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The Schoolof Computingoffers a Bachelorof Sciencedegreein ComputerScience.The undegraduatgrogrambegins

with a setof threecourseghatgive studentsa solid backgroundn programminganddiscretemathematicsvhile exposing
themto the breadthof issueghatarisein computerscience.Studentshentake ve corecoursesn softwareengineering,
computerorganization,algorithmsand datastructures software systemsandtheory They build on this backgroundby

choosingsevenelectvesfrom the breadthof the Schools courseofferings(whichincludesadvancedcoursesn theoretical
computersciencescienti c computing,arti cial intelligence databasesperatingsystemsgomputemetworks, program-
ming languagesgraphics,computerarchitecture and digital design). Eachstudents undegraduateprogramis capped
with a seniorproject. Along with anin-depthstudy of computing,the curriculumencompassea generaleducationin

mathematicsscienceandthe humanities.

The Schoolalsooffers an honorsversionof the Bachelorof Sciencedegreefor studentsvho arecontemplatinga career
in researcha combinationBS/MS degreefor studentsvho wish to completeboth the Bachelorand Masterof Science
degreesin atotalof veyears,andaminorin ComputerScienceor studentavho wantto usecomputersn anothereld.
In addition,selectedservicecoursesareofferedto provide anintroductionto the useof computersastoolsfor studentof
mary backgroundsindinterests.

A Bachelorof Sciencein ComputerEngineeringis jointly offered by the Schoolof Computingand the Departmenif
ElectricalandComputerEngineeringInformationaboutthatprogramis availablein a separatéandbookor from theweb
pagereferencedelow.

The University of Utah is committedto policies of equalopportunity af rmati ve action, and nondiscrimination. The
University seekso provide equalaccesgo its programs servicesandactiities for peoplewith disabilities. Reasonable
prior noticeis neededo arrangeaccommodations.

(Thelatestversionof this handbookis availableonline at http://www.cs.utah.edu/dept/handbooks J)
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The Computer Science
Major and Minor

The Schoolof Computingoffers a Bachelorof Sciencein ComputerScience. This is a software-orientedlegreewhose
requirementincludel7 computersciencecoursesA studentmustbeadmittedasa computersciencanajorby the School
in orderto take upperdivision coursesandpursuehecomputeisciencedegree. The Schoolalsooffersanhonorsversionof
theBachelorof Sciencea5-yearcombinatiorBachelors/Masterdegree,aswell asaminorin computeiscienceconsisting
of six computersciencecourses.

1.1 Becominga Computer ScienceMajor

Any studenttanbecomea computersciencepre-majorby informing the University Registraror the Schoolof Computing
AcademicCounseloar It is advisableto do this earlyto ensurereceving informationaboutthe majorandstayingadvised
of ary changeshatmaybemadein degreerequirementsDeclarationof a majorwill alsoenableparticipationin activities
associateavith the degreeprogramsuchasthe UndegraduateStudentAdvisory Committee.

In orderto becomea full major, a studentmustcompletethe coursesrequiredof pre-majorsand apply for full major
status.An applicationshouldbe lled outatthe Schoolof Computingof ce duringthe semestewhenhe or sheexpects
to completetheserequirementsA studentmay not preregisterfor ary upperdivision classesn computersciencewithout
rst beingadmittedasa full majoror aminor. Applicationsfor admissiorarereviewed at the endof SpringandSummer
semesters.

To beadmittedto full majorstatusa studentmusthave:

1. An averagegradeof atleast2.8 anda minimumgradeof Cj in thefollowing classer their equivalents.Noneof
theseclassesnaybetakenon a credit/no-cedit basis.

2 ComputerScience2010and2020.
2 Mathematicsl210and1220.

2. A gradeof CRin CPSC1010(acredit/no-creditlass).

3. A cumulatve University of Utahgradepoint averageof 2.3 or higher
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If creditis grantedfor ary of theabove classedbasedon advancedplacementestscoresor coursesakenat otherschools,
gradesareassignedor usein the calculation.Checkwith the UndegraduateAcademicCounseloffor details.

1.2 Undergraduate Advising

The Schoolof Computinghasan UndegraduateAcademicCounselorwho is available to answerquestionsregarding

registrationfor computerscienceclassestransferof credits, degree requirementsrecentSchoolactions,etc. (Sandy
Hiskey, 3190MEB, shiskey@cs.utah.edu .) The Schoolalsohasa facultyadvisor who cananswermuestionsabout

ary of the above, aswell as more technicalissues,suchas careerdecisions. Studentsare welcometo meetwith the

AcademicCounseloror with the faculty advisorwheneer necessaryo discussscheduleplans,graduationrequirements,
or currentproblems.Theresponsibilityfor arrangingan appointments left to the student.Call the Schoolof Computing

receptionis{MEB 3190,581-8224)o setup atime to meetwith eitherthe AcademicCounseloiwor facultyadvisor

1.3 Regquirementsfor the Bachelor of ScienceDegree

The computersciencedegreecanbe completedn four full-time yearsof studyif the studentis capableof completingthe

above computerscienceandcalculuscoursesiuringthe freshmaryear If a studentmustinsteadtake preparatoryclasses
asa freshmanmorethanfour yearsmay be requiredto earna degree. In ary event, it is importantto take the required
pre-majorclasse®arlyto allow advancemento full majorstatusassoonaspossible.

1. General Education: The GeneraEducatiorrequirementgaredescribedn the University of Utah GeneralCatalog.
Therequirement$or computersciencemajorsaremorespeci C.

(a) TheUniversitywriting requirements requiredfor computersciencepre-majors.

(b) The quantitatve reasoningequirements satis ed by Math 1210/1220or 1210/1250which arerequiredfor
computersciencepre-majors.

(c) Studentsmusttake two intellectualexplorationscoursesn eachof ne arts,humanitiesandsocialsciences.
(Thetwo-courserequirementn physicalandlife sciencess automaticallysatis ed by classesequiredfor the
major) Thesesix coursesmustincludetwo upperdivisioncourses.

A GeneralEducationApproval form canbe obtainedfrom the AcademicCounselor Studentanustcomplete
this form andreceie approval for their programs.

(d) TheAmericaninstitutionsrequirementanbesatis edby takingoneof Economicsl740,History 1700,Honors
2212,0r Political Sciencel 100.

Incomingengineeringstudentshouldconsiderthe Engineering_.EAP (E-LEAP) programorganizedby the Of ce
of UndegraduateStudies.lt is ayearlong cohortprogramsetup to allow studentdo take several classegogether
duringtheir rst yearon campus.Two of theseclassesare seminarcourseghat satisfy University GeneralEduca-
tion andDiversity requirementsThe programalsoincludessectionsof Writing, Calculus,and Physics. For more
informationon E-LEAP, contactthe College of EngineeringAdvisor at 585-7769.

ComputerSciencestudentshouldalsoconsidelCPSC1050,Computersn Society asoneof their Social/Behsioral
ScienceGeneraEducationclassesThe coursefocusesn the socialissueghatsurroundtheincreasinglypenasive
rolesthatcomputerglay in society

2. University Graduation Requirements: TheUniversitygraduatiorrequirement$or the Bachelorof Sciencedegree
aredescribedn the University of UtahGeneralCatalog.

(a) To satisfythe communication/writingequirementcomputersciencemajorsmusttake Writing 32000r 3400,
or Honors3200.

(b) The quantitatvely intensve courserequirements satis ed by CPSC3510and 3810, which arerequiredfor
computersciencemajors.
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(c) Thediversityrequirementanbe satis ed by takinga coursefrom the approved list aspartof theintellectual
explorationsrequirement.

(d) Studentamustcompletea minimumof 122 semestehoursof coursework. At least40 of the 122 hoursmust
beupperdivision classes(Upperdivision classesarenumbere000or above. Creditsfrom two-yearcolleges
will not counttoward University upperdivision hours.) At least30 of thetotal credithoursand20 of the last
30 hoursmustbetakenatthe University.

3. Writing: Two classesn writing arerequired:

(a) EitherWriting 20100r ESL 1060(for studentavho speakEnglishasa secondanguage).

(b) EitherWriting 32000r 3400,0r Honors3200. Writing 3400is recommendeébr moststudentsWriting 3200
is anoptionfor transferstudentsHonors3200maybetakenby studentsarticipatingin the UniversityHonors
Program.

4. Math, Scienceand Engineering: Sevenclassesn math,scienceand/orengineeringarerequired.

(a) Mathematicsl210/12200r 1210/125QCalculusl andll)

(b) Physics2210(Physicsl)

(c) Fouradditionalcoursesead of which mustbeat leastthreesemestehours, choserfrom amongPhysics2220
(Physicsll), Biology 1210(GeneralBiology), Chemistry1210(GeneralChemistry),or ary class(otherthan
a computerscienceclass)from the Collegesof Engineering,Mines, or Sciencethat requiresa full year of

calculusasa prerequisiteor corequisite.Studentshouldtake the prerequisite®f computerscienceelectives
into consideratiowhenplanninghow to satisfythis requirement.

5. Computer Science:A minimum of 17 computerscienceclassesnustbetaken. Figure 1.1 givesanexamplefour-
yeardegreeprogramleadingto a Bachelors Degreein computerscience.Figure1.2 summarizeshe prerequisites
for computersciencecourses.

(a) Required.Thefollowing classesnustbetaken:
CPSC1010 Introductionto Unix
CPSC2010 Introductionto ComputerSciencd
CPSC2020 Introductionto ComputerSciencdl
CPSC2100 DiscreteStructures
CPSC3400 ComputerSystems
CPSC3500 SoftwarePracticel
CPSC3505 SoftwarePracticell
CPSC3510 AlgorithmsandDataStructures
CPSC3810 ComputerOrganization

(b) Theoryrestrictedelective. Studentsnusttake oneof thefollowing.

CPSC3100 Modelsof Computation
CPSC3200 Scienti c Computing

(c) Electives. SevenadditionalComputerScienceclassesiumbered3000or higher totaling atleast21 semester
hours,mustbe taken. CPSC5010/20and seminaramay not be counted. Only one of CPSC5600/5605and
only oneindependenstudyclass(with specialpermissionynaybe counted.

(d) CapstondrequirementOneof thefollowing mustbe completed.

CPSC4500 SoftwareEngineerind-ab
CPSC4970 Bachelors Thesis

¥ Studentghoosingthe thesisoption mustget specialpermissionfrom the faculty Suchapproal is usually
obtainedby nding a faculty advisorin the Spring of the Junioryear This optionis intendedfor students
who are consideringgraduateschool. The Bachelor's Thesiscan also be usedtoward a portion of the thesis
requiremenfor a BS/MSprogramin ComputeiScienceFor moreinformationaboutthejoint BS/MSprogram,
pleaseseethedirectorof the BS/MS programin the Schoolof Computing.

(e) Exit Interview. EachComputerSciencemajor mustcompletean exit questionnairegr exit interview, before
they will besignedoff for graduation.This shouldbedoneduringthe nal semesteof undegraduatestudies.
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Fall Spring
Freshman | CPSC1010 (0.5) | CPSsC2020¢ 4)
CPSC2010 4) Physics2210 4)
Math 1210 4) Math 1220 4)
Writing 2010 3) GenEd 3)
GenEd )
(14.5) (15)
Sophomeag | CPSC3500 4) CPSC3505 3)
CPSC3810 4 CPSC3510 4)
CPSC2100 3) Math/scielectve (3)
Writing 3400 3) GenEd 3)
Freeelectve 3)
(14) (16)
Junior CPSC3400 (4) CSelective 3)
CStheoryelective  (3) CSelective 3)
Math/scielectve  (3) CSelective )
GenEd 3) Math/scielective (3)
Freeelective 3) GenEd 3)
(16) (15)
Senior CSelectve 3) CPSC4500 3)
CSelectve ) CSelectve 3)
CSelectve 3) Math/scielective  (3)
GenEd 3) GenEd 3)
Freeelective 3) Freeelective 4)
(15) (16)

This tablegivesan eight-semestesxampleprogramleadingto a B.S. in ComputerScience.lt is meantonly asa guide,

sincethe schedulingof electves and GeneralEducationclassesdependsuponwhich onesare selected. This schedule
assumesadequaténigh schoolpreparatiorin mathematicsit is not advisableto take Physics2210without someprevious

trainingin calculus. Note that Math 1210and ComputerScience2010mustbe taken during the fall semestem orderto

completethe requiredpre-majorclassesiuringthe rst year unlessthe studenthasadwancedplacemencredit. (YClass
requiredof pre-majors.)

Figurel.1l: ExampleComputerScienceDegreeProgram

(f) Duplicationof credit. No singleclassmaybe countedtoward morethanoneof therequirementdistedabove.

6. Continuing Performance: All computerscience mathematicsscience engineeringand writing coursestakento
satisfytherequirementdisted above mustbe passedvith a gradeof Cj or better(exceptfor CPSC1010,in which
agradeof CRis required).A studentmayrepeatsuchcoursenly onetime.

To remainin goodstandingandgraduatea studenimustmaintaina cumulatve gradepoint averageatthe University
of 2.3 or higher and also maintaina gradepoint average(GFPA) of 2.3 in computerscienceclassegaken at the
University StudentavhoseGPA in eitherof thesecatagoriesfalls belonv 2.3 arenoti ed thatthey areon probation
andwill be givenconditionsfor areturnto goodstanding.Normally, theseconditionsmustbe satis ed duringthe
next two semestersxcludingsummers Studentdailing to meettheir probationaryconditionsaredroppedrom the
rolls of the major.

All studentsadmittedasfull majorsare placedon probationarystatus. If a students GPA in eitherof the above
catayoriesis belowv 2.3 afterthe rst yearduringwhich they take upperlevel computerscienceclassesthe student
is droppedirom therolls of themajor.

Studentsare expectedto completeall requirementgor their degreewithin four yearsof acceptancéo full major
status.Studentsnot makingsatistctoryprogresgoward their degreesmay be droppedfrom the rolls anddeclared
inactive. Thedeterminatiorthata students not makingsatisactoryprogresss madein oneof two ways. Either(1)
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I |
I |
. 1 FS B/, 1
Writing CPSC1010——— CPSC20104 MATH 1210 |
I
L o _ _ _ _ |
A q (] '
?) b 1 2 h | I’)
Fl SU FS
WRTG 3400 CPSC2100 . CPSC2020 MATH 1220 PHYS2210
|
L o o |- 0 o = - & - - - J
q q q |
7 2] b b b
s F F F
CPSC3200 CPS(C3810 CPSC3500 CPSC3100
| | q
b L b
S S
CPSC3505 CPSC3510
? _I?
F
CPSC3400

Studentgnustalsosatisfythe GeneraEducation/Uniersity requirements,
take four courseghatsatisfythe math/sciencelectve, completeseven
ComputerScienceelectives,andsatisfythe Capstondrequirement.

This graphillustratesthe orderin which classesanust be taken to satisfy prerequisiteand corequisiterequirementsn
ComputerScience. Prerequisitesire connectedottom-to-top;corequisitesare connectedide-to-side.One of the two
coursegontainedn dashedoxesmustbetaken. Wherenototherwisdandicated coursesreofferedduringbothsemesters
aswell asthesummer (Y CPSC3200hasMath 2250asa prerequisite CPSC4500canbetakenonly by studentsvho are
ontrackto graduatebeforethe next offering of CPSC4500.)

Figurel.2: ComputerSciencePrerequisites

the studenthasnot completeda computersciencecoursefor a periodof oneyear or (2) thereis noreasonablevay
in which the studenttancompleteall degreerequirement®y the endof therequiredperiodof time.

In orderto be reinstatedirom inactive statusor from being droppeddueto low GPA, studentsmustpetition the
ComputerSciencdJndegraduateCommittee Reinstategtudentproceedinderthelatestgraduatiorrequirements.

If personakircumstanceprevent completionof all degreerequirementsithin four yearsof acceptancasa full
major, a studentmayrequestnextensionof a speci ¢ durationandsubmita revisedscheduleof completion.

1.4 Computer ScienceHonors Degree

The Schooloffers an HonorsBachelors Degreein ComputerScience. This programis intendedprimarily for students
thinking of a careerin researchput ary studentcanapply Studentswho wish to be admittedinto the honorstrack
shouldapplyaftertaking CPSC2020. This applicationshouldconsistof a shortstatemenbf careergoals,alongwith ary
supplementarynaterialthe studentdeemgaelevent. This supplementarynaterialis strictly optional.
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Studentsadmittedto the DepartmentaHonorstrackwill have probationanstatusuntil afterthe completionof CPSC4005.

Therequirementdor the honorsdegreearethe sameasfor the corventionalComputerSciencedegreewith the following
exceptions:

. CPSC4005is required.
. EitherHonors2211or Honors3200is required(andcanbe countedn placeof oneof therequiredwriting courses).

. At leastoneComputerSciencecourseat the 6000-level or abore mustbetaken.

A W N P

. In addition, at leastfour coursesmust be taken that either have an honorsdesignationor are ComputerScience
classesiumbereds0000r abore. At leastthreeof thesecoursesshouldbe offeredthroughthe University Honors
Curriculum(i.e., have coursenumberHonors-XXXX).

5. A Bachelors honorsthesisis required.
The upperlevel CPSCclassedaken to satisfy the above requirementsvould be countedtoward the ComputerScience
elective requirement.

At graduationthe Universityrequiresthathonorsstudentdave a GFA of atleast3.5in themajorandatleast3.4 overall.

1.5 Computer ScienceBS/MS Degree

The Schoolof Computingoffersa combinationBachelorof Science/Mastenf Sciencedegreein ComputerScience. This
programallows studentgo earna BS andMS in approximately ve academigyears. The BS/MS cancombinea BS in
eitherComputerScienceor ComputerEngineeringvith anMS in eitherComputerScienceor Computing.

Degreerequirementsirethe sameasthosefor earninga BS andMS separatelybut therearetwo basicadwantages:

2 Admissionsdecisionsaremadebeforesenioryear sostudentcanplanwith certainty

2 Thesynchronizatiorbarrierbetweerthe degreesis broken. Hence,studentsnaytake graduateclassesluringtheir
senioryear andundegradclassesluringtheir fth year

Studentswishing to pursuethe thesisoption for their MS degree must also choosethe thesisoption for their BS. The
Bachelors Thesiswill normally constitutea portionof the Masters Thesis.

Applicationsfor the BS/MS programaredueon Januaryl5thof the Junioryear Progranmdetailsandapplicationmaterials
areavailablein the BS/MSHandbookandon the Schoolof Computingwebpage.

1.6 Computer Scienceasa Minor
The Schoolof Computingoffersa minor for studentsvho desireto gain sufcient backgroundo useandprogramcom-
putersin anothereld.

In orderto be admittedasa computerscienceminor, a studentmusthave a declaredmajorin anotherdepartmenandbe
making progressn that major. The admissionprocesss similar to thatfor majorsandis carriedout at the sametimes.
Studentsaareadmittedto theminorif their averagegradein Math 1210,CPSC2010,andCPSC2020is 2.8 or highet

Theminor consistof aminimumof 18.5semestehoursof computerscienceclasses.

2 Required.Thefollowing classesnustbetaken.
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CPSC1010 Introductionto Unix
CPSC2010/2020 Introductionto ComputerScience
CPSC2100 DiscreteStructures

CPSC3500 SoftwarePractice

2 Elective. Studentsnusttake at leastoneadditional CPSCclassat the 3000level.

Computerscienceminorsareguarantee@dmissiorinto only the upperdivision classeshatcomprisetheir minor.

1.7 StudentsPursuing a SecondDegreeor a Double Major

Somestudentanay wish to earna degreein computerscienceastheir secondB.S. This is possibleaslong asthe re-
guirementdor both degreesare met. In somecasesfewer additionalclasshoursare needeecausef overlapsin the
two degrees.This is especiallytrue of studentsvhoseotherdegreeis in computerengineeringglectricalengineeringpr
mathematicswhereupperlevel classesnay sene ascomputerscienceelectives. Studentgpursuinga doublemajor must
notify the AcademicCounselor

1.8 Undergraduate Financial Assistance

The Schoolof Computinghasseveral nancial assistancewardsavailable. Applicationsareavailableon theweb!. These
scholarshipsre avardedbaseduponacademigerformanceratherthan nancial need. Most are awardedto Computer
Scienceand ComputerEngineeringfull majorsor thosestudentsavho will becomefull majorsduring the following aca-
demicyear Applicationsfor thesescholarshipsnustbe submittedo the Schools of ce by March15:

SpecialDepartmental Scholarships. Theseawardsareavailableto studentsnajoringin ComputeiScienceandComputer
Engineeringwho areresidentf the stateof Utah. They arefor residenttuition for two semestersTo beeligible,
studentsnusttake atleast12 credithourspersemester

Schoolof Computing Scholarships. A few awardsareavailableeachyearto ComputeiScienceandComputefEngineer
ing majors.Theseareunrestricteccashawardsof $500to $2,500,madepossiblen partby generouslonationsrom
the Schoolof Computingfacultyandthe EcclesFoundation.To beeligible, studentsnusttake atleast9 credithours
persemesterUsethe sameapplicationasfor the ContinuingStudentScholarship.

Collegeof Engineering Scholarships. Thesescholarshipsare awardedto studentsmajoringin ComputerScienceand
ComputerEngineering.Theseare unrestrictecdcashawardsof $500to $2000. To be eligible, studentanusttake at
least12 credithourspersemestetUsethe sameapplicationasfor the ContinuingStudentScholarship.

Studentamay alsoapply for nancial aid from the College of Engineeringwhich eachyearawardsabout25 Josephine
BeamEducationalScholarships.Thesescholarshipsare worth approximately$500 and are basedon need. Obtainan
applicationfrom the Of ce of the Deanof Engineeringn KennecotR14. Applicationsmustbe submittecby Februaryl5.

1.9 Employment Opportunities

The University Of ce of CareerServicesoffers aninternshipprogramwhich allows quali ed studentso work in their
elds of interestfor all or partof their junior and/orsenioryears. This canbe doneon a full or parttime basis,eitherin
SaltLake City or elsavhere. Studentsare paid for their work, but no creditis granted. The bene ts of suchexperience
includeexposureto ideaswhich couldhelpwith careerdecisionsmakingcontactavhich maybe usefulin the future,and

http://iwww.cs.utah.edu/info/forms/scholarstigrm.pdf
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valuableexperiencein an areathatis pertinentto currentstudies. Corporationgarticipatinginclude IBM, 3M, Hewlett
Packard,Microsoft, Evans& SutherlandNovell, Intel, andUnisys. Marny of our majorstake advantageof this valuable
opportunity Studentsseekingemploymentshouldregisterwith the University Of ce of CareerServices.

The Schoolemploys a numberof junior andseniorstudentsascomputeroperatorsandasteachingassistantsThesegjobs
involve no morethan20 hoursof work per weekat an appropriatehourly wage. Appointmentsare madeeachsemester
basedn studentapplicationswhich shouldbe submittedprior to the startof eachterm. Theseapplicationsareavailableon
theweb’. In addition,generainquiriesarereceved periodicallyfrom local industryandfrom University researclgroups
for studentswvho areinterestedn working partor full time. Theseare emailedto all ComputerScienceand Computer
Engineeringnajors.More informationmay be obtainedrom the AcademicCounselor

Studentsseekingemployment upon graduationshould contactthe University Of ce of CareerServicesin orderto be
includedon alist suppliedto employers. Studentsiot planningto work towardsan advanceddegreeshouldregisterwith
CareerServicesduringtheir junior year sincemostcompaniedegin interviewing in thefall semester

1.10 StudentParticipation in SchoolAffairs

Opportunitiesfor studentsto develop their organizationaland leadershipabilities are available through participationin
the UndegraduateStudentAdvisory Committee(UgSAC), which playsan active role in the Schoolby coordinatingthe
following:

. Courseandfacultyteachingevaluations.

. Representatiofonestudent)at facultymeetings.

. Announcementto all declaredpre-majorsandmajors.

. Representatioon the College StudentAdvisory Committee.

. Organizationof EngineeringMeekactuities.

. Organizationof lunchmeetingsor pre-majorsandmajors.

. Organizationof universityandhigh schoolprogrammingcontests.

. Feedbaclonissuesaffectingstudentssuchasschedulingcurriculumchangesandgraduatiorrequirements.

© 0 N oo o b~ W N P

. GREpreparatiorclasses.

Anyoneinterestedn joining this organizationsshouldcontactUgSAC atugsac@cs.utah.edu . Participation,sugges-
tions,andcriticismsaresolicited.

2http://careers.utah.edu
Shttp:/mww.cs.utah.edu/dept/webforms/current/ugradktml
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Thenumberandtitle of eachcourses followedby the numberof semestehoursit carries the semester(juringwhichit
is taught(F=fall, S=spring,U=summer)jts prerequisitesits corequisitesandary courseswith whichit is cross-listed.

Wherea coursehasboth a 5000-and 6000-level numbey the 5000-level versionis intendedfor undegraduatesandthe
6000-level versionis for honorsand graduatestudents.The two versionsof the classwill meettogether but extra work
will beexpectedof honorsandgraduatestudents.

Courseghathave only 6000-level numbersmay betaken by graduateandadvancedundegraduatestudents.

Currentclassschedulesindregistrationinformationt areavailableonline.

1000Engineering Computing (3, FS)Coreq.:CPSC1010,MATH 1210
Meetswith CPSC1001.Introductionto programmingprinciplesandengineeringroblemsolvingvia computational
meanasingMATLAB (duringthe rst half of thesemesterandC (duringtheseconchalf of the semester)Decom-
positionof programsnto datarepresentationgunctions,and control structures.Cleanprogrammingpracticesare
emphasizedThe MATLAB portion of the coursefocuseson theimplementatiorof physically-basednodels,data
visualizationvia plotting, and selectechumericaltechniques.The C portion of the courseintroducesbasicsyntax
andspecialfeaturesof thelanguagdor engineeringmplementations.

1001Engineering Computing using MATLAB (1.5,FS)Coreq.:CPSC1010,MATH 1210
Meetswith CPSC1000.Introductionto programmingorinciplesandengineeringroblemsolvingvia computational
meansusing MATLAB. Decompositionof programsinto datarepresentationdunctions, and control structures.
Focuson the implementationof physically-basednodels,datavisualizationvia plotting, and selectechumerical
techniques.Cleanprogrammingpracticesare emphasized(This is a half-semestecoursethat meetswith CP SC
1000.)

1010Intr oduction to Unix (0.5,FSU)
An introductionto the Unix workstationsusedin the College of EngineeringCADE Lab. Topicsincludethe X
Windows systemUnix shellcommands,le systemissuestext editingwith Emacsaccessinghe World Wide Web
with Netscapeandelectronicmail. Self-pacedtourseusingonlineteachingaids.

http://iwww utah.edu/students/catalog.html
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1020Intr oduction to Programming in C++ (3, U)
An introductionto essentiaprogrammingconceptausingC++. Laboratorypractice.

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

An introductionto essentialprogrammingconceptsusing Java. Laboratorypracticeemphasize®bject-oriented
techniqguesndweb-basedpplicationdesign.

1040Creating Interacti ve Web Content (3, FS)
Introductionto the essential®f web pagedesignand object-orientedorogramminghroughthe useof HTML and
JavaScriptto createinteractve webpages.t is appropriatdor ary studentwho is comfortableusinga computerto
write a paperandbrowsethe Weh Thisis a 100%online coursethatcanbe completedon any computerequipped
with arecentversionof mostwebbrowsers.

1050Computersin Society(3, FS) Social/Behgioral ScienceExplorationCourse

Sunwey of the socialissuesthat surroundthe increasinglypenasive roles that computersplay in society Topics
include privagy of personalinformation, encryptionand interceptionof communicationsrisks posedby unreli-
ablecomputersystemsfreedomof speectin cyberspaceintellectualpropertyasit relatesto downloadablemedia,
computerbasedcrime, andcomputersn the workplace.Casestudieswill focuson computesrelatedissuesof cur-
rent public interest. No backgroundn computertechnologyis requiredor assumedeyond the ability to usea
computerto sende-mail, browsethe web,andwrite papers.

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

Introductionto essentiaprogrammingconceptausingC. Decompositiorof programsnto functionalunits; control
structures;fundamentaldatastructuresof C; recursion;dynamic memory managementiow-level programming.
Someexposureto C++. Laboratorypractice.(Intendedfor non-CS/CEnajors).

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

The rst courserequiredfor studentsntendingto majorin computeiscienceandcomputerengineeringlntroduction
to theengineeringandmathematicaskills requiredto effectively programcomputersandto therangeof issuescon-
frontedby computerscientists Rolesof procedurabnddataabstractiorin decomposingrogramsnto manageable
pieces.Introductionto object-orientegorogramming Extensve programmingexerciseghatinvolve the application
of elementarysoftwareengineeringechniques.

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

The secondcourserequiredfor studentsintendingto majorin computerscienceand computerengineering. In-

troductionto the problemof engineeringcomputationakf ciency into programs. Classicalalgorithms(including
sorting,searchingandgraphtraversal)anddatastructuregincluding stacks gueueslinkedlists, trees hashtables,
andgraphs).Analysisof programspaceandtime requirementsExtensve programmingexerciseshatrequirethe
applicationof elementaryechniquegrom softwareengineering.

2100Discrete Structures(3, F) Prereq..CPSC2010

Introductionto propositionalogic, predicatdogic, formallogical aguments,nite sets functions,relations,induc-
tive proofs,recurrenceelations graphsandtheir applicationgo ComputerScience.

3100Models of Computation (3, F) Quantitatvely Intensve B.S.Course. Prereq..CPSC2020,CPSC2100
Modelsof sequentiatomputationjncluding nite-state automatapush-davn automataand Turing machines.

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

Scienti c computationrelevantto computerscienceand engineering; oating-point arithmetic, systemsof linear
equationgdirectanditerative techniques)nonlinearequationgunivariateand multivariate),interpolationand dif-
ferentiation(divided differences)integration(mechanicahndGaussiamuadraturespptimal quadraturesgpproxi-
mationby splinefunctions(naturalsplinesandB-splines,optimality of splines).
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3400Computer Systemg4, F) Prereq..CPSC3500,CPSC3810

Introductionto computersystemdsrom a programmes point of view. Machinelevel representationsef programs,
optimizing programperformancememoryhierarcly, linking, exceptionalcontrol o w, measuringorogramperfor
manceyirtual memory concurrenprogrammingwith threadsnetwork programming.

3500Software Practice | (4, F) Prereq..CPSC2020

Meetswith CPSC5010.Practicalexposureto the proces®f creatinglarge softwaresystemsincludingrequirements
speci cations,design,implementation testing, and maintenance.Emphasison software process software tools
(detuggerspro lers, sourcecoderepositoriestestharnessesyoftwareengineeringechniquegtime management,
codeand documentatiorstandardssourcecode managementobject-orientedanalysisand design),and teamde-
velopmentpractice. Much of the work will bein groupsandwill involve modifying preisting software systems.

3505Software Practice Il (3, S) Prereq..CPSC3500

A morein-depthstudyof traditionalsoftwaredevelopment(usingUML) from inceptiontthroughimplementation.
Theentireclassis team-basedandwill includea projectthatusesanagile process.

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

Meetswith CPSC5020. Study of algorithms,datastructuresand compleity analysisbeyond the introductory
treatmenfrom CPSC2020. Balancedrees,heapshashtables,string matching,graphalgorithms,externalsorting
andsearching.Dynamic programming exhaustve search.Spaceandtime compleity, derivation and solution of
recurrenceelations,compleity hierarchiesreducibility, NP completenesd.aboratorypractice.

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

Ideasbehindthe designandimplementatiorof programminganguages Syntacticdescription;scopeandlifetime
of variables;runtime stackorganization;parsingandabstractsyntax; semantidssuesitype systemsprogramming
paradigmsinterpreterandcompilers.

3700Fundamentalsof Digital SystemDesign(4, S) Quantitatvely Intensve B.S. Course. Cross-listecasECE 3700.
Prereq..CPSC20100r CPSC2000,PHYCS2220

Techniguedor reasoningabout,designing minimizing andimplementingdigital circuitsandsystems.Combinato-
rial (logic andarithmetic)and sequentiakircuits are coveredin detail leadingup to the designof completesmall
digital systemauising nite statemachinecontrollers.Useof computeraidedtoolsfor designminimization,andsim-
ulationof circuits. Laboratoryis includedinvolving circuit implementatiorwith MSI, LSI, and eld programmable
gatearrays.

3710Computer DesignLaboratory (3, F) Cross-listecasECE3710.Prereq..CPSC/ECE3700,CPSC/ECE3810

Working in teams studenteemploy the conceptof digital logic designandcomputerorganizationto design,imple-
ment,andtesta computingsystem.Interfacel/O devicesanddevelop associatedoftware/ rmware. Extensve use
of CAD andsoftwaretools.

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

Introductionto issuesin embeddedystemdesignusing microcontrollers. Topicsinclude: microcontrollerarchi-
tecture,memoryinterfacing, serialand parallel /O interfacing, analoginterfacing, interruptsynchronizationand
embeddedoftware.

3810 Computer Organization (4, F) Quantitatvely Intensive B.S. Course. Cross-listedas ECE 3810. Prereq.:
CPSC20200r CPSC2000

An in-depthstudy of computerarchitectureand design,including topics suchas RISC and CISC instructionset
architecturesCPU organizations pipelining, memorysystemsjnput/output,and parallel machines. Emphasids
placedon performanceneasuresndcompilationissues.
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3950IndependentStudy (1-4)

3960SpecialTopics (1-4)
The following specialtopics coursesare currently scheduledor the 2005-06academicyear Contactthe faculty
membeilin chagefor details.Checkthe on-linescheduldor a morecurrentlisting of offerings.

2 CPSC3960Team Software Engineering (3,S).Prof. Kessler

3991Computer Engineering Junior Seminar (0.5,F) Cross-listechsECE 3991.Prereq..CE majorstatus

Presentationfrom faculty andindustryrepresentatiesto discusgrendsin computerengineeringprofessionalism,
ethics,theimpactof engineeringn globalandsocietalcontexts, lifelong learning,andcontemporaryssues.

3992Computer Engineering Pre-Thesis/Pe-Project (0.5, S) Cross-listedasECE 3992. Prereq..CPSC/ECE991,CE
majorstatus; Coreq..CPSC/ECE3720

Fundamentalsf projectplanning(scoping.groupselectionfisk assessmenschedulingpbackupplanning,stratgy,
etc.) arecoveredin the rst half of the course. The secondhalf involves studentpresentationsnd critique of
proposalsn progressThe nal resultof thecoursewill beanapprosedprojector thesisproposal.

4005Honors Reseach Practice (3, S) Prereq..CPSC3500andadmissiorto CSHonorstrack

Techniquedor identifyinga ComputetSciencaesearctproblem literaturereview, researclexecution,andprepara-
tion for publication.

4010Teachinglntr oductory Computer Science(1, FS)Prereq. Permissiorof instructor

Issuesconfrontedby undegraduatdeachingassistantin introductorycomputersciencecoursesincludingleading
lab sectionsconductingof ce hours,gradingassignmentssommunicatingwith students.Eachstudentmustcur
rently beanundegraduataeachingassistanin the Schoolof Computing.May betakenfor creditupto threetimes.

4500Software Engineering Laboratory (3, S) Prereq..CPSC3510,seniorstandingin ComputerScience

Developmenbf signi cant softwaresystemsyy smallstudengroupswith emphasi®n applyingsound disciplined
softwareengineeringractice.

4540Web Software Ar chitecture (3, S) Prereq..CPSC3510

Softwarearchitecturesprogrammingmodels,andprogrammingernvironmentspertinentto developingweb applica-
tions. Topicsincludeclient-sener model, multi-tier softwarearchitectureglient-sidescripting (JavaScript),sener

side programming(Servletsand JavaSener Pages),componenteuse(JasaBeans)databaseonnectvity (JDBC),
andwebseners.

4550Simulation (3, F) Prereq..CPSC3510

Basicsimulationmodelingmodelingcomplex systemsbasicprobabilityandstatisticsor simulation,building valid
simulations,randomnumbers,and output dataanalysis. Both discreteevent and continuoussimulation may be
covered.

4710Computer Engineering SeniorProject (3, F) Cross-listedhsECE4710.Prereq..CPSC/ECE710,CPSC/ECEB720,
CPSC/ECE3992

Thisis the capstongrojectcoursefor ComputerEngineeringnajorswho do not choosdo do athesis.Projectsare
donein groupsandareof the students choosing.Classroonsessionsare devotedto improving presentatiorskills
andsene aspeerreviews of theideasandwork doneto date.Multiple in-progres®oral presentationarerequiredas
isa nal written projectreportanda nal oral presentation.

4950IndependentStudy (1-4)
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4960-49645pecialTopics (1-4)

The following specialtopics coursesare currently scheduledor the 2005-06academicyear Contactthe faculty
memberin chagefor details.Checkthe on-line schedulgor amorecurrentlisting of offerings.

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

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

Only studentsvho have previously worked with a faculty memberin a researchlgroupmay registerfor Bachelors
Thesiscredit,andthenonly with the permissionof the faculty member An undegraduatethesisis a publication-
quality descriptionof work donein previous semestersAt a minimum a thesismustbe publishedas a technical
report;ideally, it shouldbe submittedto a conferencer journal. A Bachelors Thesisis intendedasanalternatve to
the seniorSoftwareengineering-aboratoryfor studentavho areheadedor graduateschool.

4991 Computer Engineering Senior Thesisl (2, F) Cross-listecasECE4991. Prereq..CPSC/ECE3992andapproed
seniorthesisproposal

Studentsvork onoriginal seniorthesisprojectunderthedirectionof theirapprovedthesisadvisor This coursealong
with CPSC/ECE992substitutdor CPSC/ECE710(ComputerEngineeringSeniorProject)for studentsvho have
choserto doathesis.

4992Computer Engineering Senior Thesisll (2, S) Cross-listecasECE4992.Prereq..CPSC/ECE991

Studentswork on an original seniorthesisproject underthe direction of their approved thesisadvisor make an
oral presentatiorat the annualstudenttechnicalconferenceandprepareandsubmittheir seniorthesisfor approval.
This coursealongwith CPSC/ECE1991substitutdfor CPSC/ECE710(ComputerEngineeringSeniorProject)for
studentavho have choserto do athesis.

4999Computer ScienceHonors Thesis/Poject (3) Prereq.:Upperdivision Communications/Writingseniorstatushe
CSHonorsProgram

An honorsthesisis a publication-qualitydescriptionof work donein previous semestersAt a minimum a thesis
mustbe publishedasatechnicalreport;ideally, it shouldbe submittedto a conferencer journal.

5010Software Practice (4, FS) Prereq..CPSC2020andpermissiorof instructor

Meetswith CPSC3500. This courseis for graduatestudentsrom otherthanthe Schoolof Computing. Practical
exposureo the proces®f creatinglarge softwaresystemsincludingrequirementspeci cations designimplemen-
tation, testing,and maintenance Emphasison software processsoftwaretools (detuggers,pro lers, sourcecode
repositoriestestharnessesyoftwareengineeringechniquegtime managementodeanddocumentatioistandards,
sourcecodemanagementbbject-orientedanalysisand design),andteamdevelopmentpractice. Much of the work
will bein groupsandwill involve modifying preeisting softwaresystems.

5020AdvancedAlgorithms and Data Structur es(3, FS) Prereq..CPSC5010andpermissiorof instructor

Meetswith CPSC3510. This courseis for graduatestudents§rom otherthanthe Schoolof Computing. Study of
algorithms,datastructuresandcompl«ity analysisbeyondtheintroductorytreatmenfrom CPSC2020. Balanced
trees,heaps,hashtables,string matching,graphalgorithms,external sorting and searching. Dynamic program-
ming, exhaustve search. Spaceandtime compleity, derivation and solution of recurrenceelations,compleity
hierarchiesreducibility, NP completeness.

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

Meetswith CPSC6100. Finite Automataandrelatedtopics(BDDs, Preslirger Arithmetic, anddecidabldragments
of rst-order logic). Automataon In nite Words,connectionsvith Speci cationandVeri cation of SystemsPush
Down Automata, Turing Machines Proofsby Reduction DiagonalizationProblemsn Computability First-order
Logic andDecidability NP Completeness?-spaceCompletenesdndegraduatesnly.
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5300Arti cial Intelligence (3, S) Prereq..CPSC3510

Meetswith CPSC6300. Introductionto eld of arti cial intelligence,including heuristicprogramming problem-
solving,searchtheorenproving, questioransweringmachindearning patternrecognition gameplaying,robotics,
computervision. Undegraduatesnly.

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

Meetswith CPSC6310. The mechanicsof robots, comprisingkinematics,dynamics,and trajectories. Planar
spherical,and spatialtransformationsind displacementsRepresentingrientation: Euler angles,angle-axis,and
quaternionsVelocity andaccelerationthe Jacobiarandscrav theory Inversekinematics:solvability andsingular
ities. Trajectoryplanning:joint interpolationandCartesiartrajectories.Staticsof serialchainmechanismslnertial
parameterdNewton-EulerequationsP'Alembert's principle. Recursie forward andinversedynamics.Undegrad-
uatesonly.

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

Meetswith CPSC6320.Basicpattern-recognitioandimage-analysisechniqueslow-level representatiorintrinsic
images,'shapefrom” methodssegmentationtextureandmotionanalysisandrepresentationf 2-D and3-D shape.
Undegraduatesnly.

5340Natural LanguageProcessing3, F) Prereq..CPSC3510

Meetswith CPSC6340. Computationaimodelsand methodsfor understandingvritten text. Introductionto syn-
tacticanalysis semanticanalysis discourseanalysis knowledgestructuresandmemoryorganization.A variety of
approachearecovered,including conceptuatiependenctheory connectionistnethodsandstatisticaltechniques.
Applicationsincludestoryunderstandingiactextraction,andinformationretrieval. Undegraduatesnly.

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

Meetswith CPSC6350. Techniquegor developingcomputeisystemshatcanacquirenew knowledgeautomatically
or adapttheir behaior over time. Topicsincludeconceptiearning,decisiontrees,evaluationfunctions,clustering
methods,explanation-basetkarning, languageearning, cognitive learningarchitecturesconnectionistmethods,
reinforcementearning,geneticalgorithms hybrid methodsanddiscovery. Undegraduatesnly.

5450Computer Security (3, S) Prereq..CPSC3400
(This coursewill beofferedasCPSC5961in Spring2005.)

54600perating Systems(4, F) Prereq..CPSC3510,CPSC3400

Characteristicspbjectives, and issuesconcerningcomputeroperatingsystems. Hardware/softvare interactions,
processnanagementnemorymanagemenprotection synchronizationresourceallocation, le systemssecurity
anddistributedsystemsExtensve systemgrogramming.

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

Lexical analysistop-davn andbottom-upparsing,symboltables,internalforms andintermediatdanguagestun-
time environments,codegenerationcodeoptimization,semanticspeci cations,error detectionandrecovery. Use
of softwaretoolsfor lexical analysisandparsing.

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

Meetswith CPSC6480.A comprehense studyof theprinciplesandpracticesof datacommunicatiorandnetworks.
Topicsinclude: transmissiomrmedia,dataencodingjocal andwide areanetworking architecturesinternetwork and
transporfprotocols(e.g.,IPv4,1Pv6, TCR UDP, RPC,SMTP),networkinginfrastructurge.g.,routersnameseners,
gatevays),network managementjistributedapplicationsnetwork security andelectroniccommercePrinciplesare
putinto practicevia anumberof programmingprojects.Undegraduatesnly.
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5520Anatomy of a Modern Programming Language(3, S) Prereq..CPSC3520

Requirementschallengesand techniquedor designinga modernprogramminglanguage currently focusingon
Java asa casestudy Syntacticandlexical issuessemanticspeci cation, modularity conceptssupportfor object-
orientedprogrammingtypesandsubtypestype safetyandsecurity portability, compilability, dynamiclinking and
loading, programevolvability, use of metadata(re ection), multi-threading,native codegenerationand linkage,
generictypes,persistence.

5530DatabaseSystems(3, F) Prereq..CPSC3500

Meetswith CPSC6530.Representingnformationaboutrealworld enterprisesisingimportantdatamodelsinclud-
ing the entity-relationshiprelationalandobject-orientedpproachesDatabas@esigncriteria,includingnormaliza-
tion andintegrity constraintsimplementatiortechniquesisingcommerciadatabasenanagemengystemsoftware.
SelectechdvancedTopicssuchasdistributed,temporalactve, andmulti-mediadatabasedJndegraduatesnly.

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

Meetswith CPSC6540. Fundamentalsf input/outputdevices,userinterfaces andhumanfactorsin the context of
designingnteractve applicationsUndegraduatesnly.

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

Basicdisplaytechniquesdisplay devices,and graphicssystems.Homogeneousoordinatestransformationsand
clipping. Introductionto lighting models.Introductionto rastergraphicsandhidden-surdceremoval.

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

Basicdisplaytechniquesdisplay devices, and graphicssystems.Homogeneousoordinatestransformationsand
clipping. Introductionto lighting models.Introductionto rastergraphicsandhidden-surdceremoval.

5610AdvancedComputer Graphics| (3, F) Prereq..CPSC5600

Meetswith CPSC6610. Interactve 3D computergraphics,polygonalrepresentationsf 3-D objects. Interactie
lighting models. Introductionto interactize texture mapping,shadav generationjmage-basedechniquesuchas
stencils hidden-lineremoval, andsilhouetteedges Introductionto image-basedendering globalillumination, and
volumerendering.Undegraduatesnly.

5630Scienti ¢ Visualization (3, F) Prereq..CPSC3510;CPSC32000r CPSC52100r MATH 5600

Meetswith CPSC6630. Introductionto the techniquesandtools neededor the visual display of data. Students
will explore mary aspectof visualization,usinga "from conceptgo results”format. The coursebegins with an

overview of theimportantissuesnvolvedin visualization,continueghroughanovervien of graphicstoolsrelating

to visualization,andendswith instructionin the utilization andcustomizatiorof a variety of scienti ¢ visualization
softwarepackagesUndegraduatesnly.

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

Meetswith CPSC6720. Designof analogandmixed-signalCMOSintegratedcircuits. Fundamentabuilding blocks
for analogcircuits, including the basicprinciplesof op amp,currentmirror, andcomparatoidesign. The basicsof
sample-and-holaircuits. Studentscompleteintegratedcircuit design,simulation, layout, and veri cation using
computeraideddesigntools. Undegraduatesnly.

5740Computer-Aided Designof Digital Cir cuits (3, S) Cross-listecisECE5740.Prereq.CPSC/ECB700,CPSC3510

Meetswith CPSC6740.Introductionto theoryandalgorithmsusedfor computeraidedsynthesiof digital integrated
circuits. Topicsincludealgorithmsandrepresentationfor Booleanoptimization,hardwaremodeling,combination
logic optimization,sequentialogic optimizationandtechnologymapping.Undegraduatesnly.

5750Synthesisand Veri cation of AsynchronousVLSI Systemg3) Cross-listecasECE5750.Prereq..CPSC/ECE700,
CPSC3510
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Meetswith CPSC6750. Introductionto systematianethodsfor the designof asynchronou®/LSI systemsrom
high-level speci cationsto ef cient, reliablecircuitimplantationsTopicsincludespeci cation,protocols graphical
representationsynthesispptimizationusingtiming information,andveri cation. Undegraduatesnly.

5830VLSI Architecture (3, S) Cross-listechsECE5830.Prereq..CPSC/ECE3700,CPSC/ECE3810

Meetswith CPSC6830. Project-basedtudy of a variety of Topicsrelatedto VLSI systems. Useof eld pro-
grammableatearraysto designimplementandtesta VLSI project.Undegraduatesnly.

5950Independent Study (1-4)

5960-596%pecial Topics(1-4)

The following specialtopics coursesare currently scheduledor the 2005-06academicyear Contactthe faculty
membeilin chagefor details.Checkthe on-line scheduldor a morecurrentlisting of offerings.

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

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

This is anindependenstudy offering designedo encouragéeginning graduatestudentg¢o conduct,publish,and
presenbriginalresearclearlyin theirgraduateareersA graduatestudentanearncreditfor CPSC6020by having
a rst-authoredpaperacceptedor publicationin a top-tier journal or conferenceand by subsequentlypresenting
the publishedwork in a one-houresearctcolloquium. Theresearchmustbe conductedvhile a graduatestudentat
Utah; the papermustbe acceptedvithin two yearsof enrollingin the graduatgprogram;the journal or conference
mustbe approed by the students graduatecommittee;the colloquiummustbe presentedssoonaspossibleafter
the acceptancef the paper;andthe studentmustcompletetheserequirementsandregisterfor CPSC6020within
threeyearsof enrollingin thegraduatgprogram.CPSC6020may not berepeatedor credit.

6100Foundationsof Computer Science(3, S) Prereq..CPSC3100,CPSC3510
Meetswith CPSC5100. Graduateandhonorsstudentonly. Extrawork required.

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

Study of methodsfor formally specifyingand verifying computingsystems. Speci ¢ techniquesnclude explicit
stateenumerationjmplicit stateenumerationautomatediecisionproceduredor rst-order logic, and automated
theoremproving. Examplesselectedrom the areasof superscala€PU design parallelprocessomemorymodels,
andsynchronizatiorandcoordinationprotocols.

6210AdvancedScienti c Computing | (3, F) Prereq..CPSC3200,CPSC3510,MATH 3150

An introductionto existing classicaland modernnumericalmethodsand their algorithmic developmentand ef -
cientimplementation.Topicsinclude: numericallinear algebrajnterpolation,approximatiormethodsandparallel
computatiormethoddor nonlinearequationsprdinarydifferentialequationsandpartial differentialequations.

6220AdvancedScienti c Computing Il (3, S) Prereq..CPSC62100r MATH 5600

A studyof the numericalsolution of two andthreedimensionalpartial differentialequationghat arisein science
and engineeringoroblems. Topicsinclude: nite differencemethods, nite elementmethods,boundaryelement
methodsmultigrid methodsmeshgenerationstorageoptimizationmethodsandadaptve methods.

6230High Performance Parallel Computing (3, S) Prereq.:Programmingn C/C++

Overview of parallelcomputing; processorscommunicationgopologiesandlanguages.Use of workstationnet-
works asparallelcomputers.Designof parallelprograms:datacomposition Joad balancing,communicationsand
synchronisationDistributedmemoryandsharednemoryprogrammingmodulesMPI, PVM, threadsPerformance
modelsandpracticalperformancenalysis.Casestudiesof parallelapplications.



2. ComputerScienceCourses 17

6300Arti cial Intelligence (3, S) Prereq..CPSC3510
Meetswith CPSC5300. Graduateandhonorsstudentonly. Extrawork required.

6310Robotics (3, F) Cross-listecasME EN 6220.Prereq..CPSC1000,MATH 2250,PHYCS2210
Meetswith CPSC5310. Graduateandhonorsstudentonly. Extrawork required.

6320Computer Vision (3, S) Prereq..CPSC3510,MATH 2210,MATH 2270
Meetswith CPSC5320. Graduateandhonorsstudentnly. Extrawork required.

6340Natural LanguageProcessing3, F) Prereq..CPSC3510
Meetswith CPSC5340. Graduateandhonorsstudentonly. Extrawork required.

6350Machine Learning (3, F) Prereq..CPSC3510;CPSC5300/6300recommended
Meetswith CPSC5350. Graduateandhonorsstudentnly. Extrawork required.

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

Humaninterfaces: visual, auditory haptic, and locomotorydisplays; position tracking and mapping. Computer
hardwareandsoftwarefor the generatiorof virtual environments.Networking andcommunicationsTelerobotics:
remotemanipulatorandvehicles low-level control, supervisorycontrol,andreal-timearchitecturesApplications:
manufcturing,medicine hazardougrvironmentsandtraining.

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

Compilationof modernlanguagesOptimizationtechniquestegisterallocationandinstructionschedulinggarbage
collection,exceptionhandling.Linkersandlate-stageompilationandoptimization.

6480Computer Networks (3, F) Prereq..CPSC3510,CPSC3400
Meetswith CPSC5480. Graduateandhonorsstudentonly. Extrawork required.

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

Examinationof theformal andpragmatiddeasbehindprogrammindanguagedesign.Imperatve, functional,logic,
object-orientedandmulti-paradigmianguagesLambdacalculus, xpoints, type systemsandpredicatdogic. De-
notationalsemanticandmodelsof concurreng. (Alternateyears.Next plannedofferingis Spring2005.)

6530DatabaseSystems(3, F) Prereq..CPSC3500
Meetswith CPSC5530. Graduateandhonorsstudentonly. Extrawork required.

6540Human/Computer Interaction (3, F) Prereq..CPSC3500
Meetswith CPSC5540. Graduateandhonorsstudentnly. Extrawork required.

6610AdvancedComputer Graphics| (3, S) Prereq..CPSC5600/6600
Meetswith CPSC5610.Graduateandhonorsstudentonly. Extrawork required.

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

Introductionto ray-tracing. Intersectiormethodsfor 3-D objects,re ection andrefraction. Introductionto surface
andsolid texturing. Introductionto continuous-ton@icturesandthe aliasingproblem. Specialeffectssuchassoft
shadavs, depth-of- eld, motion-blur andindirectlighting.

6630Scienti ¢ Visualization (3, F) Prereq..CPSC3510;CPSC32000r CPSC62100r MATH 5600
Meetswith CPSC5630.Graduateandhonorsstudentonly. Extrawork required.
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6670Computer-Aided GeometricDesignl (3, F) Prereq.MATH 2210,MATH 2250,CPSC3510; Coreq.:CPSC5600/6600

Introductionto currentconceptsandissuesn CAGD systemswith emphasin free- form surfacedesign;mathe-
maticsof free-formcurve andsurfacerepresentation&cludingCoonspatchesBeziermethod B-splines triangular
interpolantsandtheir geometricconsequencesjassicaburfacegeometryjocal andglobaldesigntradeofs andex-
plicit andparametridradeofs; subdvisionandre nementastechniquesn modeling;currentproductioncapabilities
comparedo advancedresearchLaboratoryexperimentswith currentCAD systems.

6680Computer-Aided Geometric Designll (3) Prereq..CPSC6670
Projectbasedn materialcoveredin CPSC6670.

6710Digital VLSI Design(4, F) Cross-listecasECE6710.Prereq..CPSC/ECE3700

Introductionto basicconceptf the designof CMOS integratedcircuits. Staticanddynamicpropertiesof CMOS
circuits,compositdayoutof CMOS circuits,andmodelingof transistors.Commonlyencountere€MOS circuits.
Studentscompletedesign,compositelayout, and simulationof an integratedcircuit projectusingcomputeraided
designtools.

6720AdvancedIintegrated Cir cuit Designll (3, S) Cross-listedasECE6720.Prereq..ECE3110
Meetswith CPSC5720. Graduateandhonorsstudentonly. Extrawork required.

6721Analog Integrated Cir cuits Lab (1, S) Cross-listedasECE6721.Coreq.:CPSC/ECE720/6720

Optionallab thataccompanie€P SC/ECE5720/6720.Studentswill testandcharacterizdéransistorsgircuits,and
systemn modernCMOS cchips.

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

This courseis designedor studentsvho fabricatedan integratedcircuit in CP SC/ECE5720/6720.Studentswill
testtheir chipsindependenthandreporton the experimentakesults.

6740Computer-Aided Designof Digital Cir cuits (3, S) Cross-listechsECE6740.Prereq.CPSC/ECEB700,CPSC3510
Meetswith CPSC5740. Graduateandhonorsstudentonly. Extrawork required.

6750Synthesisand Veri cation of AsynchronousVLSI Systemg3, F) Cross-listecasECE6750.Prereq..CPSC/ECE3700,
CPSC3510

Meetswith CPSC5750. Graduateandhonorsstudentonly. 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,methodologiesandtechniques.Failure
modesmodelingtechniquestesting,clock skew analysisclock distribution, poweranalysispowerline distribution,
electricalruleschecking megacelldesign o w, andotherimportantdesignissues.

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

Principlesof modernhigh performancecomputerand micro architecture: static vs. dynamicissues,pipelining,
control and data hazards branchpredictionand correlation, cachestructureand policies, cost-performanceand
physicalcomplity analyses.

6830VLSI Architecture (3, S) Cross-listechsECE 6830.Prereq..CPSC/ECE700,CPSC/ECE3810
Meetswith CPSC5830. Graduateandhonorsstudentnly. Extrawork required.

6960-696%Fpecial Topics(1-4)

Thefollowing speciakopicscoursesrecurrentlyscheduledor the2005-200&cademigear Contactheinstructor
for details.Checkthe on-line scheduldor a morecurrentlisting of offerings.
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2 CPSC6960Modeling/Analysis of Biological Networks (3,F). Prof. Myers.
2 CPSC6961Creating Complex Software Systemg(3,F). NathanDykman.
2 CPSC6962AdvancedAlgorithms (3,F).Prof. Silva.

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

7010Writing Reseach Proposals(2, S) Prereq.:.Graduatestandingn ComputerScience

Fundamentahspectof writing computerscienceresearchproposalsjncluding thesis,dissertationandgrantpro-
posals. Form, style, substanceand marketing of effective proposalswill be considered.Emphasiss placedon
developingandpresentingclearandcompellingideas. Substantialvriting andclasspresentationg requiredof all
participants(Thisis a half-semestecourse.)

7120Information-BasedComplexity (3) Prereq..CPSC3200,MATH 2270,MATH 3210

Analysisof optimalcomputationamethodgor continuousproblems.Introductionto the generalworstcasetheory
of optimal algorithms, linear problems,and spline algorithmsaswell as selectedhonlinearproblems. Examples
includeoptimalintegration,approximationnonlinearzero nding, and x edpoints.

7240Sinc Methods (3, S) Prereq..CPSC5210/62100r MATH 56000r MATH 5610

Sinc methodsfor solving dif cult computationaproblems,suchas partial differentialandintegral equationprob-
lems,thatarisein scienceandengineeringesearchEmphasi®n parallelcomputation Applicationsvary, depending
on participantdn the class.Studentsaregiven projects—wheneer possiblein their areasof research—thdeadto
publishableresearcharticles.

7310AdvancedRobotics(3, S) Cross-listedasME EN 7230.Prereq..CPSC/MEEN 5310/63100r 5220/6220

Coversthekinematicsdynamicsandcontrolof roboticmanipulators Projectscontrollingrobotswill beanintegral
partof thecourse.

7420EmbeddedSystems(3, S)
(Alternateyears.Will beofferedSpring2005asCPSC7963.)

7430Concurrency(3,S)
(Alternateyears.Next plannedofferingis Spring2006.)

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

Practicaldistributedoperatingsystemsonceptsrom basicghroughthe stateof theart. Topicsincludeinterprocess
communicationgclient-serer systemsdistributed sharedmemory distributed le systemsdistributed databases,
portablecomputing,softwarefault tolerance andwide-areae.g. web) applications.Work includesindividual oral
presentationsa groupproject,andawritten researchieport.

7530Functional Programming (3, S) Prereq..CPSC3520,CPSC3100
(Alternateyears.Next plannedoffering is Spring2006.)

7650Image Synthesis(3, U) Prereq..CPSC5620/6620CPSC6670,MATH 5010
Usingcameraandsensoisimulationalongwith physicalsimulationto generateealisticsyntheticimages.

7810AdvancedComputer Architecture (3, S) Cross-listecasECE 7810.Prereq..CPSC/ECE6810

Issuesin the designof modernmicroprocessorsyith emphasion currentresearchopicsin the eld. Offeredin
alternateyears.
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7820Parallel Computer Ar chitecture (3, S) Cross-listecasECE 7820.Prereq..CPSC/ECE810

Architecture,design,and analysisof parallelcomputersystems:vector processingdatavs. control concurreng,
sharednemory messagg@assingcommunicatiorfabrics,casestudiesof currenthigh performancearallelsystems.
Offeredin alternateyears.

7960—796%FpecialTopics(1-4)
The following specialtopics coursesare currently scheduledor the 2005-06academicyear Contactthe faculty
membeilin chagefor details.Checkthe on-linescheduldor a morecurrentlisting of offerings.
2 CPSC7965AdvancedDatabaseSystems(3,S).Prof. Freire.
2 CPSC7966lmage Processing3,S).Prof. Whitaker.
2 CPSC7968AdvancedNetworking (Mobile/Wireless)3,S).Prof. Kasera



