COT 6410: Computational Complexity

Summer 2007

HEC 110 TR 4:30–6:20 PM

Instructor: Ron Dutton

Office: HEC 204

Office Hours: TR 1330-1520, and by appointment.

Text: Computers and Intractability: A guide to the Theory of NP-Completeness

By Michael R. Garey and David S. Johnson

Grading: Two 100 point exams (one is the final), 50 points of homework, and a 50 point talk/report.

We address the analysis of problems to determine the inherent difficulty of obtaining solutions (algorithms) and what might be the consequences. We begin with the foundation of Formal Languages and Automata Theory, in particular the problem of language recognition and the role of deterministic and non deterministic Turing Machines (algorithms). This leads to the study of decision problems and the problem classes P, NP, NP-Complete, as well as some others. We identify so-called “number” problems and the concept of “psuedo-polynomial” algorithms. A generalization of this approach leads to the topic of "parameterized complexity." Of particular interest will be the techniques for proving problems lie in certain complexity classes.

During the last couple weeks of classes, students will present a description and analysis of a substantive problem they have encountered in their work or current research. This will take the form of 1) a presentation in class and 2) a written report. Tentative topic approval must be obtained by midterm via a written prospectus (less than one page).

