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                 TIME: 2 HOURS
INSTRUCTIONS:   
ANSWER QUESTION ONE (COMPULSORY) AND ANY OTHER TWO QUESTIONS

Question One (30 Marks)
a)
Unlike simulation and neuristic models for which no fixed structure can be suggested, a mathematical model includes mainly three basic elements namely Decision variables, constraints and objective functions.  Using a suitable example explain the meaning of the three basic elements.







(6 Marks)

b)
Define linear programming.






(1 Mark)

c)
List and explain advantages and limitations of linear programming.

(6 Marks)

d)
Consider a project involving the following activities, which also depict their interrelationship.

	Activity
	Preceding Activity

	A
	-

	B
	-

	C
	A

	D
	A

	E
	B

	F
	B

	G
	C and E

	H
	C, E and F



Construct a network diagram to show the above details.


(6 Marks)
e)
What are the advantages and disadvantages of project network analysis?
(6 Marks)

f)
Two costs are associated with queues.  These are:


(i)
Waiting costs


(ii)
Service costs


Explain the meaning of each of the cost and clearly show the relationship of the two from the queue management perspective.





(5 Marks)

Question Two (20 Marks)
a)
X and Y deal in sugar distribution around Mombasa Port.  Each has an established strategy on how to reach its customers as indicated in the following pay-off matrix:

	Y

	X
	
	(i)
	(ii)
	(iii)

	
	(i)
	-2
	14
	-2

	
	(ii)
	-5
	-6
	4

	
	(iii)
	-6
	20
	8



Determine the basic feasible solution for both companies clearly stating any assumptions made.









(7 Marks)

b)
You are provided with data in the following table.  Determine the optional cost for the distribution of the milk from the plants to the specified locations: 

(10 Marks)

	Locations

	
	Mtwapa
	Mariakani
	Kilifi 
	Watamu
	Supply

	Plants
	
	
	
	
	

	Plant 1
	3
	5
	7
	6
	50

	Plant 2
	2
	5
	8
	2
	75

	Plant 3
	3
	6
	9
	2
	25

	Demand
	20
	20
	50
	60
	


c)
List at least three assumptions applied in the transport model.

(3 Marks)

Question Three (20 Marks)
a)
Four men can be assigned to four separate jobs as indicated in the table below with the figures being the cost of the assignment.

	Men
	Jobs

	
	
	1
	2
	3
	4

	
	A
	20
	25
	22
	28

	
	B
	15
	18
	23
	17

	
	C
	19
	17
	21
	24

	
	D
	25
	23
	24
	24



Determine the least possible cost for the assignment clearly indicating how the jobs will be distributed.








(10 Marks)

b)
What are the goals of Operations Research?




(4 Marks)

c)
List at least three challenges facing operations research.


(4 Marks)

d)
List at least two limitations of the graphical methods in solving linear programming problems.








(2 Marks)

Question Four (20 Marks)
a)
With the aid of an example, explain the primal – dual relationship.

(6 Marks)
b)
Define the following terms:






(4 Marks)


(i)
Two – person zero – sum game


(ii)
Saddle point


(iii)
Pay – off matrix


(iv)
Optimal strategies

c)
Write the general mathematical formulation of a linear programming problem.











(2 Marks)

d)
Explain various steps of the simplex method involved in the computation of an optimal solution to a linear programming problem.




(8 Marks)

Question Five (20 Marks)

a)
Briefly explain he historical background of operations research.

(3 Marks)

b)
Operations Research is useful in various important fields.  List at least five fields in which operations research are applicable and explain how it is applied in each.











(10 Marks)

c)
Mombasa Bakery keeps a stock of a popular brand of bread.  Research indicates that daily demand is as follows:
	Daily demand
	Probability

	0
	0.01

	15
	0.15

	25
	0.20

	35
	0.50

	45
	0.12

	50
	0.02



Consider the following sequence of numbers:  21, 27, 47, 54, 60, 39, 43, 91, 25, 20

Using this sequence simulate the demand for the next 10 days.

(7 Marks)
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