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DEPARTMENT OF STATISTICS AND DEMOGRAPHY

MAIN EXAMINATION, 2007/8

COURSE TITLE: OPERATIONS RESEARCH II
COURSE CODE: ST 408

TIME ALLOWED: TWO (2) HOURS

INSTRUCTION: ANSWER ANY THREE QUESTIONS

ALL QUESTIONS CARRY EQUAL MARKS (20 MARKS)

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

The following table gives details of eight activities of a certain project.

Duration Direct costs
Activity Precedence _ Normal time (weeks) Crash time (weeks ) Normal($)  Crash($)
A - 4 2 800 1800
B A 3 2 400 500
C A 7 4 800 1100
D B 3 2 500 700
E C,D 4 4 1000 1000
F - 6 4 800 1000
G F 7 3 400 1200
H E.G 5 4 1000 1600
(a) Draw the project network (4 marks)
(b) Find the early dates, late dates and critical activities given that all activities take their normal time.
(8 marks)
(c) Given that the indirect costs amount to $500 per week, determine which activities should be
crashed and by how much. What is the final cost of the network? (8 marks)
Question 2

(a) In a motorway service area you can eat either in the restaurant or in the self-service cafeteria. There is
never any queue for tables in the restaurant, and it takes 25 minutes to eat your meal. In the self-service
cafeteria, the time for collecting your food and paying for it is exponentially distributed with mean 2
minutes, and it takes 10 more minutes to eat your food. If people arrive at the cafeteria at the rate of 25
per hour, and each one cannot be served until the previous one has paid for his food, how many would
you expect to find in the queue when you arrive? Hence decide which is a quicker way of getting a meal.

(b) A car service station has facilities for a maximum of four cars to be filled or waiting for service in
their premises. Past experience indicates that no potential customers join the queue once these four places

are filled. The arrival rate of customers is 24 per hour and the input process is approximately Poisson. The
service times are exponential with a mean of 3 minutes.

(i) What is the s ystem utilisation? What is the average idle time of the attendant? (3 marks)

(i1) What is the fraction of customers lost? (5 marks)
(iii) If the average profit per customer is $100, what is the lost profit per hour? (6 marks)
(iv) What is the average waiting time on arrival? (6 marks)
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Question 3

A manufacture’s purchasing agent must decide to accept or reject an incoming shipment of machine parts.
The agent wishes to use either of the following two acts for this situation:

a;: accept the shipment

ay: reject the shipment

The fraction of defective parts in the shipment is either 0.1 or 0.5 with a prior likelihood of each occurring
being 0.5. The costs associated with the possible decisions are $1000 if a 0.1 shipment is rejected and
$1500 if a 0.5 shipment is accepted. No costs are incurred if a 0.1 shipment is accepted or a 0.5 shipment
is rejected. There is a sample cost of $10 per part tested.

(a) What is the optimal action without sampling? (4 marks)
(b) What is the EVPI? (6 marks)
(c) Determine the optimal strategy, that is, what actions to take in response to the sample outcomes.
Show all your work and indicate results on your decision tree. (10 marks)
Question 4

Consider a project consisting of 7 jobs (A,B,C,D,E,F,G) with the following precedence relationships and
time estimates:

Job Predecessors Optimistic time Most probable time Pessimistic time
A - 2 5 8
B A 6 9 12
C A 5 14 17
D B 5 8 11
E C,D 3 6 9
F - 3 12 21
G E.F 1 4 7
(a) Draw the project network for the above problem. (4 marks)
(b) Determine the expected duration and variance for each job (4 marks)
(c) What is the expected length of the project, and its variance? (6 marks)
(d) Compute the probabilities of completing the project:
) 3 days earlier than expected (3 marks)
(i1)  no more than 5 days than expected (3 marks)
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Question 5
(a) What is lead-time and why is it important? (4 marks)
(b) Explain the difference between a periodic review system and a continuous review system. Is one
better than the other? Why or why not? (4 marks)

(c) A cafeteria uses up paper napkins at a rate of 12 boxes per week. They are so bulky that it is
nuisance to store many boxes. For accounting purposes, the company figures that the space costs
$20.00 per box per week. The cost of placing an order and the handling that is involved when it
arrives, regardless of the size of the order, is $100. How frequent should the orders be placed, and
for how many boxes? (12 marks)

END OF EXAM!!
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