TCSS 540 Course Syllabus

Theory of Computing
Prerequisites:

  Graduate students: TCSS 543.

  Undergraduate students: permission of instructor

Course Content:

Theory of Computing covers the classical theory of computation.  This includes machine models such as deterministic and nondeterministic finite automata, pushdown automata, and Turing machines.  It also includes language-generating mechanisms, such as regular expressions and context-free grammars.  The last third of the course will focus on Turing machines and their importance in computability theory and complexity theory.

Course Learning Objectives:
Upon completion of the course, a student should be able to:

· construct automata that recognize strings in formal language class (regular, context-free, Turing-decidable, Turing-recognizable)

· construct regular expressions or context-free grammars that generate strings in a formal language class

· use proof techniques to determine what class a language belongs (regular, context-free, Turing-decidable, Turing-recognizable, P, NP, NP-complete)

Textbook: Introduction to the Theory of Computation, Sipser, PWS Publishing, 1997.
Assignments and Grading: 6 homework assignments (45%), 2 midterms (10% and 15%), and a final exam (30%).

TCSS 540 Lecture Schedule

	
	Lecture Topics
	Sipser readings
	 Homework

	* Week 1
	Introduction; sets, strings, relations, proof techniques
	Ch. 0
	

	
	deterministic finite automata, regular operations
	Ch. 1.1
	

	* Week 2
	nondeterministic finite automata
	Ch. 1.2
	hw #1 due

	
	Equivalence of DFAs and NFAs, closure properties
	Ch. 1.2
	

	* Week 3
	Regular expressions, equivalence of regular expressions and finite automata
	Ch. 1.3
	hw #2 due

	
	pumping lemma for regular languages
	Ch. 1.4
	

	* Week 4
	Midterm 1; application of pumping lemma
	
	

	
	Context-free grammars, context-free languages (CFLs)
	Ch. 2.1
	

	* Week 5
	Pushdown automata
	Ch. 2.2
	

	
	Equivalence of PDAs and CFLs
	Ch. 2.2
	hw #3 due

	* Week 6
	Equivalence of PDAs and CFLs (continued)
	Ch. 2.2
	

	
	Chomsky normal form, pumping lemma for CFLs
	Ch. 2.3
	hw #4 due

	* Week 7
	Midterm 2; applications of pumping lemma for CFLs
	
	

	
	Turing machines, examples
	Ch. 3.1
	

	* Week 8
	Variations of Turing machines, Universal Turing machines
	Ch. 3.2, 3.3
	

	
	Decidability, reductions
	Ch. 4
	hw #5 due

	* Week 9
	Reductions
	Ch. 5 (parts)
	

	
	P, NP, NP-completeness
	Ch. 7.1-7.3
	

	* Week 10
	NP-completeness (continued), Polynomial time reductions
	Ch. 7.4
	hw #6 due

	
	Overview of the complexity hierarchy
	selected sections
	 

	Finals
	Final Exam
	 
	 


