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Stability in Change

Danke, daRdie Gunstder Musen
Unverganglichesserheif3t,
DenGehaltin deinemBusen
Unddie Formin deinemGeist.

— from DauerundWedhse| by J. W. von Goethe

| keepthinking thattherewill comea semesteat MSRI
like the onebeforeit, but this just doesnt happen.The
programsof course aredesignedo vary over a broad
spectrumof pure and applied mathematics,and this
year with HyperplaneArrangementsand Applications
in thefall, Mathematical Computationahnd Statistical
Aspectf Image Analysisand Probability, Algorithms
and Statistical Physicsin the spring, is no exception.
These,togetherwith the researchworkshops(Recent
Progressin Dynamics a joint workshopwith the Clay
Mathematicsinstitute, and Mathematicaland Statisti-
cal Methodsfor Misualizationand Analysisof High Di-
mensionaData this semester)ifemainour primary ac-
tivities, and eachbringsits own personalityto MSRI:
they're asdifferentasone’s children.

(continued on page 2)

MAA and MSRIJoin Forces

The MathematicalAssociationof AmericaandMSRI collaboratedn anovel
way this May by cosponsoringworkshopMay 23—-27on GeometricCombi-
natoricshroughthe MAA's ProfessionaEnhancemererogram(PREP) The
PREPprogramis fundedby the NSF andenabledacultyin the mathemati-
cal sciencego respondo rapidandsigni cant developmentghatcanimpact
undegraduatanathematics.

The GeometricCombinatoricsvorkshop,led by FrancisEdward Su of Har
vey Mudd College,wasanoutgravth of the Fall 2003MSRI programon Dis-
creteand ComputationalGeometryin which Suwasa member The goal of
theworkshopwasto introduceparticipant¢o someof theinterestingmathe-
maticsin geometriccombinatoricanddiscretegeometrywith aview towards
bringingsomeof theseideasinto the undegraduatecurriculumandfostering
researctprojectsby participantsandtheir students. For example,mary of
theideasin the eld couldbeusedto enrichawide variety of undegraduate
coursessuchasdiscretemathematicdjnearalgebraandgeometry Someof
thematerialre ectedrecentresearctirom the Fall 2003programat MSRI.

Participantaveregivenasetof “PREParatoryproblems’to think aboutbefore
they arrived for the workshop. Thesewerea list of problemswhich related
to conceptghatwould be coveredin the workshop.By doing (or at leastat-
tempting)theseproblems participantsvould betterappreciatéhemotivation
for learningcertainconceptsn geometriccombinatorics.

In this 5-dayworkshop,therewere 24 faculty participantsin the workshop
from all typesof institutionsandat all stagesn their careers. Theworkshop
programinvolved a mixture of 15 lecturesandgroupdiscussiortime. In the

lectures,Su introduceda selectionof topicsin geometriccombinatoricsto

give thema senseof the subjectandequipthemto do furtherreading.Topics
included combinatorialcorvexity, setintersectiontheoremstriangulations,
polytopes,Ehrhartpolynomials,phylogenetictrees,tropical geometry and
combinatorial x ed point theorems. Su also pointedout several ideasthat
would nd naturalhomesn certaincoursesn theundegraduatecurriculum,
andgave themsuggestion$or undegraduateprojects.

(continued on page 2)
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Notes from the Director

(continued from page 1)

Changecanevenrestorethe situationa few changedefore.Hugo
Rossiwas Deputy Directorin 1997-99,andreturnedin thatrole
in 2003. Our Instituteis a muchricher placefor projectslike the
Math Circleshe's championedMatt Miller hascomeon boardas
AssociateDirectorfor theFall. It's adelightto work with them.

Thereare alsomore mundanedevelopmentssomerarely noticed
by MSRI's scienti ¢ visitors, that make semestersiniqueand ex-
citing. Hereareafew currentones:

Telegra ph Avenue

If you haven't visited MSRI recently you might get a surprise:
We'rein temporaryquarterspnthesecondandsixth oors at2850
Telegraph Avenue,while our own building on top of the hill at
17 GaussWay is renovated. (Addresseshangemore often than
homedfor us: 17 Gaussiay is the sameplaceas1000Centennial
Drive. Whenwe got the opportunityto nameour accessoadand
give oursehesa number we chosel7 GaussWay in honorof the
youthful Gauss$ rst major discovery, the constructibility of the
regular 17-gon.) Therearetradeofs: our currentspace like our
usualhome hasplentyof big windows (with a coupleof pinetrees
thatcomeright up to the sixth oor andbeyond),andevenviews
of the GoldenGateBridge. Marny of ces are muchlarger... but
of ce spacehasto be sharedmoreways. The mainlecturehall is
not asgoodaswe wereusedto.. . but we have anadditionalsem-
inar room that's quite nice. Most of the membersandworkshop
visitors seemto nd thesetemporaryquartersa pleasanenough
compromisethoughtheres no questionwe'll begladto gethome.
Ontheotherhand therearesome20 interestingestaurantsvithin
aten-minutewalk; that will behardto leave.

NSFRenewal and Overall Funding

We arenow in the late stagesof an NSFrenaval review. We sub-
mitted our latestproposallast May, andthe Site Visit hasjust oc-
curred. The Division of MathematicalSciencegDMS) hastold
usit will probablymake fundingrecommendationthis December
for actionby the NationalScienceBoardsoonafterwards.

Theseeventsareno surprise:With even moderateoptimism,one

couldhave foreseerthemat thefoundingof MSRI, some22 years
ago. But one might not have foreseen(thoughit wasdiscussed)
the restof the funding picture. At its founding, the Institute de-

rived about98% of its operatingsupportfrom the DMS grant(the

restcamefrom the AcademicSponsors).In constantdollarsthe

currentamountof the DMS grantis actuallya little bit (but very

little) lessthanin the beginning. However, the Institute hasbeen
ableto nd new sourcesof supportfor mathematicspublic and

private, so thatin 2000the proportionof supportfrom the DMS

wasjust 73%,andthis yearit reached8%.

By the way, thesenumbersdo not include MSRI's capital cam-
paign for the new building. Including pledges.this totals about
$10,000,000s0 far, with a long list of donors,including lots of
you, thereaderof this newsletter— to you our heartfeltthanks!

World Digital Mathema tics Library

Amongthe morespeculatie projectsthroughwhich MSRI works
to sene the mathematicalsciencesis a grant proposalto the
GordonandBetty Moore Foundationto digitize a broadswatheof

the older mathematicajournal literatureandmalke it freely avail-

ableaspartof a nascentVorld Digital Mathematicd.ibrary. The
InternationalMathematicalunion's Committeeon Electronicin-

formationandComputinghaslaid muchof thebasisfor suchanef-

fort, andthereareseveralprojectsundervay in the US andabroad
(Euclid, Emani, NUMDAM are good searchterms). If the pro-

posalis successfuthe MSRI projectwill addagreatdealto these.
MSRI's goalis to provide serviceto mathematician®y ensuring
free accesgo recordsincluding high-quality JPEGs pptical char

acterrecognitionfor searchabilityand high-quality bibliographic
datafor documentinking, allowing usergo click from paperto pa-
peracrosghe historyof mathematicsEvenfor thosesittingatone
of thetop vemathematicalibraries,whereall thesepaperamight
reside the ability to searchandbrowsein this way would be com-
pletely novel; | think it might bring asbig a changeagain, in the
way we do researclasthe otherinternetserviceshave... I'll tell

you moreaboutthisin afuture newsletterif it comego fruition!

And More. ..

Many othernovel thingsarestartingor beingplanned:PuzzleOn
Wheels(seepage6) wentlive on half the busesin SanFrancisco
on October4; DeborahLoewenbeg Ball, Herb ClemensandJim
Lewis areworking on a conferenceon MathematicalKnowledge
for Teaching;new public events,including perhapsnewith Matt
Groening creatorof the Simpsonsarein preparation And thisis
only partof thelist. ..

The purposethat unitesthesedisparateactuities is bene t to the
mathematicakciencescommunity As a byproduct,they make
MSRI aninterestingandchallengingplaceto work!

MAA and MSRIJoin Forces

(continued from page 1)

In thegroupdiscussiortime, participantgiscussedvaysin which
they would incorporatethe materialinto their coursevork, aswell
asideasthatthey maywish to pursuein their researctor research
with undegraduatesA highlight of the workshopwasthe partici-
pantpresentationsn Friday afternoonjn which they sharedheir
ideasto the whole group. Several participantstook seriouslythe
challengeof solving someof the problemsthatwereposed while
othershadgreatideason how they would wantto incorporatema-
terialinto their courses.

All in all, participantshad a greattime in the workshopand left
armedwith somenew mathematic&ndnew ideasfor their teach-
ing andresearchlin thefuture, MSRIandMAA hopeto teamupto
provide moresuchworkshopgelatedto currentor future program
themesat MSRI. For moreinformationaboutPREPprogramsjn-
cludingthis workshop seehttp://www.maa.og/prep/.



Tropical Interpola tion

Frank Sottile, TexasA&M University

Everyoneknows thattwo pointsdeterminea line, andmary who
have studiedgeometryknow that vepointsontheplanedetermine
aconic. In generaljf you have m randompointsin the planeand
you wantto passa rationalcurve of degreed throughall of them,
theremaybe no solutionto this interpolationproblem(if m is too
big), or anin nite numberof solutions(if m is too small), or a
nite numberof solutions(if m is justright). It turnsout that“m
justright” meansm = 3d- 1 (m = 2 for linesandm = 5 for

conics).

A harderquestionis, if m = 3d- 1, howmanyrationalcurvesof

degreed interpolatethe points?Let's call thisnumberN 4, sothat
N; = 1landN, = 1 becausedhe line andconic of the previous
paragraplareunique. It haslong beenknown thatN; = 12, and
in 1873ZeuthenshavedthatN4 = 620 Thatwaswherematters
stooduntil abouttenyearsago,whenKontserich andManin used
associatiity in quantumcohomologyto give anelegantrecursion
for thisnumber

The researcithemesn the MSRI winter 2004 semestepn Topo-
logical Aspectof RealAlgebraicGeometryincludedenumeratie

real algebraicgeometrytropical geometryreal planecurves,and
applicationsof real algebraicgeometry All are woven together
in the unfolding story of this interpolationproblem,a prototypical
problemof enumeative geometrywhichis theart of countingge-

ometric gures determinedy givenincidenceconditions.Hereis

anothersuchproblem: how mary linesin spacemeetfour given

lines?To answertthis, notethatthreelineslie onauniquedoubly-

ruledhyperboloid.

Thethreelineslie in oneruling, andthe seconduling consistsof
the lines meetingthe given threelines. Sincethe hyperboloidis
de ned by a quadraticequation,a fourth line will meetit in two
points. Througheachof thesetwo pointsthereis aline in the sec-
ondruling, andthesearethetwo linesmeetingourfour givenlines.

Enumeratie geometryworks bestover the complex numbersas
the numberof real gures dependssubtly on the con guration of
the gures giving theincidenceconditions.For example thefourth
line maymeetthehyperboloidin two realpoints,or in two comple

conjugatepoints,sothereareeithertwo or noreallinesmeetingall

four. Basedon mary exampleswe have cometo expectthatary

enumeratie problemmayhave all of its solutionsbereal.

Anotherneatproblemof enumeratie geometryis the 12 rational

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

In the secondcurve, two complex conjugatebranchesneetat the
isolatedpoint. Kharlamos and Degtyarer shaved that, if we let
N( ) bethenumberof real curvesof type interpolatingd given
points,

N(=<) - N(<) = 8:

Their elementarytopologicalmethodsaredescribedn my article
atwww.math.tamu.edubottile/stories/real_cubics.html.

Sincethereare at most12 suchcurves,N(=<) + N(-<) 12
andsothereare 8, 10, or 12 real rational cubicsinterpolating8
realpointsin the plane,dependinguponthe number(0, 1, or 2) of
cubicswith anisolatedpoint. Thustherewill be 12 realrational
cubicsinterpolatingary 8 of the9 pointsof intersectiorof thetwo
cubicsbelow.

WelschingerwhowasanMSRI postdodastwinter, developedthis
exampleinto atheory In generalthe singularitiesof a realratio-
nal planecurve C arenodesor isolatedpoints. The parity of the
numberof nodesisits sign (C) 2 f 1g Given3d- 1 realpoints
in the plane,Welschingeiconsideredhe quantity

X
©

the sumover all real rationalcurves C of degreed that interpo-
late the points. He showved that this weightedsum doesnot de-
pendupon the choiceof points. Write Wy for this invariant of
WelschingerFor example,we justsav thatW; = 8.

This wasa breakthroughasWgy was (almost)the rst truly non-
trivial invariantin enumeratie real algebraicgeometry Note that
Wy is alowerboundfor thenumberof realrationalcurvesthrough
3d- 1realpointsin theplane,andWy Ng.

Mikhalkin, who was an organizerof the semesterprovided the

curvesinterpolating8 pointsin the plane. Most mathematicians key to computingWy usingtropical algebraicgeometry. This is



thegeometryof thetropicalsemiring,wherethe operation®of max
and+ onrealnumbergeplacetheusualoperation®of + and . A
tropical polynomialis a piecaviselinearfunctionof theform

T(x y) = (i_rp)azx fx i+y j+cyg

where Z? isthe nite setof exponentsof T andci; 2 R are
its coefcients. A tropical polynomial T de nes a tropical curve,
whichis thesetof points(x; y) whereT(x; y) is notdifferentiable.
Herearesometropical curves:

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

Therearetwo otherinstance®f thisphenomenoof lowerbounds,
the rst of which predatedNelschingers work. Supposehatd is
evenandlet W(s) be areal polynomialof degreek(d - k + 1).
ThenEremenk and Gabrieloy shoved that thereexist real poly-

is W(s). In fact,they proved a lower boundon the numberof k-

tuplesof polynomials,up to an equivalence. Similarly, while at
MSRI, Soprun@aandl studiedsparsgolynomialsystemsassoci-
atedto posetsshaving thatthenumberof realsolutionss bounded

- belov by the sign-imbalanceof the poset. Suchlower boundsto
node enymeratie problemswhichimply theexistenceof realsolutions,

line conic cubic rationalcubic
The degreeof atropical curwve is the numberof raystendingto in-
nity in eitherof the threedirectionsWest, South,or North East.
A tropicalcune s rationalif it is a piecavise-lineaimmersionof

atree.Nodeshave valenced.

Mikhalkin shaved thereare only nitely mary rational tropical
curvesof dggreed interpolating3d- 1 genericpoints. While the
numberof such curves doesdependupon the choice of points,
Mikhalkin attachedpositive multiplicities to eachtropical curve
sothattheweightedsumdoesnot, andis in factequalto N4. He
alsoreducedthesemultiplicities and the enumeratiorof tropical
curvesto thecombinatoric®f lattice pathswithin atriangleof side
lengthd.

Mikhalkin useda correspondenciavolving the map

Log:(C )?! R?

de nedby (x;y) ¥ (logjxj;logjyj), andacertain’large comple
limit' of the complex structureon (C )2. Underthis large com-
plex limit, rationalcurvesof degreed interpolating3d- 1 points
in (C )? deformto “comple tropical curves', whoseimagesun-
der Log are ordinary tropical curves interpolatingthe imagesof
the points. The multiplicity of atropicalcurve T is the numberof
comple tropical curveswhich projectto T.

Following this correspondenceMikhalkin attacheda real multi-
plicity to eachtropicalcurve andshovedthatif thetropicalcurves
interpolatinga given 3d- 1 points have total real multiplicity N,
thenthereare3d- 1realpointswhichareinterpolatey N realra-
tional curvesof degreed. Thisrealmultiplicity is again expressed
in termsof lattice paths.

WhataboutWelschingers invariant? In the sameway, Mikhalkin
attacheda signedweight to eachtropical curve (a tropical ver
sion of Welschingers sign) and shaved that the corresponding
weightedsumequalsWelschingesinvariant. As before this trop-
ical signedweightmaybe expressedn termsof lattice paths.

During the semesterat MSRI, Itenbeg, Kharlamos, and Shus-
tin usedMikhalkin's resultsto estimateWelschingers invariant.
They shavedthatWy  £d!, andalsothat

logNg4 + O(d);
3dlogd + O(d):

logWy
logNyg

areimportantfor applications.

For example, this story was recountedover beerone evening at
the MSRI Workshopon GeometricModeling and Real Algebraic
Geometryin April 2004. A participant,Schicho realizedthatthe
resultW; = 8 for cubicsexplainedwhy a methodhe had devel-
opedalwaysseemedo work. Thiswasanalgorithmto computean
approximateparametrizatioof anarcof acurve, via arealrational
cubicinterpolating8 pointson thearc. It remainedo nd condi-
tionsthat guaranteedhe existenceof a solutionwhich is closeto
thearc. This wasjust solved by FiedlerLe Touzé,an MSRI post-
docwho hadstudiedcubics(not necessarilyational)interpolating
8 pointsto helpclassifyreal planecurvesof degree9.

The Mission at the Mission

On October8th, MSRI visited classroomsat Mission High
Schoolin SanFranciscoto meetandwork with studentsand
teacher®on mathematicapuzzlesnow postedon city busesand
onthe MSRI website(seepageb). DeputyDirectorHugoRossi
and AssociateDirector Matt Miller (photo, right) exchanged
ideasand problem-solvingstratgies with the studentsn An-
gelaTorres'class.“My studentseally enjoyedhaving visitors;
remarled Torresafterward. “Anything to continuetheir excite-
mentaboutmathis wonderful!” Photoby MarianneSmith.




Groundbr eaking Party
Jim Sotiros,MSRI

OnJunel0, overahundredMSRI friendsandsupportergathered
to celebratehe succesof MSRI's rst capitalcampaignandthe

groundbreakingdor the new building andrenovationproject. They

were greetedby a huge THANK YOU! banneron the eastside
of the building, a party canoyy, hundredsof balloons,delicious
cateredsnacksanddrinks,aspecialprintedprogram the soundof

theBrassWestensembleandtheremarkablytalentedugglerJack
Kalvanandhis assistantindoorstherewererenderingof the new

building andinformationon the campaigrandconstruction.

David Eisenlud began the of cial programby welcomingevery-
one,thankingthemfor their supportandintroducingthespealers.
Campaigrco-chairslJim SimonsandRogerStrauch MSRI trustee
Will HearstandBethBurnside,UC Berkeley Vice-Chancellofor
Researcheachmadebrief commentsSimons afterwhomthenew

auditoriumwill benamedjold ushow he decidedo give the $2.5
million challengegrantthat launchedthe campaign. Also seated
underthe canogy were Elwyn Berlekampand Doug Lind, MSRI

trustees;Ed Denton,UC Berkeley's Vice-Chancelloifor Capital
Projects; Cal Moore, co-founderof MSRI, Al Thaler longtime
NSFProgranOf cer; Bill GlasstheprojectarchitectandMichele

Wagnerfrom theNSA. All donnedspecialMSRI hardhats.

Joyce Lashofofferedareadingof EdnaSt. VincentMillay' s poem
Euclid AloneHasLooked on BeautyBare.

Simons,Strauch Hearst,Glass,Denton,BerlekampandEisentud
thendugin with engraedchromeshorvels,andturnedthe rst earth
for the constructiormproject. Many of the guestdollowedtheir ex-
ample,breakinggroundwith the ceremoniakhorels.

Guestgeceireda souwenir bookmarkcelebratinghe forthcoming
AustineMcDonnellHearstLibrary. Thenew andexpandedibrary
is madepossibleby Will Hearsts generosityandis namedafterhis
mother Donorsto the capitalcampaignadjournedo the building
for a Museiondinner, featuringa lectureby RichardC. Atkinson
on College Admissionandthe SAT andmusicby PeteMuller.

Many thanksto JoeBuhlerandeveryoneelsewho workedto make
the eventa greatsuccess.Thanksto everyonewho came,andto
everyonewho wastherein spirit!

Capital CampaignCommittee: JamesH. Simons,Co-Chairman;
RogerStrauch,Co-ChairmanpDavid A. Hodges,Vice Chairman;
Elwyn R. Berlekamp; David Forney; DouglasLind; RonaldJ.
Stern;RobertBryant.

Building Committeg(advisoryfor constructiorplanning):Douglas
Lind, Chairman;RichardBrualdi; GiselaFranlen; Silvio Levy;
DusaMcDuff; RobertMegginson;Cal Moore; CarolWood.

Building OversightCommittee(advisoryfor oversightof the construction):David
A. HodgesChairman;DouglaslLind; SandorStraus.

Photosby SheilaNewbery. More at www.sheilaneberycom/msri-groundband
www.msri.og/groundbreakingthe latterfeaturingphotosby Geoge Csicsery




Puzzles Column

Elwyn R. Berlekamp and JoeP. Buhler

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

1. Oneof thecharmsof writing this columnis correspondingvith 2. Solve thefollowing cryptogram:

peoplewho have commentsor improvementson the puzzlesthat
we presentHereis a secondorderversionof this: areaders vari-
ation of a puzzlethatwasitself a readetproposedvariationof an
earlierpuzzle.

To facilitate comparison(andprovide implicit hints)we recallthe
rst two versionsbeforegiving the new one. Lastyearwe asled
thefollowing:

100antson ameterstick begin traveling to theright or left
atonemeterperminute.Colliding antsinstantaneouslye-
versedirection;whenanantreacheitherendof themeter
stick it falls off. Whatis the longestamountof time one
mustwait to be surethatno antsremain?

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

JohnGuilford (via StanWagon)proposedhefollowing variation,
which appearedherelastspring:

100 antsare placeduniformly randomly on a one-meter
stick, and an extra ant, Alice, is placedpreciselyat the
center Eachant begins moving right or left at 1 meter
per minute (the directionbeingchosernrandomly),andin-
stantly reversesdirectionson a collision asin the earlier
problem. But whenan antreachesone of the endsof the
stick, it instantlyreversedirection.Whatis theprobability
thatafterl minuteAlice is again exactly atthecenterof the
meterstick?

Finally, Matthev Hubbardwritesasfollows (we paraphrase):

| enjoyed working on The Ant Problemin this quarters
Emissaryfrom MSRI. | alsosolved a variantwhereAlice
andtheotherantsareon acircle of circumferencel meter;
the questionand conditionsare otherwisethe same.Is the
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A solutionis of coursea one-to-oneanappingfrom thelettersthat
occurto decimaldigits suchthat the indicatedequationis true.
Leadingzeroesarenotallowed.

3. A setA of positive integersis saidto have densityd if thefrac-
tion of integersin [1;n] thatarein A approachesl asn goesto
in nity , i.e.,

d= nIHn A(n)=n;
whereA(n) is thecardinalityof thesetof elementsn A of sizeat
mostn.

Find two setsof densityone-halfwhoseintersectiordoesnot have
adensityi.e.,therelevantlimit abose doesnot exist.
4. For positive realx lessthanl, de ne

f(x) = x- x>+ x*- xB+ x16-

Doesf(x) have alimit asx approache& from belon? If so,what
is thelimit?

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

Puzzles on Wheels

From October2004 through February2005, San Franciscobus riders will

enjoy puzzling over a mathematicaproblemdisplayedamongthe adsfor
healthinsuranceandinstantrice. They — andaryoneelsewho wantsto par
ticipate— have achancedo win $100by submittingthecorrectansweonline.

This city-wide effort to bring fun andchallengingmathematicso citizensof
all ages,especiallyschool-agechildren, is fundedasa pilot projectby the
National ScienceFoundation.Seewww.msri.og/pow/ to look at the current
problem!(The pictureshovn hereis for theonethatwill goupin February)




Forthcoming Workshops

Most of theseworkshopsareofferedunderthe auspicef oneof
the currentprograms(seeDirector's Notes starting on the front
page). For moreinformationaboutthe programsandworkshops,
seewww.msri.og/calendar.

December9 to Decemberl3,2004 Mathematicakind Statistical
Methoddor Misualizationand Analysisof High DimensionaData,
organizedby GunnarCarlssonSusarHolmes,PersiDiaconis.

Decemberl6 to Decemberl8, 2004 MathematicalCirclesand
Olympiads organizedby Hugo Rossi, TatianaShubin,Zvezdelina
Stanlova, Paul Zeitz (seebelow).

January 21 to January 22, 2005 MSRIWbrkshopfor Women
in Mathematics: Introductionto Image Analysis organizedby
RuzenaBajcsy JanaKopeckaKathrynLeonard.

January 24to January 28,2005 IntroductoryWorkshopin Math-
ematical ComputationahndStatisticalAspect®f Image Analysis

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

February 7 to February 11,2005 Emphasisheekon Neuobio-
logical Mision, organizedby David DonohoandBrunoOlshausen.

February 21to February 25,2005 Emphasisi\eekon Learning
and Inferencein Low and Mid Level Vision, organizedby Andrewn
Blake andYair Weiss.

March 7 to March 11, 2005 PhaseTransitionsin Computation
and Reconstructionorganizedby Dimitris Achlioptas,Elchanan
Mossel,Yuval Peres.

March 21 to March 25, 2005 Pattern Classi cation, Learning
Theory and Object/Scen®&ecanition, organizedby Don Geman,
JitendraMalik, PietroPeronaCordeliaSchmid.

April 18to April 22,2005 Modelsof Real-Vérld RandomNet-
works organizedby David Aldous,Claire Kenyon, JonKleinber,
MichaelMitzenmacherChristosPapadimitriou PrabhakaRagha-
van.

Current and Recent Workshops
Mostrecentrst. For informationseewww.msri.og/calendar.

November5to November6, 2004 2004Blackwell-Tapia Confer
ence organizedby CarlosCastillo-Chaez, Mark Green,William
Masseg, Herbert Medina, Robert Megginson, Richard Tapia,
StephenWirkus.

November1to November5, 2004 CombinatorialAspectof Hy-
perplaneArrangementsorganizedby Philip Hanlon, PeterOrlik,
Sasha/archenlp.

October 4 to October 8, 2004 Topolagy of Arrangementsand
Applications organizedby Daniel C. Cohen MichaelFalk (chair),
PeterOrlik, AlexandruSuciu,Hiroaki Terao,Segey Yuzvinsky.

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

August 23to August 27,2004 IntroductoryWorkshopin Hyper
planeArrangementsaand Applications organizedby Michael Falk,
PeterOrlik (Chair), AlexanderSuciu, Hiroaki Terao,and Seigey
Yuzvinsky.

June 22 to June 25, 2004 Tenth Annual Confeencefor African
AmericanReseathers in the MathematicalSciences

June 14to June 18,2004 Analysisof Algorithms organizedby P.
Flajolet, P. JacquetH. Prodinger G. SeroussiR. Sedgevick, W.
Szpanlkwski, B. Vallée,andM. Weinbeger.

New Awards Honor MSRIFounder,
Associa tes

A newly establishecand generousaward in

Mathematics, carrying a purse of roughly
US$1,000,000was awardedin 2004 to MSRI's founderand
longtimeUC Berkeley mathematicianShiing-SherChernwho
alsofoundedanddirectedthe Nankailnstitute of Mathematics
in Tianjin, China.
The Shav Prize in Mathematics,administeredby the Shav
Foundationin Hong Kong, is one of threeawardsestablished
underthe auspicef Mr. Run Run Shav in November2002.
Prof. Chernrecevedthe award“for hisinitiation of the eld of
global differentialgeometryand his contrikution to the devel-
opmentof mathematicén thelast60 years”(heis now 93).

ZvezdelinaStanlova of Mills College (Oak-

land, CA) and FrancisEdward Su of Harvey

Mudd College (Claremont,CA) have won the

Mathematical Associationof America’s rst

Henry L. Alder Award, which honorsPh.D.

mathematiciansf recentvintagewho arealso
“extraordinarily successfuteacherswhosein uence extends
beyondtheclassroom”.

EmissaryreadersrememberZvezdelinafrom her time as an
MSRI postdocandherkey involvementwith mary matheduca-
tion initiatives,suchasthe Bay AreaMath Olympiads(BAMO)

and Circles, and the InternationalMathematicalOlympiads.
In Decembershewill be leading, togetherwith Hugo Rossi,
TatianaShubinandPaul Zeitz, an MSRI workshoptitled Math
Circles and Olympiads which will bring togetherdozensof

educatorsnvolvedin suchactvities andjump-starthecreation
of a nationwide network of Math Circles and of materials
andresourcedor new Circles. For detailsseewww.msri.og/
calendar/vaerkshops/Vgrkshoplnfo/295/she_workshop.

FrancisSu was an MSRI memberand workshoporganizerin
the fall of 2003andthe springof 2004 (see“MAA andMSRI

JoinForces”on front page).
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