COT 6410: Computational Complexity

Spring 2009
HEC 103 TR 1:30-2:45 PM

Instructor: Ron Dutton

Office: HEC 204

Office Hours: TBA, and by appointment.

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

By Michael R. Garey and David S. Johnson

Grading: one 100 point exams plus a final exam, 100 points of homework, and a presentation/paper valued at 100 points: for a total of 400 pts.

The last approximately 1/3 of this class will be a basic exposure to Computability Theory – what can and cannot be done by purely algorithmic processes. This results in a classification of problems between Decidable (Solvable) and Undecidable (unsolvable). 
The first approximately 2/3 will deal with how well we can solve those problems that are, in fact, solvable. For most of these problems, we don't know of a "best" algorithm. This has led to research trying to establish an hierarchical relationship between problems that lets us say problem A is at least as hard (or, as easy) as problem B. This has resulted in various classification schemes, including well known classes such as P, NP, NP–Complete, etc.. We discuss these and others: What they mean, how problems are shown to be placed in the hierarchy, and how this knowledge can be beneficially used in a practical sense.
The Complexity portion  of the course will culminate in a powerpoint presentation and paper by small groups (1-2 people) describing a original problem and its analysis coming from the groups experiences – research area/job. Details will be presented later in the term.
Topics include algorithms and problem analysis, models of Computation - Turing Machines, both deterministic and non deterministic – problem analysis tools – specifically "reductions" which turn all instances of one problem into instances of another.

