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COURSE DESCRIPTION

I. Catalog Description

CS 4500   Computability (3)

Abstract models of computation, including Turing machines. Church-Turing thesis. Decidability. Intractable problems. Theoretical and practical capabilities and limitations of computing machines. 

Pre-requisite(s): CS 3110 with a grade of C or better, or consent of instructor.


II. Expected Outcomes

On successful completion of this course, students will be able to:
· Know models of computation and the limits that are imposed by the nature of computation
· Have competence at using Turing machines as language acceptors and transducers
· Appreciate variations of Turing machines
· Explain computability, decidability, and countability
· Gain experience with formal proof skills

Outcomes of this course will build student capacity in each of the following areas as defined by programmatic objectives for the computer science major.
· P-SLO 1:   An ability to apply knowledge of computing and mathematics appropriate to the discipline.
· P-SLO 10: An ability to apply mathematical foundations, algorithmic principles, and computer science theory in the modeling and design of computer-based systems in a way that demonstrates comprehension of the tradeoffs involved in design choices.


III. Instructional Materials

Required text: 
Michael Sipser, Introduction to the Theory of Computation, 3rd Edition, Cengage Learning, 2012. ISBN-13: 978-1133187790

Reference: 
Wayne Goddard, Introducing the Theory of Computation, Jones & Bartlett Learning, 2008. ISBN-13: 978-0763741259

M. Garey and D. Johnson, Computers and Intractability: A Guide to the Theory of NP-Completeness, W.H. Freeman, 1979.  ISBN-13: 978-0716710455
 

IV. Minimum Student Material

Textbook and class handouts


V. Minimum College Facilities

A classroom with a projection system and a computer lab


VI. Course Outline

· Introduction to computation models
· Finite machines with non-determinism, alternation, 2-way, and multi-head
· Turing machines as language recognizers and transducers
· Variations of Turing machines
· Decidable problems and recursive languages
· Diagonalization and the Halting problem
· Proof of un-decidability by reduction
· The Church-Turing Thesis
· Time and space complexity of Turing machines
· Tractable vs. intractable problems
· Proof of NP-completeness

	
VII. Instructional Methods

· Lecture
· Problem-solving/Discussion
· In-class exercises
· Small group activities


VIII. Evaluation of Outcomes

A. Student Assessment 
     Homework assignments, Quizzes, Midterm exam, Final exam.

B. Meaningful Writing Assignment
[bookmark: _GoBack]     Students shall produce written solutions or proofs to problems that are assigned as 
     homework and explain their reasoning.

C. A Matrix of Course Student Learning Outcomes vs Methods of Assessment
     If the course is being evaluated for accreditation purposes, approved department 
     accreditation assessment tools will additionally be utilized. 

	Course Learning Outcomes
	Methods of Assessment

	
	Homework
	Exams

	Know models of computation and the limits that are imposed by the nature of computation
	x
	x

	Have competence at using Turing machines as language acceptors and transducers
	x
	x

	Appreciate variations of Turing machines
	x
	x

	Explain computability, decidability, and countability
	x
	x

	Gain experience with formal proof skills
	x
	x



