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ABSTRACT 

The Applications of linear programming are so diverse and in wide used by 

business, industries, and organisations in advance econimies. However, the 

extent to which Nigerian businesses are utilising the many opportunities 

provided by linear programming models is anything but encouraging. 

This research work surveys the present position of oil company attempting to 

maximise its profit. A critical examination of its current distribution method 

has been made and an alternative method offered as a better alternative 

because it is cost effective and is based on a simple, basic scientific method 

rather than rule of thumb or intuition. 

Specifically attempt is made to show the benefit to be derived in using 

transportation model. The study achieves this by illustrating the mechanics of 

the transportation model, and lays foundation for further inquiry into 

potentially profitable applications of the various techniques of linear 

programming. 





































CHARPTER TWO 

LITERATURE REVIEW 

2.1 INTRODUCTION 

Many major decisions faced by a manager of a business enterprise are centred 

on the best best way to achieve the objectives of the firm subject to restrictions 

placed by the operating environment. These restrictions can take the form of 

limited resources, such as time, labor, energy, material or money, or they can 

be in form of restrictive guidelines such as storage capacity, or engineering 

specifications. The most frequent objective of business is to optimize profit. 

Alternatively the objective for organizational units within the firm is often to 

minimise cost. When a manager attempts to solve a general type of problem 

by seeking an objective that is subject to restrictions, the management science 

technique called Linear Programming (LP) is frequently used. 

LP technique derives its name from the fact that the functional relationships 

the mathematical model are linear and the solution technique consists of 

predetermined mathematical steps that is, a programme. In applying the LP 

technique, first the problem must be identified as being solvable by LP, 

secondly the unstructured problem must be formulated as a mathematical 

model, and thirdly the model must be solved using established 
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Fig:2 .4- General solution approach for the transportation problem. 

One key difference between the transportation method and simplex method 

concerns the determination of an initial feasible solution. When simplex is 

used to solve a minimisation problem, we must add artificial variable in order 

to make the origin (Where all decision variables are zero) artificially feasible. 

As simplex progress from tableau to tableau the artificial variables are 

dropped as they become non basic. Eventually, a truly feasible solution is 

found, at which point all artificial variables have been dropped. The 

transportation method eliminates the need to use artificial variables because it 

is quite easy to find an initial solution that is feasible without them. Moreso 

where large constraints are involved it will be enormous as to require the use 

of LP computer programme. Thus for computational efficiency the 

transportation mehtod proves much more efficient than the method. 

We shall delve into the solution stage for Nasara problem in due course. 
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2.4.3 Degeneracy In Transportation Problem. 

For any given transportation problem, there is an exact number of occupied 

cells which will allow a solution. It is one less than the sum of the number of 

rows and columns in the tranportation problem (m+n -1) where, M - number 

of rows, and N=number of columns. Degeneracy problem can arise from the 

presence of too few occupied cells in a transportation problem, either after an 

initial allocation or as the result of re-allocation procedures. This happens 

when more than two constraints intersect at a single extreme point, resulting 

in one or more of the basic variables having a zero value. Moreover, it can 

happen when inclusion of a favourable empty cell (cell having the highest 

oppotunity cost) results in a simultaneous vacating of two or more of the 

presently occupied cells. A degenerate solution will not allow the various 

allocations to be assigned to all rows and columns. 

Thereby causing difficulties for the transportation because, we cannot evaluate 

its optimality without without taking corrective action. It is thus, useful to 

. . . 
always check after initial allocation and before solutions, to ensure that an 

optimal solution can be attained. 

To solve degeneracy, we make an artificial allocation of some small quantity 

in one of the empty cells so that the number of occupied cells become m+n -

1. The small quantity could be the figure zero or could be denoted by the 

Greek letter E (epsilon). The quantity's addition to or subtraction from any 
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possible to that square. Since the supply of row 1 (Kano) is 60 units and the 

demand of column 1 (Jos) is 40 units. The maximum number of units can be 

allocate to square K-J is 40, so as not to exceed the demand constraint for 

column 1. 

(b) Since column 1 demand is used up, we move to column 2 (square K-B). 

The remaining supply of row 1 is (60 - 40 = 20). The demand of column 2 is 

30 units, so we can allocate the remainning supply of row 1. 

(c) Column 2 has a remaining demand of 10 units. Move along column 2 

down to row 2. Row 2 has supply of 40 units.Thus Allocate the remaining 

demand of 10 units for column 2 to square Z-B. This cancels out column 2. 

(d)Row 2 has a remaining supply of 40-10 = 30 units. Move to the right to 

square Z-A. Column 3 has a demand of 30 unit. So allocate the remaining 30 

units to square Z-A. This completes the NW-corner initial feasible solution. 

The total cost of the solution is easily computed as follows:-

40 (N15) + 20 (N16) + 10 (N15) + 30 (Ni l ) = N1400. 

Determine whether or not this cost figure can be improved. Note that the total 

number of allocations is Four (squares K-J, K-B,Z-B, AND Z-A), which 

satisfies the M+n -1 criterion. M=2, n=3. M+n -1 =e+3 - 1 =4. 

2.4.4.2 Vogels Approximation Method Or Penalty Method 

VAM is a heuristic, that is a method which assist to produce results that are 

approximately optimal. In practical VAM appears to produce the optimal 











2.4.4.3 Least Cost Method. 

This method involves making allocation of as much product as possible to that 

matrix cell with the lowest shipping cost, while considering the origin capacity 

and destination requirement. Then we move to the next lowest - cost cell and 

make as much allocation as possible depending on the remaining capacity and 

requirement for its row and column and so on till intial feasible solution is 

obtained. When there is a tie for the lowest cost cell in the process of 

allocation, one can exercise judgement or arbitrarily choose any of the cells to 

break the tie. This method requires more computational effort than the NW-

corner rule. However, it typically provides a better starting solution, which 

will then require fewer iterations. Lets now use the least cost method to 

establish a starting solution for the Nasara problem. 

First scan the table for the least cost square. The least (Nl 1) occurs at square 

Z-A. Now allocate 30 units which exhausts the demand in column A and 

results in the following figure; 







































































































involved will be an average of Nl .60 per litre. This is obtained from 

the initial transportation problem tableau table 4.1. The average of the 

two transportation costs 1.20 + 1.60 =2.8/ 2 =N1.4 per litre. Then we 

multiply this average by the total shortfall we have 

258000 x 1.4 =N361200:00. This means the current ELF 

transportation cost will increase by the same amount thus, N867471 + 

361200=N 1,228671:00. This cost (Nl,228671) is greater than the 

initaial feasible solution (Nl 127228) obtained using VAM by 

N101443.00. 

4.3.3 Test for Optimality 

Test for optimality examines each of the open squares in the transportation 

table to determine if improvements can be affected in the total transportation 

cost. The modified distribution method as discussed in 2.4.5.2 could be used. 

However, due to the large size of the variable involved in this particular 

problem it will be manually impossible to undertake without the assistance of 

a computer software, which is not available. For this reason no further test for 

optimality will be conduced on ELF initial feasible solution. All deductions 

will be drawn from initial feasible solution which incidentally happens to be 

better than what ELF is presently incurring. 

4.3.4 Optimal Solution. 

This will not be discussed further for reasons advanced in 4.3.3 above. 
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