CTY Course Description

Theory of Computation
Course Code: 07S.TCOM.LAN.1A
Instructor: KAYLA JACOBS, ADAM GROCE

Theory of Computation was part of the 2007 Center for Talented Youth (CTY) Summer Residential Program held in Lancaster, Pennsylvania.  The course met for three weeks, five hours per day, five days per week, and students attended a two-hour homework session five nights per week, supervised by the instructors.  There were at least 100 contact hours with the discipline.
Beyond basic computer literacy lies a deeper understanding and appreciation of elegance in computing. In this class, students worked with a series of mathematical models of computation: deterministic and nondeterministic finite automata, push-down automata, and finally Turing machines. Their work with theoretical computers helped them gain a better understanding of the strengths and limitations of actual computers.
Students then turned from the question of what computers can do to how quickly they can do it, exploring the world of complexity theory through analyses of algorithm run-times, NP-completeness and the famous “Does P=NP?” question. The course concluded with a survey of advanced topics such as quantum computing, Catalan numbers, and Godel’s Incompleteness Theorem.

Mathematical fluency and maturity were emphasized heavily throughout the course. Students learned formal set theory, counting arguments, and advanced proof techniques like induction and Cantor diagonalization – all both for their applicability to the subject matter and for their own mathematical sake.
Text:  Students used handouts and worksheets developed by the instructors, and selected excerpts from Michael Sipser’s Introduction to the Theory of Computation, 2nd ed. Boston, MA: Thomson Course Technology, 2006 (ISBN: 0534950973).
