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OPERATIONS RESEARCH: DEFINITION, HISTORY AND NATURE 

Operation research is an area of study which applies mathematics and statistics to 

problems of management. Industry, business, commerce, organization and 

production. It deals with effective management of man and machine.  

System in any business enterprise or organization in order to minimise cost and 

maximise profit. It is a scientific method of optimally allocating scarce resource for 

effective management decision making.  

Operation research started informally before the Second World War but was largely 

developed during the Second World War to meet the urgent need for research in 

military operations of machines and military techniques for enhancing efficiency.  

STEPS IN OPERATION RESEARCH  

The major steps involved in the applications of operations research in solving 

management problems are:  

• Identification and formulation of the problems  at hand  

• Construction of a (mathematical) model to solving the problems.  

• Analysing or solving the model.  

• Drawing or solving the model  

• Drawing conclusions from the solution to the model  

• Implementation of the findings or results.  
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MODELS: LINEAR PROGRAMMING AND TRANSPORT MODEL AND 

ITS  APPLICATION.   

A model from the content of operations research is an idealised representation of 

natural phenomenon. It is the ideal representation of a real-life situation. 

Mathematical models are constructed to solve problem involving decision making.  

In considering the linear programming model; the two popular methods of solving 

linear programming models are the graphical and simplex method.       

Example   

Two types of loaves of bread A and B are made from composite flour from wheat, 

corn and cassava.  

Table below shows the quantity in kg of flour required for a loaf, the total 

quantity of flour required in kg, and the profit on each type of loaf of bread.  

 Wheat flour Corn flour  Cassava flour   Profit  

      A 2 1 1 N75 

B 1 2 1 N60 
Quantity of 8 8 5  

flour available     

 

a) If x loaves of A and y loaves of B are made, write down five inequalities 

connecting x and y.  

b) Find the values of x and y if the profit is to be maximized.  

c) Find the maximum profit made.  

Solution  

The quantity of wheat flour used for types A and B bread is (2x + y) kg. Since the 

quantity of wheat flour available is 8kg it means that 2x + y ≤8. The quantity of 

com flour used is (x + 2y) kg  

∴ x + 2y ≤8  
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Similarly, the quantity of cassava flour used is (x + y)kg  

:. x + y ≤5.  

Also x ≥ 0 and y ≥ 0    

Hence the five inequalities are:  

 

2x + y ≤ 8 

x + 2y ≤ 8 

x + y ≤ 5 

x ≥ 0 

y ≥ 0 

 

 

The shaded region enclosed by the polygon ABCDE satisfies the five inequalities,  

The comer points are:  

A(O, 4), B(2, 3), C(3, 2), D(4, 0) and E(O, 0)  

Let the profit be P then P = 75x + 60y.  

 

Comer Points  Value of p = 75x + 60y  

A(0,4)  P = 75(0) + 60(4) = 240  
B(2, 3)  P = 75(2) + 60(3) = 330  
C(3,2)  P = 75(3) + 60(2) = 345  
D(4,0)  P = 75(4) + 60(0) = 300  
E(O,O)  P = 75(0) + 60(0) = 0  

 

Hence the values of x and y that maximize the profit are x = 3 and y = 2.  

The maximum profit made is 345.  
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Transportation Model  

Another class of linear programming problems in operations research is the 

transportation problem. It is a type of allocation model. The basic problem of this 

type of linear programming problem has to do with a distributor who has storage 

depots at a given number of locations and needs to deliver goods to customers at 

given number of destinations.  

 

Cost of delivery depends on:  

• Distances 

• time taken 

• Mode of transportation used.  

The basic assumptions are:  

• costs of delivery are known;  

• available stocks (supplies) in each depot are known;  

• Requirements of each customer (demands) are known.  
 

The usual problem is to find how much should be sent from each depot to each 

customer which will minimize total cost of transportation. We usually set out 

relevant information in a tabular form called tableau.  

Two prominent methods for solving transportation problems are:  

• Least cost method;  

• North-West comer rule.  

We illustrate each of these methods 6)' the following examples.  

Least-cost method  

The available stocks in the three plants are 50 tons, 40 tons and 30 tons 

respectively. The company has warehouses in Osogbo and Enugu which can 

accommodate 65 tons and 55 tons respectively.  

The costs of transporting each ton of plastic from each plant to each warehouse in 

hundreds of naira are given in the table below:  

Warehouses  

 Osogbo  Enugu  

Lagos  7 15 
Ibadan  5  8  
Aba  12  6  
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a) Determine how much should be transported from each plant to each 

warehouse so as to minimize transportation cost.  

b) Find the least total transportation cost.  

Solution  

We expand to include demands and supplies as a first stage.  

 Col 1 Col 2  

  Osogbo Enugu Supply  

Row 1 Lagos  7 15 50 
Row 2 Ibadan  5 8 40 
Row 3 Aba  12 6 30 

 Demand  65   55 120 
 

We proceed to the next stage using the tabular  

 Col 1 Col 2  

  Osogbo Enugu Supply  

Row 1 Lagos  7 (25) 15 (25) 50/25/0 
Row 2 Ibadan  5 (40)  8 40/0 
Row 3 Aba  12 6(30) 30/0 

 Demand  65   55 120 

 

The least cost method is illustrated in table above and is explained as follows: From 

table above the least value is 5, hence the cheapest route is Ibadan - Osogbo.  

We allocate 40 units through this route, we write this in brackets beside 5 in (Row 

2, Column 1). The corresponding supply in Row 2 reduces from 40 to 0, hence, we 

write 40/0 under supply in Row 2.  

The next cheapest route is Aba - Enugu route with value 6 in (Row 3, column 2).  

We allocate 30 units to this route and we write it in brackets beside 6. The 

corresponding supply in Row 3 reduces from 30 to 0 and we write it as 30/0.  

The next cheapest route is Lagos- Osogbo route with value 7 units.  

We now allocate 25 units out of 50 in the Lagos plants to this route and write 25 in 

brackets beside 7 in (Row 1, column 1).  
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The corresponding supply reduces from 50 to 25. Observe that we allocated 25 

units to (Row 1, column 1) because the first column cannot take more than 65 units 

and 40 units had earlier been allocated to (Row 2, column 1).  

We observe that all the units of the products from Ibadan and Aba have been 

transported. It remains only 25 units from Lagos plant. We now allocate these 25 

units remaining through Lagos - Enugu route. The transportation plan, is now 

completed as is shown in the table below:  

 Osogbo  Enugu  Supply  

Lagos 25 25 50 

Ibadan 40 - 40 

Aba - 30 30 

Demand  65 55 120 

 

Table above shows the initial feasible transportation plan. It shows the number of 

units of items allocated through each route.  

(b) We calculate the least total transportation cost by multiplying each unit cost by 

the number of units allocated through that route.  

Least total cost  = (7 x 25 + 15 x 25 + 5 x 40 + 6 x 30) x 100  

= (175 + 375 + 200 + 180) x 100  

= 930 x 100  

   = 93,000  

North-West Corner Rule  

Example:  

 

Solve the last transportation problem using the North-West comer rule.  

 Col 1 Col 2  

  Osogbo Enugu Supply  

Row 1 Lagos  7 (50) 15  50/0 
Row 2 Ibadan  5 (15)  8 (25) 40/25/0 
Row 3 Aba  12 6(30) 30/0 
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 Demand  65   55 120 

 

The explanation for table 20.10 is as follows: We start from the North-West comer 

or upper left comer i.e. (Row 1, column 1).  

Since the supply in the Lagos plant is less than the demand in Oshogbo, we 

allocate all the 50 units to Lagos - Oshogbo route is (Row 1, column 1). The 

supply in Lagos reduces from 50 to 0 and we write it as 5010. We also write the 50 

units in bracket beside 7 in (Row 1, column 1).  

Next, we proceed to (Row 2, column 1) and allocate 15 to Ibadan - Oshogbo route 

since total demand at Oshogbo is 65 and we had already allocated 50 to Lagos -

Oshogbo route. The supply at Ibadan reduces from 40 to 25 and we write it as 

40/25.  

Next move to the cell in (Row 2, column 2) and allocate 25 units to Ibadan - Enugu 

route. We write 25 in brackets beside 8 in (Row 2, column 2) and the supply in 

Ibadan plant reduces from 40 to 25 to 0 and we write it as 40/25/0. Observe that 25 

is allocated to Ibadan - Enugu route since total demand at Enugu is 55.  

Lastly we move to the cell in (Row 3, column 2) and allocate 30 units to Aba - Enugu 

route. We write 30 in brackets beside 6 in (Row 3, column 2). The supply in Aba 

plant reduces from 30 to 0 and we write it as 30/0.  

The transportation plan is completed as shown in the table below. 

 Osogbo  Enugu  Supply  

Lagos 50 - 50 

Ibadan 15 25 40 

Aba - 30 30 

Demand  65 55 120 
 

Total least cost =  (7 x 50 + 5 x15 + 8 x 25  

   + 30) x N100  

= (350 + 75 + 200 +180)  
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x N100  

= N805 x N100  

= N80,500  

Answers obtained using the North- West comer rule and the least-cost method may 

not necessarily be equal. 

 


