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Definition
• Operations research is a scientific method of providing executive departments with a 

quantitative basis for decisions regarding the operations under their control.
– P M Morse and G E Kimball, 1951

• Operations research is a scientific approach to problem-solving for executive 
management.

– H M Wagner

• Operations research is the application of the methods of science to complex problems in 
the direction and management of large systems of men, machines, materials and money in 
industry, business, government and defence. The distinctive approach is to develop a 
scientific model of the system incorporating measurements of factors such as chance and 
risk, with which to predict and compare the outcomes of alternative decisions, strategies 
or controls. The purpose is to help management in determining its policy and actions 
scientifically.

– Operational Research Society, UK



SCOPE OF OPERATION RESEARCH
In recent years of organized development, operation research(OR) has entered successfully in many 
different areas of research. It is useful in the following various important fields:

• In agriculture, with the sudden increase of population and resulting shortage of food, every 
country is facing the problem of, Optimum allocation of land to a variety of crops as per the 
climatic conditions and Optimum distribution of water from numerous resources like canal for 
irrigation purposes. Hence there is a requirement of determining best policies under the given 
restrictions. Therefore a good quantity of work can be done in this direction.

• In finance, recent times of economic crisis, it has become very essential for every government to 
do a careful planning for the economic progress of the country. OR techniques can be 
productively applied to determine the profit plan for the company, maximize the per capita income 
with least amount of resources also decide on the best replacement policies, etc.

• In L.I.C, OR approach is also applicable to facilitate the L.I.C offices to decide. What should be 
the premium rates for a range of policies? How well the profits could be allocated in the cases of 
with profit policies? 



OR Model



METHODS FOR SOLVING OPERATIONS RESEARCH MODELS
In general, the following three methods are used for solving OR models, where values of decision 
variables are obtained that optimize the given objective function (a measure of effectiveness).

• Analytical (or deductive) method -In this method, classical optimization techniques such as 
calculus, finite difference and graphs are used for solving an OR model. The analytical methods are 
non-iterative methods to obtain an optimal solution of a problem. 

• Numerical (or iterative) method- When analytical methods fail to obtain the solution of a particular 
problem due to its complexity in terms of constraints or number of variables, a numerical (or 
iterative) method is used to find the solution. In this method, instead of solving the problem directly, 
a general algorithm is applied for obtaining a specific numerical solution. 

• Monte Carlo method This method is based upon the idea of experimenting on a mathematical model 
by inserting into the model specific values of decision variables for a selected period of time under 
different conditions and then observing the effect on the criterion chosen. In this method, random 
samples of specified random variables are drawn to know how the system is behaving for a selected 
period of time under different conditions. 



Linear Programming Problem
• Introduction- Linear Programming is a mathematical technique useful for allocation of 

‘scarce’or ‘limited’ resources, to several competing activities on the basis of a given criterion 

of optimality.

• Linear Programming is techniques to determine the choice among several courses of action, 
so as to get an optimal value of the measures of effectiveness (objective or goal), requires to 
formulate (or construct) a mathematical model. Such a model helps to represent the essence of 
a system that is required for decision-analysis.

• Linear Programming problem can be solved by following methods:

1.  Graphical Method

2.   Simplex Method



GENERAL MATHEMATICAL MODEL OF LINEAR PROGRAMMING 
PROBLEM



Example 1:-



Solution:-



Continue..

Example 2. A company has two grades of inspectors 1 and 2, the members of which are to be assigned for a 
quality control inspection. It is required that at least 2,000 pieces be inspected per 8-hour day. Grade1 inspectors 
can check pieces at the rate of 40 per hour, with an accuracy of 97 per cent. Grade 2 inspectors check at the rate 
of 30 pieces per hour with an accuracy of 95 per cent. The wage rate of a Grade 1 inspector is Rs 5 per hour 
while that of a Grade 2 inspector is Rs 4 per hour. An error made by an inspector costs Rs 3 to the company. There 
are only nine Grade 1 inspectors and eleven Grade 2 inspectors available to the company. The company wishes to 
assign work to the available inspectors so as to minimize the total cost of the inspection. Formulate this problem 
as an LP model so as to minimize the daily inspection cost. (Do yourself…..)



Graphical Method



Continue..(Example 1)
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Questions



Simplex Method
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Continue..(Initial simplex Table)
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Simplex Method (Minimization case)
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Question
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Dual linear Programming 



Ques1-



Ques2-
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Dual Simplex Method
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SPECIAL CASES IN LINEAR PROGRAMMING
• Alternative (or Multiple) Optimal Solutions



Continue..



Continue..



Continue..
• Unbounded Solution- Unbounded solution exists when the value of a decision 

variables can be made infinitely large without violating any of the LP problem 
constraints.



Continue..
• Infeasible Solution-



Continue..
• Redundancy- Redundancy is a situation in which one or more constraints do not affect the 

feasible solution region. In the given Fig. equation 4 is the redundant because it does not 
affect the feasible region. 


