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1. A student is concerned about her car and does not like dents. When she drives to school, she has
a choice of parking it on the street in one space, parking it on the street and taking up two spaces,
or parking in the lot. If she parks on the street in one space, her car gets dented with a probability
of 0'1. If she parks on the street and takes two spaces, the probability of a dent is 0.02 and the
probability of a $15 ticket is 0.3. Parking in a lot costs $5, but the car will not get dented. If her
car gets dented, she can have it repaired, in which case it is out of commission for 1 day and costs
her $50 in fees and cab fares. She can also drive her car dented, but she feels that the resulting
loss of value and pride is equivalent to a cost of $9 per school day. She wishes to determine the
optimal policy for where to park and whether to repair the car when dented to minimize her (long-
run) expected average cost per school day.

a) Formulate this problem as a Markov decision process by identifying the states and decisions
and then finding the Cik. (10%)

b) Identifu all the (stationary deterministic) policies. For each one, find the transition matrix
and write an expression for the (long-run) expected average cost per period in terms of the
unknown steady-state probabilities. ( 1 0%)

2. Suppose that a queueing system has two servers, an exponential interarrival time distribution with
a mean of 2 hours, and an exponential service-time distribution with a mean of 2 hours for each
server. Furthermore, a customer has just arrived at 12:00 noon. What is the probability that the
next arrival will come (a) before 1:00 P.M., (b) after 2:00 p.M.? (10%)

3. An average of 10 cars per hour arrive at a single-server drive-in teller. Assume that the average
service time for each customer is 4 minutes, and both interarrival times and service times are
exponential. Answer the following questions:

a) What is the probability that the teller is idle? (10%)
b) What is the average number of cars waiting in line for the teller? (A car that is being served

is not considered to be waiting in line.) (10%)
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4. An educational and training institution plans to launch a project for a production and distribution

training course, which includes 10 tasks, with the relevant data as shown in the table below

Task Preceding

Task

Time (day) Cost

Nonral Compressed Nounal Cotnpressed

10 18

15

30 45

10 15

20

32 48

G B,D 10 l2
15 24

F.H 10 12

28 28

Use the AON (Activity on Node) method to represent this project. (10 %)

How many days are required to complete this project? (5 %) What is the critical path? (5 %)

Using marginal cost analysis, shorten the project's duration by 2 days. Which tasks should be

shortened? (5 %) How much additional cost will be incurred? (5 %)

5. A company must assign four jobs to four workers. The cost of performing each job depends on the

workers' skills, as summarizedrnthe cost table below. Notably, Worker 1 is unable to perform Job

3, and Worker 3 cannot perform Job 4. Additionally, a fifth worker becomes available, with

respective costs for the four jobs being $60, $45, $30, and $80. Is it more economical to replace

one of the existing workers with this new worker? (20 %)

$20

Worker
$40 $20 $30

$so

A

20

A

AD

30

GH

a.

b.

c.

Job

$so$so
$70

$30$eo
$60$zo $20 $zo
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A
B

C

D
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F

G
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48,500

235,000

50,000

21,500

250,000

0

3,000

5,000

1,000

s00

1,000

7s0

600

2,500

2,550

800
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P1

P2

P3

P4

1

2

1

1

20

100

50

10
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