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Stability in Change
Danke,daßdieGunstderMusen
Unvergänglichesverheißt,
DenGehaltin deinemBusen
UnddieForm in deinemGeist.

— from DauerundWechsel, by J.W. vonGoethe

I keepthinking thattherewill comeasemesteratMSRI
like theonebeforeit, but this just doesn't happen.The
programs,of course,aredesignedto vary over a broad
spectrumof pure and applied mathematics,and this
year, with HyperplaneArrangementsand Applications
in thefall, Mathematical,ComputationalandStatistical
Aspectsof Image AnalysisandProbability, Algorithms
and StatisticalPhysicsin the spring, is no exception.
These,togetherwith the researchworkshops(Recent
Progressin Dynamics, a joint workshopwith the Clay
MathematicsInstitute, and Mathematicaland Statisti-
cal Methodsfor VisualizationandAnalysisof High Di-
mensionalData this semester),remainour primaryac-
tivities, and eachbrings its own personalityto MSRI:
they'reasdifferentasone'schildren.

(continued on page 2)

MAA and MSRIJoin Forces

TheMathematicalAssociationof AmericaandMSRI collaboratedin anovel
waythisMay by cosponsoringaworkshopMay 23–27onGeometricCombi-
natoricsthroughtheMAA'sProfessionalEnhancementProgram(PREP).The
PREPprogramis fundedby the NSF andenablesfaculty in the mathemati-
cal sciencesto respondto rapidandsigni�cant developmentsthatcanimpact
undergraduatemathematics.

TheGeometricCombinatoricsworkshop,led by FrancisEdwardSuof Har-
vey MuddCollege,wasanoutgrowth of theFall 2003MSRI programonDis-
creteandComputationalGeometryin which Suwasa member. Thegoalof
theworkshopwasto introduceparticipantsto someof theinterestingmathe-
maticsin geometriccombinatoricsanddiscretegeometry, with aview towards
bringingsomeof theseideasinto theundergraduatecurriculumandfostering
researchprojectsby participantsand their students.For example,many of
theideasin the�eld couldbeusedto enricha wide varietyof undergraduate
courses,suchasdiscretemathematics,linearalgebra,andgeometry. Someof
thematerialre�ectedrecentresearchfrom theFall 2003programatMSRI.

Participantsweregivenasetof “PREParatoryproblems”to thinkaboutbefore
they arrived for the workshop. Thesewerea list of problemswhich related
to conceptsthatwould becoveredin theworkshop.By doing(or at leastat-
tempting)theseproblems,participantswouldbetterappreciatethemotivation
for learningcertainconceptsin geometriccombinatorics.

In this 5-dayworkshop,therewere24 faculty participantsin the workshop
from all typesof institutionsandat all stagesin their careers.Theworkshop
programinvolveda mixtureof 15 lecturesandgroupdiscussiontime. In the
lectures,Su introduceda selectionof topics in geometriccombinatorics,to
give themasenseof thesubjectandequipthemto do furtherreading.Topics
includedcombinatorialconvexity, set intersectiontheorems,triangulations,
polytopes,Ehrhartpolynomials,phylogenetictrees,tropical geometry, and
combinatorial�x ed point theorems.Su alsopointedout several ideasthat
would �nd naturalhomesin certaincoursesin theundergraduatecurriculum,
andgave themsuggestionsfor undergraduateprojects.

(continued on page 2)
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Notes from the Director
(continued from page 1)

Changecanevenrestorethesituationa few changesbefore.Hugo
RossiwasDeputyDirector in 1997–99,andreturnedin that role
in 2003. Our Instituteis a muchricherplacefor projectslike the
Math Circleshe's championed.Matt Miller hascomeon boardas
AssociateDirectorfor theFall. It' sadelightto work with them.

Therearealsomoremundanedevelopments,somerarelynoticed
by MSRI's scienti�c visitors, thatmake semestersuniqueandex-
citing. Herearea few currentones:

Telegra ph Avenue

If you haven't visited MSRI recently, you might get a surprise:
We're in temporaryquarters,onthesecondandsixth �oors at2850
TelegraphAvenue,while our own building on top of the hill at
17 GaussWay is renovated. (Addresseschangemoreoften than
homesfor us: 17GaussWay is thesameplaceas1000Centennial
Drive. Whenwe got theopportunityto nameour accessroadand
give ourselvesa number, we chose17 GaussWay in honorof the
youthful Gauss's �rst major discovery, the constructibilityof the
regular 17-gon.) Therearetradeoffs: our currentspace,like our
usualhome,hasplentyof big windows(with acoupleof pinetrees
thatcomeright up to thesixth �oor andbeyond),andevenviews
of the GoldenGateBridge. Many of�ces aremuch larger.. .but
of�ce spacehasto besharedmoreways. Themain lecturehall is
not asgoodaswe wereusedto.. .but we have anadditionalsem-
inar room that's quite nice. Most of the membersandworkshop
visitors seemto �nd thesetemporaryquartersa pleasantenough
compromise,thoughthere'snoquestionwe'll begladto gethome.
Ontheotherhand,therearesome20 interestingrestaurantswithin
a ten-minutewalk; that will behardto leave.

NSFRenewal and Overall Funding

We arenow in thelatestagesof anNSFrenewal review. We sub-
mittedour latestproposallastMay, andtheSiteVisit hasjust oc-
curred. The Division of MathematicalSciences(DMS) hastold
usit will probablymakefundingrecommendationsthisDecember,
for actionby theNationalScienceBoardsoonafterwards.

Theseeventsareno surprise:With even moderateoptimism,one
couldhave foreseenthemat thefoundingof MSRI, some22years
ago. But onemight not have foreseen(thoughit wasdiscussed)
the restof the funding picture. At its founding, the Institutede-
rivedabout98%of its operatingsupportfrom theDMS grant(the
restcamefrom the AcademicSponsors).In constantdollars the
currentamountof the DMS grant is actuallya little bit (but very
little) lessthanin the beginning. However, the Institutehasbeen
able to �nd new sourcesof supportfor mathematics,public and
private,so that in 2000the proportionof supportfrom the DMS
wasjust73%,andthisyearit reached68%.

By the way, thesenumbersdo not include MSRI's capital cam-
paign for the new building. Including pledges,this totals about
$10,000,000so far, with a long list of donors,including lots of
you, thereadersof thisnewsletter— to youourheartfeltthanks!

World Dig ital Ma thema tics Library

Amongthemorespeculative projectsthroughwhich MSRI works
to serve the mathematicalsciencesis a grant proposal to the
GordonandBetty MooreFoundationto digitizea broadswatheof
theoldermathematicaljournal literatureandmake it freely avail-
ableaspartof a nascentWorld Digital MathematicsLibrary. The
InternationalMathematicalUnion's Committeeon ElectronicIn-
formationandComputinghaslaid muchof thebasisfor suchanef-
fort, andthereareseveralprojectsunderway in theUS andabroad
(Euclid, Emani, NUMDAM are good searchterms). If the pro-
posalis successful,theMSRI projectwill addagreatdealto these.
MSRI's goal is to provide serviceto mathematiciansby ensuring
freeaccessto recordsincludinghigh-qualityJPEGs,opticalchar-
acterrecognitionfor searchability, andhigh-qualitybibliographic
datafor documentlinking, allowingusersto click from paperto pa-
peracrossthehistoryof mathematics.Evenfor thosesittingatone
of thetop � vemathematicallibraries,whereall thesepapersmight
reside,theability to searchandbrowsein this way would becom-
pletelynovel; I think it might bring asbig a change,again, in the
way we do researchasthe otherinternetserviceshave.. . I' ll tell
youmoreaboutthis in a futurenewsletterif it comesto fruition!

And More. . .

Many othernovel thingsarestartingor beingplanned:PuzzlesOn
Wheels(seepage6) went live on half thebusesin SanFrancisco
on October4; DeborahLoewenberg Ball, HerbClemens,andJim
Lewis areworking on a conferenceon MathematicalKnowledge
for Teaching;new public events,includingperhapsonewith Matt
Groening,creatorof theSimpsons,arein preparation.And this is
only partof thelist. . .

The purposethat unitesthesedisparateactivities is bene�t to the
mathematicalsciencescommunity. As a byproduct,they make
MSRI aninterestingandchallengingplaceto work!

MAA and MSRIJoin Forces
(continued from page 1)

In thegroupdiscussiontime,participantsdiscussedwaysin which
they would incorporatethematerialinto their coursework, aswell
asideasthat they maywish to pursuein their researchor research
with undergraduates.A highlightof theworkshopwasthepartici-
pantpresentationson Fridayafternoon,in which they sharedtheir
ideasto the whole group. Several participantstook seriouslythe
challengeof solvingsomeof theproblemsthatwereposed,while
othershadgreatideason how they would wantto incorporatema-
terial into their courses.

All in all, participantshada greattime in the workshopand left
armedwith somenew mathematicsandnew ideasfor their teach-
ing andresearch.In thefuture,MSRI andMAA hopeto teamupto
provide moresuchworkshopsrelatedto currentor futureprogram
themesat MSRI. For moreinformationaboutPREPprograms,in-
cludingthisworkshop,seehttp://www.maa.org/prep/.
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Tropical Inter pola tion
Frank Sottile, TexasA&M University

Everyoneknows that two pointsdeterminea line, andmany who
havestudiedgeometryknow that� vepointsontheplanedetermine
a conic. In general,if you have m randompointsin theplaneand
you want to passa rationalcurve of degreed throughall of them,
theremaybeno solutionto this interpolationproblem(if m is too
big), or an in�nite numberof solutions(if m is too small), or a
�nite numberof solutions(if m is just right). It turnsout that “m
just right” meansm = 3d- 1 (m = 2 for lines andm = 5 for
conics).

A harderquestionis, if m = 3d- 1, howmanyrationalcurvesof
degreed interpolatethepoints?Let's call this numberN d , sothat
N1 = 1 andN2 = 1 becausethe line andconic of the previous
paragraphareunique. It haslong beenknown thatN 3 = 12, and
in 1873ZeuthenshowedthatN 4 = 620. Thatwaswherematters
stooduntil abouttenyearsago,whenKontsevich andManin used
associativity in quantumcohomologyto give anelegant recursion
for thisnumber.

Theresearchthemesin theMSRI winter 2004semesteron Topo-
logicalAspectsof RealAlgebraicGeometryincludedenumerative
realalgebraicgeometry, tropicalgeometry, realplanecurves,and
applicationsof real algebraicgeometry. All are woven together
in theunfoldingstoryof this interpolationproblem,a prototypical
problemof enumerativegeometry, which is theartof countingge-
ometric�gures determinedby givenincidenceconditions.Hereis
anothersuchproblem: how many lines in spacemeetfour given
lines?To answerthis,notethatthreelineslie on a uniquedoubly-
ruledhyperboloid.

Thethreelines lie in oneruling, andthesecondruling consistsof
the lines meetingthe given threelines. Sincethe hyperboloidis
de�ned by a quadraticequation,a fourth line will meetit in two
points.Througheachof thesetwo pointsthereis a line in thesec-
ondruling,andthesearethetwo linesmeetingourfour givenlines.

Enumerative geometryworks bestover the complex numbers,as
thenumberof real �gures dependssubtlyon thecon�guration of
the�gures giving theincidenceconditions.For example,thefourth
linemaymeetthehyperboloidin tworealpoints,or in twocomplex
conjugatepoints,sothereareeithertwo or noreallinesmeetingall
four. Basedon many examples,we have cometo expectthatany
enumerativeproblemmayhaveall of its solutionsbereal.

Anotherneatproblemof enumerative geometryis the12 rational
curves interpolating8 points in the plane. Most mathematicians

arefamiliar with the nodal(rational)cubic shown on the left be-
low. Thereis anothertype of real rational cubic, shown on the
right.

In thesecondcurve, two complex conjugatebranchesmeetat the
isolatedpoint. Kharlamov andDegtyarev showed that, if we let
N(� ) bethenumberof realcurvesof type� interpolating8 given
points,

N( ) - N( ) = 8:

Their elementarytopologicalmethodsaredescribedin my article
atwww.math.tamu.edu/~sottile/stories/real_cubics.html.

Sincethereareat most12 suchcurves,N( ) + N( ) � 12,
and so thereare 8, 10, or 12 real rational cubicsinterpolating8
realpointsin theplane,dependinguponthenumber(0, 1, or 2) of
cubicswith an isolatedpoint. Thustherewill be 12 real rational
cubicsinterpolatingany 8 of the9 pointsof intersectionof thetwo
cubicsbelow.

Welschinger,whowasanMSRI postdoclastwinter, developedthis
exampleinto a theory. In general,thesingularitiesof a real ratio-
nal planecurve C arenodesor isolatedpoints. The parity of the
numberof nodesis its sign� (C) 2 f� 1g. Given3d- 1 realpoints
in theplane,Welschingerconsideredthequantity

�
�
�
X

� (C)
�
�
� ;

the sumover all real rationalcurvesC of degreed that interpo-
late the points. He showed that this weightedsum doesnot de-
pendupon the choiceof points. Write Wd for this invariant of
Welschinger. For example,we just saw thatW3 = 8.

This wasa breakthrough,asWd was(almost)the �rst truly non-
trivial invariantin enumerative realalgebraicgeometry. Note that
Wd is a lowerboundfor thenumberof realrationalcurvesthrough
3d- 1 realpointsin theplane,andWd � Nd .

Mikhalkin, who was an organizerof the semester, provided the
key to computingWd usingtropical algebraicgeometry.This is
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thegeometryof thetropicalsemiring,wheretheoperationsof max
and+ onrealnumbersreplacetheusualoperationsof + and � . A
tropicalpolynomialis apiecewiselinearfunctionof theform

T(x; y) = max
( i;j ) 2 �

fx � i + y � j + ci;j g;

where� � Z2 is the�nite setof exponentsof T andci;j 2 R are
its coef�cients. A tropical polynomialT de�nes a tropical curve,
which is thesetof points(x; y) whereT(x; y) is notdifferentiable.
Herearesometropicalcurves:

-
node

line conic cubic rationalcubic

Thedegreeof a tropicalcurve is thenumberof raystendingto in-
�nity in eitherof the threedirectionsWest,South,or North East.
A tropicalcurve is rationalif it is a piecewise-linearimmersionof
a tree.Nodeshavevalence4.

Mikhalkin showed thereare only �nitely many rational tropical
curvesof degreed interpolating3d- 1 genericpoints. While the
numberof suchcurves doesdependupon the choiceof points,
Mikhalkin attachedpositive multiplicities to eachtropical curve
sothat theweightedsumdoesnot, andis in factequalto N d . He
also reducedthesemultiplicities and the enumerationof tropical
curvesto thecombinatoricsof latticepathswithin atriangleof side
lengthd.

Mikhalkin usedacorrespondenceinvolving themap

Log : (C� )2 ! R2

de�ned by (x; y) 7! (log jxj; log jyj), anda certain`largecomplex
limit' of the complex structureon (C� )2 . Under this large com-
plex limit, rationalcurvesof degreed interpolating3d- 1 points
in (C� )2 deformto `complex tropical curves', whoseimagesun-
der Log are ordinary tropical curves interpolatingthe imagesof
thepoints.Themultiplicity of a tropicalcurve T is thenumberof
complex tropicalcurveswhichprojectto T.

Following this correspondence,Mikhalkin attacheda real multi-
plicity to eachtropicalcurveandshowedthatif thetropicalcurves
interpolatinga given 3d- 1 pointshave total real multiplicity N,
thenthereare3d- 1 realpointswhichareinterpolatedbyN realra-
tional curvesof degreed. This realmultiplicity is again expressed
in termsof latticepaths.

WhataboutWelschinger's invariant?In thesameway, Mikhalkin
attacheda signedweight to eachtropical curve (a tropical ver-
sion of Welschinger's sign) and showed that the corresponding
weightedsumequalsWelschinger's invariant.As before,this trop-
ical signedweightmaybeexpressedin termsof latticepaths.

During the semesterat MSRI, Itenberg, Kharlamov, and Shus-
tin usedMikhalkin's resultsto estimateWelschinger's invariant.
They showedthatWd � 1

3 d!, andalsothat

logWd = logNd + O(d);

logNd = 3d logd + O(d):

Thusat leastlogarithmically, mostrationalcurvesof degreed in-
terpolating3d- 1 realpointsin theplanearereal.

Therearetwo otherinstancesof thisphenomenonof lowerbounds,
the �rst of which predatesWelschinger's work. Supposethatd is
even andlet W(s) be a real polynomialof degreek(d - k + 1).
ThenEremenko andGabrielov showed that thereexist real poly-
nomialsf 1 (s); : : : ; f k (s) of degreed whoseWronskideterminant
is W(s). In fact, they proveda lower boundon thenumberof k-
tuplesof polynomials,up to an equivalence. Similarly, while at
MSRI, SoprunovaandI studiedsparsepolynomialsystemsassoci-
atedtoposets,showing thatthenumberof realsolutionsisbounded
below by the sign-imbalanceof the poset. Suchlower boundsto
enumerativeproblems,whichimply theexistenceof realsolutions,
areimportantfor applications.

For example, this story was recountedover beerone evening at
theMSRI Workshopon GeometricModelingandRealAlgebraic
Geometryin April 2004. A participant,Schicho,realizedthat the
resultW3 = 8 for cubicsexplainedwhy a methodhe haddevel-
opedalwaysseemedto work. Thiswasanalgorithmto computean
approximateparametrizationof anarcof acurve,via arealrational
cubic interpolating8 pointson thearc. It remainedto �nd condi-
tions thatguaranteedtheexistenceof a solutionwhich is closeto
thearc. This wasjust solvedby Fiedler-Le Touzé,anMSRI post-
docwhohadstudiedcubics(notnecessarilyrational)interpolating
8 pointsto helpclassifyrealplanecurvesof degree9.

The Mission at the Mission

On October8th, MSRI visited classroomsat Mission High
Schoolin SanFranciscoto meetand work with studentsand
teachersonmathematicalpuzzlesnow postedoncity busesand
ontheMSRI website(seepage6). DeputyDirectorHugoRossi
and AssociateDirector Matt Miller (photo, right) exchanged
ideasandproblem-solvingstrategieswith the studentsin An-
gelaTorres'class.“My studentsreallyenjoyedhaving visitors,”
remarkedTorresafterward. “Anything to continuetheir excite-
mentaboutmathis wonderful!” Photoby MarianneSmith.
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Groundbr eaking Par ty
Jim Sotiros,MSRI

OnJune10,overahundredMSRI friendsandsupportersgathered
to celebratethe successof MSRI's �rst capitalcampaignandthe
groundbreakingfor thenew building andrenovationproject.They
were greetedby a hugeTHANK YOU! banneron the eastside
of the building, a party canopy, hundredsof balloons,delicious
cateredsnacksanddrinks,aspecialprintedprogram,thesoundsof
theBrassWestensemble,andtheremarkablytalentedjugglerJack
Kalvanandhisassistant.Indoorstherewererenderingsof thenew
building andinformationon thecampaignandconstruction.

David Eisenbud began the of�cial programby welcomingevery-
one,thankingthemfor theirsupport,andintroducingthespeakers.
Campaignco-chairsJimSimonsandRogerStrauch,MSRI trustee
Will Hearst,andBethBurnside,UC Berkeley Vice-Chancellorfor
Research,eachmadebrief comments.Simons,afterwhomthenew

auditoriumwill benamed,told ushow hedecidedto give the$2.5
million challengegrant that launchedthe campaign.Also seated
underthe canopy wereElwyn BerlekampandDoug Lind, MSRI
trustees;Ed Denton,UC Berkeley's Vice-Chancellorfor Capital
Projects;Cal Moore, co-founderof MSRI, Al Thaler, longtime
NSFProgramOf�cer; Bill Glass,theprojectarchitect,andMichele
Wagnerfrom theNSA. All donnedspecialMSRI hardhats.

JoyceLashofoffereda readingof EdnaSt.VincentMillay' s poem
EuclidAloneHasLookedonBeautyBare.

Simons,Strauch,Hearst,Glass,Denton,BerlekampandEisenbud
thendugin with engravedchromeshovels,andturnedthe�rst earth
for theconstructionproject.Many of theguestsfollowedtheir ex-
ample,breakinggroundwith theceremonialshovels.

Guestsreceiveda souvenir bookmarkcelebratingtheforthcoming
AustineMcDonnellHearstLibrary. Thenew andexpandedlibrary
is madepossibleby Will Hearst'sgenerosityandis namedafterhis
mother. Donorsto thecapitalcampaignadjournedto thebuilding
for a Museiondinner, featuringa lectureby RichardC. Atkinson
onCollegeAdmissionsandtheSAT andmusicby PeteMuller.

Many thanksto JoeBuhlerandeveryoneelsewhoworkedto make
the event a greatsuccess.Thanksto everyonewho came,andto
everyonewhowastherein spirit!

CapitalCampaignCommittee: JamesH. Simons,Co-Chairman;
RogerStrauch,Co-Chairman;David A. Hodges,Vice Chairman;
Elwyn R. Berlekamp;David Forney; DouglasLind; Ronald J.
Stern;RobertBryant.

BuildingCommittee(advisoryfor constructionplanning):Douglas
Lind, Chairman;RichardBrualdi; GiselaFränken; Silvio Levy;
DusaMcDuff; RobertMegginson;CalMoore;CarolWood.

Building OversightCommittee(advisoryfor oversightof theconstruction):David
A. Hodges,Chairman;DouglasLind; SandorStraus.

Photosby SheilaNewbery. More at www.sheilanewbery.com/msri-groundb/and
www.msri.org/groundbreaking/,thelatterfeaturingphotosby GeorgeCsicsery.
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Puzzles Column
Elwyn R. Berlekamp and JoeP. Buhler

1. Oneof thecharmsof writing thiscolumnis correspondingwith
peoplewho have commentsor improvementson the puzzlesthat
we present.Hereis a secondorderversionof this: a reader's vari-
ationof a puzzlethatwasitself a reader-proposedvariationof an
earlierpuzzle.

To facilitatecomparison(andprovide implicit hints)we recall the
�rst two versionsbeforegiving the new one. Last yearwe asked
thefollowing:

100antsonameterstickbegin traveling to theright or left
atonemeterperminute.Colliding antsinstantaneouslyre-
versedirection;whenanantreacheseitherendof themeter
stick it falls off. What is the longestamountof time one
mustwait to besurethatnoantsremain?

(Theorigin of thispuzzleisn't clear;it canbefoundonseveralweb
sites.)

JohnGuilford (via StanWagon)proposedthefollowing variation,
whichappearedherelastspring:

100 antsare placeduniformly randomlyon a one-meter
stick, and an extra ant, Alice, is placedpreciselyat the
center. Eachant begins moving right or left at 1 meter
perminute(thedirectionbeingchosenrandomly),andin-
stantly reversesdirectionson a collision as in the earlier
problem. But whenan ant reachesoneof the endsof the
stick,it instantlyreversesdirection.Whatis theprobability
thatafter1 minuteAlice is againexactlyat thecenterof the
meterstick?

Finally, Matthew Hubbardwritesasfollows (weparaphrase):

I enjoyed working on The Ant Problemin this quarter's
Emissaryfrom MSRI. I alsosolved a variantwhereAlice
andtheotherantsareonacircleof circumference1 meter;
thequestionandconditionsareotherwisethesame.Is the

solution to this problemwell known? A lot of the think-
ing is similar to the solutionof the stick problem,but the
answeris slightly different.

2. Solve thefollowing cryptogram:

MAAAMS
+ SIAM
+ MEETING
=

IN
+ ATLANTA
+ 01
+ 06
+ 2005

A solutionis of coursea one-to-onemappingfrom the lettersthat
occur to decimaldigits suchthat the indicatedequationis true.
Leadingzeroesarenotallowed.

3. A setA of positive integersis saidto havedensityd if thefrac-
tion of integersin [1;n] that arein A approachesd asn goesto
in�nity , i.e.,

d = lim
n !1

A(n)=n;

whereA(n) is thecardinalityof thesetof elementsin A of sizeat
mostn.

Find two setsof densityone-halfwhoseintersectiondoesnothave
adensity, i.e., therelevantlimit above doesnotexist.

4. For positive realx lessthan1, de�ne

f (x) = x - x2 + x4 - x8 + x16 - � � �

Doesf (x) have a limit asx approaches1 from below? If so,what
is thelimit?

(We thank Noam Elkies for this question,which he postedto
sci.math.researchrecently.)

Puzzles on Wheels

From October2004 throughFebruary2005, SanFranciscobus riders will
enjoy puzzling over a mathematicalproblemdisplayedamongthe adsfor
healthinsuranceandinstantrice. They — andanyoneelsewho wantsto par-
ticipate— haveachancetowin $100bysubmittingthecorrectansweronline.

This city-wideeffort to bring fun andchallengingmathematicsto citizensof
all ages,especiallyschool-agechildren, is fundedasa pilot projectby the
NationalScienceFoundation.Seewww.msri.org/pow/ to look at thecurrent
problem!(Thepictureshown hereis for theonethatwill goup in February.)

Travel the path around once.What is the missing number?
Answer this correctly by January 1 and you could win $100. Visit www.msri.org for a hint or to submit a solution.

---1

1 1

1 1

2

?
Travel the path around once. What is the missing number?
Answer this correctly by January 1 and you could win $100. Visit www.msri.org for a hint or to submit a solution.

-1

1 1

1 1

2

?
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Forthcoming Workshops
Most of theseworkshopsareofferedundertheauspicesof oneof
the currentprograms(seeDirector's Notesstartingon the front
page).For moreinformationaboutthe programsandworkshops,
seewww.msri.org/calendar.

December9 to December13,2004: MathematicalandStatistical
Methodsfor VisualizationandAnalysisof High DimensionalData,
organizedby GunnarCarlsson,SusanHolmes,PersiDiaconis.

December16 to December18, 2004: MathematicalCirclesand
Olympiads, organizedby HugoRossi,TatianaShubin,Zvezdelina
Stankova,PaulZeitz (seebelow).

January 21 to January 22, 2005: MSRI Workshopfor Women
in Mathematics: Introduction to Image Analysis, organizedby
RuzenaBajcsy, JanaKopecka,KathrynLeonard.

January 24to January 28,2005: IntroductoryWorkshopin Math-
ematical,ComputationalandStatisticalAspectsof ImageAnalysis.

January 31 to February 4, 2005: Markov chains in algorithms
andstatisticalphysics, organizedby FabioMartinelli, Alistair Sin-
clair, Eric Vigoda.

February 7 to February 11,2005: EmphasisWeekon Neurobio-
logical Vision, organizedby David DonohoandBrunoOlshausen.

February 21 to February 25,2005: EmphasisWeekon Learning
andInferencein Low andMid Level Vision, organizedby Andrew
BlakeandYair Weiss.

Mar ch 7 to Mar ch 11, 2005: PhaseTransitionsin Computation
and Reconstruction, organizedby Dimitris Achlioptas,Elchanan
Mossel,Yuval Peres.

Mar ch 21 to Mar ch 25, 2005: Pattern Classi�cation, Learning
Theory, andObject/SceneRecognition, organizedby Don Geman,
JitendraMalik, PietroPerona,CordeliaSchmid.

April 18 to April 22, 2005: Modelsof Real-World RandomNet-
works, organizedby David Aldous,ClaireKenyon,JonKleinberg,
MichaelMitzenmacher, ChristosPapadimitriou,PrabhakarRagha-
van.

Current and Recent Workshops

Most recent�rst. For informationseewww.msri.org/calendar.

November5 to November6,2004: 2004Blackwell-TapiaConfer-
ence, organizedby CarlosCastillo-Chavez,Mark Green,William
Massey, Herbert Medina, Robert Megginson, Richard Tapia,
StephenWirkus.

November1 to November5, 2004: CombinatorialAspectsof Hy-
perplaneArrangements, organizedby Philip Hanlon,PeterOrlik,
SashaVarchenko.

October 4 to October 8, 2004: Topology of Arrangementsand
Applications, organizedby DanielC. Cohen,MichaelFalk (chair),
PeterOrlik, AlexandruSuciu,Hiroaki Terao,Sergey Yuzvinsky.

September27 to October 1, 2004: RecentProgressin Dynam-
ics, organizedby Michael Brin, Boris Hasselblatt(chair), Gre-
gory Margulis, Yakov Pesin,PeterSarnak,Klaus Schmidt,Ralf
Spatzier, RobertZimmer.

August 23 to August 27,2004: IntroductoryWorkshopin Hyper-
planeArrangementsandApplications, organizedby MichaelFalk,
PeterOrlik (Chair), AlexanderSuciu,Hiroaki Terao,andSergey
Yuzvinsky.

June 22 to June 25, 2004: TenthAnnualConferencefor African
AmericanResearchers in theMathematicalSciences.

June14to June18,2004: Analysisof Algorithms, organizedby P.
Flajolet,P. Jacquet,H. Prodinger, G. Seroussi,R. Sedgewick, W.
Szpankowski, B. Vallée,andM. Weinberger.

New Awards Honor MSRIFounder ,
Associa tes

A newly establishedand generousaward in
Mathematics,carrying a purse of roughly

US$1,000,000,was awardedin 2004 to MSRI's founderand
longtimeUC Berkeley mathematician,Shiing-ShenChern,who
alsofoundedanddirectedtheNankaiInstituteof Mathematics
in Tianjin, China.

The Shaw Prize in Mathematics,administeredby the Shaw
Foundationin Hong Kong, is oneof threeawardsestablished
underthe auspicesof Mr. Run Run Shaw in November2002.
Prof. Chernreceivedtheaward“for his initiation of the�eld of
global differentialgeometryandhis contribution to the devel-
opmentof mathematicsin thelast60years”(heis now 93).

ZvezdelinaStankova of Mills College (Oak-
land, CA) and FrancisEdward Su of Harvey
Mudd College (Claremont,CA) have won the
MathematicalAssociationof America's �rst
Henry L. Alder Award, which honorsPh.D.
mathematiciansof recentvintagewho arealso

“extraordinarily successfulteacherswhose in�uence extends
beyondtheclassroom”.

EmissaryreadersrememberZvezdelinafrom her time as an
MSRI postdocandherkey involvementwith many matheduca-
tion initiatives,suchastheBayAreaMathOlympiads(BAMO)
and Circles, and the InternationalMathematicalOlympiads.
In Decembershewill be leading, togetherwith Hugo Rossi,
TatianaShubinandPaul Zeitz, anMSRI workshoptitled Math
Circles and Olympiads, which will bring togetherdozensof
educatorsinvolvedin suchactivitiesandjump-startthecreation
of a nationwide network of Math Circles and of materials
andresourcesfor new Circles. For detailsseewww.msri.org/
calendar/workshops/WorkshopInfo/295/show_workshop.

FrancisSu wasan MSRI memberandworkshoporganizerin
the fall of 2003andthespringof 2004(see“MAA andMSRI
JoinForces”on front page).
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