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1. (a) (i) Define and state the characteristics of linear programming
(ii) State the steps involved in formulating linear programming problems.

(b) A bottling company produces Fanta Orange and Fanta Lemon. Each bottle of 
Fanta

Orange requires one (1) hour of machining, 5 hours of Labour and 3 
kilogrammes of

material while each bottle of Fanta Lemon requires 2 hours of machining, 4 
hours of

Labour and 2 kilogrammes of material.

The bottling company has 700 hours of maching, 1700 hours of labour and 800
 kilogrammes of materials available to produce the two types of drink.

Formulate and sole the linear programming problem if the profit on every bottle 
of Fanta Orange and Fanta Lemon are N4.00 and N5.00 respectively.

2. (a) Describe the terms degeneracy and unbalanced transportation problem and their 
consequences and solutions.

(b) A company has four manufacturing plants located at Abuja, Kano, Kebbi and 
Port 

Harcout. Each plant is to produce items for the immediate environment and sent 
the surplus to one of the companys depot located at Lagos, Enugu and 
Kaduna.

The needs of the environment at which the plants are located at 6,000 for Abuja, 
4,500 for Kano, 8,000 for Kebbi and 7,500 for Port-Harcourt while the total 
production figures for Abuja, Kano, Kebbi and Port-Harcourt are 
10,000; 9,500; 13,500 and 11,000 respectively.

The transport cost (N per unit) are given below:

Lagos Ibadan Enugu Kaduna Available
Abuja 15 30 25 45 X
Kano 25 35 40 20

Y
Kebbi 35 20 45 50 Z
P/Harcout 10 35 15 45

W
Requirement 6000 5000 3000 4000

18000
(i) Determine the value of X, Y, Z, W
(ii) Use North West corner method to allocate the items from plant to the 

depots.
(iii) Interprete your results in (d)  ii

3. (a) Define the state the characteristics of Markov chain.
(b) Suppose three Communication CompaniesMTN, AIRTEL and GLO are covering 

Coconut Estate comprising 500,000 subscribers. Records have 
shown that:

MTN retained 80% of its subscribers and lost 10% each to AIRTEL and GLO. 
AIRTEL retained 50% of its subscribers and lost 30% to MTN.

GLO retained 50% of its subscribers and lost 10% to AIRTEL.

The current month market share for the MTN, AIRTEL and GLO are 50%, 20% and 
30% respectively.

What will be market share/situation?
(i) Next month
(ii) Next two months

4. (a) Distingusih between Transportation Problem and Assignment problem.
(b) The cost of each subassembly is determined by the bids  submitted by each 

contractor as indicated in the table below:

Contractors
1 2 3 4

Subassemblies 1 15 13 14 17
2 11 12 15 13
3 13 12 10 11
4 15 17 14 16

Assign the subassemblies to contractors using Hungarian method.

5. (a) Describe the following Decision making situations:
(i) Decision making under uncertainty
(ii) Decision making under certainty
(iii) Decision making under Risk

(b) The following Matrix gives the pay off of different strategies (alternatives) S
1
, S

2
, 

S
3
,

against conditions (Events), N
1
, N

2
, N

3
 and N

4
.

N1 N2 N3 N4
S

1
400 -100 6000 18000

S
2

20000 5000 400    0
S

3
20000 15000 -2000 1000

Indicate the decision taken under the following approach:
(i) Pessimistic

(ii) Optimistic

(iii) Equal probability/Laplace

(iv) Regret

6. (a) Differentiate between Critical Path Analysis Method and Project Evaluation 
Review

Technique.

(b) The planned activities by a project manager for a period of time as given below:

Time (in months)
Activity Optimistic(O) Most likely (M) Pessimistic (P)
1 - 2 4 6 14
1 - 3 5 8 17
2 - 4 6 7 15
3 - 4 7 10 9
1 - 5 5 6 13
4 - 6 3 8 13
5 - 6 4 7 6

(i) Calculate the expected duration time and variance for each activity.

(ii) Draw a network diagram for the above information and obtain the critical path.

(iii) Determine the probability of completing the project within 32 months.
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