ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES::
RAJAMPET
(An Autonomous Institution)

DEPARTMENT OF MECHANICAL ENGINEERING

LECTURE NOTES

Operations Research
[20A37AT]




ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES RAJAMPET
(An Autonomous Institution)
Department of Mechanical Engineering
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Category PEC
Course Code 20A37AT
Year IV B. Tech
Semester | Semester
Branch ME
Lecture Hours Tutorial Hours Practice Hours Credits
3 0 0 3

Course Objectives:
o To enable the students to the nature and scope of various decision making situations within business
contexts, understand and apply operations research techniques to industrial applications.
e To learn the fundamental techniques of Operations Research and to choose a suitable OR technique to
solve problem.

Unit 1 10
Development - Definition— Characteristics and Phases — Types of operation and Research models— applications.
Linear Programming Problem Formulation — Graphical solution — Simplex method —Atrtificial variables techniques -
Two—-phase method, Big-M method — Duality Principle.
Learning Outcomes: At the end of the unit, the student will be able to:

e Formulate practical problems given in words into a mathematical model. (L6)

¢ Quantify OR models to solve optimization problems. (L5)

o Formulate linear programming problems and appreciate their limitations. (L6)

Unit 2 10
Transportation Problem: Formulation — Optimal solution, unbalanced transportation problem —Degeneracy.
Assignment Problem — Formulation — Optimal solution - Variants of Assignment Problem-Travelling Salesman
problem
Learning Outcomes: At the end of the unit, the student will be able to:

e Model linear programming problems like the transportation. (L3)

e Solve the problems of transportation from origins to destinations with minimum time and cost. (L6)

Unit 3 10
Replacement Models: Introduction — Replacement of items that deteriorate with time — with change in money
value - without change in money value — Replacement of items that fail completely, group replacement.
Theory Of Games: Introduction — Minimax - Maximin — Criterion and optimal strategy — Solution of games with
saddle points — Rectangular games without saddle points —2 X 2 games —m X 2, 2 X n & m x n games -Graphical
method, Dominance principle.
Learning Outcomes: At the end of the unit, the student will be able to:

o Apply the concept of replacement model. (L3)

o |dentify strategic situations and represent them as games. (L3)

e Solve simple games using various techniques. (L6)

Unit 4 10
Waiting Lines: Introduction — Single Channel — Poisson arrivals — exponential service times — with infinite queue
length models.
Simulation: Definition — Types of simulation models — phases of simulation— applications of simulation — Queuing
problems — Advantages and Disadvantages — Simulation Languages.
Learning Outcomes: At the end of the unit, the student will be able to:

o Understand and will apply the fundamentals of waiting lines in real life situations. (L3)

o Simulate queuing models. (L3)
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Unit 5 10
Inventory: Introduction — Single item — Deterministic models — Purchase inventory models with one price break
and multiple price breaks.
Dynamic Programming: Introduction — Bellman’s Principle of optimality — Applications of dynamic programming-
shortest path problem — linear programming problem.
Learning Outcomes: At the end of the unit, the student will be able to:

e Understand and will apply the fundamentals of inventory in real life situations. (L3)

o Have aware of applying Dynamic Programming technique to solve the complex problems by breaking

them into a series of sub- problems. (L3)

Prescribed Text Books:

1. Operations Research, PS Gupta, DS Hira, S Chand Publications, 10th Edition, 2016, ISBN-13978-
8121902816.

2. Operations Research, S.D. Sharma, Kedarnath and Ramnath Publications, 2012, ISBN-135551234001596.

Reference Books:

1. Introduction to Operations Research. Taha, PHI, 10 th edition, 2016, ISBN-13978-0134444017.

2. Operations Research. R. Panneerselvam, PHI Publ, 2nd edition, 2004, ISBN: 9788120319233.

3. Operations Research: Theory and Applications,Sharma J.K., 4th Edition, Laxmi Publications, 2009.

Course Outcomes:

A student will be able to Blooms Level of Learning

1. Solve the Linear Programming Problems using Graphical, Simplex and Artificial 13
Variable Techniques

2. Solve the Transportation, Assignment and Travelling Salesmen problems L3

3. Solve the problems of replacement and Game Theory L3

4. Analyze the waiting lines in real life situations and Simulate the queuing models L4

5. Apply the inventory models related to market and Dynamic Programming 13

technique for complex problems
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