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Rowan University
Department of Computer Science

Course Proposal

Advanced Theory of Computing € /¢ SA R

Details

a. Course Title: Advanced Theory of Computing

b. Sponsor: Nancy Tinkham, Department of Computer Science

C. Credit Hours: 3

d. Course Level: Graduate

e. Curricular Effect: This course will be an elective for students in the Master of Arts in
Higher Education program who are specializing in Computer
Science. It will also be available as a service course to graduate
students in other programs who are taking courses in computer
science and related fields.

f. Prerequisites: Foundations of Computer Science (0707.210) and Calculus II
(1701.131); or permission of instructor

g. Suggested Time, Offered once every two years

Implementation

h. Resources: The course can be taught with existing faculty, equipment, and
library resources.

Rationale

Theory of computing is a central area of computer science, providing the mathematical foundation
for proving properties of programs, analyzing the efficiency of programs, and determining the
limits of what can be computed. Currently, there is no course in the theory of computing
available to graduate students. This course will help to fill that gap.

The computer science department already has an undergraduate (senior-level) theory of
computing course. This is the graduate counterpart. In practice, the graduate course will
frequently be offered concurrently with the undergraduate course; graduate students will be
expected to do more work in the course than the undergraduates (for example, graduate students

may have to solve -, problems or be required to research an area and present the results to the
class). substantially deeper

Like its undergraduate counterpart, this course presupposes that the student is already familiar
with the basic computational models used in theory of computing: finite automata, regular
expressions, formal grammars, and Turing machines. This course will study these topics in more
depth and may explore additional computational models such as recursive function theory or Post
systems.



Essence of the course
a. Objectives in relation to student outcome

e Students will understand the important proofs underlying regular, context-free, and
recursively enumerable languages.

e Students will understand and be able to use one or more models of computability, such
as Turing Machines or recursive function theory.

b. Topic outline
I. Regular Languages: Finite automata, regular grammars, regular expressions
II. Context-Free Languages: Context-free grammars, pushdown automata
[I. Computability theory:

A. One or more models of computability, such as: Turing Machines, recursive
function theory, phrase-structure grammars, Post systems, or Markov algorithms.

B. Limits of computability
1. Halting problem
2. NP-Completeness

c. Evaluation and grading procedures for students

Students will be evaluated based on a combination of written homework assignments and
exams.

d. Course evaluation
The department curriculum committee will evaluate this course.
Consultation: Consultation was internal to the department.
Additional information
Possible texts include:
Models of Computation and Formal Languages (Taylor, Oxford University Press, 1998)
The Theory of Computation (Moret, Addison-Wesley, 1998)
Introduction to Computer Theory (Cohen, Wiley, 1997)

Computers and Intractability: A Guide to the Theory of NP-Completeness (Garey and
Johnson, Freeman, 1979)



Catalogue description

Advanced Theory of Computing 3s.h.

(Prerequisites: Foundations of Computer Science (0707.210) and Calculus II (1701.131);
or permission of instructor)

This course builds on the introduction to the theory of computing provided in the course
Foundations of Computer Science. It discusses finite automata, formal languages, Turing
Machines, and computability theory at an advanced level.

Suggested hegis #: 0707.522



