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*********************************** ****** ***** ***** ****** ***** ***** ****** ***** ***** *

PART I: NEWS AND NOTES

IMA New Directions

The brand-new New Directionsprogramis now underway. The goal of the programis to provide
mid-careerscientistswith anopportunityto broadentheirwork in aninterdisciplinaryway.

Theprogrambeganwith a ShortCourseon CellularPhysiologywhich washeld16–27Junewith 28
participants,includingthelecturers.Thecoursewastaughtby JamesKeenerof theUniversityof Utah
andby AlexanderMogilnerof theUniversityof CaliforniaatDavis.

Theprogramwill continuein thefall with thearrival of our �rst New DirectionsVisiting Professors:
ShmuelFriedlandof theUniversityof Illinois at ChicagoandYuhongYangof Iowa StateUniversity.
They will spend9–12monthsat the IMA immersedin theannualthematicprogramon “Probability
andStatisticsin Complex Systems:Genomics,Networks,andFinancialEngineering”.

NSFinvitesIMA to applyfor renewal

After a successfulNSFsitevisit, theIMA is invited to applyfor renewal, with a proposalduein May
2004.If therenewal is granted,thenit will fundanother� ve-yearcycle,2005–2010.

PARTICIPATING INSTITUTIONS:CentrumvoorWiskundeenInformatica(CWI), ConsiglioNazionaledelleRicerche,Georgia Instituteof Technology, IndianaUniversity,
Iowa StateUniversity, KentStateUniversity, LawrenceLivermoreNationalLaboratory, Los AlamosNationalLaboratory, MichiganStateUniversity, MississippiStateUni-
versity, NorthernIllinois University, Ohio StateUniversity, PennsylvaniaStateUniversity, PurdueUniversity, SandiaNationalLaboratories,SeoulNationalUniversity(BK21
Math-SNU),SeoulNationalUniversity (SRCCS),TexasA&M University, Universityof Chicago,Universityof Cincinnati,Universityof Delaware,Universityof Houston,
Universityof Illinois (Urbana),Universityof Iowa, Universityof Kentucky, University of Maryland,Universityof Michigan,Universityof Minnesota,Universityof Notre
Dame,Universityof Pittsburgh,Universityof Wisconsin,Universityof Wyoming,WayneStateUniversity.

PARTICIPATING CORPORATIONS:Boeing,ExxonMobil,Ford,GeneralMotors,Honeywell, IBM, LockheedMartin, Lucent,Motorola,Schlumberger, Siemens,Telcordia
Technologies,3M.
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New IMA Postdocs

Six new IMA postdoctoralmembers,selectedfrom over100applicants,will arrivein September2003:
GerardAwanou(Universityof Georgia),KarenBall (IndianaUniversity),AntarBandyopadhyay(UC
Berkeley), Tim Garoni(Universityof Melbourne),Chuan-HsiangHan(North CarolinaStateUniver-
sity), andLeaPopovic (UC Berkeley). Welcome!

IMA Participating Institution Summer Program for Graduate Students:

Combinatorics and its Applications
14 July–1August2003atGeorgia Instituteof Technology

Lecturers:GrahamBrightwell (LondonSchoolof Economics)
AndrásGyarf́as(HungarianAcademyof Sciences)

PrasadTetali (Georgia Instituteof Technology)
RobinThomas(Georgia Instituteof Technology)

William T. Trotter(Georgia Instituteof Technology)

Seehttp://www.ima.umn.edu/PI/2003summergrad.html

IMA SummerProgram:

Probability and Partial Differ ential Equations in Modern
Applied Mathematics

21 July–1August2003
Organizers:EdwardC. Waymire(OregonStateUniversity),

JinqiaoDuan(Illinois Instituteof Technology)

Seehttp://www.ima.umn.edu/prob-pde/

IMA Website

Commentsor suggestionsconcerningtheIMA websitemaybeaddressedto

webmaster@ima.umn.edu .

In particular, we appreciateany information aboutWorld-Wide Web links appropriateto currentand upcomingIMA
programs.
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*********************************** ****** ***** ***** ****** ***** ***** ****** ***** ***** *

PART II: Schedulefor 1 JULY – 31AUGUST 2003

Tuesday, July 1

The10:30IMA breakwill bein Lind Hall 400.

Wednesday, July 2

The10:30IMA breakwill bein Lind Hall 400.

Thursday, July 3

The10:30IMA breakwill bein Lind Hall 400.

Friday, July 4

IndependenceDay, aUniversityof Minnesotaholiday. IMA of�ces will beclosed.

Monday, July 7

The10:30IMA breakwill bein Lind Hall 400.

Tuesday, July 8

The10:30IMA breakwill bein Lind Hall 400.

Wednesday, July 9

The10:30IMA breakwill bein Lind Hall 400.

Thursday, July 10

The10:30IMA breakwill bein Lind Hall 400.

Friday, July 11

The10:30IMA breakwill bein Lind Hall 400.

Monday, July 14

The10:30IMA breakwill bein Lind Hall 400.

IMA Participating Institution Summer Program for Graduate Students:

Combinatorics and its Applications
14July–1August2003at Georgia Instituteof Technology

Lecturers:GrahamBrightwell (LondonSchoolof Economics)
AndrásGyarfás(HungarianAcademyof Sciences)

PrasadTetali (GeorgiaInstituteof Technology)
RobinThomas(Georgia Instituteof Technology)

William T. Trotter(Georgia Instituteof Technology)

Seehttp://www.ima.umn.edu/PI/2003summergrad.html
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During July 14-August1, 2003theGeorgia Instituteof Technologywill be thehostof theInstitutefor Mathematicsand
its Applications(IMA) summergraduateprogramin mathematics.Thecoursewill concentrateon Combinatoricsandits
Applications.This programis opento graduatestudentsfrom IMA ParticipatingInstitutions.Studentsarenominatedby
theirdepartmenthead.Participatinginstitutiondepartmentheadsnominategraduatestudentsfrom their institutionby ane-
mail to visit@ima.umn.eduwith thestudents'namesande-mailaddresses.Thosestudentsmaythenregisterby �lling out
theregistrationform. Placesareguaranteedfor two graduatestudentsfrom eachparticipatinginstitution,with additional
studentsaccommodatedasspaceallows.

Main Topics:

� Discretestructure:graphs,hypergraphs,geometries,posets,etc.

� Extremalproblemsandintroductionto discreteoptimization

� Ramsey theory, probabilisticmethods,andlinearalgebraictechniques

� Discretealgorithms,off-line, on-lineandadversarialversions

� Enumerationandcomplexity

Tuesday, July 15

The10:30IMA breakwill bein Lind Hall 400.

Wednesday, July 16

The10:30IMA breakwill bein Lind Hall 400.

Thursday, July 17

The10:30IMA breakwill bein Lind Hall 400.

Friday, July 18

The10:30IMA breakwill bein Lind Hall 400.

Monday, July 21

IMA SummerProgram:

Probability and Partial Differ ential Equations in Modern
Applied Mathematics

21July–1August2003
Organizers:EdwardC. Waymire(OregonStateUniversity),

JinqiaoDuan(Illinois Instituteof Technology)

Seehttp://www.ima.umn.edu/prob-pde/

This summerprogramis devotedto the role of probabilisticmethodsin modernappliedmathematicsfrom perspectives
of both a tool for analysisand in modeling. Researchersinvolved in contemporaryproblemsinvolving dispersionand
�o w, e.g. �uid �o w, cash�o w, geneticmigration,�o w of internetdatapackets,etc.,wereselectedasspeakersandto lead
discussiongroups.Thereis agrowing recognitionin theappliedmathematicsresearchcommunitythatstochasticmethods
areplaying an increasinglyprominentrole in the formulationandanalysisof diverseproblemsof contemporaryinterest
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in thesciencesandengineering.In organizingthis workshopanexplicit effort is beingmadeto bring togetherresearchers
with a commoninterestin theproblems,but with diversemathematicalexpertiseandperspective. In particular, many are
researcherswhomightnotordinarily interactwith oneanother.

TheNavier-Stokesequations,Eulerequations,Burgersequationetc. arisenaturallyin thecontext of thebasicphysicsof
�uid motions.As suchtheseequationsplaya fundamentalrole in thescienceandengineeringof all varietiesof �uid �o w,
from oceaniccirculationto the�o w of waterbeneaththeearth's surface.Thenonlinearityof theequationsmakesexplicit
solutionspossibleonly for thesimplestof �o ws. Thedevelopmentof a morecompleteunderstandingof theseequations
from the laminarto theturbulentregimeranksamongthemostimportantoutstandingproblemsof modernmathematical
physics.

A probabilisticrepresentationof solutionsallows oneto exploit the power of stochasticcalculusandprobabilisticlimit
theory in the analysisof deterministicproblems,aswell as to offer new perspectiveson the phenomenafor modeling
purposes.In addition suchapproachescanbe effective in sorting out multiple scalestructureand in the development
of Monte Carlo type numericalmethods.Among the relevantprobability topicsaremultitype branchingrandomwalks,
Brownian motion andstochasticcalculus,Kolmogorov cascadetheory, the vortex methodandmultiscalemethods. In
addition to Navier-Stokesequations,other deterministiclinear andnonlinearpartial differentialequationsamenableto
probabilisticmethodsof analysiswill beof interestin this workshop,e.g., variationson Black-Scholesoptionsequations,
contaminanttransport,reaction-diffusion,Schrodingerequation,etc.

Thereis agrowingrecognitionof arolefor theinclusionof stochastictermsin themodelingof complex �o ws. Theaddition
of suchtermshasled to interestingnew mathematicalproblemsat the interfaceof probability, numericalanalysis,and
partialdifferentialequaitons.Duringthelastdecade,signi�cant progresshasbeenmadetowardsbuilding acomprehensive
theoryof randomdynamicalsystems,statisticalcascades,stochastic�o ws,stochasticpde's,etc.Somecorequestionsin the
modeling,analysisandsimulationof complex �o ws underuncertaintyare: exploring appropriatewaysto take stochastic
effectsinto account;understandingtheimpactof randomnessontheevolutionof complex systems;anddesigningef�cient
numericalalgorithmsto simulaterandomphenomena.

Thereis alsoaneedfor new waysin whichto incorporatetheimpactof probability, statistics,pde'sandnumericalanalysis
in thetrainingof presentandfuturePhDstudentsin themathematicalsciences.Theengagementof graduatestudentsis an
importantfeatureof thissummerprogram.A postersessionwill beincludedin eachworkshop.

The�rst workshopwill bedevotedto therole of probabilityasananalysistool asdescribedabove. Thesecondworkshop
will emphasizestochasticmethodsin connectionwith modelingof variousdispersionand�o w scenarios.Thusthecom-
binedfocusof thetwo workshopsis broadlyonprobabilisticmethodsin themodelingandanalysisof dispersionand�o w,
but from two differentperspectives.

All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

Week1: July 21–25,2003(Probabilistic Methods in Analysis of PDE's)

8:30 Coffeeand Registration ReceptionRoomEE/CS3-176

8:45–9:00 DouglasN. Ar nold, Scot Adams, and
Organizers

WelcomeandIntroduction

9:00–10:00 Rabi N. Bhattacharya
Universityof Arizona

MultiscaleDiffusionsanda TransportProblemin Com-
positeMedia

Abstract: We studytheeffect of slowly evolving heterogeneitieson thetransportof a substancefrom a point sourcein a
compositemedium. In termsof dimensionlessunits, it is shown that if new heterogeneitiespropagateat therate1=a for
a largespatialscaleparametera, thentheir effectsarenot manifesteduntil a time of theordero(a2=3). A moredetailed
analysisfor periodicmediarevealsthatafteran initial Gaussianpro�le of thediffusingsubstance,which occursat times
1 << t << a2=3, a �nal Gaussianphaseshows up at timest >> a2. Examplesfor strati�ed mediashow thatdifferent
non-Gaussianphasesmayoccurbetweenthetwo Gaussianphasesmentionedabove.
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10:00–10:30 Discussion

10:30–11:00 CoffeeBreak ReceptionRoomEE/CS3-176

11:00–12:00 Vassili N. Kolokoltsov
NottinghamTrentUniversity

Mathematicsof the FeynmannPath Integral Applied to
theSchrdingerEquation(JumpProcessesApproach)

Abstract: First a shortreview is givenof thebasicapproachesto therigorousconstructionof thepathintegral representa-
tion to thesolutionsof theSchr̈odingerequation.Themainpart is devotedto thedevelopmentof anapproachbasedon
the jump Markov processes.It will beshown that this approachallows the rigorousconstructionfor almostany reason-
ableSchr̈odingerequationincludingsingular(e.g. measure-valued)potentialsandmagnetic�elds. Variousprobabilistic
interpretationwill begivenincludinga lifting of theprobleminto a Fock spacethatallows, in particular, a representation
in termsof thestandardWienermeasure.Connectionwith semiclassicalapproximationwill bealsodiscussed.Themain
new resultsof the talk arepublishedin the author's book V.N. Kolokoltsov. SemiclassicalAnalysis for Diffusionsand
StochasticProcesses,SpringerLNM 1724(2000)andpapersV.N. Kolokoltsov, Math. Proc.Camb. Phil. Soc.132(2002),
353–375andV.N. Kolokoltsov, Matem.Zbornik194:6(2003),105–126.

12:00–12:30 Discussion

12:30–2:00 Lunch Break

2:00–3:00 Zhenqing Chen
Universityof Washington

DiscontinuousMarkov Processesand Pseudodifferential
Operators

Abstract: It is well known thattherearerich interplaybetweenIto'sdiffusionsprocessesandsecondorderpartialdifferen-
tial operators.It is alsoknown thatMarkov processeswith discontinuoussamplepathsconstitutean importantfamily of
stochasticprocessesin probability theory, andthatmany physicalandeconomicsystemsshouldbeandin facthave been
successfullymodeledby discontinuousprocesses,suchasstableprocesses.HoweverwhenaMarkov processis discontin-
uous,its in�nitesimal generatoris not localbut a pseudodifferentialoperator. For example,thein�nitesimal generatorfor
symmetricstableprocessin Rn is a fractionalLaplacian.

In thistalk, I will survey somerecentprogressin thestudyof boundarypotentialtheoryfor discontinuousMarkov processes
which I have beeninvolved. It includesGreenfunction estimates,HarnackandboundaryHarnackinequalities,Martin
boundaryandMartin kernelestimates,discontinuousFeynman-Kactransform,gaugeandconditionalgaugetheorems.
Whilesomeof theseresultshavebeenestablishedfor alargeclassof discontinuousMarkov processes,I will useresurrected
(or censored)stableprocessesasa concretemodelin thetalk.

3:00–3:30 Discussion

3:30–5:30 PosterSessionIMA Tea/Reception IMA East,400Lind Hall

postersession Michele Baldini
New York University

The InvariantMeasureof an In�nite DimensionalDiffu-
sion:How CanWe ComputeIt?

Abstract: I will bepresentingpartof my Ph.D.thesis(work in progress)thatI amdevelopingwith my advisorProf. Henry
Mckean.Randomlyforcedparabolic-typepartialdifferentialequationsareanincreasinglyinterestingtopicin mathematical
physics.They representtheevolution of a deterministicsystemsubjectto some“wiggles” dueto anexternalnoise.They
requirea differentlanguageandthey canbeinterpretedasa diffusion,namelya markov processwith continuouspath,in

6



anin�nite dimensionalspace.Theinvariantmeasureis a probabilitydistribution thatrepresentsthestatisticalsteadystate
in which the solutionsof the equationaregoing to stabilize. In �nite dimensionsthe invariantmeasureis solutionof a
certaintypeof elliptic equation,but in in�nite dimensionsit is a moreelusive object. I will show a new interpretationof
theinvariantmeasurein termsof theunderlyingdiffusionandalsoanew methodto computeit.

postersession Siwei Jia
OregonStateUniversity

A NoteontheEconomicManagementof Inventoryor Re-
sourceunderStochasticPrices

Abstract: TheMarkovianoptimalpoliciesarestudiedfor theproblemof economicinventorycontrolor resourcemanage-
mentin a �nite time horizon. Undersomeconditions,in particular, whenthepricesarestochasticandthereis a positive
�x ed setupcostK , the existenceof f S;sg-type Markovian optimal managementpoliciesis proved. WhenK = 0, the
optimalpoliciesareof f Sg-type, in which casea comparisonis madebetweentheoptimalpoliciesunderstochasticand
deterministicprices.It turnsout thatunderstochasticpricestheoptimalpoliciesshouldbemoreconservative in orderto
maximizethepresentvalueof expectedrevenue.

postersession KyoungheeKim
IndianaUniversity, Bloomington

MomentGeneratingFunctionof theReciprocalof Integral
of GeometricBrownianMotion

Abstract: In this paperwe obtaina simple,explicit integral form for themomentgeneratingfunctionof thereciprocalof
therandomvariablede�ned by A ( � )

t :=
Rt

0 exp(2Bs + 2� s)ds, where Bs : s > 0 is a onedimensionalBrownianmotion
startingfrom 0. In case� = 1, themomentgeneratingfunctionhasaparticularlysimpleform.

postersession Panki Kim
Universityof Washington

Fatou'sTheoremfor CensoredStableProcesses

Abstract: Censoredstableprocesseshaverecentlybeenstudiedin Bogdan,BurdzyandChen(2003)andin ChenandKim
(2002). In this talk, we considerFatou's Theoremfor censored� -stableprocessesin a boundedC1;1 opensetD where
� 2 (1; 2). As anapplicationof Fatou'sTheorem,we show thattheharmonicmeasurefor suchcensored� -stableprocess
is mutually absolutelycontinuouswith respectto the surfacemeasureof @D. Fatou's Theoremis alsoestablishedfor
operatorsobtainedfrom thegeneratorof thecensored� -stableprocessthroughnon-localFeynman-Kactransforms.

postersession Vassili N. Kolokoltsov
NottinghamTrentUniversity

Measure-valued Limits of Interacting Particle Systems
with k-naryInteraction

Abstract: It is shown that Markov processesdescribingthe generalk-nary (in particular, usualbinary) interactingpar-
ticle systemsundera naturalscalingconverge to measure-valuedMarkov processeswith (generallyspeaking,in�nite-
dimensional)pseudo-differentialgeneratorshaving symbolsp(x,q)dependingpolynomially(of orderk) onx. In particular,
our generalschemeyields a uni�ed descriptionfor a large varietyof modelsthat areintensively studiedin differentdo-
mainsof naturalandsocialstudiesincluding(i) superprocesses,(ii) coagulation-fragmentationandcollision processesof
statisticalmechanics,(iii) birth anddeathprocessesof mathematicalbiology, (iv) evolutionarygamesof evolutionbiology.

postersession JorgeMario Ramirez
OregonStateUniversity

A MultiplicativeCascadeMonteCarloSolutionto Linear
Diffussionin FourierDomain

Abstract: We presenta methodfor obtainingnumericalsolutionsto lineardiffusionequationsof theform u t = a2

2 uxx +
c(x) u, u (0+ ; x) = u0 (x), usinga multiplicative cascadeapproachin the Fourier space.The solutionû (t; � ) for the
Fourier transformedequationis written as the expectedvalue of a multiplicative randomfunctional using randomex-
cursionsin the frequency spacewith exponentiallydsitributedholding times. A methodologyfor the calculationof the
numericalsolutionis presentedin thecasewhereu0 (x) andc(x) havea�nite numberof nonzeroFouriercoef�cients, and
someresultsareshown for thecasec(x) = cosx.

postersession Mar coRomito
Universit́adi Firenze(NPI)

A ProbabilisticRepresentationfor the Vorticity of a 3D
ViscousFluid andfor GeneralSystemsof ParabolicEqua-
tions
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Abstract: A probabilisticrepresentationformula for generalsystemsof linearparabolicequations,coupledonly through
thezero-orderterm, is given. On this basis,an implicit probabilisticrepresentationfor thevorticity in a 3D viscous�uid
(describedby theNavier-Stokesequations)is carefullyanalysed,andatheoremof localexistenceanduniquenessis proved
(joint work with B. Busnello,Pisa,andF. Flandoli,Pisa).

Tuesday, July 22

All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

8:45–9:00 Coffee ReceptionRoomEE/CS3-176

9:00–10:00 Mark Freidlin
Universityof Maryland

MultiparameterAsymptoticProblemsfor StochasticDif-
ferentialEquationsandPDE's

Abstract: Whenvariousasymptoticproblemsfor differentialequationsareconsidered,oneshouldkeepin mind that the
original equationsthemselves,asa rule, area resultof neglectof sometermswhich areconsideredassmall. Therefore
one,actually, mustconsidera multiparameterasymptoticproblem.Themaintermsof theasymptoticscandependon the
way how theparametersapproachzero.I will considerthosequestionsfor theSmoluchovski - Kramersapproximationof
stochasticdifferentialequations.Problemsrelatedto stabilizationastimegoesto in�nity , homogenization,largedeviations
includingexit problemandstochasticresonancewill beconsidered.

10:00–10:30 Discussion

10:30–11:00 Coffee ReceptionRoomEE/CS3-176

11:00–12:00 Charles Newman
CourantInstitute

TheBrownianWebandScalingLimits

Abstract: Arratia, andlaterToth andWerner, constructedrandomprocessesthat formally correspondto coalescingone-
dimensionalBrownianmotionsstartingfrom every space-timepoint. In joint work with L.R.G. Fontes,M. Isopi andK.
Ravishankar, we extendthis earlierwork by constructingandcharacterizingwhatwe call theBrownianWebasa random
variabletaking valuesin an appropriatespacewhosepointsaresetsof paths.This leadsto generalconvergencecriteria
and,in particular, to convergencein distributionof coalescingrandomwalksin thescalinglimit to theBrownianWeb.

In furtherwork, theseresultscanbeappliedto scalinglimits of stochastic�o wsin onedimension.In thiscasethelimit is an
extensionof theBrownianWeb,whichincludesbothcoalescenceandbifurcation,correspondingto regionsof compression
andexpansionin theoriginal �o w.

Refs.:Fontes-Isopi-Newman-Ravishankar, PNAS 99 (2002)15894-15897(math.PR/0203184)math.PR/0304119

12:00–12:30 Discussion

12:30–2:00 Lunch Break

2:00–3:00 William G. Faris
Universityof Arizona

A GentleIntroductionto ClusterExpansions

Abstract: A clusterexpansionis therepresentationof a setfunctionasa combinatorialexponential.That is, it represents
thecontributionof a setasthesumoverpartitionsof theset,wherethecontributionof eachpartitionis a productover the
subsetsbelongingto thepartition. In thesimplestcaseof independencetheonly contribution is from thepartitioninto one
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point sets.Theadvantageof therepresentationis that it givesa computationallyeffective way of estimatingdependence,
by estimatingthecontributionsof the otherpartitions. This techniqueis well known in probability in the context of the
expansionof momentsin termsof cumulants.

Clusterexpansionsareusedto analyzecomplex systemsin many areasof appliedmathematicsandphysics,often non-
rigorously. However, it is possibleto get rigorousestimatesfor clusterexpansionsinvolving largenumbersof variables.
This is particularlyusefulin controllingmeasureson in�nite dimensionalspaces,whereapproximateindependenceis used
asa replacementfor absolutelycontinuity. In particular, in rigorousrenormalizationgroupanalysis,eachstepinvolvesa
clusterexpansionto controlirrelevantvariables.

This talk is anself-containedexpositionof theseideas.It will review thebasicrelationbetweenthecombinatorialexpo-
nentialandthe ordinaryexponential. This leadsto an elementaryderivation of the Mayer equationsfor an equilibrium
lattice gaswith two-particleinteraction.Thesemay be solved rigorouslyundera clusterestimateof the Kotecky-Preiss
type. Onespecialcaseof the latticegasis a polymersystem.Pairsof sitesareclassi�ed ascompatibleor incompatible,
andtheinteractionis thatno two particlesmayoccupy incompatiblesites.

A partition of a set is a collectionof non-emptysubsetsthat do not overlapandthat hasunion equalto the whole set.
Theconditionof no overlapis anincompatibilityconditionon pairsof subsets.Thusit turnsout thatthespecialcaseof a
polymersystemis thekey to analyzingotherclusterexpansions.

3:00–3:30 Discussion

Wednesday, July 23

All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

8:45–9:00 Coffee ReceptionRoomEE/CS3-176

9:00–10:00 Mar coCannone
Universit́edeMarne-la-Vallée

Smooth and Singular solutions for the Navier-Stokes
Equations

Abstract: Sofar, only two waysfor attackingtheCauchyproblemfor theNavier-Stokesequationsareknown: the�rst is
dueto J. Leray (1933),andthe secondis dueto T. Kato (1984). Noneof themcanbe consideredthe “golden rule” for
solvingtheNavier-Stokesequationsbecausethey bothleave openthefollowing celebratedquestion.In threedimensions,
doesthevelocity �eld of a �uid �o w thatstartswith smoothinitial data(velocity andexternalforce) remainsmoothand
uniquefor all time ? Basedon a priori energy estimates,Leray's theory gives the existenceof global weak, possibly
irregularandpossiblynon-uniquesolutionsto theNavier-Stokesequations,whereasKato's approach,basedon the�x ed
point scheme,imposesa priori a regularizationeffect on solutionswe look for. In other words, Kato's solutionsare
consideredas�uctuationsaroundthesolutionof theheatequationwith sameinitial data,andareassucha priori regular.
Thereexist however two exceptions,moreexactly two critical spaceswhereKato's methodapplieswithout imposingany
a priori regularizingcondition: theLorentzspaceL 3;1 , consideredfrom ananalyticalviewpointby M. Yamazaki(1999)
andY. Meyer (1999),andthepseudomeasurespace,introducedby Y. Le JanandA. S.Sznitman(1997),andassociatedto
a probabilisticrepresentationof solutionsof theNavier-Stokesequations.

In this lecture,basedon a seriesof joint works with P. Biler, I. GuerraandG. Karch (2002),we will show how Kato's
approachgivesexistenceanduniquenessof a (small) solution in a larger spacewhich, in our case,containsgenuinely
singularsolutionsthatarenot smoothedout by theactionof thenonlinearsemigroupassociated.More exactly, usingthe
pseudomeasurespaceof Le Jan-Sznitmanwecanprovethefollowingresults.Theexistenceof singularsolutionsassociated
to singular(e.g. theDiracdelta)externalforces,thusallowing to describethesolutionsconsideredby L. D. Landau(1944)
andby G. Tian andZ. Xin (1998). The existenceof regular solutionsfor moreregularexternalforces. The asymptotic
stabilityof smallsolutionsincludingstationaryones.A pointwiselossof smoothnessfor solutionsfor largedata.Applying
thesametechniqueswe will prove similar resultsfor a modelequationof gravitating particles.Moreover, in thecaseof
this particularmodel,wewill show thatthelossof smoothnessfor largedataholdsin thedistributionalsenseaswell.

10:00–10:30 Discussion
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10:30–11:00 Coffee ReceptionRoomEE/CS3-176

11:00–12:00 Enrique Thomann
OregonStateUniversity

Partial Differential Equations and Multiplicative Pro-
cesses

Abstract: In this talk, a survey of resultsandmethodsfor representingsolutionsof partial differentialequationsasan
expectedvalue of a randommultiplicative processeswill be presented.This methodappliesto linear, semilinearand
quasilinearevolution equations.Examplesincludethe KPP equation,Burgersequationandthe incompressibleNavier-
Stokesequations.Thiswork is joint work with R. Bahttacharya,L. Chen,S.Dobson,R. Guenther, C. Orum,M. Ossiander
andE. Waymire.

12:00–12:30 Discussion

12:30–2:00 Lunch Break

2:00–3:00 SylvieMeleard
MODALX, Universit́eParis10-Nanterre

Probabilistic Interpretation and Stochastic Particle
Methodfor Vortex Equations

Seehttp://www.ima.umn.edu/prob-pde/meleard-abstract.pdf or http://www.ima.umn.edu/prob-pde/meleard-abstract.psfor
a pdf or postscriptversionof theabstract.

3:00–3:30 Discussion

3:30–4:00 CoffeeBreak ReceptionRoomEE/CS3-176

4:00–5:00 Robert Krasny
Universityof Michigan

ParticleSimulationsof Vortex SheetRoll-Up in Fluid Dy-
namics

Abstract: A vortex sheetis a moving surfacein a �uid �o w acrosswhich the tangentialcomponentof �uid velocity has
a jump discontinuity. Vortex sheetsarecommonlyusedin �uid dynamicsto modelthin shearlayersin slightly viscous
�o w, for examplethetrailing wake behinda airplane.Theinitial valueproblemfor vortex sheetmotionis ill-posedin the
senseof Hadamarddueto Kelvin-Helmholtzinstability, andanalyticsolutionstypically developa curvaturesingularityin
�nite time. Pastthecritical time, thesheetrolls up into a tight spiral,althoughsomeform of regularizationis neededto
capturethis process.This talk will show how particlesimulationsarebeingusedto shedlight on theseissues.Recent
resultsindicatingtheonsetof Hamiltonianchaosin vortex sheet�o w will bedescribed(joint work with Monika Nitsche,
Universityof New Mexico).

5:00–5:30 Discussion

Thursday, July 24

All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

8:45–9:00 Coffee ReceptionRoomEE/CS3-176
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9:00–10:00 Siva Athr eya
IndianStatisticalInstitute

Hölder Norm Estimatesfor Elliptic Operatorson Finite
andIn�nite DimensionalSpaces

Seehttp://www.ima.umn.edu/prob-pde/siva-abstract.pdf or http://www.ima.umn.edu/prob-pde/siva-abstract.psfor a pdf or
postscriptversionof theabstract.

10:00–10:30 Discussion

10:30–11:00 Coffee ReceptionRoomEE/CS3-176

11:00–12:00 Priscilla E. Greenwood(Cindy)
ArizonaStateUniversity

StochasticResonance

Abstract: If a signal is below a threshold,no dataaboutthe signal is obtained. If noiseis added,signalplus noiseis
occasionallyabove thethresholdandthesignalcanbeestimated.If thenoisevarianceis increasedtheinformationabout
the signal �rst increasesandthendecreases.Thereis an optimal amountof noise. This phenomenon,calledstochastic
resonance,is of interestin, e.g.,neuroscienceandengineering,andmostwork is experimentalor simulation.This talk will
beaboutrecentstochasticstudiesof stochasticresonance.

12:00–12:30 Discussion

12:30–2:00 Lunch Break

2:00–3:30 20-min Talks

20-mintalk M. Aslam Chaudhry
King FahdUniversity

ExtendedBetaDistribution

20-mintalk Rolf Moritz Kassman
Universityof Connecticut

StochasticMethodsfor Regularity of NonlocalOperators
of VariableOrder

20-mintalk Edward C. Waymire
OregonStateUniversity

Remarkson SteadyStateLimits for NS in Majorizing
Spaces:A ProbabilisticView

Abstract: While it is somewhatclearthatresultsobtainedfrom eitherLeJan-Sznitmantypeprobabilisticrepresentationsor
contractionmappingargumentsareonnearlyequal,if not in factequal,footing,it maybeat leastof interestto probabilists
to seehow simplycertainresultsmaybeobtained.Theexisttenceof time-asymptoticsteadystatesolutionswill beobtained
for NS in majorizingspaces.This is basedon continuedjoint work with R. Bhattacharya,Universityof Arizona,andL.
Chen,R. Guenther, C. Orum,M. Ossiander, andE. Thomannat OregonStateUniversity.

3:30–4:00 Coffeeand Posters ReceptionRoomEE/CS3-176

postersession Keith Nordstrom
Universityof Colorado,Boulder

Critical Scalingin a PhysicalModel of Toprical Atmo-
sphericConvectionover theOcean

Abstract: Over thelasttwo decades,conceptsof scaleinvariancehavecometo thefore in bothmodelinganddataanalysis
in hydrologicalprecipitationresearch.With the advent of the useof the multiplicative randomcascademodel, these
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conceptshave becomeincreasinglymoreimportant.However, unifying this statisticalview of thephenomenonwith the
physicsof rainfall hasprovento bearathernontrivial task.In thispaperwepresentasimplemodel,developedentirelyfrom
qualitativephysicalarguments,without invokingany statisticalassumptions,to representtropicalatmosphericconvection
over theocean.Themodelis analyzednumerically. It shows that thedatafrom themodelrainfall look very spiky, asif
generatedfrom a random�eld model. They look qualitatively similar to real rainfall datasetsfrom GlobalAtmospheric
ResearchProgram(GARP)Atlantic TropicalExperiment[GATE].

A critical point is foundin amodelparametercorrespondingto theConvectiveInhibition (CIN), atwhich rainfall changes
abruptlyfrom non-zeroto auniformzerovalueover theentiredomain.Nearthecritical valueof thisparameter, themodel
rainfall �eld exhibitsmultifractalscalingdeterminedfrom afractionalwettedareaanalysisandamomentscalinganalysis.
It thereforemust exhibit long-rangespatialcorrelationsat this point, a situationqualitatively similar to that shown by
multiplicative randomcascademodelsandGATE rainfall datasetsanalyzedpreviously (GuptaandWaymire,1993;Over
andGupta,1994;Over, 1995). However, the scalingexponentsassociatedwith the modeldataaredifferentfrom those
estimatedwith realdata.This comparisonidenti�es a new theoreticalframework for testingdiversephysicalhypotheses
governingrainfall basedin empiricallyobservedscalingstatistics.

postersession Michael Tehranchi
Universityof Texasat Austin

A Characterizationof HedgingPortfoliosfor InterestRate
ContingentClaims

Abstract: We considertheproblemof hedginga Europeaninterestratecontingentclaim with a portfolio of zero-coupon
bondsandshow thatanHJM typeMarkovianmodeldrivenby anin�nite numberof sourcesof randomnessdoesnothave
someof theshortcomingsfound in theclassical�nite factormodels. Indeed,undernaturalconditionson themodel,we
�nd thatthereexistsa uniquehedgingstrategy, andthatthis strategy hasthedesirablepropertythatat all timesit consists
of bondswith maturitiesthatarelessthanor equalto thelongestmaturityof thebondsunderlyingtheclaim.

postersession Zhihui Yang
Universityof Maryland

Exit Problemsfor systemwith PerturbationsApproximat-
ing White Noise

Abstract: Considera system
_X t = b(X t ); X 0 = x 2 Rn :

whereb(x) is a smoothvector�eld in Rn which hasanasymptoticallystableequilibriumat a point O 2 Rn suchthat :
lim t !1 X t = O for eachtrajectory _X t = b(X t ); X 0 = x 2 Rn .

Now considerthesystemwith a smallperturbation:

_X "
t = b(X "

t ) + " _Wt ; X "
0 = x 2 Rn ; 0 < " � 1: (1)

where _Wt is a standardn-dimensionalwhitenoise.

Let D � Rn be a boundeddomainwith smoothboundary@D. The boundeddomainD is attractedto O 2 D. Let
b(x) � n(x)jx 2 @D < 0, wheren(x) is theexteriornormalto @D. Let theinitial pointX "

0 = x 2 D.

Denoteby � " = minf t : X "
t =2 Dg the �rst exit time from D for theprocessX "

t . It is well know thatX "
t is a Markov

Process.The exit problemfor the perturbedsystemX "
t , which describesthe asymptoticbehaviour of � " andX "

� " , is
studiedin [1]. Themainresultis givenin termsof actionfunctionals[1]. Themeaningof theactionfunctional" � 1S0T (' )
is that expf " � 1S0T (' )g is, roughly speaking,the main term of the probability that X "

t ; 0 � t � T , belongto a small
neighborhoodof a function ' : [0; T ] ! Rn when" # 0. Undertheuniform topologyin thespaceC0T of continuous
function[0; T ] ! Rn , theactionfunctionalfor thefamily X "

t when" # 0, in thespaceof C0T , is equal 1
" 2 S0T (' ), where

SoT (' ) =
�

1
2

RT
0 j _' s � b(' s)j2ds; if ' is abs: cont:; ' 0 = X "

0 = x;
+ 1 ; f or the rest of C0T :

If theperturbationis notwhitenoise,theactionfunction,in general,will bedifferent.Furthermore,theMarkovianproperty
of the processX "

t , asa rule, doesnot hold. We will considerthe actionfunctionsandthe exit problemfor a perturbed
systemwheretheperturbationdiffersfrom whitenoise,but is, in asense,closeto it.

Threecasesareconsidered.
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Case1: LetWt bereplacedby arandomwalk � �
t with timestep� andspacesteph, whereh is arandomvariableandhasthe

Gaussiandistribution N (0; � ), � = V ar(h). � �
t convergesto Wt when� # 0 andit canbeshown that if � 2 := �

" = O(1),
thefamily "� �

t hasthesameactionfunctionalasthefamily "W t as" # 0 undertheuniform topology.

Case2: For �x edn, let Wt bereplacedby a randomwalk � � ;n
t with time step� andspacestep0; �

p
� ; : : : ; � n

p
� , such

that � � ;n
t + � � � � ;n

t = � i
p

� with probability 1
2 Pi ; i = 1; : : : ; n andP0 + P1 + : : : + Pn = 1. � � ;n

t convergesto Wt when
� # 0 and

P n
i =1 i 2Pi = 1. However, thelargedeviationsin this casearedifferentfrom thosein thecaseof white noise.It

turnsout that if � 2 := �
" = O(1) andP0; : : : ; Pn satis�es

P n
i =1 Pi i 2k = (2k � 1)!!; k = 1; : : : ; n, theactionfunctional

for thefamily "� � ;n
t in thespaceC0T when" # 0 is " � 2S�

oT (' ) where

S�
oT (' ) =

�
1
2

RT
0 ( _' s)2ds + O(� 2n ); if

RT
0 j _' s j2 < 1 :

+ 1 ; otherwise:

Basedon the action functionaland the Markovian propertyof the randomwalk, exit problemfor case1and2 can be
describedfollowing thesameideaasChapter4[1].

Case3: Let _Wt be replacedby � �
t where� �

t is a n-dimensionalmean-zeroGaussianprocesswith the correlationmatrix
suchthat E � �

s � �
t = 1

� n � ( t � s
� ) where� (t) = 0 when jtj > 1. After the replacement,equation(1) becomes _X � ;"

t =
b(X � ;"

t ) + "� �
t ; X "

0 = x 2 Rn ; 0 < " � 1. Theactionfunctionalfor thefamily "X � ;"
t will bediscussedaswell astheexit

problemfor thesystemX � ;"
t whenboth� and" tendto 0. NoticethattheprocessX "

t is notMarkovianany more.

[FW] M. Freidlin andA. Wentzell,RandomPerturbatonsof DynamicalSystems., 2ndEdition,Springer, 1998.

postersession Jianfeng Zhang
Universityof Minnesota

The SharpRate of Numerical Methodsfor Degenerate
ODEs

Abstract: In this paperwe proposea numericalmethod,in thespirit of �nite differenceapproximations,for thefollowing
ODE:

1
2

� 2(x)u00(x) + b(x)u0(x) � u(x) = � f (x);

where� is allowed to be degenerate. We notethat in generalthesolutionu is not smooth.By usingsomeprobabilistic
approach,weobtaintherateof convergenceof our approximationandshow thatit is sharp.

4:00–5:30 Posters,20-min Talks

Friday, July 25

All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

8:45–9:00 Coffee ReceptionRoomEE/CS3-176

9:00–10:00 Boris Rozovskii
Universityof SouthernCalifornia

StochasticNavier-StokesEquationsfor TurbulentFlows:
Propagationof ChaosandMomentsProblem

Abstract: A perspective will be presentedon stochasticequationsof �uid dynamicsfor turbulent velocities. A linear
combinationof Kraichnanvelocity anda regularcomponentis a representativeexampleof thevelocity �elds in question.
The motivation for this settingis to understandthemotion of �uid parcelsin turbulentandrandomlyforced�uid �o ws.
StochasticEuler and Navier-Stokesequationsfor the smoothcomponentof the velocity will be derived from the �rst
principles. Propagationof the Wiener chaos(generatedby Kraichnanvelocity) by the Navier-Stokesequationand its
utility for theclosureproblemfor themomentswill beinvestigated.

10:00–10:30 Discussion
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10:30–11:00 CoffeeBreak ReceptionRoomEE/CS3-176

11:00–12:00 Wojbor A. Woyczinski
CaseWesternReserveUniversity

NonlinearPartial DifferentialEquationsDriven by Levy
DiffusionsandRelatedStatisticalIssues

Abstract: Usingnonlinearpartialdifferentialequationswith random�elds initial dataasmodelsof realphysicalphenomena
requiressolvingstatisticalinferenceissuesfor parametersappearingin theequationsandtheinitial data.Suchestimation
problemscanbehandledwith helpof thescalinglimit resultsfor theevolving random�elds governedby suchequations.
This approachrequiresstudyandunderstandingof selfsimilarsolutionsof theequationsin question.We will illustrateit
by discussionof conservationlawsdrivenby diffusiveprocessesof Levy type.

12:00–12:30 Discussion

12:30–2:00 Lunch Break

2:00–3:00 Martin Greiner
SiemensAG, CT IC 4

Data-DrivenStochasticProcessesin Fully DevelopedTur-
bulence

Abstract: In orderto achieve a satisfactoryunderstandingof fully developedturbulence,two mainroutescanbetakenin
principle. Whereas“top-down” attemptsto derive almosteverythingdirectly from theNavier-Stokesequation,“bottom-
up” startsfrom data,bringsorderinto dataphenomenologyandachievesaconsistentdescriptionof turbulentstatistics.The
latterapproachis advocatedhere.At �rst, concentrationis on someper�dies hiddenin theprocessingof measuredtime
seriesandon thequestion,what aregoodobservables.Comparedto thevelocity �eld theenergy dissipation�eld turns
out to be morefundamental.Simplehierarchicalmultiplicative cascadeprocessesyield a surprisinglyrobust stochastic
modellingof thelatter. Beyonda consistentdescriptionof multifractalscalingexponents,alsoobservedscalecorrelations
arequantitatively reproduced.An analyticalsolutionof themultivariatecharacteristicfunctionfor suchprocessesis given.
Somemodelextensionswill bepresented.At theendthefocuswill beonparallelsbetweenturbulenceandthemodelling
of �nancial marketsandcommunicationnetworks.

3:00–3:30 Discussion

3:30–4:00 CoffeeBreak ReceptionRoomEE/CS3-176

4:00–5:00 CecilePenland
NOAA-CIRES/CDC

Do We Really Needto DescribeEvery SingleLeaf in a
ClimateModel? - Applicationsof theCentralLimit The-
orem

Abstract: The ideaof of treatingclimateasa stochasticsystemperturbedby rapidly-varying weather“noise” hasbeen
aroundfor over a quartercen-tury. However, the ideais only now beginningto be implementedby climatemodelers.In
this workshop,I will summarizethe mathematicaltheoryallowing this to be done,someof the currentattemptsat sto-
chasticclimatemodels,andafew numericalconsiderations.I will alsodiscusssomecommonpitfallsandhow severethey
canbewhenquantitativeresults(e.g.,El Nino, globalwarmingexperiments)areimportant.

5:00–5:30 Discussion

Monday, July 28
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All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

Week2: July 28-August1, 2003(StochasticModelsand their Analysis)

8:45–9:00 Coffee ReceptionRoomEE/CS3-176

9:00–10:00 Salah-Eldin A. Mohammed
SouthernIllinois University

TheStableManifold Theoremfor Semi-LinearStochastic
PartialDifferentialEquations

Abstract: We give a characterizationof thepathwiselocal structureof solutionsof semi-linearstochasticevolution equa-
tions(see's)andstochasticpartialdifferentialequations(spde's)nearstationarysolutions.Thecharacterizationis expressed
in termsof thealmostsurelarge-timebehavior of trajectoriesof theequationin thevicinity of a stationarysolution.More
speci�cally, we establishlocal stablemanifoldtheoremsfor semi-linearsee'sandspde's. Theseresultsgivesmoothstable
andunstablemanifoldsin theneighborhoodof a hyperbolicstationarysolutionof theunderlyingstochasticequation.The
stableandunstablemanifoldsarestationary, live in a stationarytubular neighborhoodof the stationarysolutionandare
asymptoticallyinvariantunderthestochasticsemi�ow of thesee/spde.Examplescoveredby thetheoremsincludesemilin-
earstochasticevolution equations,semilinearparabolicspde's, stochasticreaction-diffusionequationsandthestochastic
Burgersequation,all drivenby in�nite-dimensionalnoise.

Resultsarejoint work with TushengZhangandHuaizhongZhao.

10:00–10:30 Discussion

10:30–11:00 CoffeeBreak ReceptionRoomEE/CS3-176

11:00–12:00 KeningLu
MichiganStateUniversity

InvariantManifoldsfor StochasticPDE's

Abstract: Invariantmanifoldsareessentialfor describingandunderstandingdynamicalbehavior of nonlinearandrandom
systems. Stable,unstableand centermanifoldshave beenwidely usedin the investigationof both �nite and in�nite
dimensionaldeterministicdynamicalsystems. In this talk, I will report somerecentwork on invariantmanifoldsand
foliationsmanifoldsfor a classof stochasticpartialdifferentialequations.This talk is basedon jointedwork with J.Duan
andB. Schmalfuss.

12:00–12:30 Discussion

12:30–2:00 Lunch Break

2:00–3:00 Bj örn Schmalfuss
University of Applied SciencesMerse-
burg

StochasticPartialDifferentialEquationsandRandomDy-
namicalSystem

Abstract: Theintentionof thetalk ist to giveadescriptionof thequalitativeanalysisof thebehavior of spde's. Thisanalysis
is basedon thetheoryof randomdynamicalsystems.

At thebeginningof thetalk we explain theconceptof randomdynamicalsystems.In addition,we formulateexamplesfor
spde'swhichgeneratea randomdynamicalsystem.

We introducethe term random�x ed point for randomdynamicalsystems.Sucha random�x ed point is generatedby
a randomvariable. The stationarysolutionsstartingin this randomvariableattractothertrajectoriesexponentiallyfast.
Conditionsfor theexistenceof random�x edpointsareformulated.In particularthestochasticNavier Stokesequationhas
sucha random�x edpoint if theviscosityis large.

15



Underweaker assumptionswe canonly prove the existenceof a randomattractorwhich is a compactset in the phase
spaceattractingparticularfamiliesof randomsets.Particularspde'sfrom climatetheoryhavearandomattractor. For these
systemswecanprovethattherandomattractorhasa �nite dimension.

At theendof thetalk we will discussparticularquestionswith respectto inertialmanifoldsfor spde's.

3:00–3:30 Discussion

3:30–4:00 CoffeeBreak ReceptionRoomEE/CS3-176

4:00–5:00 Hao Wang
Universityof Oregon

A Classof Conditional IndependentBranchingParticle
SystemsandTheir InteractingLimit Superprocesses

Abstract: This talk will presentrecentprogressin the researchof a model of a classof interactingbranchingparticle
systemsand their correspondinglimit superprocesses(SDSM). In the non-degeneratecase,this model includesSuper-
Brownianmotion asa specialcase.For given coef�cients, the limit superprocesshasdensityprocesswhich is a unique
weaksolutionof anew typeof stochasticpartialdifferentialequation(SPDE).In thedegeneratecase,for givencoef�cients
the limit superprocessis of purely-atomic-measure-valuedprocesswhich canbe characterizedasuniquestrongsolution
of a degenerateSPDE.In thesingular, degeneratecase,we alsocanderivea SPDE.However, in this case,theuniqueness
of thestrongsolutionfails. After modi�cation of thesingular, degenerateSPDE,its strongsolutionhasuniquenessand
the locationprocessescanbe identi�ed by coalescingBrownian motions. This classof superprocesseshasconditional
independence.Theconditionallog-Laplacefunctionalservesasanimportanttool to discoverdeeppropertiesof this class
of superprocessessameaslog-Laplacefunctionaldoesfor Super-Brownianmotion. As examples,we will show that for
bothdegenerateandthenon-degeneratecases,severaldif�cult problemscanbe solved for immigrationSDSM by using
conditionallog-Laplacefunctional.

5:00–5:30 Discussion

Tuesday, July 29

All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

8:45–9:00 Coffee ReceptionRoomEE/CS3-176

9:00–10:00 ReneCarmona
PrincetonUniversity

Malliavin Calculus for StochasticPartial Differential
Equations

Abstract: First,we review a coupleof applicationsof theMalliavin calculusto theanalysisof stochasticPDE's. Thenwe
concentrateona particularrandomSchroedingerequationintroducedby Papanicolaouet al. for thestudyof time reversal
mirrors.Weshow how onecancomputethedependenceof quantitiesof physicalinterestwith respectto theparametersof
theequation.

10:00–10:30 Discussion

10:30–11:00 CoffeeBreak ReceptionRoomEE/CS3-176

11:00–12:00 Victor Goodman
IndianaUniversity

InterestRateExplosionsin HJM BondModels
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Abstract: HJM Modelsallow a no-arbitragefamily of bondpricesto be speci�ed by settingthe volatilities of forward
interestrates.Somenaturalchoicesfor volatilities producesuchstrongpositive drift in SDE's for theratesthat therates
explodein �nite time. We show how to remove this explosionproblemby changingtherisk-neutralmeasurein a rather
drasticway. Our new measure,in effect, conditionstheoriginal modelso that theexplosionevent is deferreduntil after
somespeci�edconstanttime. This is joint work with KyoungheeKim.

12:00–12:30 Discussion

12:30–2:00 Lunch Break

2:00–2:30 Jinqiao Duan
Illinois Instituteof Technology

Ergodicity, FluctuationsandStabilizationin Fluid Flows

Abstract: We considera boundaryfeedbackcontrol problemfor 3D Navier-Stokes �uid �o ws, taking into accountof
small random�uctuationsarisingfrom numericalsimulations.Assumingtherandom�uctuations form anindependently
identicallydistributedprocess,weshow thattherealsolutionprocessto thelinearized�uid controlproblemis ergodic,i.e.,
it approachesa uniqueinvariantmeasureexponentially. Couplingtechniqueson invariantmeasuresareusedin theproof.
This is joint work with Andrei V. Fursikov, Moscow StateUniversity, Russia.

2:30–3:00 Keith Nordstrom
Universityof Coloradoat Boulder

Critical Scalingin a PhysicalModel of Convective Rain-
fall

Abstract: Over thelasttwo decades,conceptsof scaleinvariancehavecometo thefore in bothmodelinganddataanalysis
in hydrologicalprecipitationresearch.With the advent of the useof the multiplicative randomcascademodel, these
conceptshave becomeincreasinglymoreimportant.However, unifying this statisticalview of thephenomenonwith the
physicsof rainfall hasprovento bearathernontrivial task.In thispaperwepresentasimplemodel,developedentirelyfrom
qualitativephysicalarguments,without invokingany statisticalassumptions,to representtropicalatmosphericconvection
over theocean.Themodelis analyzednumerically. It shows that thedatafrom themodelrainfall look very spiky, asif
generatedfrom a random�eld model. They look qualitatively similar to real rainfall datasetsfrom GlobalAtmospheric
ResearchProgram(GARP)Atlantic TropicalExperiment[GATE].

A critical point (in thesenseof thephysicaltheoryof critical phenomena)is foundin amodelparametercorrespondingto
theConvective Inhibition (CIN), at which rainfall changesabruptlyfrom non-zeroto a uniform zerovalueover theentire
domain. Nearthe critical valueof this parameter, the modelrainfall �eld exhibits multifractal scalingdeterminedfrom
a fractionalwettedareaanalysisanda momentscalinganalysis.It thereforemustexhibit long-rangespatialcorrelations
at this point, a situationqualitatively similar to that shown by multiplicative randomcascademodelsandGATE rainfall
datasetsanalyzedpreviously (GuptaandWaymire,1993;Over andGupta,1994;Over, 1995). Scalingexponentsasso-
ciatedwith themodeldataarequantitatively differentfrom thoseestimatedwith realdata. Suchcomparisonidenti�es a
new theoreticalframework for testingdiversephysicalhypothesesgoverningrainfall basedin empiricallyobservedscal-
ing statistics.For example,considerationsof the failure of this modelto reproduceobservedgeometriessuggestmodel
generalizationsbasedon therelaxationof certainassumptions.Suchgeneralizationsmayself-organizeto a corresponding
critical point,asituationanalogousto thatproposedfor therealsystemby Peters,etal. (2002)andothers.

Wednesday, July 30

All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

8:45–9:00 Coffee ReceptionRoomEE/CS3-176

9:00–10:00 YvesLe Jan
ParisSud

Flows,Coalescence,NoiseandGlue
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Abstract: Stochastic�o ws of mapsor kernelscan be de�ned from SDE's or, in general,from consistentsystemsof
Markoviansemi-groups.Thedetailedstudyof modelsrelatedto turbulentadvectionshowstheinterestandthecomplexity
of this theory:Nonuniquenessof thesolutionsandnonlinearityof thenoiseoccurin certaincases.

10:00–10:30 Discussion

10:30–11:00 CoffeeBreak ReceptionRoomEE/CS3-176

11:00–12:00 Erhan Cinlar
PrincetonUniversity

StochasticFlowswith Jumps

Abstract: We de�ne Markovian �o ws of discontinuoustransformationswhich, further, have jumpsin time. Theaim is to
modelthedevelopmentof cracksin brittle solids.The�o wsarede�nedby randomdifferentialequationsdrivenby Poisson
randommeasureswhoseintensitiesaredependenton the�o ws themselves.A few propertiesof such�o wsareexplored.

12:00–12:30 Discussion

12:30–2:00 Lunch Break

2:00–3:00 Michael Scheutzow
TechnischeUniversiẗatBerlin

OntheDispersionof SetsundertheAction of anIsotropic
BrownianFlow

Abstract: IsotropicBrownian �o ws canbe usedasan approximatemodelto describethe motion of passive tracersin a
turbulent�uid. We startby introducingthis classof �o ws andthenstatesomeresultsabouttheasymptoticgrowth of the
diameterandthevolumeof theimageof aboundedsubsetof Euclideanspaceundertheactionof such�o ws. This is joint
work with MikeCranston,Georgi Dimitroff, HanneloreLisei andDavid Steinsaltz.

3:00–3:30 Discussion

Thursday, July 31

All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

8:45–9:00 Coffee ReceptionRoomEE/CS3-176

9:00–10:00 HassanAllouba
KentStateUniversity

FromBrownian-TimeProcessesto LinearizedKuramoto-
Sivashinsky PDE

Abstract: One of the current“hot” areasof stochasticprocessesis the study of stochasticprocessesin which time is
replacedin onewayor anotherby a

Brownian motion. An exampleof sucha processis the IteratedBrownian Motion (IBM) of Burdzy. We introducea
family of processes,which we call Brownian-timeprocess(BTPs),which givesriseto new processesaswell asserve as
a canonicalfamily for other interestingprocesseslike IBM andthe Markov Snake of Le Gall. We link BTPsto some
4th orderPDEs,andwe �nish the talk by solving a linearizedKuramoto-Sivashinsky PDE (in any dimension)usingan
imaginary-Brownian-time-Brownian-angleprocess.Thetheoryof nonlinearKuramoto-Sivashinsky PDEsin d � 2 is still
beingdeveloped(even at the level of existence/uniqueness)andwe think that our probabilisticapproachis a goodstep
towardsresolvingthesequestionsandmore.
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10:00–10:30 Discussion

10:30–11:00 CoffeeBreak ReceptionRoomEE/CS3-176

11:00–12:00 Ian M. Davies
Universityof Swansea

StochasticHeatandBurgersEquationsandtheirSingular-
ities

Abstract: TheArnol'd-Thomclassi�cationof causticsfor theBurgersequationsuggeststhatthereshouldbeananalogous
onefor thewavefrontsof thecorrespondingheatequation.We presenta generaltheoremfor Hamiltoniansystemschar-
acterizinghow the level surfacesof Hamilton's principal function meetthe causticsurfacein both the deterministicand
stochasticcases.Suchacharacterizationallowsoneto givea fairly detaileddescriptionof thebehaviour of thesolutionof
theheatequationin thevicinity of thewavefrontandcaustic.It allows oneto proposesomereasonsfor the“blow-up” of
theBurgersvelocity �eld onthecaustic.In thecaseof smallnoisetheshapesof therandomwavefrontandrandomcaustic
mayeasilybeobtained,andto �rst orderthecausticis merelydisplaced.In thestochasticcasewe have thepossibilityof
“rapid” changesin thecaustic-wavefrontintersection.Thiswill engenderstochasticturbulencein theBurgersvelocity�eld
and,dueto its stochasticity, beof anintermittentnature.Thereis noanalogueof this in thedeterministiccase.Throughout
our studiesmuchusehasbeenmadeof computeralgebrapackagesin building anunderstandingof thearchetypalcases.
Numericalsimulationsandnumericalsolutionsof thepartialdifferentialequationsinvolvedhave beenimmenselyuseful
in clarifying conjecturesanddeterminingaptcharacterizations.

12:00–12:30 Discussion

12:30–2:00 Lunch Break

2:00–3:00 Michael Cranston
Universityof Rochester

SomeRecentResultson theParabolicAndersonModel

Abstract: The parabolicAndersonmodel in the lattice settingis a parabolicpdedu=dt = H u, whereH is the a small
parameter, k, timesthediscreteLaplacianplusa potentialwhich is thestratonovich differentialof a Brownianmotionat
x. Here,for differentintegerlatticepointsx, theBrownianmotionsareindependent.In thecontinuousspatialsetting,the
discreteLaplacianis replacedby the ordinaryLaplacianandthe Brownian motion �eld, indexedby x in d-dimensional
Euclideanspace,is no longerindependentbut smoothlycorrelated.Anothervariantin the latticesettingis to considera
potentialwhich is thestochasticdifferentialof a �eld osindependentLevy processes.WeconsidertheparabolicAnderson
equationin theabovecontextsandshow how to usepercolationargumentsto obtainexistenceof Lyapunov exponents.That
is weexhibit theexactexponentialgrowth rateof positivesolutionsof theAndersonpde.We alsoexaminethebehavior of
this exponentialgrowth rateask tendsto zero.

3:00–3:30 Discussion

3:30–4:00 CoffeeBreak ReceptionRoomEE/CS3-176

4:00–5:00 Dirk Blömker
Universityof Warwick

Structureof InvariantMeasuresnearBifurcations

Abstract: Weconsiderageneralclassof stochasticpartialdifferentialequations(SPDEs)drivenby additivenoise,suchthat
thedeterministic(unperturbed)PDEexhibitsachangeof stability. WestudytheSPDEatadistance� from thisbifurcation,
where� is supposedto besmall.

The dynamicsof this problemexhibits a naturalseparationof time-scales.Using multi-scaleanalysis,the transientdy-
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namicsof the SPDEis well approximated,to the lowestorderin � , by a stochasticODE calledamplitudeequationthat
describesthedynamicsof the(�nite numberof) unstablemodes.

By computinghigherordercorrectionsto the amplitudeequation,we give the �rst two termsin an � -expansionof the
invariantMarkov measurefor theSPDE,andestablishrigorouserrorestimates.(joint work with Martin Hairer, Warwick)

5:00–5:30 Discussion

Friday, August 1

All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

8:45–9:00 Coffee ReceptionRoomEE/CS3-176

9:00–10:00 Mukul Majumdar
CornellUniversity

RandomDynamicalSystemswith MonotoneLawsof Mo-
tion: Examplesfrom Economics

Abstract: In a numberof contextsdealingwith optimalallocationandmanagementof resourcesover time,oneencounters
dynamicalsystemswith monotonelawsof motion.Examplesfrom deterministicmodelsof growth anddynamicoptimiza-
tion will �rst be reviewed. Attemptsto capturerepeatedrandomshocksleadto thestudyof randomdynamicalsystems.
SupposethatthestatespaceSis aninterval, andthesetof all possiblelawsof motionconsistsof monotonemapsfrom Sto
S from which a particularlaw is chosenindependentlyin eachperiodaccordingto thesamedistribution Q. If theMarkov
processof statessatis�es a “splitting” condition,somestrongresultson the existence,uniquenessandstability canbe
derived.Applicationsof suchresultsto growth underuncertaintyandstochasticdynamicprogrammingwill beindicated.

10:00–10:30 Discussion

10:30–11:00 CoffeeBreak ReceptionRoomEE/CS3-176

11:00–12:00 Krishna Athr eya
CornellUniversity

Markov ChainsGeneratedby Iterationof iid MapsonR+

Abstract: Markov chainsgeneratedby iterationof randomlogistic mapswherethe parameterof the mapchangesin an
iid fashionhasbeenstudiedin the literature. Theresultsfor this casewill be reviewedandextendedto mapson R+. A
trichotomyfor theexistenceof nontrivial invariantprobabilitieswill bepresented.Moredetailedstudiesof thethreecases
will be given. Recentresultson Harris irreducibilty of randoms unimodalmapswill bediscussed.Someopenproblems
will beidenti�ed.

12:00–12:30 Discussion

12:30 Concluding Remarksby Organizers

Monday, August4

The10:30IMA breakwill bein Lind Hall 400.

Tuesday, August5
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The10:30IMA breakwill bein Lind Hall 400.

Wednesday, August6

The10:30IMA breakwill bein Lind Hall 400.

Thursday, August7

The10:30IMA breakwill bein Lind Hall 400.

Friday, August 8

The10:30IMA breakwill bein Lind Hall 400.

Monday, August 11

The10:30IMA breakwill bein Lind Hall 400.

Tuesday, August12

The10:30IMA breakwill bein Lind Hall 400.

Wednesday, August 13

The10:30IMA breakwill bein Lind Hall 400.

Thursday, August14

The10:30IMA breakwill bein Lind Hall 400.

Friday, August15

The10:30IMA breakwill bein Lind Hall 400.

Monday, August 18

The10:30IMA breakwill bein Lind Hall 400.

Tuesday, August19

The10:30IMA breakwill bein Lind Hall 400.

Wednesday, August 20

The10:30IMA breakwill bein Lind Hall 400.

Thursday, August21

The10:30IMA breakwill bein Lind Hall 400.

Friday, August22

21



The10:30IMA breakwill bein Lind Hall 400.

Monday, August 25

The10:30IMA breakwill bein Lind Hall 400.

Tuesday, August26

The10:30IMA breakwill bein Lind Hall 400.

Wednesday, August 27

The10:30IMA breakwill bein Lind Hall 400.

Thursday, August28

The10:30IMA breakwill bein Lind Hall 400.

Friday, August29

The10:30IMA breakwill bein Lind Hall 400.
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PART III: CURRENT IMA PARTICIP ANTS

FIRSTYEAR POSTDOCTORAL MEMBERS
NAME PREVIOUSINSTITUTION
OlgaBrezhneva RussianAcademyof Sci.
Lisa Evans GeorgiaTech
Balaji Gopalakrishnan GeorgiaTech
HerveKerivin UniversityBlaisePascal-France
TamonStephen Universityof Michigan
JingWang Universityof Minnesota

SECONDYEAR POSTDOCTORAL MEMBERS
NAME PREVIOUSINSTITUTION
DacianDaescu Universityof Iowa
GregoryS.Duane Universityof Colorado
DanielKern Universityof Illinois-Chicago
M. YvonneOu Universityof Delaware
ToshioYoshikawa Universityof Utah

POSTDOCTORAL MEMBERSIN INDUSTRIAL MATHEMATICS
NAME PREVIOUSINSTITUTION INDUSTRIAL AFFILIATION
YusufAltundas Universityof Pittsburgh Schlumberger
Lili Ju IowaStateUniversity VA Hospital
AureliaMinut MichiganStateUniversity 3M
HaewonNam TexasA & M University GE
JunZhao TexasA & M University Schlumberger

LONG TERM VISITORS
NAME HOME INSTITUTION
MontazAli WitwatersrandUniversity
PehNg Universityof Minnesota

VISITORSIN RESIDENCE(asof 24June2003)

ALI, MONTAZ WitwatersrandU NOV 1 2002– OCT 312003
ALLOUBA, HASSAN KentStateU JUL 202003– AUG 1 2003
ALTUNDAS, YUSUFBILGIN IMA SEP3 2002– SEP2 2004
AMIRDJANOVA, ANNA U of Michigan JUL 212003– AUG 1 2003
ATHREYA, KRISHNA CornellU JUL 202003– AUG 1 2003
ATHREYA, SIVA IndianStatisticalInst JUL 202003– AUG 1 2003
ATZBERGER,PAUL CourantInst JUL 202003– AUG 1 2003
AWANOU, GERARD U of Georgia JUL 202003– AUG 1 2003
BALDINI, MICHELE New York U JUL 202003– AUG 1 2003
BHATTACHARYA, RABI IndianaU JUL 202003– AUG 2 2003
BLOEMKER, DIRK U of Warwick JUL 202003– AUG 1 2003
BOUGHAMMOURA, AHMED Facultyof Sci.Monastir JUL 212003– AUG 1 2003
BRAMSON,MAURY U of Minnesota JUL 202003– AUG 1 2003
BRENNER,SUSANNEC. U of SouthCarolina JUL 202003– AUG 2 2003
BREZHNEVA, OLGA U of Minnesota SEP3 2002– SEP2 2004
CANNONE,MARCO U deMarne-la-Valle JUL 202003– JUL 262003
CARMONA, RENE PrincetonU JUL 202003– AUG 1 2003
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CARREON,FERNANDO U of Texas,Austin JUL 202003– AUG 1 2003
CHAKRABORTY, AMIT U of Calcutta JUL 202003– AUG 1 2003
CHATZIPANTELIDIS, PANAGIOTIS TexasA&M U JUL 202003– AUG 2 2003
CHAUDHRY, ASLAM M. KFUPM, DHAHRAN JUL 202003– AUG 2 2003
CHEN,LARRY OregonStateU JUL 202003– AUG 1 2003
CHEN,LONG PennsylvaniaStateU JUL 202003– AUG 1 2003
CHEN,ZHEN-QING U of Washington JUL 202003– AUG 2 2003
CHENG,LAN U of Pittsburgh JUL 192003– AUG 2 2003
CINLAR, ERHAN PrincetonU JUL 232003– AUG 1 2003
CRANSTON, MICHAEL U of Rochester JUL 282003– AUG 1 2003
DALAK OURAS,GEORGIOS WorcesterPolytechnic JUL 202003– AUG 2 2003
DAVIES, IAN M. U of WalesSwansea JUL 192003– AUG 2 2003
DONG,HONGJIE U of Minnesota JUL 212003– AUG 3 2003
DUAN, JINQIAO Illinois Instituteof Tech JUL 202003– AUG 1 2003
DUMETT, MIGUEL LawrenceLivermore JUL 202003– AUG 2 2003
DURRLEMAN, VALDO BendheimCenterfor Finance JUL 272003– AUG 2 2003
EMELIANENKO,MARIA PennsylvaniaStateU JUL 202003– AUG 1 2003
EVANS, LISA U of Minnesota SEP3 2002– AUG 312003
FARIS, WILLIAM U of Arizona JUL 202003– JUL 252003
FREIDLIN, MARK U of Maryland,CollegePark JUL 212003– AUG 1 2003
FRIZ, PETER CourantInst JUL 202003– AUG 1 2003
GAO, HONGJUN NanjingNormalU, China JUL 202003– AUG 1 2003
GEMAN, HELYETTE UniversiteParis-Dauphine JUL 202003– AUG 1 2003
GOODMAN, VICTOR IndianaU JUL 202003– AUG 1 2003
GOPALAKRISHNAN, BALAJI U of Minnesota SEP3 2002– SEP2 2004
GREENWOOD,PRISCILLA E. ArizonaStateU JUL 212003– JUL 252003
GREINER,MARTIN Max PlanckInst JUL 242003– AUG 1 2003
GUESMIA, AISSA MetzU, France JUL 202003– AUG 1 2003
GUPTA, VIJAY K. U of Colorado JUL 202003– AUG 1 2003
GUTIERREZ-MIRAVETE, E. RensselaerHartford JUL 202003– AUG 2 2003
JIA, SIWEI OregonStateU JUL 192003– AUG 2 2003
JIEN,YU-JUAN PurdueU JUL 202003– AUG 1 2003
JU,LILI IMA SEP3 2002– SEP2 2004
JUNG,YOONMO U of Minnesota JUL 212003– AUG 1 2003
KARUMANCHI, PRASANTH PurdueU JUL 202003– AUG 2 2003
KASSMANN, ROLF MORITZ U of Connecticut JUL 202003– AUG 2 2003
KEEL, MARKUS U of Minnesota JUL 212003– AUG 1 2003
KELOME, DJIVEDE U of Massachusetts JUL 202003– AUG 1 2003
KERIVIN, HERVE U of Minnesota SEP3 2002– SEP2 2004
KIM, KYOUNGHEE IndianaU JUL 202003– AUG 1 2003
KIM, PANKI U of Washington JUL 202003– AUG 1 2003
KOLOKOLTSOV, VASSILI N. NottinghamTrentU JUL 192003– JUL 252003
KRASNY, ROBERT U of Michigan JUL 202003– JUL 272003
LE-JAN, YVES U ParisSud JUL 202003– AUG 1 2003
LEE, SEUNG OhioStateU JUL 202003– AUG 1 2003
LIN, RUNCHANG WayneStateU JUL 202003– AUG 1 2003
LIU, YUPING PurdueU JUL 202003– AUG 1 2003
LU, KENING MichiganStateU JUL 202003– AUG 1 2003
MAJUMDAR, MUKUL CornellU JUL 302003– AUG 1 2003
MAMON, ROGEMAR U of Waterloo JUL 202003– AUG 2 2003
MELEARD, SYLVIE UniversiteParis10 JUL 202003– JUL 272003
MINUT, AURELIA IMA SEP1 2002– AUG 312003
MOCIOALCA, OANA PurdueU JUL 202003– AUG 1 2003
MOHAMMED, SALAH SouthernIllinois U JUL 202003– AUG 2 2003
MOULTON, JON OregonStateU JUL 232003– AUG 1 2003
NAM, HAEWON IMA SEP3 2002– SEP2 2004
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NEWMAN, CHARLESM. New York U JUL 192003– JUL 232003
NEZAFAT, MAHDI U of Minnesota JUL 212003– AUG 1 2003
NG, PEH U of Minnesota AUG 1 2002– JUL 312003
ORUM, CHRIS OregonStateU JUL 202003– AUG 1 2003
OSSIANDER,MINA OregonStateU JUL 202003– AUG 1 2003
OU, M. YVONNE IMA SEP1 2002– AUG 312003
PAHLAJANI, CHETAN U of Illinois, Urbana JUL 202003– AUG 1 2003
PALIWAL, VEENA SouthernIllinois U JUL 202003– AUG 2 2003
PANG, TAO NorthCarolinaStateU JUL 202003– AUG 1 2003
PARK, JUNHYUN U of Illinois, Urbana JUL 202003– AUG 1 2003
PENLAND, CECILE U of Colorado JUL 262003– AUG 1 2003
POPOVIC, LEA U of California,Berkeley JUL 202003– AUG 1 2003
RAMIREZ, JORGEM. OregonStateU JUL 202003– AUG 2 2003
RANJAN, VIVEK IndianaU JUL 202003– AUG 1 2003
ROMITO, MARCO Universita'di Firenze JUL 192003– AUG 2 2003
ROZOVSKII, BORIS U of California,LosAngeles JUL 202003– JUL 272003
SAUNDERS,DAVID U of Pittsburgh JUL 202003– AUG 1 2003
SCHEUTZOW, MICHAEL TechnischeUniversit�t Berlin JUL 192003– AUG 2 2003
SCHMALFUSS,BJOERN U of Merseburg JUL 222003– AUG 2 2003
SOWERS,RICHARD U of Illinois, Urbana JUL 272003– JUL 292003
STEPHEN,TAMON U of Minnesota SEP3 2002– SEP2 2004
SUN,RONGFENG New York U JUL 202003– AUG 1 2003
SUNG,LI-YENG U of SouthCarolina JUL 202003– AUG 2 2003
TEHRANCHI, MICHAEL U of Texas,Austin JUL 202003– AUG 1 2003
THOMANN, ENRIQUE OregonStateU JUL 202003– JUL 272003
TIMOFEYEV, ILYA U of Houston JUL 202003– AUG 2 2003
TOTH, DANIELL JuniataCollege JUL 202003– AUG 1 2003
WANG, HAO U of Oregon JUL 202003– AUG 1 2003
WANG, JING U of Minnesota SEP3 2002– SEP2 2004
WANG, LI MichiganStateU JUL 202003– AUG 1 2003
WANG, LIXIN PrincetonU JUL 202003– AUG 1 2003
WAYMIRE, ED OregonStateU JUL 202003– AUG 2 2003
WESTMEYER,ANDREW U of Wyoming JUL 212003– JUL 292003
WOYCZYNSKI, WOJBORA. CaseWestern JUL 212003– JUL 272003
YANG, JIAN U of Illinois, Urbana JUL 202003– AUG 1 2003
YANG, ZHIHUI U of Maryland,CollegePark JUL 202003– AUG 1 2003
YIP, AARON NUNG KWAN PurdueU JUL 202003– AUG 1 2003
ZARIPHOPOULOU,T. U of Texas,Austin JUL 202003– AUG 1 2003
ZHANG, JIANFENG U of Minnesota JUL 212003– AUG 1 2003
ZHANG, TAO PurdueU JUL 202003– AUG 1 2003
ZHAO, JUN IMA SEP3 2002– SEP2 2004
ZHOU, YONGCHENG MichiganStateU JUL 202003– AUG 1 2003

SeealsoURL: http://www.ima.umn.edu/people/
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