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5. Let

T - event first test passes (no memory errors detected)
T, - event first test fails (memory errors detected)

T, - event second test passes (no memory errors detected)
T; - event second test fails (memory errors detected)

E - event that there are memory errors

E - event that there are no memory errors

(1)

P(I|E) =1 PT|E) = 0
P(T|E) = 02 P(T|E) = 08
P |E) =1 PTI|E) =0
P(T,|E) = 001 P(T|E) = 0.99
P(E) = 0.02 P(E) = 0.98
(a)
P(T) = P(Th|E)P(E)+P(T: | E)P(E)
= 0.8 x0.02+0 x 0.98 = 0.016.
(b)
L oh P(Ty | E)P(E)
P(ElTi) - P(Tl)
0.8x0.02

0.016

(as expected!)
(c)
P(INT:) = P(inTy | E)P(E)+P(TiNT: | E)P(E)
— P(T | E)P(T; | E)P(E) + P(T; | E)P(T; | E)P(E)
= 02x0.01 x0.02+1 x 1 x 0.98 = 0.98004.
P(E|T\NTy) = P(T.NT: | E)P(E)

P(T1NTy)
_ P(TL| B | EPE)
= P(TiNT))
0.2 x 0.01 x 0.02 s
. — 4.08 x 105,
0.98004 e 6]
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(ii) Let R; = running time of first test
R, = running time of second test

R ~N(5,2%) R,~N(60,10°) Z~ N(0,1)

2 2 2
1—®(0.5) =1 — 0.691 = 0.309.

P(R; >6) = P(R1H5>6_5)=P(Z>l)

(b)

R1—5<3-5
2 2

P(R; <3) = P( )=P(Z<——1)

= @(-1)=1-&(1) =1- 0.841 = 0.159.

(c) Total test time R = R; + Rs.

R ~ N(5+60,2% +10%) = N(65,104)
(d) Given
T= 524, s = 212, t(} = tn—l,ﬂ.ﬂﬁ = 2.26.

95% CI for mean:

2.12
(T _ toﬁ,f—}—t(}\/iﬁ) - (5.24 — 226 X =, 524 +2.26 x

= (3.725,6.755)

this interval contains the reported mean value of 5 minutes, so
we would fail to reject a hypothesis that the mean is 5 minutes

at the 5% level.
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and f(t) >0Vt >0as \,8>0.
(b) Reliability:
Rt) = P(T>t)= £ AB(Mto)Ple~ M) g,
= [_e—(xto)ﬁr’ — o~ ()P

t

A B—1,—(\t)B
h,(t) = 1-};((?) = /8()‘?_{”; = )\,B(/‘\t)ﬁql

PT>t+tNT >t)

PT>t+t|T>t) =

P(T > to)
_ P(T>tg+t) e O+o)
 P(T>t) = e Ow)?

= e(At0)?=(A(t+t0))?

(d) Now, P(T >t) = e~ °
“memoryless” when P(T >ty +¢ | T > to) = P(T > t). From
part (c), this occurs when 8 = 1, (and, of course trivially when
to = 0!) giving T' ~ Ezponential ().

(ii) Let R be the reliability at 30 minutes (=0.5 hours).
Let A, By, By be the events that the corresponding component is
operating at 30 minutes.

P(T>t)=e ™ = P (T > %) =
Giving,

0.5 0.5
2

P(4;) = e (3)* = 0.7190; P(B;) =P(B,) = e (%) = 0.6065.

R = P(A;N(B,UB,)) = P(4,)P(B.UB)
= P(41)(P(B1) + P(Bz) - P(B1N By))
= P(A1)(P(B1) +P(B:z) — P(B1)P(B2))
= 0.7190 x (0.6065 + 0.6065 — 0.60652) = (0.6077.
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