OPERATIONS RESEARCH
B.E, VIl Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]

Course Code 17MES81 CIE Marks 40

Number of Lecture Hours/Week 04 SEE Marks 60

Total Number of Lecture Hours 50(10 Hours per Module) Exam Hours 03
Credits — 04

Course Objectives:

L. To enable the students to understand the scientific methods of providing various departments of an organization with a quantitative
basis of decision making.

2. To enable the studentsto understand the importance of various tools and techniques in finding optimal solutions to problems involving
limited resources in the form of Men, Materials and machinery.

Module - 1 |
Introduction: Evolution of OR, Definitions of OR, Scope of OR, Applications of OR, Phases in OR study. Characteristics and limitations of
OR, models used in OR, Linear Programming Problem (LPP), Generalized LPP- Formulation of problems as L.P.P. SolutionstoLPP by
|_graphical method(Two Variables).

Module - 2 "
LPP: Simplex method, Canonical and Standard form of LP problem, slack, surplus and artificial variables, Solutions to LPP by Simplex methed,
Big-M Method and Two Phase Simplex Method, Degeneracy in LPP. Concept of Duality, writing Dual of given LPP. Solutions to L.P.P by
Dual Simplex Method.

Module - 3
Transportation Problem: Formulation of transportation problem, types, initial basic feasible solution using North-West Comner rule, Vogel's
Approximation method. Optimality in Transportation problem by Modified Distribution(MODI) method. Unbalanced T.P. Maximization BP. |
Degeneracy in transportation problems, application of transportation problem.
Module - 4
Network analysis: Introduction, Construction of networks, Fulkerson's rule for numbering the nodes, AON and AOA diagrams; Cnitical path
method to find the expected completion time of a project, determination of floats in networks, PERT networks, determining the probability of
completing a project, predicting the completion time of project; Cost analysis in networks. Crashingofnetworks- Problems. |
Queuing Theory: Queuing systems and their characteristics, Pure-birth and Pure-death models (only equations), Kendall & Lee's notation of |
ueuing, empirical queuing models — Numerical on M/M/1 and M/M/C Queuning models. '
Module - 5
Game Theory: Definition, Pure Strategy problems, Saddle point, Max-Min and Min-Max criteria, Principle of Dominance, Solution of games

with Saddle point. Mixed Strategy problems. Solution of 2X2 games by Arithmetic method, Solution of 2Xn m and mX2 games by graphical
method. Formulation of games.




Sequencing: Basic assumptions, Johnson's
Lfule-"n” jobs on 2 machines, “n’ jobs on 3 machines,

A

Course ontcomes:

algonthm, sequencing ‘n’ jobs on single machine using priority rules, sequencing using Johnson s

'’ jobs on ‘m" machines. Sequencing of2 jobs on ‘m’ machines using graphical method.

L. Understand the meaning, definitions, scope, need, phases and techniques of operations research. '
1. Formulate as L.P.P and derive optimal solutions to linear programming problems by graphical method, Simplex method, Big-M \:
method and Dual Nimplex method. ';
3. Formulate as Transportation and Assignment problems and derive optimum solutions for transportation, Assignment and \
travelling salesman problems. -
4. Selve problems on game theory for pure and mixed strategy under competitive environment. 1.
S, Solve waiting line problems for M/M/1 and M/M/K queuning models. \
6. Construct metworkdiagrams and determine critical path, floats for deterministic and PERT networks including crashing of |
Networks, l
7. Determine minimum processing times for sequencing of n jobs-2 machines. n jobs-3machines,n jobs-m machinesand 2 jobs-n |
{ machines using Johnson's algorithm. |
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