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

Course Description: Automatatheory formal languagesTuring machinescomputabilitytheoryandre-
ducibility, computationatompleity, determinismnondeterminismtime hierarchy spacehierarchy NP-
completenesselectecadwancedtopics.

Prerequisite: CS1500requivalent. CS141andMath 112would bevery helpful. Thestudentsareexpected
to have a strongbackgroundn discretemathematicsncluding the basicsof symbolic logic, settheory

numbetrtheory graphtheory combinatoricsandgeneraprooftechniguesncludingmathematicainduction
andproofby contradictionandaknowledgeof datastructure@ndsomeprogrammindanguage Youshould
beableto follow the proofspresentedhn the classaswell ascreateyour own.

Instructor: TaoJiang,Suige 330,phone:787-2991 email: jiang@cs.ucr.ed u. Office Hours: Tu and
Th, 3:00-4:00pm.

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

pary.

Lecture Notes: Copiesof transparenciegsedin lectures(courtesyof Mitsu Ogihara)will be availableon
theclasshomepagavww.cs.ucr.edu /7 ji ang/2 15-h omepage.h tml

Reference Books (available at thelibrary):

ChristosPapadimitriou,Computational Complexity, 1994, Addison-W\esley.

JohnHopcroft and Jefrey Ullman, Introduction to Automata Theory, Languages, and Computation,
1979,Addison-Weslg. (or the secondedition)

TaoJiang,Ming Li, andBalaRavikumar, FormalmodelsandComputability in Handbook of Computer
Science, CRCPress;1996.

Evaluation:
Homeworks (andpossiblyquizzes)— 50%
Final examination— 50%

Reading assignment: You are expectedto review, in adwvance,the materialto be coveredin eachclass.
Therewill beclasshandoutdrom timeto time.

Academic dishonesty: Many studentdind it helpful to consulttheir peerswhile doing assignmentsThis

practiceis legitimateandto beexpected However, it is notacceptabl@racticeto poolthoughtsandproduce
commonanswers.To avoid this situation,it is suggestedhat studentsot write anything down duringsuch

talks, but keepmentalnotesfor laterdevelopmentof their own. Major occurrencesf academialishonesty

suchasthe submissiorof work thatis notthestudents own, will bedealtwith accordingo thedepartmental

policy onacademidishonestyhich canbefoundatwebpagéttp://www.cs. ucr.e du/c urri cul unfa cad_hone
Studentsvho allow theirfiles or assignmentt be copiedareasguilty of academialishonestyasthosewho

copy andwill betreatedaccordingly Eachstudenis responsibldor takingreasonabl@recaution$o ensure
thathis/herwork is not availablefor unauthorizedise.

Tentative Schedule:

Preliminaries (4 lectures)
Overview and fundamental concepts
Regular languages and finite automata
Context-free languages and pushdown automata
Pumping lemmas



Computability Theory (6 lectures)
Turing  machines
Variants  of turing machine, nondeterminist ic T™M
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
PSPACEand PSPACE-cpmpleten ess
L, NL, and NL-completeness



