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I. NEWS AND NOTES

a. Lucent TechnologiesJoins IMA asParticipating Corporation

LucentTechnologiesof Murray Hill, New Jersey joined the IMA in January, 1998asa Participat-
ing Corporation.The IMA ParticipatingCorporationprogramaimsat broadeningrelationsbetween
university and industrymathematicalscientistsandidentifying new mathematicalresearchareasof
interestto industry.

b. Four newmemberselectedto IMA Board of Governors

At its recentmeeting,theIMA Boardof Governorselectedfour distinguishedmathematicalscientists
asnew members,who have agreedto serve on theboardfor threeyearsbeginningJanuary1, 1998.
They areLynne Billard of theUniversityof Georgia,Jennifer Chayesof Microsoft,JamesKeener
of theUniversityof Utah,andPaul Rabinowitz of theUniversityof Wisconsin.

Retiring membersareMary Ellen Bock (PurdueUniversity), David Levermore(University of Ari-
zona),JamesMcKenna(Bellcore)andAlan Perelson(LosAlamosNationalLaboratory).

ContinuingBoardmembersareDavid H. Bailey (NASA AmesResearchCenter),Rob Calderbank
(AT&T Labs), RosemaryChang(Silicon Graphics,Incorporated),JohnPolking (Rice University),
William Pulleyblank(chair)(IBM WatsonResearchCenter),Ridgway Scott(Universityof Houston),
Al Taylor (Universityof Michigan)andJamesTurner(ArizonaStateUniversity).

c. Board of Governors SelectsTopic for 2000– 2001:Multi-Media

TheBoardof Governorsapproveda proposalto devote theyearSeptember2000– June2001to the
topic, Mathematics in Multi-Media . Theorganizingcommitteeconsistsof MichaelBarnsley (Iter-
ated,Inc.), RosemaryChang(Silicon Graphics,Inc.), Tony Derose(Pixar, Inc.), StuGeman(Brown
University), PeterOlver (University of Minnesota),Roni Rosenfeld(Carnegie-Mellon University),
Larry Schumaker (VanderbiltUniversity)andAhmedTewfik (Universityof Minnesota).

The proposaloutlinesworkshopson ImageProcessing;ImageAnalysis;MathematicalFoundations
of SpeechProcessing;MathematicalFoundationsof LanguageModeling; Compression,Communi-
cationandRetrieval; ComputerSecurity, Copyright andPrivacy Protection;GeometricDesign;and
ComputerGraphics.All workshopsaretentative.A primarygoalof theseworkshopsis to educateand
interestmathematiciansin the mathematicalandscientificproblemsthat arisein thesedynamicand
challengingareasof scienceandtechnology.

The IMA continuallyasksmembersof the mathematicalsciencescommunityfor ideasfor topicsof
futureprograms,from oneweekaspartof a longerprogram,to a ten-monthAnnualProgram.Seethe
accompanying flyer.

d. IMA Reorganization

TheIMA Boardof Governorshasapprovedreorganizationof theseniormanagementof theIMA, initi-
atedby thenew IMA Director, Willard Miller . Fadil Santosahasbeenappointedto thenew position
of AssociateDir ector for Industrial Programs. Robert Gulli ver hasannouncedhis resignationas
AssociateDirector, effective this March, andFrederic Dulles hasbeenappointedto the new posi-
tion of AssociateProgram Dir ector. Dr. Dulleswill assumepartof Dr. Gulliver’s responsibilities,
theotherspassingto Dr. Miller. Dr. Santosa’s responsibilitieswill freeup time from the Director’s
position.
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e. NewScientificProgram Advisory Committee

Thisnew committeewill assistMiller in developingideasfor annualandSummerprograms.Members
will be Avner Friedman (chair) of the University of Minnesota,Mac Hyman of Los AlamosNa-
tional Laboratories,GeorgePapanicolaouof StanfordUniversityandWilliam Pulleyblank of IBM
T. J. WatsonResearchCenter. FriedmanwasDirectorof theIMA from 1987–97,andPulleyblank is
currentlychairof theIMA Boardof Governors.

f. NewComputational Programsand ResourcesAdvisory Committee

Anothernew committeewill adviseMiller as to how the computationalaspectsof currentandup-
comingIMA programscanbestrengthened,andon theestablishmentandmaintenanceof appropriate
facilities,personnelandsoftware.Memberswill beMitchell Luskin of theUniversityof Minnesota,
DouglasAr nold of PennStateUniversity, GeorgeCybenko of DartmouthCollege,LeslieGreengard
of theCourantInstituteof MathematicalSciencesatNYU, andJorgeMor éof ArgonneNationalLab-
oratories.

g. ExpandedProgramsand Impr oved IMA HomePage

Seetheaccompanying letterregardingtheexpandingprogramsandservicesof theIMA, whichmoti-
vatedMiller to carryout thereorganizationoutlinedabove. Many of thenew servicesareaccessible
throughthe IMA homepageon theWorld-Wide Web. For example,recentIndustrialProblemstalks
aresummarizedandabstractedat

http://www.ima.umn.edu/industrial/97 98/.

Formerly, the IndustrialProblemstalkswerefirst madeavailableto thepublic many monthslater in
thehard-copy IMA Volumes(volumes# 16,24,31,38,49,57,67,83,88 and100,availablethrough
Springer-Verlag.)

The IMA homepageis continuallyunderconstruction.We invite commentsor suggestions,which
maybeaddressedto

webmaster@ima.umn.edu.

In particular, we appreciateany informationaboutWorld-Wide Web links appropriateto currentand
upcomingIMA programs.

h. Workshop on NSF’s KDI Initiati veMarch 7, 1998.

TheNSFhasjustannouncedanew activity, KnowledgeandDistributedIntelligence(KDI), thatbuilds
on recentadvancesin computationand communicationsto make new thrustsin threefocal areas:
KnowledgeNetworking (KN), LearningandIntelligentSystems(LIS) andNew ComputationalChal-
lenges(NCC).Mathematicalscientistscanparticipateatseverallevels;seehttp://www.nsf.gov/kdi
for furtherdetails.KDI Proposalsto theNSFaredueMay 8, 1998,with lettersof intentby April 1 (!).

TheIMA will put onaworkshopfrom 10a.m.to 5 p.m. onSaturday, March7, 1998.Thepurposeof
theworkshopis to inform mathematicalscientistsaboutthe fundingopportunitiespresentedby KDI
and,in particular, the mathematicalresearchareasthatareof greatestinterest.Proposalpreparation
issuesandissuesof interdisciplinarycollaborationwill alsobeaddressed.No fundingcanbeprovided.
IMA ParticipatingInstitutionscanuseIMA fundsundertheir controlto sendfacultyto theworkshop.
For updatedinformation,see
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http://www.ima.umn.edu/announce.html.

To confirmparticipation,contact

ima-staff@ima.umn.edu.

i. Newworkshop: Dynamical SystemsTechniquesin Oceanography— Chaotic Advection in
OceanMesoscaleStructures,May 7–9,1998.

This workshopwill bring togetherresearchersfrom both applieddynamicsandoceanography. The
aim is to developandextenda closeworking relationshipbetweenbothgroups.Theworkshopwill
give anopportunityto sharetherecentadvancesin thedifferentfieldsaswell asprovide a forum for
settinganagendafor futureactivity. Seetheenclosedflyer for a detaileddescriptionof theworkshop
andapartialparicipantlist.

Theorganizerfor this workshopis ChrisJones(Brown). Theworkshopis sponsoredby theOffice of
Naval Research.

j. Newworkshop: Continuum Mechanicsand Non-Linear Partial Differential Equations,June
8–12,1998.

Thelist of confirmedparticipantsfor thisworkshopincludesS.Antman(Maryland),J.Ball (Oxford),
K. Bhattacharya(Caltech),B. Dacorogna(Lausanne),C. Dafermos(Brown), W. E (Courant),J. Er-
icksen,M. Esteban(ParisDauphine),G. Friesecke (Oxford), P. Holmes(Princeton),D. Kinderlehrer
(CMU), I. Kukavica (USC),M. Luskin (Minnesota),J.Marsden(Caltech),F. Murat (Paris6), F. Otto
(UCSB),Z. Xin (Courant)andL. C. Young.Organizersfor thisworkshopareRichardJames(Univer-
sity of Minnesota),StefanMüller (Max-PlanckInstitut, Leipzig) andVladimir Šveŕak (Universityof
Minnesota).Theworkshopis sponsoredby theMax-PlanckGesellschaft.

k. Conferencehonoring Avner Friedman, May 1–3,1998.

In celebrationof AvnerFriedman’s sixty-fifth birthday, theSchoolof Mathematicsof theUniversity
of Minnesotawill put on a conferenceon Pure, Applied and Industrial Mathematics: Strength
throughConnections.Theconferencewill beheldMay 1–3,1998.

The list of confirmedspeakers includesLuis A. Caffarelli (University of Texas),PeterCastro(Ko-
dak),EmmanueleDiBenedetto(Northwestern),WendellH. Fleming(Brown),JamesG.Glimm (Stony
Brook),WalterLittman (Minnesota),Hillary Ockendon(Oxford),JohnOckendon(Oxford) andJuan
J.L. Velázquez(MadridComplutense).Thewebpage
http://www.math.umn.edu/arb/FriedmanConference.htmlhasaregistrationformand
furtherinformation.FriedmanwasIMA Directorfrom 1987–97.
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l. Participating Institution Conference:“ A Workshop on Superconductivity,” May 18–20,1998at Purdue
University

Beginning with the work of G. BednorzandA. Muller in 1985, the discovery of materialsthat retainsuperconducting
propertiesat temperaturesabovetheboiling pointof nitrogenhasresultedin a resurgenceof interestin superconductivity.
It hasalsosparked, asnever before,the involvementof mathematiciansin the modeling,analysis,andcomputationof
superconductingphenomena.At the sametime, it is alsoevident that thereremainmany questionsto whoseanswers
mathematicianscanmakesignificantcontributions.

The goalsof the conferenceat PurdueUniversity are,first, to review the stateof the art in all mathematicalaspectsof
superconductivity; second,to hearaboutrecenttheoreticalandexperimentaldevelopmentscomingfrom thephysicsand
materialssciencecommunities;and,third, to catalogtheimportantoutstandingtheoreticalandpracticalproblems.

In orderto meetthesegoals,conferenceparticipantswill includephysicists,materialsscientists,andall flavorsof mathe-
maticians.Thetopicsthatwill bediscussedat theconferenceinclude: vortex dynamics,thermalfluctuations,anisotropies
and inhomogeneities,layeredsuperconductors,macroscalemodeling,critical current,pinning, computationalmethods,
analyticaltechniques,vortex liquidsandglassstates,vortex latticestructure,thin films andsurfacesuperconductivity.

Thefollowing peoplehaveagreedto speak:

I. Aronson M. McElfresh H. Brezis Y. Morita L. N. Bulaevskii
J.Peterson S.J.Chapman L. Prigozhin J.R. Clem G. Richardson
Q. Du J.Rubinstein P. Gray P. Sternberg A. Gurevich
B. Stoth R. Jerrard D. Stroud H. Kaper P. Takáč

V. Kogan J.X. Xin

TheOrganizingCommitteeconsistsof P. Bauman,M. GunzburgerandD. Phillips. If you have questions,pleasecontact:
PatriciaBauman,e-mailbauman@math.purdue.edu.

Theconferenceis beingsupportedby theIMA, theMidwestSuperconductivity Consortium(MISCON),andtheDepart-
mentof MathematicsatPurdue.

TheIMA is alsosupportingtheWorkshopasfollows. Mathematiciansfrom theParticipatingInstitutionsof the IMA are
eligible to receive IMA/PI funding,whereavailable,to cometo theWorkshop.Applicationto useIMA/PI fundsfor the
workshopshouldbemadedirectly to themathematician’sown departmentchair.

m. Conferenceon Operator Theory at Winnipeg, October 7-11,1998.

TheInter national Conferenceon Operator Theory and its Applications to Scientificand Industrial Problemswill be
heldOctober7-11,1998in Winnipeg, Canada.Thisconferenceis a sequelto oneheldby IIMS in 1994.Its scopeis con-
siderablybroaderandincludestheoryandapplications.Thetopicsinclude:Functionalmodelsandcharacteristicfunctions
of linearoperators,operatorsin spaceswith indefiniteinnerproduct,Schroedingeroperators,spectralandscatteringtheory,
infinite matricesandprojectionmethods,interpolationof rationalmatrix functions,Hankel operators,operatortheoryand
control theory, wave propagationandscattering,mathematicalphysicsandfluid mechanics,signalandimageprocessing,
inverseproblems,biomathematicsandfinancialmathematics.

OrganizersareP. N. Shivakumar(Manitoba,Canada),A. G. Ramm(KSU, USA) andA. Strauss(Ulyanovsk,Russia).For
furtherinformationseehttp://www.iims.umanitoba.caor contactP. N. Shivakumar(e-mail:insmath@umanitoba.ca,
Tel: 2044746724,Fax: 2044747602).

n. Weekly IMA SeminarList Available by List Server

The IMA is happy 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 messageto
imalists@ima.umn.eduwhosefirst line is of theform

subscribe weekly
If yourpreferrede-mailaddressis differentfrom theonefrom whichyouaresendingtherequest,thefirst line shouldbe

subscribe weekly you@e.mail.address
Thesubjectline andtherestof themessageareignored.Questionsor problemsshouldbesentto
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owner-weekly@ima.umn.edu� .

Thecurrentweek’supdatedseminarlist mayalsobeobtainedvia finger seminar@ima.umn.edu.

II. IMA CALENDAR

1. EMERGING APPLICATIONS OF DYNAMICAL SYSTEMS,
September1997–June1998

Fall 1997: Numerical Analysisof Dynamical Systems

September4–9: TutorialonNumerical Methodsfor Bifur cation Problems
September15–19: WorkshoponNumerical Methods for Bifur cation Problems
September29–October3: WorkshoponLar ge-ScaleDynamical Systems
October 23–24: TutorialonMultiple-T ime-ScaleDynamical Systems
October 27–31: WorkshoponMultiple-T ime-ScaleDynamical Systems
November17–21: WorkshoponDynamicsof Algorithms

Winter 1998: Dynamicsin Physiologyand Chemistry

January 14–23: WorkshoponComputational Neuroscience
February 5–6: TutorialonCalcium Dynamicsin Cells
February 9–13: WorkshoponCalcium Dynamicsin Cells
Mar ch 7: WorkshoponKnowledgeand Distributed Intelligencein the Information Age
Mar ch 9–14: WorkshoponCardiac Dynamics

Spring 1998: Symmetry and Pattern Formation

April 23: IMA SpringLectureby IanStewart onLife’ sOther Secret
April 27–May1: WorkshoponNonlinear Identification and Control
May 1–3: ConferenceonPure,Applied and Industrial Mathematics: Strengththr oughConnections.
May 7–9: WorkshoponDynamical SystemsTechniquesin Oceanography: Chaotic Advection in Ocean

MesoscaleStructur es
May 11–15: WorkshoponPattern Formation in Continuousand CoupledSystems
June1–5: WorkshoponAnimal Locomotion and Robotics
June8–12: SpecialWorkshoponContinuum Mechanicsand Non-Linear Partial Differ ential Equations

2. CODING AND CRYPTOGRAPHY, July6–18,1998
Seebelow for detailsof topicsandparticipants.

3. MATHEMA TICS IN BIOLOGY , September1998–June1999

Fall 1998: Theoretical Problemsin DevelopmentalBiology and Immunology

September2–4: TutorialonMathematical and Computational Issuesin Pattern
Formation

September7–11: WorkshoponPattern Formation and Mor phogenesis:The Basic
Process

September14–18: WorkshoponPattern Formation and Mor phogenesis:Model Systems
October 7–8: Tutorialon Immunology, Cell Signaling, the Physiologyof the Immune System& the Dy-

namicsof the Immune Response
October 12–16: Workshopon Immune SystemModeling & Cell Signaling
October 19–23: Periodof Concentrationon Forging an Appropriate Immune Responseasa Problem in

Distributed Artificial Intelligence
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November9–13: WorkshoponDynamicsand Control of AIDS

Winter 1999: Mathematical Problemsin Physiology

January 4–8: WorkshoponCell Adhesionand Motility
January 25–29: WorkshoponComputational Modeling in Biological Fluid Dynamics
February 8–12: WorkshoponMembrane Transport and RenalPhysiology
February 13: TutorialonHormones
February 15–19: WorkshoponEndocrinology: Mechanismof Hormone Secretion and Control
Mar ch 5: TutorialonAudition
Mar ch 8–12: WorkshoponAudition

Spring 1999: Dynamic Modelsof Ecosystemsand Epidemics

April 19–23: WorkshoponLocal Interaction and Global Phenomenain Vegetationand other Systems
May 13–14: Tutorialon Intr oduction to Epidemiolgy & Immunology
May 17–21: WorkshoponMathematical Approachesfor Emerging and Reemerging

Infectious Diseases
June7–11: WorkshoponFrom Indi vidual to Aggregration: Modeling Animal Grouping

4. REACTIVE FLOWS & TRANSPORT PHENOMENA, September1999–June2000

Fall 1999: Combustion

Winter 2000: Natural Resourcesand Envir onment

Spring 2000: Multiscale and Transition Regimes

5. MATHEMA TICS IN MULTIMEDIA, September2000–June2001

Fall 2000: Vision, Speechand Language

Winter 2001: Compression,Communication and Retrieval

Spring 2001: GeometricDesignand Computer Graphics
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SummerProgram:

III. CODING AND CRYPTOGRAPHY
July6–18,1998

Organizers:IanBlake (Hewlett-Packard)
RobCalderbank(AT&T Laboratories)

Andrew Odlyzko (AT&T Laboratories)and
VeraPless(Universityof Illinois, Chicago)

Theaim of this two-weekSummerprogramis to bring togethermathematicians,computerscientists,andelectricalengi-
neersinvolvedin two disciplines,codingandcryptography,sothatthetechniquesfrom oneareacanbeappliedto problems
in theotherarea.Onemajorgoalwill beto utilize knowledgefrom codingto constructgoodcryptographicschemes.

Both codingtheoryandcryptographyoriginatedwith the seminalwork of ClaudeShannonin 1948. During andbefore
World War II, the main applicationsof cryptographyweremilitary. With the spreadof computersandelectroniccom-
municationsafter the war, the useof cryptographicschemesfor passwords,bankingtransactionsandvariousaspectsof
computersecurityproliferated.Sodid theusesof error-correctingcodesin radiobasedcommunicationsystems,satellite
communicationsandfor highfidelity onCD’s. Theseusesandtheevolving mathematicaltheoryof codesgeneratedmuch
mathematicalactivity.

Week1: July6–10,1998.
A. Codes,Design,and Cryptography
This partof theprogramwill concentrateon finite geometries,designs,secretsharingschemes,schemesto detect
deceptionandauthentication,secretbroadcastingschemes,andtheconstructionof cryptographicschemesrelatedto
discreteobjects.Bothfinite geometriesandmoregenerallycombinatorialdesignshavebeenusedin theanalysisand
constructionof errorcorrectingcodesandsecretsharingschemes.Theseuseswill beexploredto seeif they canbe
utilized in otherareas.

Week2: July13–18,1998.
B. Coding, Complexity and Cryptography
This partof theprogramwill concentrateon codesfor cryptographicschemes;a studyof combinatorialandalge-
braicpropertiesof differentcodes(arecertainspecificcodesgoodcodesfor cryptographicpurposes),complexity of
decodinganddecryptingalgorithms,andhow decodingof codesaffectsdecryptingof cryptographicschemes.

C. Sequences
Thecomplexity of sequencesis of interestin randomnumbergeneration,decodingcyclic codes,andcryptography
also.
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CONFIRMED SUMMER PROGRAM VISIT ORS: July 6–18,1988(asof 2/5)

SummerProgram: Coding and Cryptography

ASSMUS,EDWARD LehighUniversity JUL 5 – 18
ATKIN, OLIVER Univ. of Illinois–Chicago(Mathematics,Statistics& CS) JUL 12– 18
BARG, ALEXANDER AT&T Bell Laboratories JUL 12– 18
BIERBRAUER,JUERGEN MichiganTechnologicalUniv. (MathSciences) JUL 5 – 10
BLAKE, IAN Hewlett Packard JUL 5 – 18
BLAKLEY, G. R. TexasA & M Univ. (Mathematics) JUL 5 – 18
CALDERBANK, ROBERT AT&T Labs JUL 5 – 10
CHAN, AGNES NortheasternUniv. (ComputerScience) JUL 12– 18
CHARPIN,PASCALE INRIA, France JUL 5 – 18
DESMEDT, YVO Univ. of Wisconsin-Milwaukee(ElectricalEngineering& Comp) JUL 5 – 18
FENG,GUI-LIANG Univ. of SouthwesternLouisiana(Ctr Adv ComputerStudies) JUL 12– 18
GABIDULIN, ERNST Moscow Instituteof PhysicsandTechnology JUL 5 – 18
GARRETT, PAUL Univ. of Minnesota(Math) JUL 6 – 18
HELLESETH,TOR Univ. of Bergen(Informatics) JUL 5 – 18
HOFFMAN,JOHN SecureComputingCorporation JUL 5 – 18
IMAI, HIDEKI Univ. of Tokyo (Inst IndustrialScience) JUL 12– 18
JOHANSSON,THOMAS Univ. of Lund(Technology) JUL 5 – 18
KABATIANSKI, GRIGORI Institutefor Problemsof InformationTechn. JUL 5 – 18
KLAPPER,ANDREW Univ. of Kentucky (ComputerScience) JUL 12– 18
KLOVE, TORLIEV Univ. of Bergen(Informatics) JUL 5 – 18
KUMAR, VIJAY Univ. of SouthernCalifornia(CommunicationSciences) JUL 12– 18
LEONARD, DOUG AuburnUniv. (Discrete& StatisticalSc) JUL 5 – 18
LEVENSTEIN,VLADIMIR KeldyshInstitutefor AppliedMathematics JUL 5 – 18
MAGLIVERAS, SPYROS Univ. of Nebraska(ComputerScience& Eng) JUL 5 – 18
MARTIN, WILLIAM J. Univ. of Winnipeg (MathandStatistics) JUL 5 – 18
NIEDERREITER,HARALD AustrianAcademyof Science(InformationProcessing) JUL 12– 18
PHELPS,KEVIN AuburnUniv. (DiscreteandStatistical) JUL 5 – 18
PLESS,VERA Univ. of Illinois-Chicago(Mathematics,Statistics& CS) JUL 5 – 18
SCHNEIER,BRUCE CounterpaneSystems JUL 6 – 18
SENDRIER,NICOLAS INRIA-Rocquencourt(ProjectCODES) JUL 5 – 18
SIMMONS,GUS SandiaNationalLabs JUL 5 – 10
SIMONIS,JURIAAN T. U. Delft (TechnicalMathandInformatics) JUL 5 – 18
SLOANE, NEIL A T. & T. ResearchLabs JUL 5 – 10
VAN LINT, JACOBUS TechnicalUniv. of Eindhoven JUL 5 – 10
WILSON, RICHARD CaliforniaInst. of Technology(Mathematics) JUL 5 – 10
ZEMOR,GILLES ENTS,Paris(Network Dept.) JUL 5 – 18
ZINOVIEV, VICTOR RussianAcademyof Sciences(Problemsof Info. Transmission) JUL 5 – 18

IV. THE IMA VOLUMES IN MATHEMA TICS
AND ITS APPLICATIONS

The IMA Volumesareavailablefrom Springer–Verlag. Thesevolumescanbe obtainedby calling the toll-free number
1–800–SPRINGERor by writing:

attn:BookFulfillmentDepartment
Springer-Verlag
44HartzWay
Secaucus,NJ07094
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olume104:EssaysonMathematicalRobotics
JohnBaillieul, ShankarS.Sastry, andHectorJ.Sussmann

Thechaptersin thisbookpresentanexcellentexpositionof recentdevelopmentsin bothroboticsandnonlinearcontrolcen-
teringaround(i) “hyper-redundancy”, (ii) highly oscillatoryinputs,(iii) optimalcontrol,(iv) exteriordifferentialsystems,
and(v) theuseof genericloops.Theprincipaltopicscoveredin thebookare:

1. Adaptivecontrolfor aclassof nonlinearsystems(Chapter1),

2. Event-basedmotionplanning(Chapter2),

3. Nonlinearcontrol synthesisandpathplanningin robotics—withspecialemphasison nonholonomicand ‘hyper-
redundant’roboticsystems(Chapters3–5),

4. Control designandstabilizationof driftlessaffine control systems(of the type arisingin the kinematiccontrol of
nonholonomicroboticsystems)(Chapters6–7),

5. Controldesignmethodsfor Hamiltoniansystems(Chapters8–9),and

6. Exteriordifferentialsystems(Chapter10). Thischaptercontainsa detailedintroductionto theuseof exteriordiffer-
entialmethods,includingtheGoursatandextendedGoursatnormalformsandtheirapplicationto pathplanningfor
nonholonomicsystems.

Forthcoming Volumes:

1996SummerPrograms:

EmergingApplicationsof NumberTheory

1996–1997:Mathematicsin High PerformanceComputing

Algorithmsfor ParallelProcessing

EvolutionaryAlgorithms

TheMathematicsof InformationCoding,ExtractionandDistribution

MolecularStructure:Dynamics,GeometryandTopology

StructuredAdaptiveMeshRefinementGrid Methods

ComputationalRadiologyandImaging:Therapy andDiagnostics

MathematicalandComputationalIssuesin DrugDesign

Grid GenerationandAdaptiveAlgorithms

ParallelSolutionof PartialDifferentialEquations

1997SummerProgram:Statisticsin theHealthSciences

Week1: Genetics,July7–11

Week2: Imaging,July14–18

Week3: DiagnosisandPrediction,July21–25

Weeks4 & 5: Design& Analysisof Clinical Trials,July28–Aug.8

Week6: StatisticsandEpidemiology:EnvironmentandHealth,August18–22

1997–1998:EmergingApplicationsof DynamicalSystems

NumericalMethodsfor BifurcationProblems
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