CS 520
Theory of Computation
J. Dichter

Office: Tech Building 223
Office Hours: Monday, Tuesday, Wednesday as posted
Phone:  576 - 4763
Required Text:  An Introduction to Formal Languages and Automata by Peter Linz, 3rd Edition
Jones & Bartlett Publishers, 2001, ISBN 9780763714222
This course is a study of formal languages, automata and computation theory.  Homework will be assigned each week. No homework will be accepted late. In addition to the written homework, several programming assignments will be given to implement the TOC concepts.  All assignments must be submitted in order to pass the course.  In addition to the programming assignments, there will be midterm and final exams.  Each of the two exams will count as 35 percent of the final grade.  The programming assignments and homework will constitute 15 percent of the final grade. Class participation can be used to improve your grade.

Topics
*
Mathematical Notation, Languages, Proof Techniques.

*
Languages, Grammars and Automata

*
Regular Languages and Finite Automata. Deterministic  & Nondeterministic Automata, Minimal FSA

*
Regular Languages and Grammars, regular expressions, closure of regular expressions

*
Context-Free Languages, Derivations and sentential forms, parsing and ambiguity, CFGs, Left and right derivations

*
Simplifying CFGs, Chomsky and Greibach Normal Forms
*
Pushdown Automata and CFL, DPDAs and NDPDAs, Grammars for DCFL
*
Pumping Lemma for CFLs and Linear Languages, Closure for CFLs

*
Turing Machines as accepters and transducers, combining TMs, other models of TMs, NDTMs, Universal Turing Machine, Linear Bounded Automata, LBA

*
Recursive and Recursively Enumerable Languages, Unrestricted Grammars, Context Sensitive Grammars and Languages
*
Limits of Algorithmic Computation, Computability and Decidability, Halting Problem, Reduction of undecidable problems

*
Computability, Computational Complexity, NP completeness.

