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(Question 1, 25 marks) Oi1] Company is planning to operate pipelines for transporting
oil from its source in the Gulf to storage facilities in the mainland. Betore reaching the
storage facilities, the oil must pass through one or more pumping stations. The network
below gives the maximum amount that can be transported in the pipes between sites in
thousands of gallons per hour.

Assuming a 24 hour per day operation, what is the maximum volume of oil that can
be pumped from the source 10 the storage facility per day? [10]
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Assuming that the numbers on the arcs represent distance in miles, and a fire
brigade station is located at the source site (GULF) with responsibility to provide
emergency cover to all sites in the network. The chief officer wants to draw an
emergency plan showing the list of minimum cost routes to reach each
PUMP/STORAGE station from the main office located at the source site. List those
routes and their associated distances. [15
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What are the names of the solution methods used in solving question A B & C? [3]
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(Question 2, 30 Marks) Consider the following information about activities for the

design of a new laptop. The times are in weeks and the costs are in ‘000s.

Activity | Immediate | Normal | Crashed | Variance | Normal | Crashed
Predecessors | Duration | Duration Cost Cost
A 4 2 2 10 60
B 6 3 3 20 110
C A 5 4 2 15 50
D B,C 4 3 1 25 70
B B 3 t | 15 55
F E 5 ] 2 25 65
G D F 10 4 5 20 50
A_ Determine the critical path and the expected completion time for this project using

(8]
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C. What would be the net expected gain or loss if the design department will get a
bonus of $30,000 if the project takes less than 22 weeks, 30 if the project is
completed within 22 and 25 weeks, and a penalty of US$10,000 if it takes longer
than 25 weeks? (8]
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D. Can you suggest a minimum crash cost schedule in order to complete the projects
within 16 weeks? [4]
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E. Write a linear programming model to find the optimal crash cost schedule, which
determines the amount by which an activity is to be crashed to complete the project
within 16 weeks. [8]
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(Question 3, Marks 20)

A Lebanese food company has decided to produce fruit yogurt for which the annual
demand potential is an estimated 1.2 million boxes. A box contains six pieces of 250
grams each. The company has a choice of two machines to lease for producing the fruit
yogurt. The annual lease costs of machines are $40,000 and $45,000 whereas the daily
production capacities are 2750 and 11,000 boxes, respectively.

The factory is open 365 days a year. The production setup cost is estimated at $4000,
while the holding cost 1s estimated at $0.10 per box per year. The company estimates
that it will earn $1.20 on each box produced.




A. Determine which machine should be leased in order to minimize the annual total
COst. {10}
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B. What would be the decision (with regards to the order quantity and the associated
annual cost) if the fruit yogurt boxes couldn’t be kept in storage for more than three
weeks after production? [10]
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(Question 4, Marks 25) Suppose that a cell phone operator offers customers a choice
of three monthlv leasing plans:

Plan I: $30 per month with 20 free minutes and $.30 per minute
for additional minutes

Plan 1. $40 per month with 30 free minutes and $.20 per minute
for additional minutes

Plan III: $60 per month with 100 free minutes and $.10 per minute
for additional minutes

An AUB student wanted to lease a line. He/she estimates that the total amount of talk
time can be approximated by the following distribution:

Time Probability

30 minutes .30

60 minutes 40

100 minutes .20

150 minutes .10




A. Construct the payoff cost matrix of Jeasing the phone under the three plan.
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B. If he/she were an optimistic student, which plan would he/she chooses?
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C. If he/she bases the leasing decision on the expected value criterion, which leasing plan
would be chosen?

[7]
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D. If the student were able to seek an advice from an expert consultant on the amount of
perfect talk time, how much the student should pay the consultant for the advice. {8]
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