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16.6-2. A manufacturer has a machine that, when operational at
the beginning of a day, has a probability of 0.1 of breaking down // / — y / 0 } /? * / / ^ - >0

sometime during the day. When this happens, the repair is done
the next day and completed at the end of that day.
(a) Formulate the evolution of the status of the machine as a Markov

chain by identifying three possible states at the end of each day,
and then constructing the (one-step) transition matrix.

(b) Use the approach described in Sec. 16,6 to find the [L-,-S (the ex-
pected first passage time from state i to state j) for all i and j.
.Use these results to identify the expected number of full days -£"_$" — /
that the machine will remain operational before the next break- A//37"
down after a repair is completed. * '

(c) Now suppose that the machine already has gone 20 full days
without a breakdown since the last repair was completed. How
does the expected number of full days hereafter that the ma-
chine will remain operational before the next breakdown com-
pare with the corresponding result from part (£>) when the re-
pair had just been completed? Explain.

16.6-3. Reconsider Prob. 16.6-2. Now suppose that the manufac-
turer keeps a spare machine that only is used when the primary
machine is being repaired. During a repair day, the spare machine
has a probability of 0.1 of breaking down, in which case it is re-
paired the next day. Denote the state of the system by (x, y), where
x and y, respectively, take on the values 1 or 0 depending upon
whether the primary machine (x) and the spare machine (y) are op-
erational (value of 1) or not operational (value of 0) at the end of
the day. [Hint: Note that (0, 0) is not a possible state.]
(a) Construct the (one-step) transition matrix for this Markov

chain.
(b) Find the expected recurrence lime for the state (1, 0).
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16.7-2. A video cassette recorder manufacturer is so certain of its
quality control that it is offering a complete replacement warranty
if a recorder fails within 2 years. Based upon compiled data, the
company has noted that only 1 percent of its recorders fail during
the first year, whereas 5 percent of the recorders that survive the
first year will fail during the second year; The warranty does not
cover replacement recorders.
(a) Formulate the evolution of the status of a recorder as a Markov

chain whose states include two absorption states that involve
needing to honor the warranty or having the recorder survive
the warranty period. Then construct the (one-step) transition
matrix.

(b) Use the approach described in Sec. 16.7 to find the probabil-
ity that the manufacturer will have to honor the warranty.
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16.8-1. Reconsider the example presented at the end of Sec. 16.8.
Suppose now that a third machine, identical to the first two, has
been added to the shop. The one maintenance person still must
maintain al] the machines.
(a) Develop the rate diagram tor this Markov chain.
(b) Construct the steady-slate equations.
(c) Solve these equations for the steady-state probabilities.

16.8-2. The state of a particular continuous time Markov chain is
defined as the number of jobs currently at a certain work center,
where a maximum of three jobs are allowed. Jobs arrive individu-
ally. Whenever fewer than three jobs are present, the time until the
next arrival has an exponential distribution with a mean of | day.
Jobs are processed at the work center one at a time and then leave
immediately. Processing times have an exponential distribution
with a mean of j day.
(a) Construct the rate diagram for this Markov chain.
(b) Write the steady-state equations.
(c) Solve these equations for the steady-state probabilities.
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