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Course Objectives

The students should develop an awareness of the capabilities and limitations of algorithmic
computation. A student completing this course should have knowledge of

Computation via Turing machines

The implications of the Church-Turing thesis

The undecidability of the halting problem

Using problem reduction to establish undecidability

The computability of recursive and partial recursive functions
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Prerequusites by Topic
1. Naive set theory

2. Use of grammars for the generation of languages
3. Use of finite state machines for pattern recognition

Course Topics

The topics covered include

1. Countable and uncountable sets, diagonalization. T

2. Turing machines as language acceptors and language enumerators.

3. Deterministic and nondeterministic machines. Multi-track and multi-tape machines.
4. Decision problems.



Church-Tunng thesis.

Undecidability. The halting problem. Problem reduction.
The Post correspondence problem. Rice's theorem.
Recursive and mu-recursive functions.
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Course Contribution to Professional Component

CS5 410 contributes 3 hours to criterion 4 (a) College Level Mathematics and 1 hour to Criterion
4(b) Engineering Design.

Course Contribution to Program Educational Objectives

CS 466 contributes to objectives 1 and 2 by providing them with fundamental knowledge of the
theoretical background of their discipline.

Course Contribution to Program Outcomes and Assessment
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Estimate CSAB Category Content

Core |Advanced Core |Advanced
Data Structures Concepts of PL
Algorithms 1.0 Comp Orgamzation + Architecture
Software Design Other 3.0

Oral and Written Communications

Other than examinations and participation in class, there are no explicit oral or written
requirements.

Social and Ethical Issues

MNone.

Theoretical Content

The majonty of this class 15 devoted to topics 1n the theory of computer science. The particular
topics are listed above.

Problem Analysis and Solution Design

The students are required to design solutions to decision and pattern recognition problems, both
at a high level and using Turing machine. Students must also be able to determine that certain
problems have no algorithmic solution.

Outcome Assessment

The students are assessed by a series of tests and/or quizzes administered throughout the quarter.
There is also an entrance and exit survey.



