MTHXXXX  Optimization and Complexity
4 SH

Course Description:

Theory and methods of maximizing and minimizing solutions to various types of problems. Examples of combinatorial problems of the following types: mixed integer programming problems (MIP); pure integer programming problems (IP); Boolean programming problems; linear programming problems (LP). Convex subsets and polyhedral subsets of n-space.  Relationship between an LP problem and its dual LP problem, and the Duality Theorem.  Simplex Algorithm, Kuhn-Tucker conditions for optimality for non-linear functions.  Network problems such as Minimum Cost and Maximum Flow-Minimum Cut.  In the last 3 or 4 weeks of the course: complexity of algorithms.  Problem classes P (problems with polynomial-time algorithms) and NP (problems with non-deterministic polynomial-time algorithms).  Turing machines.  NP -completeness of Travelling Salesman Problem and other well-known problems.

Prerequisites:

None

Role in the program:

This course provides the tools for finding optimal solutions to a large class of problems, and the conceptual basis for analyzing the degree of difficulty of problems in Combinatorics, Computer Science, and Operations Research.


