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1 a) The pamﬂ’ Aty Em i»m petsen zero sum game s given below
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Prove that the optimal sirategy for the row player is given by
e ¥

i

given by,

where D= (a+d) — (b+e)
{6 marks]

by Telstra and Optus are two mobile telephone companies competing for the same market.
Both cnmpumr:s hava two strategies. Thie can be modelled as a two person zero sum
game. The payoif matrix for the two stralegies are given below. Note: since this is a zero

sum game, pavoll matrix shows the payoff o the row piyer, in this case Telstra.
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i) Find the optimal strategies for the 1wo plavers when ¢
iy Find the value of the gamcﬁ

1i1)fs this a fair game?
Iv) What value of ¢ will make this a fair game?
[4 marks]

Q2 a) Explain how to modify the lransportation algou*hm when the total supply is
more than the total demand. i3 Marks]

b)  Daily power demand of the cities Jaffna, Galle, Negombo, Batticaloa and
Hambantota is 40,000 kwh each. Daily production at power plant located at
Galle, Negombo and Hambantota is 70,000 kwh each. Table Q2 shows the
distances between cities. It costs Rs 4 to trans sport 1000 kwh over one kilometer.
You are required to find a power transportation plan that will meef the
requirernents at all cities while minimizing the total cost.

i} Find an initial solution using the North West corner rule

i) What special comfiiii@n exigt?
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1) Explain how you proceed to solve the problem

iv) Find the minimnuim transportation cost.

Table O Distances between cities in kilometers

}a’%xm 5 Baiticaloa | Hambantota
Calle 4030 330 175
Negombo | 320 | 2 400 300
| Hambartota | 450 | 250 | N

{7 marks]

List the E;i:eras imvolved w evaluating maximauon flow through a network, using
d

13 Marks]
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Q% A network of oil pipes

Figure (03 Shows a netwoik of ol plpo* The cayacsz ies of arcs are the numbers
prlmed sn the arcs nearest to the node. For example the capacity of arc 6-81s 2.
Find the flow pattern that gives the maximum flow from source to sink?

Prove that the answer vou got is the maximum?
[7 marks]
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Driscuss two situations where mintimuin spanaing (ree algorithm can be used n
engineering.

13 Marks]
by Table 4 Show a network of villages and the distances batween therm, The Government
huas decided to install cable television network connecting all villages. What 1s the

2
[

mininane length of cables required 1o connect ali vitiages.?

{7 Marks]
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()5 A centainer whose capacity E:’Ty is waiting to be Inaded wiih different items. Only one of each
item can be loaded. Table (5 shows the weights , and values of the item

Tabie (33 Weights and the corresponding values of items

_“__Q:if:.%m waight walie 1

1 3 12

2 T

3 3 8

4 4 ' g
B 4 1 10
L5 5 11

4

The objective is to load the container 1o maximize the wotal value of the items without
exceeding its capacity

-

a) Develop a mathematical model to solve the above problem. Your model should
clearty indicate the v ai“l’di.hes, objective function, decision variables, functional
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constraints and non negativity constraints [5 Marks]
L) Solve the model manaally. Note: snswers without supporting calculations carry no marks.

15 marks]
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