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I. NEWS AND NOTES

a. CWI JoinsasIMA Participating Institution

The Centrumvoor Wiskundeen Informatica(CWI) locatedin Amsterdamthe Netherlandgseehttp://www.cwi.nl/) has
recentlyjoinedtheIMA asa Participatinglnstitution. CWI is the NationalResearchnstitutefor MathematicandCom-
puterSciencen the NetherlandsCW!I performsfrontier researchin mathematicendcomputerscienceandtransferaew
knowledgein thesefieldsto societyin generalndtradeandindustryin particular

FromitsinceptiontheIMA hasbeensupportedy aconsortiunof universitiesknown astheIMA Participatinglnstitutions.
This programhasgrown from aninitial core of 8 universities,all in the Big Ten, to 24 institutionsfrom all partsof the
country plus 4 internationalmembers. In additionto the IMA programsthat take placein Minnesota,the IMA runs
programsawith the ParticipatingInstitutions.Seehttp://www.ima.umn.edu/pi-dgcription.html for greaterdetail.

ThelMA is interestedn increasinghe membershimf ParticpatinglnstitutionsandParticpatingCorportationgprograms.
Thoseinterestedshouldcontactthe IMA Director, Willard Miller, 612/624-606®r miller@ima.umn.edu

b. Material fromIMA Talks Online

TheIMA hasfor sometime beenpostingmaterialderived from workshopsutorialsandotherprogramson its web site.
Thesesnaybefoundat

http://wwwima.umn.edu/talks/

They includepapersslidesandfor mary recuentutorials,audiorecordingghe RealAudiostreamingaudioformat.
Highlightsinclude:

¢ AudiorecordingfthelMA PublicLectureby Alan Perelsoron“Mathematicsf AIDS: How Mathematic€oupled
with ExperimentRevealedthe Natureof HIV Infection”,

¢ Audio recordingsaandnotesfrom eightlectureson IntrouductoryKinetic Theoryandrelatedtopicsby David Lever-
moreandChristianRinghofer

¢ Audio recordingsa slidesof an eightlecturetutorial on “Low-speedCombstion"by JohnbuckmastermandMoshe
Matalon.

We intendto continueandexpandthesepostings so pleasecheckthis pageoccasionallyfor new material.

c. IMA Preprints Available Online

ThelMA hasfor mary yearscollectedanddistributeda preprintseries.Much of thatseriesjncludingall recentadditions
is availableat our web-siteat:

http://wwwima.umn.edu/prepria/nav.prepiintlist.ntml

We invite you to perusethe site occasionallyboth for new additionsandfor older paperghatmay be of interest.We are
workingonproviding asearctenginewhichwill improveaccessibility In thefuturewe will bedeemphasizindistribution
of this serieson paperin favor of thewebandCD-ROM.




d. 2000—-200Mathematicsin Multimedia PostdocsSelected

With theadviceof theorganizersf the2000—-2003earon 2000—-200Mathematicsin Multimedia, theIMA haschosen
sevenpostdoctoramemberdor the periodSeptembel, 1999to August31,2001. As wasthecasédastyear all postdocs
were offeredtwo yearappointments.Thesepostdocswill be active participantsin all actvities of the annualprogram.
They werechoserfrom along list of well-qualifiedrecentPh.D. recipients.

First Year Postdocs

NAME PH.D. INSTITUTION ADVISOR
SantiagBetelu Univ. Nacionaldel Centrodela Provinciade BuenosAires) RobertoGratton
JamylleCarter UCLA Tony Chan
Li-TienCheng UCLA Stanle/ Osher
SelimEsedoglu Courantinstituteof MathematicaSciences Robertkohn
Bin Han PrincetonUniversity Rong-Qinglia
JianliangQian  RiceUniversity William Symes

SecondYear Postdocs

NAME PH.D. INSTITUTION ADVISOR

Javier Armendariz  NorthwesterrUniversity MosheMatalon
YalchinEfendiey  Californialnstituteof Technology ThomasHou
TakumiHawa Rensseladpolytechnidnst. Zvi Rusak

Alexei Novikov Stanforduniversity GeogePapanicolaou
YongKim Universityof Wisconsin Anthanasio£. Tzavaras

Industrial Postdocs

NAME Compary PH.D. INSTITUTION ADVISOR

ChristineCheng TelcordiaTechnologies JohnsHopkinsUniversity LenoreCowen
JayGopalakrishnan Medtronic TexasA& M University  J.H. Bramble& J.E.Pasciak
Dimitri Kirill Motorola NorthwesterrUniversity ~ MichaelMiksis

Nilima Nigam Seagate Universityof Delavare GeogeHsiao

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

Conferencavebpage:http://wwwmath.uiuc.edu/nt2@millennial.
ScientificProgram

Goals:The”Millennial Conferenc®@nNumberTheory”is aninternationatonferencéeldatthe conclusiorof the Special
Yearin NumberTheory1999/2000at the University of lllinois. The conferencaimsto bring togetheresearchers all

areasof numbertheoryto presentecentdevelopmentsn numbertheory review the accomplishmentsf numbertheory
in the pastdecadesandchartdirectionsfor researchin numbertheoryin the nev millennium. The conferencewill also
markthe eightiethbirthdayof Paul Batemanalong time faculty membernof the mathematicslepartmenat the University
of lllinois, andheadof the departmentor fifteenyears,who hasbuilt the numbertheoryprogramat this departmeninto

oneof thelargestandmosthighly regardedn theworld.

Datesandlocation: Theconferencavill beheldonthecampusf theUniversityof lllinois atUrbana-Champaign.ectures
will begin at9 amon SundayMay 21, 2000,andendat approximatelyé pm on Friday, May 26, 2000. Someparticipants
maywantto staylongerin orderto attendoneof the two shortsatelliteconferenceshatwill be heldimmediatelybefore
andafterthe Millennial Conferencéseebelon)

PlenaryTalks: One hour plenarytalks will be given by G. Andrews, J. Bourgain, J. Coates K. Ford, R. Graham,A.
Grarville, D.R. Heath-Bravn, C. Hooley, W.-C. Li, K. Murty, M. NathansonK. Ono, C. PomeranceB. Poonen,W.



Schmidt,C. Skinner K. SoundararajarR. Tijdeman,R.C.VaughanandH. Williams. Several of the plenarytalkswill be
in theform of broadlyaccessiblesurey lectures.Exceptfor Bourgain'stalk whichis scheduledor Tuesdayevening,all
plenarytalkswill begivenin themornings.

Invited half-hourtalks: About80 numbertheoristshave beeninvited to give 30 minutetalks. Thesetalkswill take placein
theafternoonsn threeor four parallelsessionsContributedTalks: We canaccommodata 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 NumberTheory Foundation;the National
ScienceFoundation;ithe NationalSecurityAgengy; the Institutefor MathematicsandApplications;andthe University of
Illinois.

Organizers:The OrganizingCommitteefor the Conferenceconsistof B.C. Berndt,N. Boston,H. Diamond,A.J. Hilde-
brand,from the Universityof lllinois MathematicDepartmentandW. Philipp of the StatisticsDepartmenbf the Univer
sity of lllinois.

Email (preferred) millennial@math.uiuc.edu

f. PI Conference:Workshop on MeshfreeMethods October 21,2000at the University of lowa

ConferencéVebsite:http://wwwima.umn.edu/Pl/meshde.hml
October21,2000
Organizers:].S.Chen,K.K. Choi,W. Han,S. OliveiraandD. Stevart

Recently a next generationof numericalmethods collectively called meshfreemethodsor meshlessnethods have at-
tractedmoreandmoreresearcherg computationakciencesandengineering.The goal of the researclon the meshfree
methodsds to modify theinternalstructureof the traditionalfinite elementmethodto make it moreflexible, versatileand
robust. Meshfreemethodshave beensuccessfullyappliedin seseral areaswherethe applicationof the traditionalfinite
elementmethodis limited: moving discontinuitiessuchascracksand shocks multi-scaleresolution,large materialdis-
tortions, etc. A large variety of meshfreemethodshave beendevelopedin the pastfew years,including Element-Free
GalerkinMethod,hp-Clouds Partition of Unity Finite ElementMethod,ReproducingernelParticle Method.

A workshopon meshfreemethodswill be held at the University of lowa on SaturdayOctober21, 2000. The aim of this

workshopis to bring togethermmathematicianssomputerscientistsandengineeringesearchers exchangedeas,results
andapplicationof themeshfreanethods Theworkshopwill provide agoodopportunityespeciallyfor numericalanalysts
asmary fundamentalssueselatedto the meshfreemethodsstill needto be investigated.The workshopis organizedby

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

Professotivo Babuskawill give a keynotepresentationin addition,therewill be someinvited presentationslf you like
to presentyourwork on meshfreemethodsopr if you areinterestedn knowing moreaboutthe methodsyou arecordially
invitedto participatetheworkshop.

Theworkshopis sponsoredy IMA andNSF/DARPA. Thereis noregistrationfeefor attendingheworkshop.Mathemati-
ciansfrom IMA Participatinglnstitutionsareeligible to receve IMA/PI fundsfor the workshopexpenseswhereavailable
andif approvedby themathematiciars own departmenthair A limited amounts alsoreseredto partially supportsome
otherparticipantof theworkshop.

If youareinterestedn giving atalk, or if you needsomesupportfor your expenseyou areencouragedo contactWeimin
Han(whan@math.uiwa.edu)asearlyaspossible preferablybeforetheendof March.

0. Solicitation for Program Ideas

The IMA continuallyasksmembersof the mathematicakciencesommunityfor their ideasfor future programs. This
communityincludes—iradditionto mathematicians—industristientistsscientistsn governmentabs,universityscientists,
engineersetc. whosework bringsthemin contactwith problemsnvolving mathematicathallengestall levels.



Fatureprogramsaresoughtwhich couldbe carriedout through:

¢ aone-weelkworkshopon atopic of mathematical/scientifimterest;

e aone-monthperiodof concentratiorbringing mathematiciangind other scientiststogetherto work on a topic of
interest;

¢ atwo-to seven-weekSummerprogramconsistingof a seriesof one-weekwvorkshopdreatingsubtopicsof atopic of
interest;or

¢ aten-monthAnnual Programincluding long-termseniorvisitors, eight postdocssix to ten one-weekworkshops,
threeto tentutorials,andweeklyseminars.

Pleasecontactthe IMA Director, Willard Miller, with yourideas:

E-mail: miller@ima.umn.edu

Institutefor Mathematicandits Applications
Universityof Minnesota

400Lind Hall

207 ChurchStreetS.E

Minneapolis Minnesotab5455
phone:(612)624-6066

FAX: (612)626-7370

Pleaseseethe enclosedlyer or http://www.ima.umn.edu/ideas.htmfor more detailed information.

h. IMA Newsletterand Update Distrib ution via the World Wide Web

ThelMA is graduallyimplementingnternet-baseg@rogramgo improve our serviceto you. As aresult,we have changed
theway we sendout the NewsletterandUpdate.We would lik e to e-mailyou a noticewhenthe next IMA Newsletteror
Updateis availableon the IMA Web page,insteadof mailing you a hardcopy. The updatedversionof eitherpublication
areavailableon our IMA WebPage:http://wwwima.umn.edu/ngsltrs/

ThelMA will continueto mail a hardcopy to specificdepartmentsfor postingpurposes.

If for somereasoryou cannotretrieve eitherdocumenfrom the Web, pleasecall theIMA staf at612-624-606&®r e-mail
staf@ima.umn.edif youwould like to continueto recevve a hardcopy of theIMA Newsletter

i. Weekly IMA SeminarList Available by List Sewer

The IMA is hapyy 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 messageo
i mal i st s@ ma. umm. edu whosefirstline is of theform

subscri be weekly

If your preferrede-mailaddresss differentfrom the onefrom which you aresendingthe requestthefirst line shouldbe

subscri be weekly you@. nail . address



Thesubjectline andtherestof the messagareignored.Questionr problemsshouldbe sentto

owner - weekl y@ ma. umm. edu

The currentweekly schedulds alsoavailableon requestvia f i nger sem nar @ nma. umm. edu. An updated. dvi
file of theIMA Newsletter(currentandrecent)is availableby f t p or throughthe world-wideweh

Il. IMA CALENDAR

0. HOT TOPICS PROGRAMS for 2000-2001
Seehttp://www.ima.umn.edu/hot-topics.html
August16-18,2000: HOT TOPICS Workshopon 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 Careetorkshopon ConnectingWomenin Mathematical Sciencego Industry
January 10-13,2001: HOT TOPICSWorkshopon Analysis and Modeling of Industrial Jetting Processes

1. REACTIVE FLOW & TRANSPORT PHENOMENA, Septembet999-Jun000
Seehttp://www.ima.umn.edu/reactive/

Fall 1999: Combustion
For detailsof the Fall Scheduleseehttp://www.ima.umn.edu/reacte/#all

Winter 2000: Natural Resourcesand Environment
For detailsof the Fall Scheduleseehttp://wwwima.umn.edu/reacte/#wvinter

Spring 2000: Multiscale and Transition Regimes
May 1-5: Workshopon Dispersive Corr ectionsto Transport Equations
May 18-19: Tutorialon Simulation of Transport in Transition Regimes
May 22—-26: Workshopon Simulation of Transport in Transition Regimes
June5-9: Workshopon Multiscale Modelsfor Surface Evolution and Reacting Flows

2. MATHEMATICS IN MULTIMEDIA, Septembe2000-Jun001
Seehttp://www.ima.umn.edu/multimedia/

Fall 2000: Vision, Speechand Language
Septemberl1-15 ShortCourseon Mathematical Methodsin Speechand Image Processing
September18-22 Workshopon Mathematical Foundationsof SpeechProcessingand Recognition
October 11-14 Mini-symposiumon Brain Imaging
October 16—20 Workshopon Image Processingand Low Level Vision
October 30—November 3 Workshopon Mathematical Foundationsof Natural LanguageModeling
November 13—-17 Workshopon Image Analysis and High Level Vision

Winter 2001: Digital Libraries



January 17-19 Mini-symposiumon Fractals in Multimedia

January 25-26 Tutorial on Digital Libraries

January 29—-February 2 Workshopon Digital Libraries - Data Modeling and Representation

February 12—-16 Workshopon Digital Libraries - Digital AssetManagement

February 26—March 2 Workshopon Digital Libraries - Classification,Retrieval and Visualization
Spring 2001: Geometric Designand Computer Graphics

April 9-13 JoingIMA-IDR Workshopon Ideal Data Representation

April 19-20 Tutorial on Geometric Design

April 23-27 Workshopon Geometric Design

May 10-11 Tutorialon Computer Graphics

May 14-18 Workshopon Computer Graphics

June 11-15 Workshopon Haptics, Virtual Reality and Human Computer Interaction

June 16-17 CapstoneSymposiumon Mathematicsin Multimedia

3. MATHEMATICS IN THE GEOSCIENCES, Septembe2001-Jun002
Seehttp://www.ima.umn.edu/geoscience/

Fall 2001: Dynamical Systemsand Ergodic Theory

September24,2001 Tutorial on Spatio-temporal Patternsin the Geosciences
September25-29,2001 Workshopon Spatio-temporal Patternsin the Geosciences
October 8-12,2001 Workshopon Complexity in Geoplysical Systems

October 29-November 2, 2001 Workshopon Dynamical Systemsin CelestialMechanicsand Climate Dy-
namics

November12-16,2001 Workshopon Time SeriesAnalysis and Applications to Geophysical Systems
Winter 2002: Multiscale Phenomenaand Renormalization
Spring 2002: InverseProblemsand Quantification of Uncertainty

4. OPTIMIZA TION, Septembe2002—-Jun&003
Seehttp://www.ima.umn.edu/optimization/

Fall 2002: Supply Chain and Logistics Optimization
Winter 2003: New Optimization Paradigmsand Approaches
Spring 2003: Information Technologyand Optimization

1999-200Annual Program:

Ill. REACTIVE FLOW AND TRANSPORT
PHENOMENA

Septembet, 1999—- August31 2000
OrganizersJohnChadam(Universityof Pittshurgh)
Ashwani K. Kapila (Chair) (RensselaePolytechnidnstitute)
David Levermore(Universityof Arizona)
ChristianRinghofer(ArizonaStateUniversity)

Seealsohttp://ww.ima.umn.edu/reactive/




Imir oduction:

Chemicallyreactingflows, andthe associatedransportof mass,momentumand enegy, are fundamentato numerous
areaof moderntechnology Theseincludetherecovery, fabricationandprocessingf materialsthedesignandoperation
of devicesthatusefossil or nuclearfuels; andthe treatmentanddisposalbf wasteandtoxins. Forcesof economysafety

efficiency anda concernfor the ervironmentdictatenot only thatthe underlyingsciencebe advanced but alsothatthese
advancesbe rapidly integratedinto engineeringdesign,manufcturingand operation. It is broadlyrecognizedhat the

challengerequiresaninterdisciplinaryresponseincluding, in particular the deploymentof moderntechnique®f applied
mathematicsmodeling,analysisandcomputation.

In this yearof concentrationwe have electedto emphasizehreetopics. Two of these namely Comhustion,andNatural
ResourceandEnvironmentcanbeclearlyidentifiedasareasf application.Thethird, MultiscaleandTransitionRegimes,
cutsacrossapplicationsfocusinginsteadon processesvheretraditionaland classicaltransportmodelsno longerapply.
Applicationsincludethin, microstructuredilms, nanometesscalesemiconductodevices,andsupercooledluids.

The yearhasbeendivided into threesegments,with a total of nine workshops.In eachcase,we aim to bring together
researcherwith overlappinginterestavho may move in disjoint scientificcircles,andexposeappliedmathematicianso
actwity in the selectedareaof the workshop. The overall focuswill be on identifying situationswherean infusion of
existing mathematicatechnologycanleadto rapid progressaswell asrecognizingareaswherethe existing theoretical
framework needdo be

FALL QUARTER (Septembet—-DecembeBl,1999): Combustion
Seehttp://wwwima.umn.edu/reacte/#fall

WINTER QUARTER (Januaryl-March31,2000): Natural Resourcesand Environment
Seehttp://wwwima.umn.edu/reacte/#wirter

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

Spring Quarter 2000: Multiscale and Transition Regimes

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

Organizers:

C. David Levermore (University of Arizona)
Anton Arnold (Berlin TechnicalUniversity)
Naoufel Ben Abdallah(University of Toulouse)
KenT.-R. McLaughlin (University of Arizona)

For currentinformation seeURL.: http://www.ima.umn.edu/biology/spring/rf8.html|

Dispersve correctiondo classicakndsemiclassicaransporequationsarisefrom the rudimentaryincorporationof quan-
tum effectsinto macroscopidlow descriptions. Thesemodelsplay an increasingrole in the study of nanometeiscale
electronicdevicesandof fluids at extremelylow temperaturesAdvantage®f dispersiely correctedransportequations
over fully quantummechanicabescriptionsarethatthey arenumericallymoretractableandthatthey allow for a more
classicakouplingof the quantunsystemnto theervironment.

This workshopwill have two thrusts. First, it will examinethe mathematicatlerivation of dispersve correctionterms
bothin linear andweakly nonlinearsettingsusing Wigner transformsandin strongly nonlinearsettingusingtools from
integrablesystems.Secondthe computationalssuesaisedby the interplaybetweemonlinearanddispersve effectsin,
for example,quantundotsandwires, nonlinearoptics,andsuperfluids.

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

ABDALLAH, NAOUFELBEN  University Toulouse APR23-MAY 6
ARNOLD, ANTON Univ. desSaarlande§FachbereictMathematik) APR27-MAY 8
BARDOS,CLAUDE Universie deParisVII MAY 1-7



BLOCH, TONY
BRONSKI, JARED

Univ. of Michigan(Mathematics) APR29-MAY 5
Univ. of Illinois UrbanaChampaigr(Mathematics) MAY 1-8

ERCOLANI, NICHOLAS Univ. of Arizona(Mathematics) APR29-MAY 5
FRENSLEYWILLIAM R.  Univ. of Texas-Dallas APR30-MAY 2
GAMBA, IRENE Univ. of Texasat Austin (Mathematics) APR2-MAY 31
GARDNER,CARL Arizona StateUniv. (Mathematics) APR30-MAY 4
GASSER,NGENUIN Univ. of Hamhurg (Applied Mathematics) APR28-MAY 5
GERARD,PATRICK Univ. of Paris-SudMathematics) APR29-MAY 5

GOLSE,FRANCOIS
JESCHKE SABINA

EcoleNormaleSuperieure APR29-MAY 10
TechnischdJniv. Berlin (FachbereiciMathematik) APR27-MAY 6

KAMVISSIS, SPYRIDON  Univ. of Patras(Mathematics) APR29-MAY 6
KODAMA, YUJI Ohio StateUniv. (Mathematics) APR29-MAY 4
LEVERMORE,DAVID Univ. of Arizona(Mathematics) APR1-JUN30
LI, TONG Univ. of lowa (Mathematics) APR29-MAY 2
LIU, TAI-PING StanfordUniv. (Mathematics) APR29-MAY 5
MAUSER,NORBERT University of 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 LucentTechnologiesBell Laboratories APR29-MAY 5
TIAN, FEI-RAN Ohio StateUniv. (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 currentinformation seeURL: http://www.ima.umn.edu/biology/spring/rf9.html

Technologyis increasinglyadvancinginto regimesin which particlemean-fregpathsarecomparabldo thelengthscales
of interestandwheretraditionaltransporimodelsthereforebreakdown. For example,drift-dif fusionmodelsof electron-
holetransportbreakdown for submicronsemiconductorbecausehe scaleof interestarevery small,while Navier-Stokes
approximation®f fluid dynamicsbreakdown in outerplanetaryatmosphereer spaceshuttlereentryproblem,wherethe

meanfree patharevery large. Suchsituationscanbe describedy particlesimulationsbut the costof carryingtheseoutis

muchgreatetthanthatof smallmean-fregpathmodels oftenbecomingprohibitive whenoneis nearsmallmean-fregpath
regimes. This makesthe simulationof problemsin which transitionregimescoexist with small mean-fregpathregimes
particularlydifficult. Thisdifficulty is compoundeavhenthegeometryis complicatedor evenrandom.

This workshopwill explore a variety of advancedmodelssuchus momentbasednodels,Chapmann-Engig andBurnett
type expansionspr modelsderivedfrom asymptotidimits. Thesemodels bothdeterministicandstochastién origin, will
be studiedin the context of the simulationof high-altitudeflight, chagedparticlesin naturalplasmasman-madelasmas
(electric propulsionfor satellites),electronand holesin semiconductodevices, and radiationthroughinhomogeneous
media.Hybrid numericalschemeshatproperlymatchtransitionwith smallmean-fregoathregimeswill alsobeexamined.

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

AGARWAL, RAMESH
BALSARA, DINSHAW
BARDOS,CLAUDE
BENTIL, DANIEL

Wichita StateUniv. (Aerospacéengineering) MAY 21-26
Univ. of lllinois (NCSA) MAY 20-26
University ParisVII MAY 22-26
Univ. of Vermont(MathematicsandStatistist) MAY 17-26

BOBYLEV, ALEXANDER KarlstadUniv. (Matematik) MAY 13-27
BORGERSCHRISTOPH  TuftsUniv. (Mathematics) MAY 20-26
CARRILLO, JOSE Univ. of Texasat Austin (Mathematics) MAY 13-26



CHARRIER,PIERRE Univ. Bordeaux (Mathematiqued\pplquées) MAY 20-26

DEGOND,PIERRE Univ. Paul SabatiefUFR MIG) 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(Mathematic® 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(AerospacdEngineering) MAY 20-26
ILLNER, REINHARD Univ. of Victoria(Mathematic® Statistics) MAY 20-26
JEROME, JOSEPH Northwesterrniv. (Mathematics) MAY 21-26
JIN, SHI Geogia Tech(Mathematics) MAY 20-26
JUNGEL,ANSGAR Univ. KonstanzFachbereiciMathematikund Statistik) MAY 19-26
JUNK, MICHAEL Univ. of KaiserslauterifFachbereictMathematik) MAY 21-29
KLAR, AXEL FU Berlin (FB Mathematikund Informatik) MAY 20-28
LEMOU, MOHAMMED Univ. Paul Sabatier 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 CatanigDipartimentodi Matematica) MAY 20-26
NOURI, ANNE INSA-Lyon Scientific& TechnicalUniver MAY 21-26
PARESCHI,LORENZO Univ. of FerraraMathematics) 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 lllinois Instituteof Technology(Electrical& ComputerEngineer) MAY 20-26
SCHAEFFERJACK Carngjie Mellon Univ. (MathematicaSciences) MAY 20-26
SCHMEISERCHRISTIAN  TU Wien (Instfuer Angevandteund NumerischeMa) MAY 13-27
SHU, CHI-WANG Brown Univ. (Applied Mathematics) MAY 17-26
SLEMROD, MARSHALL Univ. of Wisconsin(Mathematics) MAY 22-26
SOLER,JUAN Univ. of GranaddAplicada) MAY 20-26
SONE,YOSHIO University Kyoto MAY 20-27
STRAUSS,WALTERA. Brown Univ. (Mathematics) MAY 20-26
STRUCKMEIER, JENS Univ. of Hamhurg (Mathematics) MAY 20-26
XIN, ZOUPING Univ. of New York-Couran{CourantMathematicalScien) MAY 20-26
XU, KUN HongKongUniv. (Mathematics) MAY 20-26
XU, WEN-QING Univ. of Massachusettdmherst(Mathematicsand Statistic) MAY 20-27

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

Organizers:
Leonard Borucki (Motor ola)
Christian Ringhofer (Arizona State University)

For currentinformation seeURL: http://www.ima.umn.edu/biology/spring/rf10.html

Multilayeredcompoundmaterialswith microscopicallystructuredsurfacesplay a key role in semiconductomanugctur
ing. Thesestructuresareproduceddy a variety of processessuchasthe depositionof thin films, etchingtechniquesand
controlledcrystalgrowth.

Thetopicof thisworkshopis theintegrationof differentmodelsdescribingheseprocessesndifferentspatialandtemporal
scalesWell-developedmodelsexist for eachstageof theabove processesn the microscopic-atomistiandmacroscopic-
fluid scale. However, in orderto describecompletelythe whole processit is necessaryo link thesemodelsvia an
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appropriatemathematicatlescriptionof the transitionregimes. This involvesa mixture of boundarylayer andhomoge-
nizationtechniquesswell asa mathematicaanalysisof the transitionprocesgrom the atomisticdescriptionof the early
stage®f thin film growth to theevolution of continuoudilms. Computationaissuescoveredby this workshopwill bethe
deterministicandprobabilisticrepresentatioof film surfacesandnumericalmethodgor thetransitionaimodels.

CONFIRMED WORKSHOP PARTICIP ANTS: June 5-9,2000(asof 22 April 2000)

BOON, JEAN-PIERRE
BORUCKI, LEN

CALE, TIMOTHY S.
DEMKOV, ALEX
DULLES, FRED
FRIEDMAN, AVNER
GHONIEM, NASR M.
GOBBERT, MATTHIAS
HUANG, HANCHEN
KAPRAL, RAY

KATSOULAKIS, MARKOSA.

KING, JOHN
LEVERMORE,DAVID
MEYYAPPAN, MEYYA
MILLER, WILLARD
MUCHA, PETER
OSHER,STANLEY
RATSCH,CHRISTIAN
REITICH, FERNANDO
RINGHOFER,CHRISTIAN
ROTHMAYER, ALRIC
ROYTBURD, VICTOR
SANTOSA, FADIL
SETHIAN, JAMES
VLACHOS,DION G.
WALKER, ROBERT B.

Univ. Libre deBruxelles()

Mail StopM360 (Motorola)
RensseladPolytechnidnstitute(ChemicalEngineering)
(Motorola)

400Lind Hall (Mathematicsandits Appli)

Univ. of Minnesota(MCIM)

UCLA (Engineering)

Univ. of Maryland,BaltimoreCount(Mathematic® Statistics)
HongKongPolytechnidJniv. (MechanicaEngineering)
Univ. of Toronto(Chemistry)

Univ. of MassachusetfdathematicandStatistics)
Univ. of Nottingham(TheoreticaMechanics)

Univ. of Arizona(Mathematics)

Mail Stop229-3(NASA AmesResearclCenter)
400Lind Hall (Mathematicandits Appli)
Massachusettsstituteof TechnologyMathematics)
UCLA (Mathematics)

UCLA (Mathematics)

Univ. of Minnesota(Mathematics)

ArizonaStateUniv. (Mathematics)

lowa StateUniv. (AerospaceéEngineering& EngineeringMec)
Rensseladpolytechnidnstitute(Mathematics)

IMA & MinnesotaCenterfor IndustrialM (MCIM)

Univ. of California-Berleley (Mathematics)

Univ. of Massachuset{&ChemicalEngineering)

JUN3-9
JUN3-9
JUN3-9
JUN3-9
SEP1-AUG 31
SEP1-AUG31
JUN3-9
MAY 17-JUN 16
JUN3-9
JUN3-9
JUN3-9
JUN1-14
APR1-JUN30
JUN3-9
SEP1-AUG31
JUN5-9
JUN3-9
JUN3-9
JUN3-9
APR4 -JUN30
JUN3-9
JUN3-9
SEP1-AUG 31
JUN3-9
JUN3-9

Los AlamosNationalLaboratory(TheoreticalChemistry& Molec Physics) JUN3-9

CONFIRMED LONG-TERM SPRING 2000PARTICIP ANTS (asof 22 April 2000)

GAMBA, IRENE
GOBBERT, MATTHIAS
JIANG,LISHANG
LEVERMORE,DAVID
NWABUEZE,KENNETH
RINGHOFER,CHRISTIAN  ArizonaStateUniversity

Four Weeksor More

Multiscale and Transition Regimes

University of Texasat Austin
University of Maryland
Tongji University
Universityof Arizona
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IIl. Summer2000Programs |

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

August16-18,2000Mathematical Challengesin Global Positioning SystemgGPS)
August28-29,2000Modeling and Analysis of Noisein Integrated Cir cuits and Systems

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

Organizers:
RachelK uske (University of Minnesota)
Fernando Reitich (University of Minnesota)

For currentinformation seeURL.: http://www.ima.umn.edu/biology/winter/modeling/
This workshopis designedo provide graduatestudentsaandqualifiedadvancedundegraduatesvith first handexperience
in industrialresearch.

Format: Studentswill work in teamsof up to 6 studentsunderthe guidanceof a tutor from industry The tutor will
help guidethe studentsn the modelingprocessanalysisandcomputationalvork associatedavith a real-world industrial
problem.Eachteamwill beexpectedo make apublicoralpresentatiomndsubmitawrittenreportattheendof the10-day
period.

Projectsand Industry Mentors: Therewill be 6 teamsparticipatingin the workshop. The following industryscientists
have agreedo participateasmentors:

Participant Affiliation Tentative Topic

Dr. RobertMelville LucentTechnologies RF CommunicatiorCircuits

Dr. JoanBachenlk Linguistic Technologies  OptimizingLanguageModelsandTexts for AutomaticSpeechHRecognition
Dr. ThomasGrandine Boeing ComputerAided Design: The SurfacelntersectiorProblem

Dr. SarahPatch GeneraElectric ComputefTomography

Dr. Norm Curet NationalSecurityAgengy  Network Analysis

Dr. David Ross EastmarKodak InkJetPrinting

Application Procedure: Graduatestudentsandadvancedundegraduategreinvited to apply An applicationform must
be submittedto theIMA. In addition,two lettersof recommendatioarerequired;onemustbefrom the students advisor
directorof graduatestudies pr departmenthair Prerequisitesary anddependn the project,but computationaskills are
important.

The IMA will cover local living expensesbhut not travel (IMA ParticipatingInstitution may usetheir Pl fundsfor this
purpose).Selectiorcriteriawill be basedn backgroundaindstatemenof interestaswell asgeographi@andinstitutional
diversity Womenandminoritiesareespeciallyencouragedo apply Applications must be completedby April 15,2000
for full considerationEarly submissionareencouragedSuccessfuapplicantswill benotifiedby May 10, 2000.

A similar modelingcoursewasheld at the IMA during summer1998. The industrial problemsand studentreportsare
availableonline. For furtherinformationcontacti ma- st af f @ ma. urm. edu or seeontheweb
URL: http://wwwima.umn.edu/modelgf
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HOT TOPICS Workshop (August 16—-18,2000) Mathematical Challengesin Global Positioning
SystemgGPS)

Organizers:

Kai Borr e (Aalborg Universitat)

Gerard Lachapelle(University of Calgary)
Brian Leininger (LockheedMartin)

Fan Liu (Honeywell)

For currentinformation seeURL.: http://www.ima.umn.edu/gps/

The Global PositioningSystem(GPS)utilizestriangulationand/orphasedelaysin continuoussignalsfrom a constellation
of satellitedn earthorbit to accurateljocatea receverantenngositionrelative to thesesatellites GPSplaysanimportant
role in mary navigation systemsproducedoday andis beginningto play anincreasingrole in providing accurateime

signalsfor mary industries. Applicationsinclude land sureying, autonomousehicle control including the smarthigh-

way systemmarinenavigation, air traffic control, satellitenavigation, and power signaltime synchronization With the
additionof differentialor relative signals,ultra-highprecisionGPSis capableof positionaccuracie®nthe orderof a few

centimeters.

Thereis a needfor sophisticatedlgorithmsfor accuratelyandreliably processinghe GPSsignalsfor timing and navi-
gation. Mathematicss of critical importancehere. Areasof mathematicshatarerelevantincludelinearandnon-linear
algebrasignalprocessingndfiltering, wave propagationstatisticsandscattering.

This workshopwill focuson mathematicaissueghatarisein increasinghe processingpeedaccurag andreliability of
GPS.It will beanopportunityfor the mathematicatommunityto becomemoreawareof theseissueslinvited participants
will be mathematiciangngineerandscientistdrom industryandfrom academia.

Amongthe principaltopicsconsidereavill be:

¢ Problemswith reflectedsignals(Multipath) with respecto pseudo-rangdataandintegratedcarrierdata theirmath-
ematicalcharacterizatiomandmethodsof addressingheseproblems

¢ Integrity of solutionsof positioningalgorithms
¢ Resolutiorof the phaseambiguityin positiondetermination
¢ Globaltomographyestimationof watercontentin thetropospherendtheionosphere
Additional topics: Antennagbeampatterncharacterizatiomndutilization, antennashaping) Mathematicaimodelingof

the GPSrecever, Avoidanceof frequeng jammingand/orinterference Use of dual andtriple frequenciedrom GPS,
GLONASS.

HOT TOPICS Workshop (August 29-30, 2000) Modeling and Analysis of Noisein Integrated
Circuits and Systems

Organizers:

Alper Demir (Bell Labs)

Kiran Gullapalli (Motor ola)

Boris Rozovskii (USC)

JacobWhite (MIT)

Advisory member: Len Borucki (Motor ola)

For currentinformation seeURL: http://www.ima.umn.edu/reactive/spring/circuit.ntml

This workshopis driven by the needto extractinformationfrom noisy, weaksignalsin electronicdevices,suchasthose
usedin communicationsln orderto be ableto dealwith noise,it is essentiathatit is modeledn theappropriatecontext,
andthatit is carefullyanalyzed Noisein circuitscomefrom a numberof sourcesandcantake severalforms— shotnoise,
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flicker, thermalnoise,etc. Understandindgnow noiseis generatect varioussourcesandhow it is propagatedh a system,
is critical to the designandoperationof integratedcircuitsandsystems.

Thefocusof theworkshopis the modelingandanalysisof noise/interferencin integratedcircuitsandsystems.Thegoal
is to bring togetherscientistsworking in device noisemodeling,circuit design,circuit simulation,stochastigrocesses,
dynamicalsystemsandnumericalanalysisto discusgheunderlyingphysicalprinciples,designconsiderationghe math-
ematicaformalismsandnumericalmethodsuisedin dealingwith the problem.The 2-dayworkshopwill consisiof invited
lecturesanddiscussionsessionsTheintentionis to forgesynepgy througha multidisciplinaryeffort.

IMA Career Workshop (September8-10,2000) Connecting Womenin Mathematical Sciences
to Industry

Organizers:RosemaryE. Chang
SuzannelLenhart
Mar garet H. Wright

Cosponsoed by the Associationfor Womenin Mathematics (AWM)
SeeURL: http://www.ima.umn.edu/momen.in_industry.html

Mathematicaproblemsarisingin industrialapplicationgypically involve complicatedjnterdisciplinaryissuesof formu-
lation, analysisand solution. Many womenin mathematicakciencegoday are contrituting to this importantwork in
industrialapplicationsput morewomenshouldbeinformedof theopportunitiegrovidedby realworld problemsor high
quality researchgontributionsto practicalsolutionsandrewardingcareersThisweelendworkshopis intendedo increase
andenhancehe awarenes®f womenmathematicianaboutindustrialapplications.

Thediversenatureof industrialapplicationswill becorveyedthroughtechnicatalksby selectegarticipantschoserbased
ontheirsuccessfutxperiencesvith realworld problems A panelof womenestablisheéh successfuhdustrialcareerswill
give their viewpointsto encouragevomento becomeanvolvedwith industrialproblems.Focusedgsmallgroupdiscussions
will beincludedto exchangadeason stratgiesto enhancehe participationof womenin industrialapplications.

CONFIRMED WORKSHOP PARTICIP ANTS: (asof 20 April 2000

ROSEMARY CHANG ALESSANDRACHIARELI 3M

CAROLYN CHO SmithKlineBeechanR&D SHARON FILIPOWSKI BoeingCompay

ANNA GILBERT AT&T Labs SONIA GLAVASKI Honeywell

KATHLEEN HOFFMAN  U. of Maryland,BaltimoreCounty SARAHHOLTE FHCRC

TAMMY KOLDA SandiaNationalLaboratories LYNNE PARKER OakRidgeNationalLaboratory
MARGARETWRIGHT  AT&T Labs BIN YU Bell LabsandU.C. Berkeley

2000-2001Annual Program:
. MATHEMATICS IN MULTIMEDIA

Septembet, 2000— August312001
OrganizersMichaelBarnslg (Geogia Instituteof Technology)
RosemanChang(SGl)

Tony Derose(Pixar)

StuGeman(Brown University)

PeterOlver (University of Minnesota)

Roni Rosenfeld Carngjie-MellonUniversity)

Larry Schumakr (VanderbiltUniversity)
AhmedTewfik (Universityof Minnesota)

Seealsohttp://ww.ima.umn.edu/multimedia/
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Imir oduction:

Thepastfew yearshave seeranexplosionin theuseof digital media.lndustryis makingsignificantinvestmentso deliver
digital audio,imageandvideoinformationto consumersndcustomersA new infrastructureof digital audio,imageand
videorecordersaindplayers,on-line servicesandelectroniccommerces rapidly beingdeployed. At the sametime, major
corporationsare corvertingtheir audio,imageandvideo archivesto an electronicform. Individual consumersnay also
soonbeableto corverttheirimageandvideoarchiesto digital form.

This burgeoningof digital informationcoupledwith advancesin computing,interfaceand communicatiortechnologies
haspavedtheway for multimedia.The mostdistinctive characteristiof amultimediaproductis thatit carriesanddelivers

digital informationin mixed modeson a single platform. What malkesmultimediadifferentfrom traditionalinformation

productsis a muchricher variety of underlyingworks. A multimediaproductmay containgraphics film, video, music,

photographspaintings,animation text, data,maps,gamesandmultimediasoftware.

Currentandfuture challengesn multimediatechnologiesnclude (i) betterunderstandingf the interactionbetweendif-

ferent media, (i) two-way man-machinénteractionin speechrecognitionand computervision, (iii) improved quality
of computergeneratednedia, (iv) developingcommunicatiornprotocolsthat protectdataprivacy, and (v) restructuring
existing databasego respondo real-timeperformancelemands.

Mathematics,with its relianceon exposingand exploiting the hidden patternsand structuresin physicalphenomena,
will play a key role in uniting and synthesizinghe differentmodalitiesinherentin the ongoingmultimediarevolution.
The mathematicalisciplinesthat are requiredcover a broad spectrum,rangingfrom pure algebraand group theory
throughgeometryandtopology and,naturally analysis- bothanalyticalandnumerical with probabilisticandstochastic
methodsplaying a particularlyimportantrole. Theinterfacebetweemrmathematic&nd multimediaapplicationdorms a
two-way street- not only do existing mathematicatheoriesacquirenew andunexpectedapplicationsput the multimedia
applicationsthemseles point to new problemsrequiring solutions,which in turn will stimulatenev developmentsin
mathematicgself. Thus,we canview multimediain therole of atwenty-firstcenturyreincarnatiorof theold mathematical
paradignthatinseparablysynegizesresearchin puremathematicandits applications.

Oneof thehallmarksof the subjectis theincrediblevarietyof mathematicaloolsandtheorieghatarise.Althoughperhaps
dauntingto thenovice, thisdiversityenhancetherangeof possiblanteractionsandcrosdertilizationsamongthedifferent
mathematicatlisciplines,aseachis calledinto play in quantifying,analyzinganddevelopingpracticalalgorithms.A key
goal of the multimediayearat the IMA is to fosterthe interactionbetweenresearchersising similar tools in different
multimediamodalities,and,on the otherhand,providing researcherastilizing differentmathematicatechniquedo study
the samemodalityto compareresultsand combinepromisingmethods.Theyearwill play animportantrole in exposing
themathematicatommunityto anew rangeof challengingandtimely mathematicaproblemsandapplicationsParticular
attentionwill be paidto thetraining of postdoctoratesearchers be familiar with a wide variety of mathematicatools
andtechniqueshatwill hopefullylay thefoundationsfor a genuinelymathematicatlisciplinethatwill becomeknown as
"multimedia’

The underlyingmathematicatheoriescanbe broadlydivided into severalimportant,overlappingcateyories. First, since
vision, languagemusic,videoandothersensonprocessearemuchlessdeterministidhanordinaryphysicalphenomena,
alargeclassof methodgely onprobabilisticandstochastigaradigmsFor example Markov randomfieldsform the basis
of muchcurrentresearchin speechandfeaturerecognition,in visualtracking,in sggmentationandin signalprocessing
andstorage.Statisticalestimationand Bayesiarmethoddeaturein patternrecognition,in languageamnodeling,in optical
characterecognition,aswell assignalimagereconstruction.Monte Carlo methodshave beensuccessfullyusedin the
numericalanalysisof someprocessesswell asin computerdesignandgraphics.

Waveletsandothertransformmethodsappeatin awide variety of contexts, includingimageandsignalcompressiorand

enhancementgomputergraphics,texture analysis,and the recovery of degradedaudio signals. A particularly striking

exampleis the FBI's adoptionof awavelet-basedystenfor compressiowf fingerprintimages.(Onthe otherhand,image
enhancemerntechniguedasedon nonlineardifferentialequationshave alsobeendramaticallysuccessfullyin forensics
andvideoenhancement\Waveletmethodsareparticularlyusefulin theasyet poorly understoodheoryof imagetextures,
but successfullyincorporatingtheminto the variationaland partial differentialequationapproacheso segmentatiorhas
yetto becompleted.

Sincedigital imageryis a fundamentallydiscretedatasystema particularsurpriseis the relevanceof both nonlinearpar
tial differentialequationsandvariationalmethodsn low level imageandvideo processingThe mathematicalechniques
includethe variousrecentapproacheto curve shorteningandmeancurvatureflows (originally studiedby differentialge-
ometersihndthevariationalapproachesf thetype usedin minimal surfaces.Thesemethodsareusedin denoisingmages
andin edgedetecionof featuresandhave seensuccessn visual trackingandrecognitionof objects,medicalimaging,
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video enhancemengndcollision avoidance.Implementatiorof the relevantnonlineardiffusion equationshasled to the
developmentof fast, sophisticatechumericalalgorithmsthat have broadapplicability The passagdrom discretepixel-
basedimageto continuouspartial differential equationand backto discretefinite differencenumericalimplementation
soundgparadoxicaluntil onerealizesghatthefundamentaprocessem continuummechanicandfluid dynamicswork in
preciselythe sameparadigm- the discretemolecularsystemis modeledby a continuoussystem,e.g. the Navier-Stokes
equationsywhich arethemselesintegratednumericallyvia a discreteapproximation.

The nonlinearpartial differentialequationapproacto imageprocessingelieson classicaldifferentialgeometry Modern
fractal geometrywhich arosein the studyof naturalphenomenaalsohasimmediateapplicationdn computergraphics,
animationand the constructionof artificial scenes. Fractal-basedlgorithmshashad dramaticresultsin practicalim-
agecompressionwhile very recentwavelet-fractalhybridsindicatethe potentialitiesfor crossdisciplinaryapproacheso
multimediaprocesses.

Algebraictheoriesarisein cryptographyandinformationtheoreticapproacheso signal processing.Securecomputing,
copyright protection,andlanguagegrammarsalsorely on fundamentahlgebraiomethodgor implementation.

In computemgraphicsandgeometriadesign the digital representationf fully three-dimensionaibjectshasbeenthe sub-
ject of intenseresearchactiity in the pastdecadeJeadingto powerful new algorithms. Algebraic geometry splines,
wavelets,opticsandsolid geometryarebut afew of the mathematicaloolsbroughtto bearonthis vital area.Applications
includecomputemgraphicssurfaceandsolid renderinganimation flight simulation,virtual reality, andscientificandmed-
icalimagery Butreal-timedisplayof fully three-dimensionainagesemaingproblematichecessitatinfurtherresearctin
thefundamentamathematicalksueslnevitabletechnologicahdvancesn graphicgperformancevill continuouslychange
therequirementgor real-timerenderingandthe compleity of modelsto bevisualized.

Grouptheoryis recognizedo play anincreasinglyimportantrole in mediaanalysisfor instancepothhumanandcamera
visual systemaaturallyincorporatecertainsymmetriesjncluding translationsyotations,scalings,andthenprogressing
onto thelessfamiliargroupsof affine andprojective transformationsGalileaninvarianceplaysanimportantrole in movie
restoratiorandrecognitionof maving objects.In generalthereliablerecognitionof objectsmustform anintegral part of
ary functionalmultimediasystem.Theseincluderecognitionof visualobjects targetrecognition satelliteimages speech
andlanguagerecognition,optical characterrecognition,and language.Most of thesearestill in their infangy, with the
underlyingmathematicatheorystill in needof development. Applying symmetrygroupsto recognitionproblemsin a
naturalfashionrequiresthe adaptatiorof classicalgeometrictheoriesof differentialinvariantsand algebraicinvariants,
subjectghatformedthe coreof puremathematicatesearchn the lastcentury Recentwork on symmetry-incorporating
numericabpproximation$oldsignificantpromisefor computatiorof invariantsandobjectrecognitionin physicalimages.

Useof multimediain manufcturingholdsgreatpotentialfor industrialapplications.Visual control of the robotsusedin
industrialprocessesuchassemiconductomanufcturingandetching,requiresefficient, real-timeprocessingf images,
incorporatinghedenoisingenhancemengggmentationandobjectrecognitiontechnique$rom acomputewision system
into abroadercontrol-theoretidoop. Somestriking experimentsjncludinganimage-basesgehiculamavigationalsystem,
shawv significantpromise. Fastand efficient numericalimplementatiorof the analyticalalgorithmsprovidesthe key to
real-timeapplicationsand automaticcontrol. Both finite differenceandfinite elementmethodshave beensuccessfully
employed. For example the useof level setmethoddor front trackingandinterfaceevolutionin phasdransitionsequires
fastmarchingalgorithmsandefficient numericalimplementationsHowever, to datethe marriageof computervisionand
controltheoryhasyetto be properlyconsummatedgequiringa new synthesiof the underlyingmathematicatheories.

In summarywhile muchprogresanbe seenon individual aspectstheir synthesisnto a mathematicatheoryof multi-

mediais asyetunexplored.Thisyearatthel.M.A. will provide a unigueandunprecedentedpportunityto bring together
researcheri awide variety of mathematicatlisciplinesandapplications Forging thesedisparatesubjectsnto anewv and
vital subjectwill havelongrangeeffects,bothwithin mathematicsandin the practicalapplicationgo multimediascience.

FALL QUARTER (Septembet—-DecembeB1,2000): Vision, Speechand Language
WINTER QUARTER (Januaryl-March31,2001): Digital Libraries
SPRING QUARTER (April 1-June30,2001): Geometric Designand Computer Graphics
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1 Short Course(Septemberl1-15,2000)Mathematical Methodsin Speechand
Image Analysis

Organizer: Stu Geman (Brown University)

For currentinformation seeURL.: http://www.ima.umn.edu/multimedia/fall/t1.html

The purposeof the shortcourseis to introducebasicmathematicaimethodsusedin speectand/orimageanalysis.There
will bea brief introductionto the stateof the art in speechandimageanalysisandto someof the relatedmathematical
issuef currentinterest.Following theintroductiontherewill bethreetutorials,oneon partialdifferentialequationspne
on signalprocessingandoneon probability andstatistics. Thesewill cover someof the coremathematicatechnologies
of modernspeechand imageanalysis,including: nonlinearPDE's for imagedenoisingand deblurring,andfor shape
analysis;spectral(Fourier) and multiscale(wavelet) basedsignaltransformationsrandomfields, graphicalmodels,and
dynamicprogrammingn imageandlanguageanalysis.

Topic Spealer
Introduction& Overvien StuGeman
PDEMethods GuillermoSapiro
SpectrabndMultiscale(Wavelet)Methods JackieShen
Probabilisticand StatisticalMethods 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.htmi

Speectrecognitiontechnologyhasseena significantbreakthrougtwith the introductionof HiddenMarkov Modelsand

relateddata-drven statisticaltechniquesn the 70’s and80’s. But currenttechnologyis still very fragile, breakingdown

with small changesn spealer characteristicschannelcharacteristicer discoursedomain. This pointsto fundamental
weaknessem signalrepresentatiorand existing limitations of the HMM approach.The proposedvorkshopwill bring

togetheresearcheractively workingonnovel solutiongo theproblemsof speectsignalrepresentatioracoustianodeling,
andmodeladaptationtogethemwith mathematiciang/orking in the areaof statisticalestimationstochastigprocesseand

clustering.Thefirst two dayswill consistof overviews of theacousticsproduction perceptiorandautomatiaecognition
of speechandrelatedspeechapplicationsfollowedby talks aboutongoingresearchn theseareas.The goalis to create
a synegy betweemmathematicianandpractitionersto pursuethe next generatiorof solutionsto speectprocessingnd

recognitionproblems.To thisend,we will aimto:

o Familiarize mathematiciansvith speechprocessingand recognitiontechnology outline underlyingfundamental
problemsandcurrentlypopular/successfigolutions.

¢ Presenhovel models,deasor approachesurrentlybeingpursuedn the speectcommunity
o Presentecentadvancesn mathematicsvhich mayberelevantto the speeclcommunity

We hopethatthiswill in turnencourag@nformaldiscussionsxchangingof ideas fosteringcollaborationandformulating
specificmathematicaproblemswhosesolutionswill advancethe stateof theart.

CONFIRMED WORKSHOP PARTICIP ANTS: Septemberl18-22,2000(asof 20 April 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
OSTENDORFEMARI 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 ScienceqCCS), Center for Magnetic
ResonanceReseach (CMRR), Department of NeuroscienceDepartment of Electrical and Computer Engineering
(ECE), (all at the University of Minnesota.)

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

The study of the humanbrain andits perceptualcognitive, and motor functionsis without ary doubtone of the most
challengingandfascinatingopicsof contemporangcience Recentyearshave seersignificantadvancesn theapplication
of sophisticatednathematicatheoriesand visualizationtechniquego the problemsarisingin brainimaging modalities
suchasPET, EEG, MEG, optical imaging, and functional MRI. Fundamentaproblemslike imageregistration, signal
detection surfacewarping,surfacevisualization,inter-subjectregistration,andinverseproblemshave to be addresseth
orderto fully utilize thesetechniques.All this researchis carriedout by interdisciplinaryteamsincluding radiologists,
engineersmathematiciansphysicists,neuroscientistsand cognitive scientists. It is the goal of this workshopto bring
togethertheseteams. The Minisymposiumwill fundamentallyinclude two typesof lectures. One partwill cover the
techniquesusedto solve someof the mathematical/engineerirgroblemsraisedby brainimagingresearch.The second
componentvill includelecturesontheuseof brainimagingto advanceour knowledgeaboutthe cognitive processes the
humanbrain. Introductorylecturesaboutbrainimagingmodalitieswill bepresentecswell.

CONFIRMED WORKSHOP PARTICIP ANTS: October 11-14,2000(asof 20 April 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)Image Processingand Low Level Vision

Organizers:Allen TannenbaumUniversity of Minnesota
Peter Olver University of Minnesota

D.E. McClur e Brown University

P. Perona Caltech

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

Recentyearshave seersignificantadvancesn theapplicationof sophisticateanathematicatheoriesto the problemsaris-
ing in image processing.As yet, even very low level visual processingoy computersemainsa challengingproblem.
Both planarandthree-dimensionamagesare of importanceandthesearisein a wide variety of applications,includ-
ing medicalimagery—ultrasoundjucleamagnetiaesonanceX-ray computedopographyetc.—military andindustrial
imaging,andfilm restorationandanimation. Basicissuesncludeimagesmoothingand denoisingimageenhancement,
morphologyimagecompressionsggmentatior(determiningooundarie®f objects—includingproblemsof cameradistor
tion andpartialocclusion).Severalmathematicahpproachebave emeged,includingmethodsasedon nonlinearpartial
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differentialequationsstochastiand statisticalmethods and signal processingechniquesincluding waveletsand other
transformtheories. Partial differentialequationsare usedto describethe evolution of shapesindercurvature-controlled
diffusions,providing a multi-scalerepresentatiothatis baseduponcurvatureflows of fundamentalmportancen differ-
entialgeometry Thesemethodshave provensuccessfuin noisereductionwhile maintainingedgeretention.Applications
to sggmentatiorarebasedon a variationalformulationof the methodof “snakes” or moving contours;jn which aninitial
contourcorvergesto theobjectboundaryvia a gradientdescenflow basedn a conformallyRiemanniammetric. Wavelets
have applicationgto practicalimagecompressionmethods andtexture characterization Statisticalmethodssuchasthe
EM algorithmhave beensuccessfullyappliedto a variety of low level vision problems.A primary goal of this workshop
is to educateandinterestmathematicians the mathematicahndscientificproblemsthatarisein basicimageprocessing.

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

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

5 Workshop (October 30-November3, 2000)Mathematical Foundationsof Nat-
ural LanguageModeling

Organizers:RoniRosenfeld(CarnegieMellon University)
Sanjeer Khudanpur (JohnsHopkins University

Mark Johnson(Brown University

Frederick Jelinek (JohnsHopkins University

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

Languageamodelingis crucialto all applicationghatprocessiumanlanguagevith lessthancompleteknowledge.Thisin-
cludesspeeclrecognition machinetranslationpptical characterecognition handwritingrecognition spellingandgram-
marcorrectionandothers.Formaltheoriesof grammathave sofarfailedto accountadequatelyor actualnaturalusageof
language Stochastiosersionsof formal grammarsarestill lesssuccessfu(asmeasuredby crossentropy of their predic-
tions)thansimpleMarkovian models(ngrams)which areestimatedrom largeramountsof data.With the adventof huge
textual corporaabreakthrouglin languagemodelingwill comewhenwe successfullyntegratelinguistic knowledgewith
statisticalestimatiorntechniques.

Thisworkshopwill bringtogetheresearcherghoareworkingonvariousaspect®f languaganodeling(stochastigram-
mars,clustering,maximumentropy models)with mathematiciansvith interestin theseandrelatedproblems(Bayesian
methodsclustering informationtheory). Thefirst 2 dayswill consistof anoverview of thefield andexisting techniques,
followed by presentationsf ongoingresearch.The overall objectie is to encouragenteractionand collaborationde-
tweenmathematicianand practitionersto pursuethe next generatiorof solutionsto languagemodelingproblems.The
specificgoalsare:

o Familiarizethe mathematiciansvith the languagetechnology outline underlyingfundamentaproblemsand cur-

rently popular/successfglolutions.

e Presenhovel models,deasor approachesurrentlybeingpursuedn thelanguagenodelingcommunity

¢ Presentecentadvancesn mathematicsvhich mayberelevantto thelanguagemodelingcommunity
CONFIRMED WORKSHOP PARTICIP ANTS: October 30-November 3, 2000(as of 20 april 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:Reter Olver (University of Minnesota)

Allen Tannenbaum(University of Minnesota)

Donald Geman (University of Massachusettat Amherst)
Y. Amit

Steven Zucker (Yale University)

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

Thisworkshopwill concentraten mathematicahndpracticalissuesrisingin thehigherlevel processes imageanalysis.
Theseincludeobjectrecognition,optical charactemendhandwritingrecognizersprinted-circuitboardinspectionsystems,
andquality controldevices,motiondetectionyoboticcontrolby visualfeedbacktheoryof shapereconstructiomf objects
from stereoscopigiew and/ormotion,andmary others.

Shapetheoryis of fundamentalimportancesinceit is the bottleneckbetweenhigh and low level vision. The recent
geometricpartial differentialequationmethodshave beenessentiain throwing new light on this very difficult problem
area.Therearetwo classicalapproacheso approximatinghe shapeof objects. Thefirst is basedon diffusionandoften
leadsto the (Gaussianymoothingof contourinformation. The secondapproactis basedon morphologicaimorphology
operationghatrepresentheinterior of shapesssets,e.g.,a collectionof disks. The geometricPDE approactbasedon

abstractconseration principles,Hamilton-Jacobtheory andcurvaturedriven flows leadsto a computationatheory of

shapethat naturallycharacterizegs computationaklementsncluding protrusions parts,bends,and seedgwhich shav

whereto placethe component®f a shape).Stochastigrocessesncluding Markov randomfields, have beenusedin a

Bayesiarframavork to incorporateprior constraint®on a smoothnesandtheregularitiesof discontinuitiesnto algorithms
for imagerestorationand reconstruction. Sequentiadecisiontheory hasbeenusedto develop algorithmsfor efficient
identificationof objectsin a scene jincluding handwrittencharactersroadsin satelliteimagery andfaces. Deformable
templateshave beenusedto automatehe identificationof structuresbothnormalandpathologicaljn medicalimagery

Sincehumanvisionrelieson avariety of symmetrytransformationsincluding Euclidean affine andprojective invariance,
theincorporationof grouptheoryandinvariantsinto the imageprocessingquationshasbeenof greatimportancen the
designof algorithms,both continuousand numerical. Stochastiqrocessesncluding Markov randomfields, have been
usedin a Bayesiarframeawork to incorporateprior constraintn a smoothnesandthe regularitiesof discontinuitiesnto

algorithmsfor imagerestoratiorandreconstruction.

A primary goal of this workshopis to educateandinterestmathematiciangn the mathematicabnd scientific problems
thatarisein the studyof computerandnaturalvision. Therewill be a mix of tutorialsin naturalandartificial vision and
mathematicatalks on the theoreticafoundationsof existing andproposedrision systems An additionalgoalis to bring
togetherresearchersorking in theseareasto compareresultsandto collaborateon waysto integratetheseapproaches
into a powerful overall mathematicahpproacho vision. Unlike numericalanalysis the computervision communityhas
yetto establisibenchmark’testsfor comparisorof thevariousvisualprocessingystemghatareavailable, makingdirect
andrigorouscomparisonglifficult. In this workshopwe proposeto initiate the developmentbf a setof benchmarkvisual
imageghatcanbeusedfor overallcomparisorpurposes.

CONFIRMED WORKSHOP PARTICIP ANTS: November 13-17,2000(asof 20 april 2000)

AMIT, YALI BELHUMEUR,PETER BIEDERMAN, IRVING BLAKE, ANDREW
CHELLAPPA, RAMA  COHEN,LAURENTD. COOPERDAVID 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 2000PARTICIP ANTS (asof 22 April 2000)

BAKER, JAMES
BELHUMEUR, PETER
BRUCKSTEIN,ALFRED
CASELLES,VINCENT
CIPOLLA, ROBERTO
COCKBURN, BERNARDO
DICKMANNS, ERNST
FAUGERAS,OLIVIER
GARRETT, PAUL
GEIGER,DAVI

GEMAN, DONALD
GIDAS, BASILIS
GULLIVER, ROBERT
HOLMES, WENDY
KHUDANPUR, SANJEEV
LANG, CHRISTOPHER
LOGOTHETIS,NIKOS
LYUBEZNIK, GENNADY
MCCLURE,DONALD E.
MCGEHEE,RICHARD
MUMFORD, DAVID
MURUA, ALEJANDRO
OLIENSIS,JOHN
OLVER, PETER
PATERA, JIRI
PEREIRA,FERNANDO
PERONA, PIETRO
SHEN,JACKIE
STOLCKE, ANDREAS
SVERAK, VLADIMIR

TERHAAR ROMENY, B. M.

VERT, JEAN-PHILIPPE
ZUCKER,STEVEN

Four Weeksor More

Vision, Speechand Language

DragonSystemdnc.
YaleUniversity
Technion
Universi@tllles Baltears
Universityof Cambridge
University of Minnesota

UniversittderBundeswehMnchen

INRIA
University of Minnesota
Courantinstitute,NYU

University of Massachusettst Amherst

Brown University
University of Minnesota
20/20Speechi_td.
JohnsHopkinsUniversity
IndianaUniversity Southeast

21-Oct-17-Nw-00
1-Nov—-30-Nor-00
1-Sep-31-Dec-00
1-Sep-31-Dec-00
1-Sep-31-Dec-00
1-Sep-00-31-Aug-01
1-Nov—-30-Nor-00
10-Oct—17-Nw-00
1-Sep-00-31-Aug-01
1-Nov—-30-Nor-00
1-Nov—-30-Nor-00
1-Nov—-30-Nor-00
1-Sep-00-31-Aug-01
1-Sep-00-30-Sep-00
1-Sep-00-31-Dec-00
1-Sep-00-31-Dec-00

Max Planckinst. for Biological Cybernetics 10-Oct-00-17-No-00

University of Minnesota
Brown University
University of Minnesota
Brown University
University of Washington
NEC Researclinstitutelnc.
University of Minnesota
Universitede Montreal
AT&T Labs

Caltech

Universityof Minnesota
SRl International
University of Minnesota
University MedicalCenter
EcoleNormaleSuperieure
YaleUniversity

1-Sep-00-31-Aug-01
15-Oct-17-Nwg-00
1-Sep-00-31-Aug-01
10-Oct-17-Nw-00
3-Oct-3-N@-00
1-Nov—30-No/-00
1-Sep-31-Aug-01
1-Sep-31-Dec-00
1-Sep-31-Dec-00
15-Oct-17-Nw-00
1-Sep-30-Jun-01
3-Oct—3-Nw-00
1-Sep-31-Aug-01
15-Oct-17-Nwg-00
3-Oct—3-N@-00
1-Nov—30-No/-00

IV. THE IMA VOLUMES IN MATHEMATICS

AND ITS APPLICATIONS

ThelMA Volumeslisted herehave all beenpublished.To checkfor the statusof futurevolumeschecktheimawebsiteat
http://wwwima.umn.edu/glumes.tml
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http://wwwima.umn.edu/glumes.htn

You canalsoplaceanorderfor availablevolumesby calling thetoll-free # 1-800—SPRINGERT by writing:

attn: Book Fulfillment Department
SpringefVerlag

44 Hartz\Way

SecaucudNJ 07094

Volume115: PatternFormationin ContinuousandCoupledSystemsA Surwey Volume
Editors:Martin Golubitsky, DanLuss,andStevenH. Strogatz

Thisvolumecontainsanumberof mini-review articlesauthoredy spealersandattendeeattheIMA workshopon Pattern

Formation in Continuous and Coupled Systems. Patternformationhasbeenstudiedintensively for mostof this centuryby

bothexperimentalistandtheoreticians This workshopfocusedon new directionsin the patternditerature. Systemghat
generatemew typesof patternsuchasdiscretecoupledsystemssystemawith globalcoupling,andcombustionexperiments
werestressedaswerenew typesof pattern.

The mini-reviews in this volume are intendedto be pointersto the currentliteraturefor researcherat all levels andto
have extensvie bibliographies They arealsointendedo discusswvhy certainsubjectsarecurrentlyexciting andworthy of
additionalresearch.

Volume116: StatisticalModelsin Epidemiologythe EnvironmentandClinical Trials
Editors: M. ElizabethHalloranandDonaldBerry

This volumecontainsrefereecbapersoy participantsn thetwo weekson Clinical Trials andoneweekon Epidemiology
and the Environmentheld as part of the six weeksworkshopon Statisticsin the Health Sciencesat the Institute for
Mathematicandits Application(IMA) in thesummer997.DonaldBerrywasin chageof theweeksonclinical trials,and
ElizabethHalloranorganizedheweekon epidemiologyandtheenvironment.Thecollectionincludesamajorcontribution
from JamieRobins,AndreaRotnitzky, and Daniel Scharfsteiron sensitvity analysisfor selectionbiasandunmeasured
confoundingin missingdataandcausalinferencemodels.In anothempaper JamieRobinspresentsa new classof causal
modelscalledmanginal structuraimodels.Alan Hubbard Mark vanderLaan,andJamieRobinspresent methodologyfor
consistenandefficient estimationof treatment-specifisurvival functionsin obsenationalsettings.Brian Leroux, Xingye
Lei, andNormanBreslav presenta nev mixed modelfor spatialdependencéor estimatingdiseaseatesin small areas.
Andrew LawsonandAllan Clark demonstrat®larkov ChainMonte Carlomethoddor clusteringin spatialepidemiology
Colin Chen,David Chock, and SandraWinkler presenta simulationstudy examining confoundingin estimationof the
epidemiologiceffect of air pollution. DaleneStangldiscussesssuesin the useof referencepriors and Bayesfactorsin
analyzingclinical trials. StepherGeogereviews therole of surrogateendpointsn cancerclinical trials.

Volume117: StructuredAdaptive MeshRefinemen{SAMR) Grid Methods
Editors: ScottB. BadenNikosP. ChrisochoidesDennisB. GannonandMichaelL. Norman

This volumecontainspaperdrom aworkshopon StructuredAdaptive MeshRefinemen{SAMR) held by the Institute of
Mathematicsandits Applicationsin the Springof 1997.

Structuredadaptve meshrefinement(SAMR) methodshave maturedover the past20 yearsand are now the method
of choicefor certaindifficult problems suchascompressiblélow. SAMR presentdlifficult technicalchallengesbothin
termsof thenumericakechniquesnvolvedandthecomplexity of theprogrammingeffort, especiallyon parallelcomputers.
In orderto gaininsightinto managinghesedifficulties,muchresearcleffort hasbeendirectedat meshgenerationparallel
computationandimprovementsn accurag, aimedprimarily at refinementinterfaces. A major stumblingblock in this
endeaor is thatmary of thesetechnique®ntail substantiabmountf problemspecificdetail. Standardizatiots highly
unlikely, exceptwithin narravly definedproblemdomains.

Thepapergresentedh this collectionarebasedn talksgivenat the Workshopon StructuredAdaptive MeshRefinement
Grid Methods heldattheInstitutefor Mathematicandlts Applications,Universityof Minnesotapn March12-13,1997.
They describeresearcho improve the generalunderstandin@f the applicationof SAMR to practicalproblems;identify
issuescritical to efficient and effective implementationon high performancecomputers;stimulatethe developmentof
a community coderepositoryfor software including benchmarkgo assistin the evaluation of software and compiler
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technologies.The ten Chapterf this volumehave beendivided into two partsreflectingtwo majorissuesn the topic:

(I) programmingcompleity of SAMR algorithmsand(ll) applicabilityandnumericalchallenge®f SAMR methods Part

| presentshreeprogrammingervironmentsandtwo librariesthataddresshe concernof efficient executionandreduced
software developmenttimes of SAMR applications.Part || describesan overview of applicationsthat canbenefitfrom

SAMR methodsrangingfrom crackpropagatiorandindustrialboilersto the evolution of a clusterof galaxies.

Volume118: Dynamicsof Algorithms
Editors:Rafaeldela Llave, Linda R. Petzold, andJensLorenz

The articlescollectedin this volume representhe contributions presentedat the IMA workshopon “Dynamics of Al-
gorithms” which took placein November1997. The workshopwas an integral part of the 1997—98IMA programon
“Emerging Applicationsof DynamicalSystems.

Theinteractionbetweeralgorithmsanddynamicalsystemss mutuallybeneficialsincedynamicalmethodscanbe usedto
studyalgorithmsthatareappliedrepeatedlyConvergence asymptoticatesareindeeddynamicalproperties Onthe other
hand,the studyof dynamicalsystemsenefitssnormouslyfrom having efficientalgorithmsto computedynamicalobjects.

Volume119: NumericalMethodsfor Bifurcation ProblemsandLarge-ScalédDynamicalSystems
Editors: EusebiudoedelandLauretteS. Tuckerman

The Institute for Mathematicsandits Applications(IMA) devotedits 1997-1998rogramto Emeging Applicationsof
DynamicalSystemsDynamicalsystemgheoryandrelatednumericalalgorithmsprovide powerful toolsfor studyingthe
solutionbehaior of differentialequation@andmappingsin thepast25yearscomputationainethodshave beendeveloped
for calculatingfixed points, limit cycles, and bifurcation points. A remainingchallengeis to develop robust methods
for calculatingmore complicatedobjects,suchas highercodimensiorbifurcationsof fixed points, periodic orbits, and
connectingorbits, aswell asthe calculationof invariantmanifolds. Anotherchallengeis to extendthe applicability of
algorithmsto the very large systemghat resultfrom discretizingpartial differential equations.Even the calculationof
steadystatesand their linear stability can be prohibitively expensve for large systemge.g. 103 — —10% equations)f
attemptedy simpledirectmethods.

Severalof thepapersn this volumetreatcomputationamethoddor low andhighdimensionakystemsand,in somecases,
theirincorporatiorinto softwarepackagesA few paperdreatfundamentatheoreticaproblemsjncludingsmoothfactor
izationof matricesself—oganizectriticality, andunfoldingof singularheterocliniccycles.Otherpaperdreatapplications
of dynamicalsystemscomputationsn variousscientificfields, suchasbiology, chemicalengineeringfluid mechanics,
andmechanicaéngineering.

Volume120: Parallel Solutionof Partial DifferentialEquations
Editors: PetterBjgrstadandMitchell Luskin

The papersn this volumearebasedon lecturesgivenat the IMA workshopon the Parallel Solutionof PDE during June
9-13,1997. The numericalsolution of partial differentialequationshasbeenof major importanceto the development
of mary technologiesand hasbeenthe target of much of the developmentof parallelcomputerhardware and software.
Parallelcomputernffersthe promiseof greatlyincreasegerformancendtheroutinecalculationof previously intractable
problems.

This volumecontainspaperson the developmentandassessmertf new approximatiorandsolutiontechniqueghatcan

take advantageof parallelcomputers.t will be of interestto appliedmathematicians;omputerscientistsandengineers
concernedvith investigatingthe state-of-the-arand future directionsin numericalcomputing. Topics include domain

decompositiormethods parallel multi-grid methods front tracking methods,sparsematrix techniquesadaptve meth-

ods,fictitious domainmethodsandnovel time andspaceadiscretizations Applicationsdiscussedncludefluid dynamics,
radiative transfer solid mechanicsandsemiconductosimulation.

Volume121: MathematicaModelsfor Biological PatternFormation
Editors:Philip K. Maini andHansG. Othmer

The formationof patterndn developingbiological systemsnvolvesthe spatio-temporatoordinationof growth, cell-cell
signalling, tissuemovement,geneexpressionand cell differentiation. The interactionsof thesecomple processesre
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generallynonlinear andthusmathematicamodellingandanalysisareneededgrovide theframewnork in which to compute
the outcomeof differenthypothesi©on modesof interactionandto make experimentallytestablepredictions.

This collectioncontaingpapersexploring severalaspect®f the hierarchyof processesccurringduring patternfromation.
A numberof papersaaddresshe modellingof cell movementanddeformationwith applicationto patternformationwithin
acollectionof cellsin responséo externalsignallingcues.Theresultsareconsideredn the context of patterngeneration
in Dictyostelium discoideum andbacterialcolonies.

A numberof modelsat the macroscopidevel explorethe possiblemechanismsinderlyingspatio-temporabatterngener
ationin early developmentfocussingon primitive streak,somitogenesisyertebratdimb developmentand pigmentation
patterning.Thelattertwo applicationsonsidelin detailthe effectsof growth on patterning.

The potentialof modelsto generatanorecomplex patternsareconsiderecandmodelsinvolving differentmodesof cell-
cell signallingareinvestigated Patternselectionis analysedn the context of chemicalTuring patternswhich sene asa
paradigmfor morphogenesianda modelfor vegetationpatternss presented.

Forthcoming Volumes

1997-1998 Emenging Applicationsof DynamicalSystems  Multiple-Time-ScaleDynamicalSystems
Endocrinology:Mechanisnmof HormoneSecretiorandControl
MembraneTlransportandRenalPhysiology
MathematicalApproachedor Emeging andReemeging InfectiousDiseases

1999SummerProgram:Codes SystemsandGraphicalModels

1999-2000Reactve Flow andTransportPhenomena
Fire
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