CSE431
SpringQuarter2001
ProjectDescription

RichardLadner
May 2, 2001

Introduction
Therearetwo avenuedor theproject:

1. Theoreticalresearchnvestigation:In this projectaninterestingtopic is chosena relevantimportant
paper(or papers)is found, andthe paperis read. A summaryof the resultsandtheir importanceis
written upin areport.

2. Historical investigation: In this projecta book on the history of the computeris chosenand read.
A reportcomparingthe book’s versionof computerhistory and Martin Davis’ versionof history is
written.

Studentsaarewelcometo form smallgroupsof up to 3 studentgergroupto work on a project. Students
may alsowork individually.

The Proposal

Eachstudentor groupof studentshouldsendme (ladner@cs.\&shington.edug-mail on or beforeFriday;
May 11,5:00pmwith their proposal.l recommendheproposabesentasearlyaspossiblesothatl canhelp
judgeits feasibility andgive advice.All proposalswill needapproval andl will replyto eachproposalwithin
24 hoursof receving it.

The proposaimustcontainthefollowing:

1. Namesof the studentsnvolvedin the project.
2. Title of the project.

3. Referencegpapersor books)to be usedin the project. You shouldhave thesereferencesn handso
thatl know you won't getstuckfinding them.

The Report

Studentsworking individually turnin a4 to 5 pagepaper Studentsvorking in groupsturnin a8 to 10 page
paper Thepaperis dueon or beforeFriday, Junel, 5:00 pm. The papercanbegivento thesecretaryn Siey
114in anernvelopewith my nameonit. The papershouldcontainthefollowing components:

1. Title of thereport.



2. Authorsof thereport.

3. Introductionwhich includesthe purposeof thereport.

4. Sectiongwith titles) giving the resultsof theinvestigation.
5. Conclusiongiving the authorsfinal comments.

6. Referenceghatwereusedin project.

Thereportmustbetypedin 11 or 12 pointtype. It shouldbe checledfor spellingandgrammar It should
be well organizedandaddresshe appropriatdssuesdescribedn the Introductionandotherissueghatyou
deemimportant. You shouldassumehat your audienceis studentavho have completedCSE 431 so they
have somesophisticatiorin computerscienceheory

For help in writing studentsare encouragedo go to the EngineeringWriting Centerwhich is located
on the secondfloor of the EngineeringAnnex building westof Loew Hall or canbe found on the web at
http://www.engrwashington.edudwc/.
Suggestions for theoretical research topics

You may choosefrom ary of thesetopics are chooseone of your own. Look through Sipsers book for
alternatve topicsthatinterestyou.

1. Contet-freelanguagemembershiganbesolvedin O(n?) time andfaster (pagel46, Sipser)

2. Theoryof the naturalnumberswith additiononly is decidable Whatis its time andspacecomplexity?
(page207,Sipser)

3. Theoryof therealswith additionandmultiplicationis decidable Whatis its time andspacecomplex-
ity?

Testingfor LR(k)-nessof context-freegrammarss undecidable.

For k fixed,testingfor LR(k)-nessrequiresexponentiakime.
Testingfor primality is in randompolynomialtime. (page336, Sipser)
Testingfor primality is in NP,

QuantifiedBooleanformulavalidity is PSRACE complete.(page283, Sipser)
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Thecircuit valueproblemis P-complete(page371, Sipser)
10. First-ordervalidity is Turing recognizabléout not decidable.
11. ProblemsBPPhave nonuniformpolynomialsizecircuits. (pages336and321mSipser)

12. Nondeterministispacecomplexity classesreclosedundercomplement(page300, Sipser)



Suggestionsfor historical research

You may selectfrom ary of thefollowing booksor chooseonenotonthelist.

1.
2.

Alan Turing: TheEnigma Andrew Hodges.Walker andCompaiy. 2000.

Godel: A Life of Logic, the Mind, and Mathematics JohnL. Casti,WernerDepauli. Perseu8ooks.
2000.

. TheComputerfrom Pascalto vonNeumannHermanH. Goldstine.PrincetonUniversity Press1972.

. TheUniversal History of Computingfromthe Abacusto the QuantumComputer Geogeslfrah. John

Wiley andSons.2001with earlierversions.

. Eniac. ScottMcCartng. WalkerandCompary. 1999.
. Before the ComputerJamedN. Cortada.PrincetonUniversity Press1993.

. Computer:A History of the InformationMachine. Martin Campbell-kelly andWilliam Aspray Basic

Books.1996.

. Enginesof theMind. JoelShurkin.W.W. NortonandCompaty. 1996.
. AFew GoodMenfromUnivac David E. Lundstrom.ReplicaBooks.1997.



