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Preface

Operations research has emerged as the most spectacular aspect of
optimization techniques. This book covers the introduction for each chapter
and various questions. Practising professionals usually rate Operations
Research as one of the most useful subjects studied in college.

This book provides the importance of each aspect and various problems
of real situations in the organizations as well as in daily life.

The book consists of 12 chapters.
Chapters 1 to 4 consist of Linear programming problems, Graphically

simplex method, Big M Method, Duality and Dual simplex method, which
show the effective utilization of resources in the organization.
Chapter 5: Transportation provides to reach destination at minimum

cost.
Chapter 6: Assignment provides the information to assign the work

to machines or people.
Chapter 7: Queuing problems is useful for what time it takes to finish

the job or customers.
Chapter 8: Game theory shows the probability of achievement.
Chapter 9: Replacement and inventory management provides the

information of optimum time to replace that equipment
and to manage the investment.

Chapter 10: Replacement determines when the machine or the
equipment should be replaced.

Chapter 11: Inventory management problems helps in making
decision of investment among alternatives.

Chapter 12: Sequencing shows the path which job to start in the
beginning of a product.
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INTRODUCTION
The development of linear programming has been ranked among the
most important scientific advances in the year 1930s. Its impact since
1950 has been extraordinary. Till today it has saved many thousands
or millions of rupees for most companies or business houses in the
various industrialized countries of the world. A major portion of all
scientific computations on computers is devoted to the use of linear
programming. The programming problems in general are concerned
with the use of allocation of scarce resources such as labour, materials,
machines and capital in the best possible manner so that the costs are
minimized and profits are maximized.

The term linear programming defines a particular class of
programming problems that meet the following conditions:

The decision variables involved in the problem are non-negative
i.e. positive or zero in nature, the function is normally referred to as
the objective function. The operating rule governing the process can
be expressed as a set of linear equations or inequalities. This set is
referred to as the constraint set.

Linear programming technique is widely used to solve a number
of military, economic, industrial and social problems. The primary
reasons for its wide use are that a large variety of problems in diverse
fields can be represented by it. Efficient techniques for solving linear
programming problems are available, ease through which data
variations can be handled through linear programming models.

Any problem whose mathematical model fits the general format
of the linear programming model can be solved efficiently by simple
method, size is no matter. There are some reasons for the tremendous
impact of linear programming in recent decades.

Linear Programming Problems
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2 Operations Research

Two-variable linear programming model deals with the graphical
solution. Though two-variable problems hardly exist in practice, the
treatment provides concrete ideas for the development of the general
solution algorithm.

The graphical method shows that the optimum linear progra-
mming solution is always associated with a corner point of the solution
space. The results are key to the development of the general algebraic
simple method for solving any LP model. A main feature of the simple
method is that it solves the LP in iterations. Each iteration moves the
solution to a new corner point that has the potential to improve the
value of the objective function.

Applications
• Optimizing refinery operations.
• Supply distribution marketing (SDM) system.
• Diet problem.
• Work scheduling problem.
• Capital budgeting problem.
• Short-term financial planning.
• Blending problems.
• Productions process models.
• Inventory model.
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