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ABSTRACT

Since the late 1940s, linear programming models have been used for many different
purposes. Airline companies apply these models to optimize their use of planes and staff.
NASA has been using them for many years to optimize their use of limited resources. Oil
companies use them to optimize their refinery operations. Small and medium-sized
businesses use linear programming to solve a huge variety of problems, often involving
resource allocation.

In my study, a typical product-mix problem in a manufacturing system producing two
products (each product consists of two sub-assemblies) is solved for its optimal solution
through the use of the latest versions of MATLAB having the command simlp, which is very
much like /inprog. As analysts, we try to find a good enough solution for the decision maker
to make a final decision. Our attempt is to give the mathematical description of the product-
mix optimization problem and bring the problem into a form ready to call MATLAB’s simlp
command. The objective of this paper is to find the best product mix that maximizes profit.
The graph obtained using MATLAB commands, give the shaded area enclosed by the
constraints called the feasible region, which is the set of points satisfying all the constraints.
To find the optimal solution we look at the lines of equal profit to find the corner of the
feasible region which yield the highest profit. This corner can be found out at the farthest line

of equal profit which still touches the feasible region.

The most critical part is the sensitivity analysis using Excel Solver and Parametric Analysis
using computer software which allows us to study the effect on optimal solution due to
discrete and continuous change in parameters of the LP model including to identify
bottlenecks. We have examined other options like product outsourcing, one-time cost, cross
training of one operator, manufacturing of hypothetical third product on under-utilized

machines and optimal sequencing of jobs on machines.



ACKNOWLEDGEMENT

First and foremost, I thank the almighty God and my dear parents for being with me
throughout this work.

I wish to express my deep sense of gratitude and sincere thanks to Dr. Anish
Sachdeva, Associate Professor, Department of Industrial and Production  Engineering,
National Institute of Technology, Jalandhar, who has been a constant source of
encouragement for me throughout my work. This work is simply the reflection of his
thoughts, ideas, and concepts and above all his efforts.I have been fortunate to work
under his supervision.

I would like to express my heartfelt gratitude to Dr. Ajay Gupta, Associate
Professor, Department of Industrial and Production Engineering, National Institute of
Technology, Jalandhar, for his invaluable professional guidance, continuous encouragement,

valuable suggestions and inspiration throughout my course of study.

I would also like to thank all my friends for the timely help, advice and suggestions, which

contributed directly or indirectly to the success of this work.

Fit Lt Dinesh Kumar Gupta



