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1.

Course Proposal

Theory of Computing and Complexity of Algorithms

Details

a. Course Title: Theory of Computing and Complexity of Algorithms.
b. Sponsors: Khaled Amer, Seth Bergmann, Department of Mathematics
and Computer Science.

c. Course Level: Undergraduate (Junior or Senior).

d. Curricular Effect: Computer Science Major Restricted elective.

e. Prerequisites: Computer Data Structures and Algorithms (0704.322)
and Calculus II (1701.131).

f. We propose to schedule one section every academic year starting
with the Spring term of 1985,

g. There are currently 3 full-time people in the department who are
well-prepared to teach this course, Computer resources required
are minimal. Supplementary texts are available in the library.

Rationale

The theory of computing is the theoretical basis on which all com-
puter applications are built. A good understanding of this theory
is very important to any computer scientist. The ability to analyze
the complexity of algorithms is an essential skill in designing effi-
cient algorithms. With this course the Glassboro graduates will be
better able to compete with others both in graduate school and in
the work place. The college also stands to gain since this course
will make the computer science program more competitive with those
of other institutions.

Essence
a. The objectives of the course are:

I. The students will be able to solve automata theoretipg problems
and will be able to apply these to many areas of Computer
Science (such as lexical analysis and text editing.) Turing
machines will also be studied. These machines provide a very
useful tool for deciding whether or not a problem is solvable
by the computer.

I1. The students will be able to solve problems in formal language
theory with important applications to syntax of programming
languages.,

IIT. The students will be able to design efficient algorithms for
solving real problems that arise frequently in computer appli-
cations. They will also learn the basic principles and tech-
niques for analyzing these algorithms.

IV. The students will gain an understanding of NP - Complete prob-
lems and approximation algorithms for them. The frequent oc-
currence of this type of problem makes it important for the
students to learn how to give satisfactory solutions to them
without consuming an unacceptable amount of resources.
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b.

II.

III.

IV.

Topical outline

Models of Computers

A,
B.
C.
D.
E.

Finite automsta
Pushdown automate
Linear bounded automata
Turing machines
Applications

Formal Langusages

A.
B,
C.
D.
E.

Reguler lengusges

Context - free languages
Context - Sensitive langusges
Phrese Structure langusages
Applications

Anelysis of Algorithms

A.
B.
C.
D.

The algorithm langusge
Correctness
Complexity

Exemples: Searching an ordered list, Finding the largest
and second largest enteries in-a:ligt, Sorting and Order

Statistics.

NP - Complete Problems

A,
B.
C.

The cleasg P
The class KP

Examples and approximation algorithms of NP - Complete

problems,

\

Consultations - Mike Guerard, Industrial Ed4.
: Larry Deleaney, Physical Sciences

Additional Information

&. A text book can be chosen from the following list:

I.

II.

IIT.

Iv.

b,

Baase, 8. "(1983).

Mass.: Addison-Wesley,
Borodin, A., and Munro, I. {1975). Computational Complexity

of Algebraic and Fumeric Problems.

Elgevier.

Hopcroft, J. E., and Ullman, J. D. (1979). Introduction to
Automate Theory, Languages, and Computation. Reading, Mass.:
Addison-Wesley,

Knmuth, D. E. (1968).

Computer:Algorithms, Reading,

New York: American

The Art of Computer Programming, Volume I:

Fundamental Algorithms., Reading, Masz.: Addison-Wesley.

Similer undergradusate courses are offered at Rutgers, Temple,
University of Pennsylvania and University of Delaware.



6. Catalog Description
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Theory of Computing and Complexity of Algorithms.
(Prerequisites: 0704.322 and 1701.131)

This course includes Models of Computers such as finite automata
and Turing machines, basics of formal languages with applications to
Syntax of programming languages, design of efficient Sorting, order
statistics and other algorithms and analysis of their complexity,

NP - Complete problems and approximation algorithms for them are
discussed.

* -Recommended HEGIS-number



