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SECTION A (COMPULSORY) — 50 MARKS

Q1.  Foster Generators has production facilities in Cleveland, Bedford and York. Production
capabilities for these plants over the next 3 month planning period for one particular type

of generator are as follows:

Plant Location 3 Month Production Capacity
Cleveland 5000
Bedford 6000
York 2500

The firm distributes its generators through four regional distribution centers located in
Boston, Chicago, St. Louis, and Lexington; the 3 month forecast of demand for the
distribution centers are as follows:

Distribution Center 3 Month Demand Forecast
Boston 6000
Chicago ’ 4000
St. Louis 2000
Lexington 1500

Management would like to know how much of its production should be shipped from
each plant to each distribution center. The cost (in $) for each unit shipped via each route

is Eiven in the following table:

Destination / Origin | Boston Chicago St. Louis Lexington
Cleveland 3 2 7 6"
Bedford 7 5 2 3

York 2 5 4 5




Draw the transportation tableau (5 Marks).
Use both the Minimum cost method and the Stepping-Stone Method to obtain the
optimal solution. (15 Marks).

Q2. (a) Prentice-Hall wants to assign recently hired college graduates: Jones, Smith,
Andy and Wilson to regional sales districts in Omaha, Dallas and Miami. But the firm also
has an opening in New York and would send one of the three there if it were more
economical than a move to Omaha, Miami, or Dallas. It will cost $10 to relocate Jones to
New York, $8 to relocate Smith there and $15 to move Wilson.

Based on the following cost table, find the optimal assignment of personnel to offices? (15

Marks)
Office Omaha Miami Dallas
Hiree
Jones 8 11 12
Smith 5 | 16 13
Wilson 5 10 23

(b) The Electrocomp Corporation manufactures two electrical products: air conditioners
and large fans. The assembly process for each is similar in that both require a certain
amount of wiring and drilling. Each air conditioner takes 3 hours of wiring and 2 hours of
drilling. Each fan must go through 2 hours of wiring and 1 hour of drilling. During the
next production period, 240 hours of wiring time are available and up to 140 hours of
drilling time may be used. Each air conditioner sold yields a profit of $25. Each fan
assembled may be sold for a $15 profit. Formulate and solve this LP production mix
situation to find the best combination of air conditioners and fans that yields the highest
profit. Use the corner point graphical approach.

(15 Marks)



SECTION B (ANSWER ANY TWO QUESTIONS) — 50 MARKS

Q3.

Q4.

Consider a project having the following seven activities:

i . . PessimisticV
.. Immediate Optimistic Most likely
Activity Time
Predecessor | Time (weeks) | Time (weeks)
(weeks)
A none 2 3 4
B A 4 4 8
C A 3 5 7
D B 5 5 5
E B,C 3 6 7
F D 4 5 9
G EF 3 3 7
a) Draw the network and find the expected project completion time. (15
Marks) ‘
b) What is the critical path? A ‘ (5
Marks)

¢} What is the probability that the project will be completed in less than 24 weeks? (5
Marks)

Info-tech is a large firm of consultants for business computer systems. The firm requires
a supply of floppy disks for the system programmes. The disks are purchased from an
outside supplier and it is estimated that the annual usage will be 20,000 over the
foreseeable future. The cost of placing each order for the disks is E32. For any disk in
stock it is estimated that the annual holding cost is equal to 1% of its cost. The disks cost
E0.80. No stock-out is permitted and the rest of usage may be assumed constant.



Qs.

(a) What is the optimal order size and how many orders should be placed in a year? (6
Marks)

(b) What is the total relevant inventory cost per annum? 6
Marks)

(c) If the demand has been underestimated and the true demand is 24,200 disks per '
annum, what would the effect of keeping to the order quantity calculated in (a) and
still meeting demand, rather than using the new optimal order level?

(7 Marks)

(d) What does your answer in (c) tell us about the sensitivity of your model to change
demand? (6 Marks)

Floyd, Vusi and Okocha, who work for a firm of investment consultants, have been
approached by one of their clients with regard to the investment of a sum of E100, 000
over a period of two years. After a thorough survey of the available opportunities, two
alternatives (A and B) are proposed, one involving a small amount of risk, the other
being risk free. Investment A will lead to a return of either 8%, 10% or 12% in each year,
but due to the nature of the investment, there will be some correlation between year 1
and year 2 returns. This is shown by the following table which gives the probability of
various returns in year 2 given returns in year 1.

, YEAR 2
YEAR 1 8%  10%  12%
8% 06 03 0.1
10% 02 05 0.3

12% 01 02 07

At this stage, the three different returns in year 1 are considered to be equally likely.
Investment B will produce a certain return of 9.5% per year. You may ignore the effects
of taxation, and you may assume that the interest earned in year 1is re-invested for the
second year.

Assuming that the whichever alternative is chosen, the investment will be made for the
full two year period:

a) Draw a decision tree to represent the alternative courses of action and outcomes.
{10 marks)

b) On the basis of the expected value of returns, which investment would you
recommend (7 marks)



Qeé.

c) What is the probability that investment B produces a greater return that investment
A? (8 marks)

A company has 3 products, A, B and C of which it can introduce only 1. The level of
demand for each course of action might be low, medium, or high. If the company
decides to introduce product A, the net income that would result from the levels of
demand possible are estimated as E20, E40, and E50 respectively. Similarly, if product B
is chosen, net income is estimated at E80, E70, and —E10 and product C, E10, E100, and
E40 respectively. The likelihood of low, medium and high performance are, 0.1, 0.6, and
0.3 respectively.

Calculate

a) Maximum payoff (10Marks)
b) Minimax opportunity loss " (10Marks)
c} Expected payoff with perfect information {5Marks)
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