | S)P(S)
0.2 x0.2 0.5

02x02+005x08

P(A; N Ay | S)P(S)
P(A; N Ay)
P(A; | S)P(4z | S)P(S)
P(A; N Ay | S)P(S) + P(A; N Ay | S)P(S)
P(A; | S)P(42 | S)P(S)
P(A; | S)P(Az | S)P(S) +P(A; | S)P(A; | S)P(S)
0.2x0.4x0.2

0.2x0.4x0.2+0.00x0.1x0.8
3

P(S | A1)
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d.

(i) (c)
AN AyN Az | S)P(S)
P(A; N Ay N A3)
P(A4; | S)P(4; | S)P(45 | S)P(S)
P(A;NAyN Az | S)P(S) +P(A; N Ay N Az | S)P(S)
P(A; | S)P(As | S)P(As | S)P(S)

P(A1 | S)P(Az | S)P(As | S)P(S) +P(A1 | S)P(Az | S)P(As | S)P(S)

0.2x04x0.2x0.2
02x%x04x02x024+0.00x0.1x0.01x0.8

(d) The probabilities increase as we have P(A; | S) > P(A; | S), so as we
include more terms, we introduce more information about whether the
email is SPAM or not.
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R(t)=P(T>t) — P<

(i) (a)

T ~ N(6,0.25)
-0 no

T—-6 >t—6)
0.5 0.5

- 1-® <t_6)
0.5

R(7) = 1—®&(2)=1-0977 = 0.023.

/_OO ft)dt = /OOO Ae Mt = [—e M| " =1,

Also, f(t) > 0 Vt, so f(t) is a valid pdf.

(b)

For component A: R4(t)
For component B: Rp(t)

R(t) = P(T>t):/toof(u)du

/too e M dy = {—e”‘"}:o
oM

— 0.1t
— 05t
ft) e ™
h(t) - m - e_/\t - )\

For component A: ha(t) =0.1
For component B: hg(t) = 0.5
(c) when ¢t = 1.5 (90 minutes):
For component A: Ry(1.5) = ¢ %1X15 = 7015 = (.8607
For component B: Rp(1.5) = e %5%15 = ¢7075 = (.4724
(d) Let T = lifetime of system.
Let A; = event that component A;, ¢ = 1,2 is functioning at 90 minutes.

B; = event that component B;, i = 1,2, 3,4 is functioning at 90 minutes.

R(1.5)

P(T > 1.5) = P(A; N Ay N ((By N By) U (Bs N By))

P(A;)P(As)[P(B1 N By) + P(B3 N By) — P(By N By N By N By)]
P(A41)P(A2)[P(B1)P(Bsy) + P(B3)P(B4) — P(B1)P(B2)P(B3)P(Ba)]

6—0.156—0.15 [6—0.756—0.75 + 6—0.756—0.75 _ 6—0.756—0.756—0.756—0.75]

e %3(2e71 — e7%) = 0.2937.
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