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TheSchoolof Computingoffersa Bachelorof Sciencedegreein ComputerScience.Theundergraduateprogrambegins
with asetof threecoursesthatgivestudentsasolidbackgroundin programminganddiscretemathematicswhile exposing
themto thebreadthof issuesthatarisein computerscience.Studentsthentake � ve corecoursesin softwareengineering,
computerorganization,algorithmsanddatastructures,softwaresystems,andtheory. They build on this backgroundby
choosingsevenelectivesfrom thebreadthof theSchool'scourseofferings(which includesadvancedcoursesin theoretical
computerscience,scienti�c computing,arti�cial intelligence,databases,operatingsystems,computernetworks,program-
ming languages,graphics,computerarchitecture,anddigital design). Eachstudent's undergraduateprogramis capped
with a seniorproject. Along with an in-depthstudyof computing,the curriculumencompassesa generaleducationin
mathematics,science,andthehumanities.

TheSchoolalsooffersanhonorsversionof theBachelorof Sciencedegreefor studentswho arecontemplatinga career
in research,a combinationBS/MS degreefor studentswho wish to completeboth the BachelorandMasterof Science
degreesin a total of � ve years,anda minor in ComputerSciencefor studentswho wantto usecomputersin another�eld.
In addition,selectedservicecoursesareofferedto provide anintroductionto theuseof computersastoolsfor studentsof
many backgroundsandinterests.

A Bachelorof Sciencein ComputerEngineeringis jointly offeredby the Schoolof Computingandthe Departmentof
ElectricalandComputerEngineering.Informationaboutthatprogramis availablein aseparatehandbookor from theweb
pagereferencedbelow.

The University of Utah is committedto policies of equalopportunity, af�rmati ve action, and nondiscrimination. The
Universityseeksto provide equalaccessto its programs,services,andactivities for peoplewith disabilities.Reasonable
prior noticeis neededto arrangeaccommodations.

(Thelatestversionof thishandbookis availableonlineathttp://www.cs.utah.edu/dept/handbooks .)
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1 The Computer Science
Major and Minor

The Schoolof Computingoffers a Bachelorof Sciencein ComputerScience.This is a software-orienteddegreewhose
requirementsinclude17computersciencecourses.A studentmustbeadmittedasacomputersciencemajorby theSchool
in orderto takeupper-divisioncoursesandpursuethecomputersciencedegree.TheSchoolalsooffersanhonorsversionof
theBachelorof Science,a5-yearcombinationBachelors/Mastersdegree,aswell asaminor in computerscienceconsisting
of six computersciencecourses.

1.1 Becominga Computer ScienceMajor

Any studentcanbecomea computersciencepre-majorby informing theUniversityRegistraror theSchoolof Computing
AcademicCounselor. It is advisableto do this early to ensurereceiving informationaboutthemajorandstayingadvised
of any changesthatmaybemadein degreerequirements.Declarationof amajorwill alsoenableparticipationin activities
associatedwith thedegreeprogramsuchastheUndergraduateStudentAdvisoryCommittee.

In order to becomea full major, a studentmust completethe coursesrequiredof pre-majorsand apply for full major
status.An applicationshouldbe�lled out at theSchoolof Computingof�ce duringthesemesterwhenheor sheexpects
to completetheserequirements.A studentmaynot preregisterfor any upperdivision classesin computersciencewithout
�rst beingadmittedasa full majoror a minor. Applicationsfor admissionarereviewedat theendof SpringandSummer
semesters.

To beadmittedto full majorstatus,astudentmusthave:

1. An averagegradeof at least2.8anda minimumgradeof C¡ in thefollowing classesor their equivalents.Noneof
theseclassesmaybetakenona credit/no-credit basis.

² ComputerScience2010and2020.

² Mathematics1210and1220.

2. A gradeof CR in CPSC1010(acredit/no-creditclass).

3. A cumulative Universityof Utahgradepointaverageof 2.3or higher.

1



2 1. TheComputerScienceMajor andMinor

If credit is grantedfor any of theabove classesbasedon advancedplacementtestscoresor coursestakenat otherschools,
gradesareassignedfor usein thecalculation.Checkwith theUndergraduateAcademicCounselorfor details.

1.2 UndergraduateAdvising

The Schoolof Computinghasan UndergraduateAcademicCounselorwho is available to answerquestionsregarding
registrationfor computerscienceclasses,transferof credits,degreerequirements,recentSchoolactions,etc. (Sandy
Hiskey, 3190MEB, shiskey@cs.utah.edu .) TheSchoolalsohasa facultyadvisor, whocananswerquestionsabout
any of the above, as well as more technicalissues,suchas careerdecisions. Studentsare welcometo meetwith the
AcademicCounseloror with the facultyadvisorwhenever necessaryto discussscheduleplans,graduationrequirements,
or currentproblems.Theresponsibilityfor arranginganappointmentis left to thestudent.Call theSchoolof Computing
receptionist(MEB 3190,581-8224)to setupa time to meetwith eithertheAcademicCounseloror facultyadvisor.

1.3 Requirementsfor the Bachelorof ScienceDegree

Thecomputersciencedegreecanbecompletedin four full-time yearsof studyif thestudentis capableof completingthe
above computerscienceandcalculuscoursesduringthefreshmanyear. If a studentmustinsteadtake preparatoryclasses
asa freshman,morethanfour yearsmay be requiredto earna degree. In any event, it is importantto take the required
pre-majorclassesearlyto allow advancementto full majorstatusassoonaspossible.

1. GeneralEducation: TheGeneralEducationrequirementsaredescribedin theUniversityof UtahGeneralCatalog.
Therequirementsfor computersciencemajorsaremorespeci�c.

(a) TheUniversitywriting requirementis requiredfor computersciencepre-majors.

(b) Thequantitative reasoningrequirementis satis�ed by Math 1210/1220or 1210/1250,which arerequiredfor
computersciencepre-majors.

(c) Studentsmusttake two intellectualexplorationscoursesin eachof �ne arts,humanities,andsocialsciences.
(Thetwo-courserequirementin physicalandlife sciencesis automaticallysatis�edby classesrequiredfor the
major.) Thesesixcoursesmustincludetwoupperdivisioncourses.
A GeneralEducationApproval form canbeobtainedfrom theAcademicCounselor. Studentsmustcomplete
this form andreceive approval for their programs.

(d) TheAmericanInstitutionsrequirementcanbesatis�edby takingoneof Economics1740,History1700,Honors
2212,or PoliticalScience1100.

IncomingengineeringstudentsshouldconsidertheEngineeringLEAP (E-LEAP) programorganizedby theOf�ce
of UndergraduateStudies.It is a year-long cohortprogramsetup to allow studentsto take severalclassestogether
during their �rst yearon campus.Two of theseclassesareseminarcoursesthatsatisfyUniversityGeneralEduca-
tion andDiversity requirements.Theprogramalsoincludessectionsof Writing, Calculus,andPhysics. For more
informationonE-LEAP, contacttheCollegeof EngineeringAdvisorat585-7769.

ComputerSciencestudentsshouldalsoconsiderCPSC1050,Computersin Society, asoneof theirSocial/Behavioral
ScienceGeneralEducationclasses.Thecoursefocuseson thesocialissuesthatsurroundtheincreasinglypervasive
rolesthatcomputersplay in society.

2. University Graduation Requirements:TheUniversitygraduationrequirementsfor theBachelorof Sciencedegree
aredescribedin theUniversityof UtahGeneralCatalog.

(a) To satisfythecommunication/writingrequirement,computersciencemajorsmusttake Writing 3200or 3400,
or Honors3200.

(b) The quantitatively intensive courserequirementis satis�ed by CPSC3510and3810,which arerequiredfor
computersciencemajors.
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(c) Thediversity requirementcanbesatis�ed by takinga coursefrom theapproved list aspartof the intellectual
explorationsrequirement.

(d) Studentsmustcompletea minimumof 122semesterhoursof coursework. At least40 of the122hoursmust
beupperdivisionclasses.(Upperdivisionclassesarenumbered3000or above. Creditsfrom two-yearcolleges
will not counttowardUniversityupperdivision hours.)At least30 of thetotal credithoursand20 of the last
30hoursmustbetakenat theUniversity.

3. Writing: Two classesin writing arerequired:

(a) EitherWriting 2010or ESL1060(for studentswhospeakEnglishasasecondlanguage).

(b) EitherWriting 3200or 3400,or Honors3200.Writing 3400is recommendedfor moststudents;Writing 3200
is anoptionfor transferstudents.Honors3200maybetakenby studentsparticipatingin theUniversityHonors
Program.

4. Math, Science,and Engineering: Sevenclassesin math,science,and/orengineeringarerequired.

(a) Mathematics1210/1220or 1210/1250(CalculusI andII)

(b) Physics2210(PhysicsI)

(c) Fouradditionalcourses,each of which mustbeat leastthreesemesterhours, chosenfrom amongPhysics2220
(PhysicsII), Biology 1210(GeneralBiology), Chemistry1210(GeneralChemistry),or any class(otherthan
a computerscienceclass)from the Collegesof Engineering,Mines, or Sciencethat requiresa full yearof
calculusasa prerequisiteor corequisite.Studentsshouldtake theprerequisitesof computerscienceelectives
into considerationwhenplanninghow to satisfythis requirement.

5. Computer Science:A minimumof 17 computerscienceclassesmustbetaken. Figure1.1givesanexamplefour-
yeardegreeprogramleadingto a Bachelor's Degreein computerscience.Figure1.2 summarizestheprerequisites
for computersciencecourses.

(a) Required.Thefollowing classesmustbetaken:
CPSC1010 Introductionto Unix
CPSC2010 Introductionto ComputerScienceI
CPSC2020 Introductionto ComputerScienceII
CPSC2100 DiscreteStructures
CPSC3400 ComputerSystems
CPSC3500 SoftwarePracticeI
CPSC3505 SoftwarePracticeII
CPSC3510 AlgorithmsandDataStructures
CPSC3810 ComputerOrganization

(b) Theoryrestrictedelective. Studentsmusttakeoneof thefollowing.
CPSC3100 Modelsof Computation
CPSC3200 Scienti�c Computing

(c) Electives. SevenadditionalComputerScienceclassesnumbered3000or higher, totalingat least21 semester
hours,mustbe taken. CPSC5010/20andseminarsmay not be counted.Only oneof CPSC5600/5605and
only oneindependentstudyclass(with specialpermission)maybecounted.

(d) CapstoneRequirement.Oneof thefollowing mustbecompleted.
CPSC4500 SoftwareEngineeringLab
CPSC4970y Bachelor's Thesis

y Studentschoosingthe thesisoption mustget specialpermissionfrom the faculty. Suchapproval is usually
obtainedby �nding a faculty advisorin the Springof the Junioryear. This option is intendedfor students
who areconsideringgraduateschool. TheBachelor's Thesiscanalsobeusedtoward a portion of the thesis
requirementfor a BS/MSprogramin ComputerScience. For moreinformationaboutthejoint BS/MSprogram,
pleaseseethedirectorof theBS/MSprogramin theSchoolof Computing.

(e) Exit Interview. EachComputerSciencemajormustcompleteanexit questionnaire,or exit interview, before
they will besignedoff for graduation.Thisshouldbedoneduringthe�nal semesterof undergraduatestudies.



4 1. TheComputerScienceMajor andMinor

Fall Spring

Freshman CPSC1010y (0.5) CPSC2020y (4)
CPSC2010y (4) Physics2210 (4)
Math1210y (4) Math1220y (4)
Writing 2010 (3) GenEd (3)
GenEd (3)

(14.5) (15)

Sophomore CPSC3500 (4) CPSC3505 (3)
CPSC3810 (4) CPSC3510 (4)
CPSC2100 (3) Math/scielective (3)
Writing 3400 (3) GenEd (3)

Freeelective (3)
(14) (16)

Junior CPSC3400 (4) CSelective (3)
CStheoryelective (3) CSelective (3)
Math/scielective (3) CSelective (3)
GenEd (3) Math/scielective (3)
Freeelective (3) GenEd (3)

(16) (15)

Senior CSelective (3) CPSC4500 (3)
CSelective (3) CSelective (3)
CSelective (3) Math/scielective (3)
GenEd (3) GenEd (3)
Freeelective (3) Freeelective (4)

(15) (16)

This tablegivesaneight-semesterexampleprogramleadingto a B.S. in ComputerScience.It is meantonly asa guide,
sincethe schedulingof electivesandGeneralEducationclassesdependsuponwhich onesareselected.This schedule
assumesadequatehigh schoolpreparationin mathematics;it is not advisableto take Physics2210without someprevious
training in calculus.Note thatMath 1210andComputerScience2010mustbetakenduring thefall semesterin orderto
completethe requiredpre-majorclassesduring the �rst year, unlessthe studenthasadvancedplacementcredit. (yClass
requiredof pre-majors.)

Figure1.1: ExampleComputerScienceDegreeProgram

(f) Duplicationof credit.No singleclassmaybecountedtowardmorethanoneof therequirementslistedabove.

6. Continuing Performance: All computerscience, mathematics,science, engineering, andwriting coursestakento
satisfytherequirementslistedabovemustbepassedwith a gradeof C¡ or better(exceptfor CPSC1010,in which
agradeof CR is required).A studentmayrepeatsuchcoursesonly onetime.

To remainin goodstandingandgraduate,astudentmustmaintainacumulativegradepointaverageat theUniversity
of 2.3 or higher, andalsomaintaina gradepoint average(GPA) of 2.3 in computerscienceclassestaken at the
University. StudentswhoseGPA in eitherof thesecategoriesfalls below 2.3arenoti�ed that they areon probation
andwill begivenconditionsfor a returnto goodstanding.Normally, theseconditionsmustbesatis�ed during the
next two semesters,excludingsummers.Studentsfailing to meettheirprobationaryconditionsaredroppedfrom the
rolls of themajor.

All studentsadmittedas full majorsareplacedon probationarystatus. If a student's GPA in eitherof the above
categoriesis below 2.3 after the �rst yearduringwhich they take upperlevel computerscienceclasses,thestudent
is droppedfrom therolls of themajor.

Studentsareexpectedto completeall requirementsfor their degreewithin four yearsof acceptanceto full major
status.Studentsnot makingsatisfactoryprogresstoward their degreesmaybedroppedfrom therolls anddeclared
inactive. Thedeterminationthatastudentis notmakingsatisfactoryprogressis madein oneof two ways.Either(1)
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RequiredPremajorClasses

Writing
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CPSC1010 - CPSC2010
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q

?

MATH 1210¾

?

q

?

WRTG 3400 CPSC2100
F

q

?

?

CPSC2020
SU

?
qq

?
q
??

MATH 1220 PHYS2210
FS

CPSC3200y
S

CPSC3810
F

?

CPSC3500
F

?

q

?

CPSC3100y
F

CPSC3505
S

q

?

CPSC3510
S

CPSC3400
F

StudentsmustalsosatisfytheGeneralEducation/Universityrequirements,
take four coursesthatsatisfythemath/scienceelective,completeseven

ComputerScienceelectives,andsatisfytheCapstoneRequirement.

This graphillustratesthe order in which classesmust be taken to satisfy prerequisiteand corequisiterequirementsin
ComputerScience.Prerequisitesareconnectedbottom-to-top;corequisitesareconnectedside-to-side.Oneof the two
coursescontainedin dashedboxesmustbetaken.Wherenototherwiseindicated,coursesareofferedduringbothsemesters
aswell asthesummer. (yCPSC3200hasMath 2250asa prerequisite;CPSC4500canbetakenonly by studentswho are
on trackto graduatebeforethenext offeringof CPSC4500.)

Figure1.2: ComputerSciencePrerequisites

thestudenthasnot completeda computersciencecoursefor a periodof oneyear, or (2) thereis no reasonableway
in which thestudentcancompleteall degreerequirementsby theendof therequiredperiodof time.

In order to be reinstatedfrom inactive statusor from beingdroppeddue to low GPA, studentsmustpetition the
ComputerScienceUndergraduateCommittee.Reinstatedstudentsproceedunderthelatestgraduationrequirements.

If personalcircumstancesprevent completionof all degreerequirementswithin four yearsof acceptanceasa full
major, astudentmayrequestanextensionof aspeci�c durationandsubmita revisedscheduleof completion.

1.4 Computer ScienceHonors Degree

The Schooloffers an HonorsBachelor's Degreein ComputerScience.This programis intendedprimarily for students
thinking of a careerin research,but any studentcan apply. Studentswho wish to be admittedinto the honorstrack
shouldapplyaftertakingCPSC2020.This applicationshouldconsistof a shortstatementof careergoals,alongwith any
supplementarymaterialthestudentdeemsrelevent.Thissupplementarymaterialis strictly optional.
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Studentsadmittedto theDepartmentalHonorstrackwill haveprobationarystatusuntil afterthecompletionof CPSC4005.

Therequirementsfor thehonorsdegreearethesameasfor theconventionalComputerSciencedegreewith thefollowing
exceptions:

1. CPSC4005is required.

2. EitherHonors2211or Honors3200is required(andcanbecountedin placeof oneof therequiredwriting courses).

3. At leastoneComputerSciencecourseat the6000-level or above mustbetaken.

4. In addition,at leastfour coursesmust be taken that eitherhave an honorsdesignationor areComputerScience
classesnumbered6000or above. At leastthreeof thesecoursesshouldbeofferedthroughtheUniversity Honors
Curriculum(i.e.,have coursenumberHonors-XXXX).

5. A Bachelor's honorsthesisis required.

The upperlevel CPSCclassestaken to satisfy the above requirementswould be countedtoward the ComputerScience
elective requirement.

At graduation,theUniversityrequiresthathonorsstudentshaveaGPA of at least3.5 in themajorandat least3.4overall.

1.5 Computer ScienceBS/MSDegree

TheSchoolof Computingoffersa combinationBachelorof Science/Masterof Sciencedegreein ComputerScience.This
programallows studentsto earna BS andMS in approximately� ve academicyears. The BS/MS cancombinea BS in
eitherComputerScienceor ComputerEngineeringwith anMS in eitherComputerScienceor Computing.

Degreerequirementsarethesameasthosefor earningaBSandMS separately, but therearetwo basicadvantages:

² Admissionsdecisionsaremadebeforesenioryear, sostudentscanplanwith certainty.

² Thesynchronizationbarrierbetweenthedegreesis broken. Hence,studentsmaytake graduateclassesduringtheir
senioryear, andundergradclassesduringtheir �fth year.

Studentswishing to pursuethe thesisoption for their MS degreemustalsochoosethe thesisoption for their BS. The
Bachelor's Thesiswill normallyconstituteaportionof theMaster'sThesis.

Applicationsfor theBS/MSprogramaredueonJanuary15thof theJunioryear. Programdetailsandapplicationmaterials
areavailablein theBS/MSHandbookandon theSchoolof Computingwebpage.

1.6 Computer Scienceasa Minor

TheSchoolof Computingoffersa minor for studentswho desireto gain suf�cient backgroundto useandprogramcom-
putersin another�eld.

In orderto beadmittedasa computerscienceminor, a studentmusthave a declaredmajor in anotherdepartmentandbe
makingprogressin that major. The admissionprocessis similar to that for majorsandis carriedout at the sametimes.
Studentsareadmittedto theminor if their averagegradein Math1210,CPSC2010,andCPSC2020is 2.8or higher.

Theminorconsistsof aminimumof 18.5semesterhoursof computerscienceclasses.

² Required.Thefollowing classesmustbetaken.
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CPSC1010 Introductionto Unix
CPSC2010/2020 Introductionto ComputerScience
CPSC2100 DiscreteStructures
CPSC3500 SoftwarePractice

² Elective. Studentsmusttakeat leastoneadditionalCPSCclassat the3000level.

Computerscienceminorsareguaranteedadmissioninto only theupperdivisionclassesthatcomprisetheirminor.

1.7 StudentsPursuing a SecondDegreeor a DoubleMajor

Somestudentsmay wish to earna degreein computerscienceas their secondB.S. This is possibleas long as the re-
quirementsfor both degreesaremet. In somecases,fewer additionalclasshoursareneededbecauseof overlapsin the
two degrees.This is especiallytrueof studentswhoseotherdegreeis in computerengineering,electricalengineering,or
mathematics,whereupperlevel classesmayserve ascomputerscienceelectives. Studentspursuinga doublemajormust
notify theAcademicCounselor.

1.8 UndergraduateFinancial Assistance

TheSchoolof Computinghasseveral�nancial assistanceawardsavailable.Applicationsareavailableon theweb1. These
scholarshipsareawardedbaseduponacademicperformance,ratherthan�nancial need.Most areawardedto Computer
ScienceandComputerEngineeringfull majorsor thosestudentswho will becomefull majorsduring the following aca-
demicyear. Applicationsfor thesescholarshipsmustbesubmittedto theSchool's of�ce by March15:

SpecialDepartmental Scholarships. Theseawardsareavailabletostudentsmajoringin ComputerScienceandComputer
Engineeringwho areresidentsof thestateof Utah. They arefor residenttuition for two semesters.To beeligible,
studentsmusttakeat least12credithourspersemester.

Schoolof Computing Scholarships. A few awardsareavailableeachyearto ComputerScienceandComputerEngineer-
ing majors.Theseareunrestrictedcashawardsof $500to $2,500,madepossiblein partby generousdonationsfrom
theSchoolof ComputingfacultyandtheEcclesFoundation.To beeligible,studentsmusttakeat least9 credithours
persemester. Usethesameapplicationasfor theContinuingStudentScholarship.

Collegeof EngineeringScholarships. Thesescholarshipsare awardedto studentsmajoring in ComputerScienceand
ComputerEngineering.Theseareunrestrictedcashawardsof $500to $2000.To beeligible, studentsmusttake at
least12credithourspersemester. Usethesameapplicationasfor theContinuingStudentScholarship.

Studentsmay alsoapply for �nancial aid from the College of Engineering,which eachyearawardsabout25 Josephine
BeamEducationalScholarships.Thesescholarshipsareworth approximately$500andarebasedon need. Obtainan
applicationfrom theOf�ce of theDeanof Engineeringin Kennecott214.Applicationsmustbesubmittedby February15.

1.9 Employment Opportunities

The University Of�ce of CareerServicesoffers an internshipprogramwhich allows quali�ed studentsto work in their
�elds of interestfor all or partof their junior and/orsenioryears.This canbedoneon a full or part time basis,eitherin
Salt Lake City or elsewhere. Studentsare paid for their work, but no credit is granted. Thebene�ts of suchexperience
includeexposureto ideaswhich couldhelpwith careerdecisions,makingcontactswhich maybeusefulin thefuture,and

1http://www.cs.utah.edu/info/forms/scholarshipform.pdf
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valuableexperiencein an areathat is pertinentto currentstudies.CorporationsparticipatingincludeIBM, 3M, Hewlett
Packard,Microsoft, Evans& Sutherland,Novell, Intel, andUnisys. Many of our majorstake advantageof this valuable
opportunity. Studentsseekingemploymentshouldregisterwith theUniversityOf�ce of CareerServices2.

TheSchoolemploys a numberof junior andseniorstudentsascomputeroperatorsandasteachingassistants.Thesejobs
involve no morethan20 hoursof work perweekat anappropriatehourly wage. Appointmentsaremadeeachsemester
basedonstudentapplications,whichshouldbesubmittedprior to thestartof eachterm.Theseapplicationsareavailableon
theweb3. In addition,generalinquiriesarereceivedperiodicallyfrom local industryandfrom Universityresearchgroups
for studentswho areinterestedin working part or full time. Theseareemailedto all ComputerScienceandComputer
Engineeringmajors.More informationmaybeobtainedfrom theAcademicCounselor.

Studentsseekingemployment upon graduationshouldcontactthe University Of�ce of CareerServicesin order to be
includedon a list suppliedto employers. Studentsnot planningto work towardsanadvanceddegreeshouldregisterwith
CareerServicesduringtheir junior year, sincemostcompaniesbegin interviewing in thefall semester.

1.10 StudentParticipation in SchoolAffairs

Opportunitiesfor studentsto develop their organizationaland leadershipabilities areavailable throughparticipationin
theUndergraduateStudentAdvisory Committee(UgSAC), which playsanactive role in theSchoolby coordinatingthe
following:

1. Courseandfacultyteachingevaluations.

2. Representation(onestudent)at facultymeetings.

3. Announcementsto all declaredpre-majorsandmajors.

4. Representationon theCollegeStudentAdvisoryCommittee.

5. Organizationof EngineeringWeekactivities.

6. Organizationof lunchmeetingsfor pre-majorsandmajors.

7. Organizationof universityandhighschoolprogrammingcontests.

8. Feedbackon issuesaffectingstudents,suchasscheduling,curriculumchanges,andgraduationrequirements.

9. GREpreparationclasses.

Anyoneinterestedin joining thisorganizationsshouldcontactUgSAC atugsac@cs.utah.edu . Participation,sugges-
tions,andcriticismsaresolicited.

2http://careers.utah.edu
3http://www.cs.utah.edu/dept/webforms/current/ugrad-TA.html
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Thenumberandtitle of eachcourseis followedby thenumberof semesterhoursit carries,thesemester(s)duringwhich it
is taught(F=fall, S=spring,U=summer),its prerequisites,its corequisites,andany courseswith which it is cross-listed.

Wherea coursehasbotha 5000-and6000-level number, the5000-level versionis intendedfor undergraduates,andthe
6000-level versionis for honorsandgraduatestudents.The two versionsof theclasswill meettogether, but extra work
will beexpectedof honorsandgraduatestudents.

Coursesthathave only 6000-level numbersmaybetakenby graduateandadvancedundergraduatestudents.

Currentclassschedulesandregistrationinformation1 areavailableon line.

1000EngineeringComputing (3, FS)Coreq.:CPSC1010,MATH 1210

Meetswith CPSC1001.Introductionto programmingprinciplesandengineeringproblemsolvingvia computational
meansusingMATLAB (duringthe�rst half of thesemester)andC (duringthesecondhalf of thesemester).Decom-
positionof programsinto datarepresentations,functions,andcontrolstructures.Cleanprogrammingpracticesare
emphasized.TheMATLAB portionof thecoursefocuseson the implementationof physically-basedmodels,data
visualizationvia plotting, andselectednumericaltechniques.TheC portionof thecourseintroducesbasicsyntax
andspecialfeaturesof thelanguagefor engineeringimplementations.

1001EngineeringComputing usingMATLAB (1.5,FS)Coreq.:CPSC1010,MATH 1210

Meetswith CPSC1000.Introductionto programmingprinciplesandengineeringproblemsolvingvia computational
meansusing MATLAB. Decompositionof programsinto datarepresentations,functions,and control structures.
Focuson the implementationof physically-basedmodels,datavisualizationvia plotting, andselectednumerical
techniques.Cleanprogrammingpracticesareemphasized.(This is a half-semestercoursethatmeetswith CP SC
1000.)

1010Intr oduction to Unix (0.5,FSU)

An introductionto the Unix workstationsusedin the College of EngineeringCADE Lab. Topics include the X
Windowssystem,Unix shellcommands,�le systemissues,text editingwith Emacs,accessingtheWorld WideWeb
with Netscape,andelectronicmail. Self-pacedcourseusingonlineteachingaids.

1http://www.utah.edu/students/catalog.html
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1020Intr oduction to Programming in C++ (3, U)

An introductionto essentialprogrammingconceptsusingC++. Laboratorypractice.

1021Intr oduction to Programming in Java (3, FU)

An introductionto essentialprogrammingconceptsusing Java. Laboratorypracticeemphasizesobject-oriented
techniquesandweb-basedapplicationdesign.

1040Creating Interacti veWebContent (3, FS)

Introductionto theessentialsof webpagedesignandobject-orientedprogrammingthroughtheuseof HTML and
JavaScriptto createinteractive webpages.It is appropriatefor any studentwho is comfortableusinga computerto
write a paperandbrowsetheWeb. This is a 100%onlinecoursethatcanbecompletedon any computerequipped
with a recentversionof mostwebbrowsers.

1050Computers in Society(3, FS)Social/Behavioral ScienceExplorationCourse

Survey of the social issuesthat surroundthe increasinglypervasive roles that computersplay in society. Topics
include privacy of personalinformation, encryptionand interceptionof communications,risks posedby unreli-
ablecomputersystems,freedomof speechin cyberspace,intellectualpropertyasit relatesto downloadablemedia,
computer-basedcrime,andcomputersin theworkplace.Casestudieswill focuson computer-relatedissuesof cur-
rent public interest. No backgroundin computertechnologyis requiredor assumedbeyond the ability to usea
computerto sende-mail,browsetheweb,andwrite papers.

2000Intr oduction to Programming in C (4, F) Coreq.:MATH 1210,CPSC1010

Introductionto essentialprogrammingconceptsusingC. Decompositionof programsinto functionalunits; control
structures;fundamentaldatastructuresof C; recursion;dynamicmemorymanagement;low-level programming.
Someexposureto C++. Laboratorypractice.(Intendedfor non-CS/CEmajors).

2010Intr oduction to Computer ScienceI (4, FS)Coreq.:MATH 1210,CPSC1010

The�rst courserequiredfor studentsintendingto majorin computerscienceandcomputerengineering.Introduction
to theengineeringandmathematicalskills requiredto effectively programcomputers,andto therangeof issuescon-
frontedby computerscientists.Rolesof proceduralanddataabstractionin decomposingprogramsinto manageable
pieces.Introductionto object-orientedprogramming.Extensive programmingexercisesthatinvolve theapplication
of elementarysoftwareengineeringtechniques.

2020Intr oduction to Computer ScienceII (4, SU)Prereq.:CPSC2010

The secondcourserequiredfor studentsintendingto major in computerscienceand computerengineering. In-
troductionto the problemof engineeringcomputationalef�ciency into programs.Classicalalgorithms(including
sorting,searching,andgraphtraversal)anddatastructures(includingstacks,queues,linkedlists, trees,hashtables,
andgraphs).Analysisof programspaceandtime requirements.Extensive programmingexercisesthat requirethe
applicationof elementarytechniquesfrom softwareengineering.

2100DiscreteStructur es(3, F) Prereq.:CPSC2010

Introductionto propositionallogic, predicatelogic, formal logical arguments,�nite sets,functions,relations,induc-
tiveproofs,recurrencerelations,graphs,andtheirapplicationsto ComputerScience.

3100Modelsof Computation (3, F) Quantitatively Intensive B.S.Course. Prereq.:CPSC2020,CPSC2100

Modelsof sequentialcomputation,including�nite-stateautomata,push-down automata,andTuringmachines.

3200Scienti�c Computation (3, S)Prereq.:CPSC2020,MATH 2250

Scienti�c computationrelevant to computerscienceandengineering;�oating-point arithmetic,systemsof linear
equations(directanditerative techniques),nonlinearequations(univariateandmultivariate),interpolationanddif-
ferentiation(divideddifferences),integration(mechanicalandGaussianquadratures,optimalquadratures),approxi-
mationby splinefunctions(naturalsplinesandB-splines,optimalityof splines).
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3400Computer Systems(4, F) Prereq.:CPSC3500,CPSC3810

Introductionto computersystemsfrom a programmer's point of view. Machinelevel representationsof programs,
optimizingprogramperformance,memoryhierarchy, linking, exceptionalcontrol �o w, measuringprogramperfor-
mance,virtual memory, concurrentprogrammingwith threads,network programming.

3500Software Practice I (4, F) Prereq.:CPSC2020

Meetswith CPSC5010.Practicalexposureto theprocessof creatinglargesoftwaresystems,includingrequirements
speci�cations,design,implementation,testing,and maintenance.Emphasison software process,software tools
(debuggers,pro�lers, sourcecoderepositories,testharnesses),softwareengineeringtechniques(time management,
codeanddocumentationstandards,sourcecodemanagement,object-orientedanalysisanddesign),andteamde-
velopmentpractice.Much of thework will be in groupsandwill involve modifying preexisting softwaresystems.

3505Software Practice II (3, S)Prereq.:CPSC3500

A morein-depthstudyof traditionalsoftwaredevelopment(usingUML) from inceptiontthroughimplementation.
Theentireclassis team-based,andwill includeaprojectthatusesanagileprocess.

3510AdvancedAlgorithms and Data Structur es(4, S) Quantitatively Intensive B.S. Course. Prereq.:CPSC2100,
CPSC3500

Meetswith CPSC5020. Study of algorithms,datastructures,and complexity analysisbeyond the introductory
treatmentfrom CPSC2020.Balancedtrees,heaps,hashtables,stringmatching,graphalgorithms,externalsorting
andsearching.Dynamicprogramming,exhaustive search.Spaceandtime complexity, derivation andsolutionof
recurrencerelations,complexity hierarchies,reducibility, NPcompleteness.Laboratorypractice.

3520Programming LanguageConcepts(3, F) Prereq.:CPSC3500

Ideasbehindthedesignandimplementationof programminglanguages.Syntacticdescription;scopeandlifetime
of variables;runtimestackorganization;parsingandabstractsyntax;semanticissues;typesystems;programming
paradigms;interpretersandcompilers.

3700Fundamentalsof Digital SystemDesign(4, S) Quantitatively Intensive B.S.Course. Cross-listedasECE3700.
Prereq.:CPSC2010or CPSC2000,PHYCS2220

Techniquesfor reasoningabout,designing,minimizing andimplementingdigital circuitsandsystems.Combinato-
rial (logic andarithmetic)andsequentialcircuits arecoveredin detail leadingup to the designof completesmall
digital systemsusing�nite statemachinecontrollers.Useof computer-aidedtoolsfor design,minimization,andsim-
ulationof circuits. Laboratoryis includedinvolving circuit implementationwith MSI, LSI, and�eld programmable
gatearrays.

3710Computer DesignLaboratory (3, F) Cross-listedasECE3710.Prereq.:CPSC/ECE3700,CPSC/ECE3810

Working in teams,studentsemploy theconceptsof digital logic designandcomputerorganizationto design,imple-
ment,andtesta computingsystem.InterfaceI/O devicesanddevelopassociatedsoftware/�rmware.Extensive use
of CAD andsoftwaretools.

3720EmbeddedSystemDesign(4, S)Cross-listedasECE3720.Prereq.:CPSC/ECE3700,CPSC/ECE3810

Introductionto issuesin embeddedsystemdesignusingmicrocontrollers.Topics include: microcontrollerarchi-
tecture,memoryinterfacing,serialandparallel I/O interfacing,analoginterfacing, interruptsynchronization,and
embeddedsoftware.

3810 Computer Organization (4, F) Quantitatively Intensive B.S. Course. Cross-listedas ECE 3810. Prereq.:
CPSC2020or CPSC2000

An in-depthstudyof computerarchitectureanddesign,including topicssuchasRISC andCISC instructionset
architectures,CPU organizations,pipelining, memorysystems,input/output,andparallelmachines.Emphasisis
placedonperformancemeasuresandcompilationissues.
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3950IndependentStudy (1–4)

3960SpecialTopics(1–4)

The following specialtopicscoursesarecurrentlyscheduledfor the 2005–06academicyear. Contactthe faculty
memberin chargefor details.Checktheon-lineschedulefor amorecurrentlisting of offerings.

² CPSC3960TeamSoftwareEngineering (3,S).Prof.Kessler.

3991Computer EngineeringJunior Seminar (0.5,F) Cross-listedasECE3991.Prereq.:CEmajorstatus

Presentationsfrom facultyandindustryrepresentativesto discusstrendsin computerengineering,professionalism,
ethics,theimpactof engineeringin globalandsocietalcontexts, lifelong learning,andcontemporaryissues.

3992Computer EngineeringPre-Thesis/Pre-Project (0.5,S)Cross-listedasECE3992.Prereq.:CPSC/ECE3991,CE
majorstatus;Coreq.:CPSC/ECE3720

Fundamentalsof projectplanning(scoping,groupselection,risk assessment,scheduling,backupplanning,strategy,
etc.) are coveredin the �rst half of the course. The secondhalf involves studentpresentationsand critique of
proposalsin progress.The�nal resultof thecoursewill beanapprovedprojector thesisproposal.

4005Honors Research Practice (3, S)Prereq.:CPSC3500andadmissionto CSHonorstrack

Techniquesfor identifyingaComputerScienceresearchproblem,literaturereview, researchexecution,andprepara-
tion for publication.

4010TeachingIntr oductory Computer Science(1, FS)Prereq.:Permissionof instructor

Issuesconfrontedby undergraduateteachingassistantsin introductorycomputersciencecourses,includingleading
lab sections,conductingof�ce hours,gradingassignments,communicatingwith students.Eachstudentmustcur-
rentlybeanundergraduateteachingassistantin theSchoolof Computing.May betakenfor creditup to threetimes.

4500Software EngineeringLaboratory (3, S)Prereq.:CPSC3510,seniorstandingin ComputerScience

Developmentof signi�cant softwaresystemsby smallstudentgroups,with emphasisonapplyingsound,disciplined
softwareengineeringpractice.

4540WebSoftware Ar chitecture (3, S)Prereq.:CPSC3510

Softwarearchitectures,programmingmodels,andprogrammingenvironmentspertinentto developingwebapplica-
tions. Topicsincludeclient-server model,multi-tier softwarearchitecture,client-sidescripting(JavaScript),server-
sideprogramming(ServletsandJavaServer Pages),componentreuse(JavaBeans),databaseconnectivity (JDBC),
andwebservers.

4550Simulation (3, F) Prereq.:CPSC3510

Basicsimulationmodeling,modelingcomplex systems,basicprobabilityandstatisticsfor simulation,building valid
simulations,randomnumbers,and output dataanalysis. Both discreteevent and continuoussimulationmay be
covered.

4710Computer EngineeringSeniorProject (3,F)Cross-listedasECE4710.Prereq.:CPSC/ECE3710,CPSC/ECE3720,
CPSC/ECE3992

This is thecapstoneprojectcoursefor ComputerEngineeringmajorswho do not chooseto do a thesis.Projectsare
donein groupsandareof thestudent's choosing.Classroomsessionsaredevotedto improving presentationskills
andserveaspeerreviewsof theideasandwork doneto date.Multiple in-progressoralpresentationsarerequiredas
is a �nal writtenprojectreportanda �nal oral presentation.

4950IndependentStudy (1–4)
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4960–4964SpecialTopics(1–4)

The following specialtopicscoursesarecurrentlyscheduledfor the 2005–06academicyear. Contactthe faculty
memberin chargefor details.Checktheon-lineschedulefor amorecurrentlisting of offerings.

² CPSC4960Programming Challenges(1,S).Prof.Silva

4970Computer ScienceBachelor's Thesis(3) Prereq.:Seniorstandingin computerscience

Only studentswho have previously workedwith a facultymemberin a researchgroupmayregisterfor Bachelor's
Thesiscredit,andthenonly with thepermissionof the facultymember. An undergraduatethesisis a publication-
quality descriptionof work donein previous semesters.At a minimum a thesismustbe publishedasa technical
report;ideally, it shouldbesubmittedto aconferenceor journal.A Bachelor'sThesisis intendedasanalternative to
theseniorSoftwareengineeringLaboratoryfor studentswhoareheadedfor graduateschool.

4991Computer EngineeringSeniorThesisI (2, F) Cross-listedasECE4991.Prereq.:CPSC/ECE3992andapproved
seniorthesisproposal

Studentswork onoriginalseniorthesisprojectunderthedirectionof theirapprovedthesisadvisor. Thiscoursealong
with CPSC/ECE4992substitutefor CPSC/ECE4710(ComputerEngineeringSeniorProject)for studentswhohave
chosento doa thesis.

4992Computer EngineeringSeniorThesisII (2, S)Cross-listedasECE4992.Prereq.:CPSC/ECE4991

Studentswork on an original seniorthesisproject underthe direction of their approved thesisadvisor, make an
oral presentationat theannualstudenttechnicalconference,andprepareandsubmittheir seniorthesisfor approval.
Thiscoursealongwith CPSC/ECE4991substitutefor CPSC/ECE4710(ComputerEngineeringSeniorProject)for
studentswhohave chosento doa thesis.

4999Computer ScienceHonors Thesis/Project (3) Prereq.:Upper-divisionCommunications/Writing,seniorstatusthe
CSHonorsProgram

An honorsthesisis a publication-qualitydescriptionof work donein previous semesters.At a minimum a thesis
mustbepublishedasa technicalreport;ideally, it shouldbesubmittedto aconferenceor journal.

5010Software Practice (4, FS)Prereq.:CPSC2020andpermissionof instructor

Meetswith CPSC3500. This courseis for graduatestudentsfrom otherthanthe Schoolof Computing.Practical
exposureto theprocessof creatinglargesoftwaresystems,includingrequirementsspeci�cations,design,implemen-
tation, testing,andmaintenance.Emphasison softwareprocess,softwaretools (debuggers,pro�lers, sourcecode
repositories,testharnesses),softwareengineeringtechniques(timemanagement,codeanddocumentationstandards,
sourcecodemanagement,object-orientedanalysisanddesign),andteamdevelopmentpractice.Much of thework
will bein groupsandwill involve modifyingpreexistingsoftwaresystems.

5020AdvancedAlgorithms and Data Structur es(3, FS)Prereq.:CPSC5010andpermissionof instructor

Meetswith CPSC3510. This courseis for graduatestudentsfrom otherthanthe Schoolof Computing.Studyof
algorithms,datastructures,andcomplexity analysisbeyondtheintroductorytreatmentfrom CPSC2020.Balanced
trees,heaps,hashtables,string matching,graphalgorithms,external sorting and searching.Dynamic program-
ming, exhaustive search.Spaceandtime complexity, derivation andsolutionof recurrencerelations,complexity
hierarchies,reducibility, NPcompleteness.

5100Foundationsof Computer Science(3, S)Prereq.:CPSC3100,CPSC3510

Meetswith CPSC6100.FiniteAutomataandrelatedtopics(BDDs,PresburgerArithmetic,anddecidablefragments
of �rst-order logic). Automataon In�nite Words,connectionswith Speci�cationandVeri�cation of Systems.Push
Down Automata,Turing Machines,Proofsby Reduction,Diagonalization,Problemsin Computability. First-order
Logic andDecidability. NPCompleteness,P-spaceCompleteness.Undergraduatesonly.
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5300Arti�cial Intelligence (3, S)Prereq.:CPSC3510

Meetswith CPSC6300. Introductionto �eld of arti�cial intelligence,includingheuristicprogramming,problem-
solving,search,theoremproving,questionanswering,machinelearning,patternrecognition,gameplaying,robotics,
computervision. Undergraduatesonly.

5310Robotics(3, F) Cross-listedasME EN 5220.Prereq.:CPSC1000,MATH 2250,PHYCS2210

Meetswith CPSC6310. The mechanicsof robots,comprisingkinematics,dynamics,and trajectories. Planar,
spherical,andspatialtransformationsanddisplacements.Representingorientation:Euler angles,angle-axis,and
quaternions.Velocity andacceleration:theJacobianandscrew theory. Inversekinematics:solvability andsingular-
ities. Trajectoryplanning:joint interpolationandCartesiantrajectories.Staticsof serialchainmechanisms.Inertial
parameters,Newton-Eulerequations,D'Alembert'sprinciple.Recursive forwardandinversedynamics.Undergrad-
uatesonly.

5320Computer Vision (3, F) Prereq.:CPSC3510,MATH 2210,MATH 2270

Meetswith CPSC6320.Basicpattern-recognitionandimage-analysistechniques,low-level representation,intrinsic
images,“shapefrom” methods,segmentation,textureandmotionanalysis,andrepresentationof 2-D and3-D shape.
Undergraduatesonly.

5340Natural LanguageProcessing(3, F) Prereq.:CPSC3510

Meetswith CPSC6340. Computationalmodelsandmethodsfor understandingwritten text. Introductionto syn-
tacticanalysis,semanticanalysis,discourseanalysis,knowledgestructures,andmemoryorganization.A varietyof
approachesarecovered,includingconceptualdependency theory, connectionistmethods,andstatisticaltechniques.
Applicationsincludestoryunderstanding,factextraction,andinformationretrieval. Undergraduatesonly.

5350Machine Learning (3, F) Prereq.:CPSC3510;CPSC5300recommended

Meetswith CPSC6350.Techniquesfor developingcomputersystemsthatcanacquirenew knowledgeautomatically
or adapttheir behavior over time. Topicsincludeconceptlearning,decisiontrees,evaluationfunctions,clustering
methods,explanation-basedlearning,languagelearning,cognitive learningarchitectures,connectionistmethods,
reinforcementlearning,geneticalgorithms,hybrid methods,anddiscovery. Undergraduatesonly.

5450Computer Security (3, S)Prereq.:CPSC3400

(Thiscoursewill beofferedasCPSC5961in Spring2005.)

5460Operating Systems(4, F) Prereq.:CPSC3510,CPSC3400

Characteristics,objectives, and issuesconcerningcomputeroperatingsystems. Hardware/software interactions,
processmanagement,memorymanagement,protection,synchronization,resourceallocation,�le systems,security,
anddistributedsystems.Extensive systemsprogramming.

5470Compiler Principles and Techniques(4, S)Prereq.:CPSC3100,CPSC3510,CPSC3400

Lexical analysis,top-down andbottom-upparsing,symboltables,internalformsandintermediatelanguages,run-
time environments,codegeneration,codeoptimization,semanticspeci�cations,errordetectionandrecovery. Use
of softwaretoolsfor lexical analysisandparsing.

5480Computer Networks (3, F) Prereq.:CPSC3510,CPSC3400

Meetswith CPSC6480.A comprehensivestudyof theprinciplesandpracticesof datacommunicationandnetworks.
Topicsinclude: transmissionmedia,dataencoding,local andwide areanetworking architectures,internetwork and
transportprotocols(e.g.,IPv4,IPv6,TCP, UDP, RPC,SMTP),networkinginfrastructure(e.g.,routers,nameservers,
gateways),network management,distributedapplications,network security, andelectroniccommerce.Principlesare
put into practicevia anumberof programmingprojects.Undergraduatesonly.
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5520Anatomy of a Modern Programming Language(3, S)Prereq.:CPSC3520

Requirements,challenges,and techniquesfor designinga modernprogramminglanguage,currently focusingon
Java asa casestudy. Syntacticandlexical issues,semanticspeci�cation,modularityconcepts,supportfor object-
orientedprogramming,typesandsubtypes,typesafetyandsecurity, portability, compilability, dynamiclinking and
loading,programevolvability, useof metadata(re�ection), multi-threading,native codegenerationand linkage,
generictypes,persistence.

5530DatabaseSystems(3, F) Prereq.:CPSC3500

Meetswith CPSC6530.Representinginformationaboutrealworld enterprisesusingimportantdatamodelsinclud-
ing theentity-relationship,relationalandobject-orientedapproaches.Databasedesigncriteria,includingnormaliza-
tion andintegrity constraints.Implementationtechniquesusingcommercialdatabasemanagementsystemsoftware.
SelectedadvancedTopicssuchasdistributed,temporal,active,andmulti-mediadatabases.Undergraduatesonly.

5540Human/Computer Interaction (3, F) Prereq.:CPSC3500

Meetswith CPSC6540.Fundamentalsof input/outputdevices,userinterfaces,andhumanfactorsin thecontext of
designinginteractive applications.Undergraduatesonly.

5600Intr oduction to Computer Graphics (3, S)Prereq.:CPSC3500,MATH 2250; Coreq.:CPSC3510recommended

Basicdisplaytechniques,displaydevices,andgraphicssystems.Homogeneouscoordinates,transformations,and
clipping. Introductionto lighting models.Introductionto rastergraphicsandhidden-surfaceremoval.

5605Honors Intr oduction to Computer Graphics (3, S)Prereq.:CPSC3500,MATH 2250,CSHonorsstatus

Basicdisplaytechniques,displaydevices,andgraphicssystems.Homogeneouscoordinates,transformations,and
clipping. Introductionto lighting models.Introductionto rastergraphicsandhidden-surfaceremoval.

5610AdvancedComputer Graphics I (3, F) Prereq.:CPSC5600

Meetswith CPSC6610. Interactive 3D computergraphics,polygonalrepresentationsof 3-D objects. Interactive
lighting models. Introductionto interactive texture mapping,shadow generation,image-basedtechniquessuchas
stencils,hidden-lineremoval, andsilhouetteedges.Introductionto image-basedrendering,globalillumination,and
volumerendering.Undergraduatesonly.

5630Scienti�c Visualization (3, F) Prereq.:CPSC3510;CPSC3200or CPSC5210or MATH 5600

Meetswith CPSC6630. Introductionto the techniquesandtools neededfor the visual displayof data. Students
will explore many aspectsof visualization,usinga ”from conceptsto results”format. The coursebegins with an
overview of theimportantissuesinvolvedin visualization,continuesthroughanoverview of graphicstoolsrelating
to visualization,andendswith instructionin theutilization andcustomizationof a varietyof scienti�c visualization
softwarepackages.Undergraduatesonly.

5720Analog Integrated Cir cuit Design(3, S)Cross-listedasECE5720.Prereq.:ECE3110

Meetswith CPSC6720.Designof analogandmixed-signalCMOSintegratedcircuits.Fundamentalbuilding blocks
for analogcircuits, including thebasicprinciplesof op amp,currentmirror, andcomparatordesign.Thebasicsof
sample-and-holdcircuits. Studentscompleteintegratedcircuit design,simulation,layout, and veri�cation using
computer-aideddesigntools.Undergraduatesonly.

5740Computer-Aided Designof Digital Cir cuits (3,S)Cross-listedasECE5740.Prereq.:CPSC/ECE3700,CPSC3510

Meetswith CPSC6740.Introductionto theoryandalgorithmsusedfor computer-aidedsynthesisof digital integrated
circuits. Topicsincludealgorithmsandrepresentationsfor Booleanoptimization,hardwaremodeling,combination
logic optimization,sequentiallogic optimizationandtechnologymapping.Undergraduatesonly.

5750SynthesisandVeri�cation of AsynchronousVLSI Systems(3)Cross-listedasECE5750.Prereq.:CPSC/ECE3700,
CPSC3510
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Meetswith CPSC6750. Introductionto systematicmethodsfor the designof asynchronousVLSI systemsfrom
high-level speci�cationsto ef�cient, reliablecircuit implantations.Topicsincludespeci�cation,protocols,graphical
representations,synthesis,optimizationusingtiming information,andveri�cation. Undergraduatesonly.

5830VLSI Ar chitecture (3, S)Cross-listedasECE5830.Prereq.:CPSC/ECE3700,CPSC/ECE3810

Meetswith CPSC6830. Project-basedstudy of a variety of Topics relatedto VLSI systems. Use of �eld pro-
grammablegatearraysto design,implement,andtestaVLSI project.Undergraduatesonly.

5950IndependentStudy (1–4)

5960–5969SpecialTopics(1–4)

The following specialtopicscoursesarecurrentlyscheduledfor the 2005–06academicyear. Contactthe faculty
memberin chargefor details.Checktheon-lineschedulefor amorecurrentlisting of offerings.

² CPSC5963AdvancedManufacturing (3,F).Prof.Drake.

6020Conducting, Publishing, and PresentingEarly-Car eer Research (3) Prereq.:Graduatestandingin Computer
Science

This is an independentstudyoffering designedto encouragebeginninggraduatestudentsto conduct,publish,and
presentoriginal researchearlyin theirgraduatecareers.A graduatestudentcanearncreditfor CPSC6020by having
a �rst-authoredpaperacceptedfor publicationin a top-tier journal or conferenceandby subsequentlypresenting
thepublishedwork in a one-hourresearchcolloquium.Theresearchmustbeconductedwhile a graduatestudentat
Utah; thepapermustbeacceptedwithin two yearsof enrolling in thegraduateprogram;the journalor conference
mustbeapprovedby thestudent's graduatecommittee;thecolloquiummustbepresentedassoonaspossibleafter
theacceptanceof thepaper;andthestudentmustcompletetheserequirementsandregisterfor CPSC6020within
threeyearsof enrollingin thegraduateprogram.CPSC6020maynotberepeatedfor credit.

6100Foundationsof Computer Science(3, S)Prereq.:CPSC3100,CPSC3510

Meetswith CPSC5100.Graduateandhonorsstudentsonly. Extrawork required.

6110Formal Methods for SystemDesign(3, S)Prereq.:CPSC5100/6100

Studyof methodsfor formally specifyingandverifying computingsystems.Speci�c techniquesincludeexplicit
stateenumeration,implicit stateenumeration,automateddecisionproceduresfor �rst-order logic, andautomated
theoremproving. Examplesselectedfrom theareasof superscalarCPUdesign,parallelprocessormemorymodels,
andsynchronizationandcoordinationprotocols.

6210AdvancedScienti�c Computing I (3, F) Prereq.:CPSC3200,CPSC3510,MATH 3150

An introductionto existing classicalandmodernnumericalmethodsandtheir algorithmicdevelopmentandef�-
cient implementation.Topicsinclude: numericallinearalgebra,interpolation,approximationmethodsandparallel
computationmethodsfor nonlinearequations,ordinarydifferentialequations,andpartialdifferentialequations.

6220AdvancedScienti�c Computing II (3, S)Prereq.:CPSC6210or MATH 5600

A studyof the numericalsolutionof two andthreedimensionalpartial differentialequationsthat arisein science
andengineeringproblems. Topics include: �nite differencemethods,�nite elementmethods,boundaryelement
methods,multigrid methods,meshgeneration,storageoptimizationmethods,andadaptive methods.

6230High PerformanceParallel Computing (3, S)Prereq.:Programmingin C/C++

Overview of parallelcomputing;processors,communicationstopologiesand languages.Useof workstationnet-
worksasparallelcomputers.Designof parallelprograms:datacomposition,loadbalancing,communicationsand
synchronisation.Distributedmemoryandsharedmemoryprogrammingmodules;MPI, PVM, threads.Performance
modelsandpracticalperformanceanalysis.Casestudiesof parallelapplications.
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6300Arti�cial Intelligence (3, S)Prereq.:CPSC3510

Meetswith CPSC5300.Graduateandhonorsstudentsonly. Extrawork required.

6310Robotics(3, F) Cross-listedasME EN 6220.Prereq.:CPSC1000,MATH 2250,PHYCS2210

Meetswith CPSC5310.Graduateandhonorsstudentsonly. Extrawork required.

6320Computer Vision (3, S)Prereq.:CPSC3510,MATH 2210,MATH 2270

Meetswith CPSC5320.Graduateandhonorsstudentsonly. Extrawork required.

6340Natural LanguageProcessing(3, F) Prereq.:CPSC3510

Meetswith CPSC5340.Graduateandhonorsstudentsonly. Extrawork required.

6350Machine Learning (3, F) Prereq.:CPSC3510;CPSC5300/6300recommended

Meetswith CPSC5350.Graduateandhonorsstudentsonly. Extrawork required.

6360Virtual Reality (3, S)Prereq.:CPSC5310/6310

Humaninterfaces: visual, auditory, haptic, and locomotorydisplays;position tracking and mapping. Computer
hardwareandsoftwarefor thegenerationof virtual environments.Networking andcommunications.Telerobotics:
remotemanipulatorsandvehicles,low-level control,supervisorycontrol,andreal-timearchitectures.Applications:
manufacturing,medicine,hazardousenvironments,andtraining.

6470AdvancedTopicsin Compilation (3, F) Prereq.:CPSC5470

Compilationof modernlanguages.Optimizationtechniques,registerallocationandinstructionscheduling,garbage
collection,exceptionhandling.Linkersandlate-stagecompilationandoptimization.

6480Computer Networks (3, F) Prereq.:CPSC3510,CPSC3400

Meetswith CPSC5480.Graduateandhonorsstudentsonly. Extrawork required.

6520Programming LanguageSemantics(3, S)Prereq.:CPSC3520,CPSC3100

Examinationof theformalandpragmaticideasbehindprogramminglanguagedesign.Imperative, functional,logic,
object-oriented,andmulti-paradigmlanguages.Lambdacalculus,�xpoints, typesystems,andpredicatelogic. De-
notationalsemanticsandmodelsof concurrency. (Alternateyears.Next plannedoffering is Spring2005.)

6530DatabaseSystems(3, F) Prereq.:CPSC3500

Meetswith CPSC5530.Graduateandhonorsstudentsonly. Extrawork required.

6540Human/Computer Interaction (3, F) Prereq.:CPSC3500

Meetswith CPSC5540.Graduateandhonorsstudentsonly. Extrawork required.

6610AdvancedComputer Graphics I (3, S)Prereq.:CPSC5600/6600

Meetswith CPSC5610.Graduateandhonorsstudentsonly. Extrawork required.

6620AdvancedComputer Graphics II (3, S)Prereq.:CPSC5610/6610

Introductionto ray-tracing.Intersectionmethodsfor 3-D objects,re�ection andrefraction. Introductionto surface
andsolid texturing. Introductionto continuous-tonepicturesandthealiasingproblem.Specialeffectssuchassoft
shadows,depth-of-�eld,motion-blur, andindirectlighting.

6630Scienti�c Visualization (3, F) Prereq.:CPSC3510;CPSC3200or CPSC6210or MATH 5600

Meetswith CPSC5630.Graduateandhonorsstudentsonly. Extrawork required.
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6670Computer-Aided GeometricDesignI (3,F)Prereq.:MATH 2210,MATH 2250,CPSC3510; Coreq.:CPSC5600/6600

Introductionto currentconceptsandissuesin CAGD systemswith emphasison free- form surfacedesign;mathe-
maticsof free-formcurveandsurfacerepresentations,includingCoonspatches,Beziermethod,B-splines,triangular
interpolants,andtheirgeometricconsequences;classicalsurfacegeometry;localandglobaldesigntradeoffs andex-
plicit andparametrictradeoffs; subdivisionandre�nementastechniquesin modeling;currentproductioncapabilities
comparedto advancedresearch.Laboratoryexperimentswith currentCAD systems.

6680Computer-Aided GeometricDesignII (3) Prereq.:CPSC6670

Projectbasedonmaterialcoveredin CPSC6670.

6710Digital VLSI Design(4, F) Cross-listedasECE6710.Prereq.:CPSC/ECE3700

Introductionto basicconceptsof thedesignof CMOSintegratedcircuits. Staticanddynamicpropertiesof CMOS
circuits,compositelayoutof CMOScircuits,andmodelingof transistors.CommonlyencounteredCMOScircuits.
Studentscompletedesign,compositelayout, andsimulationof an integratedcircuit projectusingcomputer-aided
designtools.

6720AdvancedIntegrated Cir cuit DesignII (3, S)Cross-listedasECE6720.Prereq.:ECE3110

Meetswith CPSC5720.Graduateandhonorsstudentsonly. Extrawork required.

6721Analog Integrated Cir cuits Lab (1, S)Cross-listedasECE6721.Coreq.:CPSC/ECE5720/6720

Optionallab thataccompaniesCPSC/ECE5720/6720.Studentswill testandcharacterizetransistors,circuits,and
systemsonmodernCMOSchips.

6722Analog Integrated Cir cuits Project Testing(1, F) Cross-listedasECE6722.Prereq.:CPSC/ECE5720/6720

This courseis designedfor studentswho fabricatedan integratedcircuit in CP SC/ECE5720/6720.Studentswill
testtheir chipsindependentlyandreporton theexperimentalresults.

6740Computer-Aided Designof Digital Cir cuits (3,S)Cross-listedasECE6740.Prereq.:CPSC/ECE3700,CPSC3510

Meetswith CPSC5740.Graduateandhonorsstudentsonly. Extrawork required.

6750SynthesisandVeri�cation of AsynchronousVLSI Systems(3,F)Cross-listedasECE6750.Prereq.:CPSC/ECE3700,
CPSC3510

Meetswith CPSC5750.Graduateandhonorsstudentsonly. Extrawork required.

6770 Advanced Digital VLSI SystemsDesign (3) Cross-listedas ECE 6770. Prereq.: CPSC/ECE5710/6710and
instructorpermission

Full custom,high speed,high performanceCMOS circuit designissues,methodologies,andtechniques.Failure
modes,modelingtechniques,testing,clockskew analysis,clockdistribution,poweranalysis,powerline distribution,
electricalruleschecking,megacelldesign�o w, andotherimportantdesignissues.

6810Computer Ar chitecture (3, F) Cross-listedasECE6810.Prereq.:CPSC/ECE3810

Principlesof modernhigh performancecomputerand micro architecture:static vs. dynamic issues,pipelining,
control and datahazards,branchpredictionand correlation,cachestructureand policies, cost-performanceand
physicalcomplexity analyses.

6830VLSI Ar chitecture (3, S)Cross-listedasECE6830.Prereq.:CPSC/ECE3700,CPSC/ECE3810

Meetswith CPSC5830.Graduateandhonorsstudentsonly. Extrawork required.

6960–6969SpecialTopics(1–4)

Thefollowing specialtopicscoursesarecurrentlyscheduledfor the2005–2006academicyear. Contacttheinstructor
for details.Checktheon-lineschedulefor amorecurrentlisting of offerings.



2. ComputerScienceCourses 19

² CPSC6960Modeling/Analysisof Biological Networks (3,F).Prof.Myers.

² CPSC6961CreatingComplexSoftwareSystems(3,F).NathanDykman.

² CPSC6962AdvancedAlgorithms (3,F).Prof.Silva.

² CPSC6964Model Checking (3,S).Prof.Gopalakrishnan.

7010Writing Research Proposals(2, S)Prereq.:Graduatestandingin ComputerScience

Fundamentalaspectsof writing computerscienceresearchproposals,including thesis,dissertation,andgrantpro-
posals. Form, style, substance,andmarketing of effective proposalswill be considered.Emphasisis placedon
developingandpresentingclearandcompellingideas.Substantialwriting andclasspresentationsis requiredof all
participants.(This is ahalf-semestercourse.)

7120Inf ormation-BasedComplexity (3) Prereq.:CPSC3200,MATH 2270,MATH 3210

Analysisof optimalcomputationalmethodsfor continuousproblems.Introductionto thegeneralworstcasetheory
of optimal algorithms,linear problems,andsplinealgorithmsaswell asselectednonlinearproblems. Examples
includeoptimalintegration,approximation,nonlinearzero�nding, and�x edpoints.

7240SincMethods (3, S)Prereq.:CPSC5210/6210or MATH 5600or MATH 5610

Sinc methodsfor solving dif�cult computationalproblems,suchaspartial differentialandintegral equationprob-
lems,thatarisein scienceandengineeringresearch.Emphasisonparallelcomputation.Applicationsvary, depending
on participantsin theclass.Studentsaregivenprojects—whenever possiblein their areasof research—thatleadto
publishableresearcharticles.

7310AdvancedRobotics(3, S)Cross-listedasME EN 7230.Prereq.:CPSC/MEEN 5310/6310or 5220/6220

Coversthekinematics,dynamics,andcontrolof roboticmanipulators.Projectscontrollingrobotswill beanintegral
partof thecourse.

7420EmbeddedSystems(3, S)

(Alternateyears.Will beofferedSpring2005asCPSC7963.)

7430Concurrency(3, S)

(Alternateyears.Next plannedoffering is Spring2006.)

7460Distrib uted Operating Systems(3) Prereq.:CPSC5460,CPSC5480/6480

Practicaldistributedoperatingsystemsconceptsfrom basicsthroughthestateof theart. Topicsincludeinterprocess
communication,client-server systems,distributedsharedmemory, distributed �le systems,distributeddatabases,
portablecomputing,softwarefault tolerance,andwide-area(e.g. web)applications.Work includesindividual oral
presentations,agroupproject,andawritten researchreport.

7530Functional Programming (3, S)Prereq.:CPSC3520,CPSC3100

(Alternateyears.Next plannedoffering is Spring2006.)

7650ImageSynthesis(3, U) Prereq.:CPSC5620/6620,CPSC6670,MATH 5010

Usingcameraandsensorsimulationalongwith physicalsimulationto generaterealisticsyntheticimages.

7810AdvancedComputer Ar chitecture (3, S)Cross-listedasECE7810.Prereq.:CPSC/ECE6810

Issuesin the designof modernmicroprocessors,with emphasison currentresearchtopicsin the �eld. Offeredin
alternateyears.
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7820Parallel Computer Ar chitecture (3, S)Cross-listedasECE7820.Prereq.:CPSC/ECE6810

Architecture,design,andanalysisof parallelcomputersystems:vectorprocessing,datavs. control concurrency,
sharedmemory, messagepassing,communicationfabrics,casestudiesof currenthighperformanceparallelsystems.
Offeredin alternateyears.

7960–7969SpecialTopics(1–4)

The following specialtopicscoursesarecurrentlyscheduledfor the 2005–06academicyear. Contactthe faculty
memberin chargefor details.Checktheon-lineschedulefor amorecurrentlisting of offerings.

² CPSC7965AdvancedDatabaseSystems(3,S).Prof.Freire.

² CPSC7966ImageProcessing(3,S).Prof.Whitaker.

² CPSC7968AdvancedNetworking (Mobile/Wir eless)(3,S).Prof.Kasera


