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yielding
Bl = 53 ?A: T Em= %
b.
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c. Forall A\, u > 0.

d. The balance equations are:

Po(A+p) = paA+pigp,
pr(A+p) = poA+ pap,
p2(A+ ) P1A + polt,

from which, together with py + p; + p» = 1, follows that
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clearly, the fraction of time spent in state 0 is equal to the expected time spent in 0
during a cycle divided by the expected cycle length.

f. By symmetry, pp = ... =py = ﬁ



Pio(t) = A= Apw(?),
pl21 <t> - 2>\p11(t) - 2)\p21(t),
Pao(t) = 2Ap1o(t) — 2Apao(t).

po(t) = 1—put) = 1—e,
pau(t) = 2eM—2e = 2e7M(1—e M),
po(t) = 1—2eM4e™M = (1—e )2

E(Oo(t)) = t—E(O:(t)) = E(Os(t)) =t~ i(1 —e M) 4 2&(1 — e ),

. The mean total production in (0,t) is 2hE(Ox(t)) + hE(O1(t)).

PIX: =01 = Y- PIZ =i(PLX) = 0)' = Sp((1 1) = 7= =y
Bl = E[2) = 15

. For all p for which E[Z] < 1, and thus for all % <p<l.



e. Clearly mg = 1 for % <p<1I0<p< %, then 7y is the root in [0, 1) of

p

M =S PlZ=ilgri=— P
" i;)[ I 1—(1—p)m

yielding

a. The mean time between replacements is % year. Hence the system is replaced g times
per year.

b. The long-run average cost per year is 1400 - % = 1200 euro.

c. Let L denote the lifetime of the machine, so L is exponential with mean 1. The
probability that an event is an inspection is P[L > %] = ¢ %% = 0.513 and the
probability that an event is an inspection and the machine is still working when it
is inspected is P[L > %] — ¢75/6 = 0.435. Hence, the probability that the repairman
has to replace the system is

[—

5
g = 0.154.

d. The mean time between two events is
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e. The mean cost of an event is 1400- P[L < 2]4-200-P[L > 2]+600-P[2 < L < 2] = 831
euro. Hence the mean cost per year is

831

m:1273euro.
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