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Objectives 
 
To impart knowledge of optimization methods required for design and 
operational decisions involving engineering systems. 

Contents of the 
course 
(With approximate 
break up of hours) 

Engineering applications of optimization (3 hours) 
Multivariable optimization, method of Lagrange multipliers, Kuhn-Tucker 
conditions ( 5 hours) 
Convex sets, convex functions, convex programming problems (4 hours) 
Linear programming problems and simplex method (6 hours) 
Primal and dual problems (2 hours) 
 Quadratic programming (4 hours) 
Introduction to Genetic Algorithms, Traditional optimization methods, Motivation 
for Genetic Algorithms(2 Hours) 
Mathematical Foundations, Operators – Reproduction, Crossover, Mutation, 
Fundamental Theorem, Schemata Analysis (5 Hours) 
GA Implementation Issues, Advanced Operators – Dominance, Diploidy, 
Abeyance, Extended Schema Analysis (5 Hours) 
Applications of Genetic Algorithms, GA based Classifier System, Tabu Search, and 
Swarm Optimization (4 Hours) 

Text Books  

 
1. A Ravindran, D Philips, J Solberg. Operations Research, Principles and 
Practice, Wiley, 2ndEdn, 2007 
2. D E Goldberg. Genetic Algorithms in Search, Optimization & Machine Learning, 
Addison Wesley, 2009 
 

Reference Books 

 
1. H A Taha. Operations Research, Prentice Hall, 8thEdn, 2009 
2. K Deb, Optimization for Engineering Design – Algorithms, Examples, PHI, 2004 
3. S SRao, Engineering Optimization Theory & Practice, John Wiley, 2009 
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