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1999–2000Program

REACTIVE FLOW and TRANSPORT PHENOMENA

Seehttp://www.ima.umn.edu/reactiv e/ for a full descriptionof the
1999-2000AnnualProgramonReactiveFlow andTransportPhenomena.
IMA schedulesaresubjectto revision,particularlyduringworkshops.See

http://www.ima.umn.edu/˜semi nar/s ched and
http://www.ima.umn.edu/newsl trs/ for thelatestschedulinginformation.

Newsand Notes

Board of Governors SelectsProgram Topics: GeometricMethods in InverseProblemsand PDE
Control for Summer2001and Optimization for the 2002-2003Annual Program

TheBoardof Governorsapprovedaproposalto devoteaSummer2001Programto thetopic,
GeometricMethods in InverseProblemsand PDE Control. Theorganizingcommitteeconsistsof
ChrisCroke (Universityof Pennsylvania),IrenaLasiecka(Universityof Virginia), GunterUhlmann
(Universityof Washington),andMichaelVogelius(RutgersUniversity). Theproposaloutlinesa two
weekprogramto beheldJuly16– 27,2001.

Thissummerprogram’sgoalsareto bringtogethergeometerswith researchersin inverseproblemsand
controlof PDEto facilitateexchangeof ideasandencouragecollaboration;tomaketoolsof differential
geometryknown to thoseworking in inverseproblemsandcontrol,andto opennew areasof research
in geometry. Theworkshopwill for instanceexploretheuseof inverseproblemandcontrolmethods
to rigidity problemsin geometry. This will bea two weekprogramin which Week1 will emphasize
GeometricandPDE methodsandWeek2 will focuson applicationsof thesetechniquesto inverse
andcontrol problems. Both weekswill begin with overview talks designedto set the stagefor the
program.Thepresenceof severaltalksof a survey naturewill make this workshopanidealvenuefor
youngresearcherswantingto getinvolvedin thesefields.

For themostrecentlyupdatedinformation,seehttp://www.ima.umn.edu/GM/

PARTICIPATING INSTITUTIONS: CentreNationalde la RechercheScientifique,ConsiglioNazionaledelleRicerche,Georgia Instituteof Technology, IndianaUniversity,
Iowa StateUniversity, KentStateUniversity, MichiganStateUniversity, MississippiStateUniversity, NorthernIllinois University, Ohio StateUniversity, PennsylvaniaState
University, PurdueUniversity, SeoulNationalUniversity (RIM - GARC), TexasA&M University, University of Chicago,University of Cincinnati,University of Houston,
Universityof Illinois (Urbana),Universityof Iowa, Universityof Kentucky, University of Maryland,Universityof Michigan,Universityof Minnesota,Universityof Notre
Dame,Universityof Pittsburgh,Universityof Wisconsin,WayneStateUniversity.
PARTICIPATING CORPORATIONS: EastmanKodak, EPRI, Ford, GeneralMotors, Honeywell, IBM, LockheedMartin, Lucent, Medtronic, Motorola, Schlumberger,
Siemens,TelcordiaTechnologies,3M.
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Boardof Governorsalsoapproveda proposalto devotetheacademicyearSeptember2002– June2003to thetopic,
Optimization . The organizingcommitteeconsistsof DonaldGoldfarb (Columbia),Bill Pulleyblank (IBM Research),
Bill Cook(Rice),Tom Coleman(Cornell),JohnBirge (Northwestern),BrendaDietrich (IBM Research),andPrabhakar
Raghavan(IBM Research).

The yearis divided into threequarterswhosetopicsare“Supply ChainandLogisticsOptimization” (Fall 2002),“New
OptimizationParadigmsandApproaches”(Winter2003),and“InformationTechnologyandOptimization”(Sprint2003).

Theproposaloutlinestentativeplansfor workshopson “SupplyChainManagement”, “ComputationalMethodsfor Large
ScaleIntegerPrograms”,“Travel andTransportation”,“Nonconvex andGlobalOptimization” , “Optimization in Design
and InverseProblems”“SemidefiniteProgrammingand Robust Optimization”, “CommunicationsDesign”, and “Data
AnalysisandOptimization”.

As with all IMA programs,aprimarygoalof theseworkshopsis to educateandinterestmathematiciansin themathematical
andscientificproblemsthatarisein thesedynamicandchallengingareasof scienceandtechnology.

Themostrecentlyupdatedinformation,seehttp://www.ima.umn.edu/optimization/

NewMembersElectedto the Board of Governors

At its annualmeetingin Minneapolison17October1999,theIMA Boardof Governorselectedfourdistinguishedscientists
as new members,who have agreedto serve on the boardfor threeyearsbeginning January1, 2000. They are Joan
Feigenbaumof AT&T, Bill Gearof NEC, Fan ChungGrahamof UC SanDiego and Jim Yorke of the University of
Maryland.

Retiringmembersasof 31December1999areRobertCalderbank(AT&T Bell Labs),RosemaryChang(SiliconGraphics),
JohnPolking(RiceUniversity),andRidgwayScott(Universityof Houston).

TheIMA would like to expressits deepgratitudeto Drs. Calderbank,Chang,Polking,andScottfor their ideasanddedi-
cationin servingon theBoardduringthepastthreeyears.ContinuingBoardmembersareDouglasArnold (Pennsylvania
StateUniversity),LynneBillard (Universityof Georgia),JenniferChayes(Microsoft),RichardKarp (Universityof Wash-
ington), JamesPaul Keener(University of Utah), ThomasMagnanti(MassachusettsInstituteof Technology),andJuan
Meza(SandiaNationalLaboratory),andPaulH. Rabinowitz (Univ. of Wisc.-Madison).

Program Ideas

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

Futureprogramsaresoughtwhichcouldbecarriedout through:

� aone-weekworkshopona topicof mathematical/scientificinterest;

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

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

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

PleasecontacttheIMA Director, Willard Miller, with your ideas:

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

Pleaseseehttp://www.ima.umn.edu/ideas.htmlfor moredetailed information.

IMA NewsletterDistribution via the World Wide Web

TheIMA is graduallyimplementinginternet-basedprogramsto improveourserviceto you. As a result,wehavechanged
theway we sendout theNewsletter. We would like to e-mailyou a noticewhenthenext IMA Newsletteris availableon
the IMA Webpage,insteadof mailing you a hardcopy. Theupdatedversionof our Newsletteris availableon our IMA
WebPage:http://www.ima.umn.edu/newsltrs/

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

We have a form availableon our NewsletterWeb page:http://www.ima.umn.edu/newsltrs/form.html that we would like
you to completewhichwill give theIMA enoughinformationto keepyouonourNewslettermailing list.

If youcannotretrievethenewsletterfrom theWeb,pleasecall theIMA staff at612-624-6066or e-mailstaff@ima.umn.edu
if you would like to continueto receivea hardcopy of theIMA Newsletter.

Pleaserespondby December15 soyou will beincludedin thenext newslettermailing. If we do not hearfrom you and
we cannotobtainane-mailaddressfor you,you mayberemovedfrom themailing list. We hopethis will becomea more
efficientwayof sharingtheIMA Newsletterwith you.

Thankyou for takingthetime to respondto this.

Schedulefor December1–31,1999

Wednesday, December1

The10:30amIMA morningbreakwill beat theIMA Eastin Lind Hall 400

12:30–
1:30pm

PostdocBrown BagSeminar Lind Hall 401

An informal seminarrunby andfor IMA postdocsfor thediscussionof currentresearchproblems.Eachweeksomebody
will givea brief presentationof theirwork, whichwill thenbediscussedby thegroup.

Thursday, December2

The10:30amIMA morningbreakwill beat theIMA Eastin Lind Hall 400

Schoolof Math Applied Mathematicsand Numerical AnalysisSeminar
IMA WestSeminarRoom,Vincent Hall 570

11:15am Bruce Ayati
IMA

Galerkin Methodsfor PDE Models of Age and Space
StructuredPopulations
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Abstr� act: WemotivateandpresentGalerkinmethodsin ageandspacefor apopulationmodelwith nonlineardiffusion.We
provideastabilityanalysisthatgivestheunderlyinglogic for theconvergenceanalysis.Examplesillustratingtheutility of
themethodsareshown.

Seehttp://www/math.umn.edu/˜ cockburn/ semina r 99-00.html for furtherinformation.

IMA Industrial PostdocSeminar

1:00–3:00pm IMA Industrial PostdocSeminar
IMA WestSeminarRoom
VincentHall 570

Progressreportsby industrialpostdocson theirprojectsfollowedby discussionamongparticipants.

Theseminaris directedby Fadil Santosa.Thosewhowish to attendareaskedto contactProfessorSantosa.

Friday, December3

The9:30amIMA morningbreakwill bein theIMA WestLounge,VincentHall 502

SEMINAR ON INDUSTRIAL PROBLEMS, 570Vincent Hall

10:10am Vladimir Druskin
Schlumberger-Doll Research

Gaussian Spectral Rules for Second Order Finite-
differenceSchemes.

Abstract: The subjectof this talk is targetedgrid optimizationfor elliptic andtime-domainproblemsarising in remote
sensing(geophysics,computedtopography, etc.),wherethesolutionis neededonly at few receiverpoints.

Theoptimizationcanbeviewedasanextensionof theconceptionof theGaussianquadraturesrulesto thesecondorder
finite-differenceschemes.A standardGaussiank-point quadraturefor numericalintegration is chosento be exact for
2k polynomials,andan optimal grid with k nodesis chosento matchthe impedanceat the receiver pointsfor some2k
frequencies.To solve this problemwe employ methodsof rationalapproximation,linear algebraand inverseproblem
theory. Theoptimizationyieldsexponentialconvergenceof theimpedance,i.e.,thestandardsecondorderschemewith the
three-pointstencilexhibitsspectralsuperconvergence.

Theoptimizedschemeis appliedto two- andthree-dimensionalproblemsin electromagneticandacousticwell logging.
Our numericalexperimentsexhibit exponentialsuperconvergenceat prescribedpoints(receivers),wherethecostpergrid
nodeis closeto thatof thestandardsecondorderfinite-differencescheme.We observe morethanoneorderspeedupfor
practicallyimportantproblems.

Collaborators:Sergey Asvadurov (SLB), David Ingerman(Princeton-MIT),ShariMoskow (UFL) andLeonidKnizhner-
man(CGE).

Monday, December6

The10:30amIMA morningbreakwill beat theIMA Eastin Lind Hall 400

Tuesday, December7

The10:30amIMA morningbreakwill bein theIMA WestLounge,VincentHall 502

IMA PostdocSeminar:

11:00am Jay Gopalakrishnan
IMA

OntheMortarFiniteElementMethod
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Organizers:Javier Armendariz& HenningStruchtrup

NOTE: ThePostdocSeminaris organizedby theIMA postdoctoralmembers,but all interestedIMA participantsare
encouragedto attend.TheSeminarmeetsin VincentHall 570.

McKnight Seminar in the Mathematical Biosciences
Meetsin the IMA LectureHall EE/CS3-180

12:00pm HansOthmer
Universityof Minnesota

SignalTransductionandMotor Control in Bacteria:Mi-
croscopicModelsandMacroscopicBehavior

Abstract: Bacterialchemotaxisis widely-studiedbecauseof its accessibilityandbecauseit incorporatesprocessesthatare
importantin a numberof sensorysystems:signal transduction,excitation, adaptation,anda changein behavior, all in
responseto stimuli. Quantitative dataon the changein behavior is availablefor this system,andthe majorbiochemical
stepsin the signal transduction/processingpathway have beenidentified. We will discussa mathematicalmodel that
canreproducemany of themajor featuresof the intracellularresponse,including the changein the level of chemotactic
proteinsto stepandrampstimuli suchasthoseusedin experimentalprotocols. We will alsodescribea mechanismfor
the interactionof the chemotacticproteinswith the motor switch, andwill discusshow the microscopicmodelcanbe
incorporatedin macroscopicequationsthatdescribethebehavior of bacterialpopulations.

TheMcKnight Seminaris a joint projectof theGraduateSchool,theDepartmentsof ChemicalEngineering& Materials
Science,Mathematics,andNeuroscience,theBiologicalProcessTechnologyInstitute(BPTI), andtheInstitutefor

Mathematicsandits Applications(IMA).

Wednesday, December8

The10:30amIMA morningbreakwill beat theIMA Eastin Lind Hall 400

12:30–
1:30pm

PostdocBrown BagSeminar Lind Hall 401

An informal seminarrunby andfor IMA postdocsfor thediscussionof currentresearchproblems.Eachweeksomebody
will givea brief presentationof theirwork, whichwill thenbediscussedby thegroup.

3:00pm IMA Holiday Party
IMA East,Lind Hall 400

We will gatherto celebratetheholidayswith a potluckmealandparty. IMA participants,postdocs,staff, mathfacultyand
IT Dean’sstaff areinvited to bring their familiesanda dishto share!

Thursday, December9

The10:30amIMA morningbreakwill beat theIMA Eastin Lind Hall 400

Schoolof Math Applied Mathematicsand Numerical AnalysisSeminar
IMA WestSeminarRoom,Vincent Hall 570

11:15am William Symes
RiceUniversity

Adaptively Gridded Finite DifferenceSchemesfor the
EikonalEquation

Abstract: Thegeodesicdistancefrom a ”source”point is a viscositysolutionof aneikonalequation,andhasanupwind
singularity at the source. This upwind singularity limits the global convergenceof differenceschemesto first order,
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regardless� of formal order of accuracy. A simple adaptive grid principle, borrowed from ODE technology, produces
farmoreefficientfinite differenceapproximationsthandofixedgrid schemesusingthesamehighorder(ENO)difference
formulae. I will describethe adaptive grid approachfor isotropicmetrics,appliedto a unidirectionalspacemarching
scheme,andmentionmodificationsnecessaryto treatanisotropicmetrics.

Seehttp://www/math.umn.edu/˜ cockburn/ semina r 99-00.html for furtherinformation.

IMA Industrial PostdocSeminar

1:00–3:00pm IMA Industrial PostdocSeminar
IMA WestSeminarRoom
VincentHall 570

Progressreportsby industrialpostdocson theirprojectsfollowedby discussionamongparticipants.

Theseminaris directedby Fadil Santosa.Thosewhowish to attendareaskedto contactProfessorSantosa.

Friday, December10

The9:30amIMA morningbreakwill bein theIMA WestLounge,VincentHall 502

SEMINAR ON INDUSTRIAL PROBLEMS, 570Vincent Hall

10:10am Tami Carpenter
TelcordiaTechnologies

ColoringSONETRingsandRelatedProblems

Abstract: Today’sfiberoptic telecommunicationnetworksareableto concentratelargevolumesof traffic ontoa relatively
small numberof nodesand links. As a result, the failure of a singlenetwork elementcanpotentially interrupta large
amountof network traffic. Survivability is, therefore,an importantissuein the designof fiber optic telecommunication
networks.

Joininggroupsof nodestogetherin a ”ring” configurationis a popularmechanismfor protectingdemandamongnodes
joined on a ring. To do this in themostcost-effective manner, the demandsmustbe packedonto a ring with thesmall-
estpossiblecapacity. In my talk I’ ll discussthe resultingring sizing problemanddescribesomesimpleheuristicsfor
generatinggoodfeasiblesolutions.

Thiswork is joint with SteveCosares(Dowling College)andIraj Saniee(Bell Labs).

Monday, December13

The10:30amIMA morningbreakwill beat theIMA Eastin Lind Hall 400

Tuesday, December14

The10:30amIMA morningbreakwill bein theIMA WestLounge,VincentHall 502

IMA PostdocSeminar:

11:15am Alexei Novikov
IMA

EddyViscosityof CellularFlows

Abstract: Westudyeddy-viscoushydrodynamicinstabilityof large-scalemodulationalequations.Themodulationalequa-
tionsarederivedfrom thefirst principles,thatis Navier-Stokesequationsby multiscaletechniques.By meansof variational
principlesweproveasymptoticbehavior of thecoefficientsof themodulationalequationfor cellularflows,athighReynolds
numbers.For intermediateReynoldsnumberscoefficientscomputednumerically. Resultson linearandnonlinearstabil-
ity analysisof the modulationalequationsaregivenanalyticallyandnumericallyrespectively. Resultsof the multiscale
analysisarecomparedwith directnumericalsimulationsof theoriginalproblem.
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Organizers:Javier Armendariz& HenningStruchtrup

NOTE: ThePostdocSeminaris organizedby theIMA postdoctoralmembers,but all interestedIMA participantsare
encouragedto attend.TheSeminarmeetsin VincentHall 570.

Wednesday, December15

The10:30amIMA morningbreakwill beat theIMA Eastin Lind Hall 400

12:30–
1:30pm

PostdocBrown BagSeminar Lind Hall 401

An informal seminarrunby andfor IMA postdocsfor thediscussionof currentresearchproblems.Eachweeksomebody
will givea brief presentationof theirwork, whichwill thenbediscussedby thegroup.

Thursday, December16

The10:30amIMA morningbreakwill beat theIMA Eastin Lind Hall 400

Schoolof Math Applied Mathematicsand Numerical AnalysisSeminar
IMA WestSeminarRoom,Vincent Hall 570

11:15am Guido Kanschat
Universityof Heidelberg

ResidualBasedA PosterioriError Estimateswith Appli-
cationto ParameterIdentification

Abstract: Residualbasederrorestimateswill beintroduced.ThedifferencebetweentheEriksson-Johnsonandtheweighted
residualapproachwill be explainedand examplesaregiven. Then, a simple problemof parameteridentificationin a
physicalmodelwill bepresented.It will besolvedby Lagrangianmultipliersandtheweightedresiduala posteriorierror
estimatewill beappliedto it. First resultsareshown to obtainfurtherinput from thediscussion.

Seehttp://www/math.umn.edu/˜ cockburn/ semina r 99-00.html for furtherinformation.

Friday, December17

The10:30amIMA morningbreakwill bein theIMA WestLounge,VincentHall 502

Monday, December20

The10:30amIMA morningbreakwill beat theIMA Eastin Lind Hall 400

Tuesday, December21

The10:30amIMA morningbreakwill bein theIMA WestLounge,VincentHall 502

Wednesday, December22

The10:30amIMA morningbreakwill beat theIMA Eastin Lind Hall 400

12:30–
1:30pm

PostdocBrown BagSeminar Lind Hall 401

An informal seminarrunby andfor IMA postdocsfor thediscussionof currentresearchproblems.Eachweeksomebody
will givea brief presentationof theirwork, whichwill thenbediscussedby thegroup.
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Thursday, December23

The10:30amIMA morningbreakwill beat theIMA Eastin Lind Hall 400

Friday, December24

A University of Minnesotaholiday. IMA officeswill beclosed.

Monday, December27

A University of Minnesotaholiday. IMA officeswill beclosed.

Tuesday, December28

The10:30amIMA morningbreakwill bein theIMA WestLounge,VincentHall 502

Wednesday, December29

The10:30amIMA morningbreakwill beat theIMA Eastin Lind Hall 400

12:30–
1:30pm

PostdocBrown BagSeminar Lind Hall 401

An informal seminarrunby andfor IMA postdocsfor thediscussionof currentresearchproblems.Eachweeksomebody
will givea brief presentationof theirwork, whichwill thenbediscussedby thegroup.

Thursday, December30

The10:30amIMA morningbreakwill beat theIMA Eastin Lind Hall 400

Friday, December31

NewYear’sEve,a University of Minnesotaholiday. IMA officeswill beclosed.

CURRENT IMA PARTICIPANTS

POSTDOCTORAL MEMBERSFOR1999–2000PROGRAM YEAR
NAME PREVIOUSINSTITUTION
ANDERSON,KEVIN Universityof Arizona
ARMENDARIZ, JAVIER NorthwesternUniversity
AYATI, BRUCE Universityof Chicago
EFENDIEV, YALCHIN CaliforniaInstituteof Technology
HAWA, TAKUMI RensselaerPolytechnicInst.
KIM, YONG Universityof Wisconsin
NOVIK OV, ALEXEI StanfordUniversity

POSTDOCTORAL MEMBERSHIPSIN INDUSTRIAL MATHEMATICS
NAME PREVIOUSINSTITUTION INDUSTRIAL AFFILIATION
COULT, NICHOLAS Universityof Colorado FMA&H
GOPALAKRISHNAN, JAY TexasA& M University EndocardialSolutions
KIRILL, DIMITRI NorthwesternUniversity Motorola
NIGAM, NILIMA Universityof Delaware Seagate
VARGHESE,ANTHONY Universityof Oxford EndocardialSolutions
ZATEZALO, ALEKSANDAR Univ. of Minnesota LockheedMartin
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Other PostdoctoralAppointments

NAME PH.D. INSTITUTION
STRUCHTRUP, HENNING Universiẗatof Berlin
MYONG,RHOSHIN TheUniversityof Michigan

VISITORSIN RESIDENCE(asof 14October1999)

BOOTY, MICHAEL New Jersey Instituteof Technology SEP21- DEC31
BUCKMASTER,JOHN Univ. of Illinois atUrbanaChampaign SEP1 - DEC31
CARPENTER,TAMI TelcordiaTechnologies DEC9 - 10
COCKBURN, BERNARDO Universityof Minnesota SEP1 - AUG 31
DOLD, JOHN UMIST SEP2 - DEC6
DRUSKIN, VLADIMIR Schlumberger-Doll Research DEC2 - 3
DULLES, FRED IMA SEP1 - AUG 31
FRIEDMAN, AVNER Universityof Minnesota SEP1 - AUG 31
KALNINS, ERNIE Universityof Waikato NOV 19- DEC13
LITTMAN, WALTER Universityof Minnesota SEP1 - AUG 31
LUSKIN, MITCH Universityof Minnesota SEP1 - AUG 31
MILLER, WILLARD IMA SEP1 - AUG 31
MYONG,RHOSHIN GyeongsangNationalUniversity DEC16- MAR 15
NI, WEI-MING Universityof Minnesota SEP1 - AUG 31
OLVER, PETER Universityof Minnesota SEP1 - AUG 31
SANTOSA,FADIL IMA & MCIM SEP1 - AUG 31
SELL, GEORGE Universityof Minnesota SEP1 - AUG 31
SMITH, HAL ArizonaStateUniversity SEP1 - MAY 15
SVERAK, VLADIMIR Universityof Minnesota SEP1 - AUG 31
TELLO, JOSEIGNACIO UniversidadComplutensedeMadrid SEP26- DEC19
ZAJIC, TIM LockheedMartin SEP1 - AUG 31

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