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I. NEWS AND NOTES

a.NewMembers Electedto the Board of Governors

At annualmeetingin Minneapolison 8 Novemberl998,theIMA Boardof Governorselectedfour distinguishedcientists
asnew memberswho have agreedo sene on the boardfor threeyearsbeginning Januaryl, 1999. They are Douglas
Arnold of Pennsylania StateUniversity, Richard Karp of the University of Washington,Thomas Magnanti of the
Massachusettsistituteof TechnologyandJuan Meza of SandiaNationalLaboratory

RetiringmembersareDavid H. Bailey (NERSC),William Pulleyblank(IBM T. J. WatsonRes.Ctr.), Al Taylor (University
of Michigan), and JamesTurner (Arizona StateUniversity). The IMA would like to expressits deepgratitudeto Drs.

Bailey, Pulleyblank, Taylor and Turnerfor theirideasanddedicationin servingon the Boardduringthe pastthreeyears.
ContinuingBoardmembersareLynneBillard (University of Geogia), RobertCalderbanKAT&T Bell Labs),Rosemary
Chang(Silicon Graphics),JenniferChayes(Microsoft), JamesPaul Keener(University of Utah), JohnPolking (Rice

University),Paul H. Rabinawvitz (Univ. of Wisc.-Madison)andRidgway Scott(Universityof Houston)

b. Program Ideas

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

Futureprogramsaresoughtwhich couldbe carriedout through:

¢ aone-weekworkshopon atopic of mathematical/scientifimterest;

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

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

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

PleasecontactheIMA Director, Willard Miller, with yourideas:

E-mail: miller@ima.umn.edu

Institutefor Mathematicandits Applications
Universityof Minnesota

400Lind Hall

207 ChurchStreetS.E

Minneapolis Minnesotab5455
phone:(612)624-6066

FAX: (612)626-7370

Pleaseseethe enclosedlyer or http://www.ima.umn.edu/ideas.htmfor more detailed information.
¢. Medtronic JoinsIMA asParticipating Corporation

Medtronic(seewww.medtronic.compasrecentlyjoinedthe IMA asa ParticipatingCorporation.TheIMA Participating
Corporatiorprogramaimsat broadeningelationsbetweeruniversityandindustrymathematicascientistsandidentifying
new mathematicatesearctareasof interestto industry



d. Pl Conference:“Nonlinear Partial Differ ential Equations” April 1-4,1999at the University of lowa

Location and Date:
Universityof lowa, lowa City, lowaon April 1-April 4, 1999.
Organizingcommittee: H. Hethcote T. Li, Y. Li, G. StrohmeyL. Wang(Wwang@math.uiwva.edulandS. Wu.

Scientific Program

Theaim of this conferences to bring togethemathematiciansith interestan nonlinearpartialdifferentialequationsand
their applicationgo otherareasn mathematicandrelatedfieldsin the sciences.Therehave beena lot of advancesand
betterunderstandingsf partial differentialequationsecently At the sametime, the applicationsof partial differential
equationgto variousscienceshave beenbooming. This conferencewill presentthesedevelopmentsand explore new
connections.

The Focus

(a) GeometricAspectf Elliptic Equations DynamicalProblemsof Elliptic Equations FreeboundaryProblemsMotion
of Surfacesby its Curvatures.

(b) HyperbolicProblemsConserationsLaws. Fluids. Wave Equationsandequationsrom mathematicaphysics.Equa-
tionswith parameterssuchasGinzhurg LaudauProblems.

(c) New Problemdrom Applied SciencesModelingPhysicalPhenomenavith PDEs.

The Meeting

We expect 100 mathematician$o attendthe conference.Roomsand attendeesvill be at the lowa Housein the lowa
Memorial Union wherethetalks will take place. Theinvited talkswill be 40 minuteswith 20 minutebreaks.Therewill
alsobe 20 minutecontributedtalks. The ProgramWe planto invite 20 spealers,a preliminarylist includes,

I. AnthanaopoulogGreece) P.Bauman Bressor(Italy)

L. Caffarelli B. Chow A. Cordoba(Spain)
W. E L. Evans A. Friedman

I. Gamba M. Grillakis C. Gutierrez

R. Jerrard R. Hamilton D. Hoff

C. Kenig H. Koch C.Li

F-H.Lin T-P. Liu S.Luckhaus,(Germay)
F. Merle(Paris) W-M. Ni S. Salsa(ltaly)

L. Simon C. Sogge J.Spruck

V. Swverak E. Tadmor T. Tao

T. Wolff TahvildarZadeh D. Tataru

Z-P Xin Y. Zheng Y. Zhou(China)

e. Pl Conference:“Nonlinear Partial Differ ential Equations and Applications to Materials” April 30—May 2 1999,
at the University of Minnesota

For furtherinformationandregistration seehttp://www.ima.umn.edu/ gulliver/con fs/pd emat.h tml.

This conferencevill bringtogetherresearchers materialsscienceapplicationsof PDEs,analysisof PDEsandnumerics
in asettingwhichwill allow informalinteractionaswell asa selectiorof talksby leadersn therespectiefields.

In this manney issuesof intenseinterestin materialssciencewill be broughtto the attentionof modelers,theoretical
analystsandnumericalanalystgor discussiorwith the expectationthatthey will provide ideasandinsightusefulfor the
challenge®fferedby materialsresearchAt the sametime, new conceptsandmethodscurrentlybeingbroughtto bearon
thefundamentaissuesn theanalysisof PDEs(numericalandtheoreticalwill be presenteih away which mayopennewn
pathsof inquiry for modelersandfor materialsscientists.

Topicswhich will be discussednclude level-setmethods viscosity solutionsof scalarPDEsand of systemsnonlinear
homogenizatiomultipletime scaleswidely varyinglengthscalesfastnumericaimethodsandmesoscalenodelsderived
from microscalewith their relationswith the macroscale&iewpoint.



Confirmed Spealers:

OscarBruno(Cal Tech) GraemeMilton (Utah)
AvnerFriedman(Minnesota) GeogePapanicolaoStanford)
RichardJamegMinnesota) MichaelOrtiz (Cal Tech)

RobertKohn (Courantinstitute) Stanlgy Osher(UCLA)
JohnLowengrub(Minnesota)  Mete Soner(Carngjie-Mellon/Princeton)
Mitchell Luskin (Minnesota) Vladimir Sverak (Minnesota)

Geof McFadden(NIST)

Financial Support

Supportis available for graduate students;theapplicationdeadlinds Februarys, 1999.Request$or supportfor faculty
from ParticipatinglInstitutionsshouldbe madeto the Participatinglnstitution’s Math Departmenthair

Seealsotheenclosedlyer.
f. Pl Conference:“Gr eatPlains Operator Theory Symposium” May 26—30,1999at lowa State University

Intr oduction

The GreatPlainsOperatorTheory Symposium(GPOT'S) beganas a regional conferenceat the University of Kansasin
May, 1981. In May, 1984it washeld at lowa State,with an attendancef about50 mathematiciansin the intervening
years,the conferencenasgrown, andnaow it is the largestconferencen the areaof operatortheory/operatoalgebrasn
theworld. In recentyearsattendancéasfluctuatedaround100. In May, 1995it washeld at the Universityof Cincinnati,
andMay, 1996at ArizonaStateUniversity. Lastyear(1997),whenit washeldat QueendJniversityin Kingston,Ontario,
attendancevas over 125, but that was held in conjunctionwith the CanadianOperatorTheory Symposium. Last May
(1998)it washeldat KansasStateUniversity Otherinstitutionsthathave hostedGPOT S includeTexasA&M, University
of Houston Universityof ColoradoUniversityof lowa, Universityof NebraskaandUniversityof New Mexico.

Participantsancludenot only U.S.andCanadiamathematiciandyut alsosomefrom Europe JaparandAustralia.

The structureof the conferencewill be asfollows: the conferencewill Iast4% days: eachday therewill betwo plenary
spealersandtwo or threeparallelsessionsf talksrunningfor 25 minutes.The eveningbeforethefirst daytherewill bea
receptionandtowardtheenda conferencdéanquetlt hasalsobeencustomaryto have somekind of conferencexcursion,
andthe middle day of the conferencave planto endthe formal talksatnoon,andtake the participantso Boonefor aride
ontheScenicValley.

The conferences not focusedon a single theme,but encompassea wide spectrumof operatortheory and operator
algebrasincludingapplications Thus,we have invited plenaryspealersworking in Von Neumanralgebrasglassification
of C*-algebrasnonsefladjoinalgebragincluding groupoidtheory inductive limit algebras)applicationgo statisticsand
electricalengineering.

GPOTS is an opportunityfor graduatestudentswho are nearingcompletionandfor young postdocgo talk abouttheir
work, andto meetwith andinteractwith moreestablishedesearchers.

List of principal Principal Spealers

Thefollowing principalspealkershave beenconfirmed:

William Arveson (University of California, Berkeley): In the thirty yearshe hasbeenat Berkeley, he hashada major
influenceon operatoralgebrasRecentwork concernendomorphismsf operatoralgebras.

Man-Duen Choi, (University of Toronto): Choi hasbeeninvolvedin mary developmentdn operatoralgebrasover the
years.

Yuri Latushkin, (University of Missouri,Physics):

Baruch Solel (Technion—Isradhnstituteof Technology):Solelhashada collaboratiorwith Paul Muhly (U. of lowa) over
the pastdecadexploiting thetheoryof groupoidsin their studyof nonselfdjointoperatoralgebras.

Huaxin Lin, (Universityof Oregon): Hasworkedin C*-algebrasincludingreal-rankzero.

StephenPower, (University of LancasterU.K.): He hasbeena frequentvisitor to the U.S. and spealer at conferences
overtheyears.His researchin inductive limit algebrashashada formativeinfluenceon the developmenbf the subject.

V. S.Sunder, (Instituteof MathematicaSciencesMadras India): He hascoauthore@bookwith Halmos,andhasanother
bookonVonNeumanralgebrasin additionhe hasbeenactive in von Neumanrelgebras.



Funding

GPOTS’99 atlowa StateUniversityis beingsupportedy:
TheNationalScience~oundation

ThelMA

The Department®f MathematicsStatisticsandElectricalEngineeringat lowa State
Miller LectureFundsfrom the Collegeof Liberal Arts andSciencest lowa State
ProfessoiVolfgangKliemannof the Departmenbf Mathematicsat lowa State

Organizers

Thereis a GPOT'S steeringcommitteewhich meetseachyear during the conferenceao decideon the locationof future

conferencesUsually thesedecisionsaremadethreeyearsin advanceof the conferenceThe steeringcommitteeconsists
of representaties of universitieswhich have held GPOT'S in one of the pastseveral yearsaswell asrepresentaties of

institutionswhich would lik e to hostthe conferencen the future. Universitiesin the midwest,whereGPOT'S originated,
areprominenton the steeringcommittee.

Therearethreeof usat lowa Stateresponsibldor the organization:
JustinR. Peters
Yiu TungPoon
BruceH. Wagner
e-mail: gpotsiastate.eduJRL: http://www.math.iastate.edu/
g. WeeklyIMA SeminarList Available by List Serer

The IMA is hapyy to offer its e-mail mailing list service. The mailing list “weekly” is a distribution eachThursday
of the next week’s scheduleof IMA seminarsandevents. If you wish to subscribe simply sendan e-mail messagéeo
imalists@ima.umn.edu whosefirst line is of theform

subscribe  weekly
If your preferrede-mailaddresss differentfrom the onefrom which you aresendingthe requestthefirst line shouldbe
subscribe  weekly you@e.mail.address
Thesubjectline andtherestof the messagareignored.Questionr problemsshouldbe sentto

owner-weekly@ima.umn.edu

The currentweekly schedulds alsoavailableon requestia finger  seminar@ima.umn.edu . An updated.dvi
file of theIMA Newsletter(currentandrecent)is availableby ftp  or throughthe world-wideweh

Il. IMA CALENDAR

0. HOT TOPICS PROGRAMS for 1999

April 24-27,1999 HOT TOPICSWorkshopon Challengesand Opportunities in Genomics: Production, Stor-
age,Mining and Use

July 20-24,1999 HOT TOPICSWorkshopon DecisionMaking under Uncertainty: Energy and Environmental
Models



October 22—-24: HOT TOPICSWorkshopon ScalingPhenomenan Communication Networks
. MATHEMATICS IN BIOLOGY , Septembef998—-Jund.999

Fall 1998: Theoretical Problemsin DevelopmentalBiology and Immunology

For the Fall scheduleseethe Winter 1998updateor URL: http:/www.ima.umn.edu/biolog/index.htmi#fall
Winter 1999: Mathematical Problemsin Physiology

FortheWinterscheduleseetheFall 1998updateor URL: http:/www.ima.umn.edu/biologyndex.htmli#winter
Spring 1999: Dynamic Models of Ecosystemsand Epidemics

April 19-23: Workshopon Local Interaction and Global Phenomenan Vegetationand other Systems
May 13-14: TutorialonIntr oduction to Epidemiology & Immunology

May 17-21: Workshopon Mathematical Approachesfor Emerging and Reemeging
Infectious Diseases

June7-11: Workshopon From Individual to Aggregation: Modeling Animal Grouping
. CODES, SYSTEMS and GRAPHICAL MODELS, August2—-131999

August2-6: Week1 on Codeson Graphs and Iterati ve Decoding
August9-13: Week2 on ConnectionsAmong Coding Theory, SystemTheory and Symbolic Dynamics

. REACTIVE FLOW & TRANSPORT PHENOMENA, Septembef999-Jun&000

Fall 1999: Combustion

September23-24: Tutorial on Low-speedCombustion
September27-Octoberl: Workshopon Low-speedCombustion
October 11-13: Workshopon Fires

October 14-15: Minisymposiumon Mathematical and Computational Strategiesfor Simplifying Com-
plex Kinetics

November5: Tutorialon High-speedCombustion

November8-12: WorkshoponHigh-speedCombustionin Gaseousand Condensed-phas&nergeticMa-
terials

Winter 2000: Natural Resourcesand Environment

January 26—30: Workshopon Confinementand Remediationof Envir onmentalHazards
February 9-13: Workshopon ResourceRecovery
Mar ch 15-19: Workshopon Air Quality Engineering

Spring 2000: Multiscale and Transition Regimes

May 1-5: Workshopon Dispersive Corr ectionsto Transport Equations

May 18-19: Tutorialon Simulation of Transport in Transition Regimes

May 22-26: Workshopon Simulation of Transport in Transition Regimes

June5-9: Workshopon Multiscale Modelsfor Surface Evolution and Reacting Flows

. MATHEMATICS IN MULTIMEDIA, Septembe000-Jun€001

Fall 2000: Vision, Speechand Language
Winter 2001: Compression,Communication and Retrieval
Spring 2001: Geometric Designand Computer Graphics

. MATHEMATICS IN THE GEOSCIENCES, Septembe2001-Jun&002

Fall 2001: Dynamical Systemsand Ergodic Theory
Winter 2002: Multiscale Phenomenaand Renormaization
Spring 2003: InverseProblemsand Quantification of Uncertainty



Summer Program:

lll. CODES,SYSTEMSand GRAPHICAL MODELS

August2-13,1999
OrganizersG. David Forney, Motorola
Brian Marcus,|BM AlmadenResearclCenter
JoachimRosenthalUniversityNotre Dame
AlexanderVardy, Universityof Illinois

The inventionof turbo codesand othercapacity-approachingodeshasled to an exciting cross-fertilizatiorof ideasbe-
tweenresearcherBom differentbackgrounds.

The aim of the workshopis to bring togethemathematicians;omputerscientistsandelectricalengineersn the areaof
codingtheory systemgheoryandsymbolicdynamicssothatthe techniquedrom oneareacanbe appliedto problemsin
theotherarea.Thetwo weeksof theworkshopwill besubdvidedinto two mainfocusareas:

August2-6: Week1 on Codeson Graphs and lterati ve Decoding

Belief propagationin Bayesiametworkshasbeenextensvely studiedn artificial intelligencesincethework of Pearl
adecadeago,andturbocodeshave recentlybecomea subjectof muchresearctin codingtheory In the pastyearor
two it hasbeenrecognizedhattheiterative decodingalgorithmusedfor turbocodesandothercapacity-approaching
schemeds aninstanceof belief propagation.This hasled to an explosionof work devotedto understandingnd
exploiting this connection.A relatedproblemis that of representing given codeby a graph,suchasa Bayesian
network. A centralimpetusof muchof thiswork is to understandavhy iterative algorithmswork sowell empirically
ongraphsawith cycles,wherepracticallynotheoreticatesultsareknown. Expertsan thedynamicsof algorithmshave
alsobegunto be drawn into this work. The majorfocusof week1 of the IMA workshopwill beto bring together
researcheri thesevariousfieldsto betterunderstandheseemepging connectionsThis will be a naturalfollow-on
to aspecialsessioronthis subjectatthe upcomingl998MTNS conferenc€Mathematicallheoryof Networksand
Systemsamongthe mostmathematicabf the systemsheoryconferences).

Topics for week 1 include: Codesdefinedon graphs,iterative decodingalgorithms,factor graphs,turbo codes,
connectionsvith Bayesiametworks.

August9-13: Week2 on ConnectionsAmong Coding Theory, SystemTheory and Symbolic Dynamics

CodingTheory SystemTheoryand SymbolicDynamicshave muchin commonasevidencedby thefollowing list
of researchopicsthatplay a prominentrole in each:

1. Constructiorof varioustypesof finite- andfinite-dimensionastaterepresentationsf sequencspaces.

2. Investigatiorof fundamentastructuralpropertieof sequencepacessuchasobsenability andcontrollability.
3. Constructiorof input/outputsystemsi.e. mappinggor encoderspetweersequencspaces.

4. Understandinghe specialrole thatalgebraicstructure(in particular linearity andduality) playsin 1,2and3.

Yetthesesubjectshave developedsomeavhatindependentlyandeachhasits own languageandpointsof view. Until
recentlytherehasbeenvery little communicatioramongresearchers thesesubjects.A main purposeof week?2
of the IMA workshopis to furtherthe communicatioramongresearcherand stimulateconnectionsamongthese
subjects.Week?2 will aim to continuea successfukeriesof interdisciplinarymeetingsthat hasincludedan IEEE
Information Theory Workshopon Coding, Systemsand Symbolic Dynamicsin 1993 (Mansfield,MA), a special
invited sessiorat the IEEE Conferencen DecisionandControlin 1995(New Orleans) andtwo specialsessionsit
theMTNS in 1998(Padova).

Topics for week 2 include: Behavioral systemtheory input/outputmappingsbetweenspace®f sequencesstate
spaceepresentationgroupcodestrellis codesmulti-dimensionakystemsandcodes.



Theorganizergplananumberof invitedtutorial lecturesspecificallyfor interspecialtycommunicationLeadingworkersin
eachfield will alsobeinvited to presensurweys of currentresearchwith lessemphasi®n solved problemsthanon open
ones.Finally, therewill bebothinvited andcontritutedpapergresentingecentresearchiesults.

We expect the attendeedo representelectrical engineering,mathematicsand computersciencedepartmentsn both
academiaandindustry As codingtheoryis the glue that holdsthe two weekstogether we expectthat it will mostly
beasubsebf the codingtheoryparticipantavho will attendbothweeks.

CONFIRMED SUMMER PROGRAM VISIT ORS: August3-18,1988(asof 19 Decembef998)

Summer Program: Coding and Cryptography

ADLER, ROY IBM (TJWatsonResearciCenter) AUG7-13
AGRAWAL, DAKSHI Univ. of Illinois at Urbana-Champa JUL31-AUG6
ALLEN, BRIAN Univ. of Notre Dame(Mathematics) JUL31-AUG13
ANANTHARAM, VENKAT Univ. of California- Berkeley (EE/CS AUG1-6
ANDERSON,JOHN Univ. of Lund (InformationTechnology) JUL31-AUG6
BEAL, MARIE-PIERRE Univ. do Marne-la-\allee(Gaspardvionge) AUG7-14
BIGLIERI, EZIO Politecnicodi Torino (di Elettronica) JUL31-AUG6
BOND, JAMES SAICInc JUL31-AUG 6
BOYLE, MIKE Univ. of Maryland(Mathematics) AUG7-13
BRUCK, SHUKI Caltech(ElectricalEngineering) JUL31-AUG6
BRUCKS,KAREN Univ. of Wisconsin- Milwaukee(ComputerScience) AUG7-13
BRYANT, RANDY Carngjie Mellon University JUL31-AUG6
CALDERBANK, ROBERT AT&T Labs- Research JUL31-AUG 6
COSTELLO,DAN Univ. of Notre Dame(ElectricalEngineering) JUL31-AUG6
COVEN, ETHAN WeslgzanUniv. (Mathematics) AUG7-13
FAGNANI, FABIO Politecnicodi Torino (ScuolaNormaleSuperiore) AUG7-13
FITZPATRICK, PATRICK Univ. College- Cork (Mathematics) AUG7-13
FORNEY, DAVID Motorola JUL31-AUG 13
FREY, BRENDAN Universitylllinois - Urbana JUL31-AUG6
FROUGNY, CHRISTIANE LIAFA (France) AUG7-13
FUHRMANN, PAUL BenGurionUniv. of the Negev (Mathematics) AUG7-13
HELMKE, UWE Univ. of Wuerzhurg (Mathematics) AUG7-13
HUANG, DANRUN St. Cloud State(Mathematics) AUG1-13
JOHANNESSONROLF Univ. of Lund (InformationTheory) AUG2-13
JONOSKA,NATASHA Univ. of SouthFlorida(Mathematics) AUG7-13
KAWSKI, MATTHIAS ArizonaStateUniv. (Mathematics) AUG7-13

KIM, SAEJOON CornellUniv. (ElectricalEngineering) AUG1-14
KITCHENS,BRUCE IBM WatsonResearclCenter AUG7-13
KOETTER,RALF Universitylllinois JUL31-AUG 13
KSCHISCHANG,FRANK Univ. of Toronto(Electrical& ComputerEng) JUL31-AUG 13
KUIJPER,MARGREET Univ. of Melbourne(Electrical& ElectronicEngine) AUG7-13
LAFFERTY, JOHN Carngjie Mellon Univ. (SchoolComputerScience)  JUL31-AUG6
LIND, DOUGLAS Univ. of Washingtor(Mathematics) AUG7-13
LOELIGER,HANS-ANDREA  EndoraTechAG JUL31-AUG 13
LUBY, MICHAEL JUL31-AUG 6
MACKAY, DAVID CambridgeJUniv. (Physics) JUL31-AUG6
MARCUS, BRIAN IBM JUL31-AUG 13
MARTIN, CLYDE TexasTechUniv. (Mathematics) AUG7-13
MASSEY, JIM Copenhagen JUL 31-AUG 13
MCELIECE,ROBERT Caltech(ElectricalEngineering) JUL31-AUG 13
MITTELHOLZER, THOMAS  R3SecurityEngineeringAG AUG7-13
MITTER, SANJOY MIT (Labfor Information& DecisionSystems) AUG1-13
O’SULLIVAN, MIKE Univ. College Cork (Mathematics) AUG7-13
ORMES,NICHOLAS Univ. of Texasat Austin (Mathematics) AUG7-13
PARKS, ALAN LawrenceUniv. (Mathematics) AUG1-14



PERRIN,DOMINIQUE

Univ. Marnela Vallee

AUG7-13

PETERSENKARL Univ. of North Carolina(Mathematics) AUG7-13
PILLAI, HARISH KUMAR Univ. of Groningen(Mathematics) AUG1-14
RAVI, M.S. EastCarolinaUniv. (Mathematics) AUG7-13
RICHARDSON,TOM Bell Labs JUL31-AUG6
ROSENTHAL,JOQACHIM University Notre Dame JUL31-AUG 13
SCHMIDT, KLAUS Univ. of Vienna(Mathematics) AUG7-13
SHOKROLLAHI, AMIN Bell Labs JUL31-AUG6
SIEGEL,PAUL Univ. of California- SanDiego (Electrical/ComputeEng.) JUL 31-AUG 13
SMARANDACHE,ROXANA  Univ. of Notre Dame(Mathematics) AUG7-13
SOLANIN, EMINA Bell Laboratories AUG7-13
TANNER, MICHAEL Univ. of California- SantaCruz (ComputerScience) JUL31-AUG6
TAYLOR, THOMAS ArizonaStateUniv. (Mathematics) AUG7-13
TROW, PAUL Univ. of Memphis(MathematicaSciences) AUG7-13
TUNCEL, SELIM Univ. of Washington(Mathematics) AUG7-13
VALCHER, MARIA Univ. di Padova (DipartimentoElettronica) AUG7-13

VARDY, ALEXANDER

University California- SanDiego

JUL31-AUG 13

WAN, ZHE-XIAN Lund University AUG1-13
WEINER, PAUL SaintMary’s Univ. of Minnesota(Mathematics) AUG7-13
WEISS,CHRISTIAN Munich Univ. of Technology AUG1-6
WEISS,YAIR University California- Berkeley JUL31-AUG6
WIBERG, NICLAS Ericsson JUL31-AUG6
WICKER, STEPHENB. CornellUniv. (SchoolElectricalEngineering) AUG1-14
WILLEMS, JAN Univ. of Groningen(Mathematics) AUG7-13
ZAMPIERI, SANDRO Univ. di Padora AUG7-13

IV. IMA Hot TopicsWorkshops

IMA Hot TopicsWorkshop: Challengesand Opportunities in Genomics: Production, Storage,Mining and Use
April 24-27,1999

For detailson this workshopseethe Fall 1998Updateor

URL: http://www.ima.umn.edu/biology/spri ng/ge nomic s.html

IMA Hot TopicsWorkshop: “Decision Making Under Uncertainty: Energy and Envir onmental Models” July
20-24,1999

Organizers:

FrancoisAuzerais Schlumbeger auzerais@ridgefield.sdthcom

Bob Burridge Schlumbeger burridge@ridgefield.sdslb.com
ClaudeGreengard IBM greenga@watson.ibm.com
RogerWets UC Davis rijbwets@ucdeis.edu

For the mostcurrentinformationon this workshopsee
URL: http://www.ima.umn.edu/decision-mak ing/d ecisi on-making.h tml

Almost all (important)decisionproblemsinvolve somelevel of uncertaintyeitheraboutdatameasurementshe values
to assignto parameterslescribingfuture evolution or evenaboutthe ervironmentin which onehasto operate.The main
objective of thisworkshopis to setup adialoguebetweerindustryandAcademiaaboutmodelingissuesandthesupporting
mathematicamethodologythat would be usefulto dealwith uncertaintyin decisionmaking. This workshopwill be
centeredaroundproblemswherethe uncertaintyis of atechnologicahature,in particularasit comesup in the production
of enepy, the extractionof naturalresourcesind(ground)waterremediation Both practitionersandscientificresearchers



will beinvolved,andtheinteractionbetweerthesegroupswill be animportantfeatureof theworkshop.Thefirst daywill
be devotedmostlyto areview of the majorissueghatmustbe dealtwith whensettingup stochastioptimizationmodels.
Thiswill befollowedby alimited numberof invited lecturesthatwill addressnorespecificmodelsandquestionsasthey
arisein applications.Otherlecturerswill provide a descriptionof the numericalproceduresndstratgjiesthathave been
developedfor certainclasse®f stochastipprogrammingproblems.To fosterinteraction time hasbeenreseredfor two
paneldiscussionsfor impromptutalks,contributedtalksandmoreinformal exchangedetweerthe participants.

CONFIRMED WORKSHOP PARTICIP ANTS: July 20-24,1999(asof 19 December1998)

AUZERAIS,FRANCOIS SchlumbegerDoll ResearciCenter JUL19-24
BURRIDGE,ROBERT SchlumbegerDoll ResearciCenter JUL19-24
COUET, BENOIT SchlumbegerDoll ResearciCenter JUL19-24
EWING, RICHARD TexasA&M University JUL19-24
GREENGARD,CLAUDE IBM (WatsonReseearckTtr) JUL19-24
HOLDEN, LARS Norwegian ComputerCenter JUL19-24
INGRAM, JOHN SchlumbegerResearclrellon JUL19-24
JACOBS,JONATHAN PG.& E.- Enegy Services JUL19-24
JOFREALEJANDRO Univ. deChile (Math Engineering) JUL19-24
JOHNSONVIRGINIA Univ. of California(LawrenceLivermoreNationalLaboratory) JUL 19-—24
KOREF LISA IBM (WatsonResearcl€enter) JUL19-24
LUCERO, SERGIO Univ. of California- Davis (Mathematics) JUL19-24
MALINVERNO, ALBERTO SchlumbegerDoll Research JUL19-24
PHILPOTT, ANDREW Univ. of Auckland(EngineeringScience) JUL19-24
ROEMISCH,WERNER Humboldt-Unv. Berlin (FachbereictMathematik) JUL19-24
ROGERSLEAH L. LawrenceLivermoreNationalLaboratory JUL19-24
RUSZCZYNSKI,ANDRZEJ RutgersUniv. (Managemen§cience) JUL19-24
SEN,SUVRAJEET Univ. of Arizona(SystemsandIndustrialEng.) JUL19-24
SHOEMAKER,CHRISTINEA. CornellUniv. (Civil & EnvironmentalEngineering) JUL19-24
SMEERS,\YVES Univ. Catholiquede Louvain JUL19-24
TAKRITI, SAMER IBM (WatsonResearclCtr) JUL19-24
TOMPSON,ANDREW LawrenceLivermoreNationalLaboratory JUL19-24
WALLA CE,STEIN TheNorwegianInstituteof Technology JUL19-24

IMA Hot TopicsWorkshop: “Scaling Phenomenan Communication Networks ” October 22-24,1999

Cosponsoed by DIMA CS

Organizers:
AshokErramilli  BellcoreResearch/Netmetrikc. ashok@netmetrix.com
VernPaxson LawrenceBerkeley NationalLaboratory vern@ee.lbl.go
Iraj Saniee LucentTechnologies iis@research.bell-labs.com
WalterWillinger AT&T-LabsResearch walter@research.att.com

For the mostcurrentinformationon thisworkshopsee
URL: http://www.ima.umn.edu/reactive/fal I/net works .html

Thestudyof scalingphenomen& moderncommunicatiometworksis anotherrealizationof Mandelbrotsvision of order
in physicalandsocial phenomendhat are characterizedby scalinglaws. This exciting nev multi-disciplinaryfield has
attractedthe attentionof researcherffom networking, mathematiciansvith interestin fractalgeometry physicistsexpe-
riencedin dealingwith scalinglaws, andcomputerscientistsgeconomist@ndcontroltheoristsconcernedvith robustness
andscalingissuesassociate@ith comple large-scalénteractingsystemsMoreover, developmentsn thisfield have been
accompaniethy theavailability of extended high quality datasetsof network traffic measurementhatareunprecedented
in otherdisciplines.This 3-dayworkshopis intendedo bringtogetheitheleadingresearcheri thisemegingareayepre-
sentingits variousconstituencieslts mainobjectieis to fosterthe exchangeof ideasbetweereadingnetworking experts
andresearcherm otherfields, matchingproblemareaswith solutionmethods.
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The workshopwill be structuredaroundthreefundamentabspectof the study of scalingphenomenan networks: de-
scription(e.g.,empiricalevidence physicalunderstandinglynamicalsystems)analysige.g.,network performancevith
fractal traffic flows, renormalizatiorgrouptechniquedor large scaledistributed systemsmean-fieldtheory approaches
for full-service networks); and control (e.g., self-olganization;patternformation, evolution and adaptationn spatially
extendednon-equilibriumsystems).Participantsare expectedto contritute to this effort by giving a talk and/oractively
engagingn the proceedingsin contrasto mary otherfieldswherescalingphenomenave hada long history but have
notmovedbeyondthedescriptve stagethis areashavs greatpotentialto applythetheoryto analyzeandcontrolcomple,
large-scalmetworkssuchastheInternet.lt is expectedthatthis workshopwill advancethe studyof scalingphenomenin
networksfrom adescriptive theoryto a prescriptve reality.

CONFIRMED WORKSHOP PARTICIP ANTS: October 22—-24,1999(asof 19 December1998)

ABRY, PATRICE CNRS(LaboratoirePhysique OCT21-24
BALAKRISHNAN, HARI  Massachusettaistituteof TechnologyEE/CS) OCT21-24
BOXMA, ONNO Eindhosen Univ. of Technology(ComputingScience) OCT21-24
CALDERBANK, ROB AT&T Labs OCT21-24
CROVELLA, MARK BostonUniv. (ComputerScience) OCT21-24
DAUBECHIES,INGRID PrincetonUniv. (Mathematics) OCT21-24
DONOHO,DAVID StanfordUniv. (Statistics) OCT21-24
FLANDRIN, PATRICK EcoleNormaleSuperieurale Lyon (LaboratoirePhysique) OCT21-24
FLOYD, SALLY Univ. of California-Berleley (Network ResearclGroup) OCT21-24
GILBERT, ANNA AT&T Labs-Researcf{ShannorLaboratory) OCT21-24
KANT, KRISHNA Intel OCT21-24
KETTENRING,JON Bellcore(MathematicaScienceskesearclCenter) OCT21-24
KURTZ, TOM Univ. of Wisconsin- Madison(Centerthe MathematicaSciences) OCT21-24
LEWIS, DON NationalScienceg~oundation(DMS) OCT21-24
MANDELBROT, BENOIT IBM OCT21-24
NARAYAN, ONUTTOM Univ. of California(Physics) OCT21-24
NEIDHARDT, ARNIE Bellcore(MathematicaScienceskesearcltCenter) OCT21-24
NORROS, ILKKA VIT Telecommunications OCT21-24
PAXSON, VERN Univ. of California-Berleley (Network ResearclGroup) OCT21-24
RESNICK,SID CornellUniv. (OperationdResearch) OCT21-24
RIEDI, ROLF RiceUniv. OCT21-24
ROBERTS,JIM CNET FranceTelecom OCT21-24
SHENKER,SCOT'T Xerox (Palo Alto ResearclCenter) OCT21-24
SORNETTEDIDIER UCLA (Earth& SpaceSciences) OCT21-24
SREENNASAN, K.R. Yale Univ. (MechanicaEngineering) OCT21-24
STROGATZ, STEVEN CornellUniv. (Theoreticalk Applied Math) OCT21-24
TAKAYASU, HIDEKI Sory ComputerScienced_aboratory OCT21-24
TAQQU, MURAD BostonUniv. (Mathematics) OCT21-24
TOWSLEY, DON Univ. of Massachusetf&ComputerScience) OCT21-24
TURCOTITE, DONALD CornellUniv. (GeologicalSciences) OCT21-24
VEITCH, DARRYL Rayal Melbournelnstituteof Technology(SERC) OCT21-24
WAYMIRE, ED OrggonStateUniv. (Mathematics) OCT21-24

V. THE IMA VOLUMES IN MATHEMATICS
AND ITS APPLICATIONS

THE IMA VOLUMES IN MATHEMATICS AND ITS APPLICATIONS

The IMA Volumeslisted hereare currentlyin SpringerVerlag's productionqueue. To checkif a particularvolumehas
beenreleasear if youwantto purchase¢hevolumeon line visit theIMA webpageat

http://wwwima.umn.edu/glumes.htn
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You canalsoplaceanorderfor availablevolumesby callingthetoll-free # 1-800—SPRINGERY by writing:

attn: Book Fulfillment Department
SpringefVerlag

44 HartzWay

SecaucudNJ 07094

Volume105: Algorithmsfor ParallelProcessing
Editors:RobertS. SchreiberMichael T. Heath,andAbhiramRanade

This book’s chapteroffer a wide-rangingtour of recentdevelopmentsn the very rapidly growing andchangingfield of
parallelalgorithms.They coverthefollowing generakreas:

modelsandmechanismé$or parallelmachinegChaptersl—4),

discreteandcombinatoriaklgorithms(Chapters-7),

mathematicalssuesn parallelizingcompilers(Chapter8),

parallelalgorithmsfor matrix computationdifferentialequationsrandomnumbergenerationandFouriermethods
(Chapter©-14),

¢ new parallelcomputersystemsandsoftware(Chaptersl5-16).

Volume106: Parallel Processingf DiscreteProblems
Editor: PanosPardalos

In the pasttwo decadespreakthroughsn computertechnologyhave madea tremendousmpacton optimization. In
particular availability of parallelcomputerdrascreatedsubstantiainterestin exploring the useof parallelprocessindor
solving discreteand global optimizationproblems. The collectionof articlesin this volume coversa broadspectrumof
recentresearchn parallelprocessingf discreteandrelatedproblems. The topicsdiscussedncludedistributedbranch-
and-boundalgorithms parallelgeneticalgorithmsfor large scalediscreteproblems simulatedannealingparallelbranch-
and-boundsearchunderlimited-memoryconstraints parallelizationof greedyrandomizedadaptive searchprocedures,
parallelopticalmodelsof computing randomizedgarallelalgorithms generatechniquedor thedesignof paralleldiscrete
algorithms,parallelalgorithmsfor the solutionof quadraticassignmenaind satisfiability problems. The book will be a
valuablesourceof informationto faculty, studentsandresearcheris combinatoriabptimizationandrelatedareas.

Volume107: The Mathematicof InformationCoding,Extraction,andDistribution
Editors: Geoge Cybenlo, DianneO’Leary, andJormaRissanen

High performancecomputingconsumesndgeneratevastamountsof data,andthe storageyetrieval, andtransmission
of thesedataare major obstaclego effective useof computingpower. Challengesnherentin all of theseoperationsare
security speedreliability, authenticationandreproducibility Thisworkshopfocusedonawide varietyof technicakesults
aimedat meetingthesechallengesTopicsrangingfrom the mathematicef codingtheoryto the practicalitiesof copyright
preserationfor Internetresourcesirew spiriteddiscussiorandinteractionamongexpertsin diversebut relatedfields. We
hopethis volumecontritutesto continuingthis dialogue.

Volume108: RationalDrug Design
Editors:DonaldG. Truhlar, W. Jefrey Howe, Anthory J. Hopfinger Jef Blaney, andRichardA. Dammloehler

Drug researchand discovery are of critical importancein humanhealthcare. Computationabpproachesor druglead
discovery and optimizationhave proven successfuln mary recentresearchprograms. Thesemethodshave grown in
their effectivenessot only becausef improvedunderstandingf the basicscience- the biologicaleventsandmolecular
interactionghatdefinea targetfor therapeutiéntervention— but alsobecausef advancedn algorithms representations,
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amdmathematicgbrocedure$or studyingsuchprocessesThisvolumesuneyssomeof thoseadvances A broadlandscape
of high-profiletopicsin computerassistednoleculardesign(CAMD) directedto drugdesignareincluded.

Subjectareasepresenteth thevolumeincludereceptorbasedpplicationsuchasbindingenegy approximationsmolec-
ular docking, and de novo design; non-receptobasedapplicationssuch as molecularsimilarity; moleculardynamics
simulations;solvation and partitioning of a solutebetweenaqueousandnonpolarmedia;graphtheory; non-linearmul-

tidimensionaloptimization,processingf information obtainedfrom simulationstudies,global optimizationand search
stratgies,andperformanceenhancemerthroughparallelcomputing.

Volume109: Emeging Applicationsof NumberTheory
Editors: DennisA. Hejhal,JoelFriedmanMartin C. Gutzwiller, andAndrev M. Odlyzko

Mostpeopletendto view numbertheoryasthevery paradignof puremathematicswith theadventof computershowever,

numbertheoryhasbeenfinding anincreasinghumberof applicationsn practicalsettingssuchasin cryptographyrandom
numbergenerationcodingtheory andeven concerthall acoustics.Yet otherapplicationsarestill emeging — providing

numbertheoristswith somemajornew areaf opportunity

The1996IMA summerprogramon Emerging Applications of Number Theory wasaimedat stimulatingfurtherwork with
someof thesenewest(andmostattractve) applications.

Concentratiomvason numbertheory’s recentlinks with:

(a) wave phenomenan quantunmechanicgmorespecifically quantumchaos)and

(b) graphtheory(especiallyexpandemgraphsandrelatedspectratheory).

This volumecontaingthe contributedpaperdrom thatmeetingandwill be of interestto anyoneintriguedby novel appli-
cationsof modernnumbertheoreticatechniques.

Volume110: ComputationaRadiologyandimaging: Therafy andDiagnostics
Editors: ChristophBorgersandFrankNatterer

Thearticlescollectedin this volumearebasedn lecturesatthe IMA Workshop*ComputationaRadiologyandimaging:
Therapy and Diagnostics”,March 17-21,1997. Introductoryarticlesby the editorshave beenadded. The focusis on
inverseproblemsinvolving electromagneticadiationandparticlebeamswith applicationgo X-ray tomographynuclear
medicine nearinfraredimaging,microwave imaging,electronmicroscoyy, andradiationtheray planning.

Mathematicabndcomputationatoolsandmodelswhich play importantrolesin this volumeincludethe X-ray transform
andotherintegral transformsthe linear Boltzmannequationand, for nearinfraredimaging, its diffusionapproximation,
iterative methodgor large linearandnon-linearleast-squareproblemsjteratve methodgfor linearfeasibility problems,
andoptimizationmethods.

Thevolumeis intendedhot only for mathematicascientistandengineersvorking ontheseandrelatedproblemsput also
for non-specialistslt containsmuchintroductoryexpositorymaterial,anda large numberof referencesMany unsohed
computationahndmathematicaproblemsof substantiapracticalimportancearepointedout.

Volume111l: EvolutionaryAlgorithms
Editors: LawrenceDavid Davis, KennethDe Jong,MichaelD. VoseandL. Darrell Whitley

The IMA Workshopon Evolutionary Algorithms broughttogethermary of the top researchersvorking in the areaof
Evolutionary Computationfor a week of intensve interaction. The field of Evolutionary Computationhasdeveloped
significantlyoverthepast30yearsandtodayconsistsa varietyof subfieldssuchasgeneticalgorithms gvolution stratejies,
evolutionaryprogrammingandgeneticprogrammingeachwith their own algorithmicperspectiesandgoals.

The workshopdid a greatdealto clarify the currentstateof the theoryin EvolutionaryAlgorithms. The existing theory
might be characterizedsderiving from two principal approachesThereis a high level macro-theornthat looks at the
processingf “building blocks” and“schemata’thataresharedoy mary goodsolutionswhensearchinga problemspace.
Thereis alsoa low level micro-theorythat builds exact Markov modelsof the searchprocess.It is sometimeshardfor

researcherngorking at suchdifferentlevels of abstractiorto interact. The IMA workshopallowedresearchergorking at

thesedifferentlevelsto presentheir pointsof view andto move toward commonground.
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Therewasreal progressvasin communicatiorbetweentheoristand practitionersn the evolutionarycomputatiorfield.
Spealerspresentedapplicationsacrossa wide rangeof problemareas. In someof thosecasestheoreticallymotivated
methodswork quitewell. In othercasespractitioneraiseddomain-basethethoddo obtainbetterperformancehancould
be achieved by usinga “pure” evolutionaryalgorithm. Individualson both sideswentaway with a betterappreciatiorof
thesuccesseandfailuresof currenttheory Theworkshopshouldhelpto changewhatpractitionerssayaboutthe current
stateof theoryin thefield.

Volume112: Statisticin Genetics
Editors: M. ElizabethHalloranandSeymourGeisser

Thisvolumecontaingefereecaperdrom aworkshopon Statisticin Geneticsheldaspartof the six-weeksymposiunon
Statistican theHealthSciencedeldby thelnstituteof Mathematic@ndits Applicationsin thesummeiof 1997. Theweek
ongeneticgprovidedaforumfor lively discussioramonganunusuaimix of statisticalscientistsandpopulationgeneticists.

Thefield of statisticalgeneticss growing andexpanding.Thoughthe GenomeProjectwill eventuallyresultin thesequenc-
ing of the humangenomeaswell asthe genomef several otherorganismstherewill still be a needfor goodstatistics
for family studiesof complex diseasesOf specialinterestis the growing recognitionof the potentialrole of interaction
of mitochondrialgeneswith nucleargenego producemary chronicor degeneratie disorders.Thereis still muchroom
for improving modelbuilding in phylogeneticanalysis particularlyin understandingnferencein this arena.The useof
statisticsfor assessinglentificationin criminalandpaternitycaseghroughDNA is alsobecomingmorewidespreadThe
controversyoverthesemethodsarelik ely to ragefor mary yearsto come.

The papersin this volume are contritutions by someof the leadingresearcheri the field to the currenttopicsin in

statisticalgenetics. One sectiondealswith DNA sequencenatchingandissuesrelatedto forensics. Anothergroup of

papersdealswith statisticalproblemsof modeling phylogeniesand inferential difficulties relatedto the comple tree
structureproducedaswell asthe methodof coalecence Anothergroupof papersareconcernedvith humangenetics,
includingtheidentificationof diseasgjenesandthe geneticof cancer

Volume113: Grid GeneratiorandAdaptive Algorithms
Editors:MarshallBern,JosepltE. Flaherty andMitchell Luskin

Thepaperdn thisvolumearebasecdn lecturesgivenatthe IMA Workshopon Grid GeneratiorandAdaptive Algorithms
held during April 28—May?2, 1997. Grid generatioris a commonfeatureof mary computationataskswhich requirethe
discretizatiorandrepresentatioof spaceandsurfaces.The paperdn this volumediscusshow the geometriccompleity
of thephysicalobjector thenon-uniformnatureof the solutionvariablemale it impossibleto usea uniformgrid. Sincean
efficientgrid requiresknowledgeof the computedsolution,mary of the paperdn this volumetreathow to construcigrids
thatareadaptvely computedwith the solution.

This volumewill be of interestto computationascientistsandmathematiciangsorking in a broadvariety of applications
including fluid mechanicssolid mechanicsmaterialsscience chemistry andphysics. Paperstreatresidual-baseeérror

estimationand adaptvity, repartitioningand load balancingfor adaptve meshesdatastructuresand local refinement
methoddor conserationlaws, adaptvity for hp-finiteelemenmethodstheresolutionof boundaryayersin high Reynolds
numberflow, adaptve methodsfor elastostaticontactproblems the full domainpartition approacho paralleladaptie

refinementthe adaptve solutionof phasechangeproblemsandquality indicatorsfor triangularmeshes.

Volume114: DiagnosisandPrediction
Editors: Seymour Geisser

This volumecontainsrefereecpaperssubmittedby participantsof the third weekof a six weekworkshopon Statisticsn
the Health Sciencedheld by the Institute of Mathematicsandits Applicationsin Minneapolis,Minnesotaduring July of
1997.Thisweekwasdevotedto the closelyrelatedtopicsof DiagnosisandPrediction.

Theoreticaland appliedstatisticiandrom Universities,Medical and Public Health Schools,governmentand privatere-
searchinstitutions,and pharmaceuticatompaniesnvolvedin predictionproblemsin the life andsocialsciencesandin
diagnosticandscreeningestswerebroughttogetheito discussandexchangenew resultsandinformationon theseimpor-
tantissues.A numberof paperswith applicationswvere presentednd especiallylively discussiongnsuednvolving the
critical issuesanddifficultiesin usingandinterpretingdiagnostidestsandimplementingmassscreeningprograms.Both
frequentisiandBayesiarapproachesereemployed.
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The importanceof predictingor controlling future eventssuchassurvival, comparatre survival and survival postinter-
ventionfor a diseaseor even for certainbiological or naturaleventsis growing rapidly. This areaof concernwasalso
representedby participantswho presentedvork that devised predictve methodologyfor a variety of problemsmainly
from a Bayesiarperspectie.

Forthcoming Volumes

1996-1997 Mathematicsn High Performanc&omputing
StructuredAdaptive MeshRefinemenGrid Methods
Parallel Solutionof Partial DifferentialEquations
1997 SummerProgram:
Statisticdn theHealthSciences
Week2: Imaging
Weeks4 and5: DesignandAnalysisof Clinical Trials
Week®6: StatisticsandEpidemiology:EnvironmentandHealth
1997-1998Emenging Applicationsof DynamicalSystems

NumericalMethodsfor BifurcationProblems

Large ScaleDynamicalSystems

Multiple-Time-ScaldDynamicalSystems

Dynamicsof Algorithms

Algorithmic Methodsfor Semi-Conducto€ircuitry

PatternFormationin ContinuousandCoupledSystems
1998-1999Mathematicsn Biology

PatternFormationandMorphogenesis DevelopmentaBiology
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