
Course Syllabus: CS 215: Theory of Computation
Winter, 2004

Course Description: Automatatheory, formal languages,Turing machines,computabilitytheoryandre-
ducibility, computationalcomplexity, determinism,nondeterminism,time hierarchy, spacehierarchy, NP-
completeness,selectedadvancedtopics.

Prerequisite: CS150or equivalent.CS141andMath112wouldbeveryhelpful. Thestudentsareexpected
to have a strongbackgroundin discretemathematicsincluding the basicsof symbolic logic, set theory,
numbertheory, graphtheory, combinatorics,andgeneralproof techniquesincludingmathematicalinduction
andproofbycontradiction,andaknowledgeof datastructuresandsomeprogramminglanguage.Youshould
beableto follow theproofspresentedin theclassaswell ascreateyourown.

Instructor: TaoJiang,Surge330,phone:787-2991,email: jiang@cs.ucr.ed u. OfficeHours:Tu and
Th, 3:00-4:00pm.

Textbooks:
MichaelSipser, Introduction to the Theory of Computation, First Edition,1997,PWSPublishingCom-

pany.

Lecture Notes: Copiesof transparenciesusedin lectures(courtesyof Mitsu Ogihara)will beavailableon
theclasshomepagewww.cs.ucr.edu /˜ ji ang /2 15-h omepage.h tml

Reference Books (available at the library):
ChristosPapadimitriou,Computational Complexity, 1994, Addison-Wesley.
JohnHopcroft and Jeffrey Ullman, Introduction to Automata Theory, Languages, and Computation,

1979,Addison-Wesley. (or thesecondedition)
TaoJiang,Ming Li, andBalaRavikumar, FormalmodelsandComputability, in Handbook of Computer

Science, CRCPress,1996.

Evaluation:
Homeworks(andpossiblyquizzes)—

�����

Finalexamination—
�����

Reading assignment: You areexpectedto review, in advance,the materialto be coveredin eachclass.
Therewill beclasshandoutsfrom time to time.

Academic dishonesty: Many studentsfind it helpful to consulttheir peerswhile doingassignments.This
practiceis legitimateandto beexpected.However, it is notacceptablepracticeto pool thoughtsandproduce
commonanswers.To avoid thissituation,it is suggestedthatstudentsnotwrite anything down duringsuch
talks,but keepmentalnotesfor laterdevelopmentof their own. Major occurrencesof academicdishonesty,
suchasthesubmissionof work thatis not thestudent’sown,will bedealtwith accordingto thedepartmental
policy onacademicdishonestywhichcanbefoundatwebpagehttp://www.cs. uc r.e du/c ur ri cul um/a ca d honest.html .
Studentswhoallow theirfilesor assignmentsto becopiedareasguilty of academicdishonestyasthosewho
copy andwill betreatedaccordingly. Eachstudentis responsiblefor takingreasonableprecautionsto ensure
thathis/herwork is notavailablefor unauthorizeduse.

Tentative Schedule:
Preliminaries (4 lectures)

Overview and fundamental concepts
Regular languages and finite automata
Context-free languages and pushdown automata
Pumping lemmas
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Computability Theory (6 lectures)
Turing machines
Variants of turing machine, nondeterminist ic TM
Decidability
Reducibility
PCP and mapping reducibility
Recursion Theorem

Time Complexity (5 lectures)
Time complexity classes and hierarachy
The classes P and NP
Intractability and NP-completenes s
Examples of NP-completeness proofs

Space Complexity (3 lectures)
Space complexity classes and hierarachy
Savitch’s Theorem
PSPACE and PSPACE-cpmpleten es s
L, NL, and NL-completeness
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