COURSE DESCRIPTION

Department and Course Number: CSC 445
Course Coordinator: Hasmik Gharibyan
Course Title: Theory of Computation I
Course Credits: 4  
Current Catalog Description:

Theory of formal languages and automata. Turing Machines. Chomsky hierarchy. Theory of decidability and computability.
4 lectures. Prerequisites: CSC141, CSC/CPE430.
Textbook:

“An Introduction to the Theory of Computer Science. Languages and Machines” by Thomas A. Sudkamp, 3-rd edition, Addison-Wesley, 2005, ISBN 0-321-32221-5.
References:

-  “Theory of Computation: An introduction” by James L. Hein, Jones & Bartlett, 1996.

-  “Automata and Formal Languages: An Introduction” by Dean Kelley, Prentice-Hall, 1995.

-  “Models of Computation and Formal Languages” by R. Gregory Taylor, Oxford University Press, 1998.
-  “Theory of Computation: An introduction” by James L. Hein, Jones & Bartlett, 1996.

-  “Introduction to Languages and the Theory of Computation” by John Martin, third edition, McGraw Hill, 2003.
Course Goals:

The student will obtain knowledge and fundamental understanding in:

1)  Theory of formal languages and automata, including: 

· Families of formal languages (regular, context-free, context-sensitive, recursively enumerable)

· Families of phrase-structure grammars (regular, context-free, context-sensitive, unrestricted)

· Families of abstract machines (finite state machines, pushdown automata, linear bounded automata, Turing Machines).

· Relationships amongst families of languages, grammars and abstract machines (Chomsky hierarchy)
2)  Turing Machine as a model of computation; the role of the Turing Machine in theories of decidability and computability.
Prerequisites by Topic:

The student should have basic knowledge in 
-  Discrete Mathematics (CSC 141), including such topics as: combinatorics, set theory, graph theory, recursive definitions, proof techniques, etc. 
-  Practical aspects and theory behind modern translators/compilers (CSC/CPE 430)
Major Topics Covered in the Course:

-  Languages, their definition and specification; different methods for language specification 

-  Regular languages, regular expressions, regular grammars, finite state automata, the Pumping Lemma for regular languages 

-  Context-free languages, context-free grammars, pushdown automata, the Pumping Lemma for context-free languages 

-  Context-sensitive languages, context-sensitive grammars, linear bounded automata

-  Recursively enumerable languages, unrestricted grammars, Turing Machine - language acceptors

-  Chomsky hierarchy: relationships amongst the families of languages, phrase-structure grammars and abstract machines

-  Decidability and the role of the Turing Machine in it, the Church-Turing Thesis for decision problems, the Universal Turing machine, undecidable problems

-  Computability and the role of the Turing Machine in it, the Church-Turing Thesis for computable functions 

Laboratory Projects:
None.
Estimate CSAB Category Content:

	Category
	Core
	Advanced

	Data Structures
	
	

	Algorithms
	
	5

	Software design
	
	

	Computer Organization and Architecture
	
	

	Concept of Programming Languages
	
	10


Oral and Written Communications:
Every student is required to submit at least _____ written reports (not including exams, tests, quizzes, or commented programs) of typically _____ pages and to make _____ oral presentations of typically _____ minutes duration.  Include only material that is graded for grammar, spelling, style, and so forth, as well as for technical content, completeness, and accuracy.

Students may be required to submit written homework (8-10 per quarter) that is graded for correctness of technical content and proper mathematical style/notation.
Social and Ethical Issues:
Please list the topics that address the social and ethical implications of computing covered in all course sections.  Estimate the class time spent on each topic.  In what ways are the students in this course graded on their understanding of these topics (e.g., test questions, essays, oral presentations, and so forth)?

Theoretical Content:
Please list the types of theoretical material covered, and estimate the time devoted to such coverage.

The course content is 100% theoretical.

Problem Analysis:
Please describe the analysis experiences common to all course sections.

Throughout the course students learn to specify a language, construct a particular type grammar that generates the required language, construct a particular abstract machine that recognizes the required language, construct a Turing Machine that  calculates the required function. All these tasks include analysis of problem requirements, as well as analysis of results after the solution is designed.

Solution Design:
Please describe the design experiences common to all course sections.

Throughout the course students learn to design solutions for different problems such as: specify a language, construct a particular type grammar that generates the required language, construct a particular abstract machine that recognizes the required language, construct a Turing Machine that calculates the required function.
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