UNIVERSITY OF SWAZILAND Page 1 of 5

DEPARTMENT OF STATISTICS AND DEMOGRAPHY

SUPPLEMENTARY EXAMINATION, 2014/15

COURSE TITLE: OPERATIONS RESEARCH II

COURSE CODE: ST 408 ’

TIME ALLOWED: THREE (3) HOURS

INSTRUCTION: ANSWER QUESTION 1 AND ANY TWO QUESTIONS

SPECIAL REQUIREMENTS: SCIENTIFIC CALCULATORS AND STATISTICAL TABLES

DO NOT OPEN THIS PAGE UNTIL PERMISSION HAS BEEN GRANTED BY THE
INVIGILATOR
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Question 1

Building a backyard swimming pool consists of nine major activities. The activities and their
immediate predecessors are shown.

a. The project network and the immediate predecessors are presented below.

Activity A B C D E F G H I
Immediate Predecessor - - AB AB B C D DF EGH

(10 marks)

b. Assume that the activity time estimates (in days) for the swimming pool construction project are

as follows: : :

Activity Optimistic Most Probable Pessimistic

A 3 5 6

B 2 4 6

C 5 6 7

D 7 9 10

E 2 4 6

F 1 2 3

G 5 8 10

H 6 8 10

I 3 4 5

(1) Specify all the paths (8 marks)
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(i)  Compute the expected times for each activity and the expected duration for each path

(10 marks)

(iii)  ldentify the critical path. (2 marks)

(iv)  Compute the variances for each activity and the variance and standard deviation of each
path. : (10 marks)

(v)  What is the expected time to complete the project?
(viy  What is the probability that project can be completed in 25 or fewer days? (10 marks)

Question 2

Pete is considering placing a bet on the NCAA playoff game between Indiana and Purdue. Without any
further information, he believes that each team has an equal chance to win. If he wins the bet, he will win
$10,000; if he loses, he will lose $11,000. Before betting, he may pay Bobby $1,000 for his inside
prediction on the game; 60% of the time, Bobby will predict that Indiana will win and 40% of the time,
Bobby will predict that Purdue will win. When Bobby says that 1U will win, IU has a 70% chance of
winning, and when Bobby says that Purdue will win, IU has a 20% chance pf winning.

(a) Determine how Pete can maximize his total expected profit. (20 marks)
(by What is EVSI? What is EVPI? (10 marks)
Question 3

‘v (a) City Cab Company identified 10 primary pickup and drop locations for cab riders in New York
City. In an effort to minimise travel time and improve customer service and the utilization of the
company’s fleet of cabs, management would like the cab drivers to take the shortest route between
locations whenever possible. Using the following network of roads and streets, what is the route a
driver beginning at location 1 should take to reach location 10? The travel times in minutes are
shown on the arcs of the network. Note that there are two one-way streets with the direction shown
by the arrows. (10 marks)
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(b) The road system around the hotel complex from Node 1 to Node 11 is shown in the network
below. The numbers by the nodes represent the traffic flow in hundreds of cars per hour. What is
the maximum flow of cars from Node 1 to Node 11. (20 marks)

e —.
e,

Question 4

[(a) Customers arrive at a one-window drive-in bank according to Poisson distribution with mean 10 per
hour. Service time per customer is exponential with mean 5 minutes. The space in front of the window,
including that for the serviced car can accommodate a maximum of three cars. Other cars can wait outside
this space.

(i) What is the probability that an arriving customer can drive directly to the space in front of the

window?
(i1) What is the probability that an arriving customer will have to wait outside the indicated space?
(ili)How long is an arriving customer expected to wait before being served? (10 marks)

(b) A newspaper boy buys papers for E5 each and sells them for E6 each. He cannot return unsold
newspapers. Daily demand for newspapers follows the following distribution:

X 10 11 12 13 14 15 16
Py 0.05 0.15 040 020 0.10 0.05 0.05

(1) Ifeach day’s demand is independent of the previous days, how many papers should be ordered
each day? (10 marks)
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(c) Some of the spare parts of a ship cost E50, 000 each. These spare parts can only be ordered together
with the ship. If not ordered at the time the ship is constructed, these parts cannot be available on need.
Suppose that a loss of E4, 500,000 is suffered for each spare that is needed when none is available in the
stock. Further suppose that the probabilities that the spares will be needed as replacement during the life
term of the class of ship discussed are:

Spares required Probability
0 0.500
1 0.040
2 0.025
3 0.020
4 0.010
5 0.005
6 or more 0.000
Total 1.000 : (10 marks)
"Question 5

A wholesale manager sells packets of ginger biscuits at the following prices:

‘< Quantity Unit Price
Less than 1000 packets ES5.00
1000 -3 999 E4.95
4000 -5999 E4.90
6 000 or more E4.85

Ordering costs are E50, annual holding cost is 40 percent of the purchase price and monthly usage is 6
000 packets. Determine an order quantity that will minimize total cost and determine the minimum total
cost. ~ (30 marks)

END OF EXAM!!
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