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Detta NummerJo det blir ett nummer till. Utskiket fortsätter om än lite haltande. Jag�k inte den entydigt uppmuntrande respons som jag hade hoppats på vidårsmötet uppe i Umeå den 4 juni. Tyvärr var jag inte förmögen att bevistamötet oh därmed sattes ingenting på spets. Jag förväntas fortfarande attvara redaktör oh tänker göra min plikt. Livet går vidare. Dessutom sålänge pappersupplagor på eget initiativ tryks på vissa institutioner anserjag att tidningen fortfarande existerar fysiskt. Vi får se vad nästa årsmötekan ge för framtida riktlinjer.Haltande eller inte, detta nummer kommer att bli det tjokaste som nå-gonsin utgivits. Det har som uppenbart tema ICM i Hyderabad. Jag pre-senterar ambiansen (d.v.s. Indien oh Hyderabad) oh låter några deltagarekomma till tals. Jag presenterar även Fieldsmedaljörerna, samt hoppas attnågra svenskar känner sig föranledda att skriva närmare om dem, speielltStanislav Smirnov med tanke på hans svenska anknytning, i något kommandenummer. Torbjörn Lundh rapporterar om GA (General Assembly) som en-ligt traditionen ägde rum ett par dagar innan ICM. Denna gång förlades detmötet till närbelägna Bangalore. Jag intervjuar Guillermo Curbera, i hansegenskap som nybliven kurator för ICMs arkiv, samt Ragni Piene som äravgående medlem av Exeutive Committe. Jag låter även den del deltagarekomma till tals oh dela med sig av sina erfarenheter. Bill Casselman, asso-iate editor of AMS Noties samt den som är ansvarig för dess omslag, skriverom problemen med plenarföreläsningar. IMU har även tagit initiativet tillatt bemöta den växande trenden om automatisk evaluering av artiklar via'impat-fators'. Detta är etablerat inom vetenskaperna, men är det egentli-gen så rättvist när det gäller matematiken? Vi har en annan kultur. Jaghar fått tillåtelse av Douglas Arnold att pre-publiera hans artikel 'Nefari-ous numbers' i vilken han påpekar hur dessa så populära iteringsmått kanmanipuleras. Denna artikel kommer att o�iellt publiseras av Noties1. Jaghoppas att den skall provoera fram några synpunkter bland läsarna som kanframföras till författaren inför den slutgiltiga publieringen. Jag har även viaNils Denkers omsorg kommit över ett referat av en paneldebatt på temat,transkriberat av John Ball oh tänkt att utkomma i the Proeedings of ICMi Hyderabad, oh fått de berördas tillåtelse att publiera. Transkriberin-gen blir ganska lång. Slutligen skriver Yves Meyer om elitutbildningen iFrankrike. Detta är en del av en kommande intervju som skall publieras iEMS Newsletter. Visserligen kan man tyka att detta inte har något medICM att göra, oh det kan stämma. men å andra sidan �k Meyer för övrigtmottagai Hyderabad det prestigefyllda Gauss-priset som delas ut i sambandmed Fieldsmedaljerna sedan Madrid 2006.Men numret är inte uteslutande ägnat ICM. Jag är alltid glad när läsarnasjälvmant inkommer med artiklar. Gustaf Söderlind har läst den enkät om1Marh 2011,58:3 1



vad en matematiker bör kunna som iordningställt av David Mumford ohPhilip Davis vid brown University, oh som jag lät publiera i Utskiket ifebruari. Han riktar sig speiellt kritiskt mot mitt eget bidrag i denna enkät.Jag skall i sinom tid bemöta denna kritik. Jag är under tiden myket taksamför att Utskikets artiklar läses oh provoerar. Jag har även varit ute ohrest på NCMs uppdrag till Warwik University för att trä�a den produktivepopluärmatematiske författaren Ian Stewart. Jag har ju i tidigare nummerintervjuat både du Sautoy oh Devlin. Intervjun med Stewart avslutar tre-klövern. Denna intervju är speellt lång eftersom jag spenderade en hel dagkonverserande honom.Ulf Persson (redaktör) Göteborg 15 november 2010
⋄ ⋄ ⋄ ⋄Titelsidans IllustrationTitelsidan visar en bild från ett tempeli Tiruhhirappalli. Det är till skillnadfrån de andra omslagsbilderna ingentingmatematiskt intressant med denna. Dokvarför måste det alltid vara det? Meraspei�kt, kortet är taget från muren somomgärdar Sri Ranganathaswamy templeti ovannämnda stad. Mitt på dagen, ob-servera de korta skuggorna, oh stekhett.Speiellt uppe på muren. I hinduiska tem-pel går man barfota, skodon får man lämnautanför, oftast mot en liten symbolisk avgift.Solbelysta golv blir synnerligen stekheta,oh uppe på denna mur hoppar man frampå säkar man tar med sig. Notera säk-väven i bildens högra sida.Templet är stort, i själva verket utgör komplexet nästan en liten stad. Så-dana tempelkomplex är speiellt vanliga i södra Indien. Där åter�nner maninte bara tillbedjare oh objekten för deras tillbedjan, men även allehandadjur som getter, kor, kameler, oh i förekommande fall elefanter. Hinduiskatempel är byggda runt ett inre sanktum. Dit har inte ike-hinduer någottillträde. Men hur visar man att man är hindu? Ras oh klädsel. En indieri tradionell dräkt har väl inga problem, men en konverterad västerlänning?Skall man klara en frågetest? I så fall skulle de �esta hinduer bli diskvali�-erade. 2



Barelona oh SMT-sponsringTobias EkholmSedan förra numret har vi hunnit avverka både vårmöte i Umeå oh höstmötei Barelona. Vårmötet blev en lykad tillställning. Temat för mötet var PDEmed föredrag av John Andersson (Warwik), Vladimir Kozlov (Linköping),Kaj Nyström (Umeå) oh Lars-Erik Persson (Luleå). Utöver detta presen-terade Torsten Ekedahl årets Abelpristagare John Tate oh Bo Berndtssonårets Wallenbergpristagare Robert Berman som okså emottog själva priset.Stort tak till Umeå för utmärkt organisation.Första svensk-katalanska matematikkonferensen ägde rum i entrala Bar-elona vid Institut d'Estudis Catalans 16-18/9. Konferensen hade sex par-allelsektioner var oh en med ett plenarföredrag oh två pass med åttahalvtimmesfördrag vardera. Det var ett intensivt program med många in-tressanta föredrag som sträkte över en lång rad av matematikens områ-den. Konferensen innebar förutom kontakter mellan svenska oh katalanskamatematiker även att svenska matematiker �k trä�a varandra. Mötet föllväl ut oh det vore värdefullt för samfundet att organisera liknade evenemangi framtiden, okså på hemmaplan. Jag vill här rikta tak till alla sektion-sorganisatörer, till GS Magnussons stiftelse för generöst resebidrag oh tillMilagros Izquierdo som administrerat detta bidrag samt sist men inte minsttill det katalanska samfundet för stor gästfrihet oh för all lokal organisation.Samfundets höstmötet hölls som ovan nämnts i samband med Barelon-akonferensen. Mötet dominerades av information om sponsringsavtal förskolornas matematiktävling. Mer om det följer nedan, men först bör näm-nas att Wallenbergkommittén fått ny sammansättning. Här ersätts BjörnGustafsson efter tre förtjänstfulla år av Nils Denker.Den möjlighet till sponsring av skolornas matematiktävling som jag näm-nde i juninumret av utskiket är nu en realitet. I slutet av augusti ing-ik SMS ett treårigt samarbetsavtal med Brummer oh Partners (B&P).B&P ger samfundet bidrag om 150kSEK, 250kSEK oh 250kSEK år ett,två oh tre. Utöver detta satsar B&P omkring 1000kSEK på ny hemsidaför tävlingen, PR (a�sher, brev, annonser) samt ett Brummerpris (i formav ett slags pokal oh en inspirationsresa) till segraren i tävlingen. Dessasi�ror ska ställas i relation till en årsbudget för tävlingen som tidigare varitungefär 130kSEK. Tävlingskommittén har nu den angenäma uppgften attbestämma hur årets bidrag ska användas. Diskussionerna med B&P hargenomgående varit myket positiva oh företaget anser sig ha stort behovav en fungerande stark matematikkultur i Sverige. Från första kontaktenhar B&P gjort klart att man vill se samarbetsavtalet långsiktigt oh mykettydligt uttrykt intentionen att förlänga samarbetsavtalet efter de första treåren. PR-statsningen har lett till ökad uppmärksamhet kring tävlingen, sam-fundet oh matematiken, förutom annonskampanjer i skolorna har tävlingen3



diskuterats i TV4:s morgonso�a den 28/9 oh på en helsida i Dagens Industriden 1/10. I samband med detta vill jag taka Dag Jonsson, Warwik Tukeroh Paul Vaderlind som alla på olika sätt hjälpt till med avtalet oh dessimplementering.Avslutingsvis vill jag ta tillfället i akt att här gratulera Stanislav Smirnov(medlem i SMS) till Fieldsmedaljen 2010.
⋄ ⋄ ⋄ ⋄TheWeierstraÿ-Institut für Angewandte Analysis und Stohastik (WIAS) is an instituteof the Forshungsverbund Berlin e.V. (FVB). The FVB omprises eight non-universityresearh institutes in Berlin whih are funded by the German Federal Government andthe 'Länder'. The researh institutes are members of the Leibniz-Gemeinshaft.Starting 1 January 2011, the Seretariat of the International Mathematial Union(IMU) will be permanently hosted at WIAS. IMU is an international organization withthe purpose of promoting mathematis in all its aspets the world over. IMU reeives�nanial support from the German Federal Government and the Land Berlin.We are seeking a Manager of the IMU Seretariat(Referene No. 10/26).Responsibilities:Head and supervise all administrative operations of the Seretariat and atively par-tiipate in the implementation of the deisions and duties of the IMU Exeutive Committeeand the IMU General Assembly in ooperation with the IMU Seretary, ommuniate withthe IMU member ountries, draft written materials, write minutes and reports, supervisethe IMUWeb site, steer and ontrol the Seretariat's business operations and IMU �nane,monitor deadlines.Quali�ations:Relevant university degree, sound knowledge of publi budget law and business ad-ministration, ideally experiene related to international projet management and verygood ommand of English, organizational and ommuniative skills, analytial abilitiesand artiulateness allowing to ommuniate omplex issues, and availability for oasionaltravels abroad.Appointment starting at the earliest possible date and ending after 2 years with thepossibility of extension, salary aording to the German TVöD.Beause women are underrepresented in the siene setor, female andidates withthe quali�ation sought are espeially enouraged to apply for this job. Appliations ofdisabled persons with equal quali�ation will be given preferene. Submit your appliationmaterials (usually CV, referenes, list of publiations), and be sure to give the refereneNo. 10/26, by Deember 3, 2010 to:Prof. Dr. J. SprekelsDirektor des Weierstraÿ-Instituts für Angewandte Analysis und Stohastikim Forshungsverbund Berlin e.V.Mohrenstr. 39, 10117 Berlin4



ICM HyderabadUlf Persson'Allt vad man säger om Indien är sant. Allt vad man säger om Indien ärfalskt'. Dessa var de inledande orden vid öppnandet av den 26:e ICM somägde rum i Hyderabad i augusti i år. Analogin med ett motsägelsefulltaxiomsystem är slående. Med detta i bakhuvudet kan jag med gott samveteskriva vad som helst om Indien med vetskapen om att det kommer att varabåde sant oh falskt.1 Indien - geogra�, historia oh religion
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Indien är ett vidsträkt ohtättbefolkat land med enmiljard invånare1. Hälftenav dessa är 25 år eller yn-gre. På 50 år har dess be-folkning mer än fördubblats.När man reser i Indien ten-derar man således att stötapå folk vart man än sigvänder. En stor del avdenna befolkning är my-ket fattig, men med ettsådant befolkningsunder-lag översätts även små rel-ativa tal till stora abso-luta oh man kan även pekapå en välmående medelklass på 50-100 miljoner människor, oh en växandesådan, med de miljömässiga konsekvenser en sådan oundvikligen kommeratt innebära. Kina oh Indien är de enda stora länder där majoriteten avinvånarna fortfarande bor på landsbygden. I fallet Indien rör det sig om 70proent. Den större delen av den fattiga befolkningen åter�nnes där oh ärdärmed mer eller mindre osynlig för den västerländske turisten som har nogsjå med att förhålla sig till den fattigdom som möter denne på gatan ('Youain't seen nothing yet').Den värld som möter besökaren i Indien är kakafonisk. Man bokstavli-gen översköljas av sinnesintryk. Det må vara av syn, hörsel, lukt oh inteatt förglömma - smak. Tra�ken är kaotisk, oh turister uppmanas på detbestämdaste att inte hyra bil i Indien, såvida inte en inhemsk hau�ör ingår.(För de �esta av oss i västerlandet är en sådan lyx otänkbar, i Indien dok1
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en lokande möjlighet.). Begreppet 'Road rage' existerar inte i Indien, ty an-ledningar till sådana dyker upp ett dussin i minuten, följdaktligen intar manen något fatalistisk attityd när man färdas i landet. Att vänstertra�k gällersluter man av att ratten sitter på höger sida. Om man i väst möter en bil ifel riktning på motorvägen ringer man polisen som ögonblikligen ger sig utpå ett helikopteruppdrag. I Indien skakar man knappt på huvudet, uppen-barligen har tra�kanten goda skäl för sitt beteende. På en indisk landsvägträngs bussar, lastbilar, oh enstaka bilar med tre-hjuliga autorikshaws,motoryklar, yklar, oxdrivna kärror oh fotgängare. Kors oh tvärs mottra�ken �nner man kor oh getter. Det råder en obönhörlig hierarki. Ettfordon väjer inte för ett annat, såvida detta inte är större, oh i så fall endasthögst motvilligt oh i sista stund. Att tuta är något vi i västerlandet harvant oss av vid. I den indiska tra�ken är tutandet något som ständigt pågåroh uppmuntras oh utgör närmast något slags ekolodningsystem liknande�addermössens. Tre saker är myket viktiga för att överleva i den indiskatra�ken, nämligen 'Good horn, good brakes, and good luk'.

Gatuscen i Madurai, Tamil Nadu I västerlandet är sinnesintryken sparsamma. Välordnade oh förutsäg-bara. Det moderna livet syftar till att förenkla oh begränsa dem. Rätalinjer, rena ytor. Den informationsmängd vi får tillfälle att tugga i oss ärmåttlig. Alltför lite sinnesintryk oh vi drabbas av 'sensory deprivation'oh börjar halluinera. I Indien �nns ingen anledning att halluinera. Denindiska vardagen är sin egen påträngande halluination. Den överväldigandemajoriteten av våra sinnesintryk är de visuella. Det är därför vi upplever6



tanken på blindhet så myket mera skrämmande än dövhet. Indien bjuderpå ett över�ödande ymninghetshorn av visuella upplevelser. Den indiskakvinnan, förutsatt att hon är hindu, går oftast klädd i sari, något som i västser något elegant för att inte säga a�ekterat ut, men som i sin allerstädesnär-varo ser väldigt naturligt ut på den indiska gatan. Den bärs inte bara av devälsituerade utan även av tiggarna.

Kvinnor i sari, Tiruchchirappalli, Tamil NaduDessa dräkter har en enhetlighet i formen, men tillåter en outtömligfärgmässig variation. De utgör en av de mera visuellt behagliga intryken.Mindre behagligt är de grälla reklamskyltarna oh butiksannonseringar somattakerar ens ögon. Fallfärdiga hus med mögel�äkade fasader, täkta avav�agnande pappersa�sher. Det �nns få om ens några rena ytor, allt är ett'klotter' oh går in i varandra, typiskt nog saknas ofta avgränsningen mel-lan gångbana oh körfält. Tra�kens kakafoni av allehanda ljud har jag redanberört, till dessa kommer böneutropen från minareter, musiken från templen.Ringklokor oh allehanda mekaniskt skrammel blandas med bräkande getteroh högljudda samtal. Näsan får även sitt lystmäte, men som bekant vänjerman sig ganska snabbt. Stinkande avlopp oh skräphögar noterar man knap-past. Ej heller mänsklig oh animal avföring. Maten är starkt kryddad avtradition (oh nödvändighet?) men för den smått äventyrlige är inte dettaett problem utan snarare tvärtom. Faran för magbesvär i Indien är starktöverdriven. I själva verket är denna risk betydligt mindre vid gatuståndeteller den enkla syltan än den lyxigare restaurangen med mindre omsättning.Indien är inte bara tättbefolkat det är även vidsträkt, oh fortfarande�nns det vildmark tätt intill bebyggelse2. Tigrarna för dok en tynande2I norra delarna av Bombay �nns det vilda leoparder, ibland måste kampuset på IIT(Indian Institute of Tehnology) stängas på grund av strövande leoparder7



tillvaro utsatta för tjuvskyttar oh försvinnande habitat. Bara några tusenåterstår i Indien oh snart lär de vara bara ett minne blott i sitt vilda till-stånd3 även om nu den hårdföre Putin har engagerat sig i dess bevarande.Men det �nns fortfarande vilda elefanter uppe bland bergen, inte bara i norraIndien utan även nere i Kerala oh Tamil Nadu vid Indiens sydspets. För enturist är Indien en guldgruva i oh med sin stora variation geogra�skt ohkulturellt. Oh turisten försvinner i allmänhet i mängden oh kan därmedlätt upprätthålla illusionen att denne i själva verket är en upptäksresande.I norr gränsande mot Pakistan oh Kina åter�nner vi Himalayas snötäktaklippor. Dessa utgör födelsekällorna till Indiens heliga �od Ganga som ska-pat en vidsträkt slätt oh rinner ut i ett delta vid Bengaliska viken. I väst�nner vi öknar oh torra stäpper (oh en liten spillra av det asiatiska lejonet).

Teodlingar Top Station, norr om Munnar, KeralaI dess mitt högplatåer, i sydväst västra Ghaternas välvda kullar med sinateodlingar oh i syd-Kerala med sina 'Bakwaters', palmkantade kanaleroh laguner. Det bjuds på myllrande städer, Mumbai (Bombay) landetskommersiella entrum, Delhi med sitt muslimska arv. Tempelstäder medtungvrikande namn som Tiruhhirappalli i Tamil Nadu. Alla känner tillTaj Mahal detta moghulmasoleum, som behandlades utförligt i ett tidigareUtskik. Till skillnad från de �esta upphaussade turistattraktioner gör dennaen inte besviken när man äntligen besöker den. Därtill �nns ett otal levandehinduiska tempel, alltifrån gigantiska komplex med tempelelefanter till små'helgeskrin' närmast i gathörnen. Chennai (Madras) är en mångmiljonstad,men en stor del av den upplevs som en byar på landet, med den skillnad3För hundra år sedan fanns det omkring 50 000 oh tigerjakt var ett populärt nöje.Det �nns i själva verket numera �er tigrar i världen i fångenskap än i fritt tillstånd. ITexas lär det vara ett populärt husdjur. 8



att alla ligger intill varandra. Indien är för att använda en sliten klysha,kontrasternas land. Detta kan tolkas bokstavligt. I Mumbai kan man �nnauthungrade hundar oh småbarn söka föda på en avskrädeshög näst intillmoderna skyskrapor.

Tågkupé i Indien

Hur färdas man runt i Indien? Detta berorgivetvis på sträkan. Inrikes�yget har un-der de senaste åren utökats kraftigt. Mum-bais �ygplats som var ganska ru�g när jagförst anlände 2004 har nu moderniserats.Hyderabads �ygplats är minst lika lyxigsom Arlanda. Det �nns i Indien ett antalolika lågprisbolag, inklusive King�sher ur-sprungligen känt för sitt öl. (Vem skullevåga �yga med ett danskt bolag - Tuborg,som drivs av ölfabrikanten? Får piloternadrika så myket öl som de vill?). Men att�yga är knappast romantiskt. Det mod-erna �yget har tagit det mesta av roman-tiken ut ur resandet. Att resa skall varaäventyrligt.Vem vill vara med om en även-tyrlig �ygresa?Nej i Indien skall man åka tåg på längre sträkor. Den indiska järnvägensom förstatligades 1951 utgör en av de största arbetsgivarna i världen med1.6 miljoner anställda (d.v.s. närmare en på åtta hundra indier arbetarvid järnvägen). Järnvägsnätet är det största i världen efter USA, Rysslandoh Kina. Drygt 60'000 km räls. 20 miljoner passagerare dagligen, oh 2miljoner ton frakt. 8000 lokomotiv, 50'000 passagerarvagnar, 200'000 frak-tvagnar. De indiska järnvägarna stammar från mitten av 1800-talet ohbyggdes av britterna. Tågen är långa, två dussin passagerar vagnar ellermer är inte ovanligt. I de stora metropolerna är pendeltågen oumbärliga.Folk får inte rum i vagnarna utan hänger utanför i klasar. Många faller avoh dör. Detta är ingenting för turisten att smaka på. Tågpendling mellanförort oh entralort är sällan romantiskt. En riktig tågresa skall vara enlångfärdsresa. Den hugade resenären kan välja mellan ett antal olika klasser.De två högsta klasserna är luft-konditionerade, lägre klasser har galler förfönstren istället för (smutsigt) glas. Detta har sina fördelar. Av första klasshar jag ingen erfarenhet, men misstänker att denna har olika kupeer. Andraklass oh lägre är öppnare utan dörrar oh därmed även luftigare, preis sompå den 'hårda' klassen på kinesiska tåg. Varje avdelning har sex eller fyratransversala bäddar, men dessutom �nns det längsgående bäddar på andrasidan korridoren. Servien är utmärkt, fria tidningar oh måltider ingår i delite lyxigare biljetterna. Annars genomkorsas tåget ständigt av järnvägensförsäljare. Det rör sig om 'hai' (te), soppor oh allehanda 'snaks'. Vissa9



ambitiösare rätter serveras i aluminiumformar, som tyvärr ogenerat kastasut genom fönster. Som turist känner man inga betänkligheter att utnyttjadet varierade utbytet. Dok de högre kasterna i Indien har med sig sin egenmat. Detta är inte 'rasism' utan djupt inrotad vana. När Nehru åkte tåg iIndien hade han med sig sin egen restaurangvagn i vilken maten tilldeladesenligt alla brahminernas 'kosher'regler. Tågen är i allmänhet på tid. Det�nns alltid många förbindelser, oh som utlänning kan man även utnyttja enspeiell kvota. Att köpa biljett på egen hand vid en station kan vara nog såkomplierat oh förvirrande, med långa köer, trängande människor, myketskrik, oh myket pappersarbete. Men det är inte omöjligt. Jag oh min fruhar väl åkt drygt tusen mil på indiska järnvägar. Tågresor reserveras oh oftablir man satt på reservplats, men detta betyder i praktiken att man kommermed. På de indiska järnvägsstationerna vimlar det av män i röda tröjor.Dessa är mer eller mindre halvo�iella bärare. Har man en sovvagnsreser-vation är det bara att söka upp rätt vagn oh där få sin plats bekräftad, ty iIndien klistras datautskrifterna på traktorsmatat papper på vagnens utsida.Jag vet inte hur lång denna tradition är, men den var redan isensatt när jagvar i Indien första gången januari 2004. Återigen en illustration av dennablanding av det ålderdomliga oh traditionella oh det moderna. Behöverjag tillägga att det är myket billigt att åka tåg i Indien.

Kailasanatha tempel, Kanchipuram, Tamil Nadu

Indien kan inte förstås utan Hinduismen. Detta är enuråldrig religion, långt äldre än de andra världsreli-gionerna, oh inte bara begränsad till Indien, utan varlångt tidigare innan den muslimska erövringen ävenutspridd i nuvarande Indonesien4. Det är en toler-ant oh allomfattande religion som har en tendensatt suga upp oh assimilera andra religioner. Denfungerar även på många olika plan. Vi har dels denkonkreta manifestationen i ett stort antal gudar tillvilken man kan o�ra oh utföra allehanda ritualer.Men även den förment enkle mannen som tillber engudom har en ganska god uppfattning om innebör-den i dessa akter. Den har även en mera so�stik-erad sida med anknytningar till försokratisk �loso�oh Parmenedis lära om alltings enhet. Platonismengrundar sig naturligt i dess mylla. Detta vimmel avgudar som bara är sinnenas manifestationer av en al-lomfattande prinip. Ja även ateismen kan lätt bere-das husrum inom hinduismen, som ekonomipristagaren Amartya Sen �k er-fara som ung man när han diskuterade hinduismen med sin farfar som skreven känd bok om just den religionen. Intimt förknippade med den hinduiskareligionen är de episka berättelserna om det tidiga Indien - Ramayana oh4Påpekas skall dok att Bali ät fortfarande huvudsakligen hinduiskt.10



Mahabaratha, författade på Sanskrit. Nutida �lmatiseringar oh TV-serier(med en aldrig sinande ström avsnitt) baserade på dessa mytologier bemötsfortfarande med ett enormt intresse hos den indiska allmänheten. Oh Bolly-wood, världen största �lmindustri, drar myket av sin inspiration från dessagamla sagor. Ja, myket av den sagovärld vi konfronterades med som barn5 lär ha sitt ursprung från Indien, som fortfarande kan upplevas som ensaga bortom tid oh rum. Det har spekulerats om i huruvida Aesopius (ohdärmed även la Fontaines) fabler kan härledes till indiska källor. Förrestenupptäkten av Sanskrit oh dess oväntade snarlikhet med västerländska språkgjordes under slutet av 1700-talet av den engelske domaren William Jones6oh blev upptakten till den moderna �lologin. För att återvända till reli-gionen, har även kristendomen uråldriga anor i Indien, långt längre tillbakai tiden än i Skandinavien. Enligt mytologin utvandrade aposteln Thomastill Indien på 50 talet e.Kr. Klart är att en kristen kyrka ha funnits i södraKerala sedan femte århundradet. Kerala, känt för den högsta medellivsläng-den oh den högsta läskunnigheten i Indien utan för att den skulle ha denhögsta medelinkomsten, oh för att under en lång tid varit kommunistisktstyrt7, är kanske okså den delstat som har högst proent kristna i hela In-dien. Åtminstone fann jag förekomsten av kyrkor betydligt vanligare därän i andra delar av landet8. Det är symptomatiskt att de jesus�gurer ohmadonnor man trä�ar på i indiska kyrkor är något hindui�erade. Omväntkan man se madonnadyrkan i katolska länder som en atavar av tidigare avgu-dadyrkan. Islam i Indien förtjänar ett eget avsnitt oh jag återkommer tilldetta senare. Istället vill jag som hastigast beröra vissa avknoppningar frånHinduismen. Buddhismen är den mest kända oh vanligt förekommande,men dok inte så vanlig i själva Indien (se nedan). Sikhismen är mera spei-�k för Indien. Detta är en uppenbarad monoteistisk religion som stammarfrån 1600-talet oh Punjab-distriktet i norra Indien. Sikherna igenkännes påsina turbaner. De åter�nnes över hela Indien ofta såsom taxihau�örer9 De5Åtminstone i min generation oh äldre. Senare fruktar jag att barnen utsattes för torraoh politiskt korrekta pedagogiskt utformade berättelser. Inga kungar oh drottningar,inga magiska andar, inga halshuggningar.6(1746-94) var son till en matematiker med samma namn, känd för att ha introdueratsymbolen π. Jones kom till Indien 1783 såsom medlem av högsta domstolen i Bengalen.Han grundlade 'the Asiati Soiety' året därpå, oh skrev med den allätande aptit somfortfarande var möjlig på den tiden om indisk kultur, rättsväsende, botanik, litteratur ohmusik. Men det är hans insatser i �lologin som gått till eftervärlden.7Det �nns två stora politiska allianser i keraliansk politik UDF (United DemoratiFront) lett av Kongresspartiet oh LDF (Left Demorati Front) styrt av det kommu-nistiska oh marxistiska partiet i Indien (CPI(M)). För närvarande har LDF makten iKerala.8I själva verket är kristendomen den tredje största religionen i Indien, med 2.3 % avbefolkningen. Detta lilla relativa tal översätts till 24 miljoner, varav den stora majoritetenär katoliker. Min observation stämmer till en del, den högsta andelen kristna i Indienåter�nner man dok i Assam, i extrema nordöstra Indien dit få turister far.9En kollega vid Chiago/Tata berättade att sin barndom var samtliga taxihau�örer11



anses vara driftiga oh tar vara på varandra. Man ser aldrig en sikh somtigger10. Jainiterna slutligen utgör en extrem sekt. De är emot tagandeav allt liv; det må så vara insekters. Man kan se dem gå med en duk förmunnen för att inte ofrivilligt svälja någon insekt. De har ofta en kloka föratt varna djur. På tal om djur är kon fortfarande helig i Indien, åtminstoneför hinduen. Dessa magra djur som oftast tyks lämnas helt åt sitt öde,strövar obekymrat omkring i den tätaste tra�k, oh alla väjer (hindu somike-hindu).Det vore något ambitiöst att redogöra för Indiens historia på ett litetutrymme, låt mig bara påminna om att det moderna Indien är en skapelsesom formades ur det brittiska kolonialväldet i slutet av 40-talet. Detta in-nefattade inte bara nuvarande Indien utan även Pakistan, fram till 1971uppdelat i ett väst oh ett öst, det senare numera känt såsom Bangladesh.Därtill nuvarande Burma oh vad vi förr i tiden kallade Ceylon, men numeraSri Lanka. Indien är inget buddistiskt land, även om den religionen uppkomi Indien för 2500 år sedan oh hade till en början stor spridning. Buddistiskaartefakter utgör en betydande del av vad den indiska arkeologin kan uppb-juda i fråga om museala skatter. Buddismen åter�nner man numera i Tibetoh Sri Lanka, liksom i större delan av Sydostasien. Även Kina oh Japan harsom bekant in�uerats av Buddismen. 80 proent av alla indier är hinduer,medan muslimerna utgör den i särklass största minoriteten. Som alla vet,eller bör veta, splittrades Indien upp i två delar vid självständigheten 1947,oh en omfattande etnisk om�yttning oh rensning ägde rum. Fortfarandebor det dok mera muslimer i Indien än i både Pakistan oh Bangladesh(dok ej sammanlagt). Relationer mellan hinduer oh muslimer är intim,därav både hjärtlig oh mördande. Hinduer oh muslimer �rar ofta varan-dras festligheter för att då oh då råka i luven på varandra oh skära avvarandras halsar. På senare år, i takt med den ökade globaliseringen avIndien, (dess ekonomi liberaliserades på 90-talet, vilket vi har anledning attåterkomma till, med både spektakulära oh skrämmande konsekvenser), haräven en hinduisk patroism växt sig myket stark oh bland annat brutit detpolitiska maktmonopol kongresspartiet tidigare har utövat11. Indien är sombekant ett kast-samhälle. Dessa traditioner är uråldriga. Som bekant talasom fyra huvudkaster, präster, krigare, köpmän oh bönder (i viss meningåterspeglar detta den svenska ståndsriksdagen), därtill de kastlösa ('beneathontempt'). Prästerna, eller brahminerna, utgör den översta kasten, meninte nödvändigtsvis den rikaste eller mäktigaste. Brahminer är vegetarianersikher.10Jag har sett många! De vill ofta spå i handen mot betalning enligt min erfaren-het.[korrekturläsarens anm.℄ Men det senare är inte att tigga! [red.anm℄11Det nya partiet BJP (Bharatiya Janata Party - indiska folkets parti) grundades 1980oh är nationalistiskt, marknadsliberalt oh försvarsvänligt oh hade makten 1998-2004.Många av de namnbyten på indiska städer Bombay → Mumbai, Madras → Chennai,Calutta → Kolkata, Trivandrum → Thiruvananthapuram, härstammar från den tiden.12



oh håller sig borta från allt vad som luktar kött. I det moderna Indienär de ofta de intellektuella oh vi åter�nner bland dem de �esta, men intealla, internationellt kända indiska matematiker. Ramanujam är givetvis detkanoniska exemplet. Indiens förste nobelpristagare i litteratur - bengalenTagore, var (självklart) brahmin, liksom dess senaste litteraturpristagare -Naipaul, bördig från Trinidad. De kastlösa däremot, eller Dalit (guds barn)som Gandhi kallade dem, åter�nnes fortfarande bland dem som gräver i la-triner. Den indiska konstitutionen främjar de kastlösa oh många av dem harbåde uppnått politisk makt oh rikedom, men en rätttrogen brahmin aktarsig noga för att deras orena skuggor skall falla på honom, även bokstavligen.Kastväsendet är djupt rotat i det indiska samhället, oh förkastligt som detmå vara, är det även naturligt. Kast är inte bara en form av soial hierarkiutan även en mera neutral klassi�ering. Kaster skall ses som yrkesgrupperunderförstått att fäders yrken ärvs av söner. Kasten ger därmed en individen identitet oh ett förutbestämt system för att umgås. Det är knappastunderligt att arrangerade giftermål fortfarande är myket vanliga i Indien.Rasera allt detta oh samhällets struktur bryter samman. En naturlig frågasom ställer sig för den ny�kne är hur det hinduiska kastsystemet kan levasida vid sida med den muslimska världsåskådningen vilken i likhet med desssysterreligion den kristna inte erkänner sådana skrankor, ty inför Gud är vi jualla lika. Jag har aldrig kunnat hitta någon expliit förklaring till detta. Vadsom framförts är att en stor del av muslimerna utgöres av kastlösa. Dettaverkar myket rimligt. Men å andra sidan är detta en myket förenkladförklaring, ty muslimerna utgör ingen underklass. I själva verket existerardet soial kastsystemet även bland muslimer utan att nödvändigtsvis sank-tioneras av religionen. Den enda kraft stark nog att kunna rasera dessaarkaiska strukturer är globaliseringen. Om det är en gud vi alla tyks tillbelika passionerat tyks det vara Mammon.Hinduismen är uråldrig i Indien medan islam är en senare import. Dessstorhetsperiod inneföll under Moghulerna som härskade i landet från börjanav 1500-talet till början av 1700-talet. Dok skall man hålla i minnet attdetta var inte den första muslimska invasionen av subkontinenten; ett �ertalsådana hade inträ�at tidigare under vår egen medeltidsepok. Moghulerna varursprungligen ett entralasiatiskt turkiskt/mongoliskt folk, som iviliseradesav perserna, oh följaktligen blev persiskan dess hovspråk som skrevs sirligti det arabiska alfabetet. Turkarna är nomader med ursprung just i entralaAsien. En del av dem vandrade västerut oh erövrade Arabien oh grun-dade det osmanska riket, andra gik österut mot Kina oh grundade desssista kejsardynasti. Moghulerna kan ses som dess södra gren. Moghuler-nas historia är färgrik oh misstänker jag föga känd bland svenskar. Sexstora moghulhärskare bör man lägga på minnet. Babur, den ursprungligeerövraren, dennes son Hamuyan, sonsonen Akbar (den store), samt efter-följande Yahangir, Shah Jahan (som lät bygga Taj Mahal), oh slutligenAurangzeb som vi skall få tillfälla att återkomma till. Dessa äktade vanligen13



hinduiska prinsessor oh, som så många andra indiska erövrare, assimileradesde av ursprungsbefolkningen. Inga trän växer upp till himlen som bekantoh Moghulernas välde blev för stort oh det framväxande hinduiska imperietMaratha i söder satte stopp för den expansion som tenderade till att läggaunder sig hela subkontinenten.Vilken roll spelande europerna under denna tid? En högst marginell.Mogulernas imperium var ett mäktigt rike som i sin materiella lyx nogkunde mäta sig med vilket samtida europeiskt land som helst. Varifrånkommer egentligen begreppet - Österns rikedomar? Portuguiser, holländare,engelsmän oh fransmän höll sig till kustsstäder oh sysslade med handel. In-gen människa lär vara så oskyldigt sysselsatt som när hon tjänar pengar. Deeuropeer som sökte närmare kontakt med den indiska ivilizationen under-ordnade sig den, ty vad hade de för val? De intog även en myket toleranthållning gentemot många av hinduismens mera extrema sedvänjor, såsomänkebränning oh rituella mord på främlingar. Under 1800-talet stärktesdet engelska in�ytande, både kommersiellt oh militärt, utnyttjande den in-diska splittringen oh mogulimperiets svaghet. England hade vid den tidenhunnit marginalisera Frankrike (vars galliska relikt - Pondiherry, forfarandeåterstår söder om Chennai) oh representerades av dess ostindiska kompani,som gradvis tillskansat sig större oh större befogenheter oh vuxit ur sin rollsom ett rent handelsbolag. En kritisk vändpunkt var det så kallade Sepoyupproret 1857.

Gandhi staty i Pondicherry 

Indierna vände sig mot engelsmännen oh massaker-ade en hel del av den vita europeiska befolkningen.Den engelska hämnden var oproportionerlig, som såofta i krig, oh dessutom utpräglat rasistisk12. Detgamla moghulimperiet, som hade reduerats till enformalitet oh en esoteriskt hovkultur där poesin �ö-dade, krossades fullständigt, oh Delhi lades i ruiner.Den siste moghulens familj mördades inför hans ögonoh själv försmäktade han i förödmjukande fången-skap. Därefter tog den engelska nationen över Indien,den blev den juvel i drottning Viktorias krona, somden engelske premiärminsitern Disraeli kunde förärasin tysktalande monark. Den engelska överheten - theBritish Raj, skulle vara för evigt, men varade knappthundra år. Den indiska frihetsrörelsen under förstahalvan av 1900-talet känner vi alla till.Gandhi är dess obestridde portal�gur. Den bild vi förknippar med honom12Jan Myrdsal skriver (i 'Indien väntar') att inte ens bödlarna inom SS ådaglade sådanentusiasm i sitt slaktande som de brittiska o�erarna gjorde. Dok tilläggas skall, attindiska trupper stred på bägge sidor. Speiellt de legendariska Gurkhas var hela tidenlojala med Britterna. 14



- den magre asketen i ett höftskynke som sitter oh spinner vid sitt hjul,är givetvis en konstruktion. Gandhi i unga år var verksam i London ohSydafrika. Han var då en prydlig ung man i kostym. Jämte honom hade viNehru, en annan brahmin, som blev det självständiga Indiens första presi-dent (en självständighet som förmörkades av det samtida bildandet av Jin-nahs13 muslimska seperatistiska stat) oh som uttalade de ofta iterade ordenom när midnattens timma har slagit kommer Indien att vakna upp till sinsjälvständighet. Nehru hade utbildats vid Oxford oh var en typisk repre-sentant för den Anglo-Indiska eliten. Hans far hade spelat en framträdandepolitisk roll oh när sonen växt ur sina playboylater trädde han in i sinfaders parti - Kongresspartiet14 som under den engelska tiden spelat en lik-nande roll som den som ANC spelade i Sydafrika under apartheid (oh ävendärefter)15. Nehru var följdaktligen fängslad under ett par omgångar under

Oxar i Vellore, Tamil Nadu 

sina första år som självständighetskämpe.Kongresspartiet var under de första de-ennierna av den efterföljande självstän-digheten det dominerande partiet i Indienmed en klart antisekterisk pro�l (d.v.s.inriktat på att motarbeta etnisk pro�ler-ing oh nedmontera kastväsendet) dedik-erad till att lyfta de fattiga massorna ursitt armod oh genomföra en industralis-ering av landet16. Som förebild vände sigNehru mot Sovjet oh under den förstatiden initierades femårsplaner. Men In-dien blev ingen diktatur av sovjetiskt snitt,Nehru gjorde en klar åtskillnad mellan eko-nomi oh politik, oh trots de stora spän-ningarna i landet har det överlevt som enfungerande demokrati i kontrast till mil-itärdiktaturernas Pakistan. Indien hadedok under hela kalla kriget goda förbindelser med Sovjet, medan USAtypiskt nog satsade på Pakistan som sin häst. Nehru spelade under sinaår som premiärminister en myket aktiv internationell roll oh hävdade de13Muhammad Ali Jinnah (1876-48) var ledaren för den 'muslimska ligan' sedan 1913 ohformade i början av 40-talet idén om en muslimsk stat, inte nödvändigtsvis en territoriellsådan. Planerna på en bona-�de fysisk separation tog dok gradvis form under deenniet.14Den minnesgode läsaren assoierar Nehru med en vit tygmössa. Denna kan manfortfarande se i Indien. Den refereras till såsom kongressmössan.15Indian National Congress (eller 'Congress party') är en av de äldsta demokratiskapartierna i världen oh grundades 1885 av medlemmar i det oulta sällskapet 'TheosophialSoiety'. ANC är en efterapning från 1923 men går tillbaka till en tidigare akronymSANNC (South Afrian Native National Congress) från 191216En begynnande industrialisering av Indien hade begynnt redan i början av 1800-talet,främst inom textilindustrin, men denna hade kvävts av engelsmännen15



alliansfria staternas roll mellan supermakterna. Han brottades med storaproblem dok. Framförallt Kashmirkrisen, som ännu inte är löst har utgjortett öppet sår i över sextio år. Detta var ett arv från den famösa partitio-nen. Kashmir med hinduisk kung har en huvudsakligen muslimsk befolkn-ing. Men även förhållandet med Kina, som ledde till kinesiska erövringaruppe i Himalaya, var åtminstone vid den tidpunkten potentiellt myket all-varliga. Fortfarande är gränsdragningarna kontroversiella. Kashmir ledde såsmåningom till ett antal militära kon�ikter mellan Indien oh Pakistan somett par gånger utmynnade i regelrätta krig, framför allt strax efter Nehrusdöd (1964). Det sista, hösten 1971, har vi redan refererat till, oh inträf-fade under hans dotter Indira Gandhi regeringstid. Relationen mellan de tvånumera kärnvapenbestykade rivalerna är fortfarande myket spända. Vis-serligen ägde en markant uppmjukning rum i början av 2004 oh hopp tändesom en varaktig normalisering. Indiska myndigheter anklagar dok Pakistanför att delaktighet i den terroristmassaker som inträ�ade i Mumbai hösten2008.

Elefant i Devarajaswamitemplet, Kanchipuram
Tamil Nadu

Till de mindre problemen för Nehru un-der de första åren hörde en konsolideringav den indiska staten, vilket innebar delsdet fullständiga inlemmandet av Hyder-abad17 oh dels det oblodiga övertagan-det av Goa fån portugiserna. Det senareväkte vissa sarkastiska kommentarer närdet begav sig, men är nu helt bortglömt.Nehru efterträddes så småningom av sindotter Indira Gandhi (ingen relation tillMahtma Gandhi) vars järnhårda hand ohundantagslagar under 70-talet �k en delögonbryn att lyftas. Ett myket impop-ulärt projekt var den mer eller mindre friv-illiga steriliseringen, som dok inte ha kun-nat stävja den befolkningsutvekling vi in-ledningsvis berörde. Indira Gandhi mör-dades som bekant hösten 1984 av sinasikhiska livvakter, vilket reulterade i en slakt på sikher i New Delhi den när-maste tiden därefter. Sedan dess har en av hennes söner Rahiv Gandhi varitpremiärminister, oh även han mördades, denna gång vid ett självmordsat-tentat på en valturne i södra Indien 1991. Sonen Gandhi är annars aktuell isamband med Boforsskandalen, vilken satte Sverige på kartan för de �esta in-17Hyderabad var aldrig formellt del av den Brittiska överheten oh valde vidsjälvständigheten att inte gå med i Indien utan föredrog att antingen vara självständigteller gå med i Pakistan, ty Nizamen som styrde var muslim. Nehru ansåg detta varastrategiskt oaeptabelt oh ett inbördeskrig stod snubblande nära, detta avvärjdes dokgenom en e�ektiv blokad oh redan 1948 blev Hyderabad en del av den indiska unionen.16



dier. Mordet hade dok inget samband med detta, utan var snarare relaterattill det pågående inbördeskriget i Sri Lanka, som först på våren 2009 �k ett(myket blodigt) avslut. Klanen Gandhi är ännu inte uträknad i den indiskapolitiken, efter de bägge sönernas död18 har fanan burits vidare av en avsvärdöttrarna - Sonia Gandhi, en italienska. Barnbarnen har nu börjat växaupp oh så försiktigt prövat sina vingar. Den nuvarande premiärministern -sikhen Manmohan Singh19 medlem av Kongresspartiet initierade under sintid som �nansminister i början av 90-talet en liberalisering av den indiskaekonomin, som har inneburit något av en revolution, åtminstone för medelk-lassen. En ung indisk kollega till mig berättade att man alltid sett på sittland som stagnerat oh där ingenting hände, men att under senare år hardenna syn radikalt förändrats. Denna utvekling har, som jag antytt sinabaksidor, en annan ung indisk matemaiker jag trä�ade vid Tata institutethösten 2008 ondgjorde sig över att professorer nu har bilar. Det hade varitotänkbart förr i tiden.2 HyderabadHyderabad är en mångmiljonstad i Södra Indien, plaerad på en subkonti-nentens höjdplatå, ungefär halvvägs mellan Chennai oh Bombay. Det ärIndiens sjätte stad till folkmängd oh utgör huvudstad i delstaten AndraPradesh. Näst till Bangalore anses det var den ledande IT-staden i Indien.Det omgivande landskapet är säreget, torrt oh dominerat av stora rundaklippblok som även söker sig in i staden.

Invanderande
klippblockJag besökte Hyderabad första gången i januari 2004. Jag tog tåget frånChennai upp till Mumbai oh passade på att göra ett par dagars uppehålli denna stad med historiska anor. Chennai oh Bombay har korta historieroh relaterar huvudsakligen till Indien som handelsplats med västerlandet,Hyderabad är annorlunda, även om dess historia, säg jämfört med Delhi18En äldre son omkom i en privatplans �ygolyka medan modern ännu levde.19Alla sikher heter Singh i efternamn. 'Singh' betyder lejon.17



oh Uppsala för den delen är ganska kort. Den grundlades i slutet av 1500-talet Jag anlände under en av Indiens tre nationella helgedagar - RepubliDay. Till synes allt var stängt. Plåtjalusier neddragna överallt oh någonkarta över staden stod inte att uppbringa. Jag irrade omkring i hettan ohkom så småningom ner till Musi �oden som ringlar sig igenom staden. Jagkorsade en bro, överväldigades av ammoniumstanken från en nedkissad muroh blev därefter erbjuden lift av en snäll oh fet farbror i en Autorikshaw.Han förestod en antikvarisk bokhandel oh undrade om jag hade författatnågon bok (vilket gav mig dåligt samvete). När den puttrande autorikshawnsvängde runt ett par gathörn uppenbarade sig ett par väldiga portaler, enenorm folksamling, oh jag tykte mig ha hamnat mitt i Tusen oh en Natt.Den snälle farbrorn bjöd på skjutsen oh jag gik av. Detta är 'Gamla Stan'i Hyderabad, dominerat av 'landmärket' Charminar. 'Char' betyder fyra påhindi, oh 'minar' refererar uppenbarligen till 'minaret'.

Charminar, Old Town Hyderabad

Fyra minareter står såsom hörn i en up-phöjd kvadratisk byggnad20. Givetvisklättrar man upp efter att ha betalaten ike försumbart antal rupier, ty ut-länningar betalar betydligt mer än deinhemska, ett förfarande som sprider sigruntom i tredje världen, inklusive Ryss-land. En trång spiraltrappa leder upptill mittinsatsen. Härifrån har man enutsökt utsikt över marknaden nedanför.Jag vandrade omkring ett par timmari vimlet oh fasinerades av alla dessakvinnor med nikab. Heltäkta sånär somen springa för ögonen. Jag fann dettapå den tiden exotiskt oh i överenstäm-melse med den allmänna Tusen oh enNatt atmosfären. Hyderabad är pär-lornas stad. Det är tydligen vad manskall handla här. En annan sevärdhet iHyderabad förutom Charminar är Gol-onda Fort, som anlades i samband medgrundandet av staden. Detta fort är nu en ruin, en gång i tiden omringadoh belägrad oh slutligen intaget oh reaserat av samme Aurangzeb, varsnamn jag bad läsaren hålla i minnet i det föregående avsnittet. Detta fortinspekterade jag givetvis vid ett senare tillfälle under min tre dagar långavistelse. Däremot de olika mausueler som inhyser kropparna till de avlidnainom Qutb Shah dynastin som grundade Hyderabad hoppade jag då över.Istället besökte jag stadens förnämliga djurpark, kanske Indiens främsta.20En bild på denna åter�nnes i ett tidgare nummer av Utskiket 2006:1 vill jag minnas.18



Drygt sex oh ett halvt år senare be�nner jag mig ånyo i Hyderabad.Denna gång åter med tåg men från Bangalore oh med min fru som sällskap.Det är tidigt på morgonen, det är mörkt oh förhållandevis folktomt. Vi vetinte var någonstans denna tågstation be�nner sig i staden. När vi kommerut ur stationen omringas vi av allehanda påstridiga hau�örer. Jag ger demnamnet på hotellet - Walnut hotell, oh ett pris överenskommes mellan mintu�are fru oh hau�ören oh vi stuvar in oss i den trånga auto-rikshawn,något som under vår tre vekor långa tur i södra Indien hade blivt en invandrutin. Denne stannar dok till lite senare oh begär att få mera uppgifteroh skakar sedan på huvudet. Det är för långt. Min fru får honom attköra till närmaste busstation oh där lykas vi fråga oss fram till rätt buss.Det ligger sannerligen långt borta. Gryning hinner bli dag innan vi plötsligt,närmast ute på vishan, far förbi just ett hotel med namnet Walnut. Kan detverkligen vara rätt? Det ser ganska obetydligt ut, oh framför allt isolerat.Vi stiger av vid nästa busshållplats oh efter att ha förgäves försökt få en färdtillbaka för hyggligt pris med taxi eller rikshaw, hoppar vi på första bästabuss i motsatt rikting. Det visar sig vara det rätta hotellet. Det billigastejag hade funnit på listan.

Registration desk, HICCICM i Hyderabad 2010 äger således rum i vad som närmast kan beskri-vas som en hangar långt utanför stadskärnan. Det refereras till som HICC(Hyderabad International Convention Center). Att ta sig dit med allmännakommunikationsmedel är omöjligt, med taxi eller autorikshaw förhållan-devis dyrt, återstår endast den shuttle servie de indiska arrangörerna harordnat. Detta betyder att man isoleras, oh kontrasten med Beijing 2002 ärslående. Då hade vi alla delegater fria pass på bussar oh tunnelbanor, detvar bara att visa sin namnskylt som dinglade på bröstet. Hela Beijing lågöppet för ens fötter. Inte Hyderabad. Man skulle lika gärna ha kunnat hålla19



till på Månen. Av den omgivande indiska verkligheten märker man knappastett dyft. Oh de delegater som var inhysta i det lyxiga hotellet i anslutningtill hangaren, skulle, om de inte var initiativrika, inte uppleva något an-nat av Indien än transporten mellan �ygplatsen oh hangaren. Detta varen besvikelse, men tydligen var denna hangar den enda plats i hela Indiensom stod att uppbringa, stor nog att kunna inhysa alla de delegater manförväntade sig vara närvarande under öppningseremonin.

Venuen, HICC

Vad består en matematisk konferens avdenna storlek av? Jag menar om manskall anlägga ett rent logistiskt perspek-tiv. Först oh främst måste man trans-portera deltagarna från sina spridda hus-rum till kongressvenyn. Detta fungeradeäven om det var kaotiskt oh man brukadeförtvivla till sista stund21. Sedan måsteman utfordra dem. Detta däremot funger-ade utmärkt. Maten var knappast spän-nande, men den distribuerades snabbt utanlånga köer, men skulle man sitta så vardet på golvet, annars �k man stå vidbord. Te oh ka�e �k man även vid upp-visande av kupong, men på kakor kundeman få sitt lystmäte gratis. Sist men inteminst, måste deltagarna slussas in oh utur föreläsningssalar. Bortsett från denjättelika salen, fanns det även ett antal andra. Dessa var lätta att �nnaoh var kompakt belägna. I tillägg till detta fanns det 'helpdesks' oh ettväl tilltaget yberkafé. Det var lite si oh så med kontakter på väggarna,men jag hade inga större problem med min 'laptop'. Det trådlösa nätverketfungerade för det mesta.Annars slogs man av de rigorösa säkerhetsrutinerna. Att man utsättsför �ygplatskontroll vid invigningar är numera något man räknar med. Närallt kommer omkring brukar dessa bevistas av statsöverhuvuden22. Nytt vardok i Hyderabad att skyttelbussarna kontrollerades vid infarten, oh vidsjälva ingången till venyn, �k man gå igenom en kontroll av sina väskoribland med lite kroppsvisitering som följd. Man kan i viss mån förstå dettamed tanke på den massaker som ägde rum i Mumbai november 2008. Menskall det även bli framtidens melodi?21En indisk delegat anmärkte syrligt att hade detta inträ�at i Kina, hade den ansvarigeskjutits.22Ett stort säkerhetspådrag i samband med presidentens ankommande ägde rum i helaHyderabad. Jag väktes mitt i natten av att det knakade på dörren. Naken gläntade jagpå densamma för att �nna ett par beväpnade soldater utanför. Trots deras munderingintog jag en ganska irriterad attityd oh de lommade så småningom iväg.20



3 ICMHuvudpunkten, oh kongressens klimax, är öppningseremonin. Därefter måynikerna säga att det går nedför. Inget annan tilldragelse under en kongresssamlar så många åhörare oh åskådare. Med tanke på de rigorösa säkerhets-bestämmelserna hade vi uppmanats att komma i god tid. Skyttelbussenfrån mitt hotell skulle inte dok fara förrän ganska sent, torts mina envetnaförsök att tidigarelägga avgången. Ivrig oh orolig ha�ade jag därmed enautorikshaw ute på vägen utanför hotellet oh kördes med vinglande farttill kongressentret. Följaktligen �k jag sitta oh vänta en lång tid på till-dragelsen.Indiens president är en kvinna - Prathiba Patil, som har hållit denna po-sition sedan 2007. Ett stort nummer görs av att hon är kvinna, oh indiensförsta kvinnliga president därtill. Glömmer man inte då att under en långtid var en kvinna Indiens mäktigaste 'man' - Indira Ghandi. Hon, Patil, an-lände så småningom med sitt entourage, under det att alla stod upp när denindiska nationalsången spelades. Bland hennes entourage märktes en mansom bar en liten låda med handtag. Vad innehöll denna låda? Koderna föravfyrningen av den indiska känrvapenarsenalen? Den amerikanske presiden-ten har alltid dessa tillgängliga, men den indiska presidenten har en enbarteremoniell roll. 'Master of eremonies' var en kvinna, som höll en ypperligpresentation av Indien, oh vars inledande ord jag har som sagt låtit mig in-spireras av. Efter henne blev det plågsamt att lyssna på alla de tal som höllsav varjehanda luminarious på podiet, inklusive presidenten själv. Endast enav dessa hade vett att hålla mun, oh det var Louis Nirenberg. Vad hadehan förresten på podiet att göra?Vad den månghövdade publiken sitter oh väntar på är snarare presen-tationen av Fieldsmedaljörerna än talen. Denna gång var det återigen fyrautvalda, den lille vietnamesen Ngo Bao Chau, vår egen ryss Smirnov (somnästan en gång i tiden var svensk), israelen (den förste) Lindenstrauss, samtden extremt välklädde fransmannen Villani, skrudad i vad som såg ut som enveklad haklapp. Närmare presentation av dessa står att �nna annorstädesi Utskiket. De �k sina medaljer ur presidentens hand, oh säkert blåstesdet fanfarer, men om detta kommer jag inte ihåg. Eftersom prisutdelnin-gen är en sådan sué, kan det inte skada med lite andra priser dessutom.Nevanlinna-priset är etablerad sedan ett antal år. Det ges till en yngre för-måga inom datalogin, oh en sådan kan nästan känna sig som �eldsmedaljör.Gauss-priset däremot delades ut för första gången 2006 i Madrid. Här gälleringa åldersgränser. I Madrid var pristagaren Kiyoshi Ito 91 år gammal oh�k representeras av sin dotter, I Hyderabad hade däremot den ungdomlige(70+) Yves Meyer inga problem med att själv ta emot priset. Meyer bidragertill Utskiket med en liten essä om elitutbildningen i Frankrike23. Oh i år23Detta är en liten del av en längre intervju jag håller med honom, oh som skall21



hade ytterligare ett pris till minne av Chern instiftats. Dess förste reipi-ent var Louis Nirenberg. (Detta förklarar delvis hans närvaro på podiet.)Efter utdelningen så tågade Indiens första dam ut under förväntad pomp,oh mannen med den hemliga lådan försvann likaså i hennes kölvatten (ohdå behövde vi inte bekymra oss som den lådan mera).Efter eremonin anordnades en presskonferens med pristagarna dit jagsmög mig in i min egenskap av journalist. Det var mera välbesökt änmotsvarande i Madrid, då ändå Perelmans frånvaro hade gjort ett visst ekoutanför den matematiska världen. Pristagarna ansattes av ett antal trevandeoh förvirrade frågor på vilka det var knappast möjligt att svara vältaligt ohengagerat. Efter spektaklet bjöds det på stående bu�etlunh, kulinarisktöverlägsen vad som annars var tillgängligt. Pristagarna skrevs sedan uppi var sin spalt i 'Re�exions', kongressens eget nyhetsblad som sedan skulleutkomma varje dag trykt på glättat papper oh tillgängligt i dingnandehögar vid föreläsningssalen eller vid 'help desk'. På eftermiddagen gavs desedvanliga 'laudations' om Fieldsmedaljörernas arbeten. Inget av dessa före-drag var minnesvärda, somliga var under all kritik i fråga om så elementärasaker som synkronisera overheaden med det muntliga framförandet. Jag skallinte nämna några namn, även om det är ett som jag speiellt har i åtanke.Bill Casselman, omslagsredaktören för Noties, inkommer på annan platsmed en rapport om eländiga föredrag. Slutligen gavs sent på eftermiddagenden första 'Abel Leture', naturligt nog av probabilisten Varadhan, indieroh tillika Abelpristagare 2008.En 'Congress' av detta slaget bjuder även på ett antal soiala begiven-heter. En gemensam middag anordnades, oh efter myket om oh men ly-kades hungriga deltagare bussas dit. Maten tog däremot slut ganska snart,oh enligt rykten började vatten sprutas på upprörda middagsgäster för attlugna ner dem. Jag var tidigt ute oh missade den påstådda dramatiskaavslutningen, dok inte maten. I tillägg även några kulturella program, somindisk dans oh musik. En teaterpjäs 'A disappearing number' uppfördes avett ambulerande brittiskt teatersällskap på en närbelägen teater i Hyderabad.Denna föreställning vände sig till allmänheten, men ICM hade reserverat tvåkvällar. Pjäsen handlade om mötet mellan Ramanujam oh Hardy oh berät-tades med �ashbaks oh rörliga bilder projierade på bakväggen. Den varallmänt suggestiv oh tyktes ha uppskattats, även om en del indier �nneratt Ramanujam oh hans liv står dem upp i halsen. Ett stort nummer gesav Ramanujams identitet
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12som man måste vara ett geni för att inte skratta åt.Världsmästaren i shak heter numera Viswanathan Anand oh är indier.Han sattes att spela simultanshak mot 40 matematiker (John Ball, f.d.publieras i EMS Newsletter 22



IMU president �k förmodligen kalla fötter oh lät i sista stund sin sonöverta hans stol). Alla matematiker förlorade utom en viss Srikar Varadarajsom lykades erhålla remi.

Indiskt schack (och matematik?) geni

Denne indier är endast fjorton år gammal,oh, misstänker man, något av ett matem-atiskt underbarn dessutom. Hur är det, ärshak oh matematik så närbesläktade?De som organiserade hela spektaklet vartydligen av den åsikten, oh Anand självtyktes instämma. Han hade, enligt en in-tervju i 'the Hindu' varit någorlunda in-tresserad av matematik när han gik i sko-lan, men sedan tog shaket all hans tid ianspråk. Dok så fann han Steven Stro-gatz krönikor i matematik i NYT intres-santa oh beklagade att dessa tydligen nugjort ett uppehåll. Anand, oh därmedäven ICM, blev nationellt uppmärksam-mad under uppträdandet, ty han oh Dav-id Mumford, hade blivit utvalda att blihedersdoktorer vid Hyderabad University.En byråkrat hade emellertid dragit i nödbromsen oh hävdat att ingenav dem var indiska medborgare. Detta fördröjde ärendet oh eremonininställdes. Anand var upprörd över att hans indiska medborgarskap bet-vivlades oh vägrade att ta emot utmärkelsen. Detta uppmärksammades avmedierna oh en kväll utgjorde detta topp-nyheten på TV. Anand jämfördesmed en idrottsman oh Indiens oförmåga att uppskatta sina sportstjärnorbeklagades. Det hela illustrerades med vignetter från kongressen. Mumfordnämndes inte på TV, däremot i de nationella tidningarna som rapporterade.Allt som äger rum på en ICM står inte i det o�iella programmet. Kanskedet mest spännande händer 'o�-stage'. Små partyn hålles i största hem-lighet, dit man inte har tillträde såvida man inte är o�iellt inbjuden. Avförklarliga skäl har jag därmed inte så myket att förtälja från dessa, föru-tom att jag i min oförvägne kollega Osmo Pekonens sällskap lykades trängamig in ibland, hävdande att jag hörde till pressen. Tak vare detta kundejag njuta av en överdådig fyra rätters bankett som den Sydkoreanska delega-tionen anordnade. Sydkorea kommer nämligen att anordna ICM 2014, ohman �k intryket att de tänker överglänsa alla tidigare ICM. Av bankettenatt döma verkar detta inte helt otroligt. Detta löfte kan utgöra en naturligslutpunkt för denna rapport.
23



LästipsDen unge skotske historikern William Darymple har skrivit myket omIndien. 'The White Mughal' oh 'The Last Mughal' relaterar till Mogulpe-rioden. Han har även i 'The City of Djinns' skrivit om sitt år i New Delhi.V.S.Naipaul har i sin trilogi bestående av bökerna 'An Area of Dark-ness', 'India: A Wounded Civilization' oh 'India: A Million Mutinies Now'rapporterat om sina möten med Indien. Dessa är skrivna under respektive60-,70- oh 80-talet.Boken om hinduismen är författad av K.M.Sen oh har titeln 'Hinduism'.Mogulen Babur har skrivit en myket uppskattad självbiogra� som ärtillgänglig i engelsk översättning i Penguin.S.Mehta har skrivit om Bombay 'Maximum City'.Som tidigare nämnts besitter Indien en myket rik sagoskatt. De episkaverken Ramayana oh Mahabaratha överträ�ar åtminstone i omfång Home-ros, Bibeln oh de isländska sagorna sammantagna. Det är däremot svårtatt �nna fullständiga engelska översättningar. För att 'förstå' Indien börman dok ha en viss förtrogenhet med dem.

Gudom, Sri Meenakshi templet, Madurai, Tamil Nadu24



FieldsmedaljörernaUlf PerssonSom bekant initierades Fieldsmedaljen av den kanadensiske matematikernJohn Charles Fields (1863-32) vid kongressen i Toronto 1928. De två förstamedaljerna delades ut i Oslo 1936 till Lars Ahlfors oh Jesse Douglas. Sedankom andra världskriget emellan, men sedan 1950 har det delats ut medaljervart fjärde år. Till en början med var antalet sådana begränsade till två,dok efter 1966 har upp till fyra medaljer getts ut. Under årens lopp hardet därmed hunnit bli en del, oh jag tvivlar på att alla (om ens någon)läsare på rak arm är förmögen att ge en komplett lista av medaljörer. Dettotala antalet är i oh med årets kvartett uppe i 52 styken. Preis sommed Nobelpriset i litteratur innehåller listan ett antal uppenbara lukor, hu-ruvida det även i likhet med det famösa litteraturpriset innehåller ovärdigakandidater skall vi inte spekulera om1. Många av pristagarna är så kallade'hushållsnamn' oh kända av alla matematiker. Jag tänker på namn somShwarz, Serre, Atiyah, Grothendik oh andra (varje matematiker har välsin lista över vilka som är allmänt välkända). Ingen norrman har väl undgåttatt känna till att Selberg (50) �k medaljen, liksom varje svensk är väl med-veten om att Hörmander (62) likaså är en medaljör. Finnarna var dokförst. Serre är fortfarande den yngste matematiker som blivit hedrad; hanvar ännu inte fyllda 28 vid tiden för utdelandet. Jag misstänker att hansrekord kommer att bli svårt att slå. Av Fieldsmedaljörer kommer 13 frånUSA. 11 från Frankrike oh 9 från Ryssland. Storbrittanien har sex, Japanhar tre oh lilla Belgien två (Deligne oh Bourgaine.) Inga andra länderhar mer än en. Anmärkningsvårt är att Tyskland bara har en (Faltings).Detta är givetvis en följd av att Fieldsmedaljen började först på allvar attutdelas under andra halvan av 1900-talet. I slutet av artikeln ges ett full-ständigt fait över samtliga medaljörer, samt för den intresserade ytterligarestatistiska uppgifter av tvivelaktigt värde.Fieldsmedaljen, som nu myntats i över 50 kopior (jag vet inte om mågonmyntades för Perelman, oh i så fall var den nu åter�nnes) består av guld.Den har designats av den kanadensisk-amerikanske skulptören Robert TaitMKenzie (1867-38). På ena sidan �nner man ett porträtt av Arkimedespå andra sidan en latinsk inskription. Medaljens kant har ägarens namninristat. För att läsaren skall få en känsla för medaljen som ett rent fysisktobjekt kan vi nämna att dess diameter är 63.5 mm oh dess tjoklek 2.5 mm,samt att den väger 160 g. Jag är Cedri Villani myket taksam för att efter1Enligt rykten skulle det även i Vanouver 1974 ha delats ut fyra medaljer, men denryske medlemmen i priskommitten inlade sitt veto mot Manin oh Arnold. Ryssarnavisste minsann vilka som var de värdiga ryska kandidaterna. Man noterar att på grundav andra världskriget så försvann två ICM oh fyra potentiella medaljörer som sedan föllför fyrtioårs streket. Det står var oh en fritt att spekulera i vilka som skulle ha kunnathedras. 25



begäran ha utfört dessa mätningar oh vidarebefodrat dess resultat till mittoh läsarnas fromma. Den naturliga frågan är huruvida medaljen är av rentguld. Problemet är att medaljen är ingen ren ylinder, som min sagesmanpåpekar, den redan nämnda Arkimedes reliefen (vems relief kunde ha varitbättre lämpad i samband med denna fråga?) lägger till en utbuktning, somVillani uppskattar till mellan en fjärdedel oh en tredjedel av den renslipadeylinderns volym. Den förväntade vikten blir då enligt dennes uträkningarmellan 191 g oh 204 g. Guldets renhet räknas som bekant i karat. En karatär en tjugofjärdedel, så rent guld är 24 karat. Karat tar ingen hänsyn till deandra legeringsmetallerna. Dessa är typiskt silver eller koppar, ibland spetsatmed en knivsudd zink eller två för hårdhetens skull. Om vi nu beteknarmed G guldets densitet oh C den andra metallens densitet oh α bråkdelenav den förvänade vikten, samt antar att volymen är additiv vid legeringar�nner vi lätt att antal karat beräknas enligt formeln (vi talar om viktdelar)
24(
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α(G − C)
)Om legeringsmetallen är koppar kommer karaten att ligga mellan 20 oh18.3, medan om den är silver kommer det att röra sig om mellan 18.45 oh16.15. Jag misstänker att medaljen är 18K (en standard guldlegering) vilketbetyder att vi har 120 g äkta guld (samt även silver). Guldpriset rör sig omirka 40 dollar per gram, så vi talar om närmare 5000 dollar i guldvärde. Itillägg till medaljen får vinnaren 15 000 dollar i kontanter. Inte att föraktamen i prissummesammanhang symboliskt.Följande matematiker �k Fieldsmedaljer i Hyderabad.Elon Lindenstrauss (Hebrew University, Israel)for his results on measure rigidity in ergodi theory, and their appliationsto number theory.Ng� Bao Châu (Université Paris-Sud, Orsay, Frankrike)for his proof of the Fundamental Lemma in the theory of automorphiforms through the introdution of new algebro/geometri methods.Stanislav Smirnov (Université de Genève, Shweiz)for the proof of onformal invariane of perolation and the planar Isingmodel in statistial physis.Cédri Villani (Institut Henri Poinaré, Paris, Frankrike)for his proofs of nonlinear Landau damping and onvergene to equilib-rium for the Boltzmann equation.Nedan följer korta biogra�ska beskrivningar av var oh en av pristagarnasamt deras arbeten. I slutet bifogar jag deras svar på förfrågan huruvida26



de var överraskade över att få medaljen. Dessa svar utgör inledande delarav längre intervjuer jag gjort med dem oh som kommer att publieras ideembernumret av EMS Newsletter (oh möjligen något senare i Noties ofthe AMS).

Foto: Ulf Persson

Elon Lindenstrauss Född i Jerusalem 1/81970. Son till den kände israeliska matem-atikern Joram Lindenstrauss (f.36). B.S. imatematik oh fysik 1991, M.S i matematik1995, Ph.D 1999. Samtliga examina vid He-brew University. Hans handledare var Ben-jamin Weiss, oh titeln på hans avhandlingEntropy Properties of Dynamial SystemsHan har varit medlem av IAS (Institute forAdvaned Study) 99-01, Szegö Assistant Profvid Stanford 01-03, gästforskare vid CourantInstitute 03-05 oh professor vid Prineton04-10. Sedan 2008 innehar han en professurvid Hebrew University.Han har fått ett otal medlajer oh utmärkelser sedan år 2000 oh jagnöjer mig med att nämna Clay Mathematial Institute Long Term PrizeFellow (03-05), Salem priset 03 samt EMS Prize 04.Han arbetar inom ergodteori med tillämpningar inom talteorin. Han hargjort framsteg på Littlewoods förmodan (1930) att lim infn→∞ n‖nα‖‖nβ‖ =
0 för två godtykliga reella tal αβ oh där ‖x‖ = |x− [x]| genom att tillsam-mans med Einsiedler oh Katok att visa att undantagsmängden av trilskandepar (α, β) ∈ R

2 har hausdor�dimensionen noll.Littlewoods förmodan kan omformuleras i termer att �nna minima avprodukten av tre linjära former i tre reella variabler på en ike-trivial punkt iett gitter (Cassels, Swinnerton-Dyer 1955) vilket i sin tur följer av en allmännhypotes som i sin tur kan omformuleras i termer av algebraiska grupper, merspei�kt: Om D är delgruppen av diagonala matriser i G = SL(n,R) medsin diskreta delgrupp Γ = SL(n,Z) gäller att för varje g ∈ G/Γ sådan att
Dg är relativt kompakt i G/Γ att Dg är sluten.Denna sista omformulering som i sin tur är ett speialfall av en förmodanav Margulis för allmänna Liegrupper, ger en ganska god bild av smakenpå Lindenstrauss matematik, åtminstone som den presenteras i allmännaföredrag. (En sådan formulering är otvivelaktligen elegant oh enkel ohde involverade begreppen är okså enkla att de�niera. Men å andra sidanassoierar formuleringen osökt till de typer av påståenden som kommer direktefter bevis, oh är antingen triviala eller fel.)Han har vidare (tillsammans med Bourgain) löst Peter Sarnaks arit-27



metiska kvantumunika ergodiitetsförmodan, samt tillsammans med Venkateshstuderat distributionen av torusperiodiska banor i några aritmetiska rum ohgeneraliserat klassiska resultat av Minkowski oh Linnik.I knew that I was a andidate, though I did not expet to getthe medal. When I got an e-mail from Lovasz about a pendingphone all, I more or less suspeted what was in store. I ertainlyhope that it will not hange my life. Probably I should try todevote a bit more time to try to inrease math awareness, e.g.by giving publi talks or ome to shools. I fear that getting themedal may also have the side-e�et that I be saddled with a bitmore administrative duties, suh as writing letters and sitting onommittees. - EL.

Foto: Ulf Persson

Ng� Bao Châu Född den 28/6 1972i Hanoi. Hans far är professor i fysikvid ett nationellt institut för mekanik.Efter avslutade gymnasiestudier i Viet-nam �yttade han till Paris oh studer-ade vid ENS (Eole Normale Supérieure).Under Gérard Laumons ledning erhöllhan sin doktorsgrad vid Université Paris-Sud 1997. Sedan 2005 har han varitprofessor vid Paris-Sud, medlem av IASsamt professor vid Hanoi Institute ofMathematis. Han har nyligen aepteraten professur vid University of Chiago.Under gymnasietiden vann han två kon-sekutiva guldmedaljer vid de interna-tionella matematiska olympiaderna i Syd-ney/Canberra (88) oh Braunshweig (89).Andra priser innefattar Clay ResearhAward 04 samt Oberwolfah Prize 07.Chau arbetar inom något som benämnes Langlandsprogrammet. Dettastammar från den kanadensiske matematikern Robert Langlands (f.36) somunder 60 oh 70 talet formulerade en serie förmodanden med syfte att �nnafundamentala oh förenande priniper för en hel räka problem som rörautomorfa former, Galois representationer oh L-serier. En elementär in-gångsport utgöres av den välkända kvadratiska reiproitetsatsen som gen-eraliserades av Emil Artin i sin reiproitetssats inom algebraisk talteori somutgjorde en partiell lösning till Hilberts nionde problem. Vi talar konkret omabelska utvidgningar av de rationella talen oh de tillhörande talringarna oh28



deras primideal. Legendre symbolen t.ex. ersättes av den lokala Artin sym-bolen. Artinska L-serier uppkommer med kopplingar till Dirihlet L-serierkonstruerade via Heke karaktärer. Langlands var intresserad av att gener-alisera allt detta till det allmänna ike-kommutativa fallet, vilket ledde tillautomorfa representationer. Denna formalism har geometriska tolkningaroh därmed vittförgrenade rami�kationer. Den läsare vars ny�kenhet måha blivit väkt av detta 'oktail-party svammel' är givetvis välkommen att'forska' vidare.Langlandsprogrammet kan jämföras med Grothendiek programmet somhade sin glansperiod under 60-talet. Symptomatiskt nog blomstrar (ohblomstrade) bägge programmen i Frankrike. Man kan spekulera i huru-vida detta belyser det franska intellektuelle kynnet, vars avarter som Derri-das dekonstruktivism har förpestat humanioran världen över. Grothendieksprogram var helt dominerat av Grothendiek själv som inte bara var visionärutan även tekniskt överlägsen alla andra (med möjligt undantag av Deligne).Hans program strävade efter största möjliga generalisering oh abstraktionoh sjösatte en formidabel apparat oh dokumenterades närmast enyklope-diskt. Det hävdas ibland elakt att detta program ruinerade en hel generationfranska algebraiska geometriker (oh härvidlag är liknelsen med dekonstruk-tivism inte så långsökt) som förleddes till torra oh meningslösa generalis-eringar. Ett sådant påstående taget bokstavligt är dok både missvisandeoh ärekränkande. Faktum är dok att Grothendiek hoppade av matem-atiken omkring 1970. Enligt honom själv så förlorade matematiken meningoh han drog sig undan världen2. Om det inte hade rört matematik, hadeprogrammet kollapsat. Men matematiken går som bekant utöver de en-skilda matematikerna. Visserligen innebar 70-talet en naturlig reaktion motGrothendiek-programmet i den meningen att konkreta geometriska problemåterigen �k en renässans oh allt behövde inte längre formuleras i de mestallmänna shema-teoretiska termer. Detta var en nyttig oh myket fruktbarutvekling oh personligen fann jag detta betydligt mera i min smak. Attsyssla med myket abstrakt matematik kan lätt bli torrt oh meningslöst omman inte har en djup förståelse över vad man egentligen siktar på. Det är iljuset av detta man skall tolka mitt inledande påstående. Men det innebarinte på något sätt att Grothendiekskolan dog ut. Traditionen fördes vidareav en serie av framstående franska matematiker - Illusie, Raynaud et, ohdess resultat är ovärderliga även för konkret syftande geometriker. Den haräven inspirerat oh lagt grundvalen för den abstrakta ryska skolan (Drinfeld,Beilinson, Voevodsky, Kotsevih.). Det utgör om något en illustration av2Då oh då återvände han som hastigast till sin gamla passion, men utan uthållighet.Man kan spekulera i orsakerna till detta. Ett mentalt sammanbrott eller en närmastreligiös omvändelse vars närmare natur är förborgad. Litteraturen om Grothendiek somperson är omfattande, oh han har skrivit en lång självbiogra� 'Réoltes et Semailles' ,i vilken han både gör upp med sitt för�utna samt ådaglägger en ike föraktlig litterärtalang. 29



matematikens platonska natur. Som jag kommer att påpeka nedan, utandess landvinningar hade Langlandsprogrammet gått i stå.Langlandsprogrammet är annorlunda, åtminstone i en soiologisk mening.Langlands dominerar inte på samma sätt som Grothendiek gjorde. Han stårvisserligen för det visionära men hans tekniska skiklighet är inte i paritet.Programmet är okså mera fokuserat oh involverar högst konkreta objekt,såsom GL(n). Dess syfte är inte generaliseringar för sin egen skull utan föratt �nna underliggande förklaringar till ett stort antal till synes orelateradefenomen entrala inom den rena matematiska traditionen.Chaus insats inom Langlandsprogrammet har varit i bokstavlig meningfundamental. Ett viktigt lemma (känt som 'the Fundamental lemma') somLanglands tillsammans med sin student Diana Shelstad formulerade på etttidigt stadium oh förväntade att det kunde ganska rutinässigt veri�erasvisade sig vara en betydligt hårdare nöt att knäka. (Som Siegel, en smulasarkastiskt har observerat, ett problems svårighetsgrad låter sig inte värderasförrän det blivit löst). Först visade Chau lemmat tillsammans med sin han-dledare i ett speialfall, senare löste han det allmänna fallet på egen hand.Signi�kansen av hans bedrift belyses av det faktum att många resultat harbevisats modulo lemmat oh så att säga varit på lån, nu är skulden be-talad. Beviset för lemmat möjliggjordes tak vare att Chau introdueradenya algebra-geometriska metoder (oh Grothendiek är här inte oväsentlig,matematiken hänger som bekant ihop) samt även metoder som inspireratsav matematisk fysik (Hithin-�breringar). Time Magazin lär ha listat hansbedrift som en av de tio största vetenskapliga bedrifterna under 2009. Nuskall man inte ta Time alltför allvarligt, men man får trots allt en litenvink om den uppmärksamhet detta måste ha föranlåtits i den matematiskavärlden för att kunna inspirera till en sådan lobbyverksamhet som måste havarit nödvändig.
It was not a omplete surprise beause I have seen rumors ir-ulating about me getting the medal. But when I was o�iallyannouned by Prof. Lovasz, I was ompletely overwhelmed. Ofourse, I'm proud about the medal but I also know it is goinghange my life signi�antly. A itizen of the third world winningsuh a prestigious prize would and in fat did generate a on-siderable enthusiasm. This means a lot for the development ofmathematis and fundamental sienes in Vietnam but this alsomeans that I would have to bare a ertain amount of responsabil-ity. I took me some time to get prepared for this idea. - NBC.30



Foto: Ulf Persson

Stanislav Smirnov är född i Leningradden 3/9 1970. Han var en elev i den berömda239:e matematiska skolan fram till 1987.Han var sedan student i vad som senareskulle kallas St.Petersburg State Univer-sity, där hans lärare var Viktor Havin.Han doktorandstudier påbörjades 1992 vidCal Teh, där hans doktorerade 1996 medNikolai Makarov som handledare. Efteratt under några år varit Gibbs Instru-tur vid Yale University kom han till KTH1998 som forskarassistent. Han blev pro-fessor där 2001. Sedan 2003 är han pro-fessor vid University of Geneve.1986 oh 87 erhöll han guldmedaljer vidolympiaderna i Warszava oh respektiveHavanna. Han har sedan dess erhållit ettantal priser. Nämnas kan Clay Researh award, Salempriset samt GöranGustafsson stipendiet, alla år 2001. Liksom Lindenstrauss �k han ävenEMSpriset 2004.Jag skall endast kortfattat beröra hans forskning, eftersom jag hoppas attMihael Benediks kommer att skriva utförligare om honom i ett kommandenummer av Utskiket med anledning av hans svenska anknytning. Nykelor-den är perkolation oh konform invarians. Mera spei�kt under sin tid iStokholm bevisade han Cardys formel för triangulära gitter. Dessa är nuväl förstådda tak vare honom. Han har även studerat den 2-dimensionellaIsingmodellen i statistisk mekanik oh visat konformalitet.
I was not totally surprised sine many olleagues said that it was apossibility. But mathematis is going through very exiting timesnowadays, with muh progress in several areas, and there aremany other worthy mathematiians. So I see it more as a reog-nition of the �eld I am working in, and it is nie to get attentionfrom the outside. I do not think it has hanged my life though,and I hope it won't. In one way it was nie having this six monthbu�er when no one else knew about it, so the life was proeedingas always, but I was surprised by the attention we reeived here. Ihope it will soon subside. As to hanging my life, I am not reallysure what you mean. - SS 31



Foto: Ulf Persson

Cédri Villani Född den 5/10 1973i Brive-la-Gaillarde (Frankrike). Hanstuderade vid ENS mellan åren 1992oh 1996 oh �k sedan en junioranställ-ning som professor vid samma institu-tion. Han doktorerade 1998. Sedan2000 har han varit professor vid ENSde Lyon. Han har gjort terminslångabesök i Atlanta (99), Berkeley (04) ohPrineton (09). Sedan 2009 är han för-eståndare för IHP (Institut Henri Poinaré)i Paris, oh är även assoierad till IHES(Institut des Hautes Etudes Sienti�ques).Han har erhållit Jaques Herbrand prisetav den franska vetenskapsakademin (07),EMS priset (08) oh pris benämnda efterPoinaré oh Fermat respektive i 2009.Villani arbetar inom matematisk fysik oh därmed är det förhållandevislätt att relativt snabbt ge ett hum om hans verksamhet. Hans huvudom-råde är statistisk mekanik där han bland annat har beräknat hur fort dettar att uppnå den klassiskt kända statistiska ekvilibriumdistributionen inomBoltzmanns kinetiska gasteori. Hans arbeten inom ike-linjär Landau dämp-ning för kinetiska ekvationer inom plasmafysiken har även uppmärksammatsstort. Han är en av pionjärerna inom optimal transportteori med kopplingartill di�erentialgeometri.There ertainly was some surprise but that was not the majoremotion. True, at �rst I feared it might have been a joke, soI waited for on�rmation before I felt I ould really rejoie. Itertainly was a emotional moment. On one hand I felt relief,beause the aknowledgment of a Fields medal is something thatan never be taken away from you. On the other hand I feelpressure, pressure to live up to the expetations that being a Fieldsmedalist inur. It ertainly has hanged my life? - CV
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Lista över Fieldsmedaljörer

levnadåldernationalitetmedaljörår

07-9629FinlandLars Ahlfors1936
97-6539USAJesse DouglasOslo

15-0735FrankrikeLaurent Schwarz1950
17-0733NorgeAtle SelbergCambridge,MA

15-9739JapanKunihiko Kodaira1954
26-27FrankrikeJean-Pierre SerreAmsterdam

25-32StorbrittanienKlaus Roth1958
23-0234FrankrikeRené ThomEdinburgh

31-31SverigeLars Hörmander1962
31-31USAJohn MilnorStockholm

29-37StorbrittanienMichael Atiyah1966
34-0732USAPaul CohenMoskva
28-38FrankrikeAlexander Grothendieck
30-36USAStephen Smale

39-30StorbrittanienAlan Baker1970
31-39JapanHeisuke HironakaNice
38-32SovjetunionenSergei Novikov
32-38USAJohn Thompson

40-33ItalienEnrico Bombieri1974
37-37USADavid MumfordVancouver

44-33BelgienPierre Deligne1978
49-29USACharles FeffermanHelsingfors
46-32SovjetunionenGrigory Margulis
40-38USADaniel Quillen

47-35(36)FrankrikeAlain Connes1982
46-35(36)USAWilliam Thurston(1983)
49-33(34)USA1Shing-Tung YauWarszava

1Ursprungligen från den brittiska kronkolonin Hong Kong

57-29StorbrittanienSimon Donaldson1986
54-32(Väst)TysklandGerd FaltingsBerkeley,CA
51-35USAMichael Freedman

54-36SovjetunionenVladimir Drinfeld1990
52-37Nya ZealandVaugham JonesKyoto
51-39JapanShigefumi Mori
51-38USAEdward Witten

54-40BelgienJean Bourgain1994
56-38FrankrikePierre-Louis LionsZérich
57-37FrankrikeJean-Christophe Yoccoz
55-38RysslandEfim Zelmanov

59-38StorbrittanienRichard Borcherds1998
63-34StorbrittanienTimothy GowersBerlin
64-33RysslandMaxim Kontsevich
58-40USACurtis McMullen

66-35FrankrikeLaurent Lafforgue2002
66-36RysslandVladimir VoevodskyBeijing

69-37RysslandAndrei Okounokov2006
66-40RysslandGrigori PerelmanMadrid
75-31AustralienTerence Tao
68-38FrankrikeWendelin Werner

70-40IsraelElon Lindenstrauss2010
72-38VietnamNgo Bao ChauHyderabad
70-39RysslandStanislav Smirnov
73-36FrankrikeCédric Villani33



Vi kan betrakta denna lista oh göra några statistiska anmärkningar.Den äldste Fieldsmedaljören någonsin, oh den ende som är född på 1800-talet är Jesse Douglas. Av förklarliga skäl kommer detta rekord att aldrigslås. Ahlfors var för över trettio år den äldst levande Fieldsmedaljören (31mot 29 för Douglas) ett rekord som endast teoretiskt kan slås.Av de 52 medaljörerna är nu 7 döda (varav tre dog 2007). De senare haravlidit i en medelålder av 82 år. Den äldste nu levande Fieldsmedaljören ärKlaus Roth (f. 1925) följd av Serre(26), Grothendiek(28) oh Atiyah(29).Dessa är de enda fyra som är födda på 1920-talet. Man kan även göraen dellista som består av Ahlfors(14), Selberg(4), Serre(8), Milnor(4), Co-hen(4), Baker(4), Bombieri(4), Fe�erman(8), Donaldson(12), Kontsevih(4),La�orgue(4) oh Tao(8?). Dessa kan ståta med att en gång i tiden varitden yngste i församlingen.(Parantesen anger antal år de haft denna posi-tion. Ahlfors bedrift må vara svårslagen även härvidlag, Tao har en teoretiskhans att komma upp i tolv.) Fyra personer var fyllda fyrtio när de mot-tog medaljen (mottagandet skall inte tolkas för bokstavligt, ty Perelman ärbland dessa). Endast fyra personer har fått medaljen innan de fyllde trettio,nämligen Ahlfors, Serre, Fe�erman oh Donaldson, medan 23 personer fåttden vid 35 eller tidigare. Av förklarliga skäl har medelåldern på pristagarnatenderat att bli högre oh högre (se bild nedan).

Getter i Kochim, Kerala 34



Den internationella matematiska unionensgeneralförsamlingsmöte 2010Torbjörn LundhMyket tidigt på morgonen den 16 augusti, speiellt för vissa av oss i densvenska delegationen bestående av ordförande Mihael Passare, Nils Denker,Ulla Dinger oh underteknad, öppnades generalförsamlingen i Bangalore påett lyxigt hotell med anmärkningsvärt sexistiskahttp://www.hanerypavilion.om/pavilion/på hemsidan. Ordförandehttp://www.s.elte.hu/ lovasz/ startade det hela lite trevande med atthälsa oss välkomna oh säga att vi hade ett långt program framför oss medmånga svåra beslut att ta. Sekreteraren http://www.zib.de/groetshel/togsedan över oh drev agendan framåt båda dagarna med stor auktoritet ohinte helt utan humoristiska kommentarer.

Halva den svenska delegationen ser laddade oh förväntansfulla inför mötet till vän-ster. Bilden till höger är tagen några timmar senare när valdramatiken oh därmedengagemanget ökat ytterligare några snäpp.En mer knapptrykarvänlig version av denna artikel, i själva ver-ket den ursprungliga, är upplagd på nätet, med något annor-lunda lay-out oh med något annorlunda beskärning av bilder,som dessutom är i färg. Men framför allt, i denna version kanläsaren (tittaren?) direkt tryka på länkarna. [red.anm.℄
35



Jag måste erkänna att jag kände mig mäkta stolt när jag klev in i salenoh tillslut fann min plats med mitt namn på en skylt som representant förSverige.
Denna stolthet hade kvällen innan fått sig en törn efter att vi landatpå �ygplatsen i Bangalore oh jag ställde mig i kö till passkontrollen ohde frågade mig vad jag skulle göra i Indien. Jag svarade inte då frimodigt:"Jag är en av fyra representanter som ska föra Sveriges talan i den stora in-ternationella matematiska unionens möte." Istället kom det fram ett snabbt(alltför snabbt kanske?): "I am on vaation. I am a tourist." Det kändessom om passkontrollanten såg igenom mig oh jag verkade säkert ännu mermystisk. Varför ljög jag? Jo, jag hade fått insidertipset att söka turistvisumvar en myket enklare, snabbare, billigare oh säkrare proess än att sökadet krångligare visumet för konferenser.På IMU-bussen från �ygplatsen berättade jag för en kanadensisk delegatom min nervösa entré oh han var mer världsvan oh sa att han alltid brukarköra turistversionen oh tröstade mig med att vi faktiskt kommer att små-turista lite då oh då mellan varven. Vi provade olika svar man skulle hagett i passkontrollen för att verka mer turistiga oh fastnade tillslut för: "Hi,I am heading down to Goa to just hang around and maybe try some mind-expanding stimuli." Allt för att de inte ska misstänka att vi var matematikerpå väg till den stora generalförsamlingen.De fyra viktigaste uppgifterna på IMU-mötet var: besätta en ny "exeku-tiv kommitté", bestämma var nästa IMU oh ICM-möte skulle vara oh omIMU skulle ska�a sig ett permanent kontor oh i så fall var det skulle ligga.Den nya kommittén, inklusive sub-kommittéer, 2011 till oh med 2014,kan man �nna härhttp://www.mathunion.org/fileadmin/IMU/Leadership-2011-2014.pdfIMU:s nya ordförande blev Ingrid Daubehies som har sina rötter i Belgienoh arbetar bla med wavelets vid Duke via Prineton. Hon �rades dubbeltmed allsång oh tårta eftersom det passande nog var hennes födelsedag justden dagen. Martin Grötshel blev inte helt oväntat omvald till sekreterare.Christiane Rousseau från Kanada oh Marelo Viana från IMPA i Brasilien �som okså spenderat viss tid på KTH � blev båda vie ordföranden. (Dessatre namn ovan representerade lägligt nog okså de tre huvudkandidaternatill det permanenta kontoret.) 36



Ordförande för valberedningen var David Mumford som sa några ordhur proessen gått till oh presenterade de som inte kunde vara närvarande- bland andra Wendelin Werner. Han trykte starkt på vikten av att haen kontinuitet i den exekutiva kommittén oh se till att alla föreslagna nu-varande medlemmar valdes om. När okså ordförande Lovász upprepadedenna vädjan tror jag att många delegater valde att inte följa denna prin-ip oh myket riktigt �k den nuvarande exekutiva medlemmen med denkanske mest självsäkra oh oförberedda presentation inte förnyat förtroende.Kandidaterna �k komma fram till podiet, om det inte satt där redan sommedlemmar i den exekutiva kommittén, för att hålla en kortare presentationav sig sjävla, vad de gjort oh vad de ville göra. Vi i den svenska delegationenhade förberett oss inför detta val genom att läst den fördistribuerade infor-mationen om kandidaterna oh gjort våra egna listor. Kvällen innan hadevi okså en litet möte där vi tog upp hur vi hade tänkt rösta oh varför.Jag måste säga att den muntliga presentationen gav ett myket bra kom-plement till den skrivna texten oh deras CV, så efter lite snabba ändringari listan hade vi bestämt oss oh vi var i stort sett överens. Det var gläd-jande nog mötet i övrigt okså oh valresultatet överensstämde rätt väl medvåra egna listor. Den enda skandinaviska representation blev matematikhis-torikern Jesper Lützen från Danmark som valdes in till en ledarposition iInternational Commission on the History of Mathematis (ICHM).Sedan kom frågan om var nästa möte ska äga rum om fyra år. Att ar-rangera möte för generalförsamlingsmötet men framförallt ICM vekan efter,har blivit ett allt för stort projekt för att kunna dras igång från början endastfyra år innan själva öppnandet, har gjort att detta val bara var en formalitet.En liten exklusiv grupp ur den exekutiva kommittén hade redan avgjort frå-gan till Sydkoreas fördel. Vilket närmare bestämt betyder att ICM 2014kommer att äga rum i Seoul i slutet av augusti oh att generalförsamlin-gen samlas dagarna innan i staden Gyungju. Ledaren för den sydkoreanskagruppen presenterade städerna oh hur arrangemangen i stort skulle se ut.Det var en viss förvirring i oh med att han sa Korea hela tiden oh jaghörde frågande röster i församlingen, "North or South?". Det visade sig attfaktiskt Nordkorea kommer att vara värd för en satellitkonferens, så det kanju blir hur spännande som helst. De kommande arrangörerna hade en stordelegation med sig som framförallt skulle följa Hydrabads arrangemang avICM för att se oh lära sig så myket som möjligt.En fråga som auktaliserades efter vi kom hem var hur många representan-ter från sverige som kommer att åka på generaförsamlingsmötet i Gyungju.KVA supportrar deltagande av en delegat, men VR har nyligen beslutatsig för att inte längre stödja denna verksamhet, vilket vi förstås tyker varen tråkig utvekling. Vi takar matematikinstitutionerna i Göteborg ohStokholm (SU) som gik in oh stödde detta års svenska delegation.Den mest heta frågan i Hydrabad var utan tvekan var det permanentakontoret skulle ligga. Det var för det första inte klart att det skulle ligga37



någonstans överhuvudtaget, men den norska exekutiva medlemmen RagniPiene förklarade pedagogiskt oh lugnt att den tiden var förbi när kontoretenkelt oh smidigt kunde �ytta med sekreteraren.Det bestämdes tillslut att det skulle bli ett permanent kontor. Frågan varbara var. Det fanns tre slutkandidater: Fieldsinstitutet i Toronto, IMPA iRio de Janeiro oh Weierstrassinstitutet i Berlin Broshyrer delades ut, välol-jade presentationer genomfördes. De olika instituten toppade varandra i hurmyket pengar oh personal som skulle satsas på detta oh det lobbades hejvilt i pauserna oh IMPA toppade med en professionellt gjort reklam�lm-avdet allmänna sorlet att döma efter den häftiga �lmsnutten var den kanskeför reklammässig för att falla de hårdkokta delegaterna på läppen, snarare�k den motsatt e�ekt. Vi i svenskgruppen hade läst materialet innan ohdiskuterat ihop oss. Vi tykte helt enkelt att det tyska alternativet var bäst.Sedan vore det förstås ingen nakdel om kontoret hamnade i Europa komvi okså fram till. Vi kände oss tillslut så övertygade att vi okså börjadesnaka runt lite, främst bland våra nordiska kollegor, se bild 2. Såhär medlite perspektiv på mötet, tror jag att denna lobbyverksamhet var myket vik-tigare än själva våra egna röster, oh en spännande del av den demokratiskaproessen. Ett muntligt argument för IMPA hördes irkulera runt: "I Rioskulle man till oh med få en privathau�ör". Vilket kontrades med: "Ja,men det är för att man måste ha en kombinerad hau�ör oh livvakt där".

I pausen innan omröstningen vart det permanenta kontoret skall ligga lobbades detför fullt. Ryggtavlan av vår egen ordförande Mihael Passare kan skymtas i mittenpå bilden.Vinnarna blev tillslut Weierstrass Institute i Berlin (http://www.wias-berlin.de).Det var en myket nöjd grupp av Berlinare som slog sig ned i lobbybarenefter dagens slut oh började korka upp hampagne, se bild 3. Oh man38



kan förstå dem; det är förstås ett stor presigevinst att få vara värd åt IMU:skontor oh på så sätt bli ett fast nav i matematikvärlden. Detta var detförstås andra som såg som mindre roligt. En engelsman ställde sig upp dagtvå oh menade att detta kontor måste bli osynligt.

Tyskt återhållsamt �rande i lobbyn. Ulla kollar in drinklistan eftersom vi inteblev bjudna på bubbel, trots Nils eleganta oh subtila påpekande att alla svenskaröster hade gått till Berlin.Montenegro röstades in som en ny IMU-medlem medan Kambodja, Mol-davien, Nepal oh Oman blev assoierade medlemmar. Dessutom stadfästesen http://www.mathunion.org/fileadmin/CEIC/bestpratie/bpfinal.pdf.Samtidigt drogs den informella valkampanjen för arrangörsskapet 2018 igång.Ett stalltips är att det kommer att stå just mellan Toronto oh Rio deJaneiro.International Commission on Mathematial Instrution,http://www.mathunion.org/imi/about-imi/, presenterades av ordförandeBill Barton från Nya Zeland. Han tog bland annat upp ett program somde driver: http://www.kleinprojet.org/. (Felix Klein var ICMI:s förstaordförande.) Bill Barton berättade målande att detta gik ut på att i FelixKleins anda, oh speiellt efter hans bok "Elementarmatematik vom höherenStandpunkte aus", skapa en modern version av denna klassiker. Det hari samband med det målet okså arrangerats små konferenser där matem-atiker oh gymnasielärare får trä�as. Detta har hittills varit myket lykatdär matematiker oh gymnasielärare "inte bara pratar med varandra � delyssnar okså". Mihael Passare oh jag blev såpass entusiastiska att vi påstående fot frågade Barton efteråt om det skulle kunna gå att tänka sig att vii Sverige anordnade ett sådant möte? "Yes, absolutely. That would be great,but you have to talk to Bengt �rst", blev svaret. Vekan därpå i Hydrabad39



pratade vi med Bengt Johansson från http://nm.gu.se/oh mailade ävenAnders Björner. Så nu är planerna att det kommer att bli ett sådant möte påinstitut Mittag-Le�er några dagar strax efter midsommar i ett samarrange-mang av http://www.math.halmers.se/ torbjrn/SKM/index.shtmlohhttp://www2.math.su.se/nk/En annan myket entusiasmerande föredragshållare var Douglas Arnoldsom pratade om en undersökning han gjort om ISI:s Impat Fator. Ett måttsom blir mer oh mer avgörande i olika sammanhang. Han talade med enväkelsepastors lidelse om hur han börjat intressera sig för detta nummer ohfrågat sig hur bra det egentligen var som kvalitetsmått. Han har tillsammansmed en bibliotikarier författat ett preprint, http://arxiv.org/abs/1010.0278,som är myket läsvärt oh som kan ge oss matematiker ammunition när detgäller att hävda vårt ämne gentemot andras. Efteråt beslöt mötet att till-sätta en grupp som skulle undersöka oh föreslå bättre rankningssytem. San-ningen är nog att vi går mer oh mer mot bibliometriska mått av kvalitet,så vi kan inte bara klanka ned på de mått som används idag, utan vi måstege bättre alternativ.Som ett resultat av detta inlägg bildades den 19 oktober följande grupp:Working Group on Journal Ranking and Priing (WG-JRP) under ledningav Nalini Joshi från Sydney.En annan trevlig oh användbar nyhet var att följande länk presenteradeshttp://www.mathunion.org/ICMdär man kan �nna alla ICM proeedingsfrån 1893 till 2006 där man kan tex kan läsa in Otto Frostmans sammanfat-tandehttp://www.mathunion.org/ICM/ICM1954.1/Main/im1954.1.0552.0553.or.pdfomden svenska gymnasiematematiken 1954. Femton år senare blev Frostmansekreterare för IMU.

Glada Gänget vid Golconda Fort, Hyderabad40



AutorikshawUlf Persson

Autorickshaw
Kanchipuram
Tamil NaduTre hjul, två takter, en hau�ör. Denna lilla motoriserade skapelse kanman knappast undvika när man reser omkring i Indien, oh utgör en viktigdel av turistens vardag. Den �nns inte bara i Indien, utan i hela syd-ostasien,så dessa horder av skandinaver som drar till Thailand, bör vara väl bekantamed dem, även om de där lär vara mera kända under namnet 'tuk-tuk'. Ohinte bara i södra Asien, utan även i Afrika oh Syd-Amerika, �nner man den.Ursprunget lär vara italienskt, där Piaggio Ape (Piaggios bi) såg dagens ljusi slutet av 40-talet, baserad på en annan surrande insekt, nämligen vespan.Intentionen var att skapa en lastbil, med plats för en förare. Konstruktionenär enkel, vespans bakhjul ersättes av två för större stabilitet, medan styretär kvar, ty någon ratt har inte detta fordon. Tvåtaktsmotorn startas meden lång spak som dras fram oh tillbaka ett par gånger. Fordonet är lätt,har låg max-fart 50 km/h oh marshfart på en 35 km/h (oh därvidlagjämförbart med en entusiastisk yklist) oh är följaktligen ganska bränslesnål- 35 km per liter. Förarkabinen är liten, oh bör teoretiskt sett, knappt förmåhärbärgera en enda person, men i praktiken kan det ibland sitta både en ohtvå assistenter vid sidan om föraren. Dessa hänger bokstavligen i luften.I passagerarutrymmet kan man pressa in sig tre, men med lite fantasi ohmotivation kan man lätt öka detta antal betydligt. Bak passagerarna �nnsett litet utrymme för bagage om man nu reser med synnerligen lätt pakning.I prinip avgörs priset av avstånd baserat på taxameter, men jag har aldrigsuttit i en autorikshaw med påslagen taxameter. I praktiken kommer manöverens om priset innan färden, vilket alltid är betydligt högre än det formelltangivna. Turisten prutar ner nästan till hälften, hau�ören sukar oh stönar41



oh ser plågad ut men kör ändå. Turisten är nöjd över sin bedrift, ohhau�ören ler i mjugg. För kortare turer i staden kan man räkna mellan 20-30 rupier, d.v.s. ungefär en femma. Ofta kan man promenera denna sträka,förutsatt att man hittar vägen. När man hittar vägen blir man ständigtantastade av auto-rikshawer som saktar farten oh undrar vart man är påväg. Det tyks inte passa sig att välbeställda västerlänningar går oh slösarbort sig längs den (obe�ntliga) trottoaren till ingens nytta. När man välbehöver en, kan de däremot vara svårare att �nna.Autorikshawen är trots sin bränslesnålhet inte speiellt ekologisk. De föroväsen oh spyr glatt ut avgaser. I New Delhi har den gamla modellen mereller mindre med våld via ett domstolsbeslut ersatts av en annan som gårpå ett förment grönare bränsle (Compressed Natural Gas (CNG)). I södradelarna av Mumbai är de bannlysta, istället ser man små svarta taxi-bilarmed gult tak köra omkring på gatorna. Dok längre norr upp i Mumbai därslummen tar över, återbördas gatubilden till den mera typiska indiska. Dengamla ykeldrivna rikshawn är emellertid inte helt utrotad, oh jag fannden inte alls speiellt ovanlig i Agra.Obehagliga som man kan �nna dessa tingestar bävar jag för konsekvenser-na av vad som kommer att hända när dessa ersättes av bilar. Motortra�k-stokningar, som troligen var helt okända i Indien, för ett par deenniersedan, har nu blivit vardagsmat. Att korsa en gata är en bedrift man utförmed fara för livet. Men detta bör inte komma som en överraskning.

Cykelrickshaw, Pondicherry
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The good, the bad, and the ugly �judging thetalks at the ICM in HyderabadBill Casselman

Foto: Ulf Persson

The invited letures at an Interna-tional Congress of Mathematiians area rare opportunity for a leturer toaddress an unusually dsitinguished au-diene, and for a listener to hear dis-tinguished leturers. On would ex-pet that the letures are arefullyprepared, and that everything thatould be done to make the letureslear and interesting would be done.This does not seem to be the ase,and was not universally true at thereent ICM in Hyderabad. Fault mustbe shared between the speakers andthe organizers.I do not pretend that I am apable of explaining how to �x the problems. Myintention in writing this note is mostly just to point out what the problemsare. However, I do have a few ideas of what an be done to start to deal withthe di�ulties. In the main body of this note I'll try to give some idea of whatwas wrong and what was right with the letures I attended, and at the endsuggest a systemati way to go about improving things. But what I mostlywant to do is to stimulate mathematiians to think more seriously aboutwhat they should expet from letures at an ICM, and judge for themselveswhat quali�es as good, bad, or ugly.The letures ome in two sizes, small and large. After some brief remarksabout the `small' letures, I'll disuss the `large' ones. They are really themain topi of this note. The ideal way for me to do what I want to would befor you and me to sit down next to eah other while I show segments fromvarious talks that I think are partiularly good or bad, and we disuss whatwe see. Unfortunately, this is not possible, so I fae an obvious handiap. Butyou an at least get some idea of the letures, beause they were reorded,and you an see the results athttp://www.im2010.org.in/from-the-venue/online-streaming-arhivesThere are still a number of obstales, however, to seeing what the letureswere like by wathing these videos. The �rst is minor�on this web page thevideos are indexed by the date and time of day, rather than by speaker. Ian o�er an easy �x for this�I have posted my own web page43



http://www.math.ub.a/~ass/im-2010/on whih the videos are indexed in a more rational way.The seond obstale is muh more serious�the quality of videos is verypoor, as you will realize when you wath them. One major problem is thatalthough the speakers used omputers for presentations, the amera doesnot onsistently display the sreens, and hardly ever shows the sreens in areadable fashion, in high resolution or strong ontrast. In fat, this leads tomy �rst suggestion for improving the letures:Take seriously the task of making video produtions of the `large'letures. Make speakers' slides available, simultaneously with thevideos, maybe by putting the speaker in a small internal frame.Edit the videos and plan amera work arefully.One thing to keep in mind is that it is not normally very valuable to waththe speaker rather than hear him (or her) while wathing the slides.There are several advantages to this idea of taking videos seriously. Theobvious one is that of making a reord of some potentially great letures.Wouldn't you like to be able to wath David Hilbert laying out the problemsthat played suh an important role throughout twentieth entury mathemat-is? But for my purposes the bigger advantage is seeing what goes wrong.This an be useful for both speakers and audiene. These days letures areoften reorded, but they are rarely edited, and rarely are they of high quality.The ICM letures are worth extra e�ort.4 The small leturesThe `small' talks are presumably intended for a relatively small audieneof people partiularly interested in a topi, and are given in small rooms.Although the audiene for one of these at an ICM might be more expert andmore reeptive than those at an everyday talk, these are the sort of talks wegive most of our lives. The only new development that one might ritiize isthat they are nowadays given with a omputer rather than on a blakboardor with an overhead projetor. This is not a lear improvement, but maybeunavoidable given the venues available for large onferenes. The problemwith letures given with a omputer is that the talk is predetermined�eventhough the audiene is small and questions an be expeted, no major hangeof plan is possible. It's a big drawbak. It was lear in Hyderabad that usinga omputer in these talks notieably inhibited some speakers. So here is mynext suggestion:The organizers of the small talks should think about how to makethese talks less onstraining. Maybe even make blakboard presen-tations feasible.I an add in support of this that there do not seem to be good universalonventions for omputer-aided talks. Maybe omputers are not in fat a44



universal tool for letures to a small audiene.One might ask, why are these letures given at an ICM? After all, thesedays onferenes abound, and speialists probably don't learn muh that isnew. My own view is that they do serve a group of mathematiians who donot quite qualify as speialists (and who do not attend onferenes on thetopi) but do have some interest in the �eld. This suggests that in planningthese letures one might keep this audiene in mind, rather than addressonly experts.5 The plenary leturesThe `large' mathematial letures are themselves divided roughly into twogroups, those onneted with the Fields Medal and other prizes, and theplenary letures. In some ways there is no lear distintion between thesetwo ategories, but in some ways there are. I'll say something later on aboutthe prize letures that applies only to them.As for the plenary letures, it is not entirely lear to me on what basis theplenary speakers are hosen. Whereas it is quite reasonable for speakers ofthe small talks to be hosne for expertise and aomplishment, the purpose ofthe plenary talks is presumably quite di�erent. A large part of the intentionof these talks is surely to ommuniate mathematis to a large number ofmathematiians. But the audiene for these talks is almost entirely omposedof non-speialists�a lot of them, in fat, sine the average audiene size atHyderabad for these talks seemed to be between 800 and 1000. They wereattended by a sizeable proportion of the people attending the Congress. (MyEnglish ditionary tells me that the word `plenary' goes bak to at least 1450,and that it refers to `an assembly of all members'. I'd like to emphasize `all'.)So my initial suggestion here isOne major onsideration in hoosing plenary speakers ought to betheir ability to ommuniate to non-speialists.The speaker at any of these talks was neessarily very far away from the ma-jority of the audiene, and a omputer presentation, projeted onto severalsreens, was obligatory. It is not unreasonable to expet that all the plenarytalks, and perhaps all the talks given to suh a huge audiene, would havebeen well prepared with non-speialists in mind. Suh was unfortunately notthe ase in Hyderabad. A few of them were really good, many more weremerely mediore, some were simply bad, and a few were so bad as to bealled `ugly'. In a moment I'll investigate some of the reasons for good andbad talks, and o�er some suggestions for how to improve the way these talksare given. Very few of us will ever be alled upon to give a mathematistalk to a thousand people, whether mathematiians or otherwise, but manyof us will likely �nd ourselves in the audiene of one. Besides, some of theproblems that ourred with the plenary talks our also in everyday talks.45



There are roughly three omponents to a talk, of ourse�the speaker, thetehnology, and the audiene. In o�ering my opinion on these matters I anspeak mostly just for myself, but in fat I did often ollet opinions fromothers. The tehnology is more or less given, and unhangeable, and theaudiene is also beyond ontrol. Therefore it is the speaker who must adaptto this situation, and in addition perhaps the speakers ought to be hosenwith this in mind.First I'll give you the good news, and tell you about the talks I thought werevery good, and what made them so. Then I'll go through a short list of waysto go wrong, with examples from the letures.I ought to mention that Tim Gowers has disussed in his well known blogall of the letures about the work of the prize winners, as well as some ofthe talks from the �rst few days (he left the Congress early). They an befound on his web site:http://gowers.wordpress.om/2010/08/20/im2010-lindenstrauss-laudatio/http://gowers.wordpress.om/2010/08/30/im2010-avila-dinur-plenary-letures/It will be evident that his opinions are more optimisti than mine. I thinkthere is a very simple reason for this�he himself is familiar with a very widerange of �elds of mathematis, and in mnay ases omes lose to qualifyingas an expert. Whereas when I attend one of these large talks I am onstantlytrying to put myself in the plae of the non-experts. This gives one a dif-ferent point of view, and makes one aware of di�erent things. Following amathematis talk requires even at best a ertain amount of hard work andonentration. I try to monitor this energy level around me. When peopleease to follow, the relaxation is evident.6 THE BEST TALKSThere were four talks I thought were very good, really exellent, and of theseI thought two were exeptionally good. I list them aording to my ranking,starting with the best.Irit Dinur, Probabilistially hekable proofs and odes, (August 21,10:15-11:15).This was really an exeptional talk in the opinion of almost everybody whoheard it. It started with a handiap, sine when it began the number ofpeople previously aquainted with the subjet must have been very small.She introdued the problem very gently, and did an exellent job of giving youan intuitive feel for her own ontribution to a solution. Her pitures (whihwere not drawn by her, but by a friend) were just right for the audiene.I onsidered this a nearly perfet talk. Only this and the next talk wereomprehensible, at least in part, even to non-mathematiians. For Dinur'stalk, there is solid evidene for this laim, beause she was interviewed af-terwards by Christoph Drösser, a siene journalist writing for the German46



weekly Die Zeit. The interview an be found athttp://www.zeit.de/2010/35/Interview-DinurThomas J. R. Hughes, Isogeometri analysis, (August 26, 09:00-10:00).I thought this also an exeptionally brilliant talk, and again perfetly de-signed for an audiene largely unaquainted with the topi. The graphisin partiular were spetaular. Both this and Dinur's talk were harater-ized throughout by a relaxed delivery with a very evident sense of humour.Hughes' talk was uniquely haraterized by some great graphis jokes (forexample, his leaking tea pot�a marvelous variation on a familiar theme inomputer graphis�and the sans of his own internal body struture).It is not just that the topi he was talking about was intrinsially suitedto spetaular graphis. The topi of the leture by Stanley Osher (August25, 9:00 - 10:00) was similarly promising, but his talk was woefully badlyprepared, (and might have been the worst at the ICM). Hughes' talk wasgreat beause he thought arefully about what he had to say, had a ertainamount of skill at working with omputers, and thought the oasion worthsome e�ort.Daniel Spielman, Algorithms, graph theory and linear equations in Lapla-ian matries, (August 21, 13:45-14:45).The speaker here had the advantage that almost everyone in the audienehad some aquaintane with the problems he was disussing, and both theyand his ontribution ould be explained in fairly elementary terms. Still,this was not a talk that a journalist writing for Die Zeit would write about.Many people have asked, is it a oinidene that three of the best talkswere by people inhabiting both the world of mathematis and the world ofomputer siene?Kim Plofker, Indian rules, Yavana rules: foreign identity and the trans-mission of mathematis, (August 26, 11:30-12:30).Again, nie graphis, and the mathematis was reasonably elementary. IfI rank her talk slightly less than perfet it's beause the ratio of talk toomputer display was a bit high. All the plenary talks were delivered inEnglish (was there any other possibility?), but of ourse that was the nativelanguage of only a small proportion of the audiene. For this reason if forno other, it was extremely important that the talk be omprehensible bywathing only the omputer display. Plofker ertainly took English problemsinto aount. She spoke learly and deliberately, but she ould have had moreontent displayed on the sreen.The question arises naturally, did all these good talks have something inommon, something that was perhaps missing from the rest? Sure. (1)The leturers spoke learly and with reasonable deliberation, so problemsof interpreting English were minimized. (2) The talks were by and largeomprehensible from slides alone. (3) Most took one basi idea, explainedit well at the beginning, and then based the rest of the talk primarily onthat one idea. My own theory of omprehensibility of mathematis talks is47



like that of omprehensibility in musi�subtle repetition with variation isa key ingredient. Or to put in another way, omprehension is linked to theaudiene's ability to antiipate what is oming.These talks did not not try to say too muh. One of the most di�ult lessonsmathematiians have trouble absorbing is: Less is often more, and more isoften less. If you are giving a talk to an audiene not previously aquaintedwith your subjet, you annot expet them to absorb more than a verylimited number of unfamiliar ideas. In order for them to absorb the newideas you do introdue, you must engage in a ertain amount of repetition.But in order to maintain interest, the repetition should be arefully varied.No doubt about it, this is a hard task, not to be undertaken lightly. Just torub my omments in, I'll repeat them:When speaking English to an international audiene, speak slowlyand learly, and if you are using a omputer be sure that the talkis omprehensible by wathing only the omputer display.When introduing unfamiliar ideas, inlude areful repetition withvariation. Give your audiene a hane to beome familiar withthem.Along with these goes:Do not introdue too many unfamiliar ideas.This was a major problem for many speakers.7 THE RESTInstead of going through the remaining talks one by one, I make up a list ofwhat I thought were frequent problems with talks, along with examples, aswell as some suggestions for how to deal with them.
• A talk to a huge audiene in a large room does not allow feedbak.This means that you annot on�gure a talk in real time aording to howit is being reeived, beause during the talk you annot tell how it is beingreeived. What this means in pratial terms is that you should give yourtalk,' ora t leasts hwo your slides, to someone who might represent a typialaudiene member. This is a deliate matter. I know of at least one plenarytalk that was rehearsed before an audiene that was far too friendly. It won'tdo. The talk was one of those I onsider a disaster, but also, sadly, one thatould have been redeemed by onstrutive but �rm ritiism.All plenary speakers must realize that a talk to a large non-speialistaudiene is beyond their everyday experiene, and annot be pre-pared by everyday tehniques.The worst outome of a plenary talk is that 800 people are bored or onfused,and everything possible must be done to avoid this.
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• A talk based on omputer display follows a deterministi path1.The most urious example of this problem ours in the talk by IngridDaubehies, speaking on the work of the prize winner Yves Meyer. Hertalk was generally arefully prepared, with lost of illuminating pitures anda lear deivery, but towards the end she realized that something importantwas not on her slides. Her way of dealing with this was to start drawing pi-tures in the air with her hands, whih had no good e�et at all. As with theearlier point, the solution to this is a suggestion that will probably provokeontroversy:All plenary talks should be rehearsed in some way before a ritialaudiene.This might mean just that the slides be read ritially by someone. Eventhose who generally give great talks should be humble in this respet.
• One underestimated way to ommuniate ideas to non-speialists iswith pitures.I don't think is a ontroversial idea, but the hard part is ating on it. Pituresare not easy to make. They don't have to be tehnially very sophistiated,however, as Irit Dinur's talk demonstrates. But some thought has to go into�guring out whih are important. Here I suggest:Pitures in a plenary talk should be edited just as arefully as text.8 The prizesHere I just want to make one point�the �rst day of an ICM is the one daythat a great deal of attention is foussed on the international ommunity ofmathematiians. For better or worse, the prizes have publi appeal. Theletures on the work of the prize winners should take this into aount, anbdthese letures should be given (and perhaps even espeially edited) with thisin mind.

1As Étienne Ghys writes: When I prepare a omputer talk I always make it non-deterministi. The �le I make is full of invisible buttons that I an lik on to lead mytalk along a di�erent route, or to a shortut if I am late, or to some extra pages if I amahead of shedule, or to some optional examples. In other words, one should think of aomputer talk �le as a oriented graph. In an ICM talk, the thing should probably be moredeterministi, but still not ompletely. In any ase, I think that the use of omputers forletures will improve a lot in the near future, and we shall not be so severely onstrainedas we are now. 49



9 Organizing the plenary talksOverall, what I am saying is that the plenary talks should really be onsideredmore arefully by the people who organize them, even in seleting the plenaryspeakers.There has been some attention paid to the problems they raise, but notenough. What I would really like to see is that these talks be onsideredalong the lines of one of the expository journals suh as the Mitteilungen ofthe Deutshe Math. Verein, or the Noties of the Amerian MathematialSoiety. I would like to see one person appointed as a kind of hief editorof the plenary talks, and I would like to see him (or her) be provided withthe means to enourage better presentations (and disourage bad ones). Onething to keep in mind is that few mathematiians are very skillful at workingwith omputers, and partiularly inept at produing good graphis, so thatthey might well appreiate a ertain amount of editorial advie and tehnialhelp. Think of it as a arrot, not a stik.
⋄ ⋄ ⋄ ⋄Kleinprojektskonferens på Institut Mittag-Le�erTorbjörn Lundh oh Mikael PassareI Felix Kleins anda startade för några år sedan ett internationellt program,http://kleinprojet.org/, vilket är skapat för att dels sätta ihop en nybok om modern matematik för användning på gymnasier, men okså verkarför en serie konferenser. Vi har nu fått möjlighet att arrangera en sådan kon-ferens i Sverige. Den kommer att äga rum tre dagar strax efter midsommarpå Institut Mittag-Le�er, där gymnasielärare oh matematiker kommer attdiskutera hur man kan ge glimtar av modern matematik till gymnasister. Detkommer inte enbart bli fråga om en envägskommunikation, utan förhoppn-ingsvis en interaktion mellan lärare oh forskare för att hitta exempel ohmedel att belysa aktuella matematiska frågor på gymnasiet. Vi tänker oksådiskutera de nya kursplanerna i samband med detta. Gymnasielärare frånhela landet är välkomna att söka detta kostnadsfria, men starkt platsbe-gränsade, arrangemang i regi av Svenska Kommittén för Matematikutbild-ning oh Nationalkommittén för Matematik. Preliminära datum är 27 till 29juni. Se hemsidan så småningom för mer detaljer oh ansökningsförfarande:http://www.math.halmers.se/~torbjrn/SKM/kleinprojektet.html
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International Counil for Industrial and AppliedMathematis (ICIAM)International MathematialUnion (IMU) "Working Group on Journal Rankingand Priing"Terms of RefereneIntrodutionOne of the main urrent issues in mathematis (and other sienti�disiplines) is the development of its sienti� publiation market and therole sholarly publiations play. A partiular problem is the use and mis-use of itation data for the assessment of sienti� researh. The jointIMU/ICIAM/IMS Committee on Quantitative Assessment of Researh dis-ussed this issue at depth through its report 'Citation Statistis'. Despite the�ndings of this report, itation metris suh as the impat fator are inreas-ingly used for the evaluation and ranking of journals, papers, individuals,projets and even whole departments. Hiring deisions, budget alloations,et. are in�uened by these numbers worldwide. In addition to the fat thatthe objetivity of these numbers is illusory, the magnitude of these numbersvaries onsiderably between sienti� disiplines, and this may hurt mathe-matis.An additional aspet is that publiation habits are beginning to hange.Sientists rely inreasingly on preprint servers whih make urrent resultsmuh more quikly available than journals. Their value and the value ofthis servie are frequently not onsidered by deision makers. One reasonfor the growth of 'open aess publiation systems' is also that, despite gainsin e�ieny through new tehnology, journal pries are rising and, due tostati or dereasing budgets, aess to the published mathematial litera-ture is beoming inreasingly di�ult for many. Mathematis has to reatto this situation. The urrent initiative was prompted by the paper Ne-farious Numbers by D. N. Arnold and K. K. Fowler, the proposal Thoughtsabout journals and the role of international mathematial organisations by S.Mueller, and the questions by many What ations should follow the �ndingsof the Citation Statistis report?
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The Charge� The working group is harged with the task of proposing ideas toICIAM and IMU of how to atively reat to the situation desribedabove.� Eah proposed idea should be aompanied by an estimate of the e�ortsinvolved in establishing and maintaining an implementation of the ideain the long run.� The working group is asked to omment on the possible e�ets of eahproposal, in partiular, on hanges in the behavior of researhers, uni-versities, funding agenies, publishers et. Are these aeptable? Maythere be legal impliations?� One possible proposal ould be a ranking system for journals reatedby the mathematial ommunity. In addition, does it make sense toinlude preprint servers in suh a ranking? If so, how? Is the work-loadin establishing and maintaining a ommunity based system aeptable?And will in pratie su�iently many mathematiians be prepared tobe involved on a ontinuing basis? How an this proess be organized?� The working group is also asked to onsider what other possible optionsthere may be for proteting against the inappropriate use of impatfators and similar manipulable indies for evaluating researh.The Exeutive Committees/Boards of IMU and ICIAM intend to disussthe ideas presented by the working group in depth in order to deide whihof the possible routes to follow. IMU has its next EC meeting on February26 and 27, 2011. It would, thus, be very helpful to have the report by 18February, 2011.Working Group Members:Nalini Joshi <nalini.joshi�sydney.edu.au>, Chair of the Working GroupPhone: +61 2 9351 2172 Immediate Past President, Australian MathematialSoiety, AustraliaDouglas N. Arnold <arnold�umn.edu> Phone: +1 612 626 9137 Presi-dent, Soiety for Industrial and Applied Mathematis (SIAM), USACarol Huthins <huthins�nyu.edu> Phone: +1 212 998 3314 HeadLibrarian, Courant Institute, New York, USAJohn Jones <J.D.S.Jones�warwik.a.uk> Phone: +44 24 7652 3456Publiations Seretary, London Mathematial Soiety, UKMalolm MaCallum <M.A.H.MaCallum�bristol.a.uk> Phone: +44117 980 6303 Diretor, Heilbronn Institute for Mathematial Researh, Uni-versity of Bristol, UK 52



Peter Mihor <peter.mihor�esi.a.at> Phone: +43 1 4277 50618 Fakultätfür Mathematik, Universität Wien, AustriaStefan Müller <stefan.mueller�hm.uni-bonn.de> Phone: 49 228 73 62253Hausdor� Center for Mathematis, Bonn, GermanyTao Tang <ttang�hkbu.edu.hk> Phone: +852 3411 5148 Ating ViePresident, Hong Kong Baptist University, Hong KongTerms of Referene approved by the ICIAM/IMU leadership on Otober19, 2010
⋄ ⋄ ⋄ ⋄CharminarUlf Persson

Charminar sett fr�n den n�rbel�gna ’Masjiden’

Som bekant betyder det persiskt/-hindiska ordet 'har' fyra, oh 'mi-nar' refererar uppenbarligen till mi-naret, relaterat till det arabiska or-det 'manara' som betyder spira ellertorn. Byggnaden uppfördes 1591på uppdrag av Muhammed Quli QutbShah, den femte härskaren i QutbShahi-dynastin, i taksamhet för atten pestepedemi i staden hade hej-dats. Denna dynasti regerade överkungariket Golkonda (som för övrigtgivet namn åt det närbelägna fortetsom byggdes samtidigt som Charmi-nar) oh härstammade liksom Mo-gulerna från ett turkiskt nomad-folk, oh var liksom dem muslimer.Dynastin krossades under den åttonde härskaren - Abul Hasan, av Mogulke-jsaren Aurangzeb 1687 som lade fortet i ruiner.Tornen är närmare femtio meter höga, oh de utgör hörnen av en kvadratmed 20 meters sida. Byggnadsmaterialet utgörs av granit oh kalksten, sam-manfogat med murbruk. Enligt rykten även pulveriserad marmor. Man klät-trar upp till andra våningen via trånga spiraltrappor i hörntornen, oh hardärifrån en slående panoramisk utsikt över marknaderna som omger bygg-naden. De inhemska betalar en (för oss) spottstyver för att besöka, väster-länningar får punga ut med mera, men får i gengäld en lyxigare biljett. Somså ofta nu i världen måste man genomgå en säkerhetskontroll innan man blirinsläppt. Detta förtar till en viss del romantiken.53



Nefarious NumbersDouglas N. Arnold and Kristine K. Fowler1IntrodutionThe impat fator has been widely adopted as a proxy for journal quality. Itis used by libraries to guide purhase and renewal deisions, by researhersdeiding where to publish and what to read, by tenure and promotion om-mittees laboring under the assumption that publiation in a higher impatfator journal represents better work, and by editors and publishers as ameans to evaluate and promote their journals. The impat fator for a jour-nal in a given year is alulated by ISI (Thomson Reuters) as the averagenumber of itations in that year to the artiles the journal published in thepreeding two years. It has been widely ritiized on a variety of grounds2:� A journal's distribution of itations does not determine its quality.� The impat fator is a rude statisti, reporting only one partiularitem of information from the itation distribution.� It is a �awed statisti. For one thing, the distribution of itationsamong papers is highly skewed, so the mean for the journal tends tobe misleading. For another, the impat fator only refers to itationswithin the �rst two years after publiation (a partiularly serious de�-ieny for mathematis, in whih around 90% of itations our aftertwo years).� The underlying database is �awed, ontaining errors and inluding abiased seletion of journals.� Many onfounding fators are ignored, for example, artile type (edi-torials, reviews, and letters versus original researh artiles), multipleauthorship, self-itation, language of publiation, et.1Douglas N. Arnold is MKnight Presidential Professor of Mathematis at the Univer-sity of Minnesota and president of the Soiety for Industrial and Applied Mathematis.Kristine K. Fowler is mathematis librarian at the University of Minnesota. The authorsgratefully aknowledge the assistane of Susan K. Lowry, who developed and supportedthe database used in this study, and Molly T. White.2See e.g. P. O. Seglen, Why the impat fator of journals should not be used forevaluating researh. BMJ 314 (1997), 498-502.J. Ewing, Measuring journals. Noties of the AMS 53 (2006), 1049-1053.R. Golubi, M. Rudes, N. Kovai, M. Marusi, A. Marusi, Calulating impat fator:how bibliographial lassi�ation of journal items a�ets the impat fator of large andsmall journals. Si. Eng. Ethis 14 (2008), 41-49.R. Adler, J. Ewing, and P. Taylor, Citation statistis. Statistial Sienes 24 (2009),1-14. 54



Despite these di�ulties, the allure of the impat fator as a single, readilyavailable number - not requiring omplex judgments or expert input, butpurporting to represent journal quality - has proven irresistible to many.Writing in 2000 in a newsletter for journal editors, Amin and Mabe3 wrotethat the "impat fator has moved in reent years from an obsure biblio-metri indiator to beome the hief quantitative measure of the quality ofa journal, its researh papers, the researhers who wrote those papers andeven the institution they work in." It has beome ommonplae for journalsto issue absurd announements touting their impat fators, like this onewhih was mailed around the world by World Sienti�, the publisher of theInternational Journal of Algebra and Computation: "IJAC's Impat Fatorhas improved from 0.414 in 2007 to 0.421 in 2008! Congratulations to theEditorial Board and ontributors of IJAC." In this ase, the 1.7% inreasein the impat fator represents a single additional itation to one of the 145artiles published by the journal in the preeding two years.Beause of the (misplaed) emphasis on impat fators, this measure hasbeome a target at whih journal editors and publishers aim. This has inturn led to another major soure of problems with the fator. Goodhart'slaw warns us that "when a measure beomes a target, it eases to be agood measure"4. This is preisely the ase for impat fators. Their limitedutility has been further ompromised by impat fator manipulation, theengineering of this supposed measure of journal quality, in ways that inreasethe measure, but do not add to - indeed subtrat from - journal quality.Impat fator manipulation an take numerous forms. In a 2007 essay onthe deleterious e�ets of impat fator manipulation, Madonald and Kam5noted wryly that - the anny editor ultivates a adre of regulars who an berelied upon to boost the measured quality of the journal by iting themselvesand eah other shamelessly.- There have also been widespread omplaints byauthors of manusripts under review, who were asked or required by editorsto ite other papers from the journal; given the dependene of the authoron the editor's deision for publiation, this pratie borders on extortion,even when posed as a suggestion. In most ases, one an only guess aboutthe presene of suh pressures, but overt instanes were reported already in2005 by Monastersky6 in the Chronile of Higher Eduation and Begley7 in3M. Amin and M. Mabe, Impat fators: use and abuse. Perspetives in Publishing 1(2000), 1-6.4This suint formulation is from M. Strathern, 'Improving ratings': audit in theBritish University system, European Review 5 (1997), 305-321.5S. Madonald and J. Kam, Aardvark et al.: quality journals and gamesmanship inmanagement studies. Journal of Information Siene 33 (2007), 702-717.6R. Monastersky, The number that's devouring siene. Chronile of Higher Eduation52 (2005).7S. Begley, Siene journals artfully try to boost their rankings. Wall Street Journal,5 June 2006, B1. 55



the Wall Street Journal. A third well-established tehnique by whih editorsraise their journals' impat fators, is by publishing review items with largenumbers of itations to the journal. For example, the Editor-in-Chief of theJournal of Gerontology A made a pratie of authoring and publishing areview artile every January fousing on the preeding two years; in 2004,195 of the 277 referenes were to the Journal of Gerontology A. Though thedistortions these unsienti� praties wreak upon the sienti� literaturehave raised oasional alarms, many suppose that they either have minimale�et or are so easily detetable they an be disregarded. A ounterexampleshould on�rm the need for alarm.The ase of IJNSNSThe �eld of applied mathematis provides an illuminating ase in whih wean study suh impat fator distortion. For the last several years, the Inter-national Journal of Nonlinear Sienes and Numerial Simulation (IJNSNS)has dominated the impat fator harts in the "Mathematis, Applied" at-egory. It took �rst plae in eah year 2006, 2007, 2008, and 2009, generallyby a wide margin, and ame in seond in 2005. However, as we shall see, amore areful look indiates that IJNSNS is nowhere near the top of its �eld.Thus we set out to understand the origin of its large impat fator.In 2008, the year we shall onsider in most detail, IJNSNS had an impatfator of 8.91, easily the highest among the 175 journals in the applied mathategory in ISI's Journal Citation Reports (JCR). As ontrols, we will alsolook at the two journals in the ategory with the seond and third highest im-pat fators, Communiations on Pure and Applied Mathematis (CPAM),and SIAM Review (SIREV), with 2008 impat fators of 3.69 and 2.80, re-spetively. CPAM is losely assoiated with the Courant Institute of Mathe-matial Sienes, and SIREV is the �agship journal of the Soiety for Indus-trial and Applied Mathematis (SIAM).8 Both journals have a reputationfor exellene. Evaluation based on expert judgment is the best alternativeto itation-based measures for journals. Though not without potential prob-lems of its own, a areful rating by experts is likely to provide a muh moreaurate and holisti guide to journal quality than impat fator or similarmetris. In mathematis, as in many �elds, researhers are widely in agree-ment about whih are the best journals in their speialties. The AustralianResearh Counil reently released suh an evaluation, listing quality ratingsfor over 20,000 peer-reviewed journals aross disiplines. The list was devel-oped through an extensive review proess involving learned aademies (suhas the Australian Aademy of Siene), disiplinary bodies (suh as the Aus-tralian Mathematial Soiety), and many researhers and expert reviewers.9This rating will be used in 2010 for the Exellene in Researh Australia8The �rst author is the urrent president of SIAM.9Australian Researh Counil, Ranked Journal List Development,http://www.ar.gov.au/era/journal_list_dev.htm56



assessment initiative, and is referred to as the ERA 2010 Journal List. Theassigned quality rating, whih is intended to represent "the overall qualityof the journal," is one of four values:� A*: one of the best in its �eld or sub�eld� A: very high quality� B: solid, though not outstanding reputation� C: does not meet the riteria of the higher tiersThe ERA list inluded all but �ve of the 175 journals assigned a 2008 impatfator by JCR in the ategory "Mathematis, Applied." Figure 1 shows theimpat fators for journals in eah of the four rating tiers. We see that, asa proxy for expert opinion, the impat fator does rather poorly. There aremany examples of journals with a higher impat fator than other journalswhih are one, two, and even three rating tiers higher. The red line is drawn

Figure 1: 2008 impat fators of 170 applied math journals grouped aordingto their 2010 ERA rating tier. In eah tier, the band runs from the 2.5th to the97.5th perentile, outlining the middle 95%. Horizontal position of the data pointswithin tiesr is assigned randomly to improve visibility. The red line is at the 20thperentile of the A∗ tier.so that 20% of the A* journals are below it; it is notable that 51% of the Ajournals have an impat fator above that level, as do 23% of the B journalsand even 17% of those in the C ategory. The most extreme outlier isIJNSNS, whih, despite its relatively astronomial impat fator, is not inthe �rst or seond, but rather third tier. The ERA rating assigned its highestsore, A*, to 25 journals. Most of the journals with the highest impat fators57



are here, inluding CPAM and SIREV, but of the top 10 journals by impatfator, two were assigned an A, and only IJNSNS was assigned a B. Therewere 53 A-rated journals, and 69 B-rated journals altogether. If IJNSNSwere assumed to be the best of the B journals, there would be 78 journalswith higher ERA ratings, while if it were the worst, its ranking would fall to147. In short, the ERA ratings suggest that IJNSNS is not only not the topapplied math journal, but its rank should be somewhere in the range 75-150.This remarkable mismath between reputation and impat fator begs anexplanation.Makings of a high impat fatorA �rst step to understanding IJNSNS's high impat fator is to look at howmany authors ontributed substantially to the ounted itations, and whothey were. The top-iting author to IJNSNS in 2008 was the journal's Editor-in-Chief, Ji-Huan He, who ited the journal (within the two-year window)243 times. The seond top-iter, D.D. Ganji, with 114 ites, is also a memberof the editorial board, as is the third, regional editor Mohamed El Nashie,with 58 ites. Together these three aount for 29% of the itations ountedtowards the impat fator. For omparison, the top three iters to SIREVontributed only 7, 4, and 4 itations, respetively, aounting for less than12% of the ounted itations, and none of these authors is involved in editingthe journal. For CPAM the top three iters (9, 8, and 8) ontributed about7% of the itations, and, again, were not on the editorial board.Another signi�ant phenomenon is the extent to whih itations to IJNSNSare onentrated within the 2-year window used in the impat fator alu-lation. Our analysis of 2008 itations to artiles published sine 2000 showsthat 16% of the itations to CPAM fell within that 2-year window, and only8% of those to SIREV did; in ontrast, 71.5% of the 2008 itations to IJNSNSfell within the 2-year window. In Table 1, we show the 2008 impat fatorsfor the three journals, as well as a modi�ed impat fator, whih gives theaverage number of itations in 2008 to artiles the journals published not in2006 and 2007, but in the preeding six years. Sine the ited half-life (thetime it takes to generate half of all the eventual itations to an artile) forapplied mathematis is nearly 10 years10, this measure is at least as reason-able as the impat fator. It is also independent, unlike JCRs 5-Year ImpatFator, as its time period does not overlap with that targeted by the impatfator.10In 2010, Journal Citation Reports assigned the ategory 'Mathematis, Applied' anaggregate ited half-life of 9.5 years. 58



Journal 2008 Impat Fator with Modi�ed 2008 "impat fator"normal 2006-7 window with 2000-5 windowIJNSNS 8.91 1.27CPAM 3.69 3.46SIREV 2.8 10.4Table 1:2008 impat fators omputed with the usual two-preeding years win-dow, and with a window going bak eight years but negleting the two immediatelypreeding.Note that the impat fator of IJNSNS drops preipitously, by a fator ofseven, when we onsider a di�erent itation window. By ontrast the impatfator of CPAM stays about the same and that of SIREV inreases markedly.One may simply note that, in distintion to the ontrols, the itations madeto IJNSNS in 2008 greatly favor artiles published in preisely the two yearswhih are used to alulate the impat fator.Further striking insights arise when we examine the high-iting journalsrather than high-iting authors. The ounting of journal self-itations inthe impat fator is frequently ritiized, and indeed it does ome into playin this ase. In 2008, IJNSNS supplied 102, or 7%, of its own impat fatoritations. The orresponding numbers are 1 itation (0.8%) for SIREV and8 itations (2.4%) for CPAM. The disparity in other reent years is similarlylarge or larger.However, it was Journal of Physis: Conferene Series, whih provided thegreatest number of IJNSNS itations. A single issue of that journal provided294 itations to IJNSNS in the impat-fator window, aounting for morethan 20% of its impat fator. What was this issue? It was the proeedings ofa onferene organized by IJNSNS Editor-in-Chief He at his home university.He was responsible for the peer review of the issue. The seond top-itingjournal for IJNSNS was Topologial Methods in Nonlinear Analysis, whihontributed 206 itations (14%), again with all itations oming from a singleissue. This was a speial issue with Ji-Huan He as the guest editor; his o-editor, Lan Xu, is also on the IJNSNS editorial board. J.-H. He himselfontributed a brief artile to the speial issue, onsisting of 3 pages of textand 30 referenes. Of these, 20 were itations to IJNSNS within the impat-fator window. The remaining 10 onsisted of 8 itations to He and 2 toXu.Continuing down the list of IJNSNS high-iting journals, another similarirumstane omes to light: 50 itations from a single issue of the Journalof Polymer Engineering (whih, like IJNSNS, is published by Freund), guest-edited by the same pair Ji-Huan He and Lan Xu. However, third plae isheld by the journal Chaos, Solitons & Fratals, with 154 itations spread overnumerous issues. These are again itations whih may be viewed as subjetto editorial in�uene or ontrol. In 2008 Ji-Huan He served on the editorial59



board of CS&F, and its Editor-in-Chief was Mohamed El Nashie, who wasalso a o-editor of IJNSNS. In a highly publiized ase, the entire editorialboard of CS&F was reently replaed, but El Nashie remained o-editor ofIJNSNS.Many other itations to IJNSNS ame from papers published in journals forwhih He served as editor, suh as Zeitshrift für Naturforshung A, whihprovided 40 itations; there are too many others to list here, sine He servesin an editorial apaity on more than 20 journals (and has just been namedEditor-in-Chief of four more journals from the newly-formed Asian AademiPublishers). Yet another soure of itations ame from papers authored byIJNSNS editors other than He, whih aounted for many more. All told, theaggregation of suh editor-onneted itations, whih are time-onsuming todetet, aount for more than 70% of all the itations ontributing to theIJNSNS impat fator.Bibliometris for individualsBibliometris are also used to evaluate individuals, artiles, institutions andeven nations. Essential Siene Indiators, whih is produed by ThomsonReuters, is promoted as a tool for ranking "top ountries, journals, sientists,papers, and institutions by �eld of researh." However, these metris areprimarily based on the same itation data used for journal impat fatorsand thus they an be manipulated just as easily, indeed simultaneously. Thespeial issue of Journal of Physis: Conferene Series whih He edited andwhih garnered 243 itations for his journal, also garnered 353 itations toHe himself. He laims a total itation ount of over 6,800.11 Even halfthat is onsidered highly noteworthy as evidened by this announementin SieneWath.om: "Aording to a reent analysis of Essential SieneIndiators from Thomson Sienti�, Professor Ji-Huan He has been nameda Rising Star in the �eld of Computer Siene... His itation reord in theWeb of Siene inludes 137 papers ited a total of 3,193 times to date.12Together with only a dozen other sientists in all �elds of siene, He wasited by ESI for the "Hottest Researh of 2007-8" and again for the "HottestResearh of 2009."The h-index is another popular itation-based metri for researhers, in-tended to measure produtivity as well as impat. An individual's h-index isthe largest number suh that that many of his or her papers have been itedat least that many times. It too is not immune from Goodhart's law. J-H Helaims an h-index of 39, while Hirsh estimated the median for Nobel prizewinners in physis to be 35.13 Whether for judgment of individuals or jour-11This laim, and that of an h-index of 39, are made in the biographial notes of one ofhis reent papers ( Nonl. Si. Letters 1 (2010), page 1).12SieneWath.om, April 2008, http://sienewath.om/inter/aut/2008/08-apr/08aprHe/13J.Hirsh, An index to quantify an individual's sienti� researh output60



nals, itation-based designations are no substitute for an informed judgmentof quality.Closing thoughtsDespite numerous �aws, the impat fator has been widely used as a mea-sure of quality for journals, and even for papers and authors. This reatesan inentive to manipulate it. As we have demonstrated, it is possible tovastly inrease impat fator without inreasing journal quality at all. Theations of a few interested individuals an make a huge di�erene, yet requireonsiderable digging to reveal. We primarily disussed one extreme example,but there is little reason to doubt that suh tehniques are being used to alesser - and therefore less easily deteted - degree by many journals. Theumulative result of the design �aws and manipulation is that impat fatorgives a very inaurate view of journal quality. More generally, the itationswhih form the basis of the impat fator and various other bibliometris areinherently untrustworthy.The onsequenes of this unfortunate situation are great. Rewards arewrongly distributed, the sienti� literature and enterprise are distorted,and yniism about them grows. What is to be done? Just as for sien-ti� researh itself, the temptation to embrae simpliity when it seriouslyompromises auray, must be resisted. Sientists who give in to the temp-tation to suppress data or �ddle with statistis to draw a learer point areensured. We must bring a similar level of integrity to the evaluation ofresearh produts. Administrators, funding agenies, librarians, and oth-ers needing suh evaluations should just say no to simplisti solutions, andapproah important deisions with thoughtfulness, wisdom, and expertise.
⋄ ⋄ ⋄ ⋄

Munaqqabater - kvinnor med nikab, marknaden vid Charminar

Kvinnor som bär niqab utgör ettvanligt inslag i gatubilden i Hyder-abad, med en stor stor andel mus-limsk befolkning. Niqab är inte sam-ma sak som burka, även om be-greppen användes omväxlande. Bur-kan är heltäkande, medan niqabenlämnar en springa för ögonen. (Dokerkännas bör att det �nns en heltä-kande niqab, som bäres i staternavid Persiska viken. Jag har intesett någon sådan i Indien.)PNAS102(2005),16569-16572. 61



Round Table: The Use of Metris in EvaluatingResearhTransription by J.M. BallThe use of metris for evaluating researh is a hotly debated issue. TheIMU/ICIAM/IMS report on Citation Statistis [1℄ highlighted the dangersof unritial use of impat fators, whih play an inreasing role in fund-ing, promotions and library purhases. Are impat fators and other suhindies good measures of journal quality, and should they be used to evalu-ate researh and individuals? What an be done about unethial pratieslike impat fator manipulation? Is there a role for metris in evaluatingresearh? Are there better alternatives?These were the topis of disussion at the ICM 2010 Round Table onThursday, 26 August, between 6 and 8 p.m. It was haired by John Ball,and organized by IMU's Committee on Eletroni Information and Commu-niation (CEIC).This reord of the Round Table onsists of edited and shortened versionsof the presentations by the panellists, together with exerpts from someof the ontributions by partiipants in the disus- sion. A omplete videois available at the IMU website http://www.mathunion.org/publiations/histori-material.Introdution of the panellistsJohn Ball. Good evening. I'm substituting for the IMU President, Lás-zló Lovász, who is atually here but has some problem with his eyes thatmake it di�ult to be in front of bright lights. This round table is a se-quel to the 2008 Citation Statistis Report, whih was a joint report of theInternational Mathematial Union, the International Counil for Industrialand Applied Mathematis and the Institute of Mathematial Statistis. Thewriting group for that report was haired by John Ewing, who was thenExeutive Diretor of the Amerian Mathematial Soiety. This report hada very good reeption and it drew attention to the dangers of unritial useof the impat fator as a statistial measure of journal quality. We have avery interesting panel:Doug Arnold is Professor of Mathematis at the University of Min-nesota in Minneapolis and urrently is President of SIAM.Malolm MaCallum is the Diretor of the Heilbronn Institute at theUniversity of Bristol, and was a onsultant on the United Kingdom ResearhExellene Framework, whih is going to be the next evaluation of researhin the UK.Jos'e Antonio de la Pena was Diretor of the Mathematial Instituteat the National University of Mexio and is a former President of UMALCA,the Mathematial Union of Latin Ameria and the Caribbean, and he is62



urrently Deputy General Diretor for Siene at the National Counil forSiene and Tehnology, Mexio.Frank Paard is Professor of Mathematis at the Université Paris Est-Creteil, and is Sienti� Advisor of Mathematis in the Frenh Ministry ofHigher Eduation and Researh.Presentations by the panellists .Doug Arnold. I will fous mostly on one researh metri: the Impat Fator(IF), whih is simply the average number of itations made in a given yearto a journal's papers from the preeding two years. It is intended as aneasily used journal quality measure, but, as I will demonstrate, it is fatally�awed. The Citations Statistis report found many failings in the IF designas a proxy for journal quality, but I am going to fous on something else:Goodhart's law and IF manipulation. Goodhart's law states that: 'When ameasure beomes a target, it eases to be a good measure'. An example usedin eonomis is that if a nail fatory in a entralized eonomy is judged onthe number of nails produed, pretty soon they will �gure out they shouldmake lots and lots of tiny nails. If it is judged on the weight of the output,they will start making very big nails. The metri eases to be an aurateproxy for the more omplex attribute, say produtivity, whih was intended.How do people manipulate the IF? One way was demonstrated by an editorof Journal of Geron- tology A. Every January, he would write a review artileiting all the artiles of the preeding two years, and so aquire 200 impatfator itations, more than most math journals get altogether. Another ap-proah is that "the editor ultivates a adre of regulars, who an be reliedupon to ite themselves and ite the journal shamelessly'. Suh a bargain be-tween authors and editors is di�ult to detet. Citation pressure on authorsis usually as well, but the editors of the Balkan Journal of Geometry andAppliations put it in their instrutions to authors: "[it℄ is advisable for eahaepted paper to ontain itations to artiles published during 2006-2008in our journals'. In order to determine to what extent suh manipulationis atually damaging the IF, I ompared it to expert opinion, for whih Iused a journal ranking arried out with broad and areful expert onsulta-tion as part of an Australian researh assessment exerise. This study [2℄demonstrates that many of the bottom lass, B and C, journals have higherIF than a signi�ant proportion of the journals that are judged by expertsto be the best in their sub�eld. The grossest anomaly is The InternationalJournal of Nonlinear Sienes and Numerial Simulations (IJNSNS), whihhas had the highest IF in all of applied mathematis by a large margin forthe last four years running, although as a B-rated journal there are roughlya hundred journals in front of it aording to the Australian rating. Workingwith librarian Kristine Fowler, I studied this ase in detail. Whih authorsgave IJNSNS all those itations? It turns out that 30% of the itations werefrom just three authors, and these were the Editor-in-Chief, who ited his63



own journal 243 times in the IF window, and two other editors. (For ontrolwe looked at high reputation journals in applied mathematis, and found itis rare to have more than a few itations ome from a single author). As aseond approah, I looked at the highest iting journals for IJNSNS. Firstplae is a single issue of the Journal of Physis Conferene series, whihprovided 294 itations. This was the proeedings of a onferene that theIJNSNS Editor-in-Chief organised and ontrolled the peer review for. Thenext highest iter was a speial issue of a di�erent journal that was againorganised by the Editor-in-Chief of IJNSNS. Similar issues arose with otherhighly iting journals, so that more than 70% of the itations were under theimmediate ontrol of the IJNSNS editorial board. A di�erent sort of hek isto look at the itations outside the IF window. With IJNSNS, 72% of theiritations are in the two years that ount for the IF and only 28% in all theother years. With SIAM Review, for example, it is the very opposite: only8% fall in the IF window. Although I have been mainly onerned with jour-nals, the people who make the IF say their itation database "an rank topountries, journals, sientists, papers and institutions'. Who do they thinkis the top mathematiian? Ji-Huan He, the Editor-in-Chief of IJNSNS! Hewas named by them as a "Rising Star' in Computer Siene; he had a "NewHot Paper' in Physis, another one in Mathematis; a "Fast Breaking Paper'in Engineering. And then in 2007-2008, they named 13 sientists in all ofsiene as "Hottest Researhers of the Year', and he was the only mathe-matiian, a performane he repeated the next year. To onlude, there islittle doubt that IF is highly �awed as an indiator of journal quality. Ishowed how a journal whih is roughly number 100 in applied mathematismoved itself up to number one. There are ertainly many other ases inwhih journals manipulate the IF more subtly, moving themselves up (andso moving more honest journals down) �ve or ten plaes. We annot expetan easy formulai �x. If we agree to judge quality by ounting itations,Goodhart's law indiates that we will fail. However, there is a need, e.g. forlibrary purhase deisions, for an easily onsulted indiator of journal qual-ity. The IMU and ICIAM have disussed this and taken a big step forwardthis month by resolving to develop a plan for a joint ICIAM/IMU method ofrating journals, based on expert opinion. This has the potential of providingtruly useful information to those who need it, while returning the proess ofjudgement to us, the experts.Malolm MaCallum. I think a lot of the disussion is going to entre onimpat fators and itation indies. I want �rst to draw your attention tothe other sorts of metri used, in partiular in the UK Researh AssessmentExerise (RAE). It had three headings: "Outputs', "Environment' and "Es-teem'. "Outputs', essentially papers, and "Esteem' were assessed by peerjudgement. In judging Environment, we had about 20 metris presented tous, for example the number of Researh Assistants per full time equivalent64



members of sta�. There was no sane way to use them all. Some of themwere really input measures, and it is very hard to establish how e�etivelythey had reated output or knowledge transfer. My own suspiion is thatthe less inome you have, the better you use it. Some are outside institu-tional ontrol. Some are historial: you may be very attrated to where, say,Hardy worked although Hardy died long ago. In fat, I think too many ofthem are self perpetuating, rather than reating to urrent researh quality.Even if you aept them as valid, there are still various ways to use them.For example, in onsidering the total researh inome per person against thesize of departments, do you reward the department that earned most or theone spetaularly e�etive with the number of people they have? Kenna andBerhe [3℄ found that in almost all disiplines there is a ritial size abovewhih the researh quality tails o�. Unfortunately this isn't a very usefulmessage for this assembly beause while true for applied, it is not true forpure mathematis. In the UK, they plan to replae "Esteem' by "Impat',meaning eonomi, soial or ultural but not sienti� impat. That has todo with why a government should fund researh at all, whih is a very fairquestion. But I think the spei� way that they are intending to answer it isnot the right one. The Royal Astronomial Soiety and the UK Institute ofPhysis, onluded "we an't do it' and "we don't think it's doable' Fabian[4℄. Now I want to ome bak to bibliometri measures. There has been alot of researh on itation data, and the many problems it has, suh as on-sisteny, overage, nationality and gender biases, indexing, "obliteration',disipline size and itation pratie et. (see e.g. Blustin [5℄, and for fun[6℄). In RAE we spei�ally did not use bibliometri data. But after I hadread and assessed eah paper, I looked up its itations. That aused me tohange my opinion on only two or three of the 400 papers read. So itationinformation an be useful, but it has to be interpreted with a knowledgeof the soiology of the disipline and an understanding of the mathematialontent. For the Expert Advisory Group on the replaement for RAE, therewas a pilot of looking at itations of individual papers. The resulting datawas given to us to ompare with our atual assessments. There was generalagreement aross all subjets that the bibliometri data ould not have beenused without some serious injusties. As a journal editor I �nd impat fa-tors a useful measure of how we are doing against the ompetition. But I donot believe one an judge a paper by where it appears: thus I do not agreewith Professor Arnold's proposals. In summary, I have two messages. 1. Tobureaurats: no metri is safe for use without human interpretation. Youhave to be very areful to realise that orrelation does not imply ausation.One of my olleagues laimed that the UK ranking of institutions was verytightly orrelated with the number of gardeners they employed! 2. To thoseentirely opposed to metris: they an be a useful sanity hek, providing youdon't try to use too many or make them too omplex.65



Frank Paard. I wanted to say something about the situation in Frane on-erning the use of itations and metris to evaluate mathematial researh,either by the government or by the universities. First of all, there have beensome hanges in the Frenh higher eduation and researh system and, tounderstand how itations and metris are used, it is very important to un-derstand how the money supporting researh is now distributed. In Franealmost all the money for mathematis omes from the Ministry of Higher Ed-uation and Researh but it travels through many di�erent hannels beforeit reahes mathematiians. As far as the assessment of researh is onerned,the government has reated some evaluation ageny to this e�et. So far, theevaluations from this ageny are not based on the use of metris and om-pliated impat fators, there is though a de�nition of an "ative researher'whih depends on the number of publiations. Therefore, everything seemsto be going smoothly in Frane with a very limited use of statistis in theassessment of researh. However, looking loser you �nd that there is also aninstitution whose work is to provide statistis based on the number of pub-liations and itation. Even though these statistis are not used o�ially toevaluate a researh department, they are beoming more and more popularto measure for example the strength, weakness and evolution of the di�erent�elds in a given part of Frane (for example, all sienes in the south west ofFrane). These data are also available to all ators of the researh system.These statistis an be very preise and an over very di�erent sales : at asale of a whole ountry up to the sale of a researh department. For exam-ple, in my own university, statistis about the number of publiations of themathematis department (whih is a small department) are reeived and, asyou an imagine, interpretation of the data an be rather ontroversial atsuh a small sale. Frenh universities are now autonomous and have morefreedom in their sienti� poliy. In partiular, to some extent, they an de-ide to give more support to department A rather than to department B andthe government does not provide them with any guide on how to distributethe money among departments. As a onsequene, there is more and morepressure to make use of metris in order to distribute the money as best aspossible, using possibly some very ompliated mathematial formula. Eventhough Frenh mathematis is very strong, it is fair to say it only orre-sponds to a very tiny subset of the Frenh researh system. What is true ata national level is also true at the level of a university where mathematisdepartments are now in diret ompetition with other departments of othersienes whose weights are muh bigger and for whih the use of metrisseems more natural. This is where I see that there is some danger for math-ematis in Frane. My experiene shows that there is a strong temptation touse metris not neessarily oming from the top of the researh evaluationsystem but also oming from the bottom of the evaluation system, beausemetris are a rather quik and onvenient way to ompare people or depart-ments from di�erent �elds! On the other hand, the use of metris at a large66



sale (say the sale of a ountry like Frane) is probably worth onsideringand, arefully analysed and omplemented, an give some interesting insighton the strength and weaknesses of a given �eld. For example, the relativeshare of publiations of Frenh mathematiians in the world has dereasedover the past years slightly faster than expeted. This is an interesting pieeof information but unfortunately, sine there is no further analysis of thisinformation, it might be improperly used. Also, people in harge of buildingthe statistis based on publiations are well aware that some indies usedare not adapted to mathematis (for example, the number of itations in thetwo years after publiation is not very meaningful in mathematis) and theywould be very interested in having some more meaningful formula. To on-lude, I would say that the situation onerning the use of metris in Franeis still not ompletely lear. There is some pressure to use them and wehave to be very areful in the next years to protet ourselves from improperintensive use.José Antonio de la Pena. Citation indies, originally designed for informa-tion retrieval purposes, are inreasingly used for researh evaluation. Theonern that the onsideration of these indies is distorting the evaluationof the individual work has passed, in the last few years, from orridors tomain stream journals. In the developed ountries, at least sine the seondhalf of the 20th entury, siene is aepted as a soial, ultural and eo-nomi asset. Although the relevane of sienti� work has been evaluatedfrom deades bak, urrent evaluation praties have a reent history thatrespond not only to aademi needs, but to oneptual hanges of politi-al, eonomi and soial harater. In evaluating sienti� work, the riteriaused are expeted to have universal validity (as muh geographi, as the-matially), to be objetive, to be simple to measure and to determine, asfar as pos- sible, the quality of the work. The riteria used so far showmany limitations and misinterpretations. Notably, the use of impat fatorof journals as a measure of the quality of the siene published and, stillworse, the quality of the individual papers published in those journals, isan extended pratie without a solid support. Even Eugene Gar�eld haswarned against some abuses: "It is absurd to make omparisons betweenspeialist journals and multi-disiplinary general journals like Nature'. Tohek the evaluation praties in Latin Amerian ountries, we asked friendsfrom Argentina, Brazil, Colombia, Chile, Mxio and Venezuela. Here I quotejust a few answers to illustrate the disussion:Q1. Are indies (suh as number of papers, number of itations, impatfator of journals, h-number, et) used for the evaluation of mathematiiansin your ountry? If yes, whih indies are prefered?Chile: In general no. Up to now the ommittees of mathematis agreeon the quality of the journals to evaluate the researh projets or CV. Some-times they use, as omplementary information in the analysis, some itation67



indies.Colombia: In the publi universities, the salary of the professors dependson the numbers of papers.Venezuela: Yes, in some ases. At researh institutions, the tendeny is touse all those indies to evaluate researhers, but not so muh at universities.Q2. Who promotes the use of these indies (the administration, sientistsin general, mathematiians in partiular)?Everybody: the administration, in �rst plae; sientists of other �elds,as seond.Q3. Is it onsidered that the use of indies provides a more: e�ient,sienti�, fair, objetive way of evaluation? Who thinks so?Most: I guess that some groups of sientists look for e�ieny and somekind of "fairness'.Q4. In your opinion, what is the e�et of the use of these indies?Most: I believe they do add value to the evaluation, if used arefully andin ombination with other parameters.Argentina: the use of indies is helpful to disriminate between real si-entists and those who pretend to do sienti� work but have no impatwhatsoever.Chile: I do not know the e�et for all areas, perhaps in some of themthe systemati use of indies ould be useful (but, at the end the prevaleneof indies would mean that the work of speialists is not neessary). Asystemati use of indies in mathematis will onstitute a big atastrophe forits development (an enormous deformation that ould a�et quality for a longtime) . Q5. Could you give an idea of the general feeling of (dis)satisfationonerning evaluation among the sientists (in partiular, mathematiians)in your ountry?Brazil: The general feeling is atually very positive, among mathemati-ians and among sientists in general. This is perhaps beause the sienti�ommunity itself is diretly in harge of the evaluation.Chile: People that have been part of the loal evaluation ommitteessays that there is mutual dissatisfation between mathematiians and othergroups of sientists.Comparing the use of impat fators to measure quality of researh withthe story of the measuring human intelligene by means of the IQ, we pointout the misunderstanding of thinking that a person is intelligent beausethey have a high IQ. Similarly, we are pushed to believe that a sienti�paper is good beause it is published in a journal of high impat fator.This is my last argument: I would all it the mismeasure of siene, tokeep the parallelism with the situation desribed by Stephen Jay Gould.It is a omplete misoneption to transfer the value, whatever the impatfator measures, from journals to artiles. It should be made in the onverseway, after all, a journal is not more than a olletion of papers. The onlymeaningful de�nition for the impat fator of a journal is the mean value of68



the impat fator of the papers it publishes. If this is so, it is the impat ofa sienti� artile whih should be disussed: is it possible to give a soundde�nition?General DisussionDoug Arnold. While we're waiting for someone to pluk up their ourage, letme respond to just one misimpression whih may have arisen from Malolm'stalk. He said one annot judge a paper by where it appears and for thatreason didn't like my proposal. So I want to make lear that I agree 100%with Malolm that one annot and should not judge a paper by where itappears. In fat in some ases it might be wise to hoose a lower impatjournal for an exellent paper, for example to help strengthen the journal.My proposal to rate journals is in no way aimed at judging individual papers,and any report that omes out of it would learly state that. It is a way toget a sense of a quality of a journal for reasons like library purhase deisions,helping the editorial board to know how their work is going and so forth.George Andrews,1 I'd like to ask Prof MaCallum, sine you say you do notaept Doug Arnold's proposals, I wonder if you are not disturbed by, not themanipulations and outliers, that were in the graph, but the disrepany thathe desribed between the top level journals, as people assess them, having alower impat fator than really badly ranked journals. Any solution is goingto have problems, but aren't the problems mitigated somewhat by Doug'sproposal?Malolm MaCallum. I think that there are ertain problems that would bemitigated but what worries me are the ways in whih this is likely to be used,and the degree to whih it seems to be going along with the idea that you anmake judgements by where something appears. I think we should simply beopposing use of data on journals for this kind of purpose. What was shownin the omparison you refer to doesn't surprise me beause di�erent journalsappeal to di�erent subommunities or aept papers with a di�erent kind ofangle or approah.Doug Arnold. So I just want to repeat again that there was never anysuggestion that one should use the journal quality, no matter how arefullymeasured and determined, as a way to rate papers, or what you all produtsof researh. I know you have been very involved with rating produts ofresearh and you may think that is what this proposal is for. The proposal isto rate roughly, to give a rough idea of what we all know as mathematiians,to put down what we all know about the quality of journals. Why do wewant to do this? We want to do this, for instane, beause people must makea deision on whih journal their libraries are going to subsribe to. If theydon't have enough loal expertise in the area then the library must make a1Penn State University, USA. 69



deision based on data. Right now they are making suh deisions based onseriously �awed data, and we were hoping to replae that with reasonabledata whih re�ets the expert opinions of the people who look arefully atthe journals. You an say that people might misuse that, but in fat peopleare misusing a highly �awed database. We an reate one that is less �awedand with lear instrutions of what it an be used for and what its limitationsare. The fat that somebody might refuse to honor those or do somethingfoolish, is not a reason not to do anything, partiularly beause what is beingdone now is muh worse.László Lovász,2. So �rst of all thank you, John, for being out there insteadof me. ao a The seond remark is that I am a bit envious of Prof Arnoldthat he lives in a ountry where it's still the librarians who deide whihjournal to subsribe to; in many ountries it is by bulk subsription by somegovernment ageny for all universities in that ountry, espeially for theeletroni versions. This is a situation whih is a separate question but I justwanted to mention that this is also a very serious onern as far as I an see.My seond remark is that I like very muh Malolm's remarks, essentiallythat the peer review system and numerial data should omplement eahother. In ase there is a disrepany then it should probably be more arefullylooked at. We all know examples where the numerial data gives an entirelyfalse impression, but I have also seen the peer review system run amok, withsomebody who was by personality not so well liked or had one enemy in thesystem, and it has produed very very strange results. So I think in thatase numerial data should have orreted the proedure at some point. SoI think the question to look at is whih numerial data and how an we useit? Now I am talking about evaluating people not about evaluating journals,these are two di�erent issues.R. C. Cowsik,3 In India we have journals whih publish only to the writersof papers in that journal - no other opies are ever sold. And we also havedepartments where everybody works in the same subjet, a narrow part ofmathematis. They quote eah other so the itations would be large forthem. We have a journal alled Annals of Mathematis, India, and India isin small print!Daya-Nand Verma,4. My question to the entire panel is, isn't there somesort of a parallel between the life of researh papers and life of individuals?Eduationalists know that all hildren are not equal, in the same way as youhave been pointing out that all researh papers are not equal. So sometimessome researh paper goes unnotied, or maybe with very, very few exep-tional referenes by a few people, and has not been referred to for 40 years,2Budapest, Hungary3Mumbai, India.4formerly at TIFR, Mumbai, India 70



100 years perhaps. Is there a way of devising a system whih an pik upthese exeptional, high alibre youngsters, so by that I mean the exeptionalpapers whih go unnotied, just as many high alibre hildren go not onlyunnotied but get punished by the system.Malolm MaCallum. As mathematiians we like to have absolute objetivetruth. One area where there will not be an objetive truth is in assessment ofpapers. It is a human ativity and we're inevitably going to make mistakes.I don't think we an do anything but aept that and try to minimise itsextent.Doug Arnold. I would add that I ertainly agree with what Malolm just said.The most we an do is try to be areful when it ome to assessing and theway you assess a paper is to read it. Counting the itations, no matter howarefully you ount them, is not very helpful. You brought up the very goodpoint that great papers in mathematis often go united for a long period.One of the wonderful fats about mathematis is you often see papers thatare very highly ited many years after they are written. And another pointis that itations ome from all sorts of reasons. If a paper has a mistakeand there are ritiisms and retrations published, those ite the paper andboost its quality aording to a foolish, itation-ounting viewpoint.Malolm MaCallum. In fat I would say if you really want to be highlyited quikly the best way to do it is to write a paper that is just subtlywrong, so that lots of people pith in to tell you why.Garth Dales,5 I would like to ask about possible politial ation, perhapspartiularly addressed to Prof Arnold. I share your doubt about itationindies and I entirely agree that they are seriously �awed, but I see a lot ofuse in them, and it seems that the IMU and mathematiians don't like thisand they are inlined to try to protest against this or do something. But Iregret to say that politial realities are that mathematiians are a small groupin the overall sheme of things, and my experiene is that however ogentand powerful our arguments are that impress us, they have very limitedimpat on our government and agenies and so on. And I wonder whatyour assessment is. It seems to be that the only possibility of hanging theulture in this partiular respet is to �nd allies in the muh bigger subjets ofengineering, biology, physis and hemistry. Unless we have allies and friendsin these subjet areas, we'll have no impat whatsoever on the governmentsand agenies, or in partiular private publishers that make money out ofpublishing these statistis. So what is your assessment of our hanes of�nding allies among these subjet areas?Doug Arnold. Well I think that's a very good point and one that has to beraised and thought about quite a lot. I'll make a ouple of omments. First5Leeds, U.K. 71



of all my omments are limited to impat fator as a journal quality proxy.I am not taking on the bigger question of an individual or departments.If we limit ourselve to pointing out, as many have pointed out, and manywill ontinue to point out, that impat fator is highly �awed, we will gounheard. That has already been done and is basially a proven proposition.It is not only mathematiians who are omplaining about this. Many, manygroups are omplaining about it. I feel that - beause we are a fairly smallommunity with a great devotion to our literature and some oherene -that by providing an alternative we have a realisti hane to say: "Wellyou know there is an alternative that you an use instead. It is muh, muhbetter but just as easy to use. It has the imprimatur of the major mathorganisations in the world and there is all this evidene that it is better.'This won't be used for omparing mathematis journals to say geophysisjournals, whih is meaningless, but for the purposes where you need to makean evaluation and judgement on journals of mathematis. I think this hasa hane to ome about. I think there is a possibility that people will say"you know these mathematiians have some integrity and they really aredoing this right, and maybe we should see about doing something like this.'As far as building up allies, reently I travelled to Singapore, to the WorldConferene on Researh Integrity. They were 350 delegates inluding peoplefrom ministries of siene and so forth. Out of the 350 delegates only I wasa mathematiian. I spoke a little bit about this proposal and I saw lots ofallies and got lots of support. People are atually looking forward to seeingwhat we are going to be able to do in this area.Jos'e Antonio de la Pena. Well I think it's important that mathematiianstake a position withrespet to the indies, and maybe propose new ways to measure theimpat of journals. But even what is done now, whih is very bad, very�awed for mathematis, like measuring the impat fator of journal usingthis two years window whih is ompletely nonsigni�ant for mathematis,ould be hanged. For example, why not alulate the impat fators notusing the two years window but using the full history of the journal? Justsimply that. That an be muh more signi�ant for all sienes: why is thisnot done? I had an opportunity to speak with some high-ranking personfrom Thomson Reuters and the answer was "of ourse we alulate this, wedon't publish these results but we do alulate them'. So this means thereis a ompletely di�erent agenda, there's a hidden agenda why they alulatethe indies in this way: maybe it is an eonomi agenda.Chandan Dalawat,6 I just want to know if this new measure or lassi�ationon the quality of journal that's been proposed, has it atually been tested andould we look at the results that it gives? Doug Arnold. No. The situation6Harish-Chandra Researh Institute, Allahabad, India.72



is the following. First of all, I am the President of SIAM whih publishesthese journals, so it is not my plae to personally set down the mehanisof rating the journals. The proposal, whih is brand new, just passed bythe IMU General Assembly, is to establish a ommittee to try to design thebest possible system, and then onsider the question of how di�ult it willbe to implement. I an just give you just a rough idea of at least what Ihave in mind, although other people may well hange this. This is somethingakin to the program ommittee and panels that hose the invited speakers ofthis ongress. That is many people, between 100 or 200, that were arefullyhosen to over many areas of mathematis. There will be a fairly smallnumber of rating tiers, a few tiers or, perhaps, a matrix with separate tiersfor journals that are tightly onentrated on one subdisipline and broadjournals, and so forth. Then these experts would review the journals andtry to determine where they plae them. Maybe there would be a time forpubli omment. There would be some rule against on�t of interest. Onethey present the results, we will get the opportunity to test them. They willneed to be renewed every 4 years or something like that. That's what I havein mind.John Ball. To amplify that a bit, the ommittee would onsider what wouldbe the best way to reate suh a ranking system, then deide whether toimplement that system, and in partiular onsider some of the issues sur-rounding suh a system, maybe legal implitions, whether there would bethe involvement from the ommunity to sustain suh a system, and what theknok on a�et of suh a system would be.Zhiming Ma, 7. Several years ago in China this problem was really veryserious. For example in China if you apply for a promotion or for a prize youhave to submit a doument with itations. You maybe have to pay money toan ageny or a library and then the ageny (library) will type the itations,and then you submit it. This was several years ago; now the situation isgetting better beause many people omplained about this. In China wemathematiians say that maybe people in other disiplines suh as biologistswill use this but for mathematis it's not the ase. We always ask the ageniesor government to distinguish between subjets, so in this way we get someimprovement. Now in China (at least in CAS) when mathematiians applyfor a promotion or a prize, we will not follow the general rule of metris. Inthis sense we are improving.Martin Grötshel,8. Somebody said before that we have no in�uene. This isabsolutely not true; I think mathematiians are heard. Here is an example.The 2002 IMU General Assembly endorsed a doument about best pratiesof journal publishing, advie to authors and so on, and open aess in parti-7China8Berlin, Germany 73



ular. This doument was taken up in 2003 by the Max-Plank- Gesellshaftin Germany, Germany's top researh organisation. MPG and other insti-tutions �nally formulated what was then alled the "Berlin Delaration' onopen aess. IMU's in�uene was learly visible in this ativity. Hundredsof researh organisations worldwide signed this delaration, and mathemati-ians were the forerunners of this e�ort. One an ome up with many ways oflassifying journals. Of ourse, targets have to be formulated together withreasons why we want to lassify, why we want to sort journals, or people,or departments by quality. Even if we have reasonable arguments for theorganization of the system of our journals, we must not only provide infor-mation about sienti� quality but also about the way authors are handled,the turnover times and all the things that are important for journal publish-ing. Making available a broad spetrum of relevant information may be analternative to just addressing the urrent rude measurements. The paneladdressed totally di�erent targets, for example, whether we rank a paper, ajournal, a department, or an individual, or how we ompare mathematis toother sienes. We an't handle all these issues in the same way. I personallythink that we mathematiians have to simply delare how we would like usand our work be judged; we then have to disuss the evaluation system withour peers in siene and in administration. After that we an negotiate withthem the way we are in fat judged. Most of the ideas presented here todayare good, and our task is to �nd a reasonable ombination of these measure-ments. My main �eld is optimisation and what we see in front of us is amulti-objetive optimisation problem. There is something like a Pareto setthat we have to target for, and whih point on the Pareto urve is hosen willdepend on loal irumstanes. We should simply be aware of this fat andspell it out. Something I was really puzzling about is one of Frank Paard'sarguments. Everyone is happy about being free to make deisions. Now theFrenh government seems to give �nanial support to the universities andthe freedom to distribute it. I think that everywhere in the world you wouldbe happy to have suh a situation: you just have to elet a good presidentand good deans. They ought to have good insight and will determine whois doing good researh. Do you really want the bureauray to give rules? Ithink it is better to have good people with good judgement distributing themoney.Frank Paard. I agree with you, but in Frane we are passing from a systemin whih everything was deided at the top to a system in whih a lot isdeided at a loal level. This takes time. Assessment �of researh is notan easy thing to do at the level of a university. Also, I think that the im-portane of the use of metris really depends on how the money supportingresearh is distributed and this di�ers from one ountry to the other. InFrane, for example, one of the problem we are already onfronted with inmathematis is that departments now have to �ght against eah other inside74



eah university, to get researh funds. And, so far, universities have no realway to deide how muh support they should give to a given department.Beside the question of researh support, there is also the problem of theevaluation of individuals. Frenh universities now have to ompare mathe-matiians with biologists, hemists or lawyers and panels performing theseevaluations do not neessarily have mathematiians, biologists or lawyers onthem. In this ase, as you an imagine, metris turn out to have a greatimpat on disussions. One an hope that the system will probably evolvetowards a better equilibrium between the use of metris and peer review, butin Frenh universities I'm not so sure that the system has already reahedthis equilibrium.Cheryl Praeger,9 I thought I would say a little bit about the Aus- tralianexperiene. The mathematial sientists in Australia did not hoose, thatis, did not set out, to rank journals. It was the Australian governmentthat deided that all journals would be ranked. The government ditatedthe proportion of A*, A, B and C journals. So the mathematial sientistsdeided that we would prefer to make the ranking rather then have thegovernment do it for us. We ended up having to do it three times; in our �rstrun through we deided to rank as many journals as we ould, so we wouldhave more A* and A journals, sine we had a �xed proportion available forthem. The government did not aept this and we were given a limit on thenumber of journals we were allowed to rank. Even our seond attempt wasnot aepted and we had to makr a third attempt. We are not terribly happywith it but it is something whih has had the support under pressure of thewhole Mathematial Sienes ommunity, the pure, applied, the statistiians.Everyone joined together to try and do as good a job as we ould. It has notbeen used yet but it is going to be used in a researh assessment exerise,whih is happening in the next year. We fear it will be used for otherpurposes. Already it is being used in an unfortunate way; for example myuniversity proposes to measure researh ativity of individual sta� membersby the number of journals papers they publish in A* and A rated journalsonly, whih omprise the top 20% or 30% of the journals aording to animperfet ranking. All other publiations will be ignored.John Ball. Am I not orret in saying that there is also a ranking ofonferenes, beause I saw a listing of this on the Australian website (seehttp://www.ar.gov.au/era/era_journal_list.htm). So I wondered whetheryou weren't allowed to go to a onferene unless it was an A rated onferene.Malolm MaCallum. That would have partiular relevane in ComputerSiene where a lot of the best papers ome out in refereed onferene pro-eedings.9University of Western Australia. 75



Hamidou Toure, 10 We are a small ommunity of mathematiians in Afriaand the administrations are trying to use these di�erent indies. Sine theevaluation of publiations in journals is done normally by peer review, it willbe good that the International Mathematial Union make a peer evaluationof the ranking of di�erent journals. It will be very useful for us.Jean Lubuma,11 I would like to say something about the system whih wehave in South Afria. I think the olleague from Australia (Cheryl Praeger)said something whih is a bit similar. The system in South Afria is suhthat when you publish a paper, the South Afrian Ministry of Eduationalloates diretly an amount of about 20,000 dollars, whih is paid to theuniversity where the researh work was done for papers published in the so-alled aredited journals. For the moment those are the journals whih arein the ISI list. We as mathematiians in the South Afrian MathematialSoieties fought to show the government that this ISI list is not a systemwhih is e�etive and whih is de�nitely not in favour of mathematiians.The government said "look, we want a simple method for us to deide' andso far the method whih has been suggested ame mostly from our olleaguesfrom mediine and biology, beause probably that is where all these ideas ofthe ISI lists were originated. So this is the situation whih we have at presentin South Afria, and unfortunately we tried to �ght but it didn't work. So Idon't agree with what was said by the Seretary earlier, that mathematiiansare powerful. I think I would rather agree with our olleague from England,that we are a very small group and it is not always easy to try and onvineour olleagues from biology et. who publish almost every day.Jorge Soto-Andrade,12 I would like point out that in our ountry we havesome Chilean analogue of NSF and mathematiians have had some word tosay onerning assessment of researh, but most of the funding for researhomes from the government, not diretly through the universities. To someextent we have been able to make the point that mathematis is spei�,ompared with other domains like biology or eonomis and so on. Oneof the points is that journals whih ount for funding for reports are thosewhih you �nd in this list of ISI or Thomson Reuters. Many people in thegovernment agenies had the idea that ISI was something like IAS or somesienti� institute. They didn't realize that it was just a private enterprisewith ommerial riteria, like Mirosoft, Thomson being analogous to BillGates. I would say that the International Mathematial Union is a rathersmall ommunity but is quite homogeneous and has taken stane in a verysigni�ant way in the past, and if we an ite a report or some work ofthe IMU onerning these points this will strengthen our position. I wouldlike to reall the report by Figa Talamana [7℄ who was very keen from the10Burkina Faso.11University of Pretoria, South Afria.12D University of Chile. 76



systemi viewpoint onerning ISI and perhaps some sort of update of thisreport would be very helpful. It pointed to the fat that the systemi roleof ISI in siene in the world was a very interesting subjet in soiology, andthere is a omplex dynamis interation of ISI with big Amerian libraries,with publishers and so on. One interesting point also is that in our ountry,whih is somewhat free-market oriented, the government had the idea togive rewards to papers and so if your paper is in ISI, you'll get perhaps 1000dollars, and if it's not there you'll perhaps get just a symboli reward. Oneimportant thing I think is that IMU may have some alternative to ISI. If onelooks a little bit, one �nds very impressive examples of �aws in ISI reportsand listings. For instane you have a list of highly ited mathematiians,highly ited researhers in ISI, and I realized perhaps one or two years agothat no Fields Medallist is a highly ited mathematiian. There is a �eld inwhih the situation is even worse than mathematis, whih is mathematiseduation and there perhaps the best journals are not listed in ISI, andthere was some reation whih was very positive from IMU and I think thisshould be pursued. Conerning other sienti� ommunities, I also workwith biohemists, biologists and other researhers in ognitive siene, �eldswhose dynamis are quite di�erent from ours, where updated reports fromthe IMU onerning this issue may help us a lot .Mihel Hébert,13. A few years ago the Amerian Mathematial Soiety hasstarted e publishing their own impat fator in MathSiNet. I think it wasa result of their own long study. I didn't read the report in detail at thattime but remember it was preisely to respond to all these wrong ways formathematis suh as the two year window. So I'm a bit surprised also thatthere doesn't seem to be any ollaboration, or there has been no result.Don't the IMU and AMS know what eah other is doing?Ali Ulas Ozgur Kisisel,14. So in my university our struggle is usually withthe university administration, whih rarely onsists of any mathematiians;however in the mathematis department we have quite a good idea aboutwhat should be brought up, and what should be kept down. Maybe I shouldgive some spei�s. For instane all the hiring proedures and appointmentsto posts are based on the number of papers in siene ore index journals andfor instane in order to be an Assoiate Professor in the Maths department itshould be at least 7, and that is a fairly low number, and as you ould expetit has drastially di�erent e�ets if you are studying Applied Mathematis orModular Forms. So I asked some friend who was working in Ex-Soviet Unionhow did it happen there? And it was very easy - Kolmogorov deided every-thing, so no problem! But of ourse in today's world I guess this is out ofthe question. But something that we ould use, and IMU or global organisa-13Cairo, Egypt14Middle East Tehnial University, Turkey77



tions ould do, would be to bring forward some experienes from prestigiousuniversities, like interviews with deans, interviews with department hairs sowe ould use them in our struggle with our administrations.Gholamreza Khosroshahi,15 I work in an institute alled the Institute forResearh in Fundamental Sienes. In the beginning we were just theoretialphysiists and mathematiians and the �ght from the beginning started in theommittees and the ounils about evaluation of mathematis and physis.Physiists usually dominated the issue beause of ita- tions and these kind ofthings and later on other shools like omputer siene, theoretial omputersiene, neurosiene, nanosiene were added to our institute. The �ght waswidened and there are two problems whih are always there, one - inside themathematis ounil you have to �ght - suppose I'm a ombinatorialist, atthe beginning those who didn't do any researh about 20 years ago saidwhat? Combinatoris? And they were saying that it is easy to publish inombinatoris and it is very di�ult to publish say in algebrai geometryet. So this �ght gradually subsided beause gradually they had to publishand they ouldn't publish. Then outside of mathematis, physiists used tosay always "what is the itation on this' ? "This paper has 100 itations'and so forth? This �ght still is going on, but I agree with Prof GrÂ�tshelthat mathematiians should be tough �ghters o and they should handle thesehard situations. We do that and we have sueeded. One more thing is thatwe have to prove to others that every disipline has its own ulture: ulturein mathematis is quite di�erent from ulture in omputer siene or physis.Gerhard Paseman,16 There are a number of ommunities online (suh asmathover�ow.net) that are doing rankings of various things, anything fromindividuals to pizzas. In partiular there are some ommunities forming,sienti� ommunities that exhange information and they do ranking basedon reputation, and it seems to me that they are models of some of the thingsto look at, as examples of what might be a good form of metri, and thereare also some obvious mistakes in some of these models, that ould probablybe avoided by forming a metri. I'm urious to see how metris for journals,for professional mathematiians, for sientists will atually re�et some oftheir ativity online.
15IPM and University of Tehran, Iran.16USA. 78
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Teskörd vid Top Station, Kerala

Teplantan kan växa som träd upp till16 meters höjd, men när den kultiverasklipps den ner till bekväm plokning-shöjd. Endast de yttersta bladen påteplantan plokas. Alla te-sorter kom-mer från samma samma art, det är denefterföljande proessen som involverarolika grader av jäsning oh oxidationsom bestämmer huruvida teet skall blivitt, gult, grönt, rött, svart eller o-olong.Te innehåller anti-oxidanter såsom at-ehiner oh theaniner samt stimulantasåsom ko�ein Te härstammar från Kina,men teknet för te uttalas olika i olikaregioner i Kina. Ett uttal är 'te' ett an-nat är 'ha' oh språk runt om i världenhar antingen tagit det ena uttalet ellerdet andra. Germanska oh romanskaspråk har valt det förra, medan slaviskaspråk har som bekant valt det andra(jmfr. ryskans 'hai'), liksom hindi ohandra indiska språk som telugu, medantamil har valt den första. Turkar säger'hai' liksom japaner oh tailändare ohslangtalande �nnar.17I detta Utskik [red.anm.℄ 79



Interview with Guillermo CurberaUlf PerssonGuillermo Curbera organized an ex-hibition on past ICM at Madrid 2006.He wrote an artile on it in theEMS Newsletter, and subsequentlypublished a bookMathematiiansof the World, Unite! whih wasreported on in an earlier issue ofour newsletter Medlemsutskiket.When I met him in Hyderabad, hehad beome the o�ial urator, soto speak, of the arhives of the ICM,and was involved in interviewing anumber of past Presidents of theIMU, having it all professionallyreorded in a studio at the meeting.Ulf Persson: You have now beome the arhivist of ICM. What doesthat entail? is there a physial arhive of some sort and where is that situ-ated? And what kind of things does it ontain?Guillermo Curbera: The International Mathematial Union has anarhive whih ontains mostly paper douments orresponding to its ativ-ities. There are the minutes all its ommittees, orrespondene betweenits o�ials, et. This may sound boring, but quite the opposite it is veryinteresting sine it gives an aount of the international ooperation in math-ematis. There are douments related to the organization of the ICM, to theawarding of the medals and pries (this douments are lassi�ed materialand are not available to the publi).The arhive is physially loated in Helsinki, in the Arhives of the Uni-versity of Helsinki. This is a byprodut of the ativity of Olli Lehto asSeretary of the Union. He reated the arhive in 1996 putting order in thedouments that were stored at the ETH in Zurih. Unfortunately there isalmost no doumentation from the period prior to 1952.The arhivist (or urator) is the person in harge of keeping the arhivein good shape and dealing with the researhers who are interested in workingin the arhive.Sine the IMU will be having stable o�es in Berlin, at the WeierstraÿInstitut für Angewandte Analysis und Stohastik, the arhive will move alsoto Berlin, probably during 2011. 80



UP: You have been to a number of ICM. (Whih ones?) How would yourate Hyderabad in omparison with the others? What was the best thingabout Hyderabad? What was the worst? Anything in partiular that standsout, and for whih you will remember it in the future?GC:My involvement with ICMs is a late love story. I was working for myPhD in the US when I �rst heard about them (in partiular, the Zurih 1994ICM, where Jean Bourgain got his Fields Medal). To me the ICM soundedas strange meetings, too far away from the speialized ones that I was usedto. Thus, I never attended one until the 2006 ICM in Madrid. There I wasasked to organize an exhibition on the history of ICMs and then I started tospeak with people who had attended and listening to stories I got more andmore involved and interested. I beame a fan of ICMs.UP: But this is inredible. How ome they asked you to organize theexhibition in the �rst plae?GC: It is true that it looks urious that I was asked to organize theexhibition on the ICMs. The reason is that I was known to be interested inhistory and had ollaborated previously on some other exhibits for the WorldMathematial Year 2000. Also, I guess that there are not many people whoare willing to spend two years trying to reate an exhibition that beforeexisting is like a ghost. Also some ourage is needed: I was given 6.000Euros for the whole game (trips, to look for material, and all possible osts)and at the end I had to �ght for 60.000 that it eventually ost. (I did not winthe battle for the money for a atalog of the exhibition, but in the long runthis was good, beause my book originated from the non-existing ataloge).The �rst ICM I ould have attended was Kyoto 1990, but I was startingwith my PhD and there was no funding for me for that. The real possibilitywas 1994 in Zurih, speially sine my mentor, Joe Diestel from Kent StateUniversity, was very lose to Bourgain. But my mind was far away fromICM. For Berlin 1998, I was invited to work in Australia and ould nothange those plans. The real possibility was Beijing 2002, and I almostattended, beause we knew that Madrid was the next and we would hadto organize many things, but this time personal matters prevented me fromattending.UP: But to ome bak to the question. How would you rate Hyderabad?GC: At the average ICMs tend to improve, orresponding to the gen-eral fat that we tend to learn from past experienes. I liked a lot from theHyderabad ICM the high attendane of mathematiians from Asian oun-tries, as it emphasized the worldwide nature of the mathematial ommunity.The daily news was very good. Opening eremonies are always interestingand even moving, in this ase, the loud of media reporters taking pituresof the Fields Medalists (speially of Cedri Villani) and the paraphernaliasurrounding the entrane of the President of India were very peuliar.As to things to improve I would point out two: the lak of plaes to sit andrelaxed while eating and hatting with friends and the haos at the banquet.81



These are side things from the sienti� program, but are important sineICMs are oasions to meet and make friends. Regarding the banquet, it isa double pity beause it was lear that the organizers had put a lot of e�ortin the idea, but failed on the pratial things.An image whih I think is to remember is the next president of IMU,Ingrid Daubehies, surrounded by a rowd of young Indian women mathe-matiians. There is a message there, and a glimpse to the future.UP: Now that you have beome something of an expert on ICMs. Wouldyou like to sketh how an ideal ICM should be organized? What are themost important things? What would the order of priorities be? Any speialdetails, that like spies ould really make a di�erene?GC: It is lear that ICMs require �rst of all a good sienti� programwhere there is a balaned between well established mathematiians and newand strong �gures so that people attending an ombine the experienedresearhers with the freshness of future stars. It will never be su�ientlystressed that plenary talks should be aimed at a general mathematiian, sothat everybody an pro�t from the deepness of the view of an expert withoutthe tehnialities. This applies also to the invited letures in the setions.This is the most important feature of all.Apart, but of great importane, are fats suh as good leture rooms anddevies so that talks an be properly appreiated. This inludes the fat thatinformation is lear and is allows to move around and attend the di�erenthoies of people.Nowadays, more and more, the extra features are beoming more impor-tant. From round tables on hot topis, to ultural events (related to math, ifpossible). And making possible for people to soialize, disuss, enjoy beingtogether with other mathematiians. Connetion between mathematis andother �elds should be highlighted: art, history, tehnology. And grab theopportunity to do popularization of math.UP: There has been muh ritiism that the ICMs are too big and on-fusing, that onferenes should be small and speialized. What would yousay to suh people in defense of the idea of ICM?GC: Speialized meetings exist everywhere and have their role. Peoplethere are exposed to the ideas in whih they work. ICM allows the possibilityof looking at the large map of mathematis. This would be perfet if theright delivery of plenary talks would our. In any ase, I think it still is anexperiene in whih the average mathematiian realizes the broadness andinteronnetivity of math, and the mathematial ommunity builds unity byexperiene.UP: At Hyderabad you were interviewing past Presidents of IMU, andI guess a fair amount of them were around. You also had the interviewstaped for arhival reasons I guess. Whom did you interview and do you haveanything exiting and revealing that you feel omfortable to pass on?GC: I interviewd Jakob Palis, David Mumford, John Ball, Laslo Lovasz,82



Ingrid Daubehies, and also Martin Groetshe and Ragni Piene. The ideaame from the Exeutive Committe of IMU and was to reate a sort of"oral arhive" of IMU. Imagine that we ould now listen to Marshall Stoneexplaining to us how the IMU was reonstruted in the 1950 after SeondWorld War. It would be very interesting. These interviews were taped bytehnial personel and will be subjeted to an embargo sine they overlassi�ed issues. However, there exists the possibility of making shorterversions whih ould be released. This still has to be onsidered by the EC.Unfortunately, as usually happens in life, exiting things tend to be theones whih turn out to be the andidates for beoming lassi�ed.UP: What kind of advie would you give to young mathematiians at-tending an ICM for the �rst time?GC: First of all, free yourself from your friends and move around, listen,look, hat with unkonw people, make new friends. Find the most exitingtitles or leturers (regardless of the area) and listen, try to pro�t from peopleyou might not be exposed to again. Take advantage of everything you see,you are probably experiening the highest density of mathematial abilityand reativeness ever.
⋄ ⋄ ⋄ ⋄
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Intervju med Ragni Piene, avgående medlem avExeutive Committee i IMUUlf Persson: När du valdes in i EC i Beijing gjordes det ett stort nummeratt du var den första kvinnan i den församlingen. Hur upplevde du detta?Ragni Piene: Men det var jo ikke så veldig mye oppstyr. Et oppslagi avisen til Universitetet i Oslo og en notis i Aftenposten - så et intervju iNew Sientist, og et radiointervju på New Zealandsk radio... Det var på høytid at det kom en kvinne i den komiteen.UP: Du har nu fullföljt två perioder som ledamot oh har i oh medHyderabad avgått. Detta är normalt, ingen sitter längre än två perioder.Saknar du möjligheten att inte vara med längre?RP: Nei, jeg tror ikke akkurat jeg kommer til å savne det, selv om dethar vært en OK erfaring.UP: Nu när du slutat vid ICM, känns det som en lättnad oh att dunu har myket frigjord tid? Eller kommer det inte att göra någon skillnad?Ikke så stor forskjell, jeg har mer enn nok å gjøre - bl.a. som leder avAbelkomiteen.UP: Vad upplevde du som det 'jobbigaste' med ditt medlemskap?RP: Ikke så mye egentlig. Arbeidet med det "permanente sekretariatet"(jeg ledet den interne komiteen som jobbet med dette) var vel det som tokmest tid og krefter.UP: Vad var mest tillfredställande? Kan du peka (med stolthet?) på endel saker som du kan säga att detta genomförde jag?RP: At IMU har tatt mer tak i arbeidet mot utviklingsland og prøver åbli mindre "vestlig-dominert". Æren for dette tilfaller først og fremst JohnBall og Herb Clemens. Ellers startet vi IMU-Net (der jeg var ECs kontaktmot Mireille). Når det gjelder det permanent sekretariatet er det bare åhåpe at det går bra og at de vil gjøre en god jobb i Berlin. Ellers er jegfornøyd med at forholdet mellom Abelprisen og IMU (og EMS) har blitt såbra som det har blitt, det har jeg følt som et spesielt ansvar.UP: Jag antar att vara med i EC innebär många möten oh resor. Hurofta möttes ni, oh hur kommunierade ni med varandra? E-post var ohvarannan dag?RP: Vi hadde bare ett fysisk møte i året (i tillegg til de to ICMene).Jeg var med i site-komimteene for ICM 2010 og for permanent o�e, så detble noen reiser i tillegg. Ellers foregår alle EC-møter og andre komitemøteromtrent utelykkende elektronisk (en rask sjekk ga a 8500 e-mailer i IMU-mappene mine).UP: För en utomstående är det inte helt lätt att inse vad EC gör förnågonting. Det mest uppenbara är att vara med oh inspektera oh bedömanya värdförslag för ICM. Skulle du säga att detta är den viktigaste uppgiftenför EC? 84



RP: Å arrangere ICM er fortsatt det viktigst IMU gjør. I tillegg til åvelge sted, er det EC som setter sammen programkomiteen og priskomi-teene. Når det gjelder annet arbeid, skjer mye gjennom kommisjonene(ICMI, CDC,..) og komiteene (CEIC,..)UP: Vad tyker du om venyn för ICM i Hyderabad. Många klagadeöver att den var så isolerad från det indiska vardagslivet oh att deltagarnavar mer eller mindre fångar, sky�andes mellan hotell oh konferenslokaler.I Beijing hade man som deltagare fritt tillträde till allmänna kommunika-tionsmedel oh staden låg till ens förfogande. Att besöka Hyderabad var enmardröm. Har du några kommentarer till detta?RP: Da vi var på site visit, var vi i New Dehli (og Agra, der det varforslag om å ha G(eneral)A(ssembly)). Vi visste at de tenkte å �ytte dettil Hyderabad (der var jeg ikke) pga klima og kongress-senter-forholdene.Problemet i New Dehli (i tillegg til klimaet) var at det ikke var noe op-plagt sted å ha det (vi så på mulige steder - et stort gammelt hotell, medåpningsseremonien på et stadion, et.) det hadde blitt mer interessant ennHyderabad, men trolig nokså vanskelig å organisere. Men altså, det haddevært mye morsommmere! Og jeg var ikke klar over hvor avstengt vi villevære i Hyderabad, det var en sku�else. Men jeg er fortsatt glad for at detvar India som ble valgt!UP: Som medlem i EC blir man väl varse en hel del av vad som försiggårbakom kulisserna oh myket av detta kan väl inte avslöjas. Men är det någotsom förundrade dig oh som du känner att du kan dela med dig av?RP: Nei, ikke noe jeg kommer på.UP: Vad tyker du om ICM som institution? Fyller den någon funktion?Många matematiker tyker att ett ICM möte är alldeles för stort oh geringenting matematiskt, då är det bättre att besöka en mera speialiseradkonferens. Har du några kommentarer till detta?RP: Nei, dette er jo noe som stadig diskuteres. Mange er ikke interesserti å dra på slike kongresser, mens andre liker det. Uansett mener jeg detfortsatt er viktig å organisere dem, det er samlende for matematikerne iverden. Det er vel ingen andre fag som har noe lignende - som favner såbredt.

Ragni Piene säljer T-shirts i IMU’s monter. Ny karriär? Foto: Ulf Persson
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Some impressions of ICM at HyderabadElizabeth GasparimThis was my �rst partiipation at an ICM.I happened to be in India for a researhollaboration, and this is why I deided toattend.The sale of the event is very impres-sive. One never really realizes just howmany mathematiians are there, until onepartiipates at something of suh a grandsale. It is even more impressive to notiejust how large is the spread of mathemat-ial quality among the partiipants, thereis everything from a very modest level ofmathematial knowledge up to the Fieldsmedalists, whih represent the top of qual-ity.It feels a bit impersonal to be part of suh a rowd. At times it is likebeing part of a owherd, being moved to here and there by the guards. But,on the other hand, personally I had the amusing and �attering experieneof getting speial treatment, on the grounds that apparently the loals thinkthat I look like a movie star. I got asked for autographs, and this was veryamusing, and even more strangely, I was �lmed and photographed varioustimes.I did not expet to learn muh new mathematis. Given the natureof the event, with speakers writing their talks far in advane, one alreadyknows what to expet. So, in this sense, there is essentially no surprise whenlistening to talks. The big surprises are of ourse to hear the announementof the �elds medalists. One hears many gossips beforehand, but never knowsfor sure. The seret is very well kept. This is really impressive, given howmany people are trying to �nd it out. The part that was a bit disappointingwas the one of the laudations, the talks that explain the work of the �eldsmedalists. Those seemed to have been poorly prepared, any some had slidesthat were essentially impossible to read. Overall, I enjoyed the session talksbetter than the talks on the huge auditorium.I think for all the women it was espeially nie to hear the president ofIndia. There were various omments about how surprised many of the femalemathematiians were to �nd out that the president of India is a woman.Anyway, overall, one meets with friends, like I met with you, hats quiklyand goes about �nding what talk to wath next. My favorite experiene ofthis ICM was a very quik hat with M.S.Narasimhan. I asked him for advie,86



beause he was head of mathematis at ICTP for so long. I told him thatI am about to move to Brasil, where I think I will have the responsibilityof taking important deisions and of having students who will follow myadvies. I asked him if he had anything to suggest. His answer was: Havepatiene! I answered that this is a very di�ult thing to do. He repeatedone again the same advie: You need to have patiene. Out of so manythings that I heard at the ICM, this is one that I will never forget.I do not plan to go to the next ICM, but I am glad that went to this one.I think it is an experiene worth having at least one in a mathematiianslife.
⋄ ⋄ ⋄ ⋄

Jack frukter, Kodaikanal, Tamil Nadu

Dessa jättelika frukter -Jakfrukter (Artoarpus het-erophyllus), växer vilt påmullbärsträd i tropikerna.De kan bli upp till en me-ter stora oh väga 50 kilo.I Tamil Nadu utgör denen av huvudfrukterna jämtebananer oh mango. Jaghar bara sett den säljasvid vägkanter i trakten avKodaikanal uppe i bergen.Frukten är syrlig oh god,men lämpar sig inte att tahem på �yget.
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IMPRESSIONS OF ICM 2010 HYDERABAD.Kenneth R. HughesI have been going to every ICM sine 1990 - and I think I an truthfullysay that the ICMs held in Asia - Kyoto, Beijing, Hyderabad - have all beenoutstanding and exeptional events.For me Kyoto (1990) was probably the best - but that was beause themagi of old Japan was ombined with a very strong push towards the mostexiting modern developments in physis - the astonishing world of stringtheory.Ed Witten got the Fields medal - and Graeme Segal was his prophet.This time, Hyderabad o�ered no suh radial revelation - though therewas some push from the top to show us the importane and exellene ofergodi theory and dynamial systems, partiularly as applied in number-theory. But on the whole the programme attained a �ne balane, betweenbetween pure and applied mathematis: and between traditional areas likealgebra,geometry and analysis. Most strikingly, some of the new leaders,like Cedri Villani (who was a Fields medallist), niely straddle several dis-iplines. And several of the most luminous expositions were about provid-ing rigorous foundations for the generally skethy or heuristi onlusionsreahed by physiists working on thermodynamis, or engineers applyingthe �nite-element method.The Fields medals whih always provide for rivalry and exitement onthe �rst day have now been joined by a number of other awards (inludingthe newly instituted Chern prize), and on the seond day we were all movedby a doumentary movie whih looked bak over the life and ahievementsof the great geometer SS Chern, who from his wheelhair, had presided somemorably over the Beijing ICM.One goes to these big meetings partly in the hope of getting an overview- a sense of diretion: whih way are the bright young people taking math-ematis urrently. Of ourse, muh new work builds on �elds whih arealready well-ultivated: for example, the Hyderabad meeting on�rmed andontinued the interest in random strutures already well-established at thelast two ICMs.But there were also new departures. Here, one unexpeted trend whihstruk me, is the growth of interest in p-adi Hodge theory on both sides ofthe Atlanti. This is a �endishly di�ult subjet yet it seems to be draw-ing talent away from more traditional areas.(My friend,the publisher, RogerAstley of Cambridge University Press, has notied this too, and remarked tome, that if he ould �nd someone to write a good introdutory exposition inEnglish, he'd jump at the hane of publishing it.)A seond more general trend whih I spotted is that theory building isbak: the Madrid ICM was dominated by people like Terry Tao who areoutstanding tehniians and problem-solvers: but some of the best talks in88



Hyderabad were given by people like Jaob Lurie, Kevin Costello, and MikeHuthings, who are attempting to further their disiplines by �rst buildingbig mahines. This harks bak to the days when it was fashionable to proeedby �rst reating new strutures suh as obordism, etale ohomology or k-theory. Another example was provided by Andre Kapustin, who gave anexposition of string theory ,whih persuasively linked it to the somewhatformidable mahinery of higher ategories.On the other hand, Alain Connes's programme for developing Non-ommu-tative Geometry, whih was big in Europe just a year or two bak, now seemsto be in deline.(Poor Matilde Marolli, who reported on her joint work withConnes at Hyderabad, was waylaid at question time, by Indian physiists,who were omplaining that Connes had not met their ritiisms despite 20years of omplaints.)A great feature of the onferene was the large number of outstandingpresentations made by mathematiians of Indian origin, inluding notably,young people like Khare and Kedlaya. This was not just a sop to our Indianhosts, but re�eted a remarkable development - India now really has greatdepths of talent espeially in areas like number-theory, and physis - but itis also a tribute to the growth of a talented world-wide Indian diaspora.A speial Indian �avour was also imparted by the lighting of the lamp atthe opening eremony, and a number of the foreign partiipants (suh as theAmerian historian of mathematis Kim Plo�ker) were inspired to put onIndian ostume. There was also a regular ultural programme - with leturesand demonstrations of Indian lassial musi, and a dane presentation ,based on the tragi story of Lilavati, the daughter of the famous medievalIndian mathematiian, Aryabhata. In the story Lilavati misses the feliitoustime astrology has �xed for her marriage, beause a pearl falls into the water-lok and bloks the out�ow. She has to be ompensated with having hername given to her father's great book on algebra.But here,in the 21st entury , Hyderabad-known as the CITY of pearls- has had an altogether lukier outome,and given many mathematial giftsto us all.

Markatta, Kodaikanal, Tamil Nadu

Markattor utgör näst människan den mest utbreddaprimaten. Det huvudsakliga utbredningsområdet är sy-dostasien, men de förekommer så långt norrut som Af-ghanistan. En spillra lever i nordvästra Afrik oh påGibraltarklippan. De är vanliga i Indien, inte bara iskogen utan även i städer oh tempel. De är myketoskygga, för att inte säga påträngande, oh farliga förmänniskan eftersom de bär på olika för dem ofarligavirus som Herpes B. Markattorna, speiellt Rhesusapan,är populära såsom försöksdjur, men av ovan nämndaskäl knappast lämpliga som sällskapsdjur. De formarintrikata soiala strukturer. De hanterar sina näpnahänder preis som människor.89



Mina intryk av ICM1Bengt Johansson

Foto: Ulf Persson

Den första dagen på ICM 2010 i Hy-derabad var en stor upplevelse.http://nm.gu.se/node/4747Det varmäktigt att få bevittna Indiens pres-ident överlämna prisen till de olikapristagarna oh tillsammans med nå-gra tusen delegater (totalt deltar 3500)medverka till de ovationsartade ap-plåderna när vinnarna annonserades.Har inte fattat myket av vad de gjort- en kort beskrivning för ike-speialisterhade varit välkommen. Det verkarklart att en av pristagarna, StanislavSmirnov har Lennart Carleson my-ket att taka för sina framgångar -när Smirnov arbetade på KTH. Värdetav detta stöd från "Stokholm" upp-märksammas okså i beskrivningen avSmirnovs karriär.Efter prisutdelningen talade jag med Mikael Passare oh Torbjörn Lundsom okså är på plats. De berättade om sitt intresse för svensk medverkani Klein-projektet: http://www.kleinprojet.org/ oh planer på att koppladet till Mittag-Le�er Institutet. Bill Barton, president of ICMI, håller imånga av trådarna oh Bill har rekommenderat Mikael oh Torbjörn att tamed NCM i planeringen. Första dagen mötte jag okså Christer Kiselman -liksom alla våra indiska vänner förutom Jonaki Gosh som inte deltar - meninkl ambassadör emeritus Shetty.Den andra dagen har okså varit givande. Efter en liten shoppingturpå morgonen - bästa oh billigaste shopping jag upplevt - oh tillbaka tillkonferensen mötte jag först Ulf Persson som bl a berättade att han på upp-drag av IMU skall intervjua alla Fieldsmedaljörerna. Vilket hedersuppdrag!Vi talade om att vi snabbt måste få till ett möte Ian Stewart oh StevenStrogatz. Eventuellt åker vi oh hälsar på dem i höst2.I programmet �nns myket få programpunkter om Mathematis Edu-ation. Den enda programpunkten andra dagen var "Relation between thedisipline and shool mathematis". Ordförande var Fieldsmedaljören (1998)1Detta utgör en lätt redigerad version av ett massbrev av dagbokskaraktär som för-fattaren sände sina kolleger i NCM under sitt uppehåll.[red,anm.℄2IMU skall vara EMS, Stewart besökte jag ensam i oktober, resultatet står att läsa påannan plats i Utskiket. Strogatz däremot var mer svår�örtad.[red.anm.℄90



Timoty Growers, University of Cambridge, UK, som mästerligt höll ordningpå panelen som bl a bestod av vår vän från indienbesöket Ramanujam (Ram)från Institute of Mathematial Sienes, Chennai. http://www.ims.res.in/Vidare Heinz Steinbring från University of Duisburg-Essen som jag trä�at bla när han arbetade med Erih Wittman i Dortmund, oh Ivan Yashhenko,Mosow Centre for Continuous Mathematial Eduation, en tidigare kollegaoh nära vän till Viktor Firsov som jag okså trä�at tidigare i Moskva.Innehållet i paneldiskussionen som var OK. Heinz nämnde att ErihWittmann är fullt aktiv oh att man just �rat hans 70-årsdag - oh att hansläroboksserie för lågstadiet går myket bra. Nämnde lite om vår nya Ge-ometribok med Känguru-problem oh Heinz tykte att vi (dvs Karin Wallby)borde skriva till Erih oh berätta hur hans arbete påverkat bokens struktur.Ivan tykte liksom jag att vi måste "återupprätta" det goda samarbetetRyssland-Sverige som legat nere sedan Viktor gik bort. Vi enades om atthöras av när vi är åter hemma från konferensen. Ivan är bl a expert påRysslands "irklar" oh aktiviteter för spetsutbildning av ungdomar.Under paneldiskussionen satt jag intill Bill Barton som fö hälsade till allaNCM-are. I panelen fanns okså William (kallas okså Bill) MCullum frånUniversity of Arizona, som lett arbetet med Common Core State Standards.http://nm.gu.se/node/4591 Bill, William oh jag gik efter paneldiskussio-nen direkt till en bar! oh tog några öl tillsammans. Vi samtalade bl aom kursplaneutvekling, testutvekling, historiskt, internationellt - oh attWilliam måste komma till NCM oh berätta om hela proessen med nyaStandards - jag nämnde naturligtvis bla Tom Rombergs besök 1989 oh vårtseminarium om NCTM Standards. Bill rekommenderade William att snabbtaeptera inbjudan. William oh jag ska trä�as idag oh titta närmare i vårakalendrar.Efter "postseminariet" i baren �k vi uppleva en fantastisk indisk "DanePerformane" innan det var dags för Conferene Dinner tillsammans medvåra indiska vänner. Under middagen ändrades mitt Indien-program snabbtså att jag inte åker till Ram oh Chennai som planerat den 23:e på mor-gonen utan istället till Mumbai oh Ravi Surbramaniam (en av de sex sombesökte oss i juni) på kvällen den 22:e för att medverka i ett internationellttvådagarsseminarium om Teaher eduation oh Equity. Till konferensen -förutom ett 40-tal indiska matematikdidaktiker - kommer okså Ole Skovs-mose oh Jill Adler (som jag fö redan trä�at oh bytt några ord med här -hon arbetar fn okså på Kings i London).
Autorickshaws, stationen i Madurai, Tamil Nadu91



Seminariet leds av Ravi oh äger rum på Homi Bhabha Centre for SieneEduation, vid Tata Institute of Fundamenthal Researh i Mumbai.http://www.hbse.tifr.res.in/http://www.hbse.tifr.res.in/events/upoming-event/disussion-seminar-on-mathematis-eduationPå kvällen den 24 åker jag från Mumbai till Ram för två dagar i Chennai.I dag blir det bl a en genomgång av de många förlagens utbud av lit-teratur - i en särskild utställningshall här på konferensen. Har redan hittatnågra intressanta böker att ta med hem.
⋄ ⋄ ⋄ ⋄Hyderabad 2010-08-21I dag började jag med att hälsa på Indiens "Grandfather of Math" pro-fessor Raghunathan, Tata Institute of Fundamental Researh, Mumbai, ohordförande i konferensens programkommitté. Han var ambassdör Shettys3handledare då Shetty studerade matematik. Enligt Raghunathan var Shettyen av de allra mest begåvad doktoranderna - men valde att lämna matematik-studierna för diplomatkarriären vid 22 års ålder. Jag takade Raghunathanför att han stöttat det svensk-indiska samarbetet oh givit det sin välsignelse.Jag bytte okså några ord med presidenten för IMU, Laszlo Lovasz, bl a omden ungerske legenden Tamas Varga som jag hade lykan att trä�a i Berlini mitten av 80-talet.Jag trä�ade som planerat Bill MCullum igen oh vi bestämde att plan-era för hans besök på NCM att äga rum någon gång under våren - ev isamband med ett nationellt seminarium om kursplanearbete - hur det kanoh bör gå till oh hur det absolut inte borde få gå till. Stötte okså påFrode Rönning som alltid är glad oh positiv - oh Ole Skovsmose som jagju okså kommer att trä�a i Mumbai om några dagar.Genomgången av alla förlagsutställningarna ledde till inköp av fyra böker.Så mötte jag Bill Barton igen oh han frågade om jag ville medverka ipanelen i den sista programpunkten för dagen - om The Pipeline Projektet,ett samarbetsprojekt mellan IMU oh ICMI. Sehttp://imi.math.aukland.a.nz/ Jag �k en timma på mig att för-bereda mig oh takade naturligtvis inte nej. Min uppgift var att kom-mentera Bill's rapportering från projektet oh svara på ev frågor från pub-liken som inte var alltför stor - som sagt var det sista programpunkten. Trordet gik hyggligt, Bill verkade nöjd - oh jag �k en gåva från organisation-skommittén, ett handgjort shakspel i trä oh en sidensjal.I morgon bär det av till Mumbai.3Den indis ambassadören till Stokholm, som pensionerades i år (60 år), oh som deltogi Per Martin-Löfs konferens förra året [red.anm.℄92



The Frenh Elitist Eduational System1Yves MeyerAll the Frenh Fields medallists (exepting Alexander Grothendiek)have been alumni of Éole Normale Supérieure de la rue d'Ulm (whih Iwill abreviate in ENS-Ulm). This is a striking fat. There are a few otherÉoles Normales. The one where I am teahing (ENS-Cahan) is less presti-gious than ENS-Ulm and more oriented to applied mathematis. In Franeapplied mathematis is less prestigious than pure mathematis and tehnol-ogy is less prestigious than siene. This theme will be present all along thisessay. If you enter ENS-Ulm, you know that you shall give up money andpower de�nitely. It is a hoie of life. Your life will be devoted to aquireand transmit knowledge. I entered ENS-Ulm in 1957 and only 40 studentsin Sienes and 37 in Humanities were admitted. The entrane exam toENS-Ulm was quite seletive. Many among my shoolmates were expetingto beome high shool teahers. I will later explain why in those times be-ing a high shool teaher was so rewarding. The brightest undertook someresearh work.Let me try to explain the historial raison d'être of the Frenh elitist ed-uational system. It was designed to �ght against the extravagant privilegesof the Frenh nobility and was onsistent with the goals of the Frenh Revo-lution. Before desribing our elitist system, let us stress that it only appliesto a tiny part of higher eduation. High shool is not seletive in Frane.High shool ends with an exam named baalauréat. This exam is quite easysine eighty per ent of the andidates will sueed. Moreover every teenagerwhih obtains a baalauréat is aepted in the university of his hoie. Tu-ition does not exist. But our open admission system is hyporitial sine halfof the undergraduate students drop out during the �rst year of ollege. Thisis typial of Frane, a ountry in whih noble ideals ome along with a poormanagement and no attention paid to the details. In ontrast with this loosesystem, mediine and engineering are highly seletive in Frane. There aremore than two hundred engineer shools and most of them are not a�liatedto any university. Mediine is a ursus whih is given inside the universitybut follows ompletely distint rules. There is a strit numerus lausus. Thenumber of students admitted in Mediine after the �rst year's exam rangesfrom 4,000 to 8,000 depending on the job market. The list of the Frenh eliteshools needs to be ompleted with Éole Nationale d'Administration andbusiness and management shools, like Hautes Études Commeriales (HEC).The number of students admitted to one of these elite shools is about tenper ent of these who are entering a University. You annot enter one of the1This essay is part of the intreview I am onduting with Yves Meyer, and whih willappear in its entirey in the EMS Newsletter 201193



elite shool unless you aept to endure two or three years of intense trainingafter the baalaureat. This training is given in what we all Classes de Pré-paration aux Grandes Éoles. At the end of this training you shall take oneof the exams and if you sueed you are allowed to enter the orrespondingelite shool. If you fail at all the exams you took, then two or three yearsof your life are lost, but in sienes ninety per ent of the students fromClasses Préparatoires will enter one of the engineering shools. The Frenhelitist system is a demorati system, based upon stritly anonymous writtenexams. Every andidate is labelled by a number. The professors who arerating the written exams do not know the names of the andidates. Thehoie of the most talented andidates is ompletely fair and no biases areintrodued. However this system is muh ritiized nowadays. It is ausedto reprodue an elite. The ritiism is grounded on the following fat. Thefamily of the andidate is often playing an important psyhologial role inhelping the andidate to aept the intense training whih is needed to enteran elite shool. But people who are making this ritiism against the Frenhelitism are onfusing eonomial status with intelletual level. When theyare de�ning an elite they laim that a primary shool teaher with a ratherlow inome belongs to the elite, whih is simply ridiulous. If some parentsare very demanding to their hildren, suh a family is viewed as being favored.I am returning now to the situation in Frenh high shools. Let me beginwith �gures. In 1957 only 9,500 boys and girls got a baalauréat in sienes.As I have already pointed out baalauréat is the exam you take when youleave high shool. Baalauréat is also the tiket you need for entering auniversity. These �gures did not meet the needs of a developed ountryand in 1959 Général de Gaulle ordered to reorganize Frenh high shools.De Gaulle's reform worked sine nowadays the �gures have been raised to146,300 whih is very good, even if the level of baalauréat in sienes ismuh lower than it used to be. Before 1959 the hildren at the age of elevenhad to take an exam for entering high shool. At this early age the familyplayed a key role in the suess. Nowadays high shool begins later on, atthe age of �fteen, and is almost open admission whih explains the rise from9,500 to 146,300 in the sienes I have referred to above. It is of ourse asuess, but a prie has had to be paid. Here ome the bad news. Before en-tering high shool all the Frenh kids between eleven and �fteen shall reeiveexatly the same eduation in a struture named Collège d'EnseignementSeondaire. Unlike Germany and the United States, Frane has always beenwilling to build a ompletely egalitarian eduational system. These Col-lèges d'Enseignement Seondaire were reated by Jean Berthoin in 1959 (DeGaulle happened to be a President at the end of 1958) and modi�ed in 1963and 1975. The goal is to o�er all the hildren some basi eduation so thatthey an deide what they want to be at the end of it. Then the teenagersmay either enter a traditional high shool (general eduation), a tehnial94



highshool, or begin a professional training. But Collège d'EnseignementSeondaire is the plae where our eduational system is faing the most se-rious problems. The hildren who are reeiving exatly the same teahingup to the age of �fteen have already developed extremely di�erent interests.Many hildren are just bored by what is being taught and are beomingviolent. Tehnology is not taught seriously in our Collèges d'EnseignementSeondaire. Tehnology is not given in Frenh eduation the importane itdeserves. We will ome bak to this point later on. A heap trik whih isused now in Frane is to tune the eduational level to what an be aquiredwithout muh pain during these ritial years at Collège d'EnseignementSeondaire. The teahers are not very demanding. A byprodut is the dete-rioration of eduation in Frenh high shools. OurCollèges d'EnseignementSeondaire are failing to ahieve their ambitious goal and every four years anew Minister of Eduation omes with a brillant idea to �x these problems.In our fully entralized organization it is not permitted to adapt what istaught to the needs of the hildren. The lowering of eduation in Frenhhigh shools implies that the intelletual level whih is required for enteringan elite shool depends on what is learnt inside the family. These remarksimply that the ritiism against a reprodution of an elite is absolutely fair.But the people who are making these ritiisms are exatly the same who arein favor of our Collège d'Enseignement Seondaire. It is a viious irle. Theproblems I am mentioning do not a�et Frane only. A UNESCO program isaimed at understanding the role of shadow eduation on the ahievements ofhildren at shool, espeially as far as mathematis is onerned. Shadow ed-uation means the intelletual training a hild is reeiving from his family. Aspeialist of these issues is Georges Haddad (g.haddad�uneso.org). Thesedi�ulties whih are serious annot be solved by the suppression of ENS-Ulmfor the sake of egalitarism. It would be the same disaster as the abolition ofHarvard or Prineton in the US. Let us observe that gender or ethni quotaannot be introdued in the Frenh elite system whih also presents a prob-lem. For a long time there were two separated Eoles Normales Supérieures,one for boys and one for girls. Now they are fused together and the numberof girls entering has been divided by four, as ompared to the numbers �ftyyears ago. It is a disaster.Eduation in Frane relies on some intelletual and moral traditions, asit is the ase in every ountry. Frane annot be fully understood if you donot aept the skeptiism of Montaigne, if you do not know the philosophyof Desartes or the �ghts of Voltaire against the exorbitant power of religion.These moral and intelletual values whih have been so strong and importantfor enturies are beoming meaningless to many teenagers of the 21th en-tury. Moreover these values are questioned by some of our new immigrantswho are not willing to aept what they view as a ultural imperialism. Anew humanism should be built and ombine the traditional values of Frane95



together with the Jewish and the Muslim inheritanes. As a shool-boy Inever heard of Rahi of Troyes (1040-1105). At Tunis where I was attendinghigh shool I never even heard of Ibn Khaldoun, whih is a shame sine hewas born at Tunis in 1332. Ibn Khaldoun was one of the major intelletual�gure in medieval Islam. Is Frane really ready for reognizing our debt toRahi de Troyes and to Ibn Khaldoun ? Is Europe ready to aknowledge thatwe inherited from a brillant Islami ulture ? I hope so.There are some serious drawbaks in the Frenh elitist eduational sys-tem. I will fous on one of them. From 1976 to 1986 I was teahing at ÉolePolytehnique whih is the prototype of a Frenh elite shool. Most of thestudents of Éole Polytehnique want to beome bosses of some importantompanies. In 1981, during one of my lasses, I evoked the sienti� andtehnologial hallenges that Frane was going to meet. I was delivering thispassionate message to the full lass onsisting of 460 students. They laughedloudly. I interrupted my speeh and remained silent and embarrassed. Onestudent sitting in the �rst row stood up and told me the following:If we ever had a tehnologial problem to be solved during ourprofessional life, we would order an engineer from Éole Centrale(a less prestigious engineer shool) to do it. We are born toommand.In a sense we were bak to the absurd privileges of the Frenh nobility. Thehierarhy between the Frenh engineer shool is extremely rigid and explainsthe arrogant attitude of the students of Éole Polytehnique. But the samehierarhy exists between the top Amerian Universities. It exists nowadaysbetween universities all over the world, sine the Shangaï ranking was in-trodued. But in the States the elitist attitude is ompensated by the fatthat you will soon be evaluated on your own ahievements and not on youruniversity where you got your degree. In Frane your areer is governed allalong your life by what you did when you were twenty years old. In Franeyou are rarely been given a seond hane in your life. Some people try tohange this rigid attitude. Nowadays the traditional ranking of the sien-ti� elite shools is hallenged by new shools oriented to management and�nane. It implies that Éole Polytehnique might eventually lose its privi-leges and be fored to adapt to a new environment.I have atually experiene of teahing at a lower level. To understand mydeision to begin my life as a teaher, I need to evoke what was the situationof my ountry in the late �fties. A terrible war was raging in Algeria. TheFrenh army responded to the legitimate demands of Algerian nationalistsby torture and napalm. All young Frenh men were drafted unless they weregraduate students. In other words beginning a Ph.D. was a heap trik foravoiding the draft. If not you were fored to �ght a ruel and unjust war.96



Could I laim that my researh, whih did not even exist at that time, wasso important to my ountry that I should be exempted ? No, ertainly not !Beginning a Ph.D. for avoiding the draft would be like marrying a womanfor her money. I wanted to fall in love with researh, not to use it as alever way to obtain a privilege. I onfessed I was not preparing a thesis.Taking this deision, I felt I was showing some solidarity with my lass age.This looks hildish today. I was drafted. Then I asked to be a teaher ina military shool, a deision whih was enouraged by the Army. It was away of doing your military servie. I was sent to the Prytanée Militaire deLa Flèhe. La Flèhe is a tiny ity loated at two hundred miles southwestof Paris. This shool was formerly a ollege run by the Jésuites. It is alsothe plae where the Frenh philosopher Desartes studied. Today this highshool belongs to the Army. It was dediated to the male hildren of theo�ers serving in Algeria or in Germany. Germany was at that time dividedinto four oupation zones. One zone was oupied by Frane. I taughtthere three years whih inluded two years of military servie. Of ourse Iwas not paid, whih was the reason the Army liked this arrangement. I wastwenty one years old and my students were seventeen or eighteen. The stu-dents were separated from their family and were reeptive to my sympathy.Many of these students beame professionnal mathematiians and are nowmy friends. I was eventually sent to Algeria during a short period, from June1962 to September 1962. I arrived at a plae where fortunately the �ghtingswere over. This happened during the summer and my students did not su�ertoo muh from the absene of their teaher. My way of teahing was eval-uated two times by truly experimented speialists (Inspeteurs Généraux).The evaluators told me that I was not a good teaher. Indeed a good teaherat the high shool level needs to be muh more methodi and organized thanI was. These Inspeteurs Généraux advised me to apply to the University. Ihad also other problems with my teahing. I eventually felt guilty to be theone who is always right while kids are wrong most of the time. In some senseI needed to also feel the pain of learning that my students endured. To doresearh means to be ignorant most of the time and to often make the manymistakes whih I ritiized in orreting my students home works. Soratesmakes it very lear that he needs a disussion with his friends to disoverthe truth. Truth is never given to him as a gift from God ; truth needs to beelaborated through a olletive work. It was not the way I was teahing. Itwas to be the way I was going to work with my researh students. In 1963 Iapplied for a position at Strasbourg as a teahing assistant. I was 24 yearsold. I wrote my Ph.D. there.My experiene of teahing in a high shool shaped my entire life. I under-stood that I was more happy to share than to possess. If I read a beautifulnovel, I want to share my pleasure with someone. Supervising a thesis hasalways been a most rewarding experiene. It means giving to my Ph.D.97



student the best of myself. I always hoped that she/he eventually wouldbeome a better mathematiian than I am. This happened to quite a few ofmy �fty graduate students. My �rst researh student was Aline Bonami. Iam keeping very strong ties with my former students, like in a family.My experiene of beginning my areer as a high shool teaher shouldnot be proposed as a model. Life was muh more open in the early sixties.When I deided to swith to the University, I immediately found a positionas an instrutor.
⋄ ⋄ ⋄ ⋄
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Job o�ers at WIASFor the IMU we are seeking aSienti� O�er for the Commission for Developing Countries (CDC)and the International Commission on Mathematial Instrution(ICMI) of IMU (Referene No. 10/25).Responsibilities:Report to CDC President and Seretaries on the awarding of grants, keep reord ofCDC grant awarding, proess appliations for travel grants and onferene supportfrom the developing world, assist in ICM travel grant awarding proess, partiipatein the implementation of the deisions and duties of the ICMI Exeutive Commit-tee and the ICMI General Assembly in ooperation with the ICMI President andSeretary-General, ommuniate with the ICMI member ountries, draft writtenmaterials, prepare minutes and the ICMI Newsletter, supervise the CDC and ICMIWeb sites, ontrol the business operations and ICMI �nane, monitor deadlines,assist in the appliation of third-party funds.Quali�ations:Relevant university degree and additional quali�ation in siene management, ap-pliable experiene gained in the administration of an international organizationand the ativity in sienti� assoiations, experiene in work with developing oun-tries. E�etive English and German skills, ommand of Frenh or Spanish is a plus.Organizational skills, independent and �exible working, deisiveness and ability tosolve omplex situations. Interest in mathematis eduation preferred. Availabilityfor oasional travels abroad.
♠Clerk for �nanes / ontrolling (Referene No. 10/24).Key responsibility is the subjet area Finanes of the Seretariat of theInternational Mathematial Union (IMU) whih is hosted at the Weierstraÿ-Institut. This inludes the budget management of the IMU Seretariat, espeiallyongoing �nanial surveillane and management, appliation for and supervision ofthird-party funds, preparation and supervision of invoies, assistane in the prepa-ration of the annual program budget and preparation of the ost bene�t aounts.Administering and aounting of travels, travel expenses, grants, and support fundsis another duty.Quali�ations:A business administration degree (university of applied sienes) or a related otherdegree and knowledge of publi budget law, espeially government grant rules,are required. Experiene onerning national and international funding guidelinesand their appliation is expeted, knowledge of tax law and appropriated use ofdonations preferred. Experiene of appliation of travel expenses regulations andthe ost bene�t alulation with budgeting are a plus. Solid omputer skills (MSO�e, SAP R/3), ommuniation skills and servie-oriented abilities, and very goodommand of English are required. We o�er a lively work atmosphere in a modernly99



equipped institute and expet a andidate who is �exible, able to work in a teamand ope with heavy workload situations.
♠IT Administrator (Referene No. 10/21).Quali�ation:University of applied sienes degree in omputer siene or equivalent degree. Es-sential funtions: Administrate the IT hardware and software for the IMU Se-retariat members (MS Windows, MS O�e); administrate the server of the IMUSeretariat (Linux, Typo3, Apahe, PHP, Mailman, MySQL); ontribute to admin-istrate the WIAS Web server (Linux, Tomat, Java, Apahe); ontribute to furtherdevelop WIAS's own administration tools (Java, LDAP).We o�er a job in an enjoyable environment where performane ounts, inde-pendent, �exible, and reative work, opportunity to attend training ourses forfurther quali�ation. Questions onerning tehnial issues will be answered by Dr.Gerhard Telshow (Gerhard.Telshow�wias-berlin.de).
♠Arhivist / Librarian (Referene No. 10/23).Responsibilities:The quali�ed andidate is an arhivist (FH degree) or a librarian (FH degree)managing the arhive and referene library of IMU. Beause the IMU arhive hasevolved historially, there is historial and ontemporary arhival material. The du-ties omprise: Establish and maintain an online data base, atalog new media, thisinludes ooperation with the arhive and library of the Berlin-BrandenburgisheAkademie der Wissenshaften (BBAW) and the WIAS library. Assist the adminis-trative ativities of the IMU Seretariat.Quali�ations:University of applied sienes (FH) degree. Sound omputer skills (Content Man-agement systems), pro�ieny in usual O�e programs and very good ommand ofEnglish. We o�er a position in a pleasant environment and expet a andidate whois exited about his/her work and able to ope with heavy workload.Submit your appliation materials (usually CV, referenes, list of publiations),and be sure to give the referene No. 10/*, by Deember 3, 2010 to:Prof. Dr. J. Sprekels Direktor des WeierstraÿInstituts f�¼rAngewandte Analysis und Stohastik im Forshungsverbund Berline.V. Mohrenstr. 39, 10117 Berlin
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Efterlyses - förslag till årets WallenbergpristagarePer SalbergerWallenbergpriset har delats ut sedan 1983 (under detta namn sedan1987) av Svenska Matematikersamfundet. Det har delats ut till speielltlöftesrika yngre svenska disputerade matematiker, som ännu inte erhållit enfast forskartjänst. Wallenbergpriset har varit den mest prestigeladdade ut-märkelse som en yngre svensk matematiker kunnat få inom landet. Denuttalade avsikten med priset har varit att uppmuntra matematisk forskning.De �esta av pristagarna har okså fortsatt sin karriär som matematiker vidsvenska universitet oh större delen av pristagarna är idag professorer. Prisetär i år på 300 000 kr.En priskommitté bestående av underteknad, Kurt Johansson oh NilsDenker har utsetts av samfundet.Kommittén ber genom detta brev om förslag för år 2011. Förslagen skainnehålla motivering oh gärna tänkbara sakkunniga som kommittén skullekunna närmare tillfråga. Den person som föreslås bör vara högst 40 år.Förslag skall vara kommittén tillhanda senast 8 februari 2011. Förslagkan sändas per epost tillsalberg�halmers.seeller i pappersversion (i så fall i tre exemplar) tillPer SalbergerMatematiska institutionen, CTH,412 96 GöteborgTidigare pristagare är:1983: Torsten Ekedahl 1997: Erik Andersén oh Bernt Wennberg1984: Svante Janson oh Anders Melin 1998: Lars Ernström oh Timo Weidl1985: - 1999: Olle Häggström1986: - 2000: Tobias Ekholm oh Erik Palmgren1987: Johan Håstad 2001: Warwik Tuker1988: Mikael Passare oh Ulf Persson 2002: Pär Kurlberg oh Genkai Zhang1989: Arne Meurman 2003: Dmitrij Kozlov oh Oleg Safronov1990: Håkan Eliasson 2004: Julius Borea oh Sergui Shimorin1991: Per Salberger 2005: Hans Rullgård oh Andreas Strömbergsson1992: Håkan Hedenmalm 2006: Mattias Jonsson1993: Johan Råde 2007: Hans Ringström1994: Mats Andersson 2008: Petter Brändén oh Anders Karlsson1995: Kurt Johansson oh Anders Szepessy 2009: Mats Boij oh Kaj Nyström1996: Peter Ebenfelt 2010: Robert Berman.101



The Linda Peetre Memorial FundThe Linda Peetre Memorial Fund invites appliations from mathematiiansin Estonia, Latvia, Lithuania, and Sweden for researh visits and partiipa-tion in onferenes.Appliations should be sent to Mikael Passare <vie-president�swe-math-so.se> no later than Deember 15, 2010, and ontain a short desription ofthe proposed ativity; a budget; a short CV; and a list of relevant publia-tions. Priority will be given to appliants from the mentioned ountries inthe order listed.The Linda Peetre Memorial Fund was established in 2007 thanks to adonation from Jaak Peetre and is named after his mother Linda Peetre (1903�1961).The Board of the Fund onsists of Jaak Peetre, Christer Kiselman (hair),and Tobias Ekholm, Mikael Passare, and Milagros Izqierda (ex o�io mem-bers as President, Vie President, and Treasurer, respetively, of the SwedishMathematial Soiety), and Magnus Fontes and Per-Anders Ivert as deputymembers.
⋄ ⋄ ⋄ ⋄Pondiherry, eller numera sedan 2006 o�ielltPuduherry är en forna fransk koloni, oh blevinte upptagen i Indien förrän 1954 när den fran-ska överheten avslutades. Det är ingen stat, utanett så kallat 'Union Territory' som styrs direktav de federala myndigheterna. (Det �nns i självaverket sju sådana 'Unionsterritorier i Indien, in-kluderande huvudstaden - Delhi, själv). Pondi-herry är i själva verket en förvanskning av detursprungliga tamilska namnet Puduherry, sombetyder 'ny by'. Kolonin har varit i fransmän-nens händer sedan början av 1700-talet, med vissaavbrott under engelskt styre. Det franska in�y-tandet är fortfarande märkbart. Poliserna bärhattar med galliskt stuk, oh man kan drika vinoh äta blodiga bi�ar. Staden delas naturligt itvå, med de franska kvarteren i ett prydligt rut-mönster, närmast havet. Där bär de stenlagdagatorna franska namn oh husen har en sydfranskprägel. 102



Interview with Ian StewartUlf PerssonIan Stewart is a reently retired professor of Mathematis at WarwikUniversity. He is generally known as a popularizer of mathematis, and haswritten a large number of books addressing the general publi, 'Does Godplay Die' being the �rst. He has reeived a number of prizes elebrating hisahievments as a popularizer, among those the Faraday medal in 1995. Inaddition he has ontributed regular math olumns for the Sienti� Amerianand frequently appeared on radio and in the daily press. Many students ofmathematis have ome aross his textbook on Galois Theory. This interviewis in the tradition of hats with Marus du Sautoy and Keith Devlin whihhave appeared in the newsletter last year. Let us jump into the interviewright away visting him in his o�e at the department.

Foto: Ulf Persson

UP: You really have a lot of bookshere.IS: Yes, I am retired but I wantto keep my o�e here as long aspossible. One I am kiked outI will have to bring them homeand my wife, who thinks I havealready far too many books al-ready, will be very upset. Thewalls of one room are ompletelystaked with siene-�tion. I ha-ve over 4000 books and over onethousand magazines. I have beeninterested in siene �tion sinea hild and never lost interest.UP: You read only siene �-tion?IS: Come on. What do you think? I have always been interested in straightsiene and I read a lot of it, popular or not. In reent years my wife hasbeome interested in Egyptology and we have traveled to Egypt many times,so I deided that I would learn some Egyptology too, so that I knew whatwe were visiting. But it is true I read a lot. I would say two or three books aweek. I always have a stak of books next to me. I usually read with our aton my lap. My wife and I spend most evenings sitting and reading next toeah other and not talking at all. I guess that many people would onsiderthis as a sign of a failed marriage. Failed or not, we are perfetly happy withthis state of a�airs. We've been married for 40 years.UP: Nevertheless siene-�tion must be a passion of yours. Have youwritten any siene �tion yourself?103



IS: Yes I have in fat published two books with my oworker Jak, andeven before that in the late 70's when I was in Connetiut I wrote someshort stories and had them published.UP: I guess it is not so hard to get siene �tion published.IS: It is not as easy as it used to be, many of the magazine that servedas outlets are no longer operating. But there is atually a new venue, on thebak page of 'Nature' of all plaes. They nowadays publish a one page story,with a piture, every week. I have so far had �ve stories published. I thinkthis is pretty muh a reord. Now they have more printable material thanthey an print.UP: I guess your own books, onsidering their various editions and trans-lations, will �ll a shelf just by themselves.IS: In fat they �ll several. I used to have them in order but I reentlymoved in here and the books are more or less haphazardly staked.UP: It will be very sad when books are replaed by those 'reading plates'or whatever they are alled. Books as physial objets are so nie to handle,and one should never make light of them as piees of furniture either, theymake a home a home. Whenever I visit people with no books at home, I feelthat it does not feel like a home, more like a hotel or airport lounge.IS: At the moment books are still doing very well, but for how muhlonger I annot tell. I suspet that one the transition starts in earnest itwill all go very fast indeed. It is after all irrational to let information totake up so muh spae when it an be redued to almost nothing. But I amsure the publishing industry will be able to handle the situation. Books willontinue if with other means and ontrats will have to be renegotiated, butthat are just worldly tehnialities. So my status as a writer will hardly bea�eted I guess.UP: What will happen to your library then?IS: My younger son is really interested in books too, and an avid readerneedless to add. He is sure to take it all over when me and my wife passaway. He laims that he always wanted to run a used-book store.UP: Those people never sell any books. They will de�nitely not sell booksthey have not read, and one they have read a book they get attahed to itand will never get rid of it.IS: This is �ne with me. At the moment he is atually selling things.Used ars in fat. About 50,000 a year. He works for Peugeot and handlesall their trade-in ars and ommerial �eet ars. And transport of new ars.So muh is going on in the world that you have no idea of.UP: Far more bulky than books.IS: Far more bulky than books that is true, and with modern tehnology,books will almost take no spae at all, as I just said. By the way have a seat.So you are not going to reord our session. How are you going to rememberit all? 104



UP: Do not worry, I am blessed with an exeptional memory. When it isall over I will just sit down and reord everything more or less verbatim. Ifyou would happen, heaven forbid, to say something stupid, I will disretelyblot it out, or if you would formulate yourself a bit awkwardly I will �x itup. Just trust me.IS: I guess I have no hoie, but it sounds inredible to me. So please gohead and �re your �rst question. I am game.UP: Aording to Keith Devlin there are three mathematiians to whomthe media turns when a piee of mathematial news has to be ommentedon. Namely him, Marus du Sautoy and you. All Brits inidentally. Wouldyou agree?IS: Yes I would. On the whole. We get asked a lot more often than mostothers. The media needs to turn to someone they know an deliver, andwe have delivered in the past. It is so muh simpler for them not to haveto try out new people all the time. Though other mathematiians turn upreasonably often, whih is good.UP: So it is a kind of brand reognition. So one you have gotten a footin, and prove yourself to be basially apable, you are set. So the naturalquestion is how did you get a foot inside. I am very urious to know.IS: I gather you would not mind doing that kind of footwork yourself.In my ase it all happened early on in my areer, and I guess almost byaident. Bak in Cambridge I was an editor of the undergraduate journalEureka, whih dealt in puzzles and that kind of thing. It is about to publishits 60th issue. My Diretor of Studies at Churhill College held the editorshipbefore me and I suppose he kind of wanted it to stay in the family so to speak.UP: But you did not do it out of duty, you atually enjoyed it, it wasongenial to you. You were luky to be given the opportunity, but it wouldof ourse have been wasted had you not had the aptitude. And then howdid it go from there?IS: It was a long proess atually. At Warwik, where I ontinued as adotoral student in the late sixties, I kept on as an editor but now devotingmyself to the loal student maths magazine 'Manifold'. It also helped thatChristopher Zeeman, who founded the mathematis institute here at War-wik, took his duties very seriously. Not only was he running a department,reruiting people and all the usual things he was expeted to do, he alsoreahed out to the ommunity, giving popular talks. In 1968 he gave a radiobroadast about topology for the BBCÑwe printed it in Manifold, of ourse.He believed that this kind of ativity was OK for an aademi; in fat, im-portant. Of ourse as the department grew, there were only handful of us inthe beginning, he had to delegate his many assignments, and it fell on mylot to give popular letures and suh things. In every department there tendto be a few people you an ount on doing that odd extra-urriular thingand I was one of them.UP: Still 'Manifold' was a rather obsure publiation, with all due re-105



spets, reahing very few people.IS: Well, we sold it worldwide to over 500 subsribers and it lasted 12yearsÑbut basially, yes. In the late sixties there might have been a totalof some 600 students at the university. Not in math but in all subjets. Itertainly was a very narrow base, but one thing led to another, and thenI found myself running a math olumn in the Frenh edition of Sienti�Amerian. I wrote the piees in English and they were translated into Frenh.I write fast so that was easy. You know of Martin Gardner of ourse.UP: Sure. Did you ever meet him?IS: In fat I never did, although I did have oasional orrespondenewith him. In fat I ended up 'replaing' him at Sienti� Amerian � notthat he was ever replaeable � but of ourse not right away. You know thestory, he �nished in . . .UP: . . . 1981. And was replaed by Douglas Hofstader, but that �zzledout pretty soon I reall.IS: True, and he was replaed by a omputer sientist, Kee Dewdney,who turned the olumn into a purely omputer based one.UP: And that did not work either.IS: It was fun and well-written, but it wasn't mathematis. None ofthose people had the harm of Gardner, and more to the point, omputeralgorithms do not have the same fasination to the publi as mathematishas.UP: I remember that in the early eighties there was a lot of onernamong mathematis departments that omputer siene would suk up allthe talent and mathematis would beome obsolete, playing the role of sayLatin in the aademi world. But it never happened.IS: How ould it have happened? In fat omputer siene has beensuessful enough to make its people super�uous. Nowadays omputer sys-tems tend to run themselves with minimal input. So people with degrees inomputers �nd themselves out of work, unlike mathematiians.UP: There simply is not the same broad ulture as in mathematis. Beingmathematially trained in a liberal arts way at least endows you with a broadbakground. But to return to your areer.IS: Yes, the olumn in the original Sienti� Amerian disappeared for atime, but as I told you it was revived in the Frenh. And pretty soon otherEuropean editions suh as the German, Italian, and Japanese published myolumns as well, and it might have been a foregone onlusion that theAmerians deided to revive the tradition.UP: We are now speaking about..IS: The early 90's. So now I was running a olumn with some 600'000potential readers. That is awesome. Just imagine how many people yourown math artiles may reah out to? You need to take a whole departmentand onsider its lifetime output to get anything with omparable readership,if even that. 106



UP: If even that. There are not 600 000 mathematiians, nothing lose tothat. So even if you would inlude the total readership for all mathematis,you would not even get near. But mathematiians read your papers in avery di�erent way.IS: Yes one would hope so, otherwise there would be little point in en-gaging in mathematial researh, or at least to publish its fruits.UP: But by then you must have aught the eye of the media?IS: Sure. As the tale illustrates, one thing leading to another. I was askedto write a popular math book, and so 'Does God play Die' appeared. It wasa tremendous suess, and for me personally also a �nanial one. Having hadsuh suess I was naturally asked to write more, and even if the subsequentbooks did not do as well, they did tolerably so justifying their appearanes.The amazing thing is that it was only at this stage that I got myself anagent.UP: Yes that is amazing. I and an old professor of English wanted topublish a popular book on Astronomy in the 90's. He had had some suessalready on a book questioning the historial fat of Jesus, but that proved tobe of little worth. We sent inquiries to twenty or thirty publishers of popularsiene, and almost every publisher got bak to us expressing surprise thatwe did not have an agent. Apparently this was the rule and most publishersdid not want to deal with authors diretly.IS: Of ourse one I got an agent, things really piked up. For one thinghe was very aggressive managing to get fairly big advanes for me and ofourse if publishers are indued to pay you a lot, they are going to take youseriously and do everything they an to promote your work. And needlessto add that worked well for me too. The agent also had a feeling for whatwas going on in the publishing world, he ould suggest a new topi for abook that some publisher wanted to market. Something I would otherwisehave had no inkling of. Then I was also luky. In the 90's the demand forpopular siene books piked up again after a lull of some twenty-�ve years.Or rather, I believe, the demand was �nally disovered by the publishingindustry. No doubt it was Stephen Hawking who revived the old tradition.His book 'A brief history of time' was really hyped up. He was presented asthe new Einstein. And it worked!UP: And his invalid status ertainly helped too.IS: It ertainly did not hurt. I guess few people atually read the book,but it was felt that you had to buy it and refer to it to show that you wereon top of things. Then there was a slump again around 2000, that is whenMarus was due to step in. For that reason he had a muh harder timegetting in on the market. Anyway sur�ng on the wave I ended up writing abook every six months. Even my agent thought that I was overdoing it, butI just ould not help myself.UP: So how do you do it? Keeping up suh a pae I mean.IS: It is a hobby. I do it stritly as a hobby. Writing omes very easily107



to me. I do not touh-type but I am pretty fast with my two �ngers. I usedto be able to do about eighty words a minute. In reent years my peripheralvision has dereased somewhat, whih makes me more liable to make typos,and hene it slows down the proess, but the main thing is that I neveragonize. I just sit down and the books pretty muh write themselves. As faras they do not it is due to insu�ient preparation. Then I simply have todo some more reading.UP: What does the university think of all this? Writing books for thepopular market is that not frowned upon? This is not what you are primarilyexpeted to do. You should prove theorems.IS: As I said it is a hobby of mine. And if I had not, so to speak, beenallowed to write my books in the aademi environment, I would have leftand gone freelane. It is true that my kind of ativity is, or rather was,looked down upon to some extent. But that has hanged a lot in reentyears. And besides I write plenty of tehnial papers too, so they should nothave any reason to omplain. Now as I was awarded a prize, a prestigiousone indeed, the University perked up.UP: . tell me about the prize.IS: It is alled the Faraday Prize, and it is given by the Royal Soiety forsuessful e�orts to reah out to the publi. Dawkins got it of ourse, verywell deserved, and reently Marus has been awarded too, as he should have.As a onsequene the university deided that it would be a waste having meteah undergraduates, that ould be done by someone else, and this freeda lot of time. The Vie-Chanellor ('president' or 'CEO') simply gave themath department an extra sum of money so they ould �nd a replaement.So I kept this ad-ho position for twelve years, until I retired. It was renewedtwo times, so they must have thought I was doing something right. Therewas no o�ial title given to me, as the ase is with the one at Oxford, wherethe title of the position, gives the holder a lot of authority dealing with themedia world. I was very happy for Marus getting it, until then he wasonstantly thinking of where he would end up next, would he be able tokeep on doing mathematis?UP: But your out-reahing ativities are not on�ned to writing books.IS: By no means, I give publi letures, I appear on the radio, I even dosome TV, but that I do not really like, there is too muh e�ort involved.Just to make a brief appearane on the tele the thing may have to be re-shota dozen times, there is always something going wrong, a hand getting in theway or some other stupid thing. For that reason I do not do muh TV, Ivery muh prefer the radio. Marus on the other hand does a lot of TV. . .UP: . . . he has beome the David Attenborough of mathematis . . .IS: . . . and he does it very well indeed, do not be so sarasti. But it isexhausting. I annot understand how he an put up with it. All that travel
. . . UP: . . . but traveling is exiting, just think of all those exiting destina-108



tions he is taken to . . .IS: . . . how fun is that? Being �own to India say and spending all yourtime before a TV-amera. Where is the magi? As I said I very muh preferthe radio. Just reently Marus and I and Caroline Series, who is anotherperson at our department who is willing to do that odd thing, appeared liveon a series haired by Melvyn Bragg. He runs a very good show and takes upmany interesting topis in siene. We were supposed to speak on imaginarynumbers and it was all done alive. I like that. Even if you get lost andhum and hem and all that, the audiene understands that, it makes it muhmore authenti than an edited thing, and will thus be more liable to holdthe attention of listeners.UP: To return to your writing. How muh time is atually spent readingup on the material, beause even if you would have a wide mathematialulture aquired in your formative years, you annot know everything.IS: Of ourse this is true. But I have a wide mathematial taste, so mostthings I an easily get interested in. In fat you need to have a wide tasteif you are interating with the media, beause if something has the slightestonnetion to mathematis they will all you up and you have to be able tosay something intelligible on the spot. As to your �rst question I would saythat of the time I take writing a book about half is taken up by preliminaryreading.UP: I am sure that many readers of this interview would be dying toknow the seret of your raft.IS: If there was a seret I would not divulge it would I? That is afterall the nature of a seret. Still I an of ourse give some general advie. Ifyou would like to write, write a book or so, just sit down and do it. It is asimple as that. The end result might not be very good, most likely it willbe awful, but it will teah you a lot. Then you are often told by publishersto have a speial audiene in mind. I do not know my audiene, neither dothe publishers in fat. They seem to have not muh of a lue. Could it bestudents, other sientists, lawyers, teahers, ministers....UP: I am very muh in favor of the notion of the 'intelligent layman'...IS: ... who is not put o� by a formula or two...UP: ...exatly.IS: An old advie, whih still is very muh true is never to underestimatethe intelligene of your readers only never overestimate their ignorane. Soin fat if I am writing to anyone at all it is myself as a �fteen year old..UP: .. that is exatly the kind of advie I have given to people. To havea bottom-up approah and write to the hild within you.IS: Yes it is exellent advie, and something most suessful writers doinstintively. As a teenager I read a lot, mostly siene �tion, as I havealready told you, and popular siene. My parents had subsribed to some-thing that gave a steady supply of suh material. I read Patrik Moore, asI was very interested in astronomy, and Isaa Asimov who did double duty.109



So when I write I subonsiously ask myself what was I interested in then,what did I know, what did I want to know? Of ourse I am liable as an oldhand to beome a bit too tehnial at times..UP: .. an oupational hazard...IS: Yes, true, but on a seond reading I often an spot those professionalindulgenes and take a more ritial attitude, how muh of this is reallyneessary.UP: It is always very hard to ut out something that you have written.IS: But neessary. It is the sign of a professional. One book I wrote Iatually ended up utting out a third of its bulk in the end.UP: But it is still on your hard dis.IS: Yes it is still on my hard dis, some of it was (I feel) very goodwriting�but on a topi that didn't really �t the rest of the book. I maysome day be able to reyle it. And anyway if you do not ut it out youreditor will. Editors are usually good, and ould be very good if they arereally good. It is not just that they give loal advie, they an give you verygood strutural advie to the e�et say of suggesting a di�erent order of thehapters, to ut some hapter out beause it really does not �t, or even tosuggest additional hapters. Editors have a lot of experiene and you shouldreally think very hard before disarding their advie. They are usually right,even if it is a bit hard to aept this when you think you are done with amanusript and are being returned to the drawing board again. Of ourseat time you an get saddled with an editor with whom you do not get along.This is a very hard situation to �nd yourself in. In the end you have to trustyour own judgment.UP: It seems that writing omes naturally to you. Maybe you dreamedabout beoming a writer when you were a hild.IS: I am not a natural writer. And I did not dream partiularly aboutbeoming a writer. It is true, however, that I wrote a lot when I was young.My father had gotten me a used typewriter and me and my friends used toplay with it. We wrote stories, silly poems, and all kinds of things. I foundat the time that although I had no problem writing short piees, I just ouldnot write anything long.UP: You had not yet learned the art of padding out.IS: That is true. It's no longer a problem! Quite the reverse. But I foundmyself writing more and more. Basially my skills are the result of lots ofpratie. There is no substitute for just doing the thing. Simple if brutaladvie. And as to writing a book it is very important to have the overallstruture of the book lear in your head. If you do not have that, you willnot know where you are heading and will end up going in irles. It does nothave to be something elaborate, nor anything �xed in your mind, beauseas you go along the strutural plan may hange. Having that struture inyour mind, and as I indiated, it does not have to be anything you needto formulate and write down, means that there is a book in you, not just110



the general idea of a book you would like to have written. Now having thatstruture of the book in your mind means that you do not have to write itin sequene, you an write a little bit on hapter seven, then skip to haptereleven, then start at hapter two...UP: As �lms are being shot. Very onfusing to the outsider.IS: Exatly. It has the advantage that you an work on what you are mostgeared up for at the moment. Otherwise you might get stuk on some boringpart and lose momentum. That is a waste of time. True I try to disiplinemyself getting the hard parts out of the way �rst, trusting that the easyparts will write themselves. Though sometimes they turn out not to be soeasy after all... Another thing whih is very important, is not to polish thewriting as you get along. Everything is provisional ontingent upon the bookas a whole. When you ome to hapter seven you may realize that hapterone has to be rewritten. All the e�ort you may have put into orretingtypos and ombing out awkward sentenes would be wasted. The �rst thingis to get the book done, after that you may start the polishing proess. ThenI �nd myself it is muh easier to print out the entire manusript and read itpen in hand. If you try to do that on the sreen you lose the �ow...UP: .. and worry that you will ut out anything essential in the editingproess...IS: Exatly. Then when it omes to the �nal editing, orreting typosand suh trivial things, you an do that on the sreen easily. This is howit works for me at least, other writers �nd their own routines. The point isthat there is no seret to writing exept just to do it, and the kind of advieyou may give is all of a very general kind appliable to all, anything spei�advie you give may or may not have any relevane at all to you.UP: Tell me about your siene-�tion novel. Did it sell a lot?IS: It was written with a sidekik, and you ertainly would not read areview of it in the New York Review of Books�though it got some goodreviews in the SF magazines. It began when I and my o-author Jak Co-hen were invited down to Plymouth to partiipate in a quiz show on radio.Plymouth, as you may know is a oastal ity along the hannel..UP: ...I know I visited it bak in 1966...IS: Good for you. Nevertheless it involves a boring �ve hour ride, andjust to amuse ourselves we deided on trying to work out a plot for a siene�tion novel. It was to be set in the Jovian atmosphere, huge whale likereatures, �oating around. They were playing anti-gravity games with theJovian satellites setting up gravity so to speak in order to dispath of omets.They deided to send them to Earth after all that was a dead planet, beausean atmosphere ontaining so muh of that poisonous gas oxygen, ruled outanything lifelike. So the book starts with us earthlings disovering that aomet is heading straight for us, deiding that it annot be a oinidene.UP: This seems lever.IS: Do I one again detet a slight sarasm in your remark? Siene111



�tion is lever, or at least ought to be. When we arrived we ontated anSF agent with a synopsis of the plot. He was interested and asked us to sendhim what we had. We did so, and he got bak to us omplaining that we didnot have a fully worked out plot. But we had not been asked to supply one,only to show them what we had so far. He ended up selling the idea, so ofourse we had to to write it, and have it published.UP: I have never been a fan of siene �tion, in fat I have never reallyread anything. In priniple siene-�tion seems great and a real hallengeto your imagination, after all you are so to speak setting up new parametersand exploring the onsequenes. But siene �tion has a very bad press, atleast outside the siene-�tion ommunity, it is not really onsidered seriousrather somewhat kinky, and I suspet that muh of it is of pulp-quality, ratherstereotyped, almost always involving spae travels. Still as a hild I spenda lot of my time, to the worry of my mother, inventing imaginary worlds,and in a way that is what mathematis sometimes is all about. Setting upaxioms and exploring the onsequenes.IS: It is true that muh siene �tion is sterile and unimaginative.Stereotyped as you say, although I am a bit puzzled as how you have ometo your onlusions, admitting to never having read any...UP: ... the less you know about a subjet, the easier it is to entertainstrong opinions..IS:.. yes muh an be said for ignorane, apart from its supposed bliss.I obviously do not share your haughty attitude to the raft. There's a lotof good SF writing too. Let me tell you about Sturgeon's Law. TheodoreSturgeon was an SF writer in the 50s and 60s, and someone one said tohim 'Ninety per ent of siene �tion is rap'. Sturgeon responded 'Ninetyper ent of everything is rap!'. That's Sturgeon's Law. Critis of SF seemto fous on the worst bits�yet they would never do that with mainstreamwriting.As a writer you are sent by publisher to literary events, some are big andin the nature of festivals, other are smaller more intimate events. There areone about every week somewhere in England. Then you meet those trulyliterary types. I do not give muh for their novels. They seem mostly to writefor a small oterie, mostly made up of themselves. Old-fashioned virtues likegood narratives are gone...UP: .. they hey-day of the novel was the 19th entury. Dikens learlywrote what nowadays would be lassi�ed as soaps, reahing a huge greedyaudiene through is serializations...IS: .. yes Dikens was a great writer of soaps. Yet your analogy withmathematial exploration is not so bad. There is one writer in partiularI have in mind. In order to appreiate what she is really doing you needto delve very deeply into the struture of her imaginary world, whih sheassumes all her readers have already done. Without this a priori familiarityher books do not make sense at all. 112



UP: So you need to make an initial investment, would it really be worthit? IS: This is a very reasonable question. It is in fat not too di�erent frommathematis. You read a paper in a �eld not familiar to you, on the �rstpage you will inevitable enounter a mathematial objet of whih you donot have a lue. The writer assumes of ourse that all his readers are familiarwith it, so there is no need to o�er a de�nition, let alone an illuminating one.You are helplessly stuk, and do you really want to invest time and e�ortlearning the neessary prerequisites?UP: Yes mathematis is hard work and in spite of all what is said aboutthe beauty of mathematis muh of it strikes you as very mundane and uglyand you rather do something else, but this is seldom emphasized in popularbooks on mathematis.IS: Let us not beome ynial, although it is always a tempting op-outwhen the going gets tough. Let us dwell a little bit on the good things ofsiene-�tion. Let us talk about Disworld...UP: ... Disworld? I have never heard of it.IS: You have not? You have not heard about Terry Prathett. Nextto Rowling he is the best-selling author in Britain, and he has also a bigfollowing in Australia, Frane, Germany, Poland, and Czehoslovakia. It isall set on a �at universe resting on the baks of four elephants, all of themstanding on a turtle... that kind of thing. It is one again nothing you wouldbe likely to enounter in the New York Review of Books (or any other literaryreview for that matter.) But Prathett has won literary prizes for it.UP: That �gures, and explains a lot. It is fantasy?IS: It is fantasy if you like. Humorous fantasy. But Prathett puts it toogood use. He uses it as a vehile to disuss, often in a satirial mood, manyaspets of modern soiety.UP: In the tradition of Jonathan Swift?IS: Yes, nothing is really new under the sun. Jak and I knew Terry �Jak had known him for ages � and we thought that we ould jump onthat partiular band-wagon and use it also for a vehile for siene. So weontated him. He was willing in priniple, but said it would not work if wefollowed the approah in The physis of Star Trek�'explaining' the sienebehind Disworld events. You know � dragons breathe �re beause they eatsome ombustible material. But on Disworld, dragons breath �re beausethat's what dragons do. Disworld is not about siene, it is about magi.Nothing happens for lear sienti� reasons it happens beause of insrutablemagi reasons. And also narrative imperative, the power of story. Thingshappen on Disworld beause the story makes them happen. Our world isn'tlike that.But we were able to ome up with a solution. Inside Disworld the wiz-ards of Unseen University ould reate a little world referred to as 'Round-world'. No bigger than a football sitting on a shelf, from the outside...113



INside, thouhg... well, without narrative imperative, it doesn't know whatsize it ought to be, so it an be any size it likes. Our whole Universe �tsinto it� in fat, from the wizards' point of view that's what our Universeis. So inside Disworld, insulated from the magi, is our world, a world inwhih sienti� priniples apply. The wizards of Disworld look at it as auriosity, but being the ustodians of whih, they are obliged to take goodare of their harge. Like owning a pet gerbil. So the struture of our books,of whih we so far have published three, and are thinking about a fourth,onsists of hopping it up in hapters, every other one of whih is really inthe nature of a footnote...UP: .. footnotes are frowned upon nowadays, whenever I have sent anyreview to the Math Intelligener, their �rst demand is to get rid of thefootnotes. I like footnotes, and in fat in the old literature footnotes playeda very important role, sometimes even dwar�ng the text itself. It is a pity youannot have footnotes to a footnote. Footnotes to me give a stereographipiture and they also indiate that there is muh more to a subjet than anever �t between the overs of a book..IS: .. that was quite a footnote. Prathett singlehandedly revived thefootnote in popular wiritng: he uses it for omi e�et. He adds amusingasides from the main story, often parodying aademi writing. But let us notdigress unneessarily, the temptations to be so are ubiquitous anyway. So inaddition to our 'very big footnotes' there has to be a gripping narrative that�ts well into it all. There Prathett is invaluable. Unfortunately�tragially,you might well say�reently he has been a�eted by a initial stage of early-onset Alzheimer's, 'post-ortial atrophy'. It doesn't a�et his intelletualabilities, but one morning he woke up realizing he ould no longer touh-type, and he had been a journalist for forty years. He is sorting it all outand �nding ways of getting around it, but the basi iruit on whih mostof us operate namely brain, �ngers with keyboard attahed, and sreen isbroken for him. It has slowed things down.UP: Speaking about digressions, let us try to return to the topi of math-ematial writing. Devlin was assigned to write a book on the Millenniumproblems. Some things were easy for him to do, suh as the P not NP prob-lem (on whih he had atually worked himself if not that seriously), but theHodge onjeture stymied him, still he had to produe something, and as aresult it was not as satisfatory as the other problems he dealt with.IS: I am going to do the same. Write on the Millennium problems thatis. As part of a broader book. And there is no way that I an skip the Hodgeonjeture! I need to write something on it. But... it is extremely hard toonvey anything of it to the publi. The Birh/Swinnerton-Dyer Conjetureis muh easier, for one thing you an spend a lot of time explaining theproblem of ounting points on ellipti urves. The Hodge problem is verydi�erent.UP: You need to write on ohomology, there is no way around it.114



IS: True. And to be honest I never really warmed up to ohomology. Iknow of ourse how to deal with it formally, but I have no real understandingof what it really is. I lak an intuitive approah to it. It is just mahineryto me.UP: Atually one of the skills a mathematiian needs to have is not onlyto understand things but also to suspend understanding if needs be. Mostmathematiians learn the de�nition and the way to perform omputationsas a formal game, but have little intuitive understanding of it. I suspet fewmathematiians have any personal intuition about ohomology, it is just atool, and depending on what you are working on it is an indispensable tool.Vetor �elds are very intuitive, but 1-forms? I one proposed the topi ofexplaining di�erential forms as a test leture for a position. None of theandidates produed anything but standard de�nitions. I was disappointed,although I ertainly would never have been able to do di�erently at thatstage of my areer.IS: Oddly, I quite like di�erential forms� I started in Lie theory andexterior algebras are fun. In fat for many elementary onepts, you onlyrealize you have not understood them muh later in your areer, or at leastthere are ertain important aspets of them, but you only beome aware ofthose as you mature. Jordan normal form, say.UP: And that understanding you would never have been able to getinitially. One you have learned a subjet, you are often able to artiulateyour understanding in a lear way, and naively you may regret that you werenever exposed to that lear formulation from the start. But the truth is thatthen you would never have been able to appreiate it.IS: True. Often when teahing a ourse I am asked for a motivation whatthe ourse will lead up to. They want a kind of mini-ourse, a road mapso to speak, before they start out. Of ourse when it omes to somethinglike the Lebesgue integral it is easy to make suh a motivation by pointingout the defets of the Riemann integral; but in many ases no remarks makemuh sense until after you have been exposed to the material. Your viewsare going to be enlarged, and in what way will not be lear until your viewshave really been enlarged.UP: Just as our onversation just now. If you have never struggled withlearning mathematis what we are saying now simply does not make anysense. But if you have we would hope that our omments would ring abell. I think that one problem with learning mathematis is that in orderto understand A you really need to understand B �rst, but to understand Byou also need to understand A. From a stritly logial point of view you haveentered an impasse, but from a more pragmati point of view you spiral up,going through the proess several times, and after eah rotation you have abetter understanding of A and B whih will help you to get an even betterunderstanding of them next time around.IS: It is very true. How often do I not get students who get stuk and who115



refuse to ontinue from then on. Humans are not logial mahines, if youjust read on, I plead with them, you might �nd something that throws somelight on the issue. Only very elementary things an you hope to understandin suh a white and blak way, as you grapple with more advaned materialthere is bound to be many graduations of gray.UP: We were talking about the Hodge Conjeture.IS: Yes, I had hoped we would leave that behind. It is of ourse notenough to understand ohomology, you also need to understand it over the in-tegers versus the reals and omplexes, and something about harmoni forms.I do not see how you get to onvey anything of that at all. I am myself veryonfused about the issues. And besides I have been told that there really isvery little evidene for the onjeture, only that in the few ases it has beenpossible to work it out expliitly it has been veri�ed. So most likely thatonjeture will be disproved by some lever and ompliated ounterexam-ple, just as one pre-Perelman thought of the possible fate of the Poinaréonjeture.UP: Now a ommon strategy when it omes to presenting mathematis toan ignorant publi (whih ould inlude your olleagues) is to take a top-downapproah and simply water things down by extriating all the tehnialities.In the end what you have will be unintelligible to the layman and the expertalike.IS: This is learly horrible, and I know many examples, but will notdislose any names. But sometimes you have no hoie. All you an do isto try and onvey that something is important that it exists and wave yourhands. One way around it is to fous your aount on personalities. Thehuman interest element always works.UP: I guess this is what Singh does, espeially in his book on Fermat.You annot hope to learn anything spei� from it, even if he ostensiblyinludes a lot of mathematis. But one thing he does well is to onvey theexitement.IS: And that is very important. There are of ourse books with edua-tional ambitions, and those seemed to have been more ommon in the pastthen now. I am in partiular thinking of Sawyer, who really wrote bookswith a lear eduational goal without being regular text-books...UP:..yes I reall one of his books on alulus, pointing out that a bouningball performs an in�nite number of bounes in �nite time...IS: .. a nie way of illustrating the sum of a geometri series I would say.But nowadays muh is gained by simply making people aware of the existeneof things they otherwise would have had no idea of. Suh as mathematialresearh and the passion it an engender among those who engage in it. Wereally have to �ght against this popular oneption that mathematis is adead ossi�ed subjet.UP: I would say that mathematis as a subjet of popularization hasboth advantages and disadvantages over other sienes. In mathematis you116



an give people a taste of the real thing, even if it is just going to be a ratherelementary puzzle, while in the other sienes you have to take the word forit, you have no way of independently verify experiments. On the other handin other sienes the publi has a very good idea of the interesting objetsof study, be they galaxies, ells or atoms, you do not need to introduethem, while in mathematis. exept for numbers and ertain elementarygeometrial onepts, even basi ones need to be introdued, and one youhave done that, you have usually exhausted their attention spans withouthaving delivered anything at all. This even goes for letures for non-experts,say at an ICM. Preision and systematis are mathematial virtues but notneessarily so in a leture. The popular leture, and now I inlude thoseat professional gatherings as well, annot hope to instrut but should beontent with informing and entertaining.IS: Yes I would agree with that.UP: I also think that the general publi is not that interested in applia-tions of mathematis, they share the taste of mathematiians...IS: ..you mean of pure mathematiians...UP: ...It is one thing to emphasize the importane of mathematis toimproving telephone onnetions and seure transfers of money when youare addressing a funding ageny, with the publi it seldom generates muhmore than a polite yawn. What an you expet, they reason, people are paidfor doing mathematis after all, so no surprise that it is useful. Big deal.IS: Yes it is the big onepts that intrigue people, and mathematis is�lled with them.UP: People are really intrigued by osmology, whih has no pratialappliations whatsoever, and the osmologists are on�dent enough not tofeel ompelled to regret that, as we mathematiians tend often to do whenaddressing the general publi, they feel that they stand on their own legs,they are in no need of external justi�ation. Mathematiians should takethe same attitude.IS: Yes mathematis should really exploit those rihes muh more thanthey do. In�nity, higher ardinalities, those are not really inaessible topis,on the ontrary they speak to people.UP: I have been given elementary letures on hyperboli geometry tointerested high-shool students and beginning university students, and ithas been very suessful, on the other hand it is hard to see how you anfail with suh a topi. In fat I think that hyperboli geometry would makean exellent setting for siene-�tion. In a sense this was the way it wasoriginally oneived. I am surprised that it has never really been done. Noteven in the way of Gamow's Mr. Tompkins stories.IS: I think it has been done, but seldom very suessfully. I sort ofattempted something in one hapter of Flatterland. But siene �tion isnot only about setting new parameters. As you indiated before, you reallyneed to ome up with a good narrative idea that �ts naturally in the ontext.117



UP: Could be. Yet my point of view has always been to imagine youare inside a hyperboli universe and then wonder how it would be like. Inthis way you not only stimulate the imagination of the audiene but alsoyour own. I have been able to prove things about hyperboli geometry byvirtue of this identi�ation, whih I probably would never have been ableto do otherwise. In order to work with mathematial onepts you need tohave an emotional relation to them, otherwise they will not generate anyassoiations.IS: Or rather it is the loud of assoiations that surround them thatonstitute what you all the emotional attahment. This remind me of thevarious isomorphi ways in whih di�erent piees of mathematis an beartiulated. From a formal point of view there is no di�erene, any proof inone domain an easily be translated into the other. To �x ideas, just think ofCartesian oordinate geometry versus syntheti. But that misses the point.Sometimes the one presentation sometimes the other makes you ome upwith a useful idea. What may seem very natural in one setting beomes veryontrived in another, and you would never have thought of it had it not beenfor the �rst perspetive.UP: I think this points to an important thing about Platonism and math-ematis, a topi whih is marred by muh onfusion. I guess all mathemati-ians are Platonists at heart, otherwise they would not �nd the ativitymeaningful.IS: I guess by that you mean that mathematis exists outside us, thatour researh is not amenable to wishful thinking, that it is in short notmagial, what you �nd when you turn around the orner is not up to yourown disretion, it is fored on you. With this I de�nitely agree, but then toposit a heaven of ideal forms, is something quite di�erent. How do we everget in touh with those ideas?UP: This is taking Plato too literally, remember that he is an ironiwriter, who speaks through metaphors, and suh should never been takenliterally, then they beome merely silly. I have personally no problems withthe idea of an ideal world, as long as it is not taken literally, but just seen asyet an example of a Platoni shadow. Platonism as expounded by Plato maybe thought of just one onrete earthly manifestation of a Platoni Platonismso to speak. I suspet that Plato may have had something like that in mind,but was prevented from formulated it, as that would just make a mokeryof it all.IS: This sounds very lever, and is so no doubt, but I myself am very par-tial to the views of Reuben Hersh. I think he has been greatly misrepresentedas just another soial-onstrutivist, but he is far more subtle. Mathematisis a soial ativity, just like any other, how ould it be otherwise; but thatdoes not mean that it is purely subjetive and arbitrary..UP: ..Objetive from the point of view of the individual, but not makingsense beyond soiety. Just like money, a shared onvention...118



IS: Exatly. Money is a very good illustration, and one whih Hershuses himself. Where is money? Not in atual bills and oins, not even inwritten ontrats or in omputer �les kept by the banks. It is highly abstratand annot be pinned down to any material objet. It exists ultimatelyas a shared onvention between human beings. You as an individual areunable to �aunt it. You annot go to the bank (my father worked in abank, inidentally�today he'd be alled a seurity guard) and laim thatyou have a million pounds in your aount, although it only says a thousandon the slip, beause your pounds are atually worth one thousand of ours.No banker would aept that (ertainly not my father). But of ourse ifthere is a real serious �nanial risis, so serious that this highly abstratonvention ultimately built on human trust is seriously ast in doubt, it willall be tumbling down as the house of ards it really is. Money is not to befound in any one individual, it is found in mutual trust between individuals,and something similar is the ase with mathematis.UP: This is a very attrative image, and I agree with you that Hershis one of the most insightful ommentators on the nature of mathematisand human ulture, and I found his book 'The Mathematial Experiene' hewrote with Philip Davis wonderful. Yet ultimately I feel that there is atuallysomething beyond a shared human understanding, elegant and persuasive asit may appear. But perhaps I am just wanting to be ontrary. However, theanti-Platoni attitude I �nd by Brian Davies, I have a harder time to respet.First he makes a ariature of Platonism and then he attaks it by impliitlyaepting Platoni ideas. Of ourse this kind of irularity is inevitable oneyou engage in philosophial thought with a strong metaphysial �avor. WhatI partiularly objet to is his idea that the study of the neurology of the brainwill shed light on the nature of number.IS: I agree with you that this sounds a bit far-fethed. As to your har-aterization of his attak on Platonism I have so far nothing but your wordand would not pass any judgement until I have studied him myself. But Ithink that our onept of mathematis is really very muh dependent on ourpartiular surroundings. To us the natural numbers are very natural indeedas we are surrounded by well-de�ned objets whih are stable in time. Butjust imagine beings in the Jovian atmosphere to whih everything is in a�ux. They would have a wonderful understanding of �uid dynamis, but thenatural numbers would not enter as a basi onept, maybe eventually, butnot anything they would teah in shool.UP: This is an amusing example, still rather anthropologial, as youwould admit. And I an also see, after your previous onfession, what itis oming from. Yet all suh examples are based on a kind shared idea ofintelligene as a Platoni entity existing beyond the individual intelligenesof eah set of beings. I would like to reall C.S. Piere's suggestion that thenatural numbers are more fundamental than logi itself. And I very muhlike that suggestion. Just note how awkward the attempts were of Frege119



followed by those of Russell and Whitehead to base arithmetis on logi.The proof that one and one makes two is a travesty, intended or not, onmathematial reasoning. And those formal de�nitions of numbers, althoughgood for preision at least within a ertain formal ontext, do so little inathing the essene of numbers. Gödel did it the other way around, hestudied logi as a onsequene of the integers, and the results were striking.Prinipia Mathematia, is a ob-webbed athedral forgotten by everyone,while the Gödel theorem has espeially in reent years been very muh hypedup and beome an item in the tool-kit of every self-respeting intelletual.And yet, I must admit that its relevane to mathematis is very slight tonon-existent.IS: That is true, as a mathematiian we do not normally worry aboutanything being undeidable.UP: A friend of mine gave a summer ourse on the history of mathemat-is. After that he gave a take-home exam suggesting about �fty di�erentquestions. One of them was 'what surprises you most in the history of math-ematis'. It is a good question, probably better than he realized. How wouldyou answer it?IS: Of ourse a lot of things surprise me in mathematis as well as in itshistory, but I would be hard pressed to single out any over-riding ones.UP: My spontaneous reation was, why is there a history after all. Inother words why are mathematial problems solved at all? There are manydead-end problems suh as odd perfet numbers, the four olor problem,maybe even the Goldbah hypothesis and the twin-number onjeture, whihannot be solved, and if solved only in some mehanial non-illuminativeway. How ome not all problems are like that? Dead-ends, at least to thehuman imagination? It is a mystery why something so seemingly arbitraryas Fermat's theorem atually gets solved. I think Gauss thought of it as arandom uninspiring diophantine equation. Here we have Wiles, who dreamsabout fame and glory as a hild through proving Fermat's theorem, probablythe �rst unsolved mathematial problem he enountered in his life, and thenhanes in his adult life on a sub-�eld whih miraulously turn out to havean unexpeted onnetion to that impossible identity. Talk about dis-worldmagi.IS: You pik up things quikly, I see. In a sense just as with the mystery ofexistene itself, would it not be there, we would not have oasion to wonder.But I agree with you, and in fat Hilbert had the idea that there really wereno undeidable problems in mathematis. If we wanted to know, we wouldknow. Although naive I think that basially Hilbert has been proved right.UP: Hilbert had exellent intuition. He is falsely, or rather misleadinglythought as of the father of formalism. Hilbert was no formalist by temper-ament. His idea of formalism was simply to make mathematial reasoningitself subjeted to mathematial reasoning in order to liberate mathematisfrom some potential problems. In order to do so you needed formalism to120



translate human thoughts to material objets, whih is the point of formal-ization. Inidentally this is what omputers are all about - turning the spiritinto �esh. Leibniz understood that. This whole business of Gödel is reallyapplied mathematis. Applying mathematial reasons to mathematial rea-soning. The result turned out not to be what was expeted, and that isoften the ase of honest sienti� researh, and hene not satisfatory, atleast depending on your point of view. Of ourse muh has been made ofthe liberating e�ets of the negative result whih is Gödel's, but most ofthat is plain silly, inluding the uses Penrose made of them, although I doof ourse sympathize very muh with the aim of the latter. To me formal-izing mathematis is like presenting a piture pixel by pixel. Invaluable formany purposes, but of ourse suh a presentation gives to the human mindno idea at all what it is all about. Understanding is seeing, as the metaphorgoes, and that is a very good metaphor I would say. To me human under-standing of mathematis is non-Platoni, and here I would very muh agreewith Hersh and his adherents. But what Hersh does, is very muh like whatBerkeley does, namely laiming that there is no distintion between whatis pereived and the objet giving rise to the pereption. Berkeley as anidealist is extremely logial and onsistent, and his solution to a lassialphilosophial dilemma is a beautiful example of a Gordian knot being utby Oams razor. Like everything oming from pure thinking the end resultis somewhat bizarre, and Berkeley is fored at the end of the day to posita God to give it all ommonsense oherene. So ironially, pae Dawkins,religion ould as well be the result of an exess of rationality as of a lak ofit. IS: Too muh philosophy on an empty stomah is not good for you. Isuggest we take a break and I will treat you to lunh at a nie pub lose by.Most of the food they o�er here on ampus is not very inspiring.UP: And why is not Gödel relevant to mathematis?IS: fumbling with the key to his o�e. Please tell me!UP: In fat hard-ore established mathematis deals with a level of ab-stration of say four or �ve or some suh number, while logi onsider systemswith any kind of abstration, whih probably will never have any human in-terest at all.IS: You may be right. But hurry on I am starving. I have my ar in thegarage, let us take o�.They desend stairs leave the Zeeman building and limb up a few levelsof a nearby parking garage. IS unloks the doors of a sleek sports-ar seeming�t for interplanetary travel and our two ombatants squeeze inside into amore or less supine position. IS apologizes that this is not really a sports-ar, as it has two rudimentary seats for two extra passengers (preferablydwarfs) in the bak, but that his wife drives the real sleek sports ar in thefamily.IS: Parking an be a problem here at Warwik University. Coventry City121



Counil is not terribly sympatheti . It won't allow any more ar parkson ampus. That's not very lever, and a bit short-sighted. By all meansenourage us to use other forms of transport, by making them better. Butdon't put arti�ial obstales in the way. Making ars more e�ient, lesspolluting�good idea. Inrease parking muh more slowly than the Univer-sity grows� �ne. But limit it altogether, no matter how big we get� won'twork. Visitors always omplain that they an't park.UP: In Ameria it is said that a College President has to deal with threemajor problems. Sex for the undergraduates, Football for the Alumni andParking for the faulty.IS: True, true. There are plenty of empty spaes on ampus. A bit moreparking would simplify life. It would be more e�ient and less polluting,done properly. One good idea that has ome in: a park-and-ride. I don'tdisagree with the priniples�just with what happens in pratie.UP: How far away do you live?IS: A mile.UP: Only a mile, how ome you not walk?IS: It would be very inonvenient as I also go to a gym every day andto tag along my bag would be too muh work. It would also take about anhour and a half of time that ould be spent on more useful things. Anyway,I do less than 5000 miles a year in my ar � about half the average.UP: In the States they have disovered that sometimes the most e�ientway to deal with tra� ongestion is not the standard one of building newroads or upgrading existing ones, but to tear down existing roads. In thisway rather than enourage added ar use they are disouraging it. And itworks beautifully.IS: You are suggesting that they lose down all the parking?They drive along Gibbet road disussing the pros and ons of publiexeutions, and then arrive at the Pub. A typial English pub, mostly fre-quented by elderly people and o�ering, unlike twenty years ago, a big sele-tion of wines, whih they both turn down in favor of real ale. They orderfood and ontinue unabated their onversation.UP: I went to the Muybridge exhibition at Tate Britain in London theday before yesterday. He was quite a elebrity. He suspeted his young wifeof unfaithfulness and promptly sought out the suspet and shot and killedhim just like that. Beause of his elebrity it naturally aused a stir. Inthe end he was aquitted on the grounds of only having done the honorablething as an injured husband. Times really have hanged.IS: Of ourse without his studies on loomotion he would be forgotten.UP: Yes, I know about galloping horse all four hooves of the ground.IS: The trotting horse to be exat. I atually did a lot of work on animalloomotion. Fasinating.UP: Did you get into it beause you were genuinely interested in theproblem, or was it simply that you happened to have a piee of mathematis122



that turned out fortuitously to be useful?IS: The latter ase. It turned out that I had done some work on net-works and osillations, and the result �tted very well into what had beenfound out about animal loomotion. In fat a biologist ontated me afterI had presented my work and there was a fasinating ooperation. Are youinterested?UP: Sure. The striking thing is that there are only a limited number ofgaits. Humans walk and run on their two legs, there is nothing in between.IS: Not entirely true, small hildren hop on their legs when energeti, butyou seldom see that kind of sustained loomotion among adults. The aseof quadrupeds being the most studied, is more ompliated and hene moreinteresting. Among horses you de�nitely see three kinds of gaits, walking,trotting and galloping, and for many horses there is also a forth, anter-ing. The same is true for dogs, though they bound instead of antering,and possibly for ats, but in horses it is most beautifully illustrated. It wasfor a long time assumed that elephants ould only walk. The reason beingthat they are so bulky, but lately areful studies have dislosed a possiblenew form of loomotion among elephants, running with their hind legs andwalking with their front legs so to speak. It is awkward of ourse, any loo-motion involving an elephant is bound to be awkward. Now when it omesto arthropods, suh as the insets with their six legs, and spiders with theireight, it really beomes interesting. Centipedes and millipedes are of oursethe ultimate, and it might be here that the thing started. Suh many-leggedanimals onsist of many segments whih need to be synhronized. It alsoindiates that gaits are ontrolled by a very primitive feature of the brain,one so simple that we are probably being able to explain it mathematially.Another important thing is that for eah speed, there is a orresponding gaitwhih is the most energy e�ient.UP: So if we try to run too slowly, we naturally start walking, beausethat is what feels least stressful, in the same way if we start to walk veryfast, we would naturally start to run, as that would feel less painful.IS: You get the idea. It is a sweet piee of mathematis, and we are stillworking on it.UP: You have in your books promoted the ase of mathematial appli-ations to biology, and you have done a lot of work with a biologist.IS: I wrote a book on mathematis and biology �fteen years ago, and thisis su�iently long ago I think to justify returning to the topi, although Ihave the ambition never to repeat myself, but so muh has happened in theinterim. And Jak, my biologist olleague, I have known for years.UP: Biologists are usually very suspiious of mathematiians, and theyresented in partiular the intrusion of atastrophe theory in the 70's. Themathematiians are seen as ignorant and arrogant, both traits being a on-sequene as well as a pre-requisite for the other, and not really appreiatingthe omplexity of biology. Mathematiians look for simple and elegant so-123



lutions whih have aestheti explanatory value, while this is not the way itworks in the real world. The solution to the genetial ode being a ase inpoint. There was at one time the suggestion of a very simple ombinatorialexplanation. The real explanation turned out to be far more mundane andas a result of aidental evolution fossilized.IS: They simply annot a�ord to be so anymore. And I think that atas-trophe theory got an undeservedly bad press, exessive laims apart, it hadand has muh to o�er biology. And not only that, there is as I have justindiated a huge amount of mathematis that has signi�ane to biology.And soon it is believed that biology will provide mathematiians with realinteresting hallenges.UP: But it is never going to be the kind of two-way tra� that is the asewith physis, when a physial intuition an atually be helpful in solving apurely mathematial problem. String theory has so far no physial applia-tions to the real world, but de�nite appliations to mathematis. Physisis undeniably very mathematial in its temperamental approah. Simpleall-explaining priniples are sought, amendable to alulation and endlessmanipulation. Biology does not work at all like that.IS: One again you have very de�nite opinions, ould they possibly bedue to ignorane?UP: Quite likely, but you do agree do you not?IS: I do not think it is a real issue really. The point is that biologistshave got stuk when it omes to major biologial problems, suh as say em-bryology and aner. New ideas are desperately needed. And it is here thatmathematiians ome into the piture. That is something funding agenieshave reognized and they are foring biologists to hange their attitudes. Theproblem is that biologists are so mathematially ignorant, and even worsein Britain that goes for the hemists as well. Some time ago the hemistrydepartments in England having tremendous problems with enrollment de-ided to ut down on the mathematial requirements. The results have beenatastrophi. For a time, British degrees in Chemistry were not aeptedabroad as professional quali�ations.UP: My son happened to go into Chemistry, perhaps more by aidentthan as a result of mature deliberation. He has mathematial understand-ing and works in physial hemistry. I have been told that there is a realshortage of people like him. A big drawbak for the subjet as a whole,may translate as a small advantage for the individual. My brother, havingnever taken a single ourse in Chemistry all his life, has now found himself aprofessor of Chemistry at Liverpool. He �nds the British students to be somathematially unprepared that he only employs oversees dotoral students.IS: And of ourse you annot avoid Chemistry. After the Watson-Crikdisovery it beame lear that biology was hemistry. Therein was the realrevolution in their disovery.UP: And many physiists aught in the post-bomb blues turned to biol-124



ogy as the new frontier.IS: Yes they did. I do not really understand your skeptiism regardingmathematis and biology, I expet there to be a wonderful interation instore for us.UP: It is true that the most interesting artile I read as a teenager in theanthology of 'The World of Mathematis' was the hapter on Magnitude byd'Ary Thompson. I was truly fasinated with the way simple mathematialand mehanial ideas ould explain so many things. But it was not untilthirty years later or so I got hold of the whole book 'Growth and Forms'. Ibelieve that many of his ideas, although of Vitorian vintage, may be ripefor revival.IS: Yes, he had many beautiful ideas, suh as on morphology. I believethat their potential has not yet been fully explored. But there are manyother mathematial ideas entering the �elds, ideas whih apparently youhave never even dreamt of. You should read my upoming book.UP: Still to take a typial biologial problem attaked by mathematialor maybe rather omputational methods is to �gure out the spatial strutureof ompliated biologial moleules, suh as enzymes. The spatial struturegives a lue to the way they atually operate. But suh preditions basedon well-understood quantum-hemial priniples, are very ompliated tomake and being alulations they do not provide any human oneptualunderstanding, whih is what normally drives mathematiians.IS: Maybe pure mathematiians. But there is a world out there, and itis wonderful that mathematis an atually be applied to it. In order toto so e�etively and relevantly you need a basi oneptual understandingI admit that. But on the other hand you annot avoid the dirty work. Itis an inesapable fat resulting from the inreased power of our omputersthat numerial simulations are going to be made. Who an stop them? Youreally have to ome to terms with the fat that a large part of mathematialativity in the future will be devoted to intelligently performed numerialsimulations. You might �nd this to be too muh of engineering, but what iswrong with that?UP: Nothing really, or at least nothing as to whih I would like to getinvolved in explaining at the moment.IS: Fine. Let us get up. I will pik up the tab as promised.the two friends are now leaving the pub going bak along narrow ountryroads �lled with arsUP: Last time I was by Kenilworth was almost twenty years ago, andthen I ame by biyle.IS: You ould not do it now.UP: What do you mean? Do I look too old?IS: Calm down. It is simply that tra� has inreased. Now there are somany ars about that even the narrow ountry roads whih used to be ideal125



for yling are now �lled with speeding ars. It would be very dangerous. Imyself have stopped biyling to work a long time ago.UP: Let us return to biology. I grant that there is one very nie andsimple idea in biology, and that is Darwin's idea of Natural Seletion. WhenI �rst enountered it I was surprised that suh simple and powerful ideaswere also to be found outside mathematis, although it does have, at leastto the purist, a slightly tautologial feel.IS: Evolution is a fat of nature.UP: And that was known long before Darwin.IS: True. Lamark has been unjusti�ably maligned. He was a lever guy,and in fat he proved that Darwin's idea was not trivial, as you seem toinsinuate, by presenting an alternate, if that is the orret word as he didhis work before Darwin was even born, an alternate explanation that turnedout to be wrong.UP: I do not think that Darwin's idea, when properly understood wastrivial, far from it, it gave to biology a struture and a purpose whih ithad laked before, although of ourse the older idea of evolution itself mayhave been the ruial ingredient in that Darwinian revolution. But there isno way we an really predit the way evolution will go, there are too manyfators a�eting it. Even retroatively we are in trouble, as there is so easyto ome up with all kinds of senarios. I am in partiular thinking of theso alled �eld of evolutionary psyhology in whih they are doing earnestlywhat Kipling did tongue in heek.IS: This is true, there really are too many of those 'just-so' stories �oatingaround.UP: There is this idea that everything is being evolved for a purpose.Take the ase of tra� lights. They are exellent markers when you wantto give diretions, but that is not why they were invented. Every inventionhas unintended onsequenes, and those an be taken advantage of. This ishow evolution to a large extent works. There is a beautiful artile on thisby Gould and Lewontine from the 70's. They refer to spandrels.IS: Yes, I am very muh aware of this. And take the fat that we areso good at driving ars. Well, most of us. Was there any evolutionarypressure to make us good drivers? Of ourse not, there were no ars hundredsof thousands of years ago. We are simply o-opting other skills we havedeveloped. The problem is that suh simple-minded and exaggerated laimsgive ammunition to the proponents of intelligent design. Although of oursethey do not know how to use it properly, they are too stuk in a ul de sa,it is just that they manage to get more attention from the media, whoseinterest there is to present a real ontroversy between intelligent designersand Darwinian evolutionists, when there is none.UP: In fat every ritiism of Darwinism is onstrued as an attak on itsfoundations, when more often than not, it is just a way of larifying what it isreally about. As to genes, one thing that the publi has learned, and learned126



so well, is the mistaken idea of geneti determinism. Genes only play a partialrole in our development. In suh sophistiated reatures as roodiles andturtles, even sex is not genetially determined but the intermediate hormoneprodution is externally triggered, in fat by temperature during inubation.IS: That is very true. Of ourse the people involved in the genome projethad a interest in presenting the projet as a major step in being able toeradiate disease. Given the omplete genome of a tiger, an we produe atiger?UP: Of ourse not. There are other traditions involved beyond the trans-mission of the geneti information. Suh as the the transmission of baterial�ora.IS: True. You an only produe a tiger from the DNA if you have atiger mother. She direts, at least in the beginning in a ruial way theembryologial development.UP: There is apparently a lot of debate in the biologial ommunity whythere is so muh junk in the DNA ode. I have a very simple explanationfor this. When I have been programming in PostSript I have often usedprevious programs and inativated large parts of it and added to the newprogram. Do this indutively and soon you have big programs of whih justa tiny part is ative and neessary. The same should be going on with theDNA information, There is no evolutionary pressures to edit it.IS: The very simpliity of your explanation would make you very suspi-ious of it, if you want to be onsistent with your previous views. I agree,there is the phenomenon of avatars, of anient features aidentally beingre-ativated during the embryologial proess. Muh of the information isoutdated but still potentially there to be mined. But I am not so sure howmuh of the junk is really junk, and whether when being informational junkmay nevertheless serve other useful funtions, like padding. You know thatthe genomes of amphibians are muh longer than that of mammals. Weseem to be able to pakage it better. My explanation is that mammalianembryology is onduted under very ontrolled onditions in the womb, inpartiular the temperature is very stable. Tadpoles in the pond meet a widevariety of ontingenies, and in partiular may enounter a wide variety oftemperatures. The genome needs to give detailed instrutions for any suhontingeny.our two onversations partners have now reahed the parking garage.As to be expeted all the sites are taken, and after having wasted preiouspetrol, they need to exit. Clearly they would never have been let in, unlessthere was a spae to aommodate them�but where was it? As a resultthey have to park further away, but as it is not raining, neither makes anyomplaints.UP: Now when there omes to medial researh I think that there is muhnonsense being produed. And medial researh is what usually is notiedby the media. There seems to be a feeling among the publi that siene is127



something that produes fats, weeding out the bad one from the good ones,by applying exating sienti� riteria. But this is a himera. Siene is nofats, it is about theories giving oherent narratives, their struture beingrestrited by fats, but not being fats themselves.IS: I agree with you that shoddy researh is not just being done in thesoial sienes but also in the natural. The problem is that dotors are undera lot of pressure to produe researh in order to get promoted. Often theyhave no training whatsoever for it..UP: .. in many ases maybe not even the temperament for it either.To beome a dotor means to be very reeptive and learn a lot of fats.This must attrat a ertain kind of reeptive personality, or at least furtherdevelop that innate tendeny.IS: Let us not get into suh speulations. It is enough to note that theylak the proper training and understanding. They take some data, they runit through some standard statistial tests of whih they know nothing, espe-ially as to their appropriateness, only that they are so to speak 'sienti�'.Then there will always be patterns to be disovered given any data. But theruial thing is never to have old data on�rm a hypothesis whih is formedon the basis of it. That is irular. One you have a hypothesis you need totest it on new data.UP: C.S. Piere, whom I have already referred to, noted that given anydata you an always ome up with a lot of a posteriori patterns. Those provenothing until tested, as you say on new data, the patterns need to be a priorigiven. Piere was in some ways a forerunner to Karl Popper.IS: You see how mathematis, basi mathematis, along with mathe-matiians an really play a role. There are many other examples of suhidioies being given a lot of media attention. I am in partiular thinking ofthose alarmist report on delining sperm ounts, a pity given the state ofoverpopulation that they are not true. This is just bogus. Sperm ountsvary tremendously over time for a single individual. It does not adhere toa normal distribution, rather a saling one, and halfway through the studythey hanged the ut o� limits as to what ounts should be ounted or not.So stupid. Or a reent way of identifying autisti hildren, when in fat therisk of misappropriating a healthy hild is very high, beause autism is sorare. It takes suh a small amount of mathematial good sense to debunkall of that.UP: Mathematiians are smarter than other people? It is hard to enter-tain this idea when you think of your olleagues.IS: Mathematiians are smart, at least in ertain ways, and also in waysthat matter. We tend to underestimate our olleagues beause we take theirstrengths for granted. Just as we also tend to underestimate ourselves be-ause we tend to ompare ourselves with the real towering geniuses of the�eld.The two men disappear into the building, no doubt ontinuing their en-128



grossing onversation. let us pik it up again when they are bak at theo�e.UP: This matter of geneti determinism. Mumford, inidentally my oldadvisor, has gone into vision. I one brought up our unanny ability toreognize faes, and he told me that this ability is almost gone when it omesto looking at faes upside down or on a negative, adding that there has beenno evolutionary pressures to hone our ability in suh arti�ial settings. Ano� hand remark surely, but what are the onsequenes? So our ability to dosuh feats an be explain by a long hain of hemial synthesis, eventuallystarted out by the axioms given by the DNA...IS: ..I get your drift. You are thinking of long proofs?UP: Yes I am. I am not rejeting the idea in priniple, only that whenworked out in terms of hemial pathways it beomes so long and ompliatedthat no human mind is able to fathom it.IS: So you see an analogy between logial proofs, ompulsive at eahstep, and biohemial pathways. That the organism is onstantly provid-ing 'proofs' or maybe we should say performing omputations, of awesomeomplexity.UP: It was thought at one time that onsiousness itself is just the resultof a huge omputation whih we are unable to hek and follow.IS: The idea has not beome de�nitely disredited, pae Penrose. I wouldsay that onsiousness is the last line of defense when it omes to what manythink of as the onslaught of Darwinian materialism. But let us not get lostin this.UP: Many proofs we enounter early on in our areer are short and snappyand striking. You ould just think of Eulid's proof of the irrationality of thesquare root of two or the in�nitude of primes. Few proofs are of that nature.Usually when you are a referee, heking a proof is often rather boring, morelike heking the steps of an extended alulation than having a series ofintelletual epiphanies. You may have some kind of loal understanding, butusually the global is missing. Like following a alulation, you an hek itstep by step, but the end result may nevertheless appear as a total surprise.IS: I would not be quite so pessimisti. Often with good proofs there isin addition to the loal steps a lear struture, an e�etive strategy if youprefer. Reading through it you get a good idea why something should betrue, it is not just a mindless veri�ation of something being true. Longproofs need not be oraular.UP: If a proof proeeds with a ase by ase analysis, two or three asesmay be aepted, but if it breaks down in a hundred di�erent, usually withlittle relation to eah other, one feels a bit heated. On the other hand along proof based on natural reasoning may often be more illuminative thana short one based on a trik seemingly piked out of a hat.IS: There are many suh proofs, and of ourse one a proof is embeddedin a more general setting it beomes more transparent. I think that the proof129



of the irrationality of the square root of two would be muh more naturalone students learn about unique fatorization of rationals, the di�erenebeing that unlike the integral ase you now allow negative exponents. Thena square if haraterized by having even exponents. So what ould be simplerthan that?UP: Yes elementary proofs are often less satisfatory than more advanedone. One you learn about holomorphi funtions, and here in your basieduation is the very �rst time that true magi enters into mathematis, theproof that every polynomial has a root beomes so simple, that one youhave seen it you an never forget it. On the other hand out of suh a proofyou an with a great e�ort extrat an elementary one. Suh a proof may notrequire muh knowledge, but it will nevertheless seem rather ontrived.IS: This illustrates another aspet of what I disussed before, on thematter of the syntheti versus the Cartesian approah to geometry.UP: As when it omes to prime-numbers, I thought as a hild, thatthe rarer they beame, the easier it would beome further on to beome aprime. This shows a rather basi understanding about the distribution ofprime numbers, but it is far too vague to provide a proof of any kind. ThenEulid's proof is very simple. On the other hand it gives an understandingin a way that Eulid's proof does not, being far too slik.IS: Yes there are other ways of exploring the same ideas, suh as �guringout how many numbers there are below N . Of ourse we know, it is trivial,but it might be fun to work it out given just a �nite set of primes andompare. Of ourse if you do and are lever you will hit on Eulid's proof.Among other things.UP: This shows that in mathematis ideas are far more interesting thanresults. If you would only study mathematis memorizing theorems andproofs, you would learn nothing and in partiular never be able to omeup with original proofs yourselves, only straightforward variations of oldones. And I sometimes fear that this is what many of our olleagues aredoing. It is this playfulness of mathematis that does not usually show inthe �nished produt. It is this playful uriosity that the good mathematiianfeels instintively and without whih the whole ativity of doing mathematisjust beomes a hore. Not that being a hore neessarily does stop peopledoing it anyway.IS: Now you are getting ynial again. I need to leave having an appoint-ment. But I pik you up later, this time it will be your turn to treat me todinner.So let us return a few hours later. The two friends are now sitting in aMalaysian Restaurant. IS seems to be quite a elebrity. Lots of people omeup to him asking for autographs and wondering when he will give a publileture again, live or on the radio.UP: So you are atually giving a leture on alien forms of life in Birm-ingham tomorrow afternoon. Do you believe in aliens?130



IS: You make it sound as if it was a question on par with do you believein God?UP: I guess it is in a sense. And you an always take an agnosti standif you want to hide.IS: If pressed we will all be agnostis on that issue. But if I would beallowed to go out on a limb, the very fat, inontestable if I may say so,that we are here, shows that it is bound to happen again or somewhereelse. Otherwise we would think of us as being unique in the universe, andthis notion of uniqueness, with its inevitable impliations of privilege, issomething modern siene has taught us to be very suspiious of.UP: If you take a probabilisti attitude to the origin of life, and ultimatelythe appearane of intelligene, and onsiousness, beause we would notreally think of the former without the latter, it ertainly makes a di�erenewhether we think of the universe as in�nite in extension or not. In the �rstase we would both be onvined that anything that is possible will haveappeared and will appear an in�nite number of times.IS: That is true, but the universe is not in�nite, and then you an makesome pretty aurate estimates of habitable planets.UP: And we will ome up with a huge number of andidates, a realastronomial number. Hundred of billions of stars in our Milky Way, hundredof billions of galaxies, but here the number of levels stops. But suh numbers,although huge in terms of everyday life, are really tiny when it omes to theombinatorial numbers that our in mathematis in rather simple situations,like writing down the number of all possible books, that Borges did in oneof his most well-known stories.IS: So you know Borges. He is almost a siene-�tion writer. And avery good one!UP: The kind I would approve of. Pared down to the essentials. Butmy point is that the big bottle-nek in evolution of life may have been theappearane of something like self-repliating moleules suh as DNA. To meit is a mystery otherwise that life on earth has a very simple down to earthde�nition so to speak. Does it involve DNA. Why ould there not be othertypes of lives?IS: I guess one DNA-based life has gotten a foothold it exempts thepossibility of other things to develop, exept possibly some parasiti kindssuh a viruses. Anyway your remark proves nothing about the radius of thebottle-nek.UP: That is true, but my hunh is that it is a huge gap between having theonditions habitable to life and the probability of life, let alone intelligeneto develop. Just think of the total lak of intelligent plants, or any kindof higher intelligene developed in the oeans. The only thing I an thinkof when it omes to onvergent evolution on that sore, are the otapuses,whih among other things have developed eyes, almost idential to those ofthe vertebrates. 131



IS: Yes this is remarkable, and does it not in a way underut the argumentyou are going to make?UP: Anyway any statistial estimation on the possibility of life is moreor less ompletely arbitrary. It ould be o� with an order of hundred mag-nitudes.IS: This is in priniple true, but you are letting yourself being arriedaway by your pessimism or yniism whatever. I would on the other handwant to argue that what onstitute what is atually being habitable is dis-ussed in far too restritive a fashion. It is argued that a multiple-star isruled out. Why?UP: Beause of the unpreditability of the 3-body problem. The planetould have a truly errati motion, ompletely unperiodi.IS: Could in priniple, but not neessarily so. Furthermore it is assumedthat the planet needs to be within a ertain distane from the sun. TheEarth is really too far away from the sun; without the greenhouse e�et ofour atmosphere, we would be down to -20C or so on the average. Even morefar-fethed is the idea that the planetary system needs a Jupiter to de�etthe omets. On the other hand a Jupiter throws asteroids at you. What isworse?UP: Then the planet needs a big moon to stabilize preession, otherwisethe axis of rotation ould at times be pointed along the plane of the orbit,as the ase with Uranus nowadays.IS: I have heard this argument being promoted. It is very stupid.UP: But if the axis points to the sun, the oeans would boil lose to thepoles.IS: Come on. Do the alulations. The weather would be a bit extreme,to be sure. But the oeans wouldn't boil, unless the Earth's orbital periodwas muh longer, and then it would be further away and not get so hot.There ould well be a semi-permanent hurriane. For one thing the hangeswould be so gradual that it would have very little e�et on the �exibilityand onomitant resilieny of the evolutionary proess. It takes millions ofyears for a haoti axis to hange position signi�antly. Also there are strongevening-out proesses, espeially where oeans are onerned. Nothing in thedeep oeans would notie any hange. Ie Ages happen faster, and life ingeneral has no major problems surviving those. During the polar night doesthe temperature at the poles drop down to lose to absolute zero, as youseem to indiate? It gets old, but not too old for polar bears or penguins.I am not saying that if this suddenly happened now, it would not haveatastrophi onsequenes for life as we know it, but that's a silly way tothink. Life as we know it is adapted to the limate we have, not a totallydi�erent one. So I am saying that it would not have any serious e�et onlife in general. Evolution would �nd new adaptations. Basially life ould inpriniple our at a very wide latitude of given parameters. Extremophiles(silly word, we're just as extreme to them) show that.132



UP: Freeman Dyson even has an idea about life on neutron stars withproesses going on at an inredible pae.IS: Bob Forward wrote several novels about it. It strikes me as veryreasonable. I would say that I am surprised that life of some form at least isnot muh more prevalent than it is. It does not have to be based on arbon,we tend to assume so, being too aught up in our anthropologial point ofview. A failure of imagination. A lak of ourage in thinking. The thingabout aliens is, they're alien. Di�erent. That's what 'alien' means.UP: You would say that siene-�tion would help.IS: Yes, if you would like to put it that way. Fition is a means of goingbeyond, and siene gives a struture and neessary onstraints, to whatotherwise would be mere �ights of irresponsible fany.UP: You are laiming that imagination only works under some sort ofonstraints.IS: Yes, this is why mathematis is so suessful. An imagination thatenounters no resistane dies out. Resistane is neessary to stimulate andfeed it.Maybe this is the note on whih to end this. The two men are keeping uptheir engrossing onversation. But do we need really to learn more? Afterall onversations like that an go on for ever. And I am afraid this one is,will they ever leave that table? Will one of them atually be able to do theverbatim transription he so rashly o�ered to do?
⋄ ⋄ ⋄ ⋄

Kepler-staplade apelsiner, Golconda Fort, Hyderabad133



Min tid i LundHåkan HedenmalmGert Almkvists kommentarer avseende tjänstetillsättningen efter Hör-mander i Medlemsutskiket (maj 2010) gav åtminstone mig en känsla avobehag. Det är nog välkänt att det var jag som �k tjänsten. För den somstuderat handlingarna vid tillsättningen framstår det klart att de sakkun-ninga agerat sakligt oh sökt få fram den kandidat de uppfattat som mestlämpad. Att då ändå i skrift framföra synpunkter som syftar till att smut-skasta de sakkunniga gränsar till ärekränkning.I Sverige har vi ett system där de anställda vid en matematisk institu-tion inte har något väsentligt in�ytande över tillsättningar. Detta ansvarfaller istället på en tjänsteförslagsnämnd där institutionens röst kan varamyket svag. Om majoriteten av de anställda är negativt inställda till dennyanställde professorn blir hans/hennes situation svag. Detta var min situ-ation när jag kom till Lund 1996. Det var förmodligen ett misstag för migpersonligen att ta tjänsten i Lund, som jag senare bestämde mig för attlämna 2002 [Arbetsklimatet blev olidligt 2000/2001℄. Jag hade t ex 1995ett erbjudande om professorat från Trondheim. Men det var ändå ett gottförsök att utvekla matematisk verksamhet i Lund oh vissa positiva resultatkvarstår fortfarande.Hedenmalm: Department of MathematisThe Royal Institute of TehnologyS � 100 44 StokholmSwedenhaakanh�math.kth.seOxar används fortfarande somdragdjur i stora delar av In-dien, oftast i par, förenademed ett gemensamt ok. O-xar kan dra tyngre last änhästar, oh är dessutom ut-hålligare. Nakdelen är dokatt det går myket sakta. Konär som bekant helig för hin-duerna oh spelar en my-ket stor roll i den hinduiskamytologin. Kon jämföres medmodern, troligen på grundav mjölken. En rättrogenhindu kan inte tänka sig ätabi� likt vi skyggar för män-niskokött. Fram till 60-taletvar det strängare stra� påatt skada en ko i en tra�koly-ka än att köra ihjäl en fot-gängare. 134



Attityd oh plattitydOm Platons idealism oh trivialitetens olidliga lätthetGustaf SöderlindFör ungefär 25 år sedan deltog jag i den konferens i Amsterdam där ECMI(European Consortium for Mathematis in Industry) bildades, oh jag sattsedan under en del av 90-talet i organisationens styrelse. Under de förstaåren ordnade vi några sammankomster, som var ägnade att knyta kontaktermellan matematiker oh industriforskare. Vid ett av dessa tillfällen hade vien grupp på närmare tio personer med olika bakgrund. En välkänd industri-forskare hade erbjudit sig att föredra ett problem som man arbetat med påföretaget F sedan 50-talet, inom ramen för företagets kärnverksamhet. Medpå mötet fanns även en berömd matematiker, M, samt en handfull andrapersoner med varierande bakgrund oh erfarenhet.Industriforskaren föredrog sitt problem oh redogjorde för de lösningsme-toder man använde. Så efter 20 minuter, när han var klar oh gik oh sattesig, reste sig M oh gik till tavlan.�Jo, förstår ni�, sade han oh ritade en grupp nivåkurvor på tavlan. �Härhar vi en sadelpunkt.� Han pekade på tavlan oh vände sig till deltagarna.�Lösningen är att hitta avståndet till närmaste sadelpunkt. Resten kan eningenjör ta hand om.�M menade att det inte fanns mer att göra för en matematiker. Attföretaget F hade förstått �lösningen� redan på 50-talet, oh att det handladeom mångmiljonbelopp - dagligen! - att kunna hitta bättre approximationertill just denna lösning var inget som intresserade M. Det var helt enkelt intelängre matematik när det kom till att approximera, beräkna oh analyseramed datorn som hjälpmedel. Sådant betraktade M som �trivialt�.Kan man göra anspråk på att vara �vetenskapernas drottning� utan attintressera sig för matematikens tillämpningar, eller framstår det bara som ettutslag av hybris? Peter Lax, legendarisk matematiker oh numeriker, tillikahedersdoktor i Lund, har sagt att datorn är för matematiken vad teleskopetblev för astronomin oh mikroskopet blev för biologin � en trä�ande analogisom visar att matematiken inte längre särskiljer sig från andra vetenskapergenom att vara av uteslutande ike-empirisk natur. Men denna syn verkarlångt från allmänt aepterad. Den rena matematiken för påfallande oftafram en självbild med rötter i Platons idealism, som starkt avviker från mermoderna, låt oss försiktigtvis säga aristoteliska, föreställningar om veten-skapens natur.Kanske vill den rena matematikern ännu de�niera sin vetenskap så, attempiri är den förbjudna frukten, som leder till syndafallet oh att mate-matikern lämnar den rena, sköna konsten, där de platonska idealens metrik135



är norm. Sådana tankar är entrala, exempelvis i G. H. Hardys lilla bokA Mathematiian's Apology. Som bekant menade Hardy att matematikenkunde liknas vid konst eller poesi, oh att det var betydelselöst om dennågonsin kom till användning. Matematiken har ett högre, estetiskt värde,ja till oh med högre än poesins, oh Hardy skriver:�Arhimedes will be remembered when Aeshylus is forgotten, beause lan-guages die and mathematial ideas do not. 'Immortality' may be a silly word,but probably a mathematiian has the best hane of whatever it may mean.�Det är svårt att ta boken på allvar, särskilt som Hardys jämförande kom-mentarer om poesi knappast kan beteknas som djupa eller betydelsefulla.Boken kan snarare ses som ett försök att hävda att det allra mest esoteriskahar ett egenvärde, vilket ur kulturhistorisk synpunkt torde röra sig om entrivialitet � om det inte är falskt.Nyligen publierade Matematikersamfundet en liten informell under-sökning om vad en matematiker idag bör kunna för att betraktas som välut-bildad (Medlemsutskiket 15 februari 2010). Undersökningen, som genom-fördes av Philip Davis oh David Mumford, gjorde inga anspråk på veten-skaplighet, utan frågan skikades runt internationellt inom en liten gruppmatematiker, verksamma inom ett �ertal speialiteter. Svaren, som jag skaåterkomma till, är intressant läsning, inte bara för att de är ganska olika, utankanske särskilt därför att matematikens förhållningssätt till andra veten-skaper många gånger framstår som isolationistiskt, oh ibland till oh medtyks utgå från nidbildens perspektiv. Jag närmar mig givetvis den här frå-gan från den tillämpade matematikens sida, oh är särskilt ny�ken på vadsom sägs i undersökningen om numerisk analys oh beräkningsteknik. Dettaär ju numera den speialitet inom de matematiska vetenskaperna som harden största publikationstakten, om man nu kan betrakta denna omfattandeverksamhet som en enda speialitet.Att lämna den konstruktiva banan blev ett banbrytande steg för denmoderna matematiken. Men samtidigt som matematiken gradvis försåg sigmed pre�xet �ren�, lämnades fältet fritt för konstruktiv metodik. Dit hördeden numeriska analysen, som för hundra år sedan ännu var outveklad ohinte ansedd som självständig disiplin. Visserligen hade stora matematikersom Newton, Euler, Lagrange oh Gauss intresserat sig även för beräkningar,men sådant hörde inte hemma i Platons ringhörna.Den moderna numeriska analysen framträder omkring 1950, tillsam-mans med de då nya datorerna, båda inspirerade av John von Neumann.Numeriken kom att få en myket snabb utvekling. Alla har hört talas omMoores lag, som empiriskt visar att datorkapaiteten (hastighet oh minne)ungefär fördubblas var artonde månad. Men det är betydligt mindre känt attden algoritmiska utveklingen har varit lika snabb, i några fall till oh med136



ännu snabbare. Det beror nu inte på att numerikern blir dubbelt så smart varartonde månad, utan på att ju �större� problem man vill lösa, desto mer ef-fektiva algoritmer brukar �nnas att ta till. (Här �nns intressanta kopplingartill komplexitetsteori inom datavetenskap.) Den tillämpade matematiken ohberäkningstekniken har därför fått ett enormt genomslag under det senastehalvseklet. Saken blir naturligtvis inte sämre av att den ike-konstruktivamatematikens ekvationer kan lösas, låt vara approximativt, oh komma tillden användning som Hardy förringade.Numerik är helt enkelt matematikens fortsättning med andra medel.Målet är att kunna genomföra stabila, noggranna, oh omfattande beräk-ningar e�ektivt. Vi slutar inte vara intresserade av Shrödingerekvatio-nen vid den enkla väteatomen, där klassiska analytiska tekniker ger insikt,utan vi räknar med att kunna dra intressanta slutsatser även för den uranalytisk synpunkt hopplöst komplierade vattenmolekylen. Den modernaberäkningstekniken är redskapet, som låter oss analysera en verklighet därEuklides' passare oh ograderade linjal är museiföremål. Hans instrumentmå vara ovärderliga i Platons idévärld, men de saknar den förblu�ande räk-vidd som beräkningstekniken visar sig besitta.Vad har då matematikerna att säga om tillämpad matematik oh nu-meriska beräkningar i undersökningen? Det visar sig att omkring hälften avsvaren anger någon eller några former av tillämpad matematik oh beräk-ningar eller numerisk analys som viktiga inslag i en matematikers utbildning.Det gäller bland andra undersökningens författare Philip Davis oh DavidMumford, men även Barry Mazur. Arieh Iserles är själv verksam inom om-rådet, oh Peter Lax, som fått låna sitt namn till den numeriska analy-sens �fundamentalsats�, efter sina banbrytande insatser på 50-talet rörandediskretiseringsmetoders konvergens, kan okså räknas dit. Man noterar doken betydande skillnad mellan den anglo-amerikanska traditionen oh denkontinental-europeiska. Den senare förefaller endast betona den rena matem-atiken.Professor Ulf Persson, Göteborg, som lämnat ett långt oh utförligt svar,ligger förvånansvärt nära Hardys idealistiska syn. Persson menar att mate-matiken är så rik som vetenskap att han svårligen skulle kunna ge en översiktöver ämnet; dok skulle han �lätt� kunna ge en översikt över astronomi. Mankan fråga sig varför detta skulle vara lättare � själv skulle jag, det medges,ha svårt att ge en översikt över numerisk analys, men föreställer mig ändåatt jag har ett bättre grepp om mitt eget ämne än om andras.Kanske har detta att göra med matematikens abstrakta karaktär, somansetts väsensskild från annan vetenskap. Persson menar att matematikenär mer besläktad med humaniora, oh framställer således matematikern som�intellektuell�, vilket man inte behöver vara i samma utsträkning i andravetenskaper, eftersom där görs ett stort oh monotont arbete med empiriska137



undersökningar. Men hans exempel, att den experimentelle biologen varkenskulle behöva förstå eller förhålla sig till Darwins teori, övertygar knappast� tvärtom kan detta utan vidare avfärdas med motexemplet Lysenko.Samtidigt liknas matematikern, oh hans banbrytande framfart i be-greppsvärlden, metaforiskt vid australiska aboriginer, som antas ha en oöver-trä�ad stig�nnande förmåga i oländig terräng. Liksom hos Hardy får mate-matiken till sist en närmast överjordiskt spirituell karaktär, åtminstone iförhållande till sin inkarnation numerisk analys, �where the spirit [beomes℄�esh�, som Persson uttryker saken i en fotnot. Denna kommentar måste tillyttermera visso anses både välfunnen oh trä�ande. Om man härav ska draslutsatsen att anden är stark, medan köttet är svagt, må dok vara osagt.Trots att Persson menar att datorer sannolikt kommer att spela en alltstörre roll i matematiken, anser han inte att de hör hemma i en matematiskutbildning, med motiveringen: �It is too trivial and the neessary skills areeasily piked up�. Perssons lista över lätta, triviala oh ointellektuella ämnenblir således längre oh längre. Kanske vill han bara framhäva att matematikär svårt. Det är det nog ingen som betvivlar, men försöket att leda påståen-det i bevis, genom svepande trivialiseringar av ämnen som inte omfattas avden egna estetiken, är naturligtvis dömt att misslykas, oh man undrar vemPersson försöker övertyga, om inte sig själv.Man kan sålunda inte undvika att slås av den vetenskapliga exeptional-ism som genomsyrar Perssons inlägg. Om den inte sammanfaller med Hardysståndpunkt ligger den i alla fall ohyggligt nära. Här frammanas en bild avatt matematiken varken är, bör, kan eller vill vara som andra vetenskaper.Detta synsätt dyker upp från tid till annan oh kan åtminstone i vissutsträkning betraktas som en etablerad självbild. Under senare hälften av90-talet var jag ledamot i Teknikvetenskapliga Forskningsrådet, TFR. Sombekant slogs våra forskningsråd för tio år sedan ihop till Vetenskapsrådet,VR. Inom VR kom så TFR oh NFR att slås ihop till NT-rådet, med N förnaturvetenskap oh T för teknikvetenskap. I samband med omorganisationendiskuterades namnet på NT-rådet. Jag var, som avgående rådsledamot,engagerad i diskussionen, oh kommer väl ihåg att man från matematiskt hålli Sverige lanserade förslaget att rådet borde heta �Naturvetenskap, teknik ohmatematik�. Jag uppfattade förslaget som ett dubbelt kategorimisstag. Detvar som att säga �öl, vin oh alkohol�, oh därmed försöka antyda dels attöl oh vin inte innehåller alkohol, dels att alkohol är en dryk, preis som öloh vin.Förvisso är den rena matematiken en a priorisk vetenskap, till skillnadfrån empiriska vetenskaper. Men även empiriska vetenskaper sysslar medbegreppsbildning, logisk inferens oh teori. Fysiken gör ofta uttalanden somär intill förväxling lika matematikens � till exempel påstås tyngdkraften varaden negativa gradienten av gravitationspotentialen. Här saknas varken idé,138



begrepp, abstraktion eller teori.Skillnaden är därför en annan: medan matematiken endast arbetar medkoherenssanning måste empiriska vetenskaper dessutom eftersträva korre-spondenssanning. Det senare ställer besvärliga krav när teorierna konfron-teras med verklighetens vulgära data. Att matematikern M hoppar av pro-jektet i denna ödestimme blir då begripligt, inte för att saken inte skulle hamed matematik att göra, utan för att det ofta är bättre att �y än illa fäkta.Det triviala är inte alltid lätt, men det är alltid olidligt.Tanken att (den rena) matematiken har en unik, insulär ställning i förhål-lande till andra vetenskaper förankras i stället �loso�skt hos Platon. Denneutveklar i Staten (a 380 fKr) tanken om ett motsatsförhållande mellan denperfekta idévärlden å ena sidan, oh den defekta sinnevärlden å den andra.Man tänker sig således att den rena matematikens perfektion står i kontrasttill de empiriska natur- oh teknikvetenskaperna, som antas sysselsätta sigmed det metaforiska skuggspelet på grottväggen, oh vars kunskapers bäst-före-datum antagligen är ännu kortare än Aishylos' tragediers.Ars longa, umbra brevis.Dok tror jag inte att denna attityd är hållbar. Det �nns ingen anled-ning att ställa sig vid sidan av oh hävda en särart utan koppling till �eller betydelse för � andra vetenskaper. Av allt att döma är matematikensframtida �nansieringsmöjligheter knutna till att vi åtminstone kan troliggöradess långsiktiga oh strategiska nytta. Sannolikheten att lykas �nansieraHardys matematik i döda poeters sällskap ter sig försvinnande liten.Det är därför min mening att matematiken har allt att vinna på attompröva sin självbild, oh att överge den i sammanhanget förlegade pla-tonska idealismen, vars kompass får en allt större missvisning. När denvetenskapliga världskartan har ritats om otaliga gånger under den modernavetenskapens fyrahundraåriga historia, har matematikens fokus förskjutitsoh Arkimedes' irklar rubbats. Matematiken har kommit att bli en nöd-vändig förutsättning för modern vetenskap oh teknik, oh har aldrig varit såanvändbar som idag, inte minst tak vare konstruktiva beräkningsmetoder.Tillämpad matematik oh beräkningsteknik är därför idag entrala ohomistliga delar av den moderne matematikerns utbildning. Denna tanke ärinte vågad. Den är blott aristotelisk.Gustaf SöderlindProfessor i Numerisk MatematikLunds Universitet
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