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Approval 20th BoA (Dec 2017); 15th Senate (Feb 2018)

Course Contents

• Introduction [2 Lectures]
Introduction to optimization, Local and Global Minima, Classical Optimization Techniques, Heuristic Optimization techniques.

• Random number generations [7 Lectures]
Random numbers of a given distribution, properties and statistical tests. Simulation of random number generators.

• Benchmarks and algorithms comparisons [4 Lectures]
Parameter settings and statistical criterion for comparison of various algorithms,parametric a nd non parametric tests, non statistical
measures and issues with them.

• Continuous Optimization [8 Lectures]
Evolutionary Techniques, Swarm basedTechniques and other nature inspired techniques. Theoretical foundations of various tech-
niques. Implementation issues with various techniques and their comparisons based on benchmarks

• Discrete and combinatorial Optimization [4 Lectures]
Heuristic optimization approaches for discrete, mixed continuous discrete and combinatorial problems. Application to solve Knap-
sack, TSP, Network Flow problems, Submodular Functions under Matroid Constraints.

• Estimation of Distribution Algorithms [4 Lectures]
EDA for discrete optimization and their comparisons, continuous EDA, Application of discrete and continuous EDA in optimization
and machine learning.

• Hybrid techniques [4 Lectures]
Local search methods and their advantages. Hybrid optimization techniques. Use of hybrid techniques and their application.

• Constraint handling techniques [6 Lectures]
Problems with inequality and equality constraints. Methods based on rejection strategies, repair strategies, specialized operators.
Penalty parameter based and penalty parameter less approaches. Approaches for handling equality constraints. Implementation of
various constraint handling techniques and their comparison over various practical and benchmark problems.

• Multi objective optimization [6 Lectures]
Various approaches to handle multiple objectives, Pareto Optimality. Dominance and decomposition based approaches. Hybrid
techniques. Bi-level optimization. Theoretical Foundations and Applications to engineering and finance.

Text Books

1. Engelbrecht, Andries P., Fundamentals of computational swarm intelligence, John Wiley & Sons, 2006.
2. Deb, K., Multi-objective optimization using evolutionary algorithms, John Wiley & Sons, 2001.
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