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Decemberl-31,1999
1999-2000Program
REACTIVE FLOW and TRANSPORT PHENOMENA

Seehttp://www.ima.umn.edu/reactiv e/ for afull descriptionof the
1999-200Annual Programon Reactve Flow andTransportPhenomena.
IMA schedulesresubjectto revision, particularlyduringworkshops See
http://www.ima.umn.edu/"semi nar/s ched and
http://www.ima.umn.edu/newsl trs/  for thelatestschedulingnformation.

| Newsand Notes |

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

TheBoardof Governorsapproeda proposako devotea Summer2001Progranto thetopic,
Geometric Methodsin InverseProblemsand PDE Control. The organizingcommitteeconsistof
Chris Croke (University of Pennsylania), IrenalLasiecka(University of Virginia), GunterUhlmann
(University of Washington) andMichaelVogelius(RutgersUniversity). The proposalbutlinesa two
weekprogramto be heldJuly 16 —27,2001.

Thissummelprogramé goalsareto bringtogetheigeometersvith researcher inverseproblemsand
controlof PDEto facilitateexchangeof ideasandencourageollaborationto maketoolsof differential
geometryknown to thoseworking in inverseproblemsandcontrol,andto opennew areasof research
in geometry Theworkshopwill for instancesxplorethe useof inverseproblemandcontrolmethods
to rigidity problemsin geometry Thiswill be atwo weekprogramin which Week1 will emphasize
Geometricand PDE methodsand Week 2 will focuson applicationsof thesetechniquedo inverse
and control problems. Both weekswill begin with overview talks designedo setthe stagefor the
program.The presencef severaltalksof a surwey naturewill make this workshopanidealvenuefor
youngresearchergantingto getinvolvedin thesefields.

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

PARTICIPATING INSTITUTIONS: CentreNationalde la RechercheScientifique ConsiglioNazionaledelle Ricerche Geogia Institute of Technology IndianaUniversity,
lowa StateUniversity KentStateUniversity Michigan StateUniversity MississippiStateUniversity, Northernlllinois University, Ohio StateUniversity PennsylaniaState
University, PurdueUniversity SeoulNationalUniversity (RIM - GARC), TexasA&M University University of Chicago,University of Cincinnati, 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 WayneStateUniversity.

PARTICIPATING CORPORAIONS: EastmanKodak, EPRI, Ford, GeneralMotors, Honeywell, IBM, LockheedMartin, Lucent, Medtronic, Motorola, Schlumbeger,
SiemensTelcordiaTechnologies3M.
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The Boardof Governorsalsoapproveda proposalo devotethe academig/ear SeptembeP002— June2003to thetopic,
Optimization. The organizingcommitteeconsistsof Donald Goldfarb (Columbia),Bill Pulleyblank (IBM Research),
Bill Cook (Rice), Tom Coleman(Cornell), JohnBirge (Northwestern)BrendaDietrich (IBM Research)andPrabhakar
Raghaan(IBM Research).

The yearis divided into threequarterswhosetopicsare “Supply Chainand Logistics Optimization” (Fall 2002),“New
OptimizationParadigmsandApproaches'{Winter 2003),and“Information TechnologyandOptimization” (Sprint2003).

Theproposabutlinestentative plansfor workshopson “Supply ChainManagement; “ComputationaMethodsfor Large

Scalelnteger Programs”,"Travel and Transportation”;Noncorvex and Global Optimization”, “Optimizationin Design

and InverseProblems”“Semidefinite Programmingand Rokust Optimization”, “CommunicationsDesign”, and “Data
AnalysisandOptimization”.

Aswith all IMA programsaprimarygoalof theseworkshopss to educatendinterestmathematicians themathematical
andscientificproblemshatarisein thesedynamicandchallengingareasof scienceandtechnology

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

New Members Electedto the Board of Governors

At itsannuaimeetingn Minneapolison 17 October1 999 theIMA Boardof Governorselectedour distinguishedcientists
as nav memberswho have agreedto sene on the boardfor threeyearsbeginning Januaryl, 2000. They are Joan
Feigenbaunof AT&T, Bill Gearof NEC, Fan Chung Grahamof UC SanDiego and Jim Yorke of the University of

Maryland.

Retiringmemberasof 31 Decembefi999areRobertCalderbanKAT&T Bell Labs),RosemanChang(SiliconGraphics),
JohnPolking (Rice University),andRidgway Scott(Universityof Houston).

TheIMA would like to expressits deepgratitudeto Drs. CalderbankChang,Polking,andScottfor theirideasanddedi-
cationin servingonthe Boardduringthe pastthreeyears.ContinuingBoardmembersareDouglasArnold (Pennsylania
StateUniversity),LynneBillard (Universityof Geogia), JenniferChayeqMicrosoft), RichardKarp (University of Wash-
ington), JamesPaul Keener(University of Utah), ThomasMagnanti(Massachusettmstitute of Technology),and Juan
Meza(SandiaNationalLaboratory) andPaul H. Rabinavitz (Univ. of Wisc.-Madison).

Program Ideas

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

Futureprogramsaresoughtwhich couldbe carriedout through:

¢ aone-weelkworkshopon atopic of mathematical/scientifimterest;

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

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

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

Pleasecontactthe IMA Director, Willard Miller, with yourideas:

E-mail: miller@ima.umn.edu
Institutefor Mathematicsandits Applications



Universityof Minnesota
400Lind Hall

207 ChurchStreetS.E
Minneapolis Minnesotab5455
phone:(612)624-6066

FAX: (612)626-7370

Pleaseseehttp://www.ima.umn.edu/ideas.htmifor more detailed information.

IMA NewsletterDistrib ution via the World Wide Web

ThelMA is graduallyimplementingnternet-baseg@rogramgo improve our serviceto you. As aresult,we have changed
theway we sendout the Newsletter We would like to e-mail you a noticewhenthe next IMA Newsletteris availableon
theIMA Web page,insteadof mailing you a hardcopy. The updatedversionof our Newsletteris availableon our IMA
Web Page:http://wwwima.umn.edu/ngsltrs/

ThelMA will continueto mail a hardcopy to specificdepartmentsfor postingpurposes.

We have a form availableon our NewsletterWeb page: http://wwwima.umn.edu/ngsltrs/formhtml that we would like
youto completewhichwill givethelMA enoughinformationto keepyou on our Newslettermailing list.

If youcannotetrievethenewsletterfrom theWeb, pleasecall theIMA staf at612-624-606®r e-mailstaf@ima.umn.edu
if youwould like to continueto receve ahardcopy of theIMA Newsletter

Pleaserespondby Decemberl5 soyou will beincludedin the next newslettermailing. If we do not hearfrom youand
we cannotobtainane-mailaddresgor you, you mayberemovedfrom the mailing list. We hopethis will becomea more
efficientway of sharingthe IMA Newsletterwith you.

Thankyou for takingthetime to respondo this.

Schedulefor Decemberl-31,1999

‘ WednesdayDecemberl ‘

The 10:30amIMA morningbreakwill beattheIMA Eastin Lind Hall 400

12:30- PostdocBrown Bag Seminar Lind Hall 401
1:30pm

An informal seminamrun by andfor IMA postdocdor the discussiorof currentresearchproblems.Eachweeksomebody
will give a brief presentatiomf their work, whichwill thenbe discussedby the group.

Thursday, December2

The10:30amIMA morningbreakwill beattheMA Eastin Lind Hall 400

Schoolof Math Applied Mathematics and Numerical Analysis Seminar
IMA WestSeminar Room, Vincent Hall 570

11:15am Bruce Ayati Galerkin Methodsfor PDE Models of Age and Space
IMA StructuredPopulations



Abstract: We motivateandpresenGalerkinmethodsn ageandspacedor apopulationmodelwith nonlineardiffusion. We
provide a stability analysighatgivestheunderlyinglogic for the corvergenceanalysis.Examplesllustratingthe utility 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 WestSeminaRoom
VincentHall 570

Progresseportsby industrialpostdoc®n their projectsfollowedby discussioramongparticipants.
Theseminaiis directedby Fadil SantosaThosewho wishto attendareaslkedto contactProfessoSantosa.

Friday, December3

The9:30amIMA morningbreakwill bein theIMA WestLounge,VincentHall 502
SEMINAR ON INDUSTRIAL PROBLEMS, 570VincentHall

10:10am Vladimir Druskin Gaussian Spectral Rules for Second Order Finite-
SchlumbegerDoll Research differenceSchemes.

Abstract: The subjectof this talk is targetedgrid optimizationfor elliptic andtime-domainproblemsarisingin remote
sensinggeophysicsgcomputedopographyetc.),wherethe solutionis needednly atfew receverpoints.

The optimizationcanbe viewed asan extensionof the conceptionof the Gaussiarquadraturesulesto the secondorder
finite-differenceschemes.A standardGaussiark-point quadraturefor numericalintegrationis chosento be exact for
2k polynomials,andan optimal grid with k nodesis chosento matchthe impedanceat the recever pointsfor some2k
frequencies.To solve this problemwe employ methodsof rational approximation linear algebraand inverseproblem
theory Theoptimizationyieldsexponentiakcorvergenceof theimpedancei.e.,thestandardecondrderschemewith the
three-pointstencilexhibits spectrakupercorergence.

The optimizedschemads appliedto two- andthree-dimensionaproblemsin electromagnetiandacousticwell logging.
Our numericalexperimentsexhibit exponentialsupercomergenceat prescribedgoints(recevers),wherethe costpergrid
nodeis closeto that of the standardsecondorderfinite-differencescheme We obsene morethanone orderspeedugor
practicallyimportantproblems.

Collaborators:Segey Asvadurws (SLB), David Ingerman(Princeton-MIT),ShariMoskow (UFL) andLeonid Knizhner
man(CGE).

‘ Monday, December6 ‘

The10:30amIMA morningbreakwill beattheMA Eastin Lind Hall 400

| Tuesday December7 |

The10:30amIMA morningbreakwill bein theIMA WestLounge,VincentHall 502

IMA PostdocSeminar:

11:00am Jay Gopalakrishnan OntheMortar Finite ElementMethod
IMA



OrganizersJavier Armendariz& HenningStruchtrup

NOTE: ThePostdocSeminatis organizedoy the IMA postdoctoramembershut all interestedMA participantsare
encouragetb attend.The Seminameetsin VincentHall 570.

McKnight Seminarin the Mathematical Biosciences
Meetsin the IMA LectureHall EE/CS 3-180

12:00pm Hans Othmer Signal Transductiorand Motor Controlin Bacteria: Mi-
Universityof Minnesota croscopiovlodelsandMacroscopideharior

Abstract: Bacterialchemotaxiss widely-studiedbecause®f its accessibilityandbecausét incorporateprocessethatare
importantin a numberof sensorysystems:signal transductiongxcitation, adaptationand a changein behaior, all in
responséo stimuli. Quantitatve dataon the changein behaior is availablefor this system,andthe majorbiochemical
stepsin the signal transduction/processingathway have beenidentified. We will discussa mathematicamodel that
canreproducemary of the majorfeaturesof the intracellularresponseincluding the changein the level of chemotactic
proteinsto stepandrampstimuli suchasthoseusedin experimentalprotocols. We will alsodescribea mechanisnfor
the interactionof the chemotactigroteinswith the motor switch, andwill discusshow the microscopicmodelcanbe
incorporatedn macroscopi@equationghatdescribehebehaior of bacterialpopulations.

The McKnight Seminaiis a joint projectof the GraduateSchool the Department®f ChemicalEngineering& Materials
ScienceMathematicsandNeuroscienceheBiological ProcesSechnologyinstitute(BPTI), andthe Institutefor
Mathematicandits Applications(IMA).

WednesdayDecember8 ‘

The10:30amIMA morningbreakwill beattheIMA Eastin Lind Hall 400

12:30- PostdocBrown Bag Seminar Lind Hall 401
1:30pm

An informal seminamrun by andfor IMA postdocdor the discussiorof currentresearchproblems.Eachweeksomebody
will give a brief presentatiomf their work, which will thenbe discussedby the group.

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

We will gatherto celebratehe holidayswith a potluckmealandparty. IMA participantspostdocsstaf, mathfacultyand
IT Deans staf areinvitedto bring their familiesanda dishto share!

Thursday, December9

The 10:30amIMA morningbreakwill beattheIMA Eastin Lind Hall 400

Schoolof Math Applied Mathematics and Numerical Analysis Seminar
IMA WestSeminar Room, Vincent Hall 570

11:15am William Symes Adaptively Gridded Finite Difference Schemedor the
RiceUniversity EikonalEquation

Abstract: The geodesidistancerom a "source” pointis a viscosity solutionof an eikonal equation,andhasan upwind
singularity at the source. This upwind singularity limits the global corvergenceof differenceschemesgo first order,



regardlessof formal order of accurag. A simple adaptve grid principle, borroved from ODE technology produces
far moreefficientfinite differenceapproximationshando fixed grid schemesisingthe samehigh order(ENO) difference
formulae. | will describethe adaptve grid approachfor isotropic metrics,appliedto a unidirectionalspacemarching
schemeandmentionmodificationsnecessaryo treatanisotropianetrics.

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

IMA Industrial PostdocSeminar

1:00-3:00pm IMA Industrial PostdocSeminar
IMA WestSeminaiRoom
VincentHall 570

Progresseportsby industrialpostdocn their projectsfollowedby discussioramongparticipants.
Theseminaiis directedby Fadil SantosaThosewho wishto attendareaslkedto contactProfessoSantosa.

Friday, Decemberl0

The9:30amIMA morningbreakwill bein theIMA WestLounge,VincentHall 502
SEMINAR ON INDUSTRIAL PROBLEMS, 570VincentHall

10:10am Tami Carpenter ColoringSONETRingsandRelatedProblems
TelcordiaTechnologies

Abstract: Today'sfiber optictelecommunicatiometworksareableto concentratéarge volumesof traffic ontoarelatively
small numberof nodesandlinks. As a result,the failure of a single network elementcan potentiallyinterrupta large
amountof network traffic. Survivability is, therefore,animportantissuein the designof fiber optic telecommunication
networks.

Joininggroupsof nodestogetherin a"ring” configurationis a popularmechanisnfor protectingdemandamongnodes
joinedon aring. To do this in the mostcost-efective manney the demandsnustbe packed onto a ring with the small-
estpossiblecapacity In my talk I'll discussthe resultingring sizing problemand describesomesimple heuristicsfor
generatinggoodfeasiblesolutions.

Thiswork is joint with Steve CosaregDowling College)andliraj SaniegBell Labs).

‘ Monday, Decemberl3 ‘

The10:30amIMA morningbreakwill beattheMA Eastin Lind Hall 400

‘ Tuesday Decemberl4 ‘

The10:30amIMA morningbreakwill bein theIMA WestLounge,VincentHall 502

IMA PostdocSeminar:

11:15am Alexei Novik ov Eddy Viscosityof CellularFlows
IMA

Abstract: We studyeddy-viscouhydrodynamidnstability of large-scalenodulationakquationsThe modulationakqua-
tionsarederivedfrom thefirst principles thatis Navier-Stokesequationdy multiscaletechniquesBy meanof variational
principleswe proveasymptotidehaior of thecoeficientsof themodulationakquatiorfor cellularflows, athighReynolds
numbers.For intermediateReynoldsnumberscoeficientscomputechumerically Resultson linearandnonlinearstabil-
ity analysisof the modulationalequationsare given analyticallyand numericallyrespectrely. Resultsof the multiscale
analysisarecomparedvith directnumericalsimulationsof the original problem.



OrganizersJavier Armendariz& HenningStruchtrup

NOTE: ThePostdocSeminatis organizedoy theIMA postdoctoramembersbut all interestedMA participantsare
encouragetb attend.The Seminameetsn VincentHall 570.

WednesdayDecemberl5

The10:30amIMA morningbreakwill beattheMA Eastin Lind Hall 400

12:30- PostdocBrown Bag Seminar Lind Hall 401
1:30pm

An informal seminarun by andfor IMA postdocdor the discussiorof currentresearctproblems.Eachweeksomebody
will give a brief presentatiomf theirwork, which will thenbe discussedby the group.

Thursday, Decemberl6

The10:30amIMA morningbreakwill beattheIMA Eastin Lind Hall 400

Schoolof Math Applied Mathematics and Numerical Analysis Seminar
IMA WestSeminar Room, Vincent Hall 570

11:15am Guido Kanschat ResidualBasedA PosterioriError Estimateswith Appli-
Universityof Heidelbeg cationto Parametetdentification

Abstract: Residuabaseckrrorestimatesvill beintroduced.ThedifferencebetweenheEriksson-Johnsoandtheweighted
residualapproachwill be explainedand examplesare given. Then, a simple problemof parameteidentificationin a
physicalmodelwill be presentedit will be solved by Lagrangiamrmultipliersandthe weightedresiduala posteriorierror
estimatewill beappliedto it. Firstresultsareshownn to obtainfurtherinputfrom the discussion.

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

‘ Friday, Decemberl? ‘

The10:30amIMA morningbreakwill bein theIMA WestLounge,VincentHall 502

‘ Monday, December20 ‘

The10:30amIMA morningbreakwill beattheMA Eastin Lind Hall 400

‘ Tuesday December21 ‘

The10:30amIMA morningbreakwill bein theIMA WestLounge,VincentHall 502

‘ WednesdayDecember22 ‘

The 10:30amIMA morningbreakwill beattheIMA Eastin Lind Hall 400

12:30- PostdocBrown Bag Seminar Lind Hall 401
1:30pm

An informal seminamrun by andfor IMA postdocdor the discussiorof currentresearchproblems.Eachweeksomebody
will give a brief presentatiomf their work, whichwill thenbe discussedby the group.



‘ Thursday, December23 ‘

The10:30amIMA morningbreakwill beattheMA Eastin Lind Hall 400

‘ Friday, December24 ‘

A University of Minnesota holiday. IMA officeswill be closed.

‘ Monday, December27 ‘

A University of Minnesota holiday. IMA officeswill be closed.

‘ Tuesday December28 ‘

The10:30amIMA morningbreakwill bein theIMA WestLounge,VincentHall 502

‘ WednesdayDecember29 ‘

The 10:30amIMA morningbreakwill beattheIMA Eastin Lind Hall 400

12:30- PostdocBrown Bag Seminar Lind Hall 401
1:30pm

An informal seminamrun by andfor IMA postdocdor the discussiorof currentresearchproblems.Eachweeksomebody
will give a brief presentatiomf theirwork, whichwill thenbe discussedby the group.

‘ Thursday, December30 ‘

The10:30amIMA morningbreakwill beattheMA Eastin Lind Hall 400

‘ Friday, December31 ‘

New Year’'s Eve, a University of Minnesotaholiday. IMA officeswill be closed.

CURRENT IMA PARTICIP ANTS

POSTDOCDRAL MEMBERSFOR 1999-200(PROGRAM YEAR
NAME PREVIOUSINSTITUTION
ANDERSON,KEVIN Universityof Arizona
ARMENDARIZ, JAVIER  NorthwesterrUniversity

AYATI, BRUCE Universityof Chicago
EFENDIEV, YALCHIN Californialnstituteof Technology
HAWA, TAKUMI Rensseladrolytechnidnst.

KIM, YONG Universityof Wisconsin

NOVIK OV, ALEXEI StanfordUniversity

POSTDOCTRAL MEMBERSHIPSIN INDUSTRIAL MATHEMATICS

NAME PREVIOUSINSTITUTION INDUSTRIAL AFFILIATION
COULT, NICHOLAS Universityof Colorado FMA&H
GORLAKRISHNAN, JAY TexasA& M University EndocardiaSolutions
KIRILL, DIMITRI NorthwesterrUniversity Motorola

NIGAM, NILIMA Universityof Delavare Seagate

VARGHESE ANTHONY Universityof Oxford EndocardiaBolutions
ZATEZALO, ALEKSANDAR Univ. of Minnesota LockheedMartin



Other Postdoctoral Appointments

NAME PH.D. INSTITUTION
STRUCHTRUPR, HENNING Universitof Berlin
MY ONG,RHO SHIN The Universityof Michigan

VISITORSIN RESIDENCE(asof 14 October1999)

BOOTY, MICHAEL New Jersg Instituteof Technology SEP21-DEC31

BUCKMASTER,JOHN Univ. of lllinois at UrbanaChampaign SEP1-DEC31
CARPENTER,TAMI TelcordiaTechnologies DEC9- 10
COCKBURN, BERNARDO Universityof Minnesota SEP1-AUG 31
DOLD, JOHN UMIST SEP2-DEC6
DRUSKIN, VLADIMIR SchlumbegerDoll 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
MY ONG,RHO SHIN Gyeongsan@lationalUniversity 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 UniversidadComplutensele Madrid SEP26- DEC19
ZAJIC, TIM LockheedMartin SEP1-AUG 31

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



