INSTITUTE FOR MATHEMATICS AND ITS APPLICATIONS

University of Minnesota
400Lind Hall
207 ChurchStreetS.E.
Minneapolis Minnesotab5455
FAX (612)626-7370 telephon€612)624-6066 e-mail:ima-staff@ima.umn.edu
IMA Schedulewia nger: finger  seminar@ima.umn.edu
Newsletters Updatesandpreprintsareavailablevia
anorymousftp: ftp.ima.umn.edu , www: http://www.ima.umn.edu/
ThelMA wasfoundedby andreceivesmajorsupportfrom the NationalSciencd~oundation.

IMA NEWSLETTER # 322

1 July—31 August2003
2003-2004°rogram

PROBABILITY AND STATISTICS IN COMPLEX SYSTEMS

Seehttp://www.ima.umn.edu/complex / for afull descriptionof the2003—2004rogram
on ProbabilityandStatistican Complex SystemsGenomicsNetworks,andFinancialEngineering

Notethatthis newslettercoverstwo months.

IMA schedulesiresubjectto revision, particularlyduringworkshops.See

http://www.ima.umn.edu/"semi nar/s ched and
http://www.ima.umn.edu/newsl trs/  for thelatestschedulingnformation.
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| PART |: NEWS AND NOTES |

IMA New Directions

The brand-n& New Directionsprogramis now undervay. The goal of the programis to provide
mid-careesscientistavith anopportunityto broadertheirwork in aninterdisciplinaryway.

The programbeganwith a ShortCourseon Cellular Physiologywhich washeld 16—27Junewith 28
participantsincludingthelecturers.The coursewastaughtby Jame&eenerof the Universityof Utah
andby AlexanderMogilner of the Universityof Californiaat Davis.

The programwill continuein the fall with the arrival of our rst New DirectionsVisiting Professors:
ShmuelFriedlandof the Universityof lllinois at ChicagoandYuhongYangof lowa StateUniversity.
They will spend9-12monthsat the IMA immersedn the annualthematicprogramon “Probability
andStatistican Complex SystemsGenomicsNetworks,andFinancialEngineering”.

NSFinvitesIMA to applyfor renaval

After asuccessfuNSF sitevisit, theIMA is invited to applyfor renaval, with a proposalduein May
2004.1f therenaval is grantedthenit will fund another ve-yearcycle,2005-2010.

PARTICIPATING INSTITUTIONS: Centrumvoor Wiskundeen Informatica(CWI), ConsiglioNazionaledelle Ricerche Geogia Instituteof TechnologyIndianaUniversity,
lowa StateUniversity, Kent StateUniversity LawrenceLivermoreNational Laboratory Los AlamosNationalLaboratory Michigan StateUniversity, MississippiStateUni-
versity, Northernlllinois University Ohio StateUniversity PennsylaniaStateUniversity, PurdueUniversity, SandiaNationalLaboratoriesSeoulNationalUniversity (BK21
Math-SNU), SeoulNational University (SRCCS),TexasA&M University, University of Chicago,University of Cincinnati, University of Delavare, University of Houston,
University of lllinois (Urbana),University of lowa, University of Kentucly, University of Maryland, University of Michigan, University of Minnesota,University of Notre
Dame,Universityof Pittshurgh, University of Wisconsin,University of Wyoming, WayneStateUniversity.

PARTICIPATING CORPORATIONS: Boeing,ExxonMobil, Ford, GeneraMotors,Honeywell, IBM, LockheedMartin, Lucent,Motorola, Schlumbeger, SiemensTelcordia
Technologies3M.
Versionof Septembeg, 2003



New IMA Postdocs

Sixnew IMA postdoctoramembersselectedrom over 100applicantswill arrivein Septembe003:
GerardAwanou(University of Geogia), KarenBall (IndianaUniversity), Antar BandyopadhyayuUC
Berkeley), Tim Garoni(University of Melbourne),Chuan-Hsianddan (North CarolinaStateUniver-

sity), andLeaPopwic (UC Berkeley). Welcome!

IMA Participating Institution Summer Program for Graduate Students:

Combinatorics and its Applications

14 July—-1August2003at Geogia Instituteof Technology
Lecturers:GrahamBrightwell (LondonSchoolof Economics)
AndrasGyarfas(HungarianAcademyof Sciences)
Prasadretali (Geogia Instituteof Technology)
RobinThomag(Geogia Instituteof Technology)
William T. Trotter(Geogia Instituteof Technology)

Seehttp://www.ima.umn.edu/P1/2003sumegrad.html

IMA Summer Program:

Probability and Partial Differ ential Equationsin Modern
Applied Mathematics

21 July—1August2003
OrganizersEdwardC. Waymire(Oregon StateUniversity),
JingiaoDuan(lllinois Instituteof Technology)

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

IMA Website

Commentsr suggestionsoncerninghe IMA websitemaybeaddressetb
webmaster@ima.umn.edu

In particular we appreciateary information about World-Wide Web links appropriateto currentand upcomingIMA
programs.
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PART II: Schedulefor 1 JULY —31AUGUST 2003

| TuesdayJuly 1 |

The10:30IMA breakwill bein Lind Hall 400.

| WednesdayJuly 2 |

The10:30IMA breakwill bein Lind Hall 400.

| Thursday, July 3 |

The10:30IMA breakwill bein Lind Hall 400.

Friday, July 4

IndependencB®ay, a Universityof 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.

| WednesdayJuly 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

14 July-1August2003at Geogia Instituteof Technology
Lecturers:GrahamBrightwell (LondonSchoolof Economics)
AndrasGyarfas(HungarianAcademyof Sciences)
Prasadretali (Geogia Instituteof Technology)

Robin Thomag(Geogia Instituteof Technology)
William T. Trotter(GeogiaInstituteof Technology)

Seehttp://www.ima.umn.edu/P1/2003somegrad html




During July 14-Augustl, 2003the Geowgia Instituteof Technologywill bethe hostof the Institutefor Mathematicsand
its Applications(IMA) summergraduategprogramin mathematicsThe coursewill concentraten Combinatoricandits
Applications. This programis opento graduatestudentdrom IMA ParticipatingInstitutions. Studentsarenominatedby
theirdepartmenhead.Participatinginstitutiondepartmenheadsiominategraduatestudentgrom theirinstitutionby ane-
mail to visit@ima.umn.edwith the studentsnamesande-mailaddressesThosestudentgnaythenregisterby lling out
theregistrationform. Placesareguaranteedor two graduatestudentdrom eachparticipatinginstitution, with additional
studentaccommodatedsspaceallows.

Main Topics:
Discretestructure:graphshypegraphsgeometriesposetsetc.
Extremalproblemsandintroductionto discreteoptimization
Ramsg theory probabilisticmethodsandlinearalgebraidechniques
Discretealgorithms off-line, on-lineandadwersarialversions

Enumeratiorandcomplexity

‘ Tuesday July 15 ‘

The10:30IMA breakwill bein Lind Hall 400.

‘ WednesdayJuly 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 Summer Program:
Probability and Partial Differ ential Equationsin Modern
Applied Mathematics

21 July-1August2003
OrganizersEdward C. Waymire(Oregon StateUniversity),
JingiaoDuan(lllinois Instituteof Technology)

Seehttp://wwwima.umn.edu/proipde/

This summerprogramis devotedto the role of probabilisticmethodsin modernappliedmathematicgrom perspecties
of both a tool for analysisandin modeling. Researchergwolvedin contemporaryproblemsinvolving dispersionand
ow, e.g. uid ow, cashow, geneticmigration, o w of internetdatapaclets,etc.,wereselectecasspealersandto lead
discussiorgroups.Thereis agrowing recognitionin theappliedmathematicsesearcltommunitythatstochastienethods
areplaying anincreasinglyprominentrole in the formulationand analysisof diverseproblemsof contemporarynterest



in the sciencesndengineeringln organizingthis workshopanexplicit effort is beingmadeto bring togethemresearchers
with a commoninterestin the problems put with diversemathematicaéxpertiseandperspectie. In particular mary are
researcherg’ho mightnot ordinarily interactwith oneanother

The Navier-StokesequationsEuler equationsBurgersequationetc. arisenaturallyin the context of the basicphysicsof

uid motions.As suchtheseequationglay afundamentatole in the scienceandengineeringf all varietiesof uid ow,
from oceaniccirculationto the o w of waterbeneattthe earths surface. The nonlinearityof the equationgnakesexplicit
solutionspossibleonly for the simplestof o ws. The developmentof a morecompleteunderstandingf theseequations
from the laminarto the turbulentregime ranksamongthe mostimportantoutstandingproblemsof modernmathematical
physics.

A probabilisticrepresentatiomf solutionsallows oneto exploit the power of stochasticcalculusand probabilisticlimit
theoryin the analysisof deterministicproblems,aswell asto offer new perspectieson the phenomendor modeling
purposes.In addition suchapproachegan be effective in sorting out multiple scalestructureandin the development
of Monte Carlo type numericalmethods.Among the relevant probability topics are multitype branchingrandomwalks,
Brownian motion and stochasticcalculus,Kolmogoros cascadeheory the vortex methodand multiscalemethods. In
additionto Navier-Stokes equationspther deterministiclinear and nonlinearpartial differential equationsamenabléeo
probabilisticmethodsof analysiswill beof interestin this workshop,e.g., variationson Black-Schole®ptionsequations,
contaminantransportreaction-difusion,Schrodingeequation gtc.

Thereis agrowing recognitionof arolefor theinclusionof stochasti¢ermsin themodelingof complex o ws. Theaddition
of suchtermshasled to interestingnen mathematicaproblemsat the interfaceof probability, numericalanalysis,and
partialdifferentialequaitonsDuring thelastdecadesigni cant progres$iasbeenmadetowardsbuilding acomprehensie
theoryof randomdynamicalkystemsstatisticalcascadestochastico ws, stochastipde's, etc. Somecorequestionsn the
modeling,analysisandsimulationof complex o ws underuncertaintyare: exploring appropriatevaysto take stochastic
effectsinto accountunderstandingheimpactof randomnesen theevolution of complex systemsanddesigningef cient
numericalalgorithmsto simulaterandomphenomena.

Thereis alsoaneedfor new waysin whichto incorporateheimpactof probability, statistics pde'sandnumericalanalysis
in thetraining of preseneandfuture PhD studentsn the mathematicasciencesTheengagemenrtdf graduatestudentss an
importantfeatureof this summerprogram.A postersessiorwill beincludedin eachworkshop.

The rst workshopwill be devotedto therole of probabilityasananalysistool asdescribedabove. The secondvorkshop
will emphasizestochastianethodsn connectiorwith modelingof variousdispersionrand o w scenarios.Thusthe com-
binedfocusof thetwo workshopsds broadlyon probabilisticmethodsgn the modelingandanalysisof dispersiorand o w,

but from two differentperspecties.

All talks arein Lecture Hall EE/CS 3-180unlessotherwisenoted.

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

8:30 Coffeeand Registration ReceptiorROOomEE/CS3-176

8:45-9:00 DouglasN. Arnold, Scot Adams, and WelcomeandIntroduction
Organizers

9:00-10:00 Rabi N. Bhattacharya Multiscale Diffusionsand a TransportProblemin Com-
Universityof Arizona positeMedia

Abstract: We studythe effect of slowly evolving heterogeneitiesn the transportof a substancdérom a point sourcein a
compositemedium. In termsof dimensionlessinits, it is shovn thatif new heterogeneitiepropagateat the rate 1=a for
alarge spatialscaleparametes, thentheir effectsare not manifestecuntil atime of the ordero(a®=3). A moredetailed
analysisfor periodicmediarevealsthat after aninitial Gaussiarpro le of the diffusing substancewhich occursat times
1<< t << a?73, a nal Gaussiarphaseshavsup attimest >> a?. Exampledor strati ed mediashaow thatdifferent
non-Gaussiaphasesnay occurbetweerthetwo Gaussiarphasesnentionedabove.



10:00-10:30 Discussion

10:30-11:00 CoffeeBreak ReceptiorROOomEE/CS3-176
11:00-12:00 Vassili N. Kolokoltsov Mathematicsof the FeynmannPath Integral Applied to
NottinghamTrentUniversity the SchrdingelEquation(JumpProcesseépproach)

Abstract Firstashortreview is givenof the basicapproacheso the rigorousconstructiorof the pathintegral representa-
tion to the solutionsof the Schibdingerequation. The main partis devotedto the developmentof anapproactbasedon
the jump Markov processeslt will be shavn thatthis approachallows the rigorousconstructionfor almostary reason-
able Schibdingerequationincluding singular(e.g. measure-glued)potentialsandmagnetic elds. Variousprobabilistic
interpretatiorwill begivenincludingalifting of the probleminto a Fock spacethatallows, in particular arepresentation
in termsof the standardVienermeasure Connectiorwith semiclassicahpproximatiorwill be alsodiscussedThe main
new resultsof the talk are publishedin the authors book V.N. Kolokoltsov. SemiclassicaAnalysisfor Diffusionsand
StochastidProcessesSpringerLNM 1724(2000)andpapersV.N. Kolokoltsov, Math. Proc.Camb Phil. Soc.132(2002),
353-375andV.N. Kolokoltsov, Matem.Zbornik 194:6(2003),105-126.

12:00-12:30 Discussion

12:30-2:00 Lunch Break

2:00-3:00 Zhenging Chen DiscontinuousMarkov Processeand Pseudodierential
University of Washington Operators

Abstract It is well known thattherearerich interplaybetweento's diffusionsprocesseandsecondrderpartial differen-
tial operators.lt is alsoknown thatMarkov processesvith discontinuousamplepathsconstituteanimportantfamily of
stochastigrocessef probability theory andthatmary physicalandeconomicsystemsshouldbe andin facthave been
successfullymodeledby discontinuouprocessesuchasstableprocessesHoweverwhena Markov processs discontin-
uous,its in nitesimal generators notlocal but a pseuddifferentialoperator For example,thein nitesimal generatofor
symmetricstableprocessn R" is afractionalLaplacian.

In thistalk, | will survey somerecentprogressn thestudyof boundarypotentiattheoryfor discontinuoudarkov processes
which | have beeninvolved. It includesGreenfunction estimatesHarnackand boundaryHarnackinequalities,Martin
boundaryand Martin kernel estimatesdiscontinuous-egynman-Kactransform,gaugeand conditionalgaugetheorems.
While someof theseresultshave beenrestablishedor alargeclassof discontinuousMarkov processed,will useresurrected
(or censored}tableprocesseasa concretemodelin thetalk.

3:00-3:30 Discussion

3:30-5:30 Poster SessionMA Tea/Reception IMA East,400Lind Hall

postersession  Michele Baldini The InvariantMeasureof an In nite DimensionalDiffu-
New York University sion: How CanWe Computelt?

Abstract | will bepresentingpartof my Ph.D.thesis(work in progressjhatl amdevelopingwith my advisorProf. Henry
Mckean.Randomlyforcedparabolic-typeartialdifferentialequationgreanincreasinglyinterestingopicin mathematical
physics.They representhe evolution of a deterministicsystemsubjectto some“wiggles” dueto anexternalnoise. They
requirea differentlanguageandthey canbe interpretedasa diffusion,namelya markov processwith continuougpath,in



anin nite dimensionakpace.Theinvariantmeasurds a probability distribution thatrepresentshe statisticalsteadystate
in which the solutionsof the equationare going to stabilize. In nite dimensionghe invariantmeasurds solutionof a
certaintype of elliptic equationput in in nite dimensionst is a moreelusive object. | will shav a new interpretationof
theinvariantmeasuren termsof the underlyingdiffusionandalsoa nev methodto computeit.

postersession  SiweiJia A NoteontheEconomicManagemenof Inventoryor Re-
Orggon StateUniversity sourceunderStochastidrices

Abstract The Markovian optimalpoliciesarestudiedfor the problemof economidnventorycontrol or resourcenanage-
mentin a nite time horizon. Undersomeconditions,in particular whenthe pricesarestochastiandthereis a positive
x edsetupcostK , the existenceof f S; sg-type Markovian optimal managemenpoliciesis proved. WhenK = 0, the
optimal policiesareof f Sg-type, in which casea comparisoris madebetweenrthe optimal policiesunderstochastiand
deterministicprices. It turnsout thatunderstochastigricesthe optimal policiesshouldbe moreconsenrative in orderto
maximizethe presenwalueof expectedrevenue.

postersession  KyoungheeKim MomentGeneratind-unctionof theReciprocabf Integral
IndianaUniversity, Bloomington of GeometridBrownianMotion

Abstract In this paperwe obta|na5|mq£e explicit integral form for the momentgeneratingunction of the reciprocalof

therandomvariablede ned byA = exp(ZB + 2 s)ds, where Bs : s> 0 is aonedimensionaBrownianmotion
startingfrom 0. In case = 1, the momentgeneratmgunctlon hasa particularlysimpleform.
postersession Panki Kim Fatou's Theoremfor CensoredtableProcesses

University of Washington

Abstract Censoredstableprocessebave recentlybeenstudiedin Bogdan BurdzyandChen(2003)andin ChenandKim
(2002). In this talk, we considerFatou's Theoremfor censored -stableprocessed a boundedC ! opensetD where
2 (1;2). As anapplicationof Fatou's Theoremwe shav thatthe harmonicmeasurdor suchcensored -stableprocess
is mutually absolutelycontinuouswith respectto the surfacemeasureof @ . Fatou's Theoremis also establishedor
operatorobtainedrom the generatoof thecensored -stableprocesghroughnon-localFeynman-Kadransforms.

postersession  VassiliN. Kolokoltsov Measure-alued Limits of Interacting Particle Systems
NottinghamTrentUniversity with k-nary Interaction

Abstiact: It is shavn that Markov processeslescribingthe generalk-nary (in particular usualbinary) interactingpar
ticle systemsundera naturalscalingcorverge to measure-aluedMarkov processesvith (generallyspeaking,in nite-
dimensionalpseudo-diferentialgeneratorfiaving symbolsp(x,q) dependingolynomially (of orderk) onx. In particular
our generalschemeyields a uni ed descriptionfor a large variety of modelsthat areintensiely studiedin differentdo-
mainsof naturalandsocialstudiesincluding (i) superprocessei) coagulation-fragmentatioandcollision processesf
statisticaimechanics(iii) birth anddeathprocessesf mathematicabiology;, (iv) evolutionarygamesof evolution biology.

postersession  JorgeMario Ramirez A Multiplicative Cascadélonte Carlo Solutionto Linear
Oregon StateUniversity Diffussionin FourierDomain

Abstract We presenta methodfor obtainingnumericalsolutionsto linear diffusion equationof theform u; = %uxx +
c(x)u, u(0*;x) = up(x), usinga multiplicative cascadeapproachin the Fourier space. The solutiont (t; ) for the
Fourier transformedequationis written asthe expectedvalue of a multiplicative randomfunctional using randomex-
cursionsin the frequeny spacewith exponentiallydsitributed holding times. A methodologyfor the calculationof the
numericalsolutionis presentedh the casewhereug (x) andc(x) havea nite humberof nonzerd~ouriercoefcients, and
someresultsareshavn for thecasec(x) = cosx.

postersession  Mar co Romito A ProbabilisticRepresentatioffior the Vorticity of a 3D
Universitadi Firenze(NPI) ViscousFluid andfor GeneralSystem®f ParabolicEqua-
tions



Abstract A probabilisticrepresentatiofiormulafor generalsystemsf linear parabolicequationscoupledonly through
the zero-ordetterm, is given. On this basis,animplicit probabilisticrepresentatiofor the vorticity in a 3D viscous uid
(describedy the Navier-Stokesequations)s carefullyanalysedandatheorenof local existenceanduniquenesss proved
(joint work with B. Busnello,Pisa,andF. Flandoli,Pisa).

| Tuesday July 22

All talks arein Lecture Hall EE/CS 3-180unlessotherwisenoted.

8:45-9:00 Coffee ReceptiorROOmMEE/CS3-176
9:00-10:00 Mark Freidlin MultiparameterAsymptotic Problemsfor Stochastidif-
Universityof Maryland ferentialEquationsandPDE's

Abstract Whenvariousasymptoticproblemsfor differentialequationsare consideredpne shouldkeepin mind thatthe
original equationghemseles,asa rule, arearesultof neglectof sometermswhich are consideredassmall. Therefore
one,actually mustconsidera multiparameteasymptoticproblem. The maintermsof the asymptoticscandependon the
way how the parameterspproacteero.l will considerthosequestiongor the Smoluchaski - Kramersapproximatiorof

stochastidifferentialequationsProblemgelatedto stabilizationastime goesto in nity , homogenizationargedeviations
includingexit problemandstochastigesonancevill beconsidered.

10:00-10:30 Discussion

10:30-11:00 Coffee ReceptiorROomEE/CS3-176
11:00-12:00 Charles Newman The BrownianWebandScalingLimits
Courantinstitute

Abstract Arratia, andlater Toth andWerner constructedandomprocesseshat formally correspondo coalescingone-
dimensionaBrownian motionsstartingfrom every space-timepoint. In joint work with L.R.G. Fontes,M. Isopi andK.
Ravishankaywe extendthis earlierwork by constructingandcharacterizingvhatwe call the BrownianWeb asarandom
variabletaking valuesin an appropriatespacewhosepointsare setsof paths. This leadsto generalcorvergencecriteria
and,in particular to corvergencen distribution of coalescingandomwalksin the scalinglimit to the BrownianWeh

In furtherwork, theseresultscanbeappliedto scalinglimits of stochastico wsin onedimension.In thiscasethelimit is an
extensionof the BrownianWeb,whichincludesbothcoalescencandbifurcation,correspondingo regionsof compression
andexpansionin theoriginal o w.

Refs.:Fontes-Isopi-Nerman-RaishankayPNAS 99 (2002)15894-1589{math.PR/0203184jath.PR/0304119

12:00-12:30 Discussion

12:30-2:00 Lunch Break

2:00-3:00 William G. Faris A Gentlelntroductionto ClusterExpansions
Universityof Arizona

Abstract A clusterexpansionis the representationf a setfunctionasa combinatorialexponential. Thatis, it represents
the contribution of a setasthe sumover partitionsof the set,wherethe contribution of eachpartitionis a productover the
subsetdelongingto thepartition. In the simplestcaseof independencehe only contributionis from the partitioninto one



point sets. The advantageof the representatiois thatit givesa computationallyeffective way of estimatingdependence,
by estimatingthe contritutionsof the otherpartitions. This techniqueis well known in probability in the context of the
expansionof momentdn termsof cumulants.

Clusterexpansionsare usedto analyzecomplex systemdan mary areasof appliedmathematicsand physics,often non-
rigorously However, it is possibleto getrigorousestimatedor clusterexpansiondgnvolving large numbersof variables.
Thisis particularlyusefulin controllingmeasuresnin nite dimensionabpaceswhereapproximaténdependencis used
asareplacemenfor absolutelycontinuity. In particular in rigorousrenormalizatiorgroupanalysis,eachstepinvolvesa
clusterexpansiorto controlirrelevantvariables.

This talk is an self-containedxpositionof theseideas. It will review the basicrelationbetweerthe combinatorialexpo-
nentialandthe ordinary exponential. This leadsto an elementaryderivation of the Mayer equationgor an equilibrium
lattice gaswith two-particleinteraction. Thesemay be solved rigorously undera clusterestimateof the Kotecky-Preiss
type. Onespecialcaseof the lattice gasis a polymersystem.Pairs of sitesare classi ed ascompatibleor incompatible,
andtheinteractionis thatno two particlesmayoccupy incompatiblesites.

A partition of a setis a collectionof non-emptysubsetghat do not overlap andthat hasunion equalto the whole set.
The conditionof no overlapis anincompatibility conditionon pairsof subsetsThusit turnsout thatthe specialcaseof a
polymersystemis the key to analyzingotherclusterexpansions.

3:00-3:30 Discussion

WednesdayJuly 23

All talks arein Lecture Hall EE/CS 3-180unlessotherwisenoted.

8:45-9:00 Coffee ReceptiorROOMEE/CS3-176
9:00-10:00 Mar co Cannone Smooth and Singular solutions for the Navier-Stokes
Universi€ de Marne-la-\allée Equations

Abstract Sofar, only two waysfor attackingthe Cauchyproblemfor the Navier-Stokesequationsareknown: the rst is

dueto J. Leray (1933),andthe seconds dueto T. Kato (1984). None of themcanbe consideredhe “goldenrule” for

solvingthe Navier-Stokesequationdecausehey bothleave openthefollowing celebratedjuestion.In threedimensions,
doesthevelocity eld of a uid o w thatstartswith smoothinitial data(velocity andexternalforce) remainsmoothand
uniquefor all time ? Basedon a priori enegy estimatesleray's theory givesthe existenceof global weak, possibly
irregularandpossiblynon-uniquesolutionsto the Navier-Stokesequationsywhereaskato's approachpasedon the x ed

point scheme,jmposesa priori a regularizationeffect on solutionswe look for. In otherwords, Kato's solutionsare
considereds uctuations aroundthe solutionof the heatequatiorwith sameinitial data,andareassucha priori regular.

Thereexist howevertwo exceptionsmoreexactly two critical spacesvhereKato's methodapplieswithoutimposingary

apriori regularizingcondition: the Lorentzspacel *! , consideredrom ananalyticalviewpoint by M. Yamazaki(1999)
andY. Meyer (1999),andthe pseudomeasuacejntroducedby Y. Le JanandA. S. Sznitman(1997),andassociatedo

aprobabilisticrepresentationf solutionsof the Navier-Stokesequations.

In this lecture,basedon a seriesof joint works with P. Biler, |. Guerraand G. Karch (2002),we will shov how Kato's
approachgives existenceand uniquenes®f a (small) solutionin a larger spacewhich, in our case,containsgenuinely
singularsolutionsthatarenot smoothedut by the actionof the nonlinearsemigroupassociatedMore exactly, usingthe
pseudomeasuspacenf Le Jan-Sznitmamwe canprovethefollowing results.Theexistenceof singularsolutionsassociated
to singular(e.g. the Dirac delta)externalforces,thusallowing to describehe solutionsconsideredy L. D. Landau(1944)
andby G. TianandZ. Xin (1998). The existenceof regular solutionsfor moreregular externalforces. The asymptotic
stability of smallsolutionsincludingstationaryones.A pointwiselossof smoothnes#or solutionsfor largedata.Applying
the sametechniquesve will prove similar resultsfor a modelequationof gravitating particles. Moreover, in the caseof
this particularmodel,we will show thatthelossof smoothnesfor largedataholdsin thedistributionalsenseaswell.

10:00-10:30 Discussion



10:30-11:00 Coffee ReceptiorROOmEE/CS3-176

11:00-12:00 Enrique Thomann Partial Differential Equationsand Multiplicative Pro-
Orggon StateUniversity cesses

Abstract In this talk, a survey of resultsand methodsfor representingsolutionsof partial differentialequationsas an

expectedvalue of a randommultiplicative processewill be presented.This methodappliesto linear, semilinearand

quasilinearevolution equations.Examplesinclude the KPP equation,Burgersequationandthe incompressibleNavier-

StokesequationsThiswork is joint work with R. Bahttacharyal.. Chen,S. DobsonR. GuentherC. Orum,M. Ossiander
andE. Waymire.

12:00-12:30 Discussion

12:30-2:00 Lunch Break

2:00-3:00 Sylvie Meleard Probabilistic Interpretation and Stochastic Particle
MODALX, Universié Paris10-Nanterre Methodfor Vortex Equations

Seehttp://wwwima.umn.edu/prolpde/melead-abstrat.pdf or http://www.ima.umn.edu/proipde/mdeardabstract.is for
a pdf or postscriptversionof the abstract.

3:00-3:30 Discussion

3:30-4:00 CoffeeBreak ReceptiorROOmEE/CS3-176

4:00-5:00 Robert Krasny Particle Simulationsof Vortex SheeRoll-Up in Fluid Dy-
Universityof Michigan namics

Abstiact A vortex sheetis a moving surfacein a uid o w acrosswhich the tangentialcomponenof uid velocity has
a jump discontinuity Vortex sheetsarecommonlyusedin uid dynamicsto modelthin shearayersin slightly viscous
o w, for examplethetrailing wake behinda airplane.Theinitial valueproblemfor vortex sheetmotionis ill-posedin the
senseof Hadamardlueto Kelvin-Helmholtzinstability, andanalyticsolutionstypically developa curvaturesingularityin

nite time. Pastthe critical time, the sheetrolls up into a tight spiral, althoughsomeform of regularizationis neededo

capturethis process.This talk will shov how particle simulationsare beingusedto shedlight on theseissues.Recent
resultsindicatingthe onsetof Hamiltonianchaosin vortex sheeto w will be describedjoint work with Monika Nitsche,
Universityof New Mexico).

5:00-5:30 Discussion

Thursday, July 24

All talks arein Lecture Hall EE/CS 3-180unlessotherwisenoted.

8:45-9:00 Coffee ReceptiorROomEE/CS3-176

10



9:00-10:00 Siva Athr eya Holder Norm Estimatesfor Elliptic Operatorson Finite
Indian Statisticallnstitute andIn nite DimensionalSpaces

Seehttp://wwwima.umn.edu/pro-pde'siva-atstract.f or http://www.ima.umn.edu/protpde/sva-abstract.pgor a pdf or
postscriptversionof the abstract.

10:00-10:30 Discussion

10:30-11:00 Coffee ReceptiorROomEE/CS3-176

11:00-12:00 Priscilla E. Greenwood (Cindy) StochastidResonance
Arizona StateUniversity

Abstract If a signalis belon a threshold,no dataaboutthe signalis obtained. If noiseis added,signal plus noiseis
occasionallyabove the thresholdandthe signalcanbe estimatedIf the noisevariances increasedhe informationabout
the signal rst increasesndthendecreasesThereis an optimal amountof noise. This phenomenoncalled stochastic
resonancsds of interestin, e.g.,neurosciencandengineeringandmostwork is experimentabr simulation. This talk will
beaboutrecentstochastistudiesof stochastiaesonance.

12:00-12:30 Discussion

12:30-2:00 Lunch Break

2:00-3:30 20-min Talks

20-mintalk M. Aslam Chaudhry ExtendedetaDistribution
King FahdUniversity

20-mintalk Rolf Moritz Kassman StochastidMethodsfor Regularity of NonlocalOperators
Universityof Connecticut of VariableOrder

20-mintalk Edward C. Waymire Remarkson SteadyState Limits for NS in Majorizing
Orggon StateUniversity SpacesA ProbabilisticView

Abstract While it is somavhatclearthatresultsobtainedrom eitherLeJan-Sznitmatype probabilisticrepresentationsr
contractiormappingargumentsareon nearlyequal if notin factequal footing,it maybeatleastof interestto probabilists
to seehow simply certainresultsmaybeobtained.Theexisttenceof time-asymptotisteadystatesolutionswill beobtained
for NS in majorizingspaces.This is basedon continuedjoint work with R. BhattacharyaUniversity of Arizona, andL.
Chen,R. GuentherC. Orum,M. OssianderandE. Thomannat Oregon StateUniversity.

3:30-4:00 Coffeeand Posters ReceptiorROOmEE/CS3-176
postersession  Keith Nordstrom Critical Scalingin a PhysicalModel of Toprical Atmo-
Universityof Colorado,Boulder sphericCorvectionoverthe Ocean

Abstiact Overthelasttwo decadesconceptof scaleinvariancehave cometo thefore in bothmodelinganddataanalysis
in hydrological precipitationresearch. With the adwent of the use of the multiplicative randomcascadamodel, these
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conceptshave becomeincreasinglymoreimportant. However, unifying this statisticalview of the phenomenonvith the
physicsof rainfall hasprovento bearathemontrivial task. In thispapemwe presentisimplemodel,developedentirelyfrom
qualitative physicalargumentswithout invoking any statisticalassumptionso representropicalatmosphericonvection
over the ocean.The modelis analyzedhumerically It shows thatthe datafrom the modelrainfall look very spiky, asif
generatedrom arandom eld model. They look qualitatively similar to realrainfall datasetsfrom Global Atmospheric
ResearcliProgram(GARP) Atlantic Tropical Experimen{GATE].

A critical pointis foundin amodelparametecorrespondingo the Corvective Inhibition (CIN), atwhich rainfall changes
abruptlyfrom non-zerao a uniformzerovalueoverthe entiredomain.Nearthecritical valueof this parametethemodel
rainfall eld exhibits multifractalscalingdeterminedrom afractionalwettedareaanalysisandamomentscalinganalysis.
It thereforemust exhibit long-rangespatialcorrelationsat this point, a situationqualitatively similar to that shawvn by
multiplicative randomcascadenodelsandGATE rainfall datasetsanalyzedoreviously (GuptaandWaymire,1993; Over
andGupta,1994; Over, 1995). However, the scalingexponentsassociatedvith the model dataare differentfrom those
estimatedvith realdata. This comparisoridenti es a new theoreticalframawork for testingdiversephysicalhypotheses
governingrainfall basedn empirically obsenedscalingstatistics.

postersession  Michael Tehranchi A Characterizationf HedgingPortfoliosfor InterestRate
Universityof Texasat Austin ContingentClaims

Abstract We considerthe problemof hedginga Europearinterestrate contingentclaim with a portfolio of zero-coupon
bondsandshaw thatan HIM type Markovian modeldrivenby anin nite numberof source®f randomnesdoesnot have
someof the shortcominggound in the classical nite factormodels. Indeed,undernaturalconditionson the model,we

nd thatthereexistsa uniquehedgingstrateyy, andthatthis strateyy hasthe desirablepropertythatat all timesit consists
of bondswith maturitiesthatarelessthanor equalto the longestmaturity of the bondsunderlyingthe claim.

postersession  Zhihui Yang Exit Problemdor systemwith Perturbationg\pproximat-
Universityof Maryland ing White Noise

Abstiact Considerasystem
Xy = b(Xt); Xo= X2 R":

whereb(x) is asmoothvector eld in R" which hasanasymptoticallystableequilibriumat apointO 2 R" suchthat:
limy; Xt = O for eachtrajectoryXs = b(X{); Xp = x 2 R".

Now considetthe systemwith a smallperturbation
X, = b(X;)+ "W Xg=x2R"0<" 1L )

where\W, is a standarch-dimensionalvhite noise.

Let D R" be a boundeddomainwith smoothboundary@ . The boundeddomainD is attractedto O 2 D. Let
b(x) n(X)jxz@ < O, wheren(x) is theexteriornormalto @ . Lettheinitial pointX, = x 2 D.

Denoteby “ = minft : X; 2 Dgthe rst exit time from D for the processX, . It is well know thatX, is a Markov
Process.The exit problemfor the perturbedsystemX, , which describeghe asymptoticbehaiour of “ andX " | is
studiedin [1]. Themainresultis givenin termsof actionfunctionals[1]. Themeaningof theactionfunctional” 1Syt (')
is thatexpf" 1Sor (' )g is, roughly speakingthe main term of the probability thatX,;0 t T, belongto a small
neighborhoodf afunction' : [0;T]! R" when" # 0. Underthe uniform topologyin the spaceCor of continuous
function[0; T]! R", theactionfunctionalfor thefamily X, when" # 0, in thespaceof Cor, is equaIéSOT(' ), where

j's b(" ¢)j?ds; if ' is abs:cont:; ' = Xg = X
1; fortherestof Cor:

;RT
Ser(")= 2.0

If theperturbations notwhite noise theactionfunction,in generalwill bedifferent. Furthermorethe Markovianproperty
of the processX, , asa rule, doesnot hold. We will considerthe actionfunctionsandthe exit problemfor a perturbed
systemwherethe perturbatiordiffersfrom white noise,but is, in asensecloseto it.

Threecasesareconsidered.
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Casel: LetW; bereplacedy arandomwalk ; with timestep andspacesteph, whereh is arandomvariableandhasthe
GaussiaristributionN (0; ), = Var(h). , cornvergesto W; when # 0 andit canbeshavnthatif 2 := - = O(1),
thefamily " ; hasthe sameactionfunctionalasthefamily "W, as" # 0 undertheuniformtopology

Case2: For x edn, IebWt bereplacedby arandomwalk " with timestep andspacestep0; = ;:::; np_, such
that ;" P "= i with probability 2P;;i = 1;:::;nandPo + Py + i+ Py = 1. " convergesto W; when

#0and ., i2P; = 1. However, thelargedeviationsinghis casearedifferentfrom thosein the caseof white noise. It
turnsoutthatif 2:= - = O(1) andPo;:::;P, satises [, Pii® = (2k 1)Il; k = 1;:::;n, theactionfunctional

n

for thefamily™ " in thespaceCor when" #0is" 2S; (' ) where

Ry .

R
30 (s)2ds+ O( )5 if i siP< 1

Sor () = +1 ; otherwise:

Basedon the action functional and the Markovian property of the randomwalk, exit problemfor caseland?2 canbe
describedollowing the sameideaasChapter41].

Case3: Let W; bereplacedby ; where , is an-dimensionamean-zerdGaussiarprocesswith the correlationmatrix
suchthatE  , = X (Y2) where (t) = 0 whenjtj > 1. After the replacementequation(1) becomesx, .
b(X," )+" ; Xg=x2R";0< " 1. Theactionfunctionalfor thefamily "X ,* will bediscussedswell astheexit
problemfor thesystemxX " whenboth and" tendto O. Noticethatthe processX, is notMarkovianary more.

[FW] M. FreidlinandA. Wentzell,RandomPerturbatonsof DynamicalSystems.2nd Edition, Springer 1998.

postersession  Jianfeng Zhang The SharpRate of Numerical Methodsfor Degenerate
Universityof Minnesota ODEs

Abstract In this paperwe proposea numericalmethod,in the spirit of nite differenceapproximationsfor thefollowing
ODE:

2 200020 + b)ud) UG = 1 (00

where is allowedto be degeneiate We notethatin generalthe solutionu is not smooth. By usingsomeprobabilistic
approachyve obtaintherateof corvergenceof our approximatiorandshaow thatit is sharp.

4:00-5:30 Posters,20-min Talks

Friday, July 25

All talks arein Lecture Hall EE/CS 3-180unlessotherwisenoted.

8:45-9:00 Coffee ReceptiorROomEE/CS3-176
9:00-10:00 Boris Rozovskii StochastidNavier-Stokes Equationsfor Turbulent Flows:
Universityof SouthernCalifornia Propagatiorof ChaosandMomentsProblem

Abstract A perspectie will be presentedn stochasticequationsof uid dynamicsfor turbulent velocities. A linear
combinationof Kraichnanvelocity anda regularcomponents a representatie exampleof the velocity elds in question.
The motivationfor this settingis to understandhe motion of uid parcelsin turbulentandrandomlyforced uid o ws.
StochasticEuler and Navier-Stokes equationsfor the smoothcomponentof the velocity will be derived from the rst
principles. Propagatiorof the Wiener chaos(generatedy Kraichnanvelocity) by the Navier-Stokes equationand its
utility for the closureproblemfor the momentswill beinvestigated.

10:00-10:30 Discussion
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10:30-11:00 CoffeeBreak ReceptiorROOmEE/CS3-176

11:00-12:00 Wojbor A. Woyczinski NonlinearPartial Differential EquationsDriven by Levy
CaseWesternResere University DiffusionsandRelatedStatisticallssues

Abstiact Usingnonlineamartialdifferentialequationsvith random elds initial dataasmodelsof realphysicalphenomena
requiressolving statisticalinferenceissuedor parameterappearingn the equationsandtheinitial data. Suchestimation
problemscanbe handledwith help of the scalinglimit resultsfor the evolving random elds governedby suchequations.
This approachrequiresstudyandunderstandingf selfsimilarsolutionsof the equationsn question.We will illustrateit
by discussiorof conserationlaws drivenby diffusive processesf Levy type.

12:00-12:30 Discussion

12:30-2:00 Lunch Break

2:00-3:00 Martin Greiner Data-DrivenStochasti®rocesseis Fully DevelopedTur-
SiemendAG,CTIC 4 bulence

Abstract In orderto achiese a satisctoryunderstandingf fully developedturbulence two mainroutescanbetakenin
principle. Whereastop-down” attemptso derive almosteverythingdirectly from the Navier-Stokesequation,“bottom-
up” startsfrom data,bringsorderinto dataphenomenologgndachievesa consistentlescriptiorof turbulentstatistics.The
latter approachis adwocatedhere. At rst, concentratioris on someper dies hiddenin the processingf measuredime
seriesandon the questionwhat are good obsenables. Comparedo the velocity eld the enegy dissipationeld turns
out to be morefundamental.Simple hierarchicalmultiplicative cascaderocesseygield a surprisinglyrobust stochastic
modellingof the latter. Beyonda consistentiescriptionof multifractal scalingexponentsalsoobseredscalecorrelations
arequantitatvely reproducedAn analyticalsolutionof the multivariatecharacteristiéunctionfor suchprocessess given.
Somemodelextensionawill be presentedAt theendthefocuswill be on parallelsbetweerturbulenceandthe modelling
of nancial marketsandcommunicatiometworks.

3:00-3:30 Discussion

3:30-4:00 CoffeeBreak ReceptiorROOomEE/CS3-176

4:00-5:00 CecilePenland Do We Really Needto DescribeEvery SingleLeaf in a
NOAA-CIRES/CDC ClimateModel? - Applicationsof the CentralLimit The-

orem

Abstract Theideaof of treatingclimate as a stochasticsystemperturbedby rapidly-varying weather‘noise” hasbeen
aroundfor over a quartercen-tury. However, theideais only now beginningto be implementedy climatemodelers.In

this workshop,| will summarizethe mathematicatheory allowing this to be done,someof the currentattemptsat sto-
chasticclimatemodels,andafew numericalconsiderationsl will alsodiscusssomecommonpitfallsandhow severethey

canbewhenquantitatve results(e.g.,El Nino, globalwarmingexperimentsjareimportant.

5:00-5:30 Discussion

Monday, July 28
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All talks arein Lecture Hall EE/CS 3-180unlessotherwisenoted.

Week?2: July 28-Augustl1, 2003(StochasticModels and their Analysis)

8:45-9:00 Coffee ReceptiorROOmEE/CS3-176
9:00-10:00 Salah-Eldin A. Mohammed The StableManifold Theorenfor Semi-LinearStochastic
Southernllinois University Partial DifferentialEquations

Abstract We give a characterizatiomf the pathwiselocal structureof solutionsof semi-linearstochastievolution equa-
tions(sees)andstochastipartialdifferentialequationgspdes) nearstationarysolutions. Thecharacterizatiors expressed
in termsof thealmostsurelarge-timebehaior of trajectoriesof the equationin thevicinity of a stationarysolution.More
speci cally, we establisHocal stablemanifoldtheoremdor semi-linearsees andspdes. Theseresultsgive smoothstable
andunstablemanifoldsin the neighborhooaf a hyperbolicstationarysolutionof the underlyingstochastiequation.The
stableand unstablemanifoldsare stationary live in a stationarytubular neighborhoodf the stationarysolutionandare
asymptoticallyinvariantunderthe stochastisemi ow of thesee/spdeExamplesoveredby thetheoremsncludesemilin-
earstochasticevolution equationssemilineamparabolicspdes, stochastiaeaction-difusion equationsandthe stochastic
Burgersequationall drivenby in nite-dimensionalnoise.

Resultsarejoint work with TushengZzhangandHuaizhongzhao.

10:00-10:30 Discussion

10:30-11:00 CoffeeBreak ReceptiorROOmEE/CS3-176

11:00-12:00 KeningLu InvariantManifoldsfor Stochastid®®DE's
Michigan StateUniversity

Abstiact Invariantmanifoldsareessentiafor describingandunderstandinglynamicalbehaior of nonlinearandrandom
systems. Stable,unstableand centermanifolds have beenwidely usedin the investigationof both nite andin nite
dimensionaldeterministicdynamicalsystems. In this talk, | will reportsomerecentwork on invariantmanifoldsand
foliations manifoldsfor a classof stochastigartial differentialequationsThis talk is basedn jointedwork with J. Duan
andB. Schmalfuss.

12:00-12:30 Discussion

12:30-2:00 Lunch Break

2:00-3:00 Bjorn Schmalfuss StochastidPartial DifferentialEquationsaandRandonDy-
University of Applied SciencesMerse- namicalSystem
burg

Abstiact Theintentionof thetalk ist to give adescriptiorof thequalitative analysisof thebehavior of spdes. Thisanalysis
is basedn thetheoryof randomdynamicalsystems.

At the beginningof thetalk we explain the conceptof randomdynamicalsystemsin addition,we formulateexamplesfor
spdeswhich generatea randomdynamicalsystem.

We introducethe term random x ed point for randomdynamicalsystems. Sucha random x ed point is generatedy
arandomvariable. The stationarysolutionsstartingin this randomvariableattractothertrajectoriesexponentiallyfast.
Conditionsfor the existenceof random x edpointsareformulated.In particularthe stochastidNavier Stokesequatiorhas
sucharandom x edpointif theviscosityis large.
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Underwealer assumptionsve canonly prove the existenceof a randomattractorwhich is a compactsetin the phase
spaceattractingparticularfamiliesof randomsets.Particularspdes from climatetheoryhave arandomattractor For these
systemsawe canprove thattherandomattractorhasa nite dimension.

At theendof thetalk we will discusgarticularquestionswith respecto inertial manifoldsfor spdes.

3:00-3:30 Discussion

3:30-4:00 CoffeeBreak ReceptiorROOmMEE/CS3-176

4:00-5:00 Hao Wang A Classof Conditional IndependenBranchingParticle
Universityof Oregon SystemsandTheir InteractingLimit Superprocesses

Abstiact This talk will presentrecentprogressin the researctof a model of a classof interactingbranchingparticle
systemsand their correspondindimit superprocessg$SDSM). In the non-deyeneratecase,this modelincludesSuper
Brownian motion asa specialcase. For given coefcients, the limit superproceskasdensityprocesswhich is a unique
weaksolutionof anew typeof stochastigartialdifferentialequation(SPDE).In thedegenerateasefor givencoefcients
the limit superprocesss of purely-atomic-measurealuedprocesswhich canbe characterizes uniquestrongsolution
of adegenerateSPDE.In the singular degeneratease we alsocanderive a SPDE.However, in this case the uniqueness
of the strongsolutionfails. After modi cation of the singular degenerateSPDE, its strongsolutionhasuniquenessnd
the location processesanbe identi ed by coalescingBrownian motions. This classof superprocessdsasconditional
independenceTl he conditionallog-Laplacefunctionalsenesasanimportanttool to discover deeppropertiesof this class
of superprocessesameaslog-Laplacefunctionaldoesfor SuperBrownian motion. As examples,we will show thatfor
both degenerateandthe non-deyenerateasesseveral dif cult problemscanbe solved for immigration SDSM by using
conditionallog-Laplacefunctional.

5:00-5:30 Discussion

Tuesday July 29

All talks arein Lecture Hall EE/CS 3-180unlessotherwisenoted.

8:45-9:00 Coffee ReceptiorROomEE/CS3-176
9:00-10:00 ReneCarmona Malliavin Calculus for Stochastic Partial Differential
PrincetonUniversity Equations

Abstract First, we review a coupleof applicationsf the Malliavin calculusto the analysisof stochastid®DE's. Thenwe
concentrat®n a particularrandomSchroedingeequationintroducedby Papanicolaowet al. for the studyof time reversal
mirrors. We shav how onecancomputethedependencef quantitiesof physicalinterestwith respecto the parametersf
theequation.

10:00-10:30 Discussion
10:30-11:00 CoffeeBreak ReceptiorROOomEE/CS3-176
11:00-12:00 Victor Goodman InterestRateExplosionsn HIM BondModels

IndianaUniversity
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Abstract HIM Modelsallow a no-arbitragefamily of bond pricesto be speci ed by settingthe volatilities of forward
interestrates. Somenaturalchoicesfor volatilities producesuchstrongpositive drift in SDE's for the ratesthattherates
explodein nite time. We shav how to remove this explosionproblemby changingthe risk-neutralmeasuren a rather
drasticway. Our new measurein effect, conditionsthe original modelso thatthe explosioneventis deferreduntil after
somespeci ed constantime. This s joint work with Kyounghee<im.

12:00-12:30 Discussion

12:30-2:00 Lunch Break

2:00-2:30 Jingiao Duan Ergodicity, FluctuationsandStabilizationin Fluid Flows
lllinois Instituteof Technology

Abstract We considera boundaryfeedbackcontrol problemfor 3D Navier-Stokes uid o ws, taking into accountof
smallrandom uctuations arisingfrom numericalsimulations.Assumingthe random uctuations form anindependently
identicallydistributedprocessye shav thattherealsolutionprocesgo thelinearized uid controlproblemis ergodic,i.e.,
it approaches uniqueinvariantmeasuresxponentially Couplingtechnique®n invariantmeasuresreusedin the proof.
Thisis joint work with Andrei V. Fursikov, Moscawv StateUniversity, Russia.

2:30-3:00 Keith Nordstrom Critical Scalingin a PhysicalModel of Corvective Rain-
Universityof Coloradoat Boulder fall

Abstiact Overthelasttwo decades;onceptof scaleinvariancehave cometo thefore in bothmodelinganddataanalysis
in hydrological precipitationresearch. With the adwent of the useof the multiplicative randomcascadenodel, these
conceptshave becomeincreasinglymoreimportant. However, unifying this statisticalview of the phenomenonvith the
physicsof rainfall hasprovento bearathemontrivial task. In this papemwe presenasimplemodel,developedentirelyfrom
qualitative physicalargumentswithout invoking arny statisticalassumptionso representropicalatmosphericonvection
over the ocean.The modelis analyzechumerically It shavs thatthe datafrom the modelrainfall look very spiky, asif
generatedrom arandom eld model. They look qualitatively similar to real rainfall datasetsfrom Global Atmospheric
ResearctiProgram(GARP) Atlantic Tropical Experimen{GATE].

A critical point (in the senseof the physicaltheoryof critical phenomenais foundin amodelparametecorrespondingo
the Corvective Inhibition (CIN), at which rainfall changesbruptlyfrom non-zerato a uniform zerovalueover the entire
domain. Nearthe critical value of this parameterthe modelrainfall eld exhibits multifractal scalingdeterminedrom
a fractionalwettedareaanalysisanda momentscalinganalysis.It thereforemustexhibit long-rangespatialcorrelations
at this point, a situationqualitatively similar to that shavn by multiplicative randomcascadenodelsand GATE rainfall
datasetsanalyzedpreviously (GuptaandWaymire, 1993; Over and Gupta,1994; Over, 1995). Scalingexponentsasso-
ciatedwith the modeldataare quantitatvely differentfrom thoseestimatedvith realdata. Suchcomparisoridenti es a
new theoreticaframeawork for testingdiversephysicalhypothesegoverningrainfall basedn empirically obsened scal-
ing statistics. For example,consideration®f the failure of this modelto reproduceobsened geometriesuggesmodel
generalizationbasedn therelaxationof certainassumptionsSuchgeneralizationsnay self-oganizeto a corresponding
critical point, a situationanalogougo thatproposedor therealsystemby Petersgetal. (2002)andothers.

WednesdayJuly 30

All talks arein Lecture Hall EE/CS 3-180unlessotherwisenoted.

8:45-9:00 Coffee ReceptiorROomEE/CS3-176
9:00-10:00 YvesLe Jan Flows, Coalescencé\oiseandGlue
Paris Sud
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Abstiact Stochastico ws of mapsor kernelscan be de ned from SDE's or, in general,from consistentsystemsof
Markovian semi-groupsThe detailedstudyof modelsrelatedto turbulentadvectionshowvs theinterestandthe complexity
of thistheory:Non uniquenessf the solutionsandnonlinearity of the noiseoccurin certaincases.

10:00-10:30 Discussion

10:30-11:00 CoffeeBreak ReceptiorROOmEE/CS3-176

11:00-12:00 Erhan Cinlar Stochastid-lows with Jumps
PrincetonUniversity

Abstiact We de ne Markovian o ws of discontinuoudransformationsvhich, further, have jumpsin time. Theaimis to
modelthedevelopmenbf cracksin brittle solids. The o wsarede ned by randomdifferentialequationglrivenby Poisson
randommeasuresvhoseintensitiesaredependentnthe o wsthemseles.A few propertiesof such o ws areexplored.

12:00-12:30 Discussion

12:30-2:00 Lunch Break

2:00-3:00 Michael Scheutzav OntheDispersiorof Setsunderthe Action of anlsotropic
TechnischéJniversitt Berlin Brownian Flow

Abstract Isotropic Brownian o ws canbe usedasan approximatemodelto describethe motion of passie tracersin a
turbulent uid. We startby introducingthis classof o ws andthenstatesomeresultsaboutthe asymptoticgrowth of the
diameterandthe volumeof theimageof aboundedsubsebf Euclideanspaceunderthe actionof such o ws. Thisis joint
work with Mik e CranstonGeogi Dimitroff, Hannelore.isei andDavid Steinsaltz.

3:00-3:30 Discussion

Thursday, July 31

All talks arein Lecture Hall EE/CS 3-180unlessotherwisenoted.

8:45-9:00 Coffee ReceptiorROOmMEE/CS3-176
9:00-10:00 HassanAllouba FromBrownian-Time Processew® LinearizedKuramoto-
Kent StateUniversity Sivashinsly PDE

Abstract One of the current“hot” areasof stochasticprocessess the study of stochastigprocessesn which time is
replacedn oneway or anotherby a

Brownian motion. An exampleof sucha processs the IteratedBrownian Motion (IBM) of Burdzy We introducea
family of processeswhich we call Brownian-timeprocesgBTPs),which givesriseto new processeaswell assene as
a canonicalfamily for otherinterestingprocessedike IBM andthe Markov Snale of Le Gall. We link BTPsto some
4th orderPDEs,andwe nish thetalk by solving a linearizedKuramoto-S¥ashinslk PDE (in ary dimension)usingan
imaginary-Bravnian-time-Bravnian-angle processThetheoryof nonlinearKuramoto-Srashins PDEsind 2 is still
beingdeveloped(even at the level of existence/uniquenessind we think that our probabilisticapproachs a goodstep
towardsresolvingthesequestionsandmore.
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10:00-10:30 Discussion

10:30-11:00 CoffeeBreak ReceptiorROOomEE/CS3-176
11:00-12:00 lan M. Davies StochastideatandBurgersEquationsandtheir Singular
Universityof Swansea ities

Abstract The Arnol'd-Thomclassi cationof causticdor the Burgersequationsuggestshatthereshouldbe ananalogous
onefor the wavefrontsof the correspondindheatequation.We presenta generaltheoremfor Hamiltoniansystemschar
acterizinghow the level surfacesof Hamilton's principal function meetthe causticsurfacein both the deterministicand
stochasticasesSuchacharacterizatiomllows oneto give afairly detaileddescriptionof the behaiour of the solutionof
the heatequationin thevicinity of thewavefrontandcaustic.It allows oneto proposesomereasongor the “blow-up” of
theBurgersvelocity eld onthecaustic.In thecaseof smallnoisethe shape®f therandomwavefrontandrandomcaustic
may easilybe obtainedandto rst orderthe causticis merelydisplaced.In the stochasticasewe have the possibility of
“rapid” changesn thecaustic-vavefrontintersectionThiswill engendestochasti¢urbulencein the Burgersvelocity eld
and,dueto its stochasticitybe of anintermittentnature.Thereis no analogueof thisin thedeterministiccase.Throughout
our studiesmuchusehasbeenmadeof computeralgebrapackagesn building an understandingf the archetypakases.
Numericalsimulationsand numericalsolutionsof the partial differentialequationsnvolved have beenimmenselyuseful
in clarifying conjecture@nddeterminingaptcharacterizations.

12:00-12:30 Discussion

12:30-2:00 Lunch Break

2:00-3:00 Michael Cranston SomeRecentiResultson the ParabolicAndersonviodel
Universityof Rochester

Abstract The parabolicAndersonmodelin the lattice settingis a parabolicpdedu=dt = H u, whereH is thea small
parameterk, timesthe discreteLaplacianplus a potentialwhich is the stratonwich differentialof a Brownian motion at
x. Here,for differentintegerlattice pointsx, the Brownian motionsareindependentln the continuousspatialsetting,the
discreteLaplacianis replacedby the ordinary Laplacianandthe Brownian motion eld, indexed by x in d-dimensional
Euclideanspacejs no longerindependenbut smoothlycorrelated.Anothervariantin the lattice settingis to considera
potentialwhichis thestochastidifferentialof a eld osindependentevy processesiVe considetthe parabolicAnderson
equatiorin theabove contextsandshav how to usepercolatiorargumentgo obtainexistenceof Lyapuna exponents.That
is we exhibit the exactexponentialgrowth rateof positive solutionsof the Andersonpde.We alsoexaminethe behaior of

this exponentialgrowth rateask tendsto zero.

3:00-3:30 Discussion
3:30-4:00 CoffeeBreak ReceptiorROOmMEE/CS3-176
4:00-5:00 Dirk Blomker Structureof InvariantMeasuresearBifurcations

University of Warwick

Abstract We considerageneratlassof stochastipartialdifferentialequation§SPDEs)rivenby additive noise suchthat
thedeterministiqunperturbedP DE exhibits achangeof stability. We studythe SPDEatadistance from this bifurcation,
where is supposedo besmall.

The dynamicsof this problemexhibits a naturalseparatiorof time-scales.Using multi-scaleanalysis,the transientdy-
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namicsof the SPDEis well approximatedio the lowestorderin , by a stochastic®ODE called amplitudeequationthat
describeshedynamicsof the ( nite numberof) unstablemodes.

By computinghigher order correctionsto the amplitudeequation,we give the rst two termsin an -expansionof the
invariantMarkov measurdor the SPDE ,andestablishrigorouserrorestimates(joint work with Martin Hairer, Warwick)

5:00-5:30 Discussion

Friday, August 1

All talks arein Lecture Hall EE/CS 3-180unlessotherwisenoted.

8:45-9:00 Coffee ReceptiorRoOomEE/CS3-176
9:00-10:00 Mukul Majumdar RandonDynamicalSystemsvith MonotoneLaws of Mo-
CornellUniversity tion: Exampledrom Economics

Abstract: In anumberof contets dealingwith optimalallocationandmanagementf resource®ver time,oneencounters
dynamicalsystemsawith monotondaws of motion. Exampledrom deterministionodelsof growth anddynamicoptimiza-
tion will rst bereviewed. Attemptsto capturerepeatedandomshocksleadto the studyof randomdynamicalsystems.
SupposehatthestatespaceSis aninterval, andthesetof all possibldaws of motionconsistsof monotonemapsfrom Sto
S from which a particularlaw is choserindependentlyn eachperiodaccordingto the samedistribution Q. If the Markov
processof statessatis esa “splitting” condition, somestrongresultson the existence,uniquenessand stability can be
derived. Applicationsof suchresultsto growth underuncertaintyandstochastidynamicprogrammingwill beindicated.

10:00-10:30 Discussion

10:30-11:00 CoffeeBreak ReceptiorROOmEE/CS3-176

11:00-12:00 Krishna Athr eya Markov ChainsGeneratedby Iterationof iid Mapson R+
CornellUniversity

Abstract: Markov chainsgeneratedy iterationof randomlogistic mapswherethe parameteof the mapchangesn an
iid fashionhasbeenstudiedin the literature. The resultsfor this casewill be reviewedandextendedto mapson R+. A
trichotomyfor the existenceof nontrivial invariantprobabilitieswill be presentedMore detailedstudiesof thethreecases
will be given. Recentresultson Harris irreducibilty of randoms unimodalmapswill be discussed.Somepenproblems
will beidenti ed.

12:00-12:30 Discussion

12:30 Concluding Remarks by Organizers

| Monday, August4 |

The10:30IMA breakwill bein Lind Hall 400.

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

‘ WednesdayAugust 6 ‘

The10:30IMA breakwill bein Lind Hall 400.

‘ Thursday, August7 ‘

The10:30IMA breakwill bein Lind Hall 400.

‘ Friday, August8 ‘

The10:30IMA breakwill bein Lind Hall 400.

| Monday, August 11 |

The10:30IMA breakwill bein Lind Hall 400.

‘ Tuesday August 12 ‘

The10:30IMA breakwill bein Lind Hall 400.

‘ WednesdayAugust13 ‘

The10:30IMA breakwill bein Lind Hall 400.

‘ Thursday, August 14 ‘

The10:30IMA breakwill bein Lind Hall 400.

‘ Friday, August 15 ‘

The10:30IMA breakwill bein Lind Hall 400.

| Monday, August 18 |

The10:30IMA breakwill bein Lind Hall 400.

‘ Tuesday August 19 ‘

The10:30IMA breakwill bein Lind Hall 400.

‘ WednesdayAugust 20 ‘

The10:30IMA breakwill bein Lind Hall 400.

‘ Thursday, August21 ‘

The10:30IMA breakwill bein Lind Hall 400.

‘ Friday, August 22 ‘
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The10:30IMA breakwill bein Lind Hall 400.

‘ Monday, August 25 ‘

The10:30IMA breakwill bein Lind Hall 400.

‘ Tuesday August 26 ‘

The10:30IMA breakwill bein Lind Hall 400.

| WednesdayAugust 27 |

The10:30IMA breakwill bein Lind Hall 400.

‘ Thursday, August 28 ‘

The10:30IMA breakwill bein Lind Hall 400.

| Friday, August29 |

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

FIRSTYEAR POSTDOCTDRAL MEMBERS

NAME PREVIOUSINSTITUTION
OlgaBrezhnea RussianAcademyof Sci.
LisaEvans GeogiaTech

Balaji Gopalakrishnan GeogiaTech

Herve Kerivin UniversityBlaisePascal-France
TamonStephen Universityof Michigan
JingWang Universityof Minnesota

SECONDYEAR POSTDOCDRAL MEMBERS

NAME PREVIOUSINSTITUTION
DacianDaescu Universityof lowa

Gregory S.Duane Universityof Colorado
DanielKern Universityof lllinois-Chicago
M. YvonneOu Universityof Delavare
ToshioYoshikava Universityof Utah

POSTDOCTRAL MEMBERSIN INDUSTRIAL MATHEMATICS

NAME PREVIOUSINSTITUTION INDUSTRIAL AFFILIATION
YusufAltundas Universityof Pittskurgh Schlumbeger

Lili Ju lowa StateUniversity VA Hospital

AureliaMinut ~ Michigan StateUniversity 3M

HaevonNam  TexasA & M University GE

JunzZhao TexasA & M University Schlumbeger

LONG TERM VISITORS

NAME HOME INSTITUTION
MontazAli ~ WitwatersrandJniversity
PehNg Universityof Minnesota

VISITORSIN RESIDENCE(asof 24 June2003)

ALI, MONTAZ

ALLOUBA, HASSAN
ALTUNDAS, YUSUFBILGIN
AMIRDJANOVA, ANNA
ATHREYA, KRISHNA
ATHREYA, SIVA
ATZBERGER,PAUL
AWANOU, GERARD
BALDINI, MICHELE
BHATTACHARYA, RABI
BLOEMKER, DIRK
BOUGHAMMOURA, AHMED
BRAMSON, MAURY
BRENNER,SUSANNEC.
BREZHNEWA, OLGA
CANNONE,MARCO
CARMONA, RENE

WitwatersrandJ
KentStateU

IMA

U of Michigan
CornellU

Indian Statisticallnst
Courantlnst

U of Geogia

New York U
IndianaU

U of Warwick
Facultyof Sci. Monastir
U of Minnesota

U of SouthCarolina
U of Minnesota

U deMarne-la-\alle
PrincetonU

23

NOV 12002-0OCT 312003
JUL 202003—-AUG 1 2003
SEP32002—-SEP2 2004
JUL 212003—-AUG 1 2003
JUL 202003—-AUG 1 2003
JUL 202003—- AUG 1 2003
JUL 202003—-AUG 1 2003
JUL 202003—-AUG 1 2003
JUL 202003—-AUG 1 2003
JUL 202003—-AUG 2 2003
JUL 202003—-AUG 1 2003
JUL 212003—- AUG 1 2003
JUL 202003—- AUG 1 2003
JUL 202003—-AUG 2 2003
SEP32002—-SEP2 2004
JUL 202003—-JUL 262003
JUL 202003—-AUG 1 2003



CARREON,FERNANDO
CHAKRABORTY, AMIT
CHATZIPANTELIDIS, PANAGIOTIS
CHAUDHRY, ASLAM M.
CHEN, LARRY
CHEN,LONG

CHEN, ZHEN-QING
CHENG,LAN

CINLAR, ERHAN
CRANSTON, MICHAEL
DALAK OURAS,GEORGIOS
DAVIES, IAN M.
DONG,HONGJIE

DUAN, JINQIAO

DUMETT, MIGUEL
DURRLEMAN, VALDO
EMELIANENKO, MARIA
EVANS, LISA

FARIS, WILLIAM

FREIDLIN, MARK

FRIZ, PETER

GAO, HONGJUN

GEMAN, HELYETTE
GOODMAN, VICTOR
GORLAKRISHNAN, BALAJI
GREENWOOD, PRISCILLAE.
GREINER,MARTIN
GUESMIA, AISSA

GUPTA, VIJAY K.
GUTIERREZ-MIRAVETE, E.
JIA, SIWEI

JIEN, YU-JUAN

JU, LILI

JUNG,YOONMO
KARUMANCHI, PRASANTH
KASSMANN, ROLF MORITZ
KEEL, MARKUS

KELOME, DJIVEDE
KERIVIN, HERVE

KIM, KY OUNGHEE

KIM, PANKI
KOLOKOLTSOV, VASSILI N.
KRASNY, ROBERT

LE-JAN, YVES

LEE, SEUNG

LIN, RUNCHANG

LIU, YUPING

LU, KENING

MAJUMDAR, MUKUL
MAMON, ROGEMAR
MELEARD, SYLVIE

MINUT, AURELIA
MOCIOALCA, OANA
MOHAMMED, SALAH
MOULTON, JON

NAM, HAEWON

U of Texas,Austin

U of Calcutta
TexasA&M U
KFUPM, DHAHRAN
Oreggon StateU
PennsylaniaStateU
U of Washington

U of Pittsturgh
PrincetonU

U of Rochester
WorcesterPolytechnic
U of WalesSwansea
U of Minnesota
Illinois Instituteof Tech
LawrenceLivermore
BendheimCenterfor Finance
PennsylaniaStateU
U of Minnesota

U of Arizona

U of Maryland,College Park
Courantinst
NanjingNormalU, China
UniversiteParis-Dauphine
IndianaU

U of Minnesota
ArizonaStateU

Max Planckinst

Metz U, France

U of Colorado
Rensseladdartford
Oreggon StateU
PurdueU

IMA

U of Minnesota
PurdueU

U of Connecticut

U of Minnesota

U of Massachusetts
U of Minnesota
IndianaU

U of Washington
NottinghamTrentU

U of Michigan

U ParisSud

Ohio StateU
WayneStateU
PurdueU

Michigan StateU
CornellU

U of Waterloo
UniversiteParis 10
IMA

PurdueU
Southernllinois U
Oregon StateU

IMA
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JUL 202003—-AUG 1 2003
JUL 202003—-AUG 1 2003
JUL 202003—- AUG 2 2003
JUL 202003—- AUG 2 2003
JUL 202003—-AUG 1 2003
JUL 202003—-AUG 1 2003
JUL 202003—-AUG 2 2003
JUL 192003—-AUG 2 2003
JUL 232003—-AUG 1 2003
JUL 282003—-AUG 1 2003
JUL 202003—-AUG 2 2003
JUL 192003—-AUG 2 2003
JUL 212003-AUG 3 2003
JUL 202003—- AUG 1 2003
JUL 202003—- AUG 2 2003
JUL 272003—- AUG 2 2003
JUL 202003—-AUG 1 2003
SEP32002—-AUG 312003
JUL 202003-JUL 252003
JUL 212003—- AUG 1 2003
JUL 202003—- AUG 1 2003
JUL 202003—-AUG 1 2003
JUL 202003—-AUG 1 2003
JUL 202003—-AUG 1 2003
SEP32002—- SEP2 2004

JUL 212003-JUL 252003
JUL 242003-AUG 1 2003
JUL 202003—-AUG 1 2003
JUL 202003—-AUG 1 2003
JUL 202003—- AUG 2 2003
JUL 192003—-AUG 2 2003
JUL 202003—-AUG 1 2003
SEP32002—- SEP2 2004

JUL 212003-AUG 12003
JUL 202003—- AUG 2 2003
JUL 202003—- AUG 2 2003
JUL 212003—-AUG 1 2003
JUL 202003—-AUG 1 2003
SEP32002—-SEP2 2004

JUL 202003—-AUG 1 2003
JUL 202003—-AUG 1 2003
JUL 192003-JUL 252003
JUL 202003-JUL 27 2003
JUL 202003—-AUG 1 2003
JUL 202003—-AUG 1 2003
JUL 202003—-AUG 1 2003
JUL 202003—-AUG 1 2003
JUL 202003—-AUG 1 2003
JUL 302003—-AUG 12003
JUL 202003-AUG 2 2003
JUL 202003—-JUL 272003
SEP12002—-AUG 312003
JUL 202003—-AUG 1 2003
JUL 202003—-AUG 2 2003
JUL 232003—-AUG 12003
SEP3 2002—-SEP2 2004



NEWMAN, CHARLESM.
NEZAFAT, MAHDI

NG, PEH

ORUM, CHRIS
OSSIANDER MINA

OU, M. YVYONNE
PAHLAJANI, CHETAN
PALIWAL, VEENA
PANG, TAO

PARK, JUNHYUN
PENLAND, CECILE
POPQ/IC, LEA
RAMIREZ, JORGEM.
RANJAN, VIVEK
ROMITO, MARCO
ROZOVSKII, BORIS
SAUNDERS,DAVID
SCHEUTZON, MICHAEL
SCHMALFUSS,BJOERN
SOWVERS,RICHARD
STEPHEN,TAMON
SUN, RONGFENG
SUNG,LI-YENG
TEHRANCHI, MICHAEL
THOMANN, ENRIQUE
TIMOFEYEV, ILYA
TOTH, DANIELL

WANG, HAO

WANG, JING

WANG, LI

WANG, LIXIN
WAYMIRE, ED
WESTMEYER,ANDREW

WOYCZYNSKI, WOJBORA.

YANG, JIAN

YANG, ZHIHUI

YIP, AARON NUNG KWAN
ZARIPHOPOULOU,T.
ZHANG, JIANFENG
ZHANG, TAO

ZHAO, JUN

ZHOU, YONGCHENG

New York U

U of Minnesota

U of Minnesota
Oreggon StateU
Oreggon StateU

IMA

U of lllinois, Urbana
Southernllinois U
North CarolinaStateU
U of lllinois, Urbana
U of Colorado

U of California, Berkeley
Oregon StateU
IndianaU
Universita'di Firenze
U of California,Los Angeles
U of Pittsturgh
TechnischdJniversitt Berlin
U of Merselurg

U of lllinois, Urbana
U of Minnesota

New York U

U of SouthCarolina
U of Texas,Austin
Oreggon StateU

U of Houston
JuniataCollege

U of Oregon

U of Minnesota
Michigan StateU
PrincetonU

Oregon StateU

U of Wyoming
CaseWestern

U of lllinois, Urbana
U of Maryland,College Park
PurdueU

U of Texas,Austin

U of Minnesota
PurdueU

IMA

Michigan StateU

SeealsoURL: http://www.ima.umn.edu/people/
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JUL 192003-JUL 232003
JUL 212003-AUG 12003
AUG 12002—-JUL 312003
JUL 202003—-AUG 1 2003
JUL 202003—-AUG 1 2003
SEP12002—-AUG 312003
JUL 202003—-AUG 1 2003
JUL 202003—- AUG 2 2003
JUL 202003—-AUG 1 2003
JUL 202003—- AUG 1 2003
JUL 26 2003—-AUG 1 2003
JUL 202003—-AUG 1 2003
JUL 202003—-AUG 2 2003
JUL 202003—- AUG 1 2003
JUL 192003—- AUG 2 2003
JUL 202003—-JUL 272003
JUL 202003—-AUG 1 2003
JUL 192003—-AUG 2 2003
JUL 222003—- AUG 2 2003
JUL 272003-JUL 292003
SEP32002—- SEP2 2004

JUL 202003—-AUG 1 2003
JUL 202003—-AUG 2 2003
JUL 202003—- AUG 1 2003
JUL 202003-JUL 272003
JUL 202003—-AUG 2 2003
JUL 202003—-AUG 1 2003
JUL 202003—-AUG 1 2003
SEP32002—-SEP2 2004

JUL 202003—-AUG 1 2003
JUL 202003—-AUG 1 2003
JUL 202003—-AUG 2 2003
JUL 212003-JUL 292003
JUL 212003-JUL 272003
JUL 202003—- AUG 1 2003
JUL 202003—- AUG 1 2003
JUL 202003—- AUG 1 2003
JUL 202003—-AUG 1 2003
JUL 212003—-AUG 1 2003
JUL 202003—-AUG 1 2003
SEP3 2002—-SEP2 2004

JUL 202003—- AUG 1 2003



