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FF No. 182 
Academic Year: 2016-2017                                Branch: Mechanical Engineering  
                                  Semester:  I
Subject Name: Optimization techniques and Operations Research 

Subject Code: ME42122 (TH+TUT)


	Unit No.
	Topic
	Method
	Media
	Student Activity
	Assessment Tool
	Remarks

	I
	Single Variable optimization Algorithms
 ( 8 hrs)
Optimality Criteria, Bracketing Methods: Exhaustive Search Method, Bounding Phase Method, Region Elimination Methods: Inter Halving Method, Fibonacci Search Method, Gradient Based Methods: Newton-Raphson method, Secant Method

	· Lecture
· Case study

· Problem Based method
	· Black Board
· PPT


	· Internet based search for applications
· Individual Assignment


	i) Test I 
ii) HA 1 
iii) Tutorial
Timely submission 

Viva Voce (50-50)

	Test I out of 30 marks, to be converted  to 10 marks

ESE based on all units

	II
	Multivariable and Constrained optimization Algorithms ( 8 hrs)
Direct Search Methods: Evolutionary Optimization method, Gradient Based Method: Cauchy’s (steepest descent) Method, Newton’s Method, Lagrange Multiplier, Kuhn-Tucker Condition, Direct Search Method: Variable Elimination Method, Linearized Search Techniques: Frank-Wolfe Method


	· Lecture

· Case study

· Problem Based method 
	· Black Board

· PPT


	· Internet based search for applications

· Individual Assignment


	i) MCQ based Test II 
ii) HA 2  

iii) Tutorial

Timely submission 

Viva Voce (50-50)
 
	Test II out of 20 marks, to be converted to 20 marks

ESE based on all units
Test II out of 20 marks, to be converted to 20 marks
ESE based on all units

	III
	Linear Programming ( 8 hrs)
Linear Programming, Formulation of LP Problem, Standard Form, Solution using
Simplex Method. Duality. Special Conditions in LPP. Economic Interpretation of Dual, 
Solution of LPP using Duality concept, Dual Simplex Method. Sensitivity Analysis. Big M method,two phase method

	· Lecture

· Problem Based method
	· Black Board

· PPT


	· Internet based search for applications

· Individual Assignment


	i) MCQ based Test II  
ii) HA 3  

iii) Tutorial 
Timely submission 

Viva Voce (50-50)

	

	IV
	Inventory Control, Queueing Theory and Game Theory ( 8 hrs)
Inventory models: Classification, EOQ, Purchase Model with shortages, Purchase Model without shortages, Production Model with shortages, Production Model without shortages, Quantity Discounts, Game Theory: Game theory Introduction,Terminology, minimax and maximin principle, Saddle Point, Dominance property, Solutions with Graphical method .Queueing Theory: Introduction, terminology,Poisson single and multi-channel queueing system models: M/M/1 Model, M/M/C Model, M/Ek/1 Model


	· Lecture

· Case study

· Problem Based method
	· Black Board

· PPT


	· Individual Assignment

· Internet based search for applications


	i) HA 4  

ii) Tutorial 
Timely submission 

Viva Voce (50-50)

	ESE based on all units

	V
	Constraint Optimization Algorithms ( 8 hrs)
Introduction to Evolutionary Algorithms: Genetic Algorithm, Fuzzy Logic, Neural Network
	· Lecture

· Case study


	· Black Board

· PPT


	· Individual Assignment

· Internet based search for applications


	i) HA 5  

ii) Tutorial 
Timely submission 

Viva Voce (50-50)

	ESE based on all units


Levels of Bloom’s Taxonomy applicable for the course – Knowledge / Comprehension / Application / Analysis / Synthesis / Evaluation
Reference Books: 

1. Singiresu S. Rao, “Engineering Optimization”, New Age International (P) Ltd., Bombay.

2. Kalyanmoy Deb “Optimization For Engineering Design Algorithms and Examles”, PHL learning Private Ltd, New Delhi

3.  Paneerselvam,“Operations Research”, Prentice Hall of India

4. Gupta & Hira,“Operations Research”, S. Chand & Co.

5. N.V. S. Raju, “ Optimization methods for Engineers” , PHI learning Pvt. Ltd, Delhi, 2014

Text Books: 

1. Mohan Joshi and Kannan Moudgalya , “Optimization: Theory and Practice”, Narosa Publishing House, Bombay.

2. Ashok Belegundu and Tirupathi Chandrupatla, “Optimization: concepts and application engineering”, Pearson Education Asia, Delhi.

3. Rajasekaran G., G. A. Vijaylakshmi Pai, “Neural Networks, Fuzzy Logic, and Genetic Algorithms: Synthesis and Applications”, Prentice Hall of India, 2001.

4. Winston W. L., “Operations Research: Applications and Algorithms”, Duxbury Press, 1994.

5. Walsh G. R., “Methods of Optimization”, John Wiley & Sons, 1975.

6.Sharma J. K.,“Operations Research Theory and Application”, Pearson Education Pvt. Ltd 2ndEdition, ISBN-0333-92394-4
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