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Course Description:
This course deals with Fundamental optimization methods, operations research, heuristic optimization techniques,

evolutionary or population-based hyperi metaheuristics, parallel optimization techniques. Application of these
methods to complex science engineering domains

Course Learning Outcomes

After successful completion of the course, students will be able to

1. Optimize performance of given problem under a set of resource constraints

2. ldentify suitable mathematical programming techniques to optimize performance of given problem

3. Apply suitable mathematical programming techniques to optimize performance of given problem under a set
of resource constraints where either objective function or set of constraints may be linear or non-linear.

4. Apply artificial intelligence (Al) techniques (meta-heuristics) to improve the efficiency of manufacturing

systems.

1. Linear Optimization

Course Content

Simplex Method Revised Simplex Method. Sensitivity Analysis. Duality, and Queuing Theory

2.Nonlinear Optimization

Introduction, Lagrange Method, Kuhn-Tucker conditions, Quadratic programming, separable programming, chance

constrained programming or stochastic programming

3.Introduction to Integer programming and decision theory
Introduction to Integer Programming; Cutting Plane Method; Branch and Bound method. Decision theory, Decision

under certainty, Decision under risk, Decision under uncertainty, Decision Tree

4. Introduction to Dynamic Programming
Concept of Sub optimization and the principle of optimality: Linear and Continuous Dynamic Programming with

Applications in capital budgeting, reliability improvement, cargo loading and minimizing total tardiness in single
machine scheduling problem etc.
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