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I. NEWS AND NOTES

a. CWI JoinsasIMA Participating Institution

TheCentrumvoor WiskundeenInformatica(CWI) locatedin Amsterdam,theNetherlands(seehttp://www.cwi.nl/) has
recentlyjoinedtheIMA asa ParticipatingInstitution. CWI is theNationalResearchInstitutefor MathematicsandCom-
puterSciencein theNetherlands.CWI performsfrontier researchin mathematicsandcomputerscienceandtransfersnew
knowledgein thesefieldsto societyin generalandtradeandindustryin particular.

Fromits inception,theIMA hasbeensupportedbyaconsortiumof universitiesknownastheIMA ParticipatingInstitutions.
This programhasgrown from an initial coreof 8 universities,all in the Big Ten, to 24 institutionsfrom all partsof the
country, plus 4 internationalmembers. In addition to the IMA programsthat take placein Minnesota,the IMA runs
programswith theParticipatingInstitutions.Seehttp://www.ima.umn.edu/pi-description.html for greaterdetail.

TheIMA is interestedin increasingthemembershipof ParticpatingInstitutionsandParticpatingCorportationsprograms.
ThoseinterestedshouldcontacttheIMA Director, Willard Miller, 612/624-6066or miller@ima.umn.edu.

b. Material fr om IMA Talks Online

TheIMA hasfor sometime beenpostingmaterialderivedfrom workshopstutorialsandotherprogramson its website.
Thesesmaybefoundat

http://www.ima.umn.edu/talks/

They includepapers,slidesandfor many recuenttutorials,audiorecordingstheRealAudiostreamingaudioformat.

Highlightsinclude:

� Audiorecordingsof theIMA PublicLecturebyAlanPerelsonon“Mathematics& AIDS: How MathematicsCoupled
with ExperimentRevealedtheNatureof HIV Infection”,

� Audio recordingsandnotesfrom eightlectureson IntrouductoryKinetic Theoryandrelatedtopicsby David Lever-
moreandChristianRinghofer.

� Audio recordingsa slidesof an eight lecturetutorial on “Low-speedCombstion”by JohnbuckmasterandMoshe
Matalon.

We intendto continueandexpandthesepostings,sopleasecheckthispageoccasionallyfor new material.

c. IMA Preprints Available Online

TheIMA hasfor many yearscollectedanddistributeda preprintseries.Muchof thatseries,includingall recentadditions
is availableatourweb-siteat:

http://www.ima.umn.edu/preprints/new.preprintlist.html

We invite you to perusethesiteoccasionallybothfor new additionsandfor olderpapersthatmaybeof interest.We are
workingonprovidingasearchenginewhichwill improveaccessibility. In thefuturewewill bedeemphasizingdistribution
of thisseriesonpaperin favor of thewebandCD-ROM.
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d. 2000–2001Mathematics in Multimedia PostdocsSelected

With theadviceof theorganizersof the2000–2001yearon2000–2001Mathematicsin Multimedia , theIMA haschosen
sevenpostdoctoralmembersfor theperiodSeptember1, 1999to August31,2001.As wasthecaselastyear, all postdocs
wereofferedtwo yearappointments.Thesepostdocswill be active participantsin all activities of the annualprogram.
They werechosenfrom a long list of well-qualifiedrecentPh.D. recipients.

First Year Postdocs

NAME PH.D. INSTITUTION ADVISOR
SantiagoBetelu Univ. Nacionaldel Centrodela ProvinciadeBuenosAires) RobertoGratton
JamylleCarter UCLA Tony Chan
Li-TienCheng UCLA Stanley Osher
SelimEsedoglu CourantInstituteof MathematicalSciences RobertKohn
Bin Han PrincetonUniversity Rong-QingJia
JianliangQian RiceUniversity William Symes

SecondYear Postdocs

NAME PH.D. INSTITUTION ADVISOR
Javier Armendariz NorthwesternUniversity MosheMatalon
YalchinEfendiev CaliforniaInstituteof Technology ThomasHou
TakumiHawa RensselaerPolytechnicInst. Zvi Rusak
Alexei Novikov Stanforduniversity GeorgePapanicolaou
YongKim Universityof Wisconsin AnthanasiosE. Tzavaras

Industrial Postdocs

NAME Company PH.D. INSTITUTION ADVISOR
ChristineCheng TelcordiaTechnologies JohnsHopkinsUniversity LenoreCowen
JayGopalakrishnan Medtronic TexasA& M University J.H. Bramble& J.E.Pasciak
Dimitri Kirill Motorola NorthwesternUniversity MichaelMiksis
Nilima Nigam Seagate Universityof Delaware GeorgeHsiao

e. PI Conference:Millennial Conferenceon Number Theory May 21-26,2000at the University of Illinois at
Urbana-Champaign

Conferencewebpage:http://www.math.uiuc.edu/nt2000/millennial.

ScientificProgram

Goals:The”Millennial ConferenceonNumberTheory” is aninternationalconferenceheldat theconclusionof theSpecial
Yearin NumberTheory1999/2000at theUniversityof Illinois. Theconferenceaimsto bring togetherresearchersin all
areasof numbertheoryto presentrecentdevelopmentsin numbertheory, review theaccomplishmentsof numbertheory
in thepastdecades,andchartdirectionsfor researchin numbertheoryin thenew millennium. Theconferencewill also
marktheeightiethbirthdayof PaulBateman,a long time facultymemberof themathematicsdepartmentat theUniversity
of Illinois, andheadof thedepartmentfor fifteenyears,who hasbuilt thenumbertheoryprogramat this departmentinto
oneof thelargestandmosthighly regardedin theworld.

Datesandlocation:Theconferencewill beheldonthecampusof theUniversityof Illinois atUrbana-Champaign.Lectures
will begin at9 amon Sunday, May 21,2000,andendat approximately6 pm onFriday, May 26,2000.Someparticipants
maywant to staylongerin orderto attendoneof thetwo shortsatelliteconferencesthatwill beheldimmediatelybefore
andaftertheMillennial Conference(seebelow)

PlenaryTalks: One hour plenarytalks will be given by G. Andrews, J. Bourgain, J. Coates,K. Ford, R. Graham,A.
Granville, D.R. Heath-Brown, C. Hooley, W.-C. Li, K. Murty, M. Nathanson,K. Ono, C. Pomerance,B. Poonen,W.
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Schmidt,� C. Skinner, K. Soundararajan,R. Tijdeman,R.C.Vaughan,andH. Williams. Severalof theplenarytalkswill be
in theform of broadlyaccessiblesurvey lectures.Exceptfor Bourgain’s talk which is scheduledfor Tuesdayevening,all
plenarytalkswill begivenin themornings.

Invitedhalf-hourtalks:About80numbertheoristshavebeeninvited to give30minutetalks.Thesetalkswill takeplacein
theafternoonsin threeor four parallelsessions.ContributedTalks: We canaccommodatea limited numberof contributed
talks of 15 minuteslength. To requesta slot for a contributedtalk, pleasesubmitan abstractfollowing the procedures
below.

Sponsors:Fundingfor the Millennial Conferencehasbeenprovided by the NumberTheoryFoundation;the National
ScienceFoundation;theNationalSecurityAgency; theInstitutefor MathematicsandApplications;andtheUniversityof
Illinois.

Organizers:TheOrganizingCommitteefor theConferenceconsistsof B.C. Berndt,N. Boston,H. Diamond,A.J. Hilde-
brand,from theUniversityof Illinois MathematicsDepartment,andW. Philippof theStatisticsDepartmentof theUniver-
sity of Illinois.

Email (preferred):millennial@math.uiuc.edu

f. PI Conference:Workshop on MeshfreeMethodsOctober 21,2000at the University of Iowa

ConferenceWebsite:http://www.ima.umn.edu/PI/meshfree.html

October21,2000

Organizers:J.S.Chen,K.K. Choi,W. Han,S.OliveiraandD. Stewart

Recently, a next generationof numericalmethods,collectively calledmeshfreemethodsor meshlessmethods,have at-
tractedmoreandmoreresearchersin computationalsciencesandengineering.Thegoalof the researchon themeshfree
methodsis to modify theinternalstructureof thetraditionalfinite elementmethodto make it moreflexible, versatileand
robust. Meshfreemethodshave beensuccessfullyappliedin severalareaswherethe applicationof the traditionalfinite
elementmethodis limited: moving discontinuitiessuchascracksandshocks,multi-scaleresolution,largematerialdis-
tortions,etc. A large variety of meshfreemethodshave beendevelopedin the pastfew years,including Element-Free
GalerkinMethod,hp-Clouds,Partitionof Unity FiniteElementMethod,ReproducingKernelParticleMethod.

A workshopon meshfreemethodswill beheldat theUniversityof Iowa on Saturday, October21, 2000. Theaim of this
workshopis to bring togethermathematicians,computerscientistsandengineeringresearchersto exchangeideas,results
andapplicationsof themeshfreemethods.Theworkshopwill provideagoodopportunityespeciallyfor numericalanalysts
asmany fundamentalissuesrelatedto themeshfreemethodsstill needto beinvestigated.Theworkshopis organizedby
J.S.Chen,K.K. Choi,W. Han,S.OliveiraandD. Stewart.

ProfessorIvo Babuskawill give a keynotepresentation.In addition,therewill besomeinvited presentations.If you like
to presentyourwork onmeshfreemethods,or if you areinterestedin knowing moreaboutthemethods,you arecordially
invited to participatetheworkshop.

Theworkshopis sponsoredby IMA andNSF/DARPA. Thereis noregistrationfeefor attendingtheworkshop.Mathemati-
ciansfrom IMA ParticipatingInstitutionsareeligible to receiveIMA/PI fundsfor theworkshopexpenses,whereavailable
andif approvedby themathematician’sown departmentchair. A limited amountis alsoreservedto partiallysupportsome
otherparticipantsof theworkshop.

If youareinterestedin giving a talk, or if youneedsomesupportfor yourexpense,youareencouragedto contactWeimin
Han(whan@math.uiowa.edu)asearlyaspossible,preferablybeforetheendof March.

g. Solicitation for Program Ideas

The IMA continuallyasksmembersof the mathematicalsciencescommunityfor their ideasfor future programs.This
communityincludes–inadditiontomathematicians–industrialscientists,scientistsin governmentlabs,universityscientists,
engineers,etc.whosework bringsthemin contactwith problemsinvolving mathematicalchallengesatall levels.
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Future� programsaresoughtwhichcouldbecarriedout through:

� aone-weekworkshopona topicof mathematical/scientificinterest;

� a one-monthperiodof concentrationbringing mathematiciansandotherscientiststogetherto work on a topic of
interest;

� atwo- to seven-weekSummerprogramconsistingof aseriesof one-weekworkshopstreatingsubtopicsof a topicof
interest;or

� a ten-monthAnnualProgramincluding long-termseniorvisitors, eight postdocs,six to ten one-weekworkshops,
threeto tentutorials,andweeklyseminars.

PleasecontacttheIMA Director, Willard Miller, with your ideas:

E-mail: miller@ima.umn.edu
Institutefor Mathematicsandits Applications
Universityof Minnesota
400Lind Hall
207ChurchStreetS.E
Minneapolis,Minnesota55455
phone:(612)624-6066
FAX: (612)626-7370

Pleaseseethe enclosedflyer or http://www.ima.umn.edu/ideas.htmlfor moredetailed information.

h. IMA Newsletterand UpdateDistribution via the World Wide Web

TheIMA is graduallyimplementinginternet-basedprogramsto improveourserviceto you. As a result,wehavechanged
theway we sendout theNewsletterandUpdate.We would like to e-mailyou a noticewhenthenext IMA Newsletteror
Updateis availableon theIMA Webpage,insteadof mailing you a hardcopy. Theupdatedversionof eitherpublication
areavailableonour IMA WebPage:http://www.ima.umn.edu/newsltrs/

TheIMA will continueto mail a hardcopy to specificdepartments,for postingpurposes.

If for somereasonyoucannotretrieveeitherdocumentfrom theWeb,pleasecall theIMA staff at612-624-6066or e-mail
staff@ima.umn.eduif youwould like to continueto receivea hardcopy of theIMA Newsletter.

i. Weekly IMA SeminarList Available by List Server

The IMA is happy to offer its e-mail mailing list service. The mailing list “weekly” is a distribution eachThursday
of the next week’s scheduleof IMA seminarsandevents. If you wish to subscribe,simply sendan e-mail messageto
imalists@ima.umn.eduwhosefirst line is of theform

subscribe weekly

If yourpreferrede-mailaddressis differentfrom theonefrom whichyouaresendingtherequest,thefirst line shouldbe

subscribe weekly you@e.mail.address
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The
�

subjectline andtherestof themessageareignored.Questionsor problemsshouldbesentto

owner-weekly@ima.umn.edu

The currentweekly scheduleis alsoavailableon requestvia finger seminar@ima.umn.edu. An updated.dvi
file of theIMA Newsletter(currentandrecent)is availablebyftp or throughtheworld-wideweb.

II. IMA CALENDAR

0. HOT TOPICS PROGRAMS for 2000–2001
Seehttp://www.ima.umn.edu/hot-topics.html

August16–18,2000: HOT TOPICSWorkshopon Mathematical Challengesin Global Positioning Systems
(GPS)

August28-29,2000: HOT TOPICSWorkshopon Modeling and Analysis of Noisein Integrated Cir cuits and
Systems

September8–10,2000: IMA CareerWorkshoponConnectingWomenin Mathematical Sciencesto Industry

January 10–13,2001: HOT TOPICSWorkshoponAnalysisand Modeling of Industrial Jetting Processes

1. REACTIVE FLOW & TRANSPORT PHENOMENA, September1999–June2000
Seehttp://www.ima.umn.edu/reactive/

Fall 1999: Combustion
For detailsof theFall Scheduleseehttp://www.ima.umn.edu/reactive/#fall

Winter 2000: Natural Resourcesand Envir onment
For detailsof theFall Scheduleseehttp://www.ima.umn.edu/reactive/#winter

Spring 2000: Multiscale and Transition Regimes

May 1–5: WorkshoponDispersive Corr ectionsto Transport Equations
May 18–19: TutorialonSimulation of Transport in Transition Regimes
May 22–26: WorkshoponSimulation of Transport in Transition Regimes
June5–9: WorkshoponMultiscale Models for SurfaceEvolution and ReactingFlows

2. MATHEMA TICS IN MULTIMEDIA, September2000–June2001
Seehttp://www.ima.umn.edu/multimedia/

Fall 2000: Vision, Speechand Language

September11-15 ShortCourseonMathematical Methods in Speechand ImageProcessing
September18–22 WorkshoponMathematical Foundationsof SpeechProcessingand Recognition
October 11–14 Mini-symposiumonBrain Imaging
October 16–20 Workshopon ImageProcessingand Low Level Vision
October 30–November3 WorkshoponMathematical Foundationsof Natural LanguageModeling
November13–17 Workshopon ImageAnalysisand High Level Vision

Winter 2001: Digital Libraries
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January 17–19 Mini-symposiumonFractals in Multimedia
January 25–26 TutorialonDigital Libraries
January 29–February 2 WorkshoponDigital Libraries - Data Modeling and Representation
February 12–16 WorkshoponDigital Libraries - Digital AssetManagement
February 26–March 2 WorkshoponDigital Libraries - Classification,Retrieval and Visualization

Spring 2001: GeometricDesignand Computer Graphics

April 9-13 JoingIMA-IDR Workshopon Ideal Data Representation
April 19–20 TutorialonGeometricDesign
April 23–27 WorkshoponGeometricDesign
May 10–11 TutorialonComputer Graphics
May 14–18 WorkshoponComputer Graphics
June11–15 WorkshoponHaptics, Virtual Reality and Human Computer Interaction
June16–17 CapstoneSymposiumon Mathematics in Multimedia

3. MATHEMA TICS IN THE GEOSCIENCES,September2001–June2002
Seehttp://www.ima.umn.edu/geoscience/

Fall 2001: Dynamical Systemsand Ergodic Theory

September24,2001 TutorialonSpatio-temporalPatterns in the Geosciences
September25-29,2001 WorkshoponSpatio-temporalPatterns in the Geosciences
October 8-12,2001 WorkshoponComplexity in GeophysicalSystems
October 29-November2, 2001 WorkshoponDynamical Systemsin CelestialMechanicsand Climate Dy-

namics
November12-16,2001 WorkshoponTime SeriesAnalysisand Applications to GeophysicalSystems

Winter 2002: Multiscale Phenomenaand Renormalization

Spring 2002: InverseProblemsand Quantification of Uncertainty

4. OPTIMIZA TION, September2002–June2003
Seehttp://www.ima.umn.edu/optimization/

Fall 2002: Supply Chain and LogisticsOptimization

Winter 2003: NewOptimization Paradigmsand Approaches

Spring 2003: Information Technologyand Optimization

1999–2000Annual Program:

III. REACTIVE FLOW AND TRANSPORT
PHENOMENA

September1, 1999– August312000
Organizers:JohnChadam(Universityof Pittsburgh)

AshwaniK. Kapila (Chair)(RensselaerPolytechnicInstitute)
David Levermore(Universityof Arizona)

ChristianRinghofer(ArizonaStateUniversity)

Seealsohttp://ww.ima.umn.edu/reactive/
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Intr� oduction:

Chemicallyreactingflows, andthe associatedtransportof mass,momentumandenergy, are fundamentalto numerous
areasof moderntechnology. Theseincludetherecovery, fabrication,andprocessingof materials;thedesignandoperation
of devicesthatusefossil or nuclearfuels;andthetreatmentanddisposalof wasteandtoxins. Forcesof economy, safety,
efficiency anda concernfor theenvironmentdictatenot only that theunderlyingsciencebeadvanced,but alsothatthese
advancesbe rapidly integratedinto engineering,design,manufacturingandoperation. It is broadlyrecognizedthat the
challengerequiresaninterdisciplinaryresponse,including,in particular, thedeploymentof moderntechniquesof applied
mathematics:modeling,analysisandcomputation.

In this yearof concentration,we have electedto emphasizethreetopics. Two of these,namely, Combustion,andNatural
ResourcesandEnvironment,canbeclearlyidentifiedasareasof application.Thethird,MultiscaleandTransitionRegimes,
cutsacrossapplications,focusinginsteadon processeswheretraditionalandclassicaltransportmodelsno longerapply.
Applicationsincludethin, microstructuredfilms, nanometer-scalesemiconductordevices,andsupercooledfluids.

The yearhasbeendivided into threesegments,with a total of nine workshops.In eachcase,we aim to bring together
researcherswith overlappinginterestswho maymove in disjoint scientificcircles,andexposeappliedmathematiciansto
activity in the selectedareaof the workshop. The overall focuswill be on identifying situationswherean infusion of
existing mathematicaltechnologycanleadto rapid progress,aswell asrecognizingareaswherethe existing theoretical
framework needsto be

FALL QUARTER (September1–December31,1999):Combustion
Seehttp://www.ima.umn.edu/reactive/#fall

WINTER QUARTER (January1–March31,2000):Natural Resourcesand Envir onment
Seehttp://www.ima.umn.edu/reactive/#winter

[2ex] SPRING QUARTER (April 1–June30,2000):Multiscale and Transition Regimes

Spring Quarter 2000:Multiscale and Transition Regimes

1 Workshop (May 1-5,2000)DispersiveCorr ectionsto Transport Equations

Organizers:
C. David Levermore(University of Arizona)
Anton Ar nold (Berlin TechnicalUniversity)
NaoufelBen Abdallah(University of Toulouse)
KenT.-R. McLaughlin (University of Arizona)

For curr ent information seeURL: http://www.ima.umn.edu/biology/spring/rf8.html

Dispersivecorrectionsto classicalandsemiclassicaltransportequationsarisefrom therudimentaryincorporationof quan-
tum effects into macroscopicflow descriptions.Thesemodelsplay an increasingrole in the studyof nanometerscale
electronicdevicesandof fluids at extremelylow temperatures.Advantagesof dispersively correctedtransportequations
over fully quantummechanicaldescriptionsarethat they arenumericallymoretractableandthat they allow for a more
classicalcouplingof thequantumsystemto theenvironment.

This workshopwill have two thrusts. First, it will examinethe mathematicalderivation of dispersive correctionterms
both in linearandweaklynonlinearsettingsusingWigner transformsandin stronglynonlinearsettingusingtools from
integrablesystems.Second,thecomputationalissuesraisedby theinterplaybetweennonlinearanddispersive effectsin,
for example,quantumdotsandwires,nonlinearoptics,andsuperfluids.

CONFIRMED WORKSHOP PARTICIPANTS: May 1-5,2000(asof 22April 2000)

ABDALLAH, NAOUFELBEN UniversityToulouse APR23– MAY 6
ARNOLD, ANTON Univ. desSaarlandes(FachbereichMathematik) APR27– MAY 8
BARDOS,CLAUDE Universit́edeParisVII MAY 1 – 7
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BLOCH, TONY Univ. of Michigan(Mathematics) APR29 – MAY 5
BRONSKI, JARED Univ. of Illinois UrbanaChampaign(Mathematics) MAY 1 – 8
ERCOLANI, NICHOLAS Univ. of Arizona(Mathematics) APR29 – MAY 5
FRENSLEY, WILLIAM R. Univ. of Texas-Dallas APR30 – MAY 2
GAMBA, IRENE Univ. of TexasatAustin (Mathematics) APR2 – MAY 31
GARDNER,CARL ArizonaStateUniv. (Mathematics) APR30 – MAY 4
GASSER,INGENUIN Univ. of Hamburg (AppliedMathematics) APR28 – MAY 5
GERARD,PATRICK Univ. of Paris-Sud(Mathematics) APR29 – MAY 5
GOLSE,FRANCOIS EcoleNormaleSuperieure APR29 – MAY 10
JESCHKE,SABINA TechnischeUniv. Berlin (FachbereichMathematik) APR27 – MAY 6
KAMVISSIS, SPYRIDON Univ. of Patras(Mathematics) APR29 – MAY 6
KODAMA, YUJI OhioStateUniv. (Mathematics) APR29 – MAY 4
LEVERMORE,DAVID Univ. of Arizona(Mathematics) APR1 – JUN30
LI, TONG Univ. of Iowa (Mathematics) APR29 – MAY 2
LIU, TAI-PING StanfordUniv. (Mathematics) APR29 – MAY 5
MAUSER,NORBERT Universityof Vienna(Instf. Mathematik) APR30 – MAY 6
MCLAUGHLIN, DAVID New York University-Courant APR30 – MAY 5
MCLAUGHLIN, KEN T.R. Univ. of Arizona(Mathematics) APR29 – MAY 5
RINGHOFER,CHRISTIAN ArizonaStateUniv. (Mathematics) APR4 – JUN30
SHIPMAN, STEPHEN Duke Univ. (Mathematics) APR29 – MAY 5
SLEMROD, MARSHALL Univ. of Wisconsin(Mathematics) MAY 1 – 12
SMITH, KENT LucentTechnologies,Bell Laboratories APR29 – MAY 5
TIAN, FEI-RAN OhioStateUniv. (Mathematics) APR29 – MAY 5

2 Workshop (May 22-26,2000)Simulation of Transport in Transition Regimes

Organizers:
Ir eneGamba(University of Texas,Austin)
P. Roe(University of Michigan)
Robert Glassey(Indiana University)

For curr ent information seeURL: http://www.ima.umn.edu/biology/spring/rf9.html

Technologyis increasinglyadvancinginto regimesin which particlemean-freepathsarecomparableto the lengthscales
of interest,andwheretraditionaltransportmodelsthereforebreakdown. For example,drift-dif fusionmodelsof electron-
holetransportbreakdown for submicronsemiconductorsbecausethescaleof interestareverysmall,while Navier-Stokes
approximationsof fluid dynamicsbreakdown in outerplanetaryatmospheresor spaceshuttlereentryproblem,wherethe
meanfreepatharevery large.Suchsituationscanbedescribedby particlesimulationsbut thecostof carryingtheseout is
muchgreaterthanthatof smallmean-freepathmodels,oftenbecomingprohibitivewhenoneis nearsmallmean-freepath
regimes. This makesthe simulationof problemsin which transitionregimescoexist with smallmean-freepathregimes
particularlydifficult. Thisdifficulty is compoundedwhenthegeometryis complicatedor evenrandom.

This workshopwill explorea varietyof advancedmodelssuchusmomentbasedmodels,Chapmann-EnskogandBurnett
typeexpansions,or modelsderivedfrom asymptoticlimits. Thesemodels,bothdeterministicandstochasticin origin, will
bestudiedin thecontext of thesimulationof high-altitudeflight, chargedparticlesin naturalplasmas,man-madeplasmas
(electricpropulsionfor satellites),electronand holesin semiconductordevices,and radiationthroughinhomogeneous
media.Hybrid numericalschemesthatproperlymatchtransitionwith smallmean-freepathregimeswill alsobeexamined.

CONFIRMED WORKSHOP PARTICIPANTS: May 22-26,2000(asof 22April 2000)

AGARWAL, RAMESH WichitaStateUniv. (AerospaceEngineering) MAY 21– 26
BALSARA, DINSHAW Univ. of Illinois (NCSA) MAY 20– 26
BARDOS,CLAUDE UniversityParisVII MAY 22– 26
BENTIL, DANIEL Univ. of Vermont(MathematicsandStatistist) MAY 17– 26
BOBYLEV, ALEXANDER KarlstadUniv. (Matematik) MAY 13– 27
BORGERS,CHRISTOPH TuftsUniv. (Mathematics) MAY 20– 26
CARRILLO, JOSE Univ. of Texasat Austin (Mathematics) MAY 13– 26
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CHARRIER,PIERRE Univ. BordeauxI (MathematiquesApplqúees) MAY 20 – 26
DEGOND,PIERRE Univ. PaulSabatien(UFRMIG) MAY 14 – 28
EU, B.C. McGill Univ. (Chemistry) MAY 20 – 26
FISCHETTI,MAX IBM (Research) MAY 21 – 26
GAMBA, IRENE Univ. of Texasat Austin (Mathematics) APR2 – MAY 31
GILLESPIE,DIRK Univ. of Texas(Mathematics) MAY 13 – 27
GLASSEY, ROBERT IndianaUniv. (Mathematics) MAY 20 – 26
GOBBERT, MATTHIAS Univ. of Maryland,BaltimoreCount(Mathematics& Statistics) MAY 17 – JUN16
GOUDON,THIERRY Univ. deNice - SophiaAntipolis (LaboratoireJA. Dieudonne) MAY 18 – JUN9
GROTH, CLINTON Univ. of Toronto(AerospaceStudies) MAY 20 – 26
HITTINGER, JEFFREY Univ. of Michigan(AerospaceEngineering) MAY 20 – 26
ILLNER, REINHARD Univ. of Victoria (Mathematics& Statistics) MAY 20 – 26
JEROME, JOSEPH NorthwesternUniv. (Mathematics) MAY 21 – 26
JIN, SHI GeorgiaTech(Mathematics) MAY 20 – 26
JUNGEL,ANSGAR Univ. Konstanz(FachbereichMathematikundStatistik) MAY 19 – 26
JUNK, MICHAEL Univ. of Kaiserslautern(FachbereichMathematik) MAY 21 – 29
KLAR, AXEL FU Berlin (FB MathematikundInformatik) MAY 20 – 28
LEMOU, MOHAMMED Univ. PaulSabatier MAY 21 – 27
LEVERMORE,DAVID Univ. of Arizona(Mathematics) APR1 – JUN30
LIU, HAILIANG UCLA (Mathematics) MAY 21 – 26
MASMOUDI, NADER NYU-Courant MAY 20 – 26
MAUSER,NORBERT Universityof Vienna MAY 20 – 24
MUSCATO, ORAZIO Univ. di Catania(Dipartimentodi Matematica) MAY 20 – 26
NOURI, ANNE INSA-LyonScientific& TechnicalUniver MAY 21 – 26
PARESCHI,LORENZO Univ. of Ferrara(Mathematics) MAY 21 – 27
PERTHAME, BENOIT EcoleNormaleSuperieure MAY 21 – 26
RINGHOFER,CHRISTIAN ArizonaStateUniv. (Mathematics) APR4 – JUN30
RUDAN, MASSIMO Univ. di Bologna(DEIS) MAY 20 – 26
RYZHIK, LENYA Univ. of Chicago(Mathematics) MAY 20 – 26
SARANITI, MARCO Illinois Instituteof Technology(Electrical& ComputerEngineer) MAY 20 – 26
SCHAEFFER,JACK CarnegieMellon Univ. (MathematicalSciences) MAY 20 – 26
SCHMEISER,CHRISTIAN TU Wien (Inst fuerAngewandteundNumerischeMa) MAY 13 – 27
SHU,CHI-WANG Brown Univ. (AppliedMathematics) MAY 17 – 26
SLEMROD, MARSHALL Univ. of Wisconsin(Mathematics) MAY 22 – 26
SOLER,JUAN Univ. of Granada(Aplicada) MAY 20 – 26
SONE,YOSHIO UniversityKyoto MAY 20 – 27
STRAUSS,WALTERA. Brown Univ. (Mathematics) MAY 20 – 26
STRUCKMEIER,JENS Univ. of Hamburg (Mathematics) MAY 20 – 26
XIN, ZOUPING Univ. of New York-Courant(CourantMathematicalScien) MAY 20 – 26
XU, KUN HongKongUniv. (Mathematics) MAY 20 – 26
XU, WEN-QING Univ. of MassachusettsAmherst(MathematicsandStatistic) MAY 20 – 27

3 Workshop (June 5-9, 2000) Multiscale Models for Surface Evolution and
ReactingFlows

Organizers:
Leonard Borucki (Motor ola)
Christian Ringhofer (Arizona StateUniversity)

For curr ent information seeURL: http://www.ima.umn.edu/biology/spring/rf10.html

Multilayeredcompoundmaterialswith microscopicallystructuredsurfacesplay a key role in semiconductormanufactur-
ing. Thesestructuresareproducedby a varietyof processes,suchasthedepositionof thin films, etchingtechniquesand
controlledcrystalgrowth.

Thetopicof thisworkshopis theintegrationof differentmodelsdescribingtheseprocessesondifferentspatialandtemporal
scales.Well-developedmodelsexist for eachstageof theaboveprocesseson themicroscopic-atomisticandmacroscopic-
fluid scale. However, in order to describecompletelythe whole process,it is necessaryto link thesemodelsvia an
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appropriate� mathematicaldescriptionof the transitionregimes. This involvesa mixture of boundarylayerandhomoge-
nizationtechniquesaswell asa mathematicalanalysisof thetransitionprocessfrom theatomisticdescriptionof theearly
stagesof thin film growth to theevolutionof continuousfilms. Computationalissuescoveredby thisworkshopwill bethe
deterministicandprobabilisticrepresentationof film surfacesandnumericalmethodsfor thetransitionalmodels.

CONFIRMED WORKSHOP PARTICIPANTS: June5-9,2000(asof 22April 2000)

BOON,JEAN-PIERRE Univ. Libre deBruxelles() JUN3 – 9
BORUCKI, LEN Mail StopM360(Motorola) JUN3 – 9
CALE, TIMOTHY S. RensselaerPolytechnicInstitute(ChemicalEngineering) JUN3 – 9
DEMKOV, ALEX (Motorola) JUN3 – 9
DULLES, FRED 400Lind Hall (Mathematicsandits Appli) SEP1 – AUG 31
FRIEDMAN, AVNER Univ. of Minnesota(MCIM) SEP1 – AUG 31
GHONIEM, NASRM. UCLA (Engineering) JUN3 – 9
GOBBERT, MATTHIAS Univ. of Maryland,BaltimoreCount(Mathematics& Statistics) MAY 17– JUN16
HUANG, HANCHEN HongKongPolytechnicUniv. (MechanicalEngineering) JUN3 – 9
KAPRAL, RAY Univ. of Toronto(Chemistry) JUN3 – 9
KATSOULAKIS,MARKOSA. Univ. of Massachusetts(MathematicsandStatistics) JUN3 – 9
KING, JOHN Univ. of Nottingham(TheoreticalMechanics) JUN1 – 14
LEVERMORE,DAVID Univ. of Arizona(Mathematics) APR1 – JUN30
MEYYAPPAN, MEYYA Mail Stop229-3(NASA AmesResearchCenter) JUN3 – 9
MILLER, WILLARD 400Lind Hall (Mathematicsandits Appli) SEP1 – AUG 31
MUCHA, PETER MassachusettsInstituteof Technology(Mathematics) JUN5 – 9
OSHER,STANLEY UCLA (Mathematics) JUN3 – 9
RATSCH,CHRISTIAN UCLA (Mathematics) JUN3 – 9
REITICH, FERNANDO Univ. of Minnesota(Mathematics) JUN3 – 9
RINGHOFER,CHRISTIAN ArizonaStateUniv. (Mathematics) APR4 – JUN30
ROTHMAYER, ALRIC Iowa StateUniv. (AerospaceEngineering& EngineeringMec) JUN3 – 9
ROYTBURD, VICTOR RensselaerPolytechnicInstitute(Mathematics) JUN3 – 9
SANTOSA,FADIL IMA & MinnesotaCenterfor IndustrialM (MCIM) SEP1 – AUG 31
SETHIAN, JAMES Univ. of California-Berkeley (Mathematics) JUN3 – 9
VLACHOS,DION G. Univ. of Massachusetts(ChemicalEngineering) JUN3 – 9
WALKER, ROBERT B. LosAlamosNationalLaboratory(TheoreticalChemistry& MolecPhysics) JUN3 – 9

CONFIRMED LONG-TERM SPRING 2000PARTICIPANTS (asof 22April 2000)

FourWeeksor More

Multiscale and Transition Regimes

GAMBA, IRENE Universityof Texasat Austin 1-Apr – 31-May2000
GOBBERT, MATTHIAS Universityof Maryland 1-Jun– 30-Jun2000
JIANG,LISHANG Tongji University 1-May– 31-May2000
LEVERMORE,DAVID Universityof Arizona 1-Apr – 30-Jun2000
NWABUEZE,KENNETH Universityof Brunei,Darusalam 29-May– 29-Jun2000
RINGHOFER,CHRISTIAN ArizonaStateUniversity 1-Apr – 30-Jun2000
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III. Summer2000Programs

July 19–28,2000Mathematical Modeling in Industry - A Workshop for Graduate Students

August16–18,2000Mathematical Challengesin Global Positioning Systems(GPS)
August28–29,2000Modeling and Analysisof Noisein Integrated Cir cuits and Systems

Summer Program (July 19–28,2000) Mathematical Modeling in Industry - A Workshop for
Graduate Students

Organizers:
RachelKuske (University of Minnesota)
FernandoReitich (University of Minnesota)

For curr ent information seeURL: http://www.ima.umn.edu/biology/winter/modeling/
Thisworkshopis designedto providegraduatestudentsandqualifiedadvancedundergraduateswith first handexperience
in industrialresearch.

Format: Studentswill work in teamsof up to 6 studentsunderthe guidanceof a tutor from industry. The tutor will
helpguidethestudentsin themodelingprocess,analysisandcomputationalwork associatedwith a real-world industrial
problem.Eachteamwill beexpectedto makeapublicoralpresentationandsubmitawrittenreportat theendof the10-day
period.

Projectsand Industry Mentors: Therewill be6 teamsparticipatingin theworkshop.Thefollowing industryscientists
haveagreedto participateasmentors:

Participant Affiliation TentativeTopic
Dr. RobertMelville LucentTechnologies RFCommunicationCircuits
Dr. JoanBachenko LinguisticTechnologies OptimizingLanguageModelsandTexts for AutomaticSpeechRecognition
Dr. ThomasGrandine Boeing ComputerAidedDesign:TheSurfaceIntersectionProblem
Dr. SarahPatch GeneralElectric ComputerTomography
Dr. NormCuret NationalSecurityAgency Network Analysis
Dr. David Ross EastmanKodak InkJetPrinting

Application Procedure: Graduatestudentsandadvancedundergraduatesareinvited to apply. An applicationform must
besubmittedto theIMA. In addition,two lettersof recommendationarerequired;onemustbefrom thestudent’sadvisor,
directorof graduatestudies,or departmentchair. Prerequisitesvaryanddependontheproject,but computationalskills are
important.

The IMA will cover local living expensesbut not travel (IMA ParticipatingInstitution may usetheir PI funds for this
purpose).Selectioncriteriawill bebasedon backgroundandstatementof interest,aswell asgeographicandinstitutional
diversity. Womenandminoritiesareespeciallyencouragedto apply. Applications must becompletedby April 15,2000
for full consideration.Earlysubmissionsareencouraged.Successfulapplicantswill benotifiedby May 10,2000.

A similar modelingcoursewasheld at the IMA during summer1998. The industrialproblemsandstudentreportsare
availableonline.For furtherinformationcontactima-staff@ima.umn.edu or seeon theweb
URL: http://www.ima.umn.edu/modeling/
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HO� T TOPICS Workshop (August 16–18,2000)Mathematical Challengesin Global Positioning
Systems(GPS)

Organizers:
Kai Borr e (Aalborg Universität)
Gerard Lachapelle(University of Calgary)
Brian Leininger (LockheedMartin)
Fan Liu (Honeywell)

For curr ent information seeURL: http://www.ima.umn.edu/gps/

TheGlobalPositioningSystem(GPS)utilizestriangulationand/orphasedelaysin continuoussignalsfrom a constellation
of satellitesin earthorbit to accuratelylocateareceiverantennapositionrelativeto thesesatellites.GPSplaysanimportant
role in many navigationsystemsproducedtoday, andis beginning to play an increasingrole in providing accuratetime
signalsfor many industries.Applicationsincludelandsurveying, autonomousvehiclecontrol including the smarthigh-
way system,marinenavigation,air traffic control,satellitenavigation,andpower signaltime synchronization.With the
additionof differentialor relativesignals,ultra-highprecisionGPSis capableof positionaccuracieson theorderof a few
centimeters.

Thereis a needfor sophisticatedalgorithmsfor accuratelyandreliably processingtheGPSsignalsfor timing andnavi-
gation. Mathematicsis of critical importancehere. Areasof mathematicsthatarerelevant includelinearandnon-linear
algebra,signalprocessingandfiltering, wavepropagation,statistics,andscattering.

This workshopwill focuson mathematicalissuesthatarisein increasingtheprocessingspeed,accuracy andreliability of
GPS.It will beanopportunityfor themathematicalcommunityto becomemoreawareof theseissues.Invitedparticipants
will bemathematicians,engineersandscientistsfrom industryandfrom academia.

Amongtheprincipaltopicsconsideredwill be:

� Problemswith reflectedsignals(Multipath)with respectto pseudo-rangedataandintegratedcarrierdata,theirmath-
ematicalcharacterizationandmethodsof addressingtheseproblems

� Integrity of solutionsof positioningalgorithms

� Resolutionof thephaseambiguityin positiondetermination

� Globaltomography, estimationof watercontentin thetroposphereandtheionosphere

Additional topics: Antennas(beampatterncharacterizationandutilization, antennashaping),Mathematicalmodelingof
the GPSreceiver, Avoidanceof frequency jammingand/orinterference,Useof dual and triple frequenciesfrom GPS,
GLONASS.

HOT TOPICS Workshop (August 29-30,2000)Modeling and Analysis of Noise in Integrated
Cir cuits and Systems

Organizers:
Alper Demir (Bell Labs)
Kiran Gullapalli (Motor ola)
Boris Rozovskii (USC)
JacobWhite (MIT)
Advisory member: Len Borucki (Motor ola)

For curr ent information seeURL: http://www.ima.umn.edu/reactive/spring/circuit.html

This workshopis drivenby theneedto extract informationfrom noisy, weaksignalsin electronicdevices,suchasthose
usedin communications.In orderto beableto dealwith noise,it is essentialthatit is modeledin theappropriatecontext,
andthatit is carefullyanalyzed.Noisein circuitscomefrom a numberof sourcesandcantake severalforms– shotnoise,
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flick� er, thermalnoise,etc. Understandinghow noiseis generatedat varioussources,andhow it is propagatedin a system,
is critical to thedesignandoperationof integratedcircuitsandsystems.

Thefocusof theworkshopis themodelingandanalysisof noise/interferencein integratedcircuitsandsystems.Thegoal
is to bring togetherscientistsworking in device noisemodeling,circuit design,circuit simulation,stochasticprocesses,
dynamicalsystems,andnumericalanalysisto discusstheunderlyingphysicalprinciples,designconsiderations,themath-
ematicalformalisms,andnumericalmethodsusedin dealingwith theproblem.The2-dayworkshopwill consistof invited
lecturesanddiscussionssessions.Theintentionis to forgesynergy througha multidisciplinaryeffort.

IMA Career Workshop (September8–10,2000)ConnectingWomen in Mathematical Sciences
to Industry

Organizers:RosemaryE. Chang
SuzanneLenhart
Mar garet H. Wright

Cosponsoredby the Associationfor Womenin Mathematics(AWM)
SeeURL: http://www.ima.umn.edu/women in industry.html

Mathematicalproblemsarisingin industrialapplicationstypically involve complicated,interdisciplinaryissuesof formu-
lation, analysisandsolution. Many womenin mathematicalsciencestodayarecontributing to this importantwork in
industrialapplications,but morewomenshouldbeinformedof theopportunitiesprovidedby realworld problemsfor high
qualityresearch,contributionsto practicalsolutionsandrewardingcareers.Thisweekendworkshopis intendedto increase
andenhancetheawarenessof womenmathematiciansaboutindustrialapplications.

Thediversenatureof industrialapplicationswill beconveyedthroughtechnicaltalksby selectedparticipants,chosenbased
ontheirsuccessfulexperienceswith realworldproblems.A panelof womenestablishedin successfulindustrialcareerswill
give their viewpointsto encouragewomento becomeinvolvedwith industrialproblems.Focusedsmallgroupdiscussions
will beincludedto exchangeideasonstrategiesto enhancetheparticipationof womenin industrialapplications.

CONFIRMED WORKSHOP PARTICIPANTS: (asof 20April 2000

ROSEMARY CHANG ALESSANDRACHIARELI 3M
CAROLYN CHO SmithKlineBeechamR&D SHARON FILIPOWSKI BoeingCompany
ANNA GILBERT AT&T Labs SONIA GLAVASKI Honeywell
KATHLEEN HOFFMAN U. of Maryland,BaltimoreCounty SARAH HOLTE FHCRC
TAMMY KOLDA SandiaNationalLaboratories LYNNE PARKER OakRidgeNationalLaboratory
MARGARET WRIGHT AT&T Labs BIN YU Bell LabsandU.C.Berkeley

2000–2001Annual Program:

III. MATHEMA TICS IN MULTIMEDIA
September1, 2000– August312001

Organizers:MichaelBarnsley (GeorgiaInstituteof Technology)
RosemaryChang(SGI)

Tony Derose(Pixar)
StuGeman(Brown University)

PeterOlver (Universityof Minnesota)
RoniRosenfeld(Carnegie-MellonUniversity)

Larry Schumaker (VanderbiltUniversity)
AhmedTewfik (Universityof Minnesota)

Seealsohttp://ww.ima.umn.edu/multimedia/
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Intr� oduction:

Thepastfew yearshaveseenanexplosionin theuseof digital media.Industryis makingsignificantinvestmentsto deliver
digital audio,imageandvideoinformationto consumersandcustomers.A new infrastructureof digital audio,imageand
videorecordersandplayers,on-lineservicesandelectroniccommerceis rapidlybeingdeployed.At thesametime,major
corporationsareconvertingtheir audio,imageandvideoarchivesto anelectronicform. Individual consumersmayalso
soonbeableto convert their imageandvideoarchivesto digital form.

This burgeoningof digital informationcoupledwith advancesin computing,interfaceandcommunicationtechnologies
haspavedthewayfor multimedia.Themostdistinctivecharacteristicof amultimediaproductis thatit carriesanddelivers
digital informationin mixedmodeson a singleplatform. Whatmakesmultimediadifferentfrom traditionalinformation
productsis a muchrichervarietyof underlyingworks. A multimediaproductmaycontaingraphics,film, video,music,
photographs,paintings,animation,text, data,maps,games,andmultimediasoftware.

Currentandfuturechallengesin multimediatechnologiesinclude(i) betterunderstandingof the interactionbetweendif-
ferent media,(ii) two-way man-machineinteractionin speechrecognitionand computervision, (iii) improved quality
of computergeneratedmedia,(iv) developingcommunicationprotocolsthat protectdataprivacy, and(v) restructuring
existingdatabasesto respondto real-timeperformancedemands.

Mathematics,with its relianceon exposingand exploiting the hiddenpatternsand structuresin physicalphenomena,
will play a key role in uniting andsynthesizingthe differentmodalitiesinherentin the ongoingmultimediarevolution.
The mathematicaldisciplinesthat are requiredcover a broadspectrum,rangingfrom pure algebraand group theory,
throughgeometryandtopology, and,naturally, analysis- bothanalyticalandnumerical- with probabilisticandstochastic
methodsplayinga particularlyimportantrole. The interfacebetweenmathematicsandmultimediaapplicationsforms a
two-way street- not only do existing mathematicaltheoriesacquirenew andunexpectedapplications,but themultimedia
applicationsthemselves point to new problemsrequiring solutions,which in turn will stimulatenew developmentsin
mathematicsitself. Thus,wecanview multimediain theroleof atwenty-firstcenturyreincarnationof theold mathematical
paradigmthatinseparablysynergizesresearchin puremathematicsandits applications.

Oneof thehallmarksof thesubjectis theincrediblevarietyof mathematicaltoolsandtheoriesthatarise.Althoughperhaps
dauntingto thenovice,thisdiversityenhancestherangeof possibleinteractionsandcrossfertilizationsamongthedifferent
mathematicaldisciplines,aseachis calledinto play in quantifying,analyzinganddevelopingpracticalalgorithms.A key
goal of the multimediayearat the IMA is to foster the interactionbetweenresearchersusingsimilar tools in different
multimediamodalities,and,on theotherhand,providing researchersutilizing differentmathematicaltechniquesto study
thesamemodality to compareresultsandcombinepromisingmethods.Theyearwill play animportantrole in exposing
themathematicalcommunityto anew rangeof challengingandtimely mathematicalproblemsandapplications.Particular
attentionwill bepaid to the trainingof postdoctoralresearchersto be familiar with a wide varietyof mathematicaltools
andtechniquesthatwill hopefullylay thefoundationsfor a genuinelymathematicaldisciplinethatwill becomeknown as
”multimedia.”

Theunderlyingmathematicaltheoriescanbebroadlydivided into several important,overlappingcategories.First, since
vision,language,music,videoandothersensoryprocessesaremuchlessdeterministicthanordinaryphysicalphenomena,
a largeclassof methodsrely onprobabilisticandstochasticparadigms.For example,Markov randomfieldsform thebasis
of muchcurrentresearchin speechandfeaturerecognition,in visual tracking,in segmentation,andin signalprocessing
andstorage.StatisticalestimationandBayesianmethodsfeaturein patternrecognition,in languagemodeling,in optical
characterrecognition,aswell assignalimagereconstruction.MonteCarlo methodshave beensuccessfullyusedin the
numericalanalysisof someprocesses,aswell asin computerdesignandgraphics.

Waveletsandothertransformmethodsappearin a wide varietyof contexts, includingimageandsignalcompressionand
enhancement,computergraphics,texture analysis,andthe recovery of degradedaudiosignals. A particularlystriking
exampleis theFBI’sadoptionof awavelet-basedsystemfor compressionof fingerprintimages.(Ontheotherhand,image
enhancementtechniquesbasedon nonlineardifferentialequationshave alsobeendramaticallysuccessfullyin forensics
andvideoenhancement.)Waveletmethodsareparticularlyusefulin theasyetpoorlyunderstoodtheoryof imagetextures,
but successfullyincorporatingtheminto the variationalandpartial differentialequationapproachesto segmentationhas
yet to becompleted.

Sincedigital imageryis a fundamentallydiscretedatasystem,a particularsurpriseis therelevanceof bothnonlinearpar-
tial differentialequationsandvariationalmethodsin low level imageandvideoprocessing.Themathematicaltechniques
includethevariousrecentapproachesto curveshorteningandmeancurvatureflows (originally studiedby differentialge-
ometers)andthevariationalapproachesof thetypeusedin minimalsurfaces.Thesemethodsareusedin denoisingimages
andin edgedetecionof features,andhave seensuccessin visual trackingandrecognitionof objects,medicalimaging,
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video� enhancement,andcollision avoidance.Implementationof therelevantnonlineardiffusionequationshasled to the
developmentof fast,sophisticatednumericalalgorithmsthat have broadapplicability. The passagefrom discretepixel-
basedimageto continuouspartial differentialequationandback to discretefinite differencenumericalimplementation
soundsparadoxical,until onerealizesthatthefundamentalprocessesin continuummechanicsandfluid dynamicswork in
preciselythesameparadigm- thediscretemolecularsystemis modeledby a continuoussystem,e.g. theNavier-Stokes
equations,whicharethemselvesintegratednumericallyvia a discreteapproximation.

Thenonlinearpartialdifferentialequationapproachto imageprocessingreliesonclassicaldifferentialgeometry. Modern
fractalgeometry, which arosein thestudyof naturalphenomena,alsohasimmediateapplicationsin computergraphics,
animationand the constructionof artificial scenes.Fractal-basedalgorithmshashad dramaticresultsin practical im-
agecompression,while very recentwavelet-fractalhybridsindicatethepotentialitiesfor crossdisciplinaryapproachesto
multimediaprocesses.

Algebraictheoriesarisein cryptographyandinformationtheoreticapproachesto signalprocessing.Securecomputing,
copyright protection,andlanguagegrammarsalsorely on fundamentalalgebraicmethodsfor implementation.

In computergraphicsandgeometricdesign,thedigital representationof fully three-dimensionalobjectshasbeenthesub-
ject of intenseresearchactivity in the pastdecade,leadingto powerful new algorithms. Algebraicgeometry, splines,
wavelets,opticsandsolidgeometryarebut a few of themathematicaltoolsbroughtto bearon thisvital area.Applications
includecomputergraphics,surfaceandsolidrendering,animation,flight simulation,virtual reality, andscientificandmed-
ical imagery. But real-timedisplayof fully three-dimensionalimagesremainsproblematic,necessitatingfurtherresearchin
thefundamentalmathematicalissues.Inevitabletechnologicaladvancesin graphicsperformancewill continuouslychange
therequirementsfor real-timerenderingandthecomplexity of modelsto bevisualized.

Grouptheoryis recognizedto playanincreasinglyimportantrole in mediaanalysis;for instance,bothhumanandcamera
visual systemsnaturallyincorporatecertainsymmetries,including translations,rotations,scalings,andthenprogressing
onto thelessfamiliargroupsof affineandprojectivetransformations.Galileaninvarianceplaysanimportantrolein movie
restorationandrecognitionof moving objects.In general,thereliablerecognitionof objectsmustform anintegralpartof
any functionalmultimediasystem.Theseincluderecognitionof visualobjects,targetrecognition,satelliteimages,speech
andlanguagerecognition,optical characterrecognition,andlanguage.Most of thesearestill in their infancy, with the
underlyingmathematicaltheorystill in needof development.Applying symmetrygroupsto recognitionproblemsin a
naturalfashionrequiresthe adaptationof classicalgeometrictheoriesof differentialinvariantsandalgebraicinvariants,
subjectsthat formedthecoreof puremathematicalresearchin the lastcentury. Recentwork on symmetry-incorporating
numericalapproximationsholdsignificantpromisefor computationof invariantsandobjectrecognitionin physicalimages.

Useof multimediain manufacturingholdsgreatpotentialfor industrialapplications.Visualcontrolof therobotsusedin
industrialprocesses,suchassemiconductormanufacturingandetching,requiresefficient,real-timeprocessingof images,
incorporatingthedenoising,enhancement,segmentation,andobjectrecognitiontechniquesfrom acomputervisionsystem
into abroadercontrol-theoreticloop. Somestrikingexperiments,includinganimage-basedvehicularnavigationalsystem,
show significantpromise. Fastandefficient numericalimplementationof the analyticalalgorithmsprovidesthe key to
real-timeapplicationsandautomaticcontrol. Both finite differenceandfinite elementmethodshave beensuccessfully
employed.For example,theuseof level setmethodsfor front trackingandinterfaceevolutionin phasetransitionsrequires
fastmarchingalgorithmsandefficient numericalimplementations.However, to datethemarriageof computervision and
controltheoryhasyet to beproperlyconsummated,requiringanew synthesisof theunderlyingmathematicaltheories.

In summary, while muchprogresscanbeseenon individual aspects,their synthesisinto a mathematicaltheoryof multi-
mediais asyet unexplored.Thisyearat theI.M.A. will providea uniqueandunprecedentedopportunityto bring together
researchersin awidevarietyof mathematicaldisciplinesandapplications.Forgingthesedisparatesubjectsinto anew and
vital subjectwill have longrangeeffects,bothwithin mathematics,andin thepracticalapplicationsto multimediascience.

FALL QUARTER (September1–December31,2000):Vision, Speechand Language
WINTER QUARTER (January1–March31,2001):Digital Libraries
SPRING QUARTER (April 1–June30,2001):GeometricDesignand Computer Graphics
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1 Short Course(September11–15,2000)Mathematical Methodsin Speechand
ImageAnalysis

Organizer: Stu Geman(Brown University)

For curr ent information seeURL: http://www.ima.umn.edu/multimedia/fall/t1.html

Thepurposeof theshortcourseis to introducebasicmathematicalmethodsusedin speechand/orimageanalysis.There
will bea brief introductionto the stateof the art in speechandimageanalysisandto someof the relatedmathematical
issuesof currentinterest.Following theintroductiontherewill bethreetutorials,oneonpartialdifferentialequations,one
on signalprocessing,andoneon probabilityandstatistics.Thesewill cover someof thecoremathematicaltechnologies
of modernspeechand imageanalysis,including: nonlinearPDE’s for imagedenoisingand deblurring,and for shape
analysis;spectral(Fourier)andmultiscale(wavelet) basedsignaltransformations;randomfields,graphicalmodels,and
dynamicprogrammingin imageandlanguageanalysis.

Topic Speaker

Introduction& Overview StuGeman
PDEMethods GuillermoSapiro
SpectralandMultiscale(Wavelet)Methods JackieShen
ProbabilisticandStatisticalMethods To beannounced

2 Workshop (September18-22, 2000) Mathematical Foundations of Speech
Processingand Recognition

Organizers:S.Khudanpur (JohnsHopkins University)
Mari Ostendorf (University of Washington)
Roni Rosenfeld(CarnegieMellon University)

SeeURL: http://www.ima.umn.edu/multimedia/fall/m1.html

Speechrecognitiontechnologyhasseena significantbreakthroughwith the introductionof HiddenMarkov Modelsand
relateddata-drivenstatisticaltechniquesin the70’s and80’s. But currenttechnologyis still very fragile, breakingdown
with small changesin speaker characteristics,channelcharacteristicsor discoursedomain. This points to fundamental
weaknessesin signalrepresentation,andexisting limitationsof the HMM approach.Theproposedworkshopwill bring
togetherresearchersactivelyworkingonnovelsolutionsto theproblemsof speechsignalrepresentation,acousticmodeling,
andmodeladaptation,togetherwith mathematiciansworkingin theareasof statisticalestimation,stochasticprocessesand
clustering.Thefirst two dayswill consistof overviewsof theacoustics,production,perceptionandautomaticrecognition
of speechandrelatedspeechapplications,followedby talksaboutongoingresearchin theseareas.Thegoal is to create
a synergy betweenmathematiciansandpractitionersto pursuethenext generationof solutionsto speechprocessingand
recognitionproblems.To thisend,wewill aim to:
� Familiarize mathematicianswith speechprocessingand recognitiontechnology, outline underlyingfundamental

problemsandcurrentlypopular/successfulsolutions.
� Presentnovel models,ideasor approachescurrentlybeingpursuedin thespeechcommunity.
� Presentrecentadvancesin mathematicswhichmayberelevantto thespeechcommunity.

Wehopethatthiswill in turnencourageinformaldiscussions,exchangingof ideas,fosteringcollaborationsandformulating
specificmathematicalproblemswhosesolutionswill advancethestateof theart.

CONFIRMED WORKSHOP PARTICIPANTS: September18-22,2000(asof 20April 2000

ALWAN, ABEER BOURLARD,HERVE COHEN,JORDAN DENG,LI
GISH,HERB GLASS,JAMES HERMANSKY, HYNEK HOLMES,WENDY
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JUANG, FRED KHUDANPUR,SANJEEV LEE, CHIN-HUI MACON,MICHAEL
OSTENDORF, MARI RISSANEN,JORMA ROSENFELD,RONI ROWE, ERROL
SAGISAKA, YOSHINORI YOUNG,STEVE

3 Minisymposium (October 11-14,2000)Brain Imaging

Organizers:Guillermo Sapiro (ECE), Dan Kersten (CCS), Gordon Legge(CCS), ShengHe (CCS), Xiaoping Hu
(CMRR), Kamil Ugurbil (CMRR)

Co-sponsors:

Cognitive Neuroscienceand Brain Imaging Program, Center for Cognitive Sciences(CCS), Center for Magnetic
ResonanceResearch (CMRR), Department of Neuroscience,Department of Electrical and Computer Engineering
(ECE), (all at the University of Minnesota.)

SeeURL: http://www.ima.umn.edu/multimedia/fall/ms1.html

The studyof the humanbrain and its perceptual,cognitive, andmotor functionsis without any doubtoneof the most
challengingandfascinatingtopicsof contemporaryscience.Recentyearshaveseensignificantadvancesin theapplication
of sophisticatedmathematicaltheoriesandvisualizationtechniquesto the problemsarisingin brain imagingmodalities
suchasPET, EEG, MEG, optical imaging,and functionalMRI. Fundamentalproblemslike imageregistration,signal
detection,surfacewarping,surfacevisualization,inter-subjectregistration,andinverseproblemshave to beaddressedin
orderto fully utilize thesetechniques.All this researchis carriedout by interdisciplinaryteamsincluding radiologists,
engineers,mathematicians,physicists,neuroscientists,andcognitive scientists.It is the goal of this workshopto bring
togethertheseteams. The Minisymposiumwill fundamentallyinclude two typesof lectures. Onepart will cover the
techniquesusedto solve someof the mathematical/engineeringproblemsraisedby brain imagingresearch.Thesecond
componentwill includelecturesontheuseof brainimagingto advanceourknowledgeaboutthecognitiveprocessesin the
humanbrain. Introductorylecturesaboutbrainimagingmodalitieswill bepresentedaswell.

CONFIRMED WORKSHOP PARTICIPANTS: October 11-14,2000(asof 20April 2000)

ALBER, MARK BAJCSY, RUZENA BOOKSTEIN,FREDL. BUECHEL,CHRISTIAN
EDDY, WILLIAM FAUGERAS,OLIVIER GAUTHIER, ISABEL HE, SHENG
HU, XIAOPING KERSTEN,DAN LANGE, NICK LEGGE,GORDON
LOGOTHETIS,NIKOS MCINTOSH,RANDY MENON, RAVI MILLER, MICHAEL
MITRA, PARTHA NELSON,CHARLES OSHER,STANLEY SAPIRO, GUILLERMO
STROTHER,STEPHEN TARR, MICHAEL VAN DEN BROEK, PAUL WORSLEY, KEITH

4 Workshop (October 16-20,2000)ImageProcessingand Low Level Vision

Organizers:AllenTannenbaumUniversity of Minnesota
Peter Olver University of Minnesota
D.E. McClur eBrown University
P. PeronaCaltech

SeeURL: http://www.ima.umn.edu/multimedia/fall/m2.html

Recentyearshaveseensignificantadvancesin theapplicationof sophisticatedmathematicaltheoriesto theproblemsaris-
ing in imageprocessing.As yet, even very low level visual processingby computersremainsa challengingproblem.
Both planarandthree-dimensionalimagesareof importance,andthesearisein a wide variety of applications,includ-
ing medicalimagery—ultrasound,nuclearmagneticresonance,X-ray computedtopography, etc.—military andindustrial
imaging,andfilm restorationandanimation.Basicissuesincludeimagesmoothinganddenoising,imageenhancement,
morphology, imagecompression,segmentation(determiningboundariesof objects—includingproblemsof cameradistor-
tion andpartialocclusion).Severalmathematicalapproacheshaveemerged,includingmethodsbasedonnonlinearpartial
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dif� ferentialequations,stochasticandstatisticalmethods,andsignalprocessingtechniques,includingwaveletsandother
transformtheories.Partial differentialequationsareusedto describetheevolution of shapesundercurvature-controlled
diffusions,providing a multi-scalerepresentationthat is baseduponcurvatureflows of fundamentalimportancein differ-
entialgeometry. Thesemethodshaveprovensuccessfulin noisereductionwhile maintainingedgeretention.Applications
to segmentationarebasedon a variationalformulationof themethodof “snakes” or moving contours,in which aninitial
contourconvergesto theobjectboundaryvia agradientdescentflow basedonaconformallyRiemannianmetric.Wavelets
have applicationsto practicalimagecompressionmethods,andtexture characterization.Statisticalmethodssuchasthe
EM algorithmhave beensuccessfullyappliedto a varietyof low level vision problems.A primarygoalof this workshop
is to educateandinterestmathematiciansin themathematicalandscientificproblemsthatarisein basicimageprocessing.

CONFIRMED WORKSHOP PARTICIPANTS: October 16-20,2000(asof 20April 2000)

ALBER, MARK CASELLES,VINCENT CHAN, TONY F.C. CIPOLLA, ROBERTO
DAUBECHIES,INGRID C. DONOHO,DAVID FARIDANI, ADEL JACOBS,DAVID
KIMIA, BENJAMIN B. MALLA T, STEPHANE MCCLURE,DONALD E. MILLER, WILLARD
MUMFORD, DAVID OLVER, PETER OSHER,STANLEY OSTROV, DANIEL N.
PAUWELS,ERIC PERONA, PIETRO SANTOSA,FADIL SOATTO,STEFANO
TANNENBAUM, ALLEN TERHAAR ROMENY, BART M. VAN GOOL,LUC VOGEL,CURTIS
WILLSKY, ALAN S. YEZZI, ANTHONY ZEEVI, Y.Y.

5 Workshop(October30-November3,2000)Mathematical Foundationsof Nat-
ural LanguageModeling

Organizers:RoniRosenfeld(CarnegieMellon University)
Sanjeev Khudanpur (JohnsHopkins University
Mark Johnson(Brown University
Frederick Jelinek (JohnsHopkins University

SeeURL: http://www.ima.umn.edu/multimedia/fall/m3.html

Languagemodelingis crucialto all applicationsthatprocesshumanlanguagewith lessthancompleteknowledge.This in-
cludesspeechrecognition,machinetranslation,opticalcharacterrecognition,handwritingrecognition,spellingandgram-
marcorrection,andothers.Formaltheoriesof grammarhavesofar failedto accountadequatelyfor actualnaturalusageof
language.Stochasticversionsof formal grammarsarestill lesssuccessful(asmeasuredby crossentropy of their predic-
tions)thansimpleMarkovianmodels(ngrams)whichareestimatedfrom largeramountsof data.With theadventof huge
textualcorpora,abreakthroughin languagemodelingwill comewhenwesuccessfullyintegratelinguisticknowledgewith
statisticalestimationtechniques.

Thisworkshopwill bringtogetherresearcherswhoareworkingonvariousaspectsof languagemodeling(stochasticgram-
mars,clustering,maximumentropy models)with mathematicianswith interestin theseandrelatedproblems(Bayesian
methods,clustering,informationtheory).Thefirst 2 dayswill consistof anoverview of thefield andexisting techniques,
followedby presentationsof ongoingresearch.The overall objective is to encourageinteractionandcollaborationsbe-
tweenmathematiciansandpractitionersto pursuethe next generationof solutionsto languagemodelingproblems.The
specificgoalsare:
� Familiarizethe mathematicianswith the languagetechnology, outline underlyingfundamentalproblemsandcur-

rentlypopular/successfulsolutions.

� Presentnovel models,ideasor approachescurrentlybeingpursuedin thelanguagemodelingcommunity.

� Presentrecentadvancesin mathematicswhichmayberelevantto thelanguagemodelingcommunity.

CONFIRMED WORKSHOP PARTICIPANTS: October 30-November3, 2000(asof 20april 2000)

ABNEY, STEVEN BAKER, JAMES BELLEGARDA, JEROME BICKEL, PETER
CATONI, OLIVIER CHARNIAK, EUGENE CHI, ZHIYI GEMAN, STU
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GILLICK, LARRY JELINEK, FREDERICK JI, CHUANSHU JOHNSON,MARK
KHUDANPUR,SANJEEV MOHRI, MEHRYAR MUMFORD, DAVID MURUA, ALEJANDRO
PEREIRA,FERNANDO ROSENFELD,RONI VERT, JEAN-PHILIPPE

6 Workshop (November 13-17,2000) Image Analysis and High Level Vision
Modeling

Organizers:Peter Olver (University of Minnesota)
Allen Tannenbaum(University of Minnesota)
Donald Geman(University of Massachusettsat Amherst)
Y. Amit
StevenZucker (YaleUniversity)

SeeURL: http://www.ima.umn.edu/multimedia/fall/m4.html

Thisworkshopwill concentrateonmathematicalandpracticalissuesarisingin thehigherlevelprocessesin imageanalysis.
Theseincludeobjectrecognition,opticalcharacterandhandwritingrecognizers,printed-circuitboardinspectionsystems,
andqualitycontroldevices,motiondetection,roboticcontrolby visualfeedback,theoryof shape,reconstructionof objects
from stereoscopicview and/ormotion,andmany others.

Shapetheory is of fundamentalimportancesinceit is the bottleneckbetweenhigh and low level vision. The recent
geometricpartial differentialequationmethodshave beenessentialin throwing new light on this very difficult problem
area.Therearetwo classicalapproachesto approximatingtheshapeof objects.Thefirst is basedon diffusionandoften
leadsto the(Gaussian)smoothingof contourinformation. Thesecondapproachis basedon morphologicalmorphology
operationsthatrepresentthe interior of shapesassets,e.g.,a collectionof disks. ThegeometricPDEapproachbasedon
abstractconservationprinciples,Hamilton-Jacobitheory, andcurvaturedrivenflows leadsto a computationaltheoryof
shapethatnaturallycharacterizesits computationalelementsincludingprotrusions,parts,bends,andseeds(which show
whereto placethecomponentsof a shape).Stochasticprocesses,includingMarkov randomfields,have beenusedin a
Bayesianframework to incorporateprior constraintsonasmoothnessandtheregularitiesof discontinuitiesinto algorithms
for imagerestorationandreconstruction.Sequentialdecisiontheoryhasbeenusedto develop algorithmsfor efficient
identificationof objectsin a scene,including handwrittencharacters,roadsin satelliteimagery, andfaces.Deformable
templateshavebeenusedto automatetheidentificationof structures,bothnormalandpathological,in medicalimagery.

Sincehumanvisionreliesonavarietyof symmetrytransformations,includingEuclidean,affineandprojectiveinvariance,
the incorporationof grouptheoryandinvariantsinto the imageprocessingequationshasbeenof greatimportancein the
designof algorithms,both continuousandnumerical.Stochasticprocesses,includingMarkov randomfields,have been
usedin a Bayesianframework to incorporateprior constraintson a smoothnessandtheregularitiesof discontinuitiesinto
algorithmsfor imagerestorationandreconstruction.

A primary goal of this workshopis to educateandinterestmathematiciansin the mathematicalandscientificproblems
thatarisein thestudyof computerandnaturalvision. Therewill bea mix of tutorialsin naturalandartificial vision and
mathematicaltalkson thetheoreticalfoundationsof existing andproposedvision systems.An additionalgoal is to bring
togetherresearchersworking in theseareasto compareresultsandto collaborateon waysto integratetheseapproaches
into a powerful overallmathematicalapproachto vision. Unlike numericalanalysis,thecomputervision communityhas
yet to establish”benchmark”testsfor comparisonof thevariousvisualprocessingsystemsthatareavailable,makingdirect
andrigorouscomparisonsdifficult. In this workshopwe proposeto initiate thedevelopmentof a setof benchmarkvisual
imagesthatcanbeusedfor overallcomparisonpurposes.

CONFIRMED WORKSHOP PARTICIPANTS: November13-17,2000(asof 20april 2000)

AMIT, YALI BELHUMEUR, PETER BIEDERMAN, IRVING BLAKE, ANDREW
CHELLAPPA, RAMA COHEN,LAURENTD. COOPER,DAVID DICKMANNS, ERNST
DONOHO,DAVID DRYDEN, IAN FAUGERAS,OLIVIER FLEURET, FRANCOIS
GEIGER,DAVI GEMAN, DONALD GEMAN, STU GIDAS, BASILIS
HINTON, GEOFFREY MASCARO, MASSIMO MCCLURE,DONALD E. MILLER, MICHAEL
MUMFORD, DAVID OLIENSIS,JOHN OLVER,PETER PENNEC,XAVIER
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PERONA, PIETRO POGGIO,TOMASO RANGARAJAN, ANAND RAPHAEL, CHRISTOPHERS.
SHAH, JAYANT M. SHAPLEY, ROBERT TANNENBAUM, ALLEN TERHAAR ROMENY, BART M.
ULLMAN, SHIMON YOUNES,LAURENT YUILLE, ALAN ZHU, SONGCHUN
ZISSERMAN,ANDREW ZUCKER,STEVEN

CONFIRMED LONG-TERM Fall 2000PARTICIPANTS (asof 22April 2000)

FourWeeksor More

Vision, Speechand Language

BAKER, JAMES DragonSystemsInc. 21-Oct–17-Nov-00
BELHUMEUR,PETER YaleUniversity 1-Nov–30-Nov-00
BRUCKSTEIN,ALFRED Technion 1-Sep–31-Dec-00
CASELLES,VINCENT Universiẗat Illes Baltears 1-Sep–31-Dec-00
CIPOLLA, ROBERTO Universityof Cambridge 1-Sep–31-Dec-00
COCKBURN, BERNARDO Universityof Minnesota 1-Sep-00–31-Aug-01
DICKMANNS, ERNST UniversittderBundeswehrMnchen 1-Nov–30-Nov-00
FAUGERAS,OLIVIER INRIA 10-Oct–17-Nov-00
GARRETT, PAUL Universityof Minnesota 1-Sep-00–31-Aug-01
GEIGER,DAVI CourantInstitute,NYU 1-Nov–30-Nov-00
GEMAN, DONALD Universityof Massachusettsat Amherst 1-Nov–30-Nov-00
GIDAS, BASILIS Brown University 1-Nov–30-Nov-00
GULLIVER, ROBERT Universityof Minnesota 1-Sep-00–31-Aug-01
HOLMES,WENDY 20/20SpeechLtd. 1-Sep-00–30-Sep-00
KHUDANPUR,SANJEEV JohnsHopkinsUniversity 1-Sep-00–31-Dec-00
LANG, CHRISTOPHER IndianaUniversitySoutheast 1-Sep-00–31-Dec-00
LOGOTHETIS,NIKOS Max PlanckInst. for BiologicalCybernetics 10-Oct-00–17-Nov-00
LYUBEZNIK, GENNADY Universityof Minnesota 1-Sep-00–31-Aug-01
MCCLURE,DONALD E. Brown University 15-Oct–17-Nov-00
MCGEHEE,RICHARD Universityof Minnesota 1-Sep-00–31-Aug-01
MUMFORD, DAVID Brown University 10-Oct–17-Nov-00
MURUA, ALEJANDRO Universityof Washington 3-Oct–3-Nov-00
OLIENSIS,JOHN NECResearchInstituteInc. 1-Nov–30-Nov-00
OLVER, PETER Universityof Minnesota 1-Sep–31-Aug-01
PATERA, JIRI UniversitedeMontreal 1-Sep–31-Dec-00
PEREIRA,FERNANDO AT&T Labs 1-Sep–31-Dec-00
PERONA, PIETRO Caltech 15-Oct–17-Nov-00
SHEN,JACKIE Universityof Minnesota 1-Sep–30-Jun-01
STOLCKE,ANDREAS SRI International 3-Oct–3-Nov-00
SVERAK, VLADIMIR Universityof Minnesota 1-Sep–31-Aug-01
TERHAAR ROMENY, B. M. UniversityMedicalCenter 15-Oct–17-Nov-00
VERT, JEAN-PHILIPPE EcoleNormaleSuperieure 3-Oct–3-Nov-00
ZUCKER,STEVEN YaleUniversity 1-Nov–30-Nov-00

IV. THE IMA VOLUMES IN MATHEMA TICS
AND ITS APPLICATIONS

TheIMA Volumeslistedherehaveall beenpublished.To checkfor thestatusof futurevolumes,checktheima websiteat
http://www.ima.umn.edu/volumes.html
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http://www.ima.umn.edu/volumes.html

Youcanalsoplaceanorderfor availablevolumesby calling thetoll-free# 1–800–SPRINGERor by writing:

attn:BookFulfillmentDepartment
Springer-Verlag
44HartzWay
Secaucus,NJ07094

Volume115:PatternFormationin ContinuousandCoupledSystems:A Survey Volume
Editors:Martin Golubitsky, DanLuss,andStevenH. Strogatz

Thisvolumecontainsanumberof mini-review articlesauthoredby speakersandattendeesattheIMA workshoponPattern
Formation in Continuous and Coupled Systems. Patternformationhasbeenstudiedintensively for mostof thiscenturyby
bothexperimentalistsandtheoreticians.This workshopfocusedon new directionsin thepatternsliterature.Systemsthat
generatenew typesof patternsuchasdiscretecoupledsystems,systemswith globalcoupling,andcombustionexperiments
werestressed,aswerenew typesof pattern.

The mini-reviews in this volumeare intendedto be pointersto the currentliteraturefor researchersat all levels andto
haveextensivebibliographies.They arealsointendedto discusswhy certainsubjectsarecurrentlyexciting andworthy of
additionalresearch.

Volume116:StatisticalModelsin Epidemiology, theEnvironmentandClinical Trials
Editors:M. ElizabethHalloranandDonaldBerry

This volumecontainsrefereedpapersby participantsin thetwo weekson Clinical Trials andoneweekon Epidemiology
and the Environmentheld as part of the six weeksworkshopon Statisticsin the Health Sciencesat the Institute for
Mathematicsandits Application(IMA) in thesummer1997.DonaldBerrywasin chargeof theweeksonclinical trials,and
ElizabethHalloranorganizedtheweekonepidemiologyandtheenvironment.Thecollectionincludesamajorcontribution
from JamieRobins,AndreaRotnitzky, andDaniel Scharfsteinon sensitivity analysisfor selectionbiasandunmeasured
confoundingin missingdataandcausalinferencemodels.In anotherpaper, JamieRobinspresentsa new classof causal
modelscalledmarginalstructuralmodels.Alan Hubbard,Mark vanderLaan,andJamieRobinspresentamethodologyfor
consistentandefficientestimationof treatment-specificsurvival functionsin observationalsettings.BrianLeroux,Xingye
Lei, andNormanBreslow presenta new mixedmodelfor spatialdependencefor estimatingdiseaseratesin smallareas.
Andrew LawsonandAllan ClarkdemonstrateMarkov ChainMonteCarlomethodsfor clusteringin spatialepidemiology.
Colin Chen,David Chock,andSandraWinkler presenta simulationstudyexaminingconfoundingin estimationof the
epidemiologiceffect of air pollution. DaleneStangldiscussesissuesin the useof referencepriors andBayesfactorsin
analyzingclinical trials. StephenGeorgereviewstheroleof surrogateendpointsin cancerclinical trials.

Volume117:StructuredAdaptiveMeshRefinement(SAMR) Grid Methods
Editors:ScottB. Baden,NikosP. Chrisochoides,DennisB. Gannon,andMichaelL. Norman

This volumecontainspapersfrom a workshopon StructuredAdaptive MeshRefinement(SAMR) heldby theInstituteof
Mathematicsandits Applicationsin theSpringof 1997.

Structuredadaptive meshrefinement(SAMR) methodshave maturedover the past20 yearsand are now the method
of choicefor certaindifficult problems,suchascompressibleflow. SAMR presentsdifficult technicalchallenges,bothin
termsof thenumericaltechniquesinvolvedandthecomplexity of theprogrammingeffort, especiallyonparallelcomputers.
In orderto gaininsightinto managingthesedifficulties,muchresearcheffort hasbeendirectedatmeshgeneration,parallel
computation,andimprovementsin accuracy, aimedprimarily at refinementinterfaces.A major stumblingblock in this
endeavor is thatmany of thesetechniquesentailsubstantialamountsof problemspecificdetail. Standardizationis highly
unlikely, exceptwithin narrowly definedproblemdomains.

Thepaperspresentedin thiscollectionarebasedon talksgivenat theWorkshoponStructuredAdaptiveMeshRefinement
Grid Methods,heldat theInstitutefor MathematicsandIts Applications,Universityof Minnesota,onMarch12-13,1997.
They describeresearchto improve thegeneralunderstandingof theapplicationof SAMR to practicalproblems;identify
issuescritical to efficient and effective implementationon high performancecomputers;stimulatethe developmentof
a communitycoderepositoryfor software including benchmarksto assistin the evaluationof software and compiler
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technologies.� ThetenChaptersof this volumehave beendivided into two partsreflectingtwo major issuesin the topic:
(I) programmingcomplexity of SAMR algorithmsand(II) applicabilityandnumericalchallengesof SAMR methods.Part
I presentsthreeprogrammingenvironmentsandtwo librariesthataddresstheconcernsof efficient executionandreduced
softwaredevelopmenttimesof SAMR applications.Part II describesan overview of applicationsthat canbenefitfrom
SAMR methods,rangingfrom crackpropagationandindustrialboilersto theevolutionof aclusterof galaxies.

Volume118:Dynamicsof Algorithms
Editors:Rafaeldela Llave,LindaR. Petzold,andJensLorenz

The articlescollectedin this volumerepresentthe contributionspresentedat the IMA workshopon “Dynamicsof Al-
gorithms” which took placein November1997. The workshopwasan integral part of the 1997–98IMA programon
“EmergingApplicationsof DynamicalSystems.”

Theinteractionbetweenalgorithmsanddynamicalsystemsis mutuallybeneficialsincedynamicalmethodscanbeusedto
studyalgorithmsthatareappliedrepeatedly. Convergence,asymptoticratesareindeeddynamicalproperties.On theother
hand,thestudyof dynamicalsystemsbenefitsenormouslyfrom having efficientalgorithmsto computedynamicalobjects.

Volume119:NumericalMethodsfor BifurcationProblemsandLarge-ScaleDynamicalSystems
Editors:EusebiusDoedelandLauretteS.Tuckerman

The Institutefor Mathematicsandits Applications(IMA) devotedits 1997–1998programto Emerging Applicationsof
DynamicalSystems.Dynamicalsystemstheoryandrelatednumericalalgorithmsprovidepowerful toolsfor studyingthe
solutionbehavior of differentialequationsandmappings.In thepast25yearscomputationalmethodshavebeendeveloped
for calculatingfixed points, limit cycles, and bifurcationpoints. A remainingchallengeis to develop robust methods
for calculatingmorecomplicatedobjects,suchashigher-codimensionbifurcationsof fixed points,periodicorbits, and
connectingorbits, aswell asthe calculationof invariantmanifolds. Anotherchallengeis to extendthe applicability of
algorithmsto the very large systemsthat result from discretizingpartial differentialequations.Even the calculationof
steadystatesandtheir linear stability canbe prohibitively expensive for large systems(e.g. 	 
 �
���
	 
 � equations)if
attemptedby simpledirectmethods.

Severalof thepapersin thisvolumetreatcomputationalmethodsfor low andhighdimensionalsystemsand,in somecases,
their incorporationinto softwarepackages.A few paperstreatfundamentaltheoreticalproblems,includingsmoothfactor-
izationof matrices,self–organizedcriticality, andunfoldingof singularheterocliniccycles.Otherpaperstreatapplications
of dynamicalsystemscomputationsin variousscientificfields, suchasbiology, chemicalengineering,fluid mechanics,
andmechanicalengineering.

Volume120:ParallelSolutionof PartialDifferentialEquations
Editors:PetterBjørstadandMitchell Luskin

Thepapersin this volumearebasedon lecturesgivenat theIMA workshopon theParallelSolutionof PDEduringJune
9–13,1997. The numericalsolutionof partial differentialequationshasbeenof major importanceto the development
of many technologiesandhasbeenthe target of muchof the developmentof parallelcomputerhardwareandsoftware.
Parallelcomputeroffersthepromiseof greatlyincreasedperformanceandtheroutinecalculationof previously intractable
problems.

This volumecontainspaperson thedevelopmentandassessmentof new approximationandsolutiontechniquesthatcan
take advantageof parallelcomputers.It will beof interestto appliedmathematicians,computerscientists,andengineers
concernedwith investigatingthe state-of-the-artand future directionsin numericalcomputing. Topics includedomain
decompositionmethods,parallelmulti-grid methods,front trackingmethods,sparsematrix techniques,adaptive meth-
ods,fictitious domainmethods,andnovel time andspacediscretizations.Applicationsdiscussedincludefluid dynamics,
radiative transfer, solidmechanics,andsemiconductorsimulation.

Volume121:MathematicalModelsfor BiologicalPatternFormation
Editors:Philip K. Maini andHansG. Othmer

Theformationof patternsin developingbiologicalsystemsinvolvesthespatio-temporalcoordinationof growth, cell-cell
signalling, tissuemovement,geneexpressionandcell differentiation. The interactionsof thesecomplex processesare
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generally� nonlinear, andthusmathematicalmodellingandanalysisareneededprovidetheframework in whichto compute
theoutcomeof differenthypothesisonmodesof interactionandto makeexperimentallytestablepredictions.

Thiscollectioncontainspapersexploringseveralaspectsof thehierarchyof processesoccurringduringpatternfromation.
A numberof papersaddressthemodellingof cell movementanddeformation,with applicationto patternformationwithin
a collectionof cellsin responseto externalsignallingcues.Theresultsareconsideredin thecontext of patterngeneration
in Dictyostelium discoideum andbacterialcolonies.

A numberof modelsat themacroscopiclevel explorethepossiblemechanismsunderlyingspatio-temporalpatterngener-
ation in earlydevelopment,focussingon primitive streak,somitogenesis,vertebratelimb developmentandpigmentation
patterning.Thelattertwo applicationsconsiderin detailtheeffectsof growth onpatterning.

Thepotentialof modelsto generatemorecomplex patternsareconsideredandmodelsinvolving differentmodesof cell-
cell signallingareinvestigated.Patternselectionis analysedin thecontext of chemicalTuring patterns,which serve asa
paradigmfor morphogenesisanda modelfor vegetationpatternsis presented.

Forthcoming Volumes:

1997–1998:EmergingApplicationsof DynamicalSystems Multiple-Time-ScaleDynamicalSystems

Endocrinology:Mechanismof HormoneSecretionandControl

MembraneTransportandRenalPhysiology

MathematicalApproachesfor EmergingandReemergingInfectiousDiseases

1999SummerProgram:Codes,Systems,andGraphicalModels

1999–2000:ReactiveFlow andTransportPhenomena
Fire
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