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Detta Nummer

Jo det blir ett n ummer till. Utskic k et fortsätter om än lite haltande. Jag

�c k in te den en t ydigt uppm un trande resp ons som jag hade hoppats på vid

årsmötet upp e i Umeå den 4 juni. T yv ärr v ar jag in te förmögen att b evista

mötet o c h därmed sattes ingen ting på sp ets. Jag förv än tas fortfarande att

v ara redaktör o c h tänk er göra min plikt. Liv et går vidare. Dessutom så

länge papp ersupplagor på eget initiativ tryc ks på vissa institutioner anser

jag att tidningen fortfarande existerar fysiskt. Vi får se v ad nästa årsmöte

k an ge för fram tida riktlinjer.

Haltande eller in te, detta n ummer k ommer att bli det tjo c k aste som nå-

gonsin utgivits. Det har som upp en bart tema ICM i Hyderabad. Jag pre-

sen terar am biansen (d.v.s. Indien o c h Hyderabad) o c h låter några deltagare

k omma till tals. Jag presen terar ä v en Fieldsmedaljörerna, sam t hoppas att

några sv ensk ar k änner sig föranledda att skriv a närmare om dem, sp eciellt

Stanisla v Smirno v med tank e på hans sv ensk a ankn ytning, i något k ommande

n ummer. T orb jörn Lundh rapp orterar om GA (General Assem bly) som en-

ligt traditionen ägde rum ett par dagar innan ICM. Denna gång förlades det

mötet till närb elägna Bangalore. Jag in tervjuar Guillermo Curb era, i hans

egensk ap som n ybliv en kurator för ICMs arkiv, sam t Ragni Piene som är

a vgående medlem a v Executiv e Committe. Jag låter ä v en den del deltagare

k omma till tals o c h dela med sig a v sina erfarenheter. Bill Casselman, asso-

ciate editor of AMS Notices sam t den som är ansv arig för dess omslag, skriv er

om problemen med plenarföreläsningar. IMU har ä v en tagit initiativ et till

att b emöta den v äxande trenden om automatisk ev aluering a v artiklar via

'impact-factors'. Detta är etablerat inom v etensk ap erna, men är det egen tli-

gen så rättvist när det gäller matematik en? Vi har en annan kultur. Jag

har fått tillåtelse a v Douglas Arnold att pre-publicera hans artik el 'Nefari-

ous n um b ers' i vilk en han påp ek ar h ur dessa så p opulära citeringsmått k an

manipuleras. Denna artik el k ommer att o�ciellt publiseras a v Notices

1

. Jag

hoppas att den sk all pro v o cera fram några synpunkter bland läsarna som k an

framföras till författaren inför den slutgiltiga publiceringen. Jag har ä v en via

Nils Denc k ers omsorg k ommit ö v er ett referat a v en paneldebatt på temat,

transkrib erat a v John Ball o c h tänkt att utk omma i the Pro ceedings of ICM

i Hyderabad, o c h fått de b erördas tillåtelse att publicera. T ranskrib erin-

gen blir gansk a lång. Slutligen skriv er Y v es Mey er om elitutbildningen i

F rankrik e. Detta är en del a v en k ommande in tervju som sk all publiceras i

EMS Newsletter. Visserligen k an man t yc k a att detta in te har något med

ICM att göra, o c h det k an stämma. men å andra sidan �c k Mey er för ö vrigt

mottagai Hyderabad det prestigefyllda Gauss-priset som delas ut i sam band

med Fieldsmedaljerna sedan Madrid 2006.

Men n umret är in te uteslutande ägnat ICM. Jag är alltid glad när läsarna

självman t ink ommer med artiklar. Gustaf Sö derlind har läst den enk ät om
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v ad en matematik er b ör kunna som iordningställt a v Da vid Mumford o c h

Philip Da vis vid bro wn Univ ersit y , o c h som jag lät publicera i Utskic k et i

februari. Han riktar sig sp eciellt kritiskt mot mitt eget bidrag i denna enk ät.

Jag sk all i sinom tid b emöta denna kritik. Jag är under tiden m yc k et tac ksam

för att Utskic k ets artiklar läses o c h pro v o cerar. Jag har ä v en v arit ute o c h

rest på NCMs upp drag till W arwic k Univ ersit y för att trä�a den pro duktiv e

p opluärmatematisk e författaren Ian Stew art. Jag har ju i tidigare n ummer

in tervjuat både du Sauto y o c h Devlin. In tervjun med Stew art a vslutar tre-

klö v ern. Denna in tervju är sp ecellt lång eftersom jag sp enderade en hel dag

k on v erserande honom.

Ulf P ersson (redaktör) Göteb org 15 no v em b er 2010

� � � �

Titelsidans Illustration

Titelsidan visar en bild från ett temp el

i Tiruc hc hirappalli. Det är till skillnad

från de andra omslagsbilderna ingen ting

matematiskt in tressan t med denna. Do c k

v arför måste det alltid v ara det? Mera

sp eci�kt, k ortet är taget från m uren som

omgärdar Sri Ranganathasw am y templet

i o v annämnda stad. Mitt på dagen, ob-

serv era de k orta skuggorna, o c h stekhett.

Sp eciellt upp e på m uren. I hinduisk a tem-

p el går man barfota, sk o don får man lämna

utanför, oftast mot en liten sym b olisk a vgift.

Solb elysta golv blir synnerligen stekheta,

o c h upp e på denna m ur hoppar man fram

på säc k ar man tar med sig. Notera säc k-

v ä v en i bildens högra sida.

T emplet är stort, i själv a v erk et utgör k omplexet nästan en liten stad. Så-

dana temp elk omplex är sp eciellt v anliga i sö dra Indien. Där åter�nner man

in te bara tillb edjare o c h ob jekten för deras tillb edjan, men ä v en allehanda

djur som getter, k or, k ameler, o c h i förek ommande fall elefan ter. Hinduisk a

temp el är b yggda run t ett inre sanktum. Dit har in te ic k e-hinduer något

tillträde. Men h ur visar man att man är hindu? Ras o c h klädsel. En indier

i tradionell dräkt har v äl inga problem, men en k on v erterad v ästerlänning?

Sk all man klara en frågetest? I så fall skulle de �esta hinduer bli diskv ali�-

cerade.
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Barcelona o c h SMT-sp onsring

T obias Ekholm

Sedan förra n umret har vi h unnit a vv erk a både v årmöte i Umeå o c h höstmöte

i Barcelona. Vårmötet blev en lyc k ad tillställning. T emat för mötet v ar PDE

med föredrag a v John Andersson (W arwic k), Vladimir K ozlo v (Link öping),

Ka j Nyström (Umeå) o c h Lars-Erik P ersson (Luleå). Utö v er detta presen-

terade T orsten Ek edahl årets Ab elpristagare John T ate o c h Bo Berndtsson

årets W allen b ergpristagare Rob ert Berman som o c kså emottog själv a priset.

Stort tac k till Umeå för utmärkt organisation.

Första sv ensk-k atalansk a matematikk onferensen ägde rum i cen trala Bar-

celona vid Institut d'Estudis Catalans 16-18/9. K onferensen hade sex par-

allelsektioner v ar o c h en med ett plenarföredrag o c h två pass med åtta

halvtimmesfördrag v ardera. Det v ar ett in tensivt program med många in-

tressan ta föredrag som sträc kte ö v er en lång rad a v matematik ens områ-

den. K onferensen innebar förutom k on takter mellan sv ensk a o c h k atalansk a

matematik er ä v en att sv ensk a matematik er �c k trä�a v arandra. Mötet föll

v äl ut o c h det v ore v ärdefullt för samfundet att organisera liknade ev enemang

i fram tiden, o c kså på hemmaplan. Jag vill här rikta tac k till alla sektion-

sorganisatörer, till GS Magn ussons stiftelse för generöst resebidrag o c h till

Milagros Izquierdo som administrerat detta bidrag sam t sist men in te minst

till det k atalansk a samfundet för stor gästfrihet o c h för all lok al organisation.

Samfundets höstmötet hölls som o v an nämn ts i sam band med Barcelon-

ak onferensen. Mötet dominerades a v information om sp onsringsa vtal för

sk olornas matematiktä vling. Mer om det följer nedan, men först b ör näm-

nas att W allen b ergk ommittén fått n y sammansättning. Här ersätts Björn

Gustafsson efter tre förtjänstfulla år a v Nils Denc k er.

Den mö jlighet till sp onsring a v sk olornas matematiktä vling som jag näm-

nde i junin umret a v utskic k et är n u en realitet. I slutet a v augusti ing-

ic k SMS ett treårigt samarb etsa vtal med Brummer o c h P artners (B&P).

B&P ger samfundet bidrag om 150kSEK, 250kSEK o c h 250kSEK år ett,

två o c h tre. Utö v er detta satsar B&P omkring 1000kSEK på n y hemsida

för tä vlingen, PR (a�sc her, brev, annonser) sam t ett Brummerpris (i form

a v ett slags p ok al o c h en inspirationsresa) till segraren i tä vlingen. Dessa

si�ror sk a ställas i relation till en årsbudget för tä vlingen som tidigare v arit

ungefär 130kSEK. Tä vlingsk ommittén har n u den angenäma uppgften att

b estämma h ur årets bidrag sk a an v ändas. Diskussionerna med B&P har

genomgående v arit m yc k et p ositiv a o c h företaget anser sig ha stort b eho v

a v en fungerande stark matematikkultur i Sv erige. F rån första k on takten

har B&P g jort klart att man vill se samarb etsa vtalet långsiktigt o c h m yc k et

t ydligt uttryc kt in ten tionen att förlänga samarb etsa vtalet efter de första tre

åren. PR-statsningen har lett till ök ad uppmärksamhet kring tä vlingen, sam-

fundet o c h matematik en, förutom annonsk ampanjer i sk olorna har tä vlingen
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diskuterats i TV4:s morgonso�a den 28/9 o c h på en helsida i Dagens Industri

den 1/10. I sam band med detta vill jag tac k a Dag Jonsson, W arwic k T uc k er

o c h P aul V aderlind som alla på olik a sätt hjälpt till med a vtalet o c h dess

implemen tering.

A vslutingsvis vill jag ta tillfället i akt att här gratulera Stanisla v Smirno v

(medlem i SMS) till Fieldsmedaljen 2010.

� � � �
The W eierstraÿ-Institut für Angew andte Analysis und Sto c hastik (WIAS) is an institute

of the F orsc h ungsv erbund Berlin e.V. (FVB). The FVB comprises eigh t non-univ ersit y

researc h institutes in Berlin whic h are funded b y the German F ederal Go v ernmen t and

the 'Länder'. The researc h institutes are mem b ers of the Leibniz-Gemeinsc haft.

Starting 1 Jan uary 2011 , the Secretariat of the In ternational Mathematical Union

(IMU) will b e p ermanen tly hosted at WIAS. IMU is an in ternational organization with

the purp ose of promoting mathematics in all its asp ects the w orld o v er. IMU receiv es

�nancial supp ort from the German F ederal Go v ernmen t and the Land Berlin.

W e are seeking a

Manager of the IMU Secretariat

(Reference No. 10/26).

Resp onsibilities:

Head and sup ervise all administrativ e op erations of the Secretariat and activ ely par-

ticipate in the implemen tation of the decisions and duties of the IMU Executiv e Committee

and the IMU General Assem bly in co op eration with the IMU Secretary , comm unicate with

the IMU mem b er coun tries, draft written materials, write min utes and rep orts, sup ervise

the IMU W eb site, steer and con trol the Secretariat's business op erations and IMU �nance,

monitor deadlines.

Quali�cations:

Relev an t univ ersit y degree, sound kno wledge of public budget la w and business ad-

ministration, ideally exp erience related to in ternational pro ject managemen t and v ery

go o d command of English, organizational and comm unicativ e skills, analytical abilities

and articulateness allo wing to comm unicate complex issues, and a v ailabilit y for o ccasional

tra v els abroad.

App oin tmen t starting at the earliest p ossible date and ending after 2 y ears with the

p ossibilit y of extension, salary according to the German TVöD.

Because w omen are underrepresen ted in the science sector, female candidates with

the quali�cation sough t are esp ecially encouraged to apply for this job. Applications of

disabled p ersons with equal quali�cation will b e giv en preference. Submit y our application

materials (usually CV, references, list of publications), and b e sure to giv e the reference

No. 10/26, b y Decem b er 3, 2010 to:

Prof. Dr. J. Sprek els

Direktor des W eierstraÿ-Instituts für Angew andte Analysis und Sto c hastik

im F orsc h ungsv erbund Berlin e.V.

Mohrenstr. 39, 10117 Berlin
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ICM Hyderabad

Ulf Persson

'Allt v ad man säger om Indien är san t. Allt v ad man säger om Indien är

falskt'. Dessa v ar de inledande orden vid öppnandet a v den 26:e ICM som

ägde rum i Hyderabad i augusti i år. Analogin med ett motsägelsefullt

axiomsystem är slående. Med detta i bakh uvudet k an jag med gott sam v ete

skriv a v ad som helst om Indien med v etsk ap en om att det k ommer att v ara

både san t o c h falskt.

1 Indien - geogra�, historia o c h religion

Hyderabad

New Delhi

Mumbai

Chennai

Kolkata

Bangalore

Indien är ett vidsträc kt o c h

tättb efolk at land med en

miljard in v ånare

1

. Hälften

a v dessa är 25 år eller yn-

gre. På 50 år har dess b e-

folkning mer än fördubblats.

När man reser i Indien ten-

derar man således att stöta

på folk v art man än sig

v änder. En stor del a v

denna b efolkning är m y-

c k et fattig, men med ett

sådan t b efolkningsunder-

lag ö v ersätts ä v en små rel-

ativ a tal till stora abso-

luta o c h man k an ä v en p ek a

på en v älmående medelklass på 50-100 miljoner människ or, o c h en v äxande

sådan, med de miljömässiga k onsekv enser en sådan oundvikligen k ommer

att innebära. Kina o c h Indien är de enda stora länder där ma joriteten a v

in vånarna fortfarande b or på landsb ygden. I fallet Indien rör det sig om 70

pro cen t. Den större delen a v den fattiga b efolkningen åter�nnes där o c h är

därmed mer eller mindre osynlig för den v ästerländsk e turisten som har nog

sjå med att förhålla sig till den fattigdom som möter denne på gatan ('Y ou

ain't seen nothing y et').

Den v ärld som möter b esök aren i Indien är k ak afonisk. Man b oksta vli-

gen ö v ersk öljas a v sinnesin tryc k. Det må v ara a v syn, hörsel, lukt o c h in te

att förglömma - smak. T ra�k en är k aotisk, o c h turister uppmanas på det

b estämdaste att in te h yra bil i Indien, såvida in te en inhemsk c hau�ör ingår.

(För de �esta a v oss i v ästerlandet är en sådan lyx otänkbar, i Indien do c k

1 1:18 � 109
enligt en uppsk attning i april 2010
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en lo c k ande mö jlighet.). Begrepp et 'Road rage' existerar in te i Indien, t y an-

ledningar till sådana dyk er upp ett dussin i min uten, följdaktligen in tar man

en något fatalistisk attit yd när man färdas i landet. A tt v änstertra�k gäller

sluter man a v att ratten sitter på höger sida. Om man i v äst möter en bil i

fel riktning på motorv ägen ringer man p olisen som ögon blic kligen ger sig ut

på ett helik opterupp drag. I Indien sk ak ar man knappt på h uvudet, upp en-

barligen har tra�k an ten go da sk äl för sitt b eteende. På en indisk landsv äg

trängs bussar, lastbilar, o c h enstak a bilar med tre-hjuliga autoric ksha ws,

motorcyklar, cyklar, o xdrivna k ärror o c h fotgängare. K ors o c h tv ärs mot

tra�k en �nner man k or o c h getter. Det råder en ob önhörlig hierarki. Ett

fordon v ä jer in te för ett annat, såvida detta in te är större, o c h i så fall endast

högst motvilligt o c h i sista stund. A tt tuta är något vi i v ästerlandet har

v an t oss a v vid. I den indisk a tra�k en är tutandet något som ständigt pågår

o c h uppm un tras o c h utgör närmast något slags ek olo dningsystem liknande

�addermössens. T re sak er är m yc k et viktiga för att ö v erlev a i den indisk a

tra�k en, nämligen 'Go o d horn, go o d brak es, and go o d luc k'.

Gatuscen i Madurai, Tamil Nadu 
I v ästerlandet är sinnesin tryc k en sparsamma. Välordnade o c h förutsäg-

bara. Det mo derna liv et syftar till att förenkla o c h b egränsa dem. Räta

linjer, rena ytor. Den informationsmängd vi får tillfälle att tugga i oss är

måttlig. Alltför lite sinnesin tryc k o c h vi drabbas a v 'sensory depriv ation'

o c h b örjar hallucinera. I Indien �nns ingen anledning att hallucinera. Den

indisk a v ardagen är sin egen påträngande hallucination. Den ö v erv äldigande

ma joriteten a v våra sinnesin tryc k är de visuella. Det är därför vi upplev er
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tank en på blindhet så m yc k et mera skrämmande än dö vhet. Indien b juder

på ett ö v er�ö dande ymninghetshorn a v visuella upplev elser. Den indisk a

kvinnan, förutsatt att hon är hindu, går oftast klädd i sari, något som i v äst

ser något elegan t för att in te säga a�ekterat ut, men som i sin allerstädesnär-

v aro ser v äldigt naturligt ut på den indisk a gatan. Den bärs in te bara a v de

v älsituerade utan ä v en a v tiggarna.

Kvinnor i sari, Tiruchchirappalli, Tamil Nadu

Dessa dräkter har en enhetlighet i formen, men tillåter en outtömlig

färgmässig v ariation. De utgör en a v de mera visuellt b ehagliga in tryc k en.

Mindre b ehagligt är de grälla reklamskyltarna o c h butiksannonseringar som

attac k erar ens ögon. F allfärdiga h us med mögel�äc k ade fasader, täc kta a v

a v�agnande papp ersa�sc her. Det �nns få om ens några rena ytor, allt är ett

'klotter' o c h går in i v arandra, t ypiskt nog saknas ofta a vgränsningen mel-

lan gångbana o c h k örfält. T ra�k ens k ak afoni a v allehanda ljud har jag redan

b erört, till dessa k ommer b öneutrop en från minareter, m usik en från templen.

Ringklo c k or o c h allehanda mek aniskt skrammel blandas med bräk ande getter

o c h högljudda sam tal. Näsan får ä v en sitt lystmäte, men som b ek an t v änjer

man sig gansk a snabbt. Stink ande a vlopp o c h skräphögar noterar man knap-

past. Ej heller mänsklig o c h animal a vföring. Maten är starkt kryddad a v

tradition (o c h nö dv ändighet?) men för den smått ä v en t yrlige är in te detta

ett problem utan snarare tv ärtom. F aran för magb esv är i Indien är starkt

ö v erdriv en. I själv a v erk et är denna risk b et ydligt mindre vid gatuståndet

eller den enkla syltan än den lyxigare restaurangen med mindre omsättning.

Indien är in te bara tättb efolk at det är ä v en vidsträc kt, o c h fortfarande

�nns det vildmark tätt in till b eb yggelse

2

. Tigrarna för do c k en t ynande

2

I norra delarna a v Bom ba y �nns det vilda leoparder, ibland måste k ampuset på I IT

(Indian Institute of T ec hnology) stängas på grund a v strö v ande leoparder
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tillv aro utsatta för tjuvskyttar o c h försvinnande habitat. Bara några tusen

återstår i Indien o c h snart lär de v ara bara ett minne blott i sitt vilda till-

stånd

3

ä v en om n u den hårdföre Putin har engagerat sig i dess b ev arande.

Men det �nns fortfarande vilda elefan ter upp e bland b ergen, in te bara i norra

Indien utan ä v en nere i Kerala o c h T amil Nadu vid Indiens sydsp ets. För en

turist är Indien en guldgruv a i o c h med sin stora v ariation geogra�skt o c h

kulturellt. Oc h turisten försvinner i allmänhet i mängden o c h k an därmed

lätt upprätthålla illusionen att denne i själv a v erk et är en upptäc ksresande.

I norr gränsande mot P akistan o c h Kina åter�nner vi Himala y as snötäc kta

klipp or. Dessa utgör fö delsek ällorna till Indiens heliga �o d Ganga som sk a-

pat en vidsträc kt slätt o c h rinner ut i ett delta vid Bengalisk a vik en. I v äst

�nner vi öknar o c h torra stäpp er (o c h en liten spillra a v det asiatisk a lejonet).

Teodlingar Top Station, norr om Munnar, Kerala

I dess mitt högplatåer, i sydv äst v ästra Ghaternas v älvda kullar med sina

teo dlingar o c h i syd-Kerala med sina 'Bac kw aters', palmk an tade k analer

o c h laguner. Det b juds på m yllrande städer, Mum bai (Bom ba y) landets

k ommersiella cen trum, Delhi med sitt m uslimsk a arv. T emp elstäder med

tungvric k ande namn som Tiruc hc hirappalli i T amil Nadu. Alla k änner till

T a j Mahal detta mogh ulmasoleum, som b ehandlades utförligt i ett tidigare

Utskic k. Till skillnad från de �esta upphaussade turistattraktioner gör denna

en in te b esvik en när man än tligen b esök er den. Därtill �nns ett otal lev ande

hinduisk a temp el, alltifrån gigan tisk a k omplex med temp elelefan ter till små

'helgeskrin' närmast i gathörnen. Chennai (Madras) är en mångmiljonstad,

men en stor del a v den upplevs som en b y ar på landet, med den skillnad

3

För h undra år sedan fanns det omkring 50 000 o c h tigerjakt v ar ett p opulärt nö je.

Det �nns i själv a v erk et n umera �er tigrar i v ärlden i fångensk ap än i fritt tillstånd. I

T exas lär det v ara ett p opulärt h usdjur.
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att alla ligger in till v arandra. Indien är för att an v ända en sliten klysc ha,

k on trasternas land. Detta k an tolk as b oksta vligt. I Mum bai k an man �nna

uth ungrade h undar o c h småbarn sök a fö da på en a vskrädeshög näst in till

mo derna skyskrap or.

T†gkup‚ i Indien

Hur färdas man run t i Indien? Detta b eror

giv etvis på sträc k an. Inrik es�yget har un-

der de senaste åren utök ats kraftigt. Mum-

bais �ygplats som v ar gansk a ru�g när jag

först anlände 2004 har n u mo derniserats.

Hyderabads �ygplats är minst lik a lyxig

som Arlanda. Det �nns i Indien ett an tal

olik a lågprisb olag, inklusiv e King�sher ur-

sprungligen k än t för sitt öl. (V em skulle

våga �yga med ett danskt b olag - T ub org,

som drivs a v ölfabrik an ten? Får piloterna

dric k a så m yc k et öl som de vill?). Men att

�yga är knappast roman tiskt. Det mo d-

erna �yget har tagit det mesta a v roman-

tik en ut ur resandet. A tt resa sk all v ara

ä v en t yrligt.V em vill v ara med om en ä v en-

t yrlig �ygresa?

Nej i Indien sk all man åk a tåg på längre sträc k or. Den indisk a järn v ägen

som förstatligades 1951 utgör en a v de största arb etsgiv arna i v ärlden med

1.6 miljoner anställda (d.v.s. närmare en på åtta h undra indier arb etar

vid järn v ägen). Järn v ägsnätet är det största i v ärlden efter USA, Ryssland

o c h Kina. Drygt 60'000 km räls. 20 miljoner passagerare dagligen, o c h 2

miljoner ton frakt. 8000 lok omotiv, 50'000 passagerarv agnar, 200'000 frak-

tv agnar. De indisk a järn v ägarna stammar från mitten a v 1800-talet o c h

b yggdes a v britterna. Tågen är långa, två dussin passagerar v agnar eller

mer är in te o v anligt. I de stora metrop olerna är p endeltågen oum bärliga.

F olk får in te rum i v agnarna utan hänger utanför i klasar. Många faller a v

o c h dör. Detta är ingen ting för turisten att smak a på. Tågp endling mellan

förort o c h cen tralort är sällan roman tiskt. En riktig tågresa sk all v ara en

långfärdsresa. Den h ugade resenären k an v älja mellan ett an tal olik a klasser.

De två högsta klasserna är luft-k onditionerade, lägre klasser har galler för

fönstren istället för (sm utsigt) glas. Detta har sina fördelar. A v första klass

har jag ingen erfarenhet, men misstänk er att denna har olik a kup eer. Andra

klass o c h lägre är öppnare utan dörrar o c h därmed ä v en luftigare, precis som

på den 'hårda' klassen på kinesisk a tåg. V arje a vdelning har sex eller fyra

transv ersala bäddar, men dessutom �nns det längsgående bäddar på andra

sidan k orridoren. Servicen är utmärkt, fria tidningar o c h måltider ingår i de

lite lyxigare biljetterna. Annars genomk orsas tåget ständigt a v järn v ägens

försäljare. Det rör sig om 'c hai' (te), sopp or o c h allehanda 'snac ks'. Vissa
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am bitiösare rätter serv eras i aluminiumformar, som t yv ärr ogenerat k astas

ut genom fönster. Som turist k änner man inga b etänkligheter att utn yttja

det v arierade utb ytet. Do c k de högre k asterna i Indien har med sig sin egen

mat. Detta är in te 'rasism' utan djupt inrotad v ana. När Nehru åkte tåg i

Indien hade han med sig sin egen restaurangv agn i vilk en maten tilldelades

enligt alla brahminernas 'k osher'regler. Tågen är i allmänhet på tid. Det

�nns alltid många förbindelser, o c h som utlänning k an man ä v en utn yttja en

sp eciell kv ota. A tt k öpa biljett på egen hand vid en station k an v ara nog så

k omplicerat o c h förvirrande, med långa k ö er, trängande människ or, m yc k et

skrik, o c h m yc k et papp ersarb ete. Men det är in te omö jligt. Jag o c h min fru

har v äl åkt drygt tusen mil på indisk a järn v ägar. Tågresor reserv eras o c h ofta

blir man satt på reservplats, men detta b et yder i praktik en att man k ommer

med. På de indisk a järn v ägsstationerna vimlar det a v män i rö da trö jor.

Dessa är mer eller mindre halv o�ciella bärare. Har man en so vv agnsreser-

v ation är det bara att sök a upp rätt v agn o c h där få sin plats b ekräftad, t y i

Indien klistras datautskrifterna på traktorsmatat papp er på v agnens utsida.

Jag v et in te h ur lång denna tradition är, men den v ar redan iscensatt när jag

v ar i Indien första gången jan uari 2004. Å terigen en illustration a v denna

blanding a v det ålderdomliga o c h traditionella o c h det mo derna. Behö v er

jag tillägga att det är m yc k et billigt att åk a tåg i Indien.

Kailasanatha tempel, Kanchipuram, Tamil Nadu

Indien k an in te förstås utan Hinduismen. Detta är en

uråldrig religion, långt äldre än de andra v ärldsreli-

gionerna, o c h in te bara b egränsad till Indien, utan v ar

långt tidigare innan den m uslimsk a erö vringen ä v en

utspridd i n uv arande Indonesien

4

. Det är en toler-

an t o c h allomfattande religion som har en tendens

att suga upp o c h assimilera andra religioner. Den

fungerar ä v en på många olik a plan. Vi har dels den

k onkreta manifestationen i ett stort an tal gudar till

vilk en man k an o�ra o c h utföra allehanda ritualer.

Men ä v en den förmen t enkle mannen som tillb er en

gudom har en gansk a go d uppfattning om inneb ör-

den i dessa akter. Den har ä v en en mera so�stik-

erad sida med ankn ytningar till försokratisk �loso�

o c h P armenedis lära om alltings enhet. Platonismen

grundar sig naturligt i dess m ylla. Detta vimmel a v

gudar som bara är sinnenas manifestationer a v en al-

lomfattande princip. Ja ä v en ateismen k an lätt b ere-

das h usrum inom hinduismen, som ek onomipristagaren Amart y a Sen �c k er-

fara som ung man när han diskuterade hinduismen med sin farfar som skrev

en k änd b ok om just den religionen. In tim t förknippade med den hinduisk a

religionen är de episk a b erättelserna om det tidiga Indien - Rama y ana o c h

4

P åp ek as sk all do c k att Bali ät fortfarande h uvudsakligen hinduiskt.
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Mahabaratha, författade på Sanskrit. Nutida �lmatiseringar o c h TV-serier

(med en aldrig sinande ström a vsnitt) baserade på dessa m ytologier b emöts

fortfarande med ett enorm t in tresse hos den indisk a allmänheten. Oc h Bolly-

w o o d, v ärlden största �lmindustri, drar m yc k et a v sin inspiration från dessa

gamla sagor. Ja, m yc k et a v den sago v ärld vi k onfron terades med som barn

5

lär ha sitt ursprung från Indien, som fortfarande k an upplev as som en

saga b ortom tid o c h rum. Det har sp ekulerats om i h uruvida A esopius (o c h

därmed ä v en la F on taines) fabler k an härledes till indisk a k ällor. Förresten

upptäc kten a v Sanskrit o c h dess o v än tade snarlikhet med v ästerländsk a språk

g jordes under slutet a v 1700-talet a v den engelsk e domaren William Jones

6

o c h blev upptakten till den mo derna �lologin. För att återv ända till reli-

gionen, har ä v en kristendomen uråldriga anor i Indien, långt längre tillbak a

i tiden än i Sk andina vien. Enligt m ytologin utv andrade ap osteln Thomas

till Indien på 50 talet e.Kr. Klart är att en kristen kyrk a ha funnits i sö dra

Kerala sedan fem te årh undradet. Kerala, k än t för den högsta medellivsläng-

den o c h den högsta läskunnigheten i Indien utan för att den skulle ha den

högsta medelink omsten, o c h för att under en lång tid v arit k omm unistiskt

st yrt

7

, är k ansk e o c kså den delstat som har högst pro cen t kristna i hela In-

dien. Å tminstone fann jag förek omsten a v kyrk or b et ydligt v anligare där

än i andra delar a v landet

8

. Det är symptomatiskt att de jesus�gurer o c h

madonnor man trä�ar på i indisk a kyrk or är något hindui�erade. Om v än t

k an man se madonnadyrk an i k atolsk a länder som en ata v ar a v tidigare a vgu-

dadyrk an. Islam i Indien förtjänar ett eget a vsnitt o c h jag återk ommer till

detta senare. Istället vill jag som hastigast b eröra vissa a vknoppningar från

Hinduismen. Buddhismen är den mest k ända o c h v anligt förek ommande,

men do c k in te så v anlig i själv a Indien (se nedan). Sikhismen är mera sp eci-

�k för Indien. Detta är en upp en barad monoteistisk religion som stammar

från 1600-talet o c h Punjab-distriktet i norra Indien. Sikherna igenk ännes på

sina turbaner. De åter�nnes ö v er hela Indien ofta såsom taxic hau�örer

9

De

5

Åtminstone i min generation o c h äldre. Senare fruktar jag att barnen utsattes för torra

o c h p olitiskt k orrekta p edagogiskt utformade b erättelser. Inga kungar o c h drottningar,

inga magisk a andar, inga halsh uggningar.

6

(1746-94) v ar son till en matematik er med samma namn, k änd för att ha in tro ducerat

sym b olen � . Jones k om till Indien 1783 såsom medlem a v högsta domstolen i Bengalen.

Han grundlade 'the Asiatic So ciet y' året därpå, o c h skrev med den allätande aptit som

fortfarande v ar mö jlig på den tiden om indisk kultur, rättsv äsende, b otanik, litteratur o c h

m usik. Men det är hans insatser i �lologin som gått till efterv ärlden.

7

Det �nns två stora p olitisk a allianser i k eraliansk p olitik UDF (United Demo cratic

F ron t) lett a v K ongresspartiet o c h LDF (Left Demo cratic F ron t) st yrt a v det k omm u-

nistisk a o c h marxistisk a partiet i Indien (CPI(M)). För närv arande har LDF makten i

Kerala.

8

I själv a v erk et är kristendomen den tredje största religionen i Indien, med 2.3 % a v

b efolkningen. Detta lilla relativ a tal ö v ersätts till 24 miljoner, v ara v den stora ma joriteten

är k atolik er. Min observ ation stämmer till en del, den högsta andelen kristna i Indien

åter�nner man do c k i Assam, i extrema nordöstra Indien dit få turister far.

9

En k ollega vid Chicago/T ata b erättade att sin barndom v ar sam tliga taxic hau�örer
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anses v ara driftiga o c h tar v ara på v arandra. Man ser aldrig en sikh som

tigger

10

. Jainiterna slutligen utgör en extrem sekt. De är emot tagande

a v allt liv; det må så v ara insekters. Man k an se dem gå med en duk för

m unnen för att in te ofrivilligt sv älja någon insekt. De har ofta en klo c k a för

att v arna djur. På tal om djur är k on fortfarande helig i Indien, åtminstone

för hinduen. Dessa magra djur som oftast t yc ks lämnas helt åt sitt ö de,

strö v ar ob ekymrat omkring i den tätaste tra�k, o c h alla v ä jer (hindu som

ic k e-hindu).

Det v ore något am bitiöst att redogöra för Indiens historia på ett litet

utrymme, låt mig bara påminna om att det mo derna Indien är en sk ap else

som formades ur det brittisk a k olonialv äldet i slutet a v 40-talet. Detta in-

nefattade in te bara n uv arande Indien utan ä v en P akistan, fram till 1971

upp delat i ett v äst o c h ett öst, det senare n umera k än t såsom Bangladesh.

Därtill n uv arande Burma o c h v ad vi förr i tiden k allade Ceylon, men n umera

Sri Lank a. Indien är inget buddistiskt land, ä v en om den religionen uppk om

i Indien för 2500 år sedan o c h hade till en b örjan stor spridning. Buddistisk a

artefakter utgör en b et ydande del a v v ad den indisk a ark eologin k an uppb-

juda i fråga om m useala sk atter. Buddismen åter�nner man n umera i Tib et

o c h Sri Lank a, liksom i större delan a v Sydostasien. Ä v en Kina o c h Japan har

som b ek an t in�uerats a v Buddismen. 80 pro cen t a v alla indier är hinduer,

medan m uslimerna utgör den i särklass största minoriteten. Som alla v et,

eller b ör v eta, splittrades Indien upp i två delar vid självständigheten 1947,

o c h en omfattande etnisk om�yttning o c h rensning ägde rum. F ortfarande

b or det do c k mera m uslimer i Indien än i både P akistan o c h Bangladesh

(do c k ej sammanlagt). Relationer mellan hinduer o c h m uslimer är in tim,

dära v både hjärtlig o c h mördande. Hinduer o c h m uslimer �rar ofta v aran-

dras festligheter för att då o c h då råk a i luv en på v arandra o c h sk ära a v

v arandras halsar. På senare år, i takt med den ök ade globaliseringen a v

Indien, (dess ek onomi lib eraliserades på 90-talet, vilk et vi har anledning att

återk omma till, med både sp ektakulära o c h skrämmande k onsekv enser), har

ä v en en hinduisk patroism v äxt sig m yc k et stark o c h bland annat brutit det

p olitisk a maktmonop ol k ongresspartiet tidigare har utö v at

11

. Indien är som

b ek an t ett k ast-samhälle. Dessa traditioner är uråldriga. Som b ek an t talas

om fyra h uvudk aster, präster, krigare, k öpmän o c h b önder (i viss mening

återsp eglar detta den sv ensk a ståndsriksdagen), därtill de k astlösa ('b eneath

con tempt'). Prästerna, eller brahminerna, utgör den ö v ersta k asten, men

in te nö dv ändigtsvis den rik aste eller mäktigaste. Brahminer är v egetarianer

sikher.

10

Jag har sett många! De vill ofta spå i handen mot b etalning enligt min erfaren-

het. [korrekturläsarens anm.] Men det senare är in te att tigga! [red.anm]

11

Det n y a partiet BJP (Bharatiy a Janata P art y - indisk a folk ets parti) grundades 1980

o c h är nationalistiskt, marknadslib eralt o c h försv arsv änligt o c h hade makten 1998-2004.

Många a v de namn b yten på indisk a städer Bom ba y ! Mum bai, Madras ! Chennai,

Calcutta ! K olk ata, T riv andrum ! Thiruv anan thapuram, härstammar från den tiden.
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o c h håller sig b orta från allt v ad som luktar k ött. I det mo derna Indien

är de ofta de in tellektuella o c h vi åter�nner bland dem de �esta, men in te

alla, in ternationellt k ända indisk a matematik er. Raman ujam är giv etvis det

k anonisk a exemplet. Indiens förste nob elpristagare i litteratur - b engalen

T agore, v ar (självklart) brahmin, liksom dess senaste litteraturpristagare -

Naipaul, b ördig från T rinidad. De k astlösa däremot, eller Dalit (guds barn)

som Gandhi k allade dem, åter�nnes fortfarande bland dem som grä v er i la-

triner. Den indisk a k onstitutionen främjar de k astlösa o c h många a v dem har

både uppnått p olitisk makt o c h rik edom, men en rätttrogen brahmin aktar

sig noga för att deras orena skuggor sk all falla på honom, ä v en b oksta vligen.

Kastv äsendet är djupt rotat i det indisk a samhället, o c h förk astligt som det

må v ara, är det ä v en naturligt. Kast är in te bara en form a v so cial hierarki

utan ä v en en mera neutral klassi�cering. Kaster sk all ses som yrk esgrupp er

underförstått att fäders yrk en ärvs a v söner. Kasten ger därmed en individ

en iden titet o c h ett förutb estäm t system för att umgås. Det är knappast

underligt att arrangerade giftermål fortfarande är m yc k et v anliga i Indien.

Rasera allt detta o c h samhällets struktur bryter samman. En naturlig fråga

som ställer sig för den n y�kne är h ur det hinduisk a k astsystemet k an lev a

sida vid sida med den m uslimsk a v ärldsåsk ådningen vilk en i likhet med dess

systerreligion den kristna in te erk änner sådana skrank or, t y inför Gud är vi ju

alla lik a. Jag har aldrig kunnat hitta någon explicit förklaring till detta. V ad

som framförts är att en stor del a v m uslimerna utgöres a v k astlösa. Detta

v erk ar m yc k et rimligt. Men å andra sidan är detta en m yc k et förenklad

förklaring, t y m uslimerna utgör ingen underklass. I själv a v erk et existerar

det so cial k astsystemet ä v en bland m uslimer utan att nö dv ändigtsvis sank-

tioneras a v religionen. Den enda kraft stark nog att kunna rasera dessa

ark aisk a strukturer är globaliseringen. Om det är en gud vi alla t yc ks tillb e

lik a passionerat t yc ks det v ara Mammon.

Hinduismen är uråldrig i Indien medan islam är en senare imp ort. Dess

storhetsp erio d inneföll under Mogh ulerna som härsk ade i landet från b örjan

a v 1500-talet till b örjan a v 1700-talet. Do c k sk all man hålla i minnet att

detta v ar in te den första m uslimsk a in v asionen a v subk on tinen ten; ett �ertal

sådana hade in trä�at tidigare under vår egen medeltidsep ok. Mogh ulerna v ar

ursprungligen ett cen tralasiatiskt turkiskt/mongoliskt folk, som civiliserades

a v p erserna, o c h följaktligen blev p ersisk an dess ho vspråk som skrevs sirligt

i det arabisk a alfab etet. T urk arna är nomader med ursprung just i cen trala

Asien. En del a v dem v andrade v ästerut o c h erö vrade Arabien o c h grun-

dade det osmansk a rik et, andra gic k österut mot Kina o c h grundade dess

sista k ejsardynasti. Mogh ulerna k an ses som dess sö dra gren. Mogh uler-

nas historia är färgrik o c h misstänk er jag föga k änd bland sv ensk ar. Sex

stora mogh ulhärsk are b ör man lägga på minnet. Babur, den ursprunglige

erö vraren, dennes son Ham uy an, sonsonen Akbar (den store), sam t efter-

följande Y ahangir, Shah Jahan (som lät b ygga T a j Mahal), o c h slutligen

Aurangzeb som vi sk all få tillfälla att återk omma till. Dessa äktade v anligen
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hinduisk a prinsessor o c h, som så många andra indisk a erö vrare, assimilerades

de a v ursprungsb efolkningen. Inga trän v äxer upp till himlen som b ek an t

o c h Mogh ulernas v älde blev för stort o c h det fram v äxande hinduisk a imp eriet

Maratha i sö der satte stopp för den expansion som tenderade till att lägga

under sig hela subk on tinen ten.

Vilk en roll sp elande europ erna under denna tid? En högst marginell.

Mogulernas imp erium v ar ett mäktigt rik e som i sin materiella lyx nog

kunde mäta sig med vilk et sam tida europ eiskt land som helst. V arifrån

k ommer egen tligen b egrepp et - Österns rik edomar? P ortuguiser, holländare,

engelsmän o c h fransmän höll sig till kustsstäder o c h sysslade med handel. In-

gen människ a lär v ara så oskyldigt sysselsatt som när hon tjänar p engar. De

europ eer som sökte närmare k on takt med den indisk a civilizationen under-

ordnade sig den, t y v ad hade de för v al? De in tog ä v en en m yc k et toleran t

hållning gen temot många a v hinduismens mera extrema sedv änjor, såsom

änk ebränning o c h rituella mord på främlingar. Under 1800-talet stärktes

det engelsk a in�ytande, både k ommersiellt o c h militärt, utn yttjande den in-

disk a splittringen o c h mogulimp eriets sv aghet. England hade vid den tiden

h unnit marginalisera F rankrik e (v ars gallisk a relikt - P ondic herry , forfarande

återstår sö der om Chennai) o c h represen terades a v dess ostindisk a k ompani,

som gradvis tillsk ansat sig större o c h större b efogenheter o c h vuxit ur sin roll

som ett ren t handelsb olag. En kritisk v ändpunkt v ar det så k allade Sep o y

upproret 1857.

Gandhi staty i Pondicherry 

Indierna v ände sig mot engelsmännen o c h massak er-

ade en hel del a v den vita europ eisk a b efolkningen.

Den engelsk a hämnden v ar oprop ortionerlig, som så

ofta i krig, o c h dessutom utpräglat rasistisk

12

. Det

gamla mogh ulimp eriet, som hade reducerats till en

formalitet o c h en esoteriskt ho vkultur där p o esin �ö-

dade, krossades fullständigt, o c h Delhi lades i ruiner.

Den siste mogh ulens familj mördades inför hans ögon

o c h själv försmäktade han i förö dmjuk ande fången-

sk ap. Därefter tog den engelsk a nationen ö v er Indien,

den blev den juv el i drottning Viktorias krona, som

den engelsk e premiärminsitern Disraeli kunde förära

sin t ysktalande monark. Den engelsk a ö v erheten - the

British Ra j, skulle v ara för evigt, men v arade knappt

h undra år. Den indisk a frihetsrörelsen under första

halv an a v 1900-talet k änner vi alla till.

Gandhi är dess ob estridde p ortal�gur. Den bild vi förknippar med honom

12

Jan Myrdsal skriv er (i 'Indien v än tar') att in te ens b ö dlarna inom SS ådaglade sådan

en tusiasm i sitt slaktande som de brittisk a o�cerarna g jorde. Do c k tilläggas sk all, att

indisk a trupp er stred på bägge sidor. Sp eciellt de legendarisk a Gurkhas v ar hela tiden

lo jala med Britterna.

14



- den magre ask eten i ett höftskynk e som sitter o c h spinner vid sitt hjul,

är giv etvis en k onstruktion. Gandhi i unga år v ar v erksam i London o c h

Sydafrik a. Han v ar då en prydlig ung man i k ost ym. Jäm te honom hade vi

Nehru, en annan brahmin, som blev det självständiga Indiens första presi-

den t (en självständighet som förmörk ades a v det sam tida bildandet a v Jin-

nahs

13

m uslimsk a sep eratistisk a stat) o c h som uttalade de ofta citerade orden

om när midnattens timma har slagit k ommer Indien att v akna upp till sin

självständighet. Nehru hade utbildats vid Oxford o c h v ar en t ypisk repre-

sen tan t för den Anglo-Indisk a eliten. Hans far hade sp elat en fram trädande

p olitisk roll o c h när sonen v äxt ur sina pla yb o ylater trädde han in i sin

faders parti - K ongresspartiet

14

som under den engelsk a tiden sp elat en lik-

nande roll som den som ANC sp elade i Sydafrik a under apartheid (o c h ä v en

därefter)

15

. Nehru v ar följdaktligen fängslad under ett par omgångar under

Oxar i Vellore, Tamil Nadu 

sina första år som självständighetsk ämp e.

K ongresspartiet v ar under de första de-

cennierna a v den efterföljande självstän-

digheten det dominerande partiet i Indien

med en klart an tisekterisk pro�l (d.v.s.

inriktat på att motarb eta etnisk pro�ler-

ing o c h nedmon tera k astv äsendet) dedik-

erad till att lyfta de fattiga massorna ur

sitt armo d o c h genomföra en industralis-

ering a v landet

16

. Som förebild v ände sig

Nehru mot So vjet o c h under den första

tiden initierades femårsplaner. Men In-

dien blev ingen diktatur a v so vjetiskt snitt,

Nehru g jorde en klar åtskillnad mellan ek o-

nomi o c h p olitik, o c h trots de stora spän-

ningarna i landet har det ö v erlevt som en

fungerande demokrati i k on trast till mil-

itärdiktaturernas P akistan. Indien hade

do c k under hela k alla kriget go da förbindelser med So vjet, medan USA

t ypiskt nog satsade på P akistan som sin häst. Nehru sp elade under sina

år som premiärminister en m yc k et aktiv in ternationell roll o c h hä vdade de

13

Muhammad Ali Jinnah (1876-48) v ar ledaren för den 'm uslimsk a ligan' sedan 1913 o c h

formade i b örjan a v 40-talet idén om en m uslimsk stat, in te nö dv ändigtsvis en territoriell

sådan. Planerna på en b ona-�de fysisk separation tog do c k gradvis form under decenniet.

14

Den minnesgo de läsaren asso cierar Nehru med en vit t ygmössa. Denna k an man

fortfarande se i Indien. Den refereras till såsom k ongressmössan.

15

Indian National Congress (eller 'Congress part y') är en a v de äldsta demokratisk a

partierna i v ärlden o c h grundades 1885 a v medlemmar i det o cculta sällsk ap et 'Theosophial

So ciet y'. ANC är en efterapning från 1923 men går tillbak a till en tidigare akron ym

SANNC (South African Nativ e National Congress) från 1912

16

En b egynnande industrialisering a v Indien hade b egynn t redan i b örjan a v 1800-talet,

främst inom textilindustrin, men denna hade kv ä vts a v engelsmännen
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alliansfria staternas roll mellan sup ermakterna. Han brottades med stora

problem do c k. F ramförallt Kashmirkrisen, som änn u in te är löst har utg jort

ett öpp et sår i ö v er sextio år. Detta v ar ett arv från den famösa partitio-

nen. Kashmir med hinduisk kung har en h uvudsakligen m uslimsk b efolkn-

ing. Men ä v en förhållandet med Kina, som ledde till kinesisk a erö vringar

upp e i Himala y a, v ar åtminstone vid den tidpunkten p oten tiellt m yc k et all-

v arliga. F ortfarande är gränsdragningarna k on tro v ersiella. Kashmir ledde så

småningom till ett an tal militära k on�ikter mellan Indien o c h P akistan som

ett par gånger utm ynnade i regelrätta krig, framför allt strax efter Nehrus

dö d (1964). Det sista, hösten 1971, har vi redan refererat till, o c h in träf-

fade under hans dotter Indira Gandhi regeringstid. Relationen mellan de två

n umera k ärn v ap en b est yc k ade riv alerna är fortfarande m yc k et spända. Vis-

serligen ägde en mark an t uppmjukning rum i b örjan a v 2004 o c h hopp tändes

om en v araktig normalisering. Indisk a m yndigheter anklagar do c k P akistan

för att delaktighet i den terroristmassak er som in trä�ade i Mum bai hösten

2008.

Elefant i Devarajaswamitemplet, Kanchipuram
Tamil Nadu

Till de mindre problemen för Nehru un-

der de första åren hörde en k onsolidering

a v den indisk a staten, vilk et innebar dels

det fullständiga inlemmandet a v Hyder-

abad

17

o c h dels det oblo diga ö v ertagan-

det a v Goa fån p ortugiserna. Det senare

v äc kte vissa sark astisk a k ommen tarer när

det b ega v sig, men är n u helt b ortglöm t.

Nehru efterträddes så småningom a v sin

dotter Indira Gandhi (ingen relation till

Mah tma Gandhi) v ars järnhårda hand o c h

undan tagslagar under 70-talet �c k en del

ögon bryn att lyftas. Ett m yc k et imp op-

ulärt pro jekt v ar den mer eller mindre friv-

illiga steriliseringen, som do c k in te ha kun-

nat stä vja den b efolkningsutv ec kling vi in-

ledningsvis b erörde. Indira Gandhi mör-

dades som b ek an t hösten 1984 a v sina

sikhisk a livv akter, vilk et reulterade i en slakt på sikher i New Delhi den när-

maste tiden därefter. Sedan dess har en a v hennes söner Rahiv Gandhi v arit

premiärminister, o c h ä v en han mördades, denna gång vid ett självmordsat-

ten tat på en v alturne i sö dra Indien 1991. Sonen Gandhi är annars aktuell i

sam band med Boforssk andalen, vilk en satte Sv erige på k artan för de �esta in-

17

Hyderabad v ar aldrig formellt del a v den Brittisk a ö v erheten o c h v alde vid

självständigheten att in te gå med i Indien utan föredrog att an tingen v ara självständigt

eller gå med i P akistan, t y Nizamen som st yrde v ar m uslim. Nehru ansåg detta v ara

strategiskt oacceptab elt o c h ett in b ördeskrig sto d sn ubblande nära, detta a vv ärjdes do c k

genom en e�ektiv blok ad o c h redan 1948 blev Hyderabad en del a v den indisk a unionen.

16



dier. Mordet hade do c k inget sam band med detta, utan v ar snarare relaterat

till det pågående in b ördeskriget i Sri Lank a, som först på våren 2009 �c k ett

(m yc k et blo digt) a vslut. Klanen Gandhi är änn u in te uträknad i den indisk a

p olitik en, efter de bägge sönernas dö d

18

har fanan burits vidare a v en a v

sv ärdöttrarna - Sonia Gandhi, en italiensk a. Barn barnen har n u b örjat v äxa

upp o c h så försiktigt prö v at sina vingar. Den n uv arande premiärministern -

sikhen Manmohan Singh

19

medlem a v K ongresspartiet initierade under sin

tid som �nansminister i b örjan a v 90-talet en lib eralisering a v den indisk a

ek onomin, som har inneburit något a v en rev olution, åtminstone för medelk-

lassen. En ung indisk k ollega till mig b erättade att man alltid sett på sitt

land som stagnerat o c h där ingen ting hände, men att under senare år har

denna syn radik alt förändrats. Denna utv ec kling har, som jag an t ytt sina

baksidor, en annan ung indisk matemaik er jag trä�ade vid T ata institutet

hösten 2008 ondg jorde sig ö v er att professorer n u har bilar. Det hade v arit

otänkbart förr i tiden.

2 Hyderabad

Hyderabad är en mångmiljonstad i Sö dra Indien, placerad på en subk on ti-

nen tens hö jdplatå, ungefär halvv ägs mellan Chennai o c h Bom ba y . Det är

Indiens sjätte stad till folkmängd o c h utgör h uvudstad i delstaten Andra

Pradesh. Näst till Bangalore anses det v ar den ledande IT-staden i Indien.

Det omgiv ande landsk ap et är säreget, torrt o c h dominerat a v stora runda

klippblo c k som ä v en sök er sig in i staden.

Invanderande
klippblock

Jag b esökte Hyderabad första gången i jan uari 2004. Jag tog tåget från

Chennai upp till Mum bai o c h passade på att göra ett par dagars upp ehåll

i denna stad med historisk a anor. Chennai o c h Bom ba y har k orta historier

o c h relaterar h uvudsakligen till Indien som handelsplats med v ästerlandet,

Hyderabad är annorlunda, ä v en om dess historia, säg jämfört med Delhi

18

En äldre son omk om i en priv atplans �ygolyc k a medan mo dern änn u levde.

19

Alla sikher heter Singh i efternamn. 'Singh' b et yder lejon.
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o c h Uppsala för den delen är gansk a k ort. Den grundlades i slutet a v 1500-

talet Jag anlände under en a v Indiens tre nationella helgedagar - Republic

Da y . Till synes allt v ar stängt. Plåtjalusier neddragna ö v erallt o c h någon

k arta ö v er staden sto d in te att uppbringa. Jag irrade omkring i hettan o c h

k om så småningom ner till Musi �o den som ringlar sig igenom staden. Jag

k orsade en bro, ö v erv äldigades a v ammoniumstank en från en nedkissad m ur

o c h blev därefter erb juden lift a v en snäll o c h fet farbror i en Autoric ksha w.

Han föresto d en an tikv arisk b okhandel o c h undrade om jag hade författat

någon b ok (vilk et ga v mig dåligt sam v ete). När den puttrande autoric ksha wn

sv ängde run t ett par gathörn upp en barade sig ett par v äldiga p ortaler, en

enorm folksamling, o c h jag t yc kte mig ha hamnat mitt i T usen o c h en Natt.

Den snälle farbrorn b jö d på skjutsen o c h jag gic k a v. Detta är 'Gamla Stan'

i Hyderabad, dominerat a v 'landmärk et' Charminar. 'Char' b et yder fyra på

hindi, o c h 'minar' refererar upp en barligen till 'minaret'.

Charminar, Old Town Hyderabad

F yra minareter står såsom hörn i en up-

phö jd kv adratisk b yggnad

20

. Giv etvis

klättrar man upp efter att ha b etalat

en ic k e försum bart an tal rupier, t y ut-

länningar b etalar b et ydligt mer än de

inhemsk a, ett förfarande som sprider sig

run tom i tredje v ärlden, inklusiv e Ryss-

land. En trång spiraltrappa leder upp

till mittinsatsen. Härifrån har man en

utsökt utsikt ö v er marknaden nedanför.

Jag v andrade omkring ett par timmar

i vimlet o c h fascinerades a v alla dessa

kvinnor med nik ab. Heltäc kta sånär som

en springa för ögonen. Jag fann detta

på den tiden exotiskt o c h i ö v erenstäm-

melse med den allmänna T usen o c h en

Natt atmosfären. Hyderabad är pär-

lornas stad. Det är t ydligen v ad man

sk all handla här. En annan sev ärdhet i

Hyderabad förutom Charminar är Gol-

conda F ort, som anlades i sam band med

grundandet a v staden. Detta fort är n u en ruin, en gång i tiden omringad

o c h b elägrad o c h slutligen in taget o c h reaserat a v samme Aurangzeb, v ars

namn jag bad läsaren hålla i minnet i det föregående a vsnittet. Detta fort

insp ekterade jag giv etvis vid ett senare tillfälle under min tre dagar långa

vistelse. Däremot de olik a mausueler som inh yser kropparna till de a vlidna

inom Qutb Shah dynastin som grundade Hyderabad hoppade jag då ö v er.

Istället b esökte jag stadens förnämliga djurpark, k ansk e Indiens främsta.

20

En bild på denna åter�nnes i ett tidgare n ummer a v Utskic k et 2006:1 vill jag minnas.
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Drygt sex o c h ett halvt år senare b e�nner jag mig ån y o i Hyderabad.

Denna gång åter med tåg men från Bangalore o c h med min fru som sällsk ap.

Det är tidigt på morgonen, det är mörkt o c h förhållandevis folktom t. Vi v et

in te v ar någonstans denna tågstation b e�nner sig i staden. När vi k ommer

ut ur stationen omringas vi a v allehanda påstridiga c hau�örer. Jag ger dem

namnet på hotellet - W aln ut hotell, o c h ett pris ö v erensk ommes mellan min

tu�are fru o c h c hau�ören o c h vi stuv ar in oss i den trånga auto-ric ksha wn,

något som under vår tre v ec k or långa tur i sö dra Indien hade blivt en in v and

rutin. Denne stannar do c k till lite senare o c h b egär att få mera uppgifter

o c h sk ak ar sedan på h uvudet. Det är för långt. Min fru får honom att

k öra till närmaste busstation o c h där lyc k as vi fråga oss fram till rätt buss.

Det ligger sannerligen långt b orta. Gryning hinner bli dag innan vi plötsligt,

närmast ute på visc han, far förbi just ett hotel med namnet W aln ut. Kan det

v erkligen v ara rätt? Det ser gansk a ob et ydligt ut, o c h framför allt isolerat.

Vi stiger a v vid nästa busshållplats o c h efter att ha förgä v es försökt få en färd

tillbak a för h yggligt pris med taxi eller ric ksha w, hoppar vi på första bästa

buss i motsatt rikting. Det visar sig v ara det rätta hotellet. Det billigaste

jag hade funnit på listan.

Registration desk, HICC
ICM i Hyderabad 2010 äger således rum i v ad som närmast k an b eskri-

v as som en hangar långt utanför stadsk ärnan. Det refereras till som HICC

(Hyderabad In ternational Con v en tion Cen ter). A tt ta sig dit med allmänna

k omm unik ationsmedel är omö jligt, med taxi eller autoric ksha w förhållan-

devis dyrt, återstår endast den sh uttle service de indisk a arrangörerna har

ordnat. Detta b et yder att man isoleras, o c h k on trasten med Beijing 2002 är

slående. Då hade vi alla delegater fria pass på bussar o c h tunnelbanor, det

v ar bara att visa sin namnskylt som dinglade på bröstet. Hela Beijing låg

öpp et för ens fötter. In te Hyderabad. Man skulle lik a gärna ha kunnat hålla
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till på Månen. A v den omgiv ande indisk a v erkligheten märk er man knappast

ett dyft. Oc h de delegater som v ar inh ysta i det lyxiga hotellet i anslutning

till hangaren, skulle, om de in te v ar initiativrik a, in te upplev a något an-

nat a v Indien än transp orten mellan �ygplatsen o c h hangaren. Detta v ar

en b esvik else, men t ydligen v ar denna hangar den enda plats i hela Indien

som sto d att uppbringa, stor nog att kunna inh ysa alla de delegater man

förv än tade sig v ara närv arande under öppningsceremonin.

Venuen, HICC

V ad b estår en matematisk k onferens a v

denna storlek a v? Jag menar om man

sk all anlägga ett ren t logistiskt p ersp ek-

tiv. Först o c h främst måste man trans-

p ortera deltagarna från sina spridda h us-

rum till k ongressv en yn. Detta fungerade

ä v en om det v ar k aotiskt o c h man bruk ade

förtvivla till sista stund

21

. Sedan måste

man utfordra dem. Detta däremot funger-

ade utmärkt. Maten v ar knappast spän-

nande, men den distribuerades snabbt utan

långa k ö er, men skulle man sitta så v ar

det på golv et, annars �c k man stå vid

b ord. T e o c h k a�e �c k man ä v en vid upp-

visande a v kup ong, men på k ak or kunde

man få sitt lystmäte gratis. Sist men in te

minst, måste deltagarna slussas in o c h ut

ur föreläsningssalar. Bortsett från den

jättelik a salen, fanns det ä v en ett an tal andra. Dessa v ar lätta att �nna

o c h v ar k ompakt b elägna. I tillägg till detta fanns det 'help desks' o c h ett

v äl tilltaget cyb erk afé. Det v ar lite si o c h så med k on takter på v äggarna,

men jag hade inga större problem med min 'laptop'. Det trådlösa nätv erk et

fungerade för det mesta.

Annars slogs man a v de rigorösa säk erhetsrutinerna. A tt man utsätts

för �ygplatsk on troll vid in vigningar är n umera något man räknar med. När

allt k ommer omkring bruk ar dessa b evistas a v statsö v erh uvuden

22

. Nytt v ar

do c k i Hyderabad att skyttelbussarna k on trollerades vid infarten, o c h vid

själv a ingången till v en yn, �c k man gå igenom en k on troll a v sina v äsk or

ibland med lite kroppsvisitering som följd. Man k an i viss mån förstå detta

med tank e på den massak er som ägde rum i Mum bai no v em b er 2008. Men

sk all det ä v en bli fram tidens melo di?

21

En indisk delegat anmärkte syrligt att hade detta in trä�at i Kina, hade den ansv arige

skjutits.

22

Ett stort säk erhetspådrag i sam band med presiden tens ank ommande ägde rum i hela

Hyderabad. Jag v äc ktes mitt i natten a v att det knac k ade på dörren. Nak en glän tade jag

på densamma för att �nna ett par b ev äpnade soldater utanför. T rots deras m undering

in tog jag en gansk a irriterad attit yd o c h de lommade så småningom iv äg.
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3 ICM

Huvudpunkten, o c h k ongressens klimax, är öppningsceremonin. Därefter må

cynik erna säga att det går nedför. Inget annan tilldragelse under en k ongress

samlar så många åhörare o c h åsk ådare. Med tank e på de rigorösa säk erhets-

b estämmelserna hade vi uppmanats att k omma i go d tid. Skyttelbussen

från mitt hotell skulle in te do c k fara förrän gansk a sen t, torts mina en v etna

försök att tidigarelägga a vgången. Ivrig o c h orolig ha�ade jag därmed en

autoric ksha w ute på v ägen utanför hotellet o c h k ördes med vinglande fart

till k ongresscen tret. Följaktligen �c k jag sitta o c h v än ta en lång tid på till-

dragelsen.

Indiens presiden t är en kvinna - Prathiba P atil, som har hållit denna p o-

sition sedan 2007. Ett stort n ummer görs a v att hon är kvinna, o c h indiens

första kvinnliga presiden t därtill. Glömmer man in te då att under en lång

tid v ar en kvinna Indiens mäktigaste 'man' - Indira Ghandi. Hon, P atil, an-

lände så småningom med sitt en tourage, under det att alla sto d upp när den

indisk a nationalsången sp elades. Bland hennes en tourage märktes en man

som bar en liten låda med handtag. V ad innehöll denna låda? K o derna för

a vfyrningen a v den indisk a k änrv ap enarsenalen? Den amerik ansk e presiden-

ten har alltid dessa tillgängliga, men den indisk a presiden ten har en en bart

ceremoniell roll. 'Master of ceremonies' v ar en kvinna, som höll en ypp erlig

presen tation a v Indien, o c h v ars inledande ord jag har som sagt låtit mig in-

spireras a v. Efter henne blev det plågsam t att lyssna på alla de tal som hölls

a v v arjehanda luminarious på p o diet, inklusiv e presiden ten själv. Endast en

a v dessa hade v ett att hålla m un, o c h det v ar Louis Niren b erg. V ad hade

han förresten på p o diet att göra?

V ad den månghö vdade publik en sitter o c h v än tar på är snarare presen-

tationen a v Fieldsmedaljörerna än talen. Denna gång v ar det återigen fyra

utv alda, den lille vietnamesen Ngo Bao Chau, vår egen ryss Smirno v (som

nästan en gång i tiden v ar sv ensk), israelen (den förste) Lindenstrauss, sam t

den extrem t v älklädde fransmannen Villani, skrudad i v ad som såg ut som en

v ec klad haklapp. Närmare presen tation a v dessa står att �nna annorstädes

i Utskic k et. De �c k sina medaljer ur presiden tens hand, o c h säk ert blåstes

det fanfarer, men om detta k ommer jag in te ihåg. Eftersom prisutdelnin-

gen är en sådan succé, k an det in te sk ada med lite andra priser dessutom.

Nev anlinna-priset är etablerad sedan ett an tal år. Det ges till en yngre för-

måga inom datalogin, o c h en sådan k an nästan k änna sig som �eldsmedaljör.

Gauss-priset däremot delades ut för första gången 2006 i Madrid. Här gäller

inga åldersgränser. I Madrid v ar pristagaren Kiy oshi Ito 91 år gammal o c h

�c k represen teras a v sin dotter, I Hyderabad hade däremot den ungdomlige

(70+) Y v es Mey er inga problem med att själv ta emot priset. Mey er bidrager

till Utskic k et med en liten essä om elitutbildningen i F rankrik e

23

. Oc h i år

23

Detta är en liten del a v en längre in tervju jag håller med honom, o c h som sk all
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hade ytterligare ett pris till minne a v Chern instiftats. Dess förste recipi-

en t v ar Louis Niren b erg. (Detta förklarar delvis hans närv aro på p o diet.)

Efter utdelningen så tågade Indiens första dam ut under förv än tad p omp,

o c h mannen med den hemliga lådan försv ann lik aså i hennes k ölv atten (o c h

då b ehö vde vi in te b ekymra oss som den lådan mera).

Efter ceremonin anordnades en pressk onferens med pristagarna dit jag

smög mig in i min egensk ap a v journalist. Det v ar mera v älb esökt än

motsv arande i Madrid, då ändå P erelmans från v aro hade g jort ett visst ek o

utanför den matematisk a v ärlden. Pristagarna ansattes a v ett an tal trev ande

o c h förvirrade frågor på vilk a det v ar knappast mö jligt att sv ara v ältaligt o c h

engagerat. Efter sp ektaklet b jö ds det på stående bu�etlunc h, kulinariskt

ö v erlägsen v ad som annars v ar tillgängligt. Pristagarna skrevs sedan upp

i v ar sin spalt i 'Re�exions', k ongressens eget n yhetsblad som sedan skulle

utk omma v arje dag tryc kt på glättat papp er o c h tillgängligt i dingnande

högar vid föreläsningssalen eller vid 'help desk'. På eftermiddagen ga vs de

sedv anliga 'laudations' om Fieldsmedaljörernas arb eten. Inget a v dessa före-

drag v ar minnesv ärda, somliga v ar under all kritik i fråga om så elemen tära

sak er som synkronisera o v erheaden med det m un tliga framförandet. Jag sk all

in te nämna några namn, ä v en om det är ett som jag sp eciellt har i åtank e.

Bill Casselman, omslagsredaktören för Notices, ink ommer på annan plats

med en rapp ort om eländiga föredrag. Slutligen ga vs sen t på eftermiddagen

den första 'Ab el Lecture', naturligt nog a v probabilisten V aradhan, indier

o c h tillik a Ab elpristagare 2008.

En 'Congress' a v detta slaget b juder ä v en på ett an tal so ciala b egiv en-

heter. En gemensam middag anordnades, o c h efter m yc k et om o c h men ly-

c k ades h ungriga deltagare bussas dit. Maten tog däremot slut gansk a snart,

o c h enligt rykten b örjade v atten sprutas på upprörda middagsgäster för att

lugna ner dem. Jag v ar tidigt ute o c h missade den påstådda dramatisk a

a vslutningen, do c k in te maten. I tillägg ä v en några kulturella program, som

indisk dans o c h m usik. En teaterp jäs 'A disapp earing n um b er' uppfördes a v

ett am bulerande brittiskt teatersällsk ap på en närb elägen teater i Hyderabad.

Denna föreställning v ände sig till allmänheten, men ICM hade reserv erat två

kv ällar. Pjäsen handlade om mötet mellan Raman ujam o c h Hardy o c h b erät-

tades med �ash bac ks o c h rörliga bilder pro jicerade på bakv äggen. Den v ar

allmän t suggestiv o c h t yc ktes ha uppsk attats, ä v en om en del indier �nner

att Raman ujam o c h hans liv står dem upp i halsen. Ett stort n ummer ges

a v Raman ujams iden titet

1 + 2 + 3 + 4 + � � � = �
1
12

som man måste v ara ett geni för att in te skratta åt.

Världsmästaren i sc hac k heter n umera Visw anathan Anand o c h är indier.

Han sattes att sp ela sim ultansc hac k mot 40 matematik er (John Ball, f.d.

publiceras i EMS Newsletter
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IMU presiden t �c k förmo dligen k alla fötter o c h lät i sista stund sin son

ö v erta hans stol). Alla matematik er förlorade utom en viss Srik ar V aradara j

som lyc k ades erhålla remi.

Indiskt schack (och matematik?) geni

Denne indier är endast fjorton år gammal,

o c h, misstänk er man, något a v ett matem-

atiskt underbarn dessutom. Hur är det, är

sc hac k o c h matematik så närb esläktade?

De som organiserade hela sp ektaklet v ar

t ydligen a v den åsikten, o c h Anand själv

t yc ktes instämma. Han hade, enligt en in-

tervju i 'the Hindu' v arit någorlunda in-

tresserad a v matematik när han gic k i sk o-

lan, men sedan tog sc hac k et all hans tid i

anspråk. Do c k så fann han Stev en Stro-

gatz krönik or i matematik i NYT in tres-

san ta o c h b eklagade att dessa t ydligen n u

g jort ett upp ehåll. Anand, o c h därmed

ä v en ICM, blev nationellt uppmärksam-

mad under uppträdandet, t y han o c h Da v-

id Mumford, hade blivit utv alda att bli

hedersdoktorer vid Hyderabad Univ ersit y .

En b yråkrat hade emellertid dragit i nö dbromsen o c h hä vdat att ingen

a v dem v ar indisk a medb orgare. Detta fördrö jde ärendet o c h ceremonin

inställdes. Anand v ar upprörd ö v er att hans indisk a medb orgarsk ap b et-

vivlades o c h v ägrade att ta emot utmärk elsen. Detta uppmärksammades a v

medierna o c h en kv äll utg jorde detta topp-n yheten på TV. Anand jämfördes

med en idrottsman o c h Indiens oförmåga att uppsk atta sina sp ortstjärnor

b eklagades. Det hela illustrerades med vignetter från k ongressen. Mumford

nämndes in te på TV, däremot i de nationella tidningarna som rapp orterade.

Allt som äger rum på en ICM står in te i det o�ciella programmet. Kansk e

det mest spännande händer 'o�-stage'. Små part yn hålles i största hem-

lighet, dit man in te har tillträde såvida man in te är o�ciellt in b juden. A v

förklarliga sk äl har jag därmed in te så m yc k et att förtälja från dessa, föru-

tom att jag i min oförv ägne k ollega Osmo P ek onens sällsk ap lyc k ades tränga

mig in ibland, hä vdande att jag hörde till pressen. T ac k v are detta kunde

jag njuta a v en ö v erdådig fyra rätters bank ett som den Sydk oreansk a delega-

tionen anordnade. Sydk orea k ommer nämligen att anordna ICM 2014, o c h

man �c k in tryc k et att de tänk er ö v erglänsa alla tidigare ICM. A v bank etten

att döma v erk ar detta in te helt otroligt. Detta löfte k an utgöra en naturlig

slutpunkt för denna rapp ort.
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Lästips

Den unge sk otsk e historik ern William Darymple har skrivit m yc k et om

Indien. 'The White Mughal' o c h 'The Last Mughal' relaterar till Mogulp e-

rio den. Han har ä v en i 'The Cit y of Djinns' skrivit om sitt år i New Delhi.

V.S.Naipaul har i sin trilogi b estående a v b ö c k erna 'An Area of Dark-

ness' , 'India: A W ounded Civilization' o c h 'India: A Million Mutinies No w'

rapp orterat om sina möten med Indien. Dessa är skrivna under resp ektiv e

60-,70- o c h 80-talet.

Bok en om hinduismen är författad a v K.M.Sen o c h har titeln 'Hinduism'.

Mogulen Babur har skrivit en m yc k et uppsk attad självbiogra� som är

tillgänglig i engelsk ö v ersättning i P enguin.

S.Meh ta har skrivit om Bom ba y 'Maxim um Cit y' .

Som tidigare nämn ts b esitter Indien en m yc k et rik sagosk att. De episk a

v erk en Rama y ana o c h Mahabaratha ö v erträ�ar åtminstone i omfång Home-

ros, Bib eln o c h de isländsk a sagorna samman tagna. Det är däremot svårt

att �nna fullständiga engelsk a ö v ersättningar. För att 'förstå' Indien b ör

man do c k ha en viss förtrogenhet med dem.

Gudom, Sri Meenakshi templet, Madurai, Tamil Nadu
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Fieldsmedaljörerna

Ulf Persson

Som b ek an t initierades Fieldsmedaljen a v den k anadensisk e matematik ern

John Charles Fields (1863-32) vid k ongressen i T oron to 1928. De två första

medaljerna delades ut i Oslo 1936 till Lars Ahlfors o c h Jesse Douglas. Sedan

k om andra v ärldskriget emellan, men sedan 1950 har det delats ut medaljer

v art fjärde år. Till en b örjan med v ar an talet sådana b egränsade till två,

do c k efter 1966 har upp till fyra medaljer getts ut. Under årens lopp har

det därmed h unnit bli en del, o c h jag tvivlar på att alla (om ens någon)

läsare på rak arm är förmögen att ge en k omplett lista a v medaljörer. Det

totala an talet är i o c h med årets kv artett upp e i 52 st yc k en. Precis som

med Nob elpriset i litteratur innehåller listan ett an tal upp en bara luc k or, h u-

ruvida det ä v en i likhet med det famösa litteraturpriset innehåller o v ärdiga

k andidater sk all vi in te sp ekulera om

1

. Många a v pristagarna är så k allade

'h ushållsnamn' o c h k ända a v alla matematik er. Jag tänk er på namn som

Sc h w arz, Serre, A tiy ah, Grothendic k o c h andra (v arje matematik er har v äl

sin lista ö v er vilk a som är allmän t v älk ända). Ingen norrman har v äl undgått

att k änna till att Selb erg (50) �c k medaljen, liksom v arje sv ensk är v äl med-

v eten om att Hörmander (62) lik aså är en medaljör. Finnarna v ar do c k

först. Serre är fortfarande den yngste matematik er som blivit hedrad; han

v ar änn u in te fyllda 28 vid tiden för utdelandet. Jag misstänk er att hans

rek ord k ommer att bli svårt att slå. A v Fieldsmedaljörer k ommer 13 från

USA. 11 från F rankrik e o c h 9 från Ryssland. Storbrittanien har sex, Japan

har tre o c h lilla Belgien två (Deligne o c h Bourgaine.) Inga andra länder

har mer än en. Anmärkningsv årt är att T yskland bara har en (F altings).

Detta är giv etvis en följd a v att Fieldsmedaljen b örjade först på allv ar att

utdelas under andra halv an a v 1900-talet. I slutet a v artik eln ges ett full-

ständigt facit ö v er sam tliga medaljörer, sam t för den in tresserade ytterligare

statistisk a uppgifter a v tviv elaktigt v ärde.

Fieldsmedaljen, som n u m yn tats i ö v er 50 k opior (jag v et in te om mågon

m yn tades för P erelman, o c h i så fall v ar den n u åter�nnes) b estår a v guld.

Den har designats a v den k anadensisk-amerik ansk e skulptören Rob ert T ait

McKenzie (1867-38). På ena sidan �nner man ett p orträtt a v Arkimedes

på andra sidan en latinsk inskription. Medaljens k an t har ägarens namn

inristat. För att läsaren sk all få en k änsla för medaljen som ett ren t fysiskt

ob jekt k an vi nämna att dess diameter är 63.5 mm o c h dess tjo c klek 2.5 mm,

sam t att den v äger 160 g. Jag är Cedric Villani m yc k et tac ksam för att efter

1

Enligt rykten skulle det ä v en i V ancouv er 1974 ha delats ut fyra medaljer, men den

rysk e medlemmen i prisk ommitten inlade sitt v eto mot Manin o c h Arnold. Ryssarna

visste minsann vilk a som v ar de v ärdiga rysk a k andidaterna. Man noterar att på grund

a v andra v ärldskriget så försv ann två ICM o c h fyra p oten tiella medaljörer som sedan föll

för fyrtioårs strec k et. Det står v ar o c h en fritt att sp ekulera i vilk a som skulle ha kunnat

hedras.
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b egäran ha utfört dessa mätningar o c h vidareb efo drat dess resultat till mitt

o c h läsarnas fromma. Den naturliga frågan är h uruvida medaljen är a v ren t

guld. Problemet är att medaljen är ingen ren cylinder, som min sagesman

påp ek ar, den redan nämnda Arkimedes reliefen (v ems relief kunde ha v arit

bättre lämpad i sam band med denna fråga?) lägger till en utbuktning, som

Villani uppsk attar till mellan en fjärdedel o c h en tredjedel a v den renslipade

cylinderns v olym. Den förv än tade vikten blir då enligt dennes uträkningar

mellan 191 g o c h 204 g. Guldets renhet räknas som b ek an t i k arat. En k arat

är en tjugofjärdedel, så ren t guld är 24 k arat. Karat tar ingen hänsyn till de

andra legeringsmetallerna. Dessa är t ypiskt silv er eller k oppar, ibland sp etsat

med en knivsudd zink eller två för hårdhetens skull. Om vi n u b etec knar

med G guldets densitet o c h C den andra metallens densitet o c h � bråkdelen

a v den förv änade vikten, sam t an tar att v olymen är additiv vid legeringar

�nner vi lätt att an tal k arat b eräknas enligt formeln (vi talar om viktdelar)

24(
�G � C

� (G � C)
)

Om legeringsmetallen är k oppar k ommer k araten att ligga mellan 20 o c h

18.3, medan om den är silv er k ommer det att röra sig om mellan 18.45 o c h

16.15. Jag misstänk er att medaljen är 18K (en standard guldlegering) vilk et

b et yder att vi har 120 g äkta guld (sam t ä v en silv er). Guldpriset rör sig om

cirk a 40 dollar p er gram, så vi talar om närmare 5000 dollar i guldv ärde. I

tillägg till medaljen får vinnaren 15 000 dollar i k on tan ter. In te att förakta

men i prissummesammanhang sym b oliskt.

Följande matematik er �c k Fieldsmedaljer i Hyderabad.

Elon Lindenstrauss (Hebrew Univ ersit y , Israel)

for his results on measure rigidit y in ergo dic theory , and their applications

to n um b er theory .

Ngô Bao Châu (Univ ersité P aris-Sud, Orsa y , F rankrik e)

for his pro of of the F undamen tal Lemma in the theory of automorphic

forms through the in tro duction of new algebro/geometric metho ds.

Stanisla v Smirno v (Univ ersité de Genèv e, Sc h w eiz)

for the pro of of conformal in v ariance of p ercolation and the planar Ising

mo del in statistical ph ysics.

Cédric Villani (Institut Henri P oincaré, P aris, F rankrik e)

for his pro ofs of nonlinear Landau damping and con v ergence to equilib-

rium for the Boltzmann equation.

Nedan följer k orta biogra�sk a b eskrivningar a v v ar o c h en a v pristagarna

sam t deras arb eten. I slutet bifogar jag deras sv ar på förfrågan h uruvida
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de v ar ö v errask ade ö v er att få medaljen. Dessa sv ar utgör inledande delar

a v längre in tervjuer jag g jort med dem o c h som k ommer att publiceras i

decem b ern umret a v EMS Newsletter (o c h mö jligen något senare i Notices of

the AMS).

Foto: Ulf Persson

Elon Lindenstrauss Fö dd i Jerusalem 1/8

1970. Son till den k ände israelisk a matem-

atik ern Joram Lindenstrauss (f.36). B.Sc. i

matematik o c h fysik 1991, M.Sc i matematik

1995, Ph.D 1999. Sam tliga examina vid He-

brew Univ ersit y . Hans handledare v ar Ben-

jamin W eiss, o c h titeln på hans a vhandling

En trop y Prop erties of Dynamical Systems

Han har v arit medlem a v IAS (Institute for

A dv anced Study) 99-01, Szegö Assistan t Prof

vid Stanford 01-03, gästforsk are vid Couran t

Institute 03-05 o c h professor vid Princeton

04-10. Sedan 2008 innehar han en professur

vid Hebrew Univ ersit y .

Han har fått ett otal medla jer o c h utmärk elser sedan år 2000 o c h jag

nö jer mig med att nämna Cla y Mathematical Institute Long T erm Prize

F ello w (03-05), Salem priset 03 sam t EMS Prize 04.

Han arb etar inom ergo dteori med tillämpningar inom talteorin. Han har

g jort framsteg på Littlew o o ds förmo dan (1930) att lim inf n!1 nkn� kkn� k =
0 för två go dt yc kliga reella tal �� o c h där kxk = jx � [x]j genom att tillsam-

mans med Einsiedler o c h Katok att visa att undan tagsmängden a v trilsk ande

par (�; � ) 2 R 2
har hausdor�dimensionen noll.

Littlew o o ds förmo dan k an omform uleras i termer att �nna minima a v

pro dukten a v tre linjära former i tre reella v ariabler på en ic k e-trivial punkt i

ett gitter (Cassels, Swinnerton-Dy er 1955) vilk et i sin tur följer a v en allmänn

h yp otes som i sin tur k an omform uleras i termer a v algebraisk a grupp er, mer

sp eci�kt: Om D är delgrupp en a v diagonala matriser i G = SL(n; R ) med

sin diskreta delgrupp � = SL(n; Z) gäller att för v arje g 2 G=� sådan att

Dg är relativt k ompakt i G=� att Dg är sluten.

Denna sista omform ulering som i sin tur är ett sp ecialfall a v en förmo dan

a v Margulis för allmänna Liegrupp er, ger en gansk a go d bild a v smak en

på Lindenstrauss matematik, åtminstone som den presen teras i allmänna

föredrag. (En sådan form ulering är otviv elaktligen elegan t o c h enk el o c h

de in v olv erade b egrepp en är o c kså enkla att de�niera. Men å andra sidan

asso cierar form uleringen osökt till de t yp er a v påståenden som k ommer direkt

efter b evis, o c h är an tingen triviala eller fel.)

Han har vidare (tillsammans med Bourgain) löst P eter Sarnaks arit-
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metisk a kv an tum unik a ergo dicitetsförmo dan, sam t tillsammans med V enk atesh

studerat distributionen a v torusp erio disk a banor i några aritmetisk a rum o c h

generaliserat klassisk a resultat a v Mink o wski o c h Linnik.

I knew that I was a c andidate, though I did not exp e ct to get

the me dal. When I got an e-mail fr om L ovasz ab out a p ending

phone c al l, I mor e or less susp e cte d what was in stor e. I c ertainly

hop e that it wil l not change my life. Pr ob ably I should try to

devote a bit mor e time to try to incr e ase math awar eness, e.g.

by giving public talks or c ome to scho ols. I fe ar that getting the

me dal may also have the side-e�e ct that I b e sadd le d with a bit

mor e administr ative duties, such as writing letters and sitting on

c ommitte es. - EL.

Foto: Ulf Persson

Ngô Bao Châu Fö dd den 28/6 1972

i Hanoi. Hans far är professor i fysik

vid ett nationellt institut för mek anik.

Efter a vslutade gymnasiestudier i Viet-

nam �yttade han till P aris o c h studer-

ade vid ENS (Ecole Normale Sup érieure).

Under Gérard Laumons ledning erhöll

han sin doktorsgrad vid Univ ersité P aris-

Sud 1997. Sedan 2005 har han v arit

professor vid P aris-Sud, medlem a v IAS

sam t professor vid Hanoi Institute of

Mathematics. Han har n yligen accepterat

en professur vid Univ ersit y of Chicago.

Under gymnasietiden v ann han två k on-

sekutiv a guldmedaljer vid de in terna-

tionella matematisk a olympiaderna i Syd-

ney/Can b erra (88) o c h Braunsc h w eig (89).

Andra priser innefattar Cla y Researc h

A w ard 04 sam t Ob erw olfac h Prize 07.

Chau arb etar inom något som b enämnes Langlandsprogrammet. Detta

stammar från den k anadensisk e matematik ern Rob ert Langlands (f.36) som

under 60 o c h 70 talet form ulerade en serie förmo danden med syfte att �nna

fundamen tala o c h förenande princip er för en hel räc k a problem som rör

automorfa former, Galois represen tationer o c h L-serier. En elemen tär in-

gångsp ort utgöres a v den v älk ända kv adratisk a recipro citetsatsen som gen-

eraliserades a v Emil Artin i sin recipro citetssats inom algebraisk talteori som

utg jorde en partiell lösning till Hilb erts nionde problem. Vi talar k onkret om

ab elsk a utvidgningar a v de rationella talen o c h de tillhörande talringarna o c h
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deras primideal. Legendre sym b olen t.ex. ersättes a v den lok ala Artin sym-

b olen. Artinsk a L-serier uppk ommer med k opplingar till Diric hlet L-serier

k onstruerade via Hec k e k araktärer. Langlands v ar in tresserad a v att gener-

alisera allt detta till det allmänna ic k e-k omm utativ a fallet, vilk et ledde till

automorfa represen tationer. Denna formalism har geometrisk a tolkningar

o c h därmed vittförgrenade rami�k ationer. Den läsare v ars n y�k enhet må

ha blivit v äc kt a v detta 'co c ktail-part y sv ammel' är giv etvis v älk ommen att

'forsk a' vidare.

Langlandsprogrammet k an jämföras med Grothendiec k programmet som

hade sin glansp erio d under 60-talet. Symptomatiskt nog blomstrar (o c h

blomstrade) bägge programmen i F rankrik e. Man k an sp ekulera i h uru-

vida detta b elyser det fransk a in tellektuelle kynnet, v ars a v arter som Derri-

das dek onstruktivism har förp estat h umanioran v ärlden ö v er. Grothendiec ks

program v ar helt dominerat a v Grothendiec k själv som in te bara v ar visionär

utan ä v en tekniskt ö v erlägsen alla andra (med mö jligt undan tag a v Deligne).

Hans program strä v ade efter största mö jliga generalisering o c h abstraktion

o c h sjösatte en formidab el apparat o c h dokumen terades närmast encyklop e-

diskt. Det hä vdas ibland elakt att detta program ruinerade en hel generation

fransk a algebraisk a geometrik er (o c h härvidlag är liknelsen med dek onstruk-

tivism in te så långsökt) som förleddes till torra o c h meningslösa generalis-

eringar. Ett sådan t påstående taget b oksta vligt är do c k både missvisande

o c h ärekränk ande. F aktum är do c k att Grothendiec k hoppade a v matem-

atik en omkring 1970. Enligt honom själv så förlorade matematik en mening

o c h han drog sig undan v ärlden

2

. Om det in te hade rört matematik, hade

programmet k ollapsat. Men matematik en går som b ek an t utö v er de en-

skilda matematik erna. Visserligen innebar 70-talet en naturlig reaktion mot

Grothendiec k-programmet i den meningen att k onkreta geometrisk a problem

återigen �c k en renässans o c h allt b ehö vde in te längre form uleras i de mest

allmänna sc hema-teoretisk a termer. Detta v ar en n yttig o c h m yc k et fruktbar

utv ec kling o c h p ersonligen fann jag detta b et ydligt mera i min smak. A tt

syssla med m yc k et abstrakt matematik k an lätt bli torrt o c h meningslöst om

man in te har en djup förståelse ö v er v ad man egen tligen siktar på. Det är i

ljuset a v detta man sk all tolk a mitt inledande påstående. Men det innebar

in te på något sätt att Grothendiec ksk olan dog ut. T raditionen fördes vidare

a v en serie a v framstående fransk a matematik er - Illusie, Ra ynaud etc, o c h

dess resultat är o v ärderliga ä v en för k onkret syftande geometrik er. Den har

ä v en inspirerat o c h lagt grundv alen för den abstrakta rysk a sk olan (Drinfeld,

Beilinson, V o ev o dsky , K otsevic h.). Det utgör om något en illustration a v

2

Då o c h då återv ände han som hastigast till sin gamla passion, men utan uthållighet.

Man k an sp ekulera i orsak erna till detta. Ett men talt samman brott eller en närmast

religiös om v ändelse v ars närmare natur är förb orgad. Litteraturen om Grothendiec k som

p erson är omfattande, o c h han har skrivit en lång självbiogra� 'Récoltes et Semailles' ,

i vilk en han både gör upp med sitt för�utna sam t ådaglägger en ic k e föraktlig litterär

talang.
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matematik ens platonsk a natur. Som jag k ommer att påp ek a nedan, utan

dess landvinningar hade Langlandsprogrammet gått i stå.

Langlandsprogrammet är annorlunda, åtminstone i en so ciologisk mening.

Langlands dominerar in te på samma sätt som Grothendiec k g jorde. Han står

visserligen för det visionära men hans teknisk a skic klighet är in te i paritet.

Programmet är o c kså mera fokuserat o c h in v olv erar högst k onkreta ob jekt,

såsom GL(n) . Dess syfte är in te generaliseringar för sin egen skull utan för

att �nna underliggande förklaringar till ett stort an tal till synes orelaterade

fenomen cen trala inom den rena matematisk a traditionen.

Chaus insats inom Langlandsprogrammet har v arit i b oksta vlig mening

fundamen tal. Ett viktigt lemma (k än t som 'the F undamen tal lemma') som

Langlands tillsammans med sin studen t Diana Shelstad form ulerade på ett

tidigt stadium o c h förv än tade att det kunde gansk a rutinässigt v eri�eras

visade sig v ara en b et ydligt hårdare nöt att knäc k a. (Som Siegel, en sm ula

sark astiskt har observ erat, ett problems sv årighetsgrad låter sig in te v ärderas

förrän det blivit löst). Först visade Chau lemmat tillsammans med sin han-

dledare i ett sp ecialfall, senare löste han det allmänna fallet på egen hand.

Signi�k ansen a v hans b edrift b elyses a v det faktum att många resultat har

b evisats mo dulo lemmat o c h så att säga v arit på lån, n u är skulden b e-

talad. Beviset för lemmat mö jligg jordes tac k v are att Chau in tro ducerade

n y a algebra-geometrisk a meto der (o c h Grothendiec k är här in te o v äsen tlig,

matematik en hänger som b ek an t ihop) sam t ä v en meto der som inspirerats

a v matematisk fysik (Hitc hin-�breringar). Time Magazin lär ha listat hans

b edrift som en a v de tio största v etensk apliga b edrifterna under 2009. Nu

sk all man in te ta Time alltför allv arligt, men man får trots allt en liten

vink om den uppmärksamhet detta måste ha föranlåtits i den matematisk a

v ärlden för att kunna inspirera till en sådan lobb yv erksamhet som måste ha

v arit nö dv ändig.

It was not a c omplete surprise b e c ause I have se en rumors cir-

culating ab out me getting the me dal. But when I was o�cial ly

announc e d by Pr of. L ovasz, I was c ompletely overwhelme d. Of

c ourse, I'm pr oud ab out the me dal but I also know it is going

change my life signi�c antly. A citizen of the thir d world winning

such a pr estigious prize would and in fact did gener ate a c on-

sider able enthusiasm. This me ans a lot for the development of

mathematics and fundamental scienc es in Vietnam but this also

me ans that I would have to b ar e a c ertain amount of r esp onsabil-

ity. I to ok me some time to get pr ep ar e d for this ide a. - NBC .
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Foto: Ulf Persson

Stanisla v Smirno v är fö dd i Leningrad

den 3/9 1970. Han v ar en elev i den b erömda

239:e matematisk a sk olan fram till 1987.

Han v ar sedan studen t i v ad som senare

skulle k allas St.P etersburg State Univ er-

sit y , där hans lärare v ar Viktor Ha vin.

Han doktorandstudier påb örjades 1992 vid

Cal T ec h, där hans doktorerade 1996 med

Nik olai Mak aro v som handledare. Efter

att under några år v arit Gibbs Instruc-

tur vid Y ale Univ ersit y k om han till KTH

1998 som forsk arassisten t. Han blev pro-

fessor där 2001. Sedan 2003 är han pro-

fessor vid Univ ersit y of Genev e.

1986 o c h 87 erhöll han guldmedaljer vid

olympiaderna i W arsza v a o c h resp ektiv e

Ha v anna. Han har sedan dess erhållit ett

an tal priser. Nämnas k an Cla y Researc h a w ard, Salempriset sam t Göran

Gustafsson stip endiet, alla år 2001. Liksom Lindenstrauss �c k han ä v en

EMSpriset 2004.

Jag sk all endast k ortfattat b eröra hans forskning, eftersom jag hoppas att

Mic hael Benedic ks k ommer att skriv a utförligare om honom i ett k ommande

n ummer a v Utskic k et med anledning a v hans sv ensk a ankn ytning. Nyk elor-

den är p erk olation o c h k onform in v arians. Mera sp eci�kt under sin tid i

Sto c kholm b evisade han Cardys formel för triangulära gitter. Dessa är n u

v äl förstådda tac k v are honom. Han har ä v en studerat den 2-dimensionella

Isingmo dellen i statistisk mek anik o c h visat k onformalitet.

I was not total ly surprise d sinc e many c ol le agues said that it was a

p ossibility. But mathematics is going thr ough very exciting times

nowadays, with much pr o gr ess in sever al ar e as, and ther e ar e

many other worthy mathematicians. So I se e it mor e as a r e c o g-

nition of the �eld I am working in, and it is nic e to get attention

fr om the outside. I do not think it has change d my life though,

and I hop e it won 't. In one way it was nic e having this six month

bu�er when no one else knew ab out it, so the life was pr o c e e ding

as always, but I was surprise d by the attention we r e c eive d her e. I

hop e it wil l so on subside. As to changing my life, I am not r e al ly

sur e what you me an. - SS
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Foto: Ulf Persson

Cédric Villani Fö dd den 5/10 1973

i Briv e-la-Gaillarde (F rankrik e). Han

studerade vid ENS mellan åren 1992

o c h 1996 o c h �c k sedan en junioranställ-

ning som professor vid samma institu-

tion. Han doktorerade 1998. Sedan

2000 har han v arit professor vid ENS

de Ly on. Han har g jort terminslånga

b esök i A tlan ta (99), Berk eley (04) o c h

Princeton (09). Sedan 2009 är han för-

eståndare för IHP (Institut Henri P oincaré)

i P aris, o c h är ä v en asso cierad till IHES

(Institut des Hautes Etudes Scien ti�ques).

Han har erhållit Jacques Herbrand priset

a v den fransk a v etensk apsak ademin (07),

EMS priset (08) o c h pris b enämnda efter

P oincaré o c h F ermat resp ektiv e i 2009.

Villani arb etar inom matematisk fysik o c h därmed är det förhållandevis

lätt att relativt snabbt ge ett h um om hans v erksamhet. Hans h uvudom-

råde är statistisk mek anik där han bland annat har b eräknat h ur fort det

tar att uppnå den klassiskt k ända statistisk a ekvilibriumdistributionen inom

Boltzmanns kinetisk a gasteori. Hans arb eten inom ic k e-linjär Landau dämp-

ning för kinetisk a ekv ationer inom plasmafysik en har ä v en uppmärksammats

stort. Han är en a v pionjärerna inom optimal transp ortteori med k opplingar

till di�eren tialgeometri.

Ther e c ertainly was some surprise but that was not the major

emotion. T rue, at �rst I fe ar e d it might have b e en a joke, so

I waite d for c on�rmation b efor e I felt I c ould r e al ly r ejoic e. It

c ertainly was a emotional moment. On one hand I felt r elief,

b e c ause the acknow le dgment of a Fields me dal is something that

c an never b e taken away fr om you. On the other hand I fe el

pr essur e, pr essur e to live up to the exp e ctations that b eing a Fields

me dalist incur. It c ertainly has change d my life? - CV
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Lista ”ver Fieldsmedalj”rer

levnad†ldernationalitetmedalj”r†r

07-9629FinlandLars Ahlfors1936
97-6539USAJesse DouglasOslo

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

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

25-32StorbrittanienKlaus Roth1958
23-0234FrankrikeRen‚ ThomEdinburgh

31-31SverigeLars H”rmander1962
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 fr†n den brittiska kronkolonin Hong Kong

57-29StorbrittanienSimon Donaldson1986
54-32(V„st)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 LionsZ‚rich
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
73-36FrankrikeC‚dric Villani
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Vi k an b etrakta denna lista o c h göra några statistisk a anmärkningar.

Den äldste Fieldsmedaljören någonsin, o c h den ende som är fö dd på 1800-

talet är Jesse Douglas. A v förklarliga sk äl k ommer detta rek ord att aldrig

slås. Ahlfors v ar för ö v er trettio år den äldst lev ande Fieldsmedaljören (31

mot 29 för Douglas) ett rek ord som endast teoretiskt k an slås.

A v de 52 medaljörerna är n u 7 dö da (v ara v tre dog 2007). De senare har

a vlidit i en medelålder a v 82 år. Den äldste n u lev ande Fieldsmedaljören är

Klaus Roth (f. 1925) följd a v Serre(26), Grothendiec k(28) o c h A tiy ah(29).

Dessa är de enda fyra som är fö dda på 1920-talet. Man k an ä v en göra

en dellista som b estår a v Ahlfors(14), Selb erg(4), Serre(8), Milnor(4), Co-

hen(4), Bak er(4), Bom bieri(4), F e�erman(8), Donaldson(12), K on tsevic h(4),

La�orgue(4) o c h T ao(8?). Dessa k an ståta med att en gång i tiden v arit

den yngste i församlingen.(P aran tesen anger an tal år de haft denna p osi-

tion. Ahlfors b edrift må v ara sv årslagen ä v en härvidlag, T ao har en teoretisk

c hans att k omma upp i tolv.) F yra p ersoner v ar fyllda fyrtio när de mot-

tog medaljen (mottagandet sk all in te tolk as för b oksta vligt, t y P erelman är

bland dessa). Endast fyra p ersoner har fått medaljen innan de fyllde trettio,

nämligen Ahlfors, Serre, F e�erman o c h Donaldson, medan 23 p ersoner fått

den vid 35 eller tidigare. A v förklarliga sk äl har medelåldern på pristagarna

tenderat att bli högre o c h högre (se bild nedan).

Getter i Kochim, Kerala
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Den in ternationella matematisk a unionens

generalförsamlingsmöte 2010

T orbjörn Lundh

Myc k et tidigt på morgonen den 16 augusti, sp eciellt för vissa a v oss i den

sv ensk a delegationen b estående a v ordförande Mic hael P assare, Nils Denk er,

Ulla Dinger o c h undertec knad, öppnades generalförsamlingen i Bangalore på

ett lyxigt hotell med anmärkningsv ärt sexistisk a

http://www.chan ce ryp av il ion .c om/ pa vi lio n/ på hemsidan. Ordförande

http://www.cs.e lt e.h u/ lovasz/ startade det hela lite trev ande med att

hälsa oss v älk omna o c h säga att vi hade ett långt program framför oss med

många sv åra b eslut att ta. Sekreteraren http://www.zib.de/groetschel/ tog

sedan ö v er o c h drev agendan framåt båda dagarna med stor auktoritet o c h

in te helt utan h umoristisk a k ommen tarer.

Halv a den sv ensk a delegationen ser laddade o c h förv än tansfulla inför mötet till v än-

ster. Bilden till höger är tagen några timmar senare när v aldramatik en o c h därmed

engagemanget ök at ytterligare några snäpp.

En mer knapptryc k arv änlig v ersion a v denna artik el, i själv a v er-

k et den ursprungliga, är upplagd på nätet, med något annor-

lunda la y-out o c h med något annorlunda b esk ärning a v bilder,

som dessutom är i färg. Men framför allt, i denna v ersion k an

läsaren (tittaren?) direkt tryc k a på länk arna. [red.anm.]
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Jag måste erk änna att jag k ände mig mäkta stolt när jag klev in i salen

o c h tillslut fann min plats med mitt namn på en skylt som represen tan t för

Sv erige.

Denna stolthet hade kv ällen innan fått sig en törn efter att vi landat

på �ygplatsen i Bangalore o c h jag ställde mig i k ö till passk on trollen o c h

de frågade mig v ad jag skulle göra i Indien. Jag sv arade in te då frimo digt:

"Jag är en a v fyra represen tan ter som sk a föra Sv eriges talan i den stora in-

ternationella matematisk a unionens möte." Istället k om det fram ett snabbt

(alltför snabbt k ansk e?): "I am on v acation. I am a tourist." Det k ändes

som om passk on trollan ten såg igenom mig o c h jag v erk ade säk ert änn u mer

m ystisk. V arför ljög jag? Jo, jag hade fått insidertipset att sök a turistvisum

v ar en m yc k et enklare, snabbare, billigare o c h säkrare pro cess än att sök a

det krångligare visumet för k onferenser.

P å IMU-bussen från �ygplatsen b erättade jag för en k anadensisk delegat

om min nerv ösa en tré o c h han v ar mer v ärldsv an o c h sa att han alltid bruk ar

k öra turistv ersionen o c h tröstade mig med att vi faktiskt k ommer att små-

turista lite då o c h då mellan v arv en. Vi pro v ade olik a sv ar man skulle ha

gett i passk on trollen för att v erk a mer turistiga o c h fastnade tillslut för: "Hi,

I am heading do wn to Goa to just hang around and ma yb e try some mind-

expanding stim uli." Allt för att de in te sk a misstänk a att vi v ar matematik er

på v äg till den stora generalförsamlingen.

De fyra viktigaste uppgifterna på IMU-mötet v ar: b esätta en n y "exeku-

tiv k ommitté", b estämma v ar nästa IMU o c h ICM-möte skulle v ara o c h om

IMU skulle sk a�a sig ett p ermanen t k on tor o c h i så fall v ar det skulle ligga.

Den n y a k ommittén, inklusiv e sub-k ommittéer, 2011 till o c h med 2014,

k an man �nna här

http://www.mathunion.org/fileadmin/IMU/Leadership-2011-2014.pdf

IMU:s n y a ordförande blev Ingrid Daub ec hies som har sina rötter i Belgien

o c h arb etar bla med w a v elets vid Duk e via Princeton. Hon �rades dubb elt

med allsång o c h tårta eftersom det passande nog v ar hennes fö delsedag just

den dagen. Martin Grötsc hel blev in te helt o v än tat om v ald till sekreterare.

Christiane Rousseau från Kanada o c h Marcelo Viana från IMP A i Brasilien �

som o c kså sp enderat viss tid på KTH � blev båda vice ordföranden. (Dessa

tre namn o v an represen terade lägligt nog o c kså de tre h uvudk andidaterna

till det p ermanen ta k on toret.)
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Ordförande för v alb eredningen v ar Da vid Mumford som sa några ord

h ur pro cessen gått till o c h presen terade de som in te kunde v ara närv arande

- bland andra W endelin W erner. Han tryc kte starkt på vikten a v att ha

en k on tin uitet i den exekutiv a k ommittén o c h se till att alla föreslagna n u-

v arande medlemmar v aldes om. När o c kså ordförande Lo v ász upprepade

denna v ädjan tror jag att många delegater v alde att in te följa denna prin-

cip o c h m yc k et riktigt �c k den n uv arande exekutiv a medlemmen med den

k ansk e mest självsäkra o c h oförb eredda presen tation in te förn y at förtro ende.

Kandidaterna �c k k omma fram till p o diet, om det in te satt där redan som

medlemmar i den exekutiv a k ommittén, för att hålla en k ortare presen tation

a v sig sjä vla, v ad de g jort o c h v ad de ville göra. Vi i den sv ensk a delegationen

hade förb erett oss inför detta v al genom att läst den fördistribuerade infor-

mationen om k andidaterna o c h g jort v åra egna listor. K v ällen innan hade

vi o c kså en litet möte där vi tog upp h ur vi hade tänkt rösta o c h v arför.

Jag måste säga att den m un tliga presen tationen ga v ett m yc k et bra k om-

plemen t till den skrivna texten o c h deras CV, så efter lite snabba ändringar

i listan hade vi b estäm t oss o c h vi v ar i stort sett ö v erens. Det v ar gläd-

jande nog mötet i ö vrigt o c kså o c h v alresultatet ö v erensstämde rätt v äl med

v åra egna listor. Den enda sk andina visk a represen tation blev matematikhis-

torik ern Jesp er Lützen från Danmark som v aldes in till en ledarp osition i

In ternational Commission on the History of Mathematics (ICHM).

Sedan k om frågan om v ar nästa möte sk a äga rum om fyra år. A tt ar-

rangera möte för generalförsamlingsmötet men framförallt ICM v ec k an efter,

har blivit ett allt för stort pro jekt för att kunna dras igång från b örjan endast

fyra år innan själv a öppnandet, har g jort att detta v al bara v ar en formalitet.

En liten exklusiv grupp ur den exekutiv a k ommittén hade redan a vg jort frå-

gan till Sydk oreas fördel. Vilk et närmare b estäm t b et yder att ICM 2014

k ommer att äga rum i Seoul i slutet a v augusti o c h att generalförsamlin-

gen samlas dagarna innan i staden Gyung ju. Ledaren för den sydk oreansk a

grupp en presen terade städerna o c h h ur arrangemangen i stort skulle se ut.

Det v ar en viss förvirring i o c h med att han sa K orea hela tiden o c h jag

hörde frågande röster i församlingen, "North or South?". Det visade sig att

faktiskt Nordk orea k ommer att v ara v ärd för en satellitk onferens, så det k an

ju blir h ur spännande som helst. De k ommande arrangörerna hade en stor

delegation med sig som framförallt skulle följa Hydrabads arrangemang a v

ICM för att se o c h lära sig så m yc k et som mö jligt.

En fråga som auktaliserades efter vi k om hem v ar h ur många represen tan-

ter från sv erige som k ommer att åk a på generaförsamlingsmötet i Gyung ju.

KV A supp ortrar deltagande a v en delegat, men VR har n yligen b eslutat

sig för att in te längre stö dja denna v erksamhet, vilk et vi förstås t yc k er v ar

en tråkig utv ec kling. Vi tac k ar matematikinstitutionerna i Göteb org o c h

Sto c kholm (SU) som gic k in o c h stö dde detta års sv ensk a delegation.

Den mest heta frågan i Hydrabad v ar utan tv ek an v ar det p ermanen ta

k on toret skulle ligga. Det v ar för det första in te klart att det skulle ligga
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någonstans ö v erh uvudtaget, men den norsk a exekutiv a medlemmen Ragni

Piene förklarade p edagogiskt o c h lugn t att den tiden v ar förbi när k on toret

enk elt o c h smidigt kunde �ytta med sekreteraren.

Det b estämdes tillslut att det skulle bli ett p ermanen t k on tor. F rågan v ar

bara v ar. Det fanns tre slutk andidater: Fieldsinstitutet i T oron to, IMP A i

Rio de Janeiro o c h W eierstrassinstitutet i Berlin Brosc h yrer delades ut, v älol-

jade presen tationer genomfördes. De olik a instituten toppade v arandra i h ur

m yc k et p engar o c h p ersonal som skulle satsas på detta o c h det lobbades hej

vilt i pauserna o c h IMP A toppade med en professionellt g jort reklam�lm-a v

det allmänna sorlet att döma efter den häftiga �lmsn utten v ar den k ansk e

för reklammässig för att falla de hårdk okta delegaterna på läpp en, snarare

�c k den motsatt e�ekt. Vi i sv enskgrupp en hade läst materialet innan o c h

diskuterat ihop oss. Vi t yc kte helt enk elt att det t ysk a alternativ et v ar bäst.

Sedan v ore det förstås ingen nac kdel om k on toret hamnade i Europa k om

vi o c kså fram till. Vi k ände oss tillslut så ö v ert ygade att vi o c kså b örjade

snac k a run t lite, främst bland v åra nordisk a k ollegor, se bild 2. Såhär med

lite p ersp ektiv på mötet, tror jag att denna lobb yv erksamhet v ar m yc k et vik-

tigare än själv a v åra egna röster, o c h en spännande del a v den demokratisk a

pro cessen. Ett m un tligt argumen t för IMP A hördes cirkulera run t: "I Rio

skulle man till o c h med få en priv atc hau�ör". Vilk et k on trades med: "Ja,

men det är för att man måste ha en k om binerad c hau�ör o c h livv akt där".

I pausen innan omröstningen v art det p ermanen ta k on toret sk all ligga lobbades det

för fullt. Ryggta vlan a v v år egen ordförande Mic hael P assare k an skym tas i mitten

på bilden.

Vinnarna blev tillslut W eierstrass Institute i Berlin ( http://www.wias-berlin.de ).

Det v ar en m yc k et nö jd grupp a v Berlinare som slog sig ned i lobb ybaren

efter dagens slut o c h b örjade k ork a upp c hampagne, se bild 3. Oc h man
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k an förstå dem; det är förstås ett stor presigevinst att få v ara v ärd åt IMU:s

k on tor o c h på så sätt bli ett fast na v i matematikv ärlden. Detta v ar det

förstås andra som såg som mindre roligt. En engelsman ställde sig upp dag

tv å o c h menade att detta k on tor måste bli osynligt.

T yskt återhållsam t �rande i lobb yn. Ulla k ollar in drinklistan eftersom vi in te

blev b judna på bubb el, trots Nils elegan ta o c h subtila påp ek ande att alla sv ensk a

röster hade gått till Berlin.

Mon tenegro röstades in som en n y IMU-medlem medan Kam b o dja, Mol-

da vien, Nepal o c h Oman blev asso cierade medlemmar. Dessutom stadfästes

en http://www.mathunion.org/fileadmin/CEIC/bestpractice/bpfinal.pdf .

Sam tidigt drogs den informella v alk ampanjen för arrangörssk ap et 2018 igång.

Ett stalltips är att det k ommer att stå just mellan T oron to o c h Rio de

Janeiro.

In ternational Commission on Mathematical Instruction,

http://www.mathunion.org/icmi/about-icmi/ , presen terades a v ordförande

Bill Barton från Ny a Zeland. Han tog bland annat upp ett program som

de driv er: http://www.kleinproject.org/ . (F elix Klein v ar ICMI:s första

ordförande.) Bill Barton b erättade målande att detta gic k ut på att i F elix

Kleins anda, o c h sp eciellt efter hans b ok "Elemen tarmatematik v om höheren

Standpunkte aus", sk apa en mo dern v ersion a v denna klassik er. Det har

i sam band med det målet o c kså arrangerats små k onferenser där matem-

atik er o c h gymnasielärare får trä�as. Detta har hittills v arit m yc k et lyc k at

där matematik er o c h gymnasielärare "in te bara pratar med v arandra � de

lyssnar o c kså". Mic hael P assare o c h jag blev såpass en tusiastisk a att vi på

stående fot frågade Barton efteråt om det skulle kunna gå att tänk a sig att vi

i Sv erige anordnade ett sådan t möte? "Y es, absolutely . That w ould b e great,

but y ou ha v e to talk to Bengt �rst", blev sv aret. V ec k an därpå i Hydrabad
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pratade vi med Bengt Johansson från http://ncm.gu.se/ o c h mailade ä v en

Anders Björner. Så n u är planerna att det k ommer att bli ett sådan t möte på

institut Mittag-Le�er några dagar strax efter midsommar i ett samarrange-

mang a v http://www.math.chalmers.se/ torbjrn/SKM/index.shtml o c h

http://www2.math.su.se/nk/

En annan m yc k et en tusiasmerande föredragshållare v ar Douglas Arnold

som pratade om en undersökning han g jort om ISI:s Impact F actor. Ett mått

som blir mer o c h mer a vgörande i olik a sammanhang. Han talade med en

v äc k elsepastors lidelse om h ur han b örjat in tressera sig för detta n ummer o c h

frågat sig h ur bra det egen tligen v ar som kv alitetsmått. Han har tillsammans

med en bibliotik arier författat ett preprin t, http://arxiv.org/abs/1010.0278 ,

som är m yc k et läsv ärt o c h som k an ge oss matematik er amm unition när det

gäller att hä vda v årt ämne gen temot andras. Efteråt b eslöt mötet att till-

sätta en grupp som skulle undersök a o c h föreslå bättre rankningssytem. San-

ningen är nog att vi går mer o c h mer mot bibliometrisk a mått a v kv alitet,

så vi k an in te bara klank a ned på de mått som an v änds idag, utan vi måste

ge bättre alternativ.

Som ett resultat a v detta inlägg bildades den 19 oktob er följande grupp:

W orking Group on Journal Ranking and Pricing (W G-JRP) under ledning

a v Nalini Joshi från Sydney .

En annan trevlig o c h an v ändbar n yhet v ar att följande länk presen terades

http://www.mathunion.org/ICM där man k an �nna alla ICM pro ceedings

från 1893 till 2006 där man k an tex k an läsa in Otto F rostmans sammanfat-

tande

http://www.mathunion.org/ICM/ICM1954.1/Main/icm1954.1.0552.0553.ocr.pdf om

den sv ensk a gymnasiematematik en 1954. F em ton år senare blev F rostman

sekreterare för IMU.

Glada G„nget vid Golconda Fort, Hyderabad
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Autoric ksha w

Ulf Persson

Autorickshaw
Kanchipuram
Tamil Nadu

T re hjul, tv å takter, en c hau�ör. Denna lilla motoriserade sk ap else k an

man knappast undvik a när man reser omkring i Indien, o c h utgör en viktig

del a v turistens v ardag. Den �nns in te bara i Indien, utan i hela syd-ostasien,

så dessa horder a v sk andina v er som drar till Thailand, b ör v ara v äl b ek an ta

med dem, ä v en om de där lär v ara mera k ända under namnet 'tuk-tuk'. Oc h

in te bara i sö dra Asien, utan ä v en i Afrik a o c h Syd-Amerik a, �nner man den.

Ursprunget lär v ara italienskt, där Piaggio Ap e (Piaggios bi) såg dagens ljus

i slutet a v 40-talet, baserad på en annan surrande insekt, nämligen v espan.

In ten tionen v ar att sk apa en lastbil, med plats för en förare. K onstruktionen

är enk el, v espans bakhjul ersättes a v tv å för större stabilitet, medan st yret

är kv ar, t y någon ratt har in te detta fordon. T v åtaktsmotorn startas med

en lång spak som dras fram o c h tillbak a ett par gånger. F ordonet är lätt,

har låg max-fart 50 km/h o c h marsc hfart på en 35 km/h (o c h därvidlag

jämförbart med en en tusiastisk cyklist) o c h är följaktligen gansk a bränslesnål

- 35 km p er liter. Förark abinen är liten, o c h b ör teoretiskt sett, knappt förmå

härbärgera en enda p erson, men i praktik en k an det ibland sitta både en o c h

tv å assisten ter vid sidan om föraren. Dessa hänger b oksta vligen i luften.

I passagerarutrymmet k an man pressa in sig tre, men med lite fan tasi o c h

motiv ation k an man lätt ök a detta an tal b et ydligt. Bak passagerarna �nns

ett litet utrymme för bagage om man n u reser med synnerligen lätt pac kning.

I princip a vgörs priset a v a vstånd baserat på taxameter, men jag har aldrig

suttit i en autoric ksha w med påslagen taxameter. I praktik en k ommer man

ö v erens om priset innan färden, vilk et alltid är b et ydligt högre än det formellt

angivna. T uristen prutar ner nästan till hälften, c hau�ören suc k ar o c h stönar
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o c h ser plågad ut men k ör ändå. T uristen är nö jd ö v er sin b edrift, o c h

c hau�ören ler i mjugg. För k ortare turer i staden k an man räkna mellan 20-

30 rupier, d.v.s. ungefär en femma. Ofta k an man promenera denna sträc k a,

förutsatt att man hittar v ägen. När man hittar v ägen blir man ständigt

an tastade a v auto-ric ksha w er som saktar farten o c h undrar v art man är på

v äg. Det t yc ks in te passa sig att v älb eställda v ästerlänningar går o c h slösar

b ort sig längs den (ob e�n tliga) trottoaren till ingens n ytta. När man v äl

b ehö v er en, k an de däremot v ara sv årare att �nna.

Autoric ksha w en är trots sin bränslesnålhet in te sp eciellt ek ologisk. De för

o v äsen o c h sp yr glatt ut a vgaser. I New Delhi har den gamla mo dellen mer

eller mindre med v åld via ett domstolsb eslut ersatts a v en annan som går

på ett förmen t grönare bränsle (Compressed Natural Gas (CNG)). I sö dra

delarna a v Mum bai är de bannlysta, istället ser man små sv arta taxi-bilar

med gult tak k öra omkring på gatorna. Do c k längre norr upp i Mum bai där

slummen tar ö v er, återb ördas gatubilden till den mera t ypisk a indisk a. Den

gamla cyk eldrivna ric ksha wn är emellertid in te helt utrotad, o c h jag fann

den in te alls sp eciellt o v anlig i Agra.

Ob ehagliga som man k an �nna dessa tingestar bä v ar jag för k onsekv enser-

na a v v ad som k ommer att hända när dessa ersättes a v bilar. Motortra�k-

sto c kningar, som troligen v ar helt ok ända i Indien, för ett par decennier

sedan, har n u blivit v ardagsmat. A tt k orsa en gata är en b edrift man utför

med fara för liv et. Men detta b ör in te k omma som en ö v erraskning.

Cykelrickshaw, Pondicherry
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The go o d, the bad, and the ugly �judging the

talks at the ICM in Hyderabad

Bil l Casselman

Foto: Ulf Persson

The in vited lectures at an In terna-

tional Congress of Mathematicians are

a rare opp ortunit y for a lecturer to

address an un usually dsitinguished au-

dience, and for a listener to hear dis-

tinguished lecturers. On w ould ex-

p ect that the lectures are carefully

prepared, and that ev erything that

could b e done to mak e the lectures

clear and in teresting w ould b e done.

This do es not seem to b e the case,

and w as not univ ersally true at the

recen t ICM in Hyderabad. F ault m ust

b e shared b et w een the sp eak ers and

the organizers.

I do not pretend that I am capable of explaining ho w to �x the problems. My

in ten tion in writing this note is mostly just to p oin t out what the problems

are. Ho w ev er, I do ha v e a few ideas of what can b e done to start to deal with

the di�culties. In the main b o dy of this note I'll try to giv e some idea of what

w as wrong and what w as righ t with the lectures I attended, and at the end

suggest a systematic w a y to go ab out impro ving things. But what I mostly

w an t to do is to stim ulate mathematicians to think more seriously ab out

what they should exp ect from lectures at an ICM, and judge for themselv es

what quali�es as go o d, bad, or ugly .

The lectures come in t w o sizes, small and large. After some brief remarks

ab out the `small' lectures, I'll discuss the `large' ones. They are really the

main topic of this note. The ideal w a y for me to do what I w an t to w ould b e

for y ou and me to sit do wn next to eac h other while I sho w segmen ts from

v arious talks that I think are particularly go o d or bad, and w e discuss what

w e see. Unfortunately , this is not p ossible, so I face an ob vious handicap. But

y ou can at least get some idea of the lectures, b ecause they w ere recorded,

and y ou can see the results at

http://www.icm2 01 0.o rg .i n/f ro m-t he -v enu e/ on lin e- st rea mi ng -ar ch ive s

There are still a n um b er of obstacles, ho w ev er, to seeing what the lectures

w ere lik e b y w atc hing these videos. The �rst is minor�on this w eb page the

videos are indexed b y the date and time of da y , rather than b y sp eak er. I

can o�er an easy �x for this�I ha v e p osted m y o wn w eb page
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http://www.math.ubc.ca/

~

cass/icm-2010/

on whic h the videos are indexed in a more rational w a y .

The second obstacle is m uc h more serious�the qualit y of videos is v ery

p o or, as y ou will realize when y ou w atc h them. One ma jor problem is that

although the sp eak ers used computers for presen tations, the camera do es

not consisten tly displa y the screens, and hardly ev er sho ws the screens in a

readable fashion, in high resolution or strong con trast. In fact, this leads to

m y �rst suggestion for impro ving the lectures:

T ak e seriously the task of making video pro ductions of the `large'

lectures. Mak e sp eak ers' slides a v ailable, sim ultaneously with the

videos, ma yb e b y putting the sp eak er in a small in ternal frame.

Edit the videos and plan camera w ork carefully .

One thing to k eep in mind is that it is not normally v ery v aluable to w atc h

the sp eak er rather than hear him (or her) while w atc hing the slides.

There are sev eral adv an tages to this idea of taking videos seriously . The

ob vious one is that of making a record of some p oten tially great lectures.

W ouldn't y ou lik e to b e able to w atc h Da vid Hilb ert la ying out the problems

that pla y ed suc h an imp ortan t role throughout t w en tieth cen tury mathemat-

ics? But for m y purp oses the bigger adv an tage is seeing what go es wrong.

This can b e useful for b oth sp eak ers and audience. These da ys lectures are

often recorded, but they are rarely edited, and rarely are they of high qualit y .

The ICM lectures are w orth extra e�ort.

4 The small lectures

The `small' talks are presumably in tended for a relativ ely small audience

of p eople particularly in terested in a topic, and are giv en in small ro oms.

Although the audience for one of these at an ICM migh t b e more exp ert and

more receptiv e than those at an ev eryda y talk, these are the sort of talks w e

giv e most of our liv es. The only new dev elopmen t that one migh t criticize is

that they are no w ada ys giv en with a computer rather than on a blac kb oard

or with an o v erhead pro jector. This is not a clear impro v emen t, but ma yb e

una v oidable giv en the v en ues a v ailable for large conferences. The problem

with lectures giv en with a computer is that the talk is predetermined�ev en

though the audience is small and questions can b e exp ected, no ma jor c hange

of plan is p ossible. It's a big dra wbac k. It w as clear in Hyderabad that using

a computer in these talks noticeably inhibited some sp eak ers. So here is m y

next suggestion:

The organizers of the small talks should think ab out ho w to mak e

these talks less constraining. Ma yb e ev en mak e blac kb oard presen-

tations feasible.

I can add in supp ort of this that there do not seem to b e go o d univ ersal

con v en tions for computer-aided talks. Ma yb e computers are not in fact a
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univ ersal to ol for lectures to a small audience.

One migh t ask, wh y are these lectures giv en at an ICM? After all, these

da ys conferences ab ound, and sp ecialists probably don't learn m uc h that is

new. My o wn view is that they do serv e a group of mathematicians who do

not quite qualify as sp ecialists (and who do not attend conferences on the

topic) but do ha v e some in terest in the �eld. This suggests that in planning

these lectures one migh t k eep this audience in mind, rather than address

only exp erts.

5 The plenary lectures

The `large' mathematical lectures are themselv es divided roughly in to t w o

groups, those connected with the Fields Medal and other prizes, and the

plenary lectures. In some w a ys there is no clear distinction b et w een these

t w o categories, but in some w a ys there are. I'll sa y something later on ab out

the prize lectures that applies only to them.

As for the plenary lectures, it is not en tirely clear to me on what basis the

plenary sp eak ers are c hosen. Whereas it is quite reasonable for sp eak ers of

the small talks to b e c hosne for exp ertise and accomplishmen t, the purp ose of

the plenary talks is presumably quite di�eren t. A large part of the in ten tion

of these talks is surely to comm unicate mathematics to a large n um b er of

mathematicians. But the audience for these talks is almost en tirely comp osed

of non-sp ecialists�a lot of them, in fact, since the a v erage audience size at

Hyderabad for these talks seemed to b e b et w een 800 and 1000. They w ere

attended b y a sizeable prop ortion of the p eople attending the Congress. (My

English dictionary tells me that the w ord `plenary' go es bac k to at least 1450,

and that it refers to `an assem bly of all mem b ers'. I'd lik e to emphasize `all'.)

So m y initial suggestion here is

One ma jor consideration in c ho osing plenary sp eak ers ough t to b e

their abilit y to comm unicate to non-sp ecialists.

The sp eak er at an y of these talks w as necessarily v ery far a w a y from the ma-

jorit y of the audience, and a computer presen tation, pro jected on to sev eral

screens, w as obligatory . It is not unreasonable to exp ect that all the plenary

talks, and p erhaps all the talks giv en to suc h a h uge audience, w ould ha v e

b een w ell prepared with non-sp ecialists in mind. Suc h w as unfortunately not

the case in Hyderabad. A few of them w ere really go o d, man y more w ere

merely medio cre, some w ere simply bad, and a few w ere so bad as to b e

called `ugly'. In a momen t I'll in v estigate some of the reasons for go o d and

bad talks, and o�er some suggestions for ho w to impro v e the w a y these talks

are giv en. V ery few of us will ev er b e called up on to giv e a mathematics

talk to a thousand p eople, whether mathematicians or otherwise, but man y

of us will lik ely �nd ourselv es in the audience of one. Besides, some of the

problems that o ccurred with the plenary talks o ccur also in ev eryda y talks.
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There are roughly three comp onen ts to a talk, of course�the sp eak er, the

tec hnology , and the audience. In o�ering m y opinion on these matters I can

sp eak mostly just for m yself, but in fact I did often collect opinions from

others. The tec hnology is more or less giv en, and unc hangeable, and the

audience is also b ey ond con trol. Therefore it is the sp eak er who m ust adapt

to this situation, and in addition p erhaps the sp eak ers ough t to b e c hosen

with this in mind.

First I'll giv e y ou the go o d news, and tell y ou ab out the talks I though t w ere

v ery go o d, and what made them so. Then I'll go through a short list of w a ys

to go wrong, with examples from the lectures.

I ough t to men tion that Tim Go w ers has discussed in his w ell kno wn blog

all of the lectures ab out the w ork of the prize winners, as w ell as some of

the talks from the �rst few da ys (he left the Congress early). They can b e

found on his w eb site:

http://gowers.wordpress.com/201 0/08 /20/i cm20 10-li ndens trau ss-la udat io/

http://gowers.wordpress.com/2 010/0 8/30 /icm2 010- avila -dinu r-pl enary -lec tures /

It will b e eviden t that his opinions are more optimistic than mine. I think

there is a v ery simple reason for this�he himself is familiar with a v ery wide

range of �elds of mathematics, and in mna y cases comes close to qualifying

as an exp ert. Whereas when I attend one of these large talks I am constan tly

trying to put m yself in the place of the non-exp erts. This giv es one a dif-

feren t p oin t of view, and mak es one a w are of di�eren t things. F ollo wing a

mathematics talk requires ev en at b est a certain amoun t of hard w ork and

concen tration. I try to monitor this energy lev el around me. When p eople

cease to follo w, the relaxation is eviden t.

6 THE BEST T ALKS

There w ere four talks I though t w ere v ery go o d, really excellen t, and of these

I though t t w o w ere exceptionally go o d. I list them according to m y ranking,

starting with the b est.

Irit Din ur, Probabilistically c hec k able pro ofs and co des , (August 21,

10:15-11:15).

This w as really an exceptional talk in the opinion of almost ev eryb o dy who

heard it. It started with a handicap, since when it b egan the n um b er of

p eople previously acquain ted with the sub ject m ust ha v e b een v ery small.

She in tro duced the problem v ery gen tly , and did an excellen t job of giving y ou

an in tuitiv e feel for her o wn con tribution to a solution. Her pictures (whic h

w ere not dra wn b y her, but b y a friend) w ere just righ t for the audience.

I considered this a nearly p erfect talk. Only this and the next talk w ere

comprehensible, at least in part, ev en to non-mathematicians. F or Din ur's

talk, there is solid evidence for this claim, b ecause she w as in terview ed af-

terw ards b y Christoph Drösser, a science journalist writing for the German
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w eekly Die Zeit . The in terview can b e found at

http://www.zeit.de/2010/35/Interview-Dinur

Thomas J. R. Hughes, Isogeometric analysis , (August 26, 09:00-10:00).

I though t this also an exceptionally brillian t talk, and again p erfectly de-

signed for an audience largely unacquain ted with the topic. The graphics

in particular w ere sp ectacular. Both this and Din ur's talk w ere c haracter-

ized throughout b y a relaxed deliv ery with a v ery eviden t sense of h umour.

Hughes' talk w as uniquely c haracterized b y some great graphics jok es (for

example, his leaking tea p ot�a marv elous v ariation on a familiar theme in

computer graphics�and the scans of his o wn in ternal b o dy structure).

It is not just that the topic he w as talking ab out w as in trinsically suited

to sp ectacular graphics. The topic of the lecture b y Stanley Osher (August

25, 9:00 - 10:00) w as similarly promising, but his talk w as w o efully badly

prepared, (and migh t ha v e b een the w orst at the ICM). Hughes' talk w as

great b ecause he though t carefully ab out what he had to sa y , had a certain

amoun t of skill at w orking with computers, and though t the o ccasion w orth

some e�ort.

Daniel Spielman, Algorithms, graph theory and linear equations in Lapla-

cian matrices , (August 21, 13:45-14:45).

The sp eak er here had the adv an tage that almost ev ery one in the audience

had some acquain tance with the problems he w as discussing, and b oth they

and his con tribution could b e explained in fairly elemen tary terms. Still,

this w as not a talk that a journalist writing for Die Zeit w ould write ab out.

Man y p eople ha v e ask ed, is it a coincidence that three of the b est talks

w ere b y p eople inhabiting b oth the w orld of mathematics and the w orld of

computer science?

Kim Plofk er, Indian rules, Y a v ana rules: foreign iden tit y and the trans-

mission of mathematics , (August 26, 11:30-12:30).

Again, nice graphics, and the mathematics w as reasonably elemen tary . If

I rank her talk sligh tly less than p erfect it's b ecause the ratio of talk to

computer displa y w as a bit high. All the plenary talks w ere deliv ered in

English (w as there an y other p ossibilit y?), but of course that w as the nativ e

language of only a small prop ortion of the audience. F or this reason if for

no other, it w as extremely imp ortan t that the talk b e comprehensible b y

w atc hing only the computer displa y . Plofk er certainly to ok English problems

in to accoun t. She sp ok e clearly and delib erately , but she could ha v e had more

con ten t displa y ed on the screen.

The question arises naturally , did all these go o d talks ha v e something in

common, something that w as p erhaps missing from the rest? Sure. (1)

The lecturers sp ok e clearly and with reasonable delib eration, so problems

of in terpreting English w ere minimized. (2) The talks w ere b y and large

comprehensible from slides alone. (3) Most to ok one basic idea, explained

it w ell at the b eginning, and then based the rest of the talk primarily on

that one idea. My o wn theory of comprehensibilit y of mathematics talks is

47



lik e that of comprehensibilit y in m usic�subtle rep etition with v ariation is

a k ey ingredien t. Or to put in another w a y , comprehension is link ed to the

audience's abilit y to an ticipate what is coming .

These talks did not not try to sa y to o m uc h. One of the most di�cult lessons

mathematicians ha v e trouble absorbing is: Less is often more, and more is

often less. If y ou are giving a talk to an audience not previously acquain ted

with y our sub ject, y ou cannot exp ect them to absorb more than a v ery

limited n um b er of unfamiliar ideas. In order for them to absorb the new

ideas y ou do in tro duce, y ou m ust engage in a certain amoun t of rep etition.

But in order to main tain in terest, the rep etition should b e carefully v aried.

No doubt ab out it, this is a hard task, not to b e undertak en ligh tly . Just to

rub m y commen ts in, I'll rep eat them:

When sp eaking English to an in ternational audience, sp eak slo wly

and clearly , and if y ou are using a computer b e sure that the talk

is comprehensible b y w atc hing only the computer displa y .

When in tro ducing unfamiliar ideas, include careful rep etition with

v ariation. Giv e y our audience a c hance to b ecome familiar with

them.

Along with these go es:

Do not in tro duce to o man y unfamiliar ideas.

This w as a ma jor problem for man y sp eak ers.

7 THE REST

Instead of going through the remaining talks one b y one, I mak e up a list of

what I though t w ere frequen t problems with talks, along with examples, as

w ell as some suggestions for ho w to deal with them.

� A talk to a h uge audience in a large ro om do es not allo w feedbac k.

This means that y ou cannot con�gure a talk in real time according to ho w

it is b eing receiv ed, b ecause during the talk y ou cannot tell ho w it is b eing

receiv ed. What this means in practical terms is that y ou should giv e y our

talk,' ora t leasts h w o y our slides, to someone who migh t represen t a t ypical

audience mem b er. This is a delicate matter. I kno w of at least one plenary

talk that w as rehearsed b efore an audience that w as far to o friendly . It w on't

do. The talk w as one of those I consider a disaster, but also, sadly , one that

could ha v e b een redeemed b y constructiv e but �rm criticism.

All plenary sp eak ers m ust realize that a talk to a large non-sp ecialist

audience is b ey ond their ev eryda y exp erience, and cannot b e pre-

pared b y ev eryda y tec hniques.

The w orst outcome of a plenary talk is that 800 p eople are b ored or confused,

and ev erything p ossible m ust b e done to a v oid this.
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� A talk based on computer displa y follo ws a deterministic path

1

.

The most curious example of this problem o ccurs in the talk b y Ingrid

Daub ec hies, sp eaking on the w ork of the prize winner Y v es Mey er. Her

talk w as generally carefully prepared, with lost of illuminating pictures and

a clear deiv ery , but to w ards the end she realized that something imp ortan t

w as not on her slides. Her w a y of dealing with this w as to start dra wing pic-

tures in the air with her hands, whic h had no go o d e�ect at all. As with the

earlier p oin t, the solution to this is a suggestion that will probably pro v ok e

con tro v ersy:

All plenary talks should b e rehearsed in some w a y b efore a critical

audience.

This migh t mean just that the slides b e read critically b y someone. Ev en

those who generally giv e great talks should b e h um ble in this resp ect.

� One underestimated w a y to comm unicate ideas to non-sp ecialists is

with pictures.

I don't think is a con tro v ersial idea, but the hard part is acting on it. Pictures

are not easy to mak e. They don't ha v e to b e tec hnically v ery sophisticated,

ho w ev er, as Irit Din ur's talk demonstrates. But some though t has to go in to

�guring out whic h are imp ortan t. Here I suggest:

Pictures in a plenary talk should b e edited just as carefully as text.

8 The prizes

Here I just w an t to mak e one p oin t�the �rst da y of an ICM is the one da y

that a great deal of atten tion is fo cussed on the in ternational comm unit y of

mathematicians. F or b etter or w orse, the prizes ha v e public app eal. The

lectures on the w ork of the prize winners should tak e this in to accoun t, an b d

these lectures should b e giv en (and p erhaps ev en esp ecially edited) with this

in mind.

1

As Étienne Gh ys writes: When I prepare a computer talk I alw a ys mak e it non-

deterministic. The �le I mak e is full of in visible buttons that I can clic k on to lead m y

talk along a di�eren t route, or to a shortcut if I am late, or to some extra pages if I am

ahead of sc hedule, or to some optional examples. In other w ords, one should think of a

computer talk �le as a orien ted graph. In an ICM talk, the thing should probably b e more

deterministic, but still not completely . In an y case, I think that the use of computers for

lectures will impro v e a lot in the near future, and w e shall not b e so sev erely constrained

as w e are no w.
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9 Organizing the plenary talks

Ov erall, what I am sa ying is that the plenary talks should really b e considered

more carefully b y the p eople who organize them, ev en in selecting the plenary

sp eak ers.

There has b een some atten tion paid to the problems they raise, but not

enough. What I w ould really lik e to see is that these talks b e considered

along the lines of one of the exp ository journals suc h as the Mitteilungen of

the Deutsc he Math. V erein, or the Notices of the American Mathematical

So ciet y . I w ould lik e to see one p erson app oin ted as a kind of c hief editor

of the plenary talks, and I w ould lik e to see him (or her) b e pro vided with

the means to encourage b etter presen tations (and discourage bad ones). One

thing to k eep in mind is that few mathematicians are v ery skillful at w orking

with computers, and particularly inept at pro ducing go o d graphics, so that

they migh t w ell appreciate a certain amoun t of editorial advice and tec hnical

help. Think of it as a carrot, not a stic k.

� � � �

Kleinpro jektsk onferens på Institut Mittag-Le�er

T orbjörn Lundh o ch Mikael Passar e

I F elix Kleins anda startade för några år sedan ett in ternationellt program,

http://kleinproject.org/ , vilk et är sk apat för att dels sätta ihop en n y

b ok om mo dern matematik för an v ändning på gymnasier, men o c kså v erk ar

för en serie k onferenser. Vi har n u fått mö jlighet att arrangera en sådan k on-

ferens i Sv erige. Den k ommer att äga rum tre dagar strax efter midsommar

på Institut Mittag-Le�er, där gymnasielärare o c h matematik er k ommer att

diskutera h ur man k an ge glim tar a v mo dern matematik till gymnasister. Det

k ommer in te en bart bli fråga om en en v ägsk omm unik ation, utan förhoppn-

ingsvis en in teraktion mellan lärare o c h forsk are för att hitta exemp el o c h

medel att b elysa aktuella matematisk a frågor på gymnasiet. Vi tänk er o c kså

diskutera de n y a kursplanerna i sam band med detta. Gymnasielärare från

hela landet är v älk omna att sök a detta k ostnadsfria, men starkt platsb e-

gränsade, arrangemang i regi a v Sv ensk a K ommittén för Matematikutbild-

ning o c h Nationalk ommittén för Matematik. Preliminära datum är 27 till 29

juni. Se hemsidan så småningom för mer detaljer o c h ansökningsförfarande:

http://www.math.chalmers.se/~torbjrn/SKM/kleinprojektet.html
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In ternational Council for Industrial and Applied

Mathematics (ICIAM)In ternational Mathematical

Union (IMU) "W orking Group on Journal Ranking

and Pricing"

T erms of Reference

In tro duction

One of the main curren t issues in mathematics (and other scien ti�c

disciplines) is the dev elopmen t of its scien ti�c publication mark et and the

role sc holarly publications pla y . A particular problem is the use and mis-

use of citation data for the assessmen t of scien ti�c researc h. The join t

IMU/ICIAM/IMS Committee on Quan titativ e Assessmen t of Researc h dis-

cussed this issue at depth through its rep ort 'Citation Statistics'. Despite the

�ndings of this rep ort, citation metrics suc h as the impact factor are increas-

ingly used for the ev aluation and ranking of journals, pap ers, individuals,

pro jects and ev en whole departmen ts. Hiring decisions, budget allo cations,

etc. are in�uenced b y these n um b ers w orldwide. In addition to the fact that

the ob jectivit y of these n um b ers is illusory , the magnitude of these n um b ers

v aries considerably b et w een scien ti�c disciplines, and this ma y h urt mathe-

matics.

An additional asp ect is that publication habits are b eginning to c hange.

Scien tists rely increasingly on preprin t serv ers whic h mak e curren t results

m uc h more quic kly a v ailable than journals. Their v alue and the v alue of

this service are frequen tly not considered b y decision mak ers. One reason

for the gro wth of 'op en access publication systems' is also that, despite gains

in e�ciency through new tec hnology , journal prices are rising and, due to

static or decreasing budgets, access to the published mathematical litera-

ture is b ecoming increasingly di�cult for man y . Mathematics has to react

to this situation. The curren t initiativ e w as prompted b y the pap er Ne-

farious Num b ers b y D. N. Arnold and K. K. F o wler, the prop osal Though ts

ab out journals and the role of in ternational mathematical organisations b y S.

Mueller, and the questions b y man y What actions should follo w the �ndings

of the Citation Statistics rep ort?
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The Charge

ˆ The w orking group is c harged with the task of prop osing ideas to

ICIAM and IMU of ho w to activ ely react to the situation describ ed

ab o v e.

ˆ Eac h prop osed idea should b e accompanied b y an estimate of the e�orts

in v olv ed in establishing and main taining an implemen tation of the idea

in the long run.

ˆ The w orking group is ask ed to commen t on the p ossible e�ects of eac h

prop osal, in particular, on c hanges in the b eha vior of researc hers, uni-

v ersities, funding agencies, publishers etc. Are these acceptable? Ma y

there b e legal implications?

ˆ One p ossible prop osal could b e a ranking system for journals created

b y the mathematical comm unit y . In addition, do es it mak e sense to

include preprin t serv ers in suc h a ranking? If so, ho w? Is the w ork-load

in establishing and main taining a comm unit y based system acceptable?

And will in practice su�cien tly man y mathematicians b e prepared to

b e in v olv ed on a con tin uing basis? Ho w can this pro cess b e organized?

ˆ The w orking group is also ask ed to consider what other p ossible options

there ma y b e for protecting against the inappropriate use of impact

factors and similar manipulable indices for ev aluating researc h.

The Executiv e Committees/Boards of IMU and ICIAM in tend to discuss

the ideas presen ted b y the w orking group in depth in order to decide whic h

of the p ossible routes to follo w. IMU has its next EC meeting on F ebruary

26 and 27, 2011. It w ould, th us, b e v ery helpful to ha v e the rep ort b y 18

F ebruary , 2011.

W orking Group Mem b ers:

Nalini Joshi <nalini.joshi@sydney .edu.au>, Chair of the W orking Group

Phone: +61 2 9351 2172 Immediate P ast Presiden t, Australian Mathematical

So ciet y , Australia

Douglas N. Arnold <arnold@umn.edu> Phone: +1 612 626 9137 Presi-

den t, So ciet y for Industrial and Applied Mathematics (SIAM), USA

Carol Hutc hins <h utc hins@n yu.edu> Phone: +1 212 998 3314 Head

Librarian, Couran t Institute, New Y ork, USA

John Jones <J.D.S.Jones@w arwic k.ac.uk> Phone: +44 24 7652 3456

Publications Secretary , London Mathematical So ciet y , UK

Malcolm MacCallum <M.A.H.MacCallum@bristol.ac.uk> Phone: +44

117 980 6303 Director, Heilbronn Institute for Mathematical Researc h, Uni-

v ersit y of Bristol, UK
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P eter Mic hor <p eter.mic hor@esi.ac.at> Phone: +43 1 4277 50618 F akultät

für Mathematik, Univ ersität Wien, Austria

Stefan Müller <stefan.m ueller@hcm.uni-b onn.de> Phone: 49 228 73 62253

Hausdor� Cen ter for Mathematics, Bonn, German y

T ao T ang <ttang@hkbu.edu.hk> Phone: +852 3411 5148 A cting Vice

Presiden t, Hong K ong Baptist Univ ersit y , Hong K ong

T erms of Reference appro v ed b y the ICIAM/IMU leadership on Octob er

19, 2010

� � � �

Charminar

Ulf Persson

Charminar sett fr†n den n„rbel„gna 'Masjiden'

Som b ek an t b et yder det p ersiskt/-

hindisk a ordet 'c har' fyra, o c h 'mi-

nar' refererar upp en barligen till mi-

naret, relaterat till det arabisk a or-

det 'manara' som b et yder spira eller

torn. Byggnaden uppfördes 1591

på upp drag a v Muhammed Quli Qutb

Shah, den fem te härsk aren i Qutb

Shahi-dynastin, i tac ksamhet för att

en p estep edemi i staden hade hej-

dats. Denna dynasti regerade ö v er

kungarik et Golk onda (som för ö vrigt

giv et namn åt det närb elägna fortet

som b yggdes sam tidigt som Charmi-

nar) o c h härstammade liksom Mo-

gulerna från ett turkiskt nomad-

folk, o c h v ar liksom dem m uslimer.

Dynastin krossades under den åttonde härsk aren - Abul Hasan, a v Mogulk e-

jsaren Aurangzeb 1687 som lade fortet i ruiner.

T ornen är närmare fem tio meter höga, o c h de utgör hörnen a v en kv adrat

med 20 meters sida. Byggnadsmaterialet utgörs a v granit o c h k alksten, sam-

manfogat med m urbruk. Enligt rykten ä v en pulv eriserad marmor. Man klät-

trar upp till andra v åningen via trånga spiraltrapp or i hörn tornen, o c h har

därifrån en slående panoramisk utsikt ö v er marknaderna som omger b ygg-

naden. De inhemsk a b etalar en (för oss) sp ottst yv er för att b esök a, v äster-

länningar får punga ut med mera, men får i gengäld en lyxigare biljett. Som

så ofta n u i v ärlden måste man genomgå en säk erhetsk on troll innan man blir

insläppt. Detta förtar till en viss del roman tik en.
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Nefarious Num b ers

Douglas N. A rnold and Kristine K. F ow ler

1

In tro duction

The impact factor has b een widely adopted as a pro xy for journal qualit y . It

is used b y libraries to guide purc hase and renew al decisions, b y researc hers

deciding where to publish and what to read, b y ten ure and promotion com-

mittees lab oring under the assumption that publication in a higher impact

factor journal represen ts b etter w ork, and b y editors and publishers as a

means to ev aluate and promote their journals. The impact factor for a jour-

nal in a giv en y ear is calculated b y ISI (Thomson Reuters) as the a v erage

n um b er of citations in that y ear to the articles the journal published in the

preceding t w o y ears. It has b een widely criticized on a v ariet y of grounds

2

:

ˆ A journal's distribution of citations do es not determine its qualit y .

ˆ The impact factor is a crude statistic, rep orting only one particular

item of information from the citation distribution.

ˆ It is a �a w ed statistic. F or one thing, the distribution of citations

among pap ers is highly sk ew ed, so the mean for the journal tends to

b e misleading. F or another, the impact factor only refers to citations

within the �rst t w o y ears after publication (a particularly serious de�-

ciency for mathematics, in whic h around 90% of citations o ccur after

t w o y ears).

ˆ The underlying database is �a w ed, con taining errors and including a

biased selection of journals.

ˆ Man y confounding factors are ignored, for example, article t yp e (edi-

torials, reviews, and letters v ersus original researc h articles), m ultiple

authorship, self-citation, language of publication, etc.

1

Douglas N. Arnold is McKnigh t Presiden tial Professor of Mathematics at the Univ er-

sit y of Minnesota and presiden t of the So ciet y for Industrial and Applied Mathematics.

Kristine K. F o wler is mathematics librarian at the Univ ersit y of Minnesota. The authors

gratefully ac kno wledge the assistance of Susan K. Lo wry , who dev elop ed and supp orted

the database used in this study , and Molly T. White.

2

See e.g. P . O. Seglen, Wh y the impact factor of journals should not b e used for

ev aluating researc h. BMJ 314 (1997), 498-502.

J. Ewing, Measuring journals. Notices of the AMS 53 (2006), 1049-1053.

R. Golubic, M. Rudes, N. K o v acic, M. Marusic, A. Marusic, Calculating impact factor:

ho w bibliographical classi�cation of journal items a�ects the impact factor of large and

small journals. Sci. Eng. Ethics 14 (2008), 41-49.

R. A dler, J. Ewing, and P . T a ylor, Citation statistics. Statistical Sciences 24 (2009),

1-14.
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Despite these di�culties, the allure of the impact factor as a single, readily

a v ailable n um b er - not requiring complex judgmen ts or exp ert input, but

purp orting to represen t journal qualit y - has pro v en irresistible to man y .

W riting in 2000 in a newsletter for journal editors, Amin and Mab e

3

wrote

that the "impact factor has mo v ed in recen t y ears from an obscure biblio-

metric indicator to b ecome the c hief quan titativ e measure of the qualit y of

a journal, its researc h pap ers, the researc hers who wrote those pap ers and

ev en the institution they w ork in." It has b ecome commonplace for journals

to issue absurd announcemen ts touting their impact factors, lik e this one

whic h w as mailed around the w orld b y W orld Scien ti�c, the publisher of the

In ternational Journal of Algebra and Computation: "IJA C's Impact F actor

has impro v ed from 0.414 in 2007 to 0.421 in 2008! Congratulations to the

Editorial Board and con tributors of IJA C." In this case, the 1.7% increase

in the impact factor represen ts a single additional citation to one of the 145

articles published b y the journal in the preceding t w o y ears.

Because of the (misplaced) emphasis on impact factors, this measure has

b ecome a target at whic h journal editors and publishers aim. This has in

turn led to another ma jor source of problems with the factor. Go o dhart's

la w w arns us that "when a measure b ecomes a target, it ceases to b e a

go o d measure"

4

. This is precisely the case for impact factors. Their limited

utilit y has b een further compromised b y impact factor manipulation, the

engineering of this supp osed measure of journal qualit y , in w a ys that increase

the measure, but do not add to - indeed subtract from - journal qualit y .

Impact factor manipulation can tak e n umerous forms. In a 2007 essa y on

the deleterious e�ects of impact factor manipulation, Macdonald and Kam

5

noted wryly that - the cann y editor cultiv ates a cadre of regulars who can b e

relied up on to b o ost the measured qualit y of the journal b y citing themselv es

and eac h other shamelessly .- There ha v e also b een widespread complain ts b y

authors of man uscripts under review, who w ere ask ed or required b y editors

to cite other pap ers from the journal; giv en the dep endence of the author

on the editor's decision for publication, this practice b orders on extortion,

ev en when p osed as a suggestion. In most cases, one can only guess ab out

the presence of suc h pressures, but o v ert instances w ere rep orted already in

2005 b y Monastersky

6

in the Chronicle of Higher Education and Begley

7

in

3

M. Amin and M. Mab e, Impact factors: use and abuse. P ersp ectiv es in Publishing 1

(2000), 1-6.

4

This succinct form ulation is from M. Strathern, 'Impro ving ratings': audit in the

British Univ ersit y system, Europ ean Review 5 (1997), 305-321.

5

S. Macdonald and J. Kam, Aardv ark et al.: qualit y journals and gamesmanship in

managemen t studies. Journal of Information Science 33 (2007), 702-717.

6

R. Monastersky , The n um b er that's dev ouring science. Chronicle of Higher Education

52 (2005).

7

S. Begley , Science journals artfully try to b o ost their rankings. W all Street Journal,

5 June 2006, B1.
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the W all Street Journal. A third w ell-established tec hnique b y whic h editors

raise their journals' impact factors, is b y publishing review items with large

n um b ers of citations to the journal. F or example, the Editor-in-Chief of the

Journal of Geron tology A made a practice of authoring and publishing a

review article ev ery Jan uary fo cusing on the preceding t w o y ears; in 2004,

195 of the 277 references w ere to the Journal of Geron tology A. Though the

distortions these unscien ti�c practices wreak up on the scien ti�c literature

ha v e raised o ccasional alarms, man y supp ose that they either ha v e minimal

e�ect or are so easily detectable they can b e disregarded. A coun terexample

should con�rm the need for alarm.

The case of IJNSNS

The �eld of applied mathematics pro vides an illuminating case in whic h w e

can study suc h impact factor distortion. F or the last sev eral y ears, the In ter-

national Journal of Nonlinear Sciences and Numerical Sim ulation (IJNSNS)

has dominated the impact factor c harts in the "Mathematics, Applied" cat-

egory . It to ok �rst place in eac h y ear 2006, 2007, 2008, and 2009, generally

b y a wide margin, and came in second in 2005. Ho w ev er, as w e shall see, a

more careful lo ok indicates that IJNSNS is no where near the top of its �eld.

Th us w e set out to understand the origin of its large impact factor.

In 2008, the y ear w e shall consider in most detail, IJNSNS had an impact

factor of 8.91, easily the highest among the 175 journals in the applied math

category in ISI's Journal Citation Rep orts (JCR). As con trols, w e will also

lo ok at the t w o journals in the category with the second and third highest im-

pact factors, Comm unications on Pure and Applied Mathematics (CP AM),

and SIAM Review (SIREV), with 2008 impact factors of 3.69 and 2.80, re-

sp ectiv ely . CP AM is closely asso ciated with the Couran t Institute of Mathe-

matical Sciences, and SIREV is the �agship journal of the So ciet y for Indus-

trial and Applied Mathematics (SIAM).

8

Both journals ha v e a reputation

for excellence. Ev aluation based on exp ert judgmen t is the b est alternativ e

to citation-based measures for journals. Though not without p oten tial prob-

lems of its o wn, a careful rating b y exp erts is lik ely to pro vide a m uc h more

accurate and holistic guide to journal qualit y than impact factor or similar

metrics. In mathematics, as in man y �elds, researc hers are widely in agree-

men t ab out whic h are the b est journals in their sp ecialties. The Australian

Researc h Council recen tly released suc h an ev aluation, listing qualit y ratings

for o v er 20,000 p eer-review ed journals across disciplines. The list w as dev el-

op ed through an extensiv e review pro cess in v olving learned academies (suc h

as the Australian A cadem y of Science), disciplinary b o dies (suc h as the Aus-

tralian Mathematical So ciet y), and man y researc hers and exp ert review ers.

9

This rating will b e used in 2010 for the Excellence in Researc h Australia

8

The �rst author is the curren t presiden t of SIAM.

9

Australian Researc h Council, Rank ed Journal List Dev elopmen t,

h ttp://www.arc.go v.au/era/journal_list_dev.h tm
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assessmen t initiativ e, and is referred to as the ERA 2010 Journal List. The

assigned qualit y rating, whic h is in tended to represen t "the o v erall qualit y

of the journal," is one of four v alues:

ˆ A*: one of the b est in its �eld or sub�eld

ˆ A: v ery high qualit y

ˆ B: solid, though not outstanding reputation

ˆ C: do es not meet the criteria of the higher tiers

The ERA list included all but �v e of the 175 journals assigned a 2008 impact

factor b y JCR in the category "Mathematics, Applied." Figure 1 sho ws the

impact factors for journals in eac h of the four rating tiers. W e see that, as

a pro xy for exp ert opinion, the impact factor do es rather p o orly . There are

man y examples of journals with a higher impact factor than other journals

whic h are one, t w o, and ev en three rating tiers higher. The red line is dra wn

Figure 1: 2008 impact factors of 170 applied math journals group ed according

to their 2010 ERA rating tier. In ecah tier, the band runs from the 2.5th to the

97.5th p ercen tile, outlining the middle 95%. Horizon tal p osition of the data p oin ts

within tiesr is assigned randomly to impro v e visibilit y . The red line is at the 20th

p ercen tile of the A �
tier.

so that 20% of the A* journals are b elo w it; it is notable that 51% of the A

journals ha v e an impact factor ab o v e that lev el, as do 23% of the B journals

and ev en 17% of those in the C category . The most extreme outlier is

IJNSNS, whic h, despite its relativ ely astronomical impact factor, is not in

the �rst or second, but rather third tier. The ERA rating assigned its highest

score, A*, to 25 journals. Most of the journals with the highest impact factors
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are here, including CP AM and SIREV, but of the top 10 journals b y impact

factor, t w o w ere assigned an A, and only IJNSNS w as assigned a B. There

w ere 53 A-rated journals, and 69 B-rated journals altogether. If IJNSNS

w ere assumed to b e the b est of the B journals, there w ould b e 78 journals

with higher ERA ratings, while if it w ere the w orst, its ranking w ould fall to

147. In short, the ERA ratings suggest that IJNSNS is not only not the top

applied math journal, but its rank should b e somewhere in the range 75-150.

This remark able mismatc h b et w een reputation and impact factor b egs an

explanation.

Makings of a high impact factor

A �rst step to understanding IJNSNS's high impact factor is to lo ok at ho w

man y authors con tributed substan tially to the coun ted citations, and who

they w ere. The top-citing author to IJNSNS in 2008 w as the journal's Editor-

in-Chief, Ji-Huan He, who cited the journal (within the t w o-y ear windo w)

243 times. The second top-citer, D.D. Ganji, with 114 cites, is also a mem b er

of the editorial b oard, as is the third, regional editor Mohamed El Nasc hie,

with 58 cites. T ogether these three accoun t for 29% of the citations coun ted

to w ards the impact factor. F or comparison, the top three citers to SIREV

con tributed only 7, 4, and 4 citations, resp ectiv ely , accoun ting for less than

12% of the coun ted citations, and none of these authors is in v olv ed in editing

the journal. F or CP AM the top three citers (9, 8, and 8) con tributed ab out

7% of the citations, and, again, w ere not on the editorial b oard.

Another signi�can t phenomenon is the exten t to whic h citations to IJNSNS

are concen trated within the 2-y ear windo w used in the impact factor calcu-

lation. Our analysis of 2008 citations to articles published since 2000 sho ws

that 16% of the citations to CP AM fell within that 2-y ear windo w, and only

8% of those to SIREV did; in con trast, 71.5% of the 2008 citations to IJNSNS

fell within the 2-y ear windo w. In T able 1, w e sho w the 2008 impact factors

for the three journals, as w ell as a mo di�ed impact factor, whic h giv es the

a v erage n um b er of citations in 2008 to articles the journals published not in

2006 and 2007, but in the preceding six y ears. Since the cited half-life (the

time it tak es to generate half of all the ev en tual citations to an article) for

applied mathematics is nearly 10 y ears

10

, this measure is at least as reason-

able as the impact factor. It is also indep enden t, unlik e JCRs 5-Y ear Impact

F actor, as its time p erio d do es not o v erlap with that targeted b y the impact

factor.

10

In 2010, Journal Citation Rep orts assigned the category 'Mathematics, Applied' an

aggregate cited half-life of 9.5 y ears.
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Journal 2008 Impact F actor with Mo di�ed 2008 "impact factor"

normal 2006-7 windo w with 2000-5 windo w

IJNSNS 8.91 1.27

CP AM 3.69 3.46

SIREV 2.8 10.4

T able 1: 2008 impact factors computed with the usual t w o-preceding y ears win-

do w, and with a windo w going bac k eigh t y ears but neglecting the t w o immediately

preceding.

Note that the impact factor of IJNSNS drops precipitously , b y a factor of

sev en, when w e consider a di�eren t citation windo w. By con trast the impact

factor of CP AM sta ys ab out the same and that of SIREV increases mark edly .

One ma y simply note that, in distinction to the con trols, the citations made

to IJNSNS in 2008 greatly fa v or articles published in precisely the t w o y ears

whic h are used to calculate the impact factor.

F urther striking insigh ts arise when w e examine the high-citing journals

rather than high-citing authors. The coun ting of journal self-citations in

the impact factor is frequen tly criticized, and indeed it do es come in to pla y

in this case. In 2008, IJNSNS supplied 102, or 7%, of its o wn impact factor

citations. The corresp onding n um b ers are 1 citation (0.8%) for SIREV and

8 citations (2.4%) for CP AM. The disparit y in other recen t y ears is similarly

large or larger.

Ho w ev er, it w as Journal of Ph ysics: Conference Series, whic h pro vided the

greatest n um b er of IJNSNS citations. A single issue of that journal pro vided

294 citations to IJNSNS in the impact-factor windo w, accoun ting for more

than 20% of its impact factor. What w as this issue? It w as the pro ceedings of

a conference organized b y IJNSNS Editor-in-Chief He at his home univ ersit y .

He w as resp onsible for the p eer review of the issue. The second top-citing

journal for IJNSNS w as T op ological Metho ds in Nonlinear Analysis, whic h

con tributed 206 citations (14%), again with all citations coming from a single

issue. This w as a sp ecial issue with Ji-Huan He as the guest editor; his co-

editor, Lan Xu, is also on the IJNSNS editorial b oard. J.-H. He himself

con tributed a brief article to the sp ecial issue, consisting of 3 pages of text

and 30 references. Of these, 20 w ere citations to IJNSNS within the impact-

factor windo w. The remaining 10 consisted of 8 citations to He and 2 to

Xu.

Con tin uing do wn the list of IJNSNS high-citing journals, another similar

circumstance comes to ligh t: 50 citations from a single issue of the Journal

of P olymer Engineering (whic h, lik e IJNSNS, is published b y F reund), guest-

edited b y the same pair Ji-Huan He and Lan Xu. Ho w ev er, third place is

held b y the journal Chaos, Solitons & F ractals, with 154 citations spread o v er

n umerous issues. These are again citations whic h ma y b e view ed as sub ject

to editorial in�uence or con trol. In 2008 Ji-Huan He serv ed on the editorial
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b oard of CS&F, and its Editor-in-Chief w as Mohamed El Nasc hie, who w as

also a co-editor of IJNSNS. In a highly publicized case, the en tire editorial

b oard of CS&F w as recen tly replaced, but El Nasc hie remained co-editor of

IJNSNS.

Man y other citations to IJNSNS came from pap ers published in journals for

whic h He serv ed as editor, suc h as Zeitsc hrift für Naturforsc h ung A, whic h

pro vided 40 citations; there are to o man y others to list here, since He serv es

in an editorial capacit y on more than 20 journals (and has just b een named

Editor-in-Chief of four more journals from the newly-formed Asian A cademic

Publishers). Y et another source of citations came from pap ers authored b y

IJNSNS editors other than He, whic h accoun ted for man y more. All told, the

aggregation of suc h editor-connected citations, whic h are time-consuming to

detect, accoun t for more than 70% of all the citations con tributing to the

IJNSNS impact factor.

Bibliometrics for individuals

Bibliometrics are also used to ev aluate individuals, articles, institutions and

ev en nations. Essen tial Science Indicators, whic h is pro duced b y Thomson

Reuters, is promoted as a to ol for ranking "top coun tries, journals, scien tists,

pap ers, and institutions b y �eld of researc h." Ho w ev er, these metrics are

primarily based on the same citation data used for journal impact factors

and th us they can b e manipulated just as easily , indeed sim ultaneously . The

sp ecial issue of Journal of Ph ysics: Conference Series whic h He edited and

whic h garnered 243 citations for his journal, also garnered 353 citations to

He himself. He claims a total citation coun t of o v er 6,800.

11

Ev en half

that is considered highly notew orth y as evidenced b y this announcemen t

in ScienceW atc h.com: "A ccording to a recen t analysis of Essen tial Science

Indicators from Thomson Scien ti�c, Professor Ji-Huan He has b een named

a Rising Star in the �eld of Computer Science... His citation record in the

W eb of Science includes 137 pap ers cited a total of 3,193 times to date.

12

T ogether with only a dozen other scien tists in all �elds of science, He w as

cited b y ESI for the "Hottest Researc h of 2007-8" and again for the "Hottest

Researc h of 2009."

The h-index is another p opular citation-based metric for researc hers, in-

tended to measure pro ductivit y as w ell as impact. An individual's h-index is

the largest n um b er suc h that that man y of his or her pap ers ha v e b een cited

at least that man y times. It to o is not imm une from Go o dhart's la w. J-H He

claims an h-index of 39, while Hirsc h estimated the median for Nob el prize

winners in ph ysics to b e 35.

13

Whether for judgmen t of individuals or jour-

11

This claim, and that of an h-index of 39, are made in the biographical notes of one of

his recen t pap ers ( Nonl. Sci. Letters 1 (2010), page 1).

12

ScienceW atc h.com, April 2008, h ttp://sciencew atc h.com/in ter/aut/2008/08-

apr/08aprHe/

13

J.Hirsc h, An index to quan tify an individual's scien ti�c researc h output
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nals, citation-based designations are no substitute for an informed judgmen t

of qualit y .

Closing though ts

Despite n umerous �a ws, the impact factor has b een widely used as a mea-

sure of qualit y for journals, and ev en for pap ers and authors. This creates

an incen tiv e to manipulate it. As w e ha v e demonstrated, it is p ossible to

v astly increase impact factor without increasing journal qualit y at all. The

actions of a few in terested individuals can mak e a h uge di�erence, y et require

considerable digging to rev eal. W e primarily discussed one extreme example,

but there is little reason to doubt that suc h tec hniques are b eing used to a

lesser - and therefore less easily detected - degree b y man y journals. The

cum ulativ e result of the design �a ws and manipulation is that impact factor

giv es a v ery inaccurate view of journal qualit y . More generally , the citations

whic h form the basis of the impact factor and v arious other bibliometrics are

inheren tly un trust w orth y .

The consequences of this unfortunate situation are great. Rew ards are

wrongly distributed, the scien ti�c literature and en terprise are distorted,

and cynicism ab out them gro ws. What is to b e done? Just as for scien-

ti�c researc h itself, the temptation to em brace simplicit y when it seriously

compromises accuracy , m ust b e resisted. Scien tists who giv e in to the temp-

tation to suppress data or �ddle with statistics to dra w a clearer p oin t are

censured. W e m ust bring a similar lev el of in tegrit y to the ev aluation of

researc h pro ducts. A dministrators, funding agencies, librarians, and oth-

ers needing suc h ev aluations should just sa y no to simplistic solutions, and

approac h imp ortan t decisions with though tfulness, wisdom, and exp ertise.

� � � �

Munaqqabater - kvinnor med nikab, marknaden vid Charminar

K vinnor som bär niqab utgör ett

v anligt inslag i gatubilden i Hyder-

abad, med en stor stor andel m us-

limsk b efolkning. Niqab är in te sam-

ma sak som burk a, ä v en om b e-

grepp en an v ändes om v äxlande. Bur-

k an är heltäc k ande, medan niqab en

lämnar en springa för ögonen. (Do c k

erk ännas b ör att det �nns en heltäc-

k ande niqab, som bäres i staterna

vid P ersisk a vik en. Jag har in te

sett någon sådan i Indien.)

PNAS 102 (2005),16569-16572.
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Round T able: The Use of Metrics in Ev aluating

Researc h

T r anscription by J.M. Bal l

The use of metrics for ev aluating researc h is a hotly debated issue. The

IMU/ICIAM/IMS rep ort on Citation Statistics [1] highligh ted the dangers

of uncritical use of impact factors, whic h pla y an increasing role in fund-

ing, promotions and library purc hases. Are impact factors and other suc h

indices go o d measures of journal qualit y , and should they b e used to ev alu-

ate researc h and individuals? What can b e done ab out unethical practices

lik e impact factor manipulation? Is there a role for metrics in ev aluating

researc h? Are there b etter alternativ es?

These w ere the topics of discussion at the ICM 2010 Round T able on

Th ursda y , 26 August, b et w een 6 and 8 p.m. It w as c haired b y John Ball,

and organized b y IMU's Committee on Electronic Information and Comm u-

nication (CEIC).

This record of the Round T able consists of edited and shortened v ersions

of the presen tations b y the panellists, together with excerpts from some

of the con tributions b y participan ts in the discus- sion. A complete video

is a v ailable at the IMU w ebsite http://www.mathu ni on. or g/ pub li ca tio ns /

historic-materia l.

In tro duction of the panellists

John Ball. Go o d ev ening. I'm substituting for the IMU Presiden t, Lás-

zló Lo v ász, who is actually here but has some problem with his ey es that

mak e it di�cult to b e in fron t of brigh t ligh ts. This round table is a se-

quel to the 2008 Citation Statistics Rep ort, whic h w as a join t rep ort of the

In ternational Mathematical Union, the In ternational Council for Industrial

and Applied Mathematics and the Institute of Mathematical Statistics. The

writing group for that rep ort w as c haired b y John Ewing, who w as then

Executiv e Director of the American Mathematical So ciet y . This rep ort had

a v ery go o d reception and it drew atten tion to the dangers of uncritical use

of the impact factor as a statistical measure of journal qualit y . W e ha v e a

v ery in teresting panel:

Doug Arnold is Professor of Mathematics at the Univ ersit y of Min-

nesota in Minneap olis and curren tly is Presiden t of SIAM.

Malcolm MacCallum is the Director of the Heilbronn Institute at the

Univ ersit y of Bristol, and w as a consultan t on the United Kingdom Researc h

Excellence F ramew ork, whic h is going to b e the next ev aluation of researc h

in the UK.

Jos'e An tonio de la P ena w as Director of the Mathematical Institute

at the National Univ ersit y of Mexico and is a former Presiden t of UMALCA,

the Mathematical Union of Latin America and the Caribb ean, and he is
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curren tly Deput y General Director for Science at the National Council for

Science and T ec hnology , Mexico.

F rank P acard is Professor of Mathematics at the Univ ersité P aris Est-

Creteil, and is Scien ti�c A dvisor of Mathematics in the F renc h Ministry of

Higher Education and Researc h.

Presen tations b y the panellists .

Doug Arnold. I will fo cus mostly on one researc h metric: the Impact F actor

(IF), whic h is simply the a v erage n um b er of citations made in a giv en y ear

to a journal's pap ers from the preceding t w o y ears. It is in tended as an

easily used journal qualit y measure, but, as I will demonstrate, it is fatally

�a w ed. The Citations Statistics rep ort found man y failings in the IF design

as a pro xy for journal qualit y , but I am going to fo cus on something else:

Go o dhart's la w and IF manipulation. Go o dhart's la w states that: 'When a

measure b ecomes a target, it ceases to b e a go o d measure'. An example used

in economics is that if a nail factory in a cen tralized econom y is judged on

the n um b er of nails pro duced, prett y so on they will �gure out they should

mak e lots and lots of tin y nails. If it is judged on the w eigh t of the output,

they will start making v ery big nails. The metric ceases to b e an accurate

pro xy for the more complex attribute, sa y pro ductivit y , whic h w as in tended.

Ho w do p eople manipulate the IF? One w a y w as demonstrated b y an editor

of Journal of Geron- tology A. Ev ery Jan uary , he w ould write a review article

citing all the articles of the preceding t w o y ears, and so acquire 200 impact

factor citations, more than most math journals get altogether. Another ap-

proac h is that "the editor cultiv ates a cadre of regulars, who can b e relied

up on to cite themselv es and cite the journal shamelessly'. Suc h a bargain b e-

t w een authors and editors is di�cult to detect. Citation pressure on authors

is usually as w ell, but the editors of the Balk an Journal of Geometry and

Applications put it in their instructions to authors: "[it] is advisable for eac h

accepted pap er to con tain citations to articles published during 2006-2008

in our journals'. In order to determine to what exten t suc h manipulation

is actually damaging the IF, I compared it to exp ert opinion, for whic h I

used a journal ranking carried out with broad and careful exp ert consulta-

tion as part of an Australian researc h assessmen t exercise. This study [2]

demonstrates that man y of the b ottom class, B and C, journals ha v e higher

IF than a signi�can t prop ortion of the journals that are judged b y exp erts

to b e the b est in their sub�eld. The grossest anomaly is The In ternational

Journal of Nonlinear Sciences and Numerical Sim ulations (IJNSNS), whic h

has had the highest IF in all of applied mathematics b y a large margin for

the last four y ears running, although as a B-rated journal there are roughly

a h undred journals in fron t of it according to the Australian rating. W orking

with librarian Kristine F o wler, I studied this case in detail. Whic h authors

ga v e IJNSNS all those citations? It turns out that 30% of the citations w ere

from just three authors, and these w ere the Editor-in-Chief, who cited his
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o wn journal 243 times in the IF windo w, and t w o other editors. (F or con trol

w e lo ok ed at high reputation journals in applied mathematics, and found it

is rare to ha v e more than a few citations come from a single author). As a

second approac h, I lo ok ed at the highest citing journals for IJNSNS. First

place is a single issue of the Journal of Ph ysics Conference series, whic h

pro vided 294 citations. This w as the pro ceedings of a conference that the

IJNSNS Editor-in-Chief organised and con trolled the p eer review for. The

next highest citer w as a sp ecial issue of a di�eren t journal that w as again

organised b y the Editor-in-Chief of IJNSNS. Similar issues arose with other

highly citing journals, so that more than 70% of the citations w ere under the

immediate con trol of the IJNSNS editorial b oard. A di�eren t sort of c hec k is

to lo ok at the citations outside the IF windo w. With IJNSNS, 72% of their

citations are in the t w o y ears that coun t for the IF and only 28% in all the

other y ears. With SIAM Review, for example, it is the v ery opp osite: only

8% fall in the IF windo w. Although I ha v e b een mainly concerned with jour-

nals, the p eople who mak e the IF sa y their citation database "can rank top

coun tries, journals, scien tists, pap ers and institutions'. Who do they think

is the top mathematician? Ji-Huan He, the Editor-in-Chief of IJNSNS! He

w as named b y them as a "Rising Star' in Computer Science; he had a "New

Hot P ap er' in Ph ysics, another one in Mathematics; a "F ast Breaking P ap er'

in Engineering. And then in 2007-2008, they named 13 scien tists in all of

science as "Hottest Researc hers of the Y ear', and he w as the only mathe-

matician, a p erformance he rep eated the next y ear. T o conclude, there is

little doubt that IF is highly �a w ed as an indicator of journal qualit y . I

sho w ed ho w a journal whic h is roughly n um b er 100 in applied mathematics

mo v ed itself up to n um b er one. There are certainly man y other cases in

whic h journals manipulate the IF more subtly , mo ving themselv es up (and

so mo ving more honest journals do wn) �v e or ten places. W e cannot exp ect

an easy form ulaic �x. If w e agree to judge qualit y b y coun ting citations,

Go o dhart's la w indicates that w e will fail. Ho w ev er, there is a need, e.g. for

library purc hase decisions, for an easily consulted indicator of journal qual-

it y . The IMU and ICIAM ha v e discussed this and tak en a big step forw ard

this mon th b y resolving to dev elop a plan for a join t ICIAM/IMU metho d of

rating journals, based on exp ert opinion. This has the p oten tial of pro viding

truly useful information to those who need it, while returning the pro cess of

judgemen t to us, the exp erts.

Malcolm MacCallum. I think a lot of the discussion is going to cen tre on

impact factors and citation indices. I w an t �rst to dra w y our atten tion to

the other sorts of metric used, in particular in the UK Researc h Assessmen t

Exercise (RAE). It had three headings: "Outputs', "En vironmen t' and "Es-

teem'. "Outputs', essen tially pap ers, and "Esteem' w ere assessed b y p eer

judgemen t. In judging En vironmen t, w e had ab out 20 metrics presen ted to

us, for example the n um b er of Researc h Assistan ts p er full time equiv alen t
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mem b ers of sta�. There w as no sane w a y to use them all. Some of them

w ere really input measures, and it is v ery hard to establish ho w e�ectiv ely

they had created output or kno wledge transfer. My o wn suspicion is that

the less income y ou ha v e, the b etter y ou use it. Some are outside institu-

tional con trol. Some are historical: y ou ma y b e v ery attracted to where, sa y ,

Hardy w ork ed although Hardy died long ago. In fact, I think to o man y of

them are self p erp etuating, rather than reacting to curren t researc h qualit y .

Ev en if y ou accept them as v alid, there are still v arious w a ys to use them.

F or example, in considering the total researc h income p er p erson against the

size of departmen ts, do y ou rew ard the departmen t that earned most or the

one sp ectacularly e�ectiv e with the n um b er of p eople they ha v e? Kenna and

Berc he [3] found that in almost all disciplines there is a critical size ab o v e

whic h the researc h qualit y tails o�. Unfortunately this isn't a v ery useful

message for this assem bly b ecause while true for applied, it is not true for

pure mathematics. In the UK, they plan to replace "Esteem' b y "Impact',

meaning economic, so cial or cultural but not scien ti�c impact. That has to

do with wh y a go v ernmen t should fund researc h at all, whic h is a v ery fair

question. But I think the sp eci�c w a y that they are in tending to answ er it is

not the righ t one. The Ro y al Astronomical So ciet y and the UK Institute of

Ph ysics, concluded "w e can't do it' and "w e don't think it's doable' F abian

[4]. No w I w an t to come bac k to bibliometric measures. There has b een a

lot of researc h on citation data, and the man y problems it has, suc h as con-

sistency , co v erage, nationalit y and gender biases, indexing, "obliteration',

discipline size and citation practice etc. (see e.g. Blustin [5], and for fun

[6]). In RAE w e sp eci�cally did not use bibliometric data. But after I had

read and assessed eac h pap er, I lo ok ed up its citations. That caused me to

c hange m y opinion on only t w o or three of the 400 pap ers read. So citation

information can b e useful, but it has to b e in terpreted with a kno wledge

of the so ciology of the discipline and an understanding of the mathematical

con ten t. F or the Exp ert A dvisory Group on the replacemen t for RAE, there

w as a pilot of lo oking at citations of individual pap ers. The resulting data

w as giv en to us to compare with our actual assessmen ts. There w as general

agreemen t across all sub jects that the bibliometric data could not ha v e b een

used without some serious injustices. As a journal editor I �nd impact fac-

tors a useful measure of ho w w e are doing against the comp etition. But I do

not b eliev e one can judge a pap er b y where it app ears: th us I do not agree

with Professor Arnold's prop osals. In summary , I ha v e t w o messages. 1. T o

bureaucrats: no metric is safe for use without h uman in terpretation. Y ou

ha v e to b e v ery careful to realise that correlation do es not imply causation.

One of m y colleagues claimed that the UK ranking of institutions w as v ery

tigh tly correlated with the n um b er of gardeners they emplo y ed! 2. T o those

en tirely opp osed to metrics: they can b e a useful sanit y c hec k, pro viding y ou

don't try to use to o man y or mak e them to o complex.
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F rank P acard. I w an ted to sa y something ab out the situation in F rance con-

cerning the use of citations and metrics to ev aluate mathematical researc h,

either b y the go v ernmen t or b y the univ ersities. First of all, there ha v e b een

some c hanges in the F renc h higher education and researc h system and, to

understand ho w citations and metrics are used, it is v ery imp ortan t to un-

derstand ho w the money supp orting researc h is no w distributed. In F rance

almost all the money for mathematics comes from the Ministry of Higher Ed-

ucation and Researc h but it tra v els through man y di�eren t c hannels b efore

it reac hes mathematicians. As far as the assessmen t of researc h is concerned,

the go v ernmen t has created some ev aluation agency to this e�ect. So far, the

ev aluations from this agency are not based on the use of metrics and com-

plicated impact factors, there is though a de�nition of an "activ e researc her'

whic h dep ends on the n um b er of publications. Therefore, ev erything seems

to b e going smo othly in F rance with a v ery limited use of statistics in the

assessmen t of researc h. Ho w ev er, lo oking closer y ou �nd that there is also an

institution whose w ork is to pro vide statistics based on the n um b er of pub-

lications and citation. Ev en though these statistics are not used o�cially to

ev aluate a researc h departmen t, they are b ecoming more and more p opular

to measure for example the strength, w eakness and ev olution of the di�eren t

�elds in a giv en part of F rance (for example, all sciences in the south w est of

F rance). These data are also a v ailable to all actors of the researc h system.

These statistics can b e v ery precise and can co v er v ery di�eren t scales : at a

scale of a whole coun try up to the scale of a researc h departmen t. F or exam-

ple, in m y o wn univ ersit y , statistics ab out the n um b er of publications of the

mathematics departmen t (whic h is a small departmen t) are receiv ed and, as

y ou can imagine, in terpretation of the data can b e rather con tro v ersial at

suc h a small scale. F renc h univ ersities are no w autonomous and ha v e more

freedom in their scien ti�c p olicy . In particular, to some exten t, they can de-

cide to giv e more supp ort to departmen t A rather than to departmen t B and

the go v ernmen t do es not pro vide them with an y guide on ho w to distribute

the money among departmen ts. As a consequence, there is more and more

pressure to mak e use of metrics in order to distribute the money as b est as

p ossible, using p ossibly some v ery complicated mathematical form ula. Ev en

though F renc h mathematics is v ery strong, it is fair to sa y it only corre-

sp onds to a v ery tin y subset of the F renc h researc h system. What is true at

a national lev el is also true at the lev el of a univ ersit y where mathematics

departmen ts are no w in direct comp etition with other departmen ts of other

sciences whose w eigh ts are m uc h bigger and for whic h the use of metrics

seems more natural. This is where I see that there is some danger for math-

ematics in F rance. My exp erience sho ws that there is a strong temptation to

use metrics not necessarily coming from the top of the researc h ev aluation

system but also coming from the b ottom of the ev aluation system, b ecause

metrics are a rather quic k and con v enien t w a y to compare p eople or depart-

men ts from di�eren t �elds! On the other hand, the use of metrics at a large
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scale (sa y the scale of a coun try lik e F rance) is probably w orth considering

and, carefully analysed and complemen ted, can giv e some in teresting insigh t

on the strength and w eaknesses of a giv en �eld. F or example, the relativ e

share of publications of F renc h mathematicians in the w orld has decreased

o v er the past y ears sligh tly faster than exp ected. This is an in teresting piece

of information but unfortunately , since there is no further analysis of this

information, it migh t b e improp erly used. Also, p eople in c harge of building

the statistics based on publications are w ell a w are that some indices used

are not adapted to mathematics (for example, the n um b er of citations in the

t w o y ears after publication is not v ery meaningful in mathematics) and they

w ould b e v ery in terested in ha ving some more meaningful form ula. T o con-

clude, I w ould sa y that the situation concerning the use of metrics in F rance

is still not completely clear. There is some pressure to use them and w e

ha v e to b e v ery careful in the next y ears to protect ourselv es from improp er

in tensiv e use.

José An tonio de la P ena. Citation indices, originally designed for informa-

tion retriev al purp oses, are increasingly used for researc h ev aluation. The

concern that the consideration of these indices is distorting the ev aluation

of the individual w ork has passed, in the last few y ears, from corridors to

main stream journals. In the dev elop ed coun tries, at least since the second

half of the 20th cen tury , science is accepted as a so cial, cultural and eco-

nomic asset. Although the relev ance of scien ti�c w ork has b een ev aluated

from decades bac k, curren t ev aluation practices ha v e a recen t history that

resp ond not only to academic needs, but to conceptual c hanges of p oliti-

cal, economic and so cial c haracter. In ev aluating scien ti�c w ork, the criteria

used are exp ected to ha v e univ ersal v alidit y (as m uc h geographic, as the-

matically), to b e ob jectiv e, to b e simple to measure and to determine, as

far as p os- sible, the qualit y of the w ork. The criteria used so far sho w

man y limitations and misin terpretations. Notably , the use of impact factor

of journals as a measure of the qualit y of the science published and, still

w orse, the qualit y of the individual pap ers published in those journals, is

an extended practice without a solid supp ort. Ev en Eugene Gar�eld has

w arned against some abuses: "It is absurd to mak e comparisons b et w een

sp ecialist journals and m ulti-disciplinary general journals lik e Nature'. T o

c hec k the ev aluation practices in Latin American coun tries, w e ask ed friends

from Argen tina, Brazil, Colom bia, Chile, Mxico and V enezuela. Here I quote

just a few answ ers to illustrate the discussion:

Q1. A r e indic es (such as numb er of p ap ers, numb er of citations, imp act

factor of journals, h-numb er, etc) use d for the evaluation of mathematicians

in your c ountry? If yes, which indic es ar e pr efer e d?

Chile: In general no. Up to no w the committees of mathematics agree

on the qualit y of the journals to ev aluate the researc h pro jects or CV. Some-

times they use, as complemen tary information in the analysis, some citation
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indices.

Colom bia: In the public univ ersities, the salary of the professors dep ends

on the n um b ers of pap ers.

V enezuela: Y es, in some cases. A t researc h institutions, the tendency is to

use all those indices to ev aluate researc hers, but not so m uc h at univ ersities.

Q2. Who pr omotes the use of these indic es (the administr ation, scientists

in gener al, mathematicians in p articular)?

Ev eryb o dy: the administration, in �rst place; scien tists of other �elds,

as second.

Q3. Is it c onsider e d that the use of indic es pr ovides a mor e: e�cient,

scienti�c, fair, obje ctive way of evaluation? Who thinks so?

Most: I guess that some groups of scien tists lo ok for e�ciency and some

kind of "fairness'.

Q4. In your opinion, what is the e�e ct of the use of these indic es?

Most: I b eliev e they do add v alue to the ev aluation, if used carefully and

in com bination with other parameters.

Argen tina: the use of indices is helpful to discriminate b et w een real sci-

en tists and those who pretend to do scien ti�c w ork but ha v e no impact

whatso ev er.

Chile: I do not kno w the e�ect for all areas, p erhaps in some of them

the systematic use of indices could b e useful (but, at the end the prev alence

of indices w ould mean that the w ork of sp ecialists is not necessary). A

systematic use of indices in mathematics will constitute a big catastrophe for

its dev elopmen t (an enormous deformation that could a�ect qualit y for a long

time) . Q5. Could you give an ide a of the gener al fe eling of (dis)satisfaction

c onc erning evaluation among the scientists (in p articular, mathematicians)

in your c ountry?

Brazil: The general feeling is actually v ery p ositiv e, among mathemati-

cians and among scien tists in general. This is p erhaps b ecause the scien ti�c

comm unit y itself is directly in c harge of the ev aluation.

Chile: P eople that ha v e b een part of the lo cal ev aluation committees

sa ys that there is m utual dissatisfaction b et w een mathematicians and other

groups of scien tists.

Comparing the use of impact factors to measure qualit y of researc h with

the story of the measuring h uman in telligence b y means of the IQ, w e p oin t

out the misunderstanding of thinking that a p erson is in telligen t b ecause

they ha v e a high IQ. Similarly , w e are pushed to b eliev e that a scien ti�c

pap er is go o d b ecause it is published in a journal of high impact factor.

This is m y last argumen t: I w ould call it the mismeasure of science, to

k eep the parallelism with the situation describ ed b y Stephen Ja y Gould.

It is a complete misconception to transfer the v alue, whatev er the impact

factor measures, from journals to articles. It should b e made in the con v erse

w a y , after all, a journal is not more than a collection of pap ers. The only

meaningful de�nition for the impact factor of a journal is the mean v alue of
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the impact factor of the pap ers it publishes. If this is so, it is the impact of

a scien ti�c article whic h should b e discussed: is it p ossible to giv e a sound

de�nition?

General Discussion

Doug Arnold . While w e're w aiting for someone to pluc k up their courage, let

me resp ond to just one misimpression whic h ma y ha v e arisen from Malcolm's

talk. He said one cannot judge a pap er b y where it app ears and for that

reason didn't lik e m y prop osal. So I w an t to mak e clear that I agree 100%

with Malcolm that one cannot and should not judge a pap er b y where it

app ears. In fact in some cases it migh t b e wise to c ho ose a lo w er impact

journal for an excellen t pap er, for example to help strengthen the journal.

My prop osal to rate journals is in no w a y aimed at judging individual pap ers,

and an y rep ort that comes out of it w ould clearly state that. It is a w a y to

get a sense of a qualit y of a journal for reasons lik e library purc hase decisions,

helping the editorial b oard to kno w ho w their w ork is going and so forth.

George Andrews,

1

I'd lik e to ask Prof MacCallum, since y ou sa y y ou do not

accept Doug Arnold's prop osals, I w onder if y ou are not disturb ed b y , not the

manipulations and outliers, that w ere in the graph, but the discrepancy that

he describ ed b et w een the top lev el journals, as p eople assess them, ha ving a

lo w er impact factor than really badly rank ed journals. An y solution is going

to ha v e problems, but aren't the problems mitigated somewhat b y Doug's

prop osal?

Malcolm MacCallum. I think that there are certain problems that w ould b e

mitigated but what w orries me are the w a ys in whic h this is lik ely to b e used,

and the degree to whic h it seems to b e going along with the idea that y ou can

mak e judgemen ts b y where something app ears. I think w e should simply b e

opp osing use of data on journals for this kind of purp ose. What w as sho wn

in the comparison y ou refer to do esn't surprise me b ecause di�eren t journals

app eal to di�eren t sub comm unities or accept pap ers with a di�eren t kind of

angle or approac h.

Doug Arnold. So I just w an t to rep eat again that there w as nev er an y

suggestion that one should use the journal qualit y , no matter ho w carefully

measured and determined, as a w a y to rate pap ers, or what y ou call pro ducts

of researc h. I kno w y ou ha v e b een v ery in v olv ed with rating pro ducts of

researc h and y ou ma y think that is what this prop osal is for. The prop osal is

to rate roughly , to giv e a rough idea of what w e all kno w as mathematicians,

to put do wn what w e all kno w ab out the qualit y of journals. Wh y do w e

w an t to do this? W e w an t to do this, for instance, b ecause p eople m ust mak e

a decision on whic h journal their libraries are going to subscrib e to. If they

don't ha v e enough lo cal exp ertise in the area then the library m ust mak e a

1

P enn State Univ ersit y , USA.

69



decision based on data. Righ t no w they are making suc h decisions based on

seriously �a w ed data, and w e w ere hoping to replace that with reasonable

data whic h re�ects the exp ert opinions of the p eople who lo ok carefully at

the journals. Y ou can sa y that p eople migh t misuse that, but in fact p eople

are misusing a highly �a w ed database. W e can create one that is less �a w ed

and with clear instructions of what it can b e used for and what its limitations

are. The fact that someb o dy migh t refuse to honor those or do something

fo olish, is not a reason not to do an ything, particularly b ecause what is b eing

done no w is m uc h w orse.

László Lo v ász,

2

. So �rst of all thank y ou, John, for b eing out there instead

of me. ao a The second remark is that I am a bit en vious of Prof Arnold

that he liv es in a coun try where it's still the librarians who decide whic h

journal to subscrib e to; in man y coun tries it is b y bulk subscription b y some

go v ernmen t agency for all univ ersities in that coun try , esp ecially for the

electronic v ersions. This is a situation whic h is a separate question but I just

w an ted to men tion that this is also a v ery serious concern as far as I can see.

My second remark is that I lik e v ery m uc h Malcolm's remarks, essen tially

that the p eer review system and n umerical data should complemen t eac h

other. In case there is a discrepancy then it should probably b e more carefully

lo ok ed at. W e all kno w examples where the n umerical data giv es an en tirely

false impression, but I ha v e also seen the p eer review system run amo c k, with

someb o dy who w as b y p ersonalit y not so w ell lik ed or had one enem y in the

system, and it has pro duced v ery v ery strange results. So I think in that

case n umerical data should ha v e corrected the pro cedure at some p oin t. So

I think the question to lo ok at is whic h n umerical data and ho w can w e use

it? No w I am talking ab out ev aluating p eople not ab out ev aluating journals,

these are t w o di�eren t issues.

R. C. Co wsik,

3

In India w e ha v e journals whic h publish only to the writers

of pap ers in that journal - no other copies are ev er sold. And w e also ha v e

departmen ts where ev eryb o dy w orks in the same sub ject, a narro w part of

mathematics. They quote eac h other so the citations w ould b e large for

them. W e ha v e a journal called Annals of Mathematics, India, and India is

in small prin t!

Da y a-Nand V erma,

4

. My question to the en tire panel is, isn't there some

sort of a parallel b et w een the life of researc h pap ers and life of individuals?

Educationalists kno w that all c hildren are not equal, in the same w a y as y ou

ha v e b een p oin ting out that all researc h pap ers are not equal. So sometimes

some researc h pap er go es unnoticed, or ma yb e with v ery , v ery few excep-

tional references b y a few p eople, and has not b een referred to for 40 y ears,

2
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3
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100 y ears p erhaps. Is there a w a y of devising a system whic h can pic k up

these exceptional, high calibre y oungsters, so b y that I mean the exceptional

pap ers whic h go unnoticed, just as man y high calibre c hildren go not only

unnoticed but get punished b y the system.

Malcolm MacCallum. As mathematicians w e lik e to ha v e absolute ob jectiv e

truth. One area where there will not b e an ob jectiv e truth is in assessmen t of

pap ers. It is a h uman activit y and w e're inevitably going to mak e mistak es.

I don't think w e can do an ything but accept that and try to minimise its

exten t.

Doug Arnold. I w ould add that I certainly agree with what Malcolm just said.

The most w e can do is try to b e careful when it come to assessing and the

w a y y ou assess a pap er is to read it. Coun ting the citations, no matter ho w

carefully y ou coun t them, is not v ery helpful. Y ou brough t up the v ery go o d

p oin t that great pap ers in mathematics often go uncited for a long p erio d.

One of the w onderful facts ab out mathematics is y ou often see pap ers that

are v ery highly cited man y y ears after they are written. And another p oin t

is that citations come from all sorts of reasons. If a pap er has a mistak e

and there are criticisms and retractions published, those cite the pap er and

b o ost its qualit y according to a fo olish, citation-coun ting viewp oin t.

Malcolm MacCallum . In fact I w ould sa y if y ou really w an t to b e highly

cited quic kly the b est w a y to do it is to write a pap er that is just subtly

wrong, so that lots of p eople pitc h in to tell y ou wh y .

Garth Dales,

5

I w ould lik e to ask ab out p ossible p olitical action, p erhaps

particularly addressed to Prof Arnold. I share y our doubt ab out citation

indices and I en tirely agree that they are seriously �a w ed, but I see a lot of

use in them, and it seems that the IMU and mathematicians don't lik e this

and they are inclined to try to protest against this or do something. But I

regret to sa y that p olitical realities are that mathematicians are a small group

in the o v erall sc heme of things, and m y exp erience is that ho w ev er cogen t

and p o w erful our argumen ts are that impress us, they ha v e v ery limited

impact on our go v ernmen t and agencies and so on. And I w onder what

y our assessmen t is. It seems to b e that the only p ossibilit y of c hanging the

culture in this particular resp ect is to �nd allies in the m uc h bigger sub jects of

engineering, biology , ph ysics and c hemistry . Unless w e ha v e allies and friends

in these sub ject areas, w e'll ha v e no impact whatso ev er on the go v ernmen ts

and agencies, or in particular priv ate publishers that mak e money out of

publishing these statistics. So what is y our assessmen t of our c hances of

�nding allies among these sub ject areas?

Doug Arnold . W ell I think that's a v ery go o d p oin t and one that has to b e

raised and though t ab out quite a lot. I'll mak e a couple of commen ts. First

5
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of all m y commen ts are limited to impact factor as a journal qualit y pro xy .

I am not taking on the bigger question of an individual or departmen ts.

If w e limit ourselv e to p oin ting out, as man y ha v e p oin ted out, and man y

will con tin ue to p oin t out, that impact factor is highly �a w ed, w e will go

unheard. That has already b een done and is basically a pro v en prop osition.

It is not only mathematicians who are complaining ab out this. Man y , man y

groups are complaining ab out it. I feel that - b ecause w e are a fairly small

comm unit y with a great dev otion to our literature and some coherence -

that b y pro viding an alternativ e w e ha v e a realistic c hance to sa y: "W ell

y ou kno w there is an alternativ e that y ou can use instead. It is m uc h, m uc h

b etter but just as easy to use. It has the imprimatur of the ma jor math

organisations in the w orld and there is all this evidence that it is b etter.'

This w on't b e used for comparing mathematics journals to sa y geoph ysics

journals, whic h is meaningless, but for the purp oses where y ou need to mak e

an ev aluation and judgemen t on journals of mathematics. I think this has

a c hance to come ab out. I think there is a p ossibilit y that p eople will sa y

"y ou kno w these mathematicians ha v e some in tegrit y and they really are

doing this righ t, and ma yb e w e should see ab out doing something lik e this.'

As far as building up allies, recen tly I tra v elled to Singap ore, to the W orld

Conference on Researc h In tegrit y . They w ere 350 delegates including p eople

from ministries of science and so forth. Out of the 350 delegates only I w as

a mathematician. I sp ok e a little bit ab out this prop osal and I sa w lots of

allies and got lots of supp ort. P eople are actually lo oking forw ard to seeing

what w e are going to b e able to do in this area.

Jos'e An tonio de la P ena. W ell I think it's imp ortan t that mathematicians

tak e a p osition with

resp ect to the indices, and ma yb e prop ose new w a ys to measure the

impact of journals. But ev en what is done no w, whic h is v ery bad, v ery

�a w ed for mathematics, lik e measuring the impact factor of journal using

this t w o y ears windo w whic h is completely nonsigni�can t for mathematics,

could b e c hanged. F or example, wh y not calculate the impact factors not

using the t w o y ears windo w but using the full history of the journal? Just

simply that. That can b e m uc h more signi�can t for all sciences: wh y is this

not done? I had an opp ortunit y to sp eak with some high-ranking p erson

from Thomson Reuters and the answ er w as "of course w e calculate this, w e

don't publish these results but w e do calculate them'. So this means there

is a completely di�eren t agenda, there's a hidden agenda wh y they calculate

the indices in this w a y: ma yb e it is an economic agenda.

Chandan Dala w at,

6

I just w an t to kno w if this new measure or classi�cation

on the qualit y of journal that's b een prop osed, has it actually b een tested and

could w e lo ok at the results that it giv es? Doug Arnold. No. The situation

6
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is the follo wing. First of all, I am the Presiden t of SIAM whic h publishes

these journals, so it is not m y place to p ersonally set do wn the mec hanics

of rating the journals. The prop osal, whic h is brand new, just passed b y

the IMU General Assem bly , is to establish a committee to try to design the

b est p ossible system, and then consider the question of ho w di�cult it will

b e to implemen t. I can just giv e y ou just a rough idea of at least what I

ha v e in mind, although other p eople ma y w ell c hange this. This is something

akin to the program committee and panels that c hose the in vited sp eak ers of

this congress. That is man y p eople, b et w een 100 or 200, that w ere carefully

c hosen to co v er man y areas of mathematics. There will b e a fairly small

n um b er of rating tiers, a few tiers or, p erhaps, a matrix with separate tiers

for journals that are tigh tly concen trated on one sub discipline and broad

journals, and so forth. Then these exp erts w ould review the journals and

try to determine where they place them. Ma yb e there w ould b e a time for

public commen t. There w ould b e some rule against con�ct of in terest. Once

they presen t the results, w e will get the opp ortunit y to test them. They will

need to b e renew ed ev ery 4 y ears or something lik e that. That's what I ha v e

in mind.

John Ball. T o amplify that a bit, the committee w ould consider what w ould

b e the b est w a y to create suc h a ranking system, then decide whether to

implemen t that system, and in particular consider some of the issues sur-

rounding suc h a system, ma yb e legal implictions, whether there w ould b e

the in v olv emen t from the comm unit y to sustain suc h a system, and what the

kno c k on a�ect of suc h a system w ould b e.

Zhiming Ma,

7

. Sev eral y ears ago in China this problem w as really v ery

serious. F or example in China if y ou apply for a promotion or for a prize y ou

ha v e to submit a do cumen t with citations. Y ou ma yb e ha v e to pa y money to

an agency or a library and then the agency (library) will t yp e the citations,

and then y ou submit it. This w as sev eral y ears ago; no w the situation is

getting b etter b ecause man y p eople complained ab out this. In China w e

mathematicians sa y that ma yb e p eople in other disciplines suc h as biologists

will use this but for mathematics it's not the case. W e alw a ys ask the agencies

or go v ernmen t to distinguish b et w een sub jects, so in this w a y w e get some

impro v emen t. No w in China (at least in CAS) when mathematicians apply

for a promotion or a prize, w e will not follo w the general rule of metrics. In

this sense w e are impro ving.

Martin Grötsc hel,

8

. Someb o dy said b efore that w e ha v e no in�uence. This is

absolutely not true; I think mathematicians are heard. Here is an example.

The 2002 IMU General Assem bly endorsed a do cumen t ab out b est practices

of journal publishing, advice to authors and so on, and op en access in partic-

7
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ular. This do cumen t w as tak en up in 2003 b y the Max-Planc k- Gesellsc haft

in German y , German y's top researc h organisation. MPG and other insti-

tutions �nally form ulated what w as then called the "Berlin Declaration' on

op en access. IMU's in�uence w as clearly visible in this activit y . Hundreds

of researc h organisations w orldwide signed this declaration, and mathemati-

cians w ere the forerunners of this e�ort. One can come up with man y w a ys of

classifying journals. Of course, targets ha v e to b e form ulated together with

reasons wh y w e w an t to classify , wh y w e w an t to sort journals, or p eople,

or departmen ts b y qualit y . Ev en if w e ha v e reasonable argumen ts for the

organization of the system of our journals, w e m ust not only pro vide infor-

mation ab out scien ti�c qualit y but also ab out the w a y authors are handled,

the turno v er times and all the things that are imp ortan t for journal publish-

ing. Making a v ailable a broad sp ectrum of relev an t information ma y b e an

alternativ e to just addressing the curren t crude measuremen ts. The panel

addressed totally di�eren t targets, for example, whether w e rank a pap er, a

journal, a departmen t, or an individual, or ho w w e compare mathematics to

other sciences. W e can't handle all these issues in the same w a y . I p ersonally

think that w e mathematicians ha v e to simply declare ho w w e w ould lik e us

and our w ork b e judged; w e then ha v e to discuss the ev aluation system with

our p eers in science and in administration. After that w e can negotiate with

them the w a y w e are in fact judged. Most of the ideas presen ted here to da y

are go o d, and our task is to �nd a reasonable com bination of these measure-

men ts. My main �eld is optimisation and what w e see in fron t of us is a

m ulti-ob jectiv e optimisation problem. There is something lik e a P areto set

that w e ha v e to target for, and whic h p oin t on the P areto curv e is c hosen will

dep end on lo cal circumstances. W e should simply b e a w are of this fact and

sp ell it out. Something I w as really puzzling ab out is one of F rank P acard's

argumen ts. Ev ery one is happ y ab out b eing free to mak e decisions. No w the

F renc h go v ernmen t seems to giv e �nancial supp ort to the univ ersities and

the freedom to distribute it. I think that ev erywhere in the w orld y ou w ould

b e happ y to ha v e suc h a situation: y ou just ha v e to elect a go o d presiden t

and go o d deans. They ough t to ha v e go o d insigh t and will determine who

is doing go o d researc h. Do y ou really w an t the bureaucracy to giv e rules? I

think it is b etter to ha v e go o d p eople with go o d judgemen t distributing the

money .

F rank P acard. I agree with y ou, but in F rance w e are passing from a system

in whic h ev erything w as decided at the top to a system in whic h a lot is

decided at a lo cal lev el. This tak es time. Assessmen t �of researc h is not

an easy thing to do at the lev el of a univ ersit y . Also, I think that the im-

p ortance of the use of metrics really dep ends on ho w the money supp orting

researc h is distributed and this di�ers from one coun try to the other. In

F rance, for example, one of the problem w e are already confron ted with in

mathematics is that departmen ts no w ha v e to �gh t against eac h other inside
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eac h univ ersit y , to get researc h funds. And, so far, univ ersities ha v e no real

w a y to decide ho w m uc h supp ort they should giv e to a giv en departmen t.

Beside the question of researc h supp ort, there is also the problem of the

ev aluation of individuals. F renc h univ ersities no w ha v e to compare mathe-

maticians with biologists, c hemists or la wy ers and panels p erforming these

ev aluations do not necessarily ha v e mathematicians, biologists or la wy ers on

them. In this case, as y ou can imagine, metrics turn out to ha v e a great

impact on discussions. One can hop e that the system will probably ev olv e

to w ards a b etter equilibrium b et w een the use of metrics and p eer review, but

in F renc h univ ersities I'm not so sure that the system has already reac hed

this equilibrium.

Cheryl Praeger,

9

I though t I w ould sa y a little bit ab out the Aus- tralian

exp erience. The mathematical scien tists in Australia did not c ho ose, that

is, did not set out, to rank journals. It w as the Australian go v ernmen t

that decided that all journals w ould b e rank ed. The go v ernmen t dictated

the prop ortion of A*, A, B and C journals. So the mathematical scien tists

decided that w e w ould prefer to mak e the ranking rather then ha v e the

go v ernmen t do it for us. W e ended up ha ving to do it three times; in our �rst

run through w e decided to rank as man y journals as w e could, so w e w ould

ha v e more A* and A journals, since w e had a �xed prop ortion a v ailable for

them. The go v ernmen t did not accept this and w e w ere giv en a limit on the

n um b er of journals w e w ere allo w ed to rank. Ev en our second attempt w as

not accepted and w e had to makr a third attempt. W e are not terribly happ y

with it but it is something whic h has had the supp ort under pressure of the

whole Mathematical Sciences comm unit y , the pure, applied, the statisticians.

Ev ery one joined together to try and do as go o d a job as w e could. It has not

b een used y et but it is going to b e used in a researc h assessmen t exercise,

whic h is happ ening in the next y ear. W e fear it will b e used for other

purp oses. Already it is b eing used in an unfortunate w a y; for example m y

univ ersit y prop oses to measure researc h activit y of individual sta� mem b ers

b y the n um b er of journals pap ers they publish in A* and A rated journals

only , whic h comprise the top 20% or 30% of the journals according to an

imp erfect ranking. All other publications will b e ignored.

John Ball. Am I not correct in sa ying that there is also a ranking of

conferences, b ecause I sa w a listing of this on the Australian w ebsite (see

http://www.arc. go v.a u/ er a/e ra _jo ur na l_l is t. htm ). So I w ondered whether

y ou w eren't allo w ed to go to a conference unless it w as an A rated conference.

Malcolm MacCallum. That w ould ha v e particular relev ance in Computer

Science where a lot of the b est pap ers come out in refereed conference pro-

ceedings.

9

Univ ersit y of W estern Australia.
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Hamidou T oure,

10

W e are a small comm unit y of mathematicians in Africa

and the administrations are trying to use these di�eren t indices. Since the

ev aluation of publications in journals is done normally b y p eer review, it will

b e go o d that the In ternational Mathematical Union mak e a p eer ev aluation

of the ranking of di�eren t journals. It will b e v ery useful for us.

Jean Lubuma,

11

I w ould lik e to sa y something ab out the system whic h w e

ha v e in South Africa. I think the colleague from Australia (Cheryl Praeger)

said something whic h is a bit similar. The system in South Africa is suc h

that when y ou publish a pap er, the South African Ministry of Education

allo cates directly an amoun t of ab out 20,000 dollars, whic h is paid to the

univ ersit y where the researc h w ork w as done for pap ers published in the so-

called accredited journals. F or the momen t those are the journals whic h are

in the ISI list. W e as mathematicians in the South African Mathematical

So cieties fough t to sho w the go v ernmen t that this ISI list is not a system

whic h is e�ectiv e and whic h is de�nitely not in fa v our of mathematicians.

The go v ernmen t said "lo ok, w e w an t a simple metho d for us to decide' and

so far the metho d whic h has b een suggested came mostly from our colleagues

from medicine and biology , b ecause probably that is where all these ideas of

the ISI lists w ere originated. So this is the situation whic h w e ha v e at presen t

in South Africa, and unfortunately w e tried to �gh t but it didn't w ork. So I

don't agree with what w as said b y the Secretary earlier, that mathematicians

are p o w erful. I think I w ould rather agree with our colleague from England,

that w e are a v ery small group and it is not alw a ys easy to try and con vince

our colleagues from biology etc. who publish almost ev ery da y .

Jorge Soto-Andrade,

12

I w ould lik e p oin t out that in our coun try w e ha v e

some Chilean analogue of NSF and mathematicians ha v e had some w ord to

sa y concerning assessmen t of researc h, but most of the funding for researc h

comes from the go v ernmen t, not directly through the univ ersities. T o some

exten t w e ha v e b een able to mak e the p oin t that mathematics is sp eci�c,

compared with other domains lik e biology or economics and so on. One

of the p oin ts is that journals whic h coun t for funding for rep orts are those

whic h y ou �nd in this list of ISI or Thomson Reuters. Man y p eople in the

go v ernmen t agencies had the idea that ISI w as something lik e IAS or some

scien ti�c institute. They didn't realize that it w as just a priv ate en terprise

with commercial criteria, lik e Microsoft, Thomson b eing analogous to Bill

Gates. I w ould sa y that the In ternational Mathematical Union is a rather

small comm unit y but is quite homogeneous and has tak en stance in a v ery

signi�can t w a y in the past, and if w e can cite a rep ort or some w ork of

the IMU concerning these p oin ts this will strengthen our p osition. I w ould

lik e to recall the rep ort b y Figa T alamanca [7] who w as v ery k een from the
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systemic viewp oin t concerning ISI and p erhaps some sort of up date of this

rep ort w ould b e v ery helpful. It p oin ted to the fact that the systemic role

of ISI in science in the w orld w as a v ery in teresting sub ject in so ciology , and

there is a complex dynamics in teraction of ISI with big American libraries,

with publishers and so on. One in teresting p oin t also is that in our coun try ,

whic h is somewhat free-mark et orien ted, the go v ernmen t had the idea to

giv e rew ards to pap ers and so if y our pap er is in ISI, y ou'll get p erhaps 1000

dollars, and if it's not there y ou'll p erhaps get just a sym b olic rew ard. One

imp ortan t thing I think is that IMU ma y ha v e some alternativ e to ISI. If one

lo oks a little bit, one �nds v ery impressiv e examples of �a ws in ISI rep orts

and listings. F or instance y ou ha v e a list of highly cited mathematicians,

highly cited researc hers in ISI, and I realized p erhaps one or t w o y ears ago

that no Fields Medallist is a highly cited mathematician. There is a �eld in

whic h the situation is ev en w orse than mathematics, whic h is mathematics

education and there p erhaps the b est journals are not listed in ISI, and

there w as some reaction whic h w as v ery p ositiv e from IMU and I think this

should b e pursued. Concerning other scien ti�c comm unities, I also w ork

with bio c hemists, biologists and other researc hers in cognitiv e science, �elds

whose dynamics are quite di�eren t from ours, where up dated rep orts from

the IMU concerning this issue ma y help us a lot .

Mic hel Héb ert,

13

. A few y ears ago the American Mathematical So ciet y has

started e publishing their o wn impact factor in MathSciNet. I think it w as

a result of their o wn long study . I didn't read the rep ort in detail at that

time but remem b er it w as precisely to resp ond to all these wrong w a ys for

mathematics suc h as the t w o y ear windo w. So I'm a bit surprised also that

there do esn't seem to b e an y collab oration, or there has b een no result.

Don't the IMU and AMS kno w what eac h other is doing?

Ali Ulas Ozgur Kisisel,

14

. So in m y univ ersit y our struggle is usually with

the univ ersit y administration, whic h rarely consists of an y mathematicians;

ho w ev er in the mathematics departmen t w e ha v e quite a go o d idea ab out

what should b e brough t up, and what should b e k ept do wn. Ma yb e I should

giv e some sp eci�cs. F or instance all the hiring pro cedures and app oin tmen ts

to p osts are based on the n um b er of pap ers in science core index journals and

for instance in order to b e an Asso ciate Professor in the Maths departmen t it

should b e at least 7, and that is a fairly lo w n um b er, and as y ou could exp ect

it has drastically di�eren t e�ects if y ou are studying Applied Mathematics or

Mo dular F orms. So I ask ed some friend who w as w orking in Ex-So viet Union

ho w did it happ en there? And it w as v ery easy - K olmogoro v decided ev ery-

thing, so no problem! But of course in to da y's w orld I guess this is out of

the question. But something that w e could use, and IMU or global organisa-
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tions could do, w ould b e to bring forw ard some exp eriences from prestigious

univ ersities, lik e in terviews with deans, in terviews with departmen t c hairs so

w e could use them in our struggle with our administrations.

Gholamreza Khosroshahi,

15

I w ork in an institute called the Institute for

Researc h in F undamen tal Sciences. In the b eginning w e w ere just theoretical

ph ysicists and mathematicians and the �gh t from the b eginning started in the

committees and the councils ab out ev aluation of mathematics and ph ysics.

Ph ysicists usually dominated the issue b ecause of cita- tions and these kind of

things and later on other sc ho ols lik e computer science, theoretical computer

science, neuroscience, nanoscience w ere added to our institute. The �gh t w as

widened and there are t w o problems whic h are alw a ys there, one - inside the

mathematics council y ou ha v e to �gh t - supp ose I'm a com binatorialist, at

the b eginning those who didn't do an y researc h ab out 20 y ears ago said

what? Com binatorics? And they w ere sa ying that it is easy to publish in

com binatorics and it is v ery di�cult to publish sa y in algebraic geometry

etc. So this �gh t gradually subsided b ecause gradually they had to publish

and they couldn't publish. Then outside of mathematics, ph ysicists used to

sa y alw a ys "what is the citation on this' ? "This pap er has 100 citations'

and so forth? This �gh t still is going on, but I agree with Prof GrÂ�tsc hel

that mathematicians should b e tough �gh ters o and they should handle these

hard situations. W e do that and w e ha v e succeeded. One more thing is that

w e ha v e to pro v e to others that ev ery discipline has its o wn culture: culture

in mathematics is quite di�eren t from culture in computer science or ph ysics.

Gerhard P aseman,

16

There are a n um b er of comm unities online (suc h as

matho v er�o w.net) that are doing rankings of v arious things, an ything from

individuals to pizzas. In particular there are some comm unities forming,

scien ti�c comm unities that exc hange information and they do ranking based

on reputation, and it seems to me that they are mo dels of some of the things

to lo ok at, as examples of what migh t b e a go o d form of metric, and there

are also some ob vious mistak es in some of these mo dels, that could probably

b e a v oided b y forming a metric. I'm curious to see ho w metrics for journals,

for professional mathematicians, for scien tists will actually re�ect some of

their activit y online.

15
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Tesk”rd vid Top Station, Kerala

T eplan tan k an v äxa som träd upp till

16 meters hö jd, men när den kultiv eras

klipps den ner till b ekv äm plo c kning-

shö jd. Endast de yttersta bladen på

teplan tan plo c k as. Alla te-sorter k om-

mer från samma samma art, det är den

efterföljande pro cessen som in v olv erar

olik a grader a v jäsning o c h o xidation

som b estämmer h uruvida teet sk all bli

vitt, gult, grön t, rött, sv art eller o-olong.

T e innehåller an ti-o xidan ter såsom cat-

ec hiner o c h theaniner sam t stim ulan ta

såsom k o�ein T e härstammar från Kina,

men tec knet för te uttalas olik a i olik a

regioner i Kina. Ett uttal är 'te' ett an-

nat är 'c ha' o c h språk run t om i v ärlden

har an tingen tagit det ena uttalet eller

det andra. Germansk a o c h romansk a

språk har v alt det förra, medan sla visk a

språk har som b ek an t v alt det andra

(jmfr. rysk ans 'c hai'), liksom hindi o c h

andra indisk a språk som telugu, medan

tamil har v alt den första. T urk ar säger

'c hai' liksom japaner o c h tailändare o c h

slangtalande �nnar.

17
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In terview with Guillermo Curb era

Ulf Persson

Guil lermo Curb er a or ganize d an ex-

hibition on p ast ICM at Madrid 2006.

He wr ote an article on it in the

EMS Newsletter, and subse quently

publishe d a b o ok Mathematicians

of the W orld, Unite! which was

r ep orte d on in an e arlier issue of

our newsletter Medlemsutskic k et .

When I met him in Hyder ab ad, he

had b e c ome the o�cial cur ator, so

to sp e ak, of the ar chives of the ICM,

and was involve d in interviewing a

numb er of p ast Pr esidents of the

IMU, having it al l pr ofessional ly

r e c or de d in a studio at the me eting.

Ulf P ersson: Y ou ha v e no w b ecome the arc hivist of ICM. What do es

that en tail? is there a ph ysical arc hiv e of some sort and where is that situ-

ated? And what kind of things do es it con tain?

Guillermo Curb era: The In ternational Mathematical Union has an

arc hiv e whic h con tains mostly pap er do cumen ts corresp onding to its activ-

ities. There are the min utes all its committees, corresp ondence b et w een

its o�cials, etc. This ma y sound b oring, but quite the opp osite it is v ery

in teresting since it giv es an accoun t of the in ternational co op eration in math-

ematics. There are do cumen ts related to the organization of the ICM, to the

a w arding of the medals and prices (this do cumen ts are classi�ed material

and are not a v ailable to the public).

The arc hiv e is ph ysically lo cated in Helsinki, in the Arc hiv es of the Uni-

v ersit y of Helsinki. This is a b ypro duct of the activit y of Olli Leh to as

Secretary of the Union. He created the arc hiv e in 1996 putting order in the

do cumen ts that w ere stored at the ETH in Zuric h. Unfortunately there is

almost no do cumen tation from the p erio d prior to 1952.

The arc hivist (or curator) is the p erson in c harge of k eeping the arc hiv e

in go o d shap e and dealing with the researc hers who are in terested in w orking

in the arc hiv e.

Since the IMU will b e ha ving stable o�ces in Berlin, at the W eierstraÿ

Institut für Angew andte Analysis und Sto c hastik, the arc hiv e will mo v e also

to Berlin, probably during 2011.
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UP: Y ou ha v e b een to a n um b er of ICM. (Whic h ones?) Ho w w ould y ou

rate Hyderabad in comparison with the others? What w as the b est thing

ab out Hyderabad? What w as the w orst? An ything in particular that stands

out, and for whic h y ou will remem b er it in the future?

GC: My in v olv emen t with ICMs is a late lo v e story . I w as w orking for m y

PhD in the US when I �rst heard ab out them (in particular, the Zuric h 1994

ICM, where Jean Bourgain got his Fields Medal). T o me the ICM sounded

as strange meetings, to o far a w a y from the sp ecialized ones that I w as used

to. Th us, I nev er attended one un til the 2006 ICM in Madrid. There I w as

ask ed to organize an exhibition on the history of ICMs and then I started to

sp eak with p eople who had attended and listening to stories I got more and

more in v olv ed and in terested. I b ecame a fan of ICMs.

UP: But this is incredible. Ho w come they ask ed y ou to organize the

exhibition in the �rst place?

GC: It is true that it lo oks curious that I w as ask ed to organize the

exhibition on the ICMs. The reason is that I w as kno wn to b e in terested in

history and had collab orated previously on some other exhibits for the W orld

Mathematical Y ear 2000. Also, I guess that there are not man y p eople who

are willing to sp end t w o y ears trying to create an exhibition that b efore

existing is lik e a ghost. Also some courage is needed: I w as giv en 6.000

Euros for the whole game (trips, to lo ok for material, and all p ossible costs)

and at the end I had to �gh t for 60.000 that it ev en tually cost. (I did not win

the battle for the money for a catalog of the exhibition, but in the long run

this w as go o d, b ecause m y b o ok originated from the non-existing cataloge).

The �rst ICM I could ha v e attended w as Ky oto 1990, but I w as starting

with m y PhD and there w as no funding for me for that. The real p ossibilit y

w as 1994 in Zuric h, sp ecially since m y men tor, Jo e Diestel from Ken t State

Univ ersit y , w as v ery close to Bourgain. But m y mind w as far a w a y from

ICM. F or Berlin 1998, I w as in vited to w ork in Australia and could not

c hange those plans. The real p ossibilit y w as Beijing 2002, and I almost

attended, b ecause w e knew that Madrid w as the next and w e w ould had

to organize man y things, but this time p ersonal matters prev en ted me from

attending.

UP: But to come bac k to the question. Ho w w ould y ou rate Hyderabad?

GC: A t the a v erage ICMs tend to impro v e, corresp onding to the gen-

eral fact that w e tend to learn from past exp eriences. I lik ed a lot from the

Hyderabad ICM the high attendance of mathematicians from Asian coun-

tries, as it emphasized the w orldwide nature of the mathematical comm unit y .

The daily news w as v ery go o d. Op ening ceremonies are alw a ys in teresting

and ev en mo ving, in this case, the cloud of media rep orters taking pictures

of the Fields Medalists (sp ecially of Cedric Villani) and the paraphernalia

surrounding the en trance of the Presiden t of India w ere v ery p eculiar.

As to things to impro v e I w ould p oin t out t w o: the lac k of places to sit and

relaxed while eating and c hatting with friends and the c haos at the banquet.
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These are side things from the scien ti�c program, but are imp ortan t since

ICMs are o ccasions to meet and mak e friends. Regarding the banquet, it is

a double pit y b ecause it w as clear that the organizers had put a lot of e�ort

in the idea, but failed on the practical things.

An image whic h I think is to remem b er is the next presiden t of IMU,

Ingrid Daub ec hies, surrounded b y a cro wd of y oung Indian w omen mathe-

maticians. There is a message there, and a glimpse to the future.

UP: No w that y ou ha v e b ecome something of an exp ert on ICMs. W ould

y ou lik e to sk etc h ho w an ideal ICM should b e organized? What are the

most imp ortan t things? What w ould the order of priorities b e? An y sp ecial

details, that lik e spices could really mak e a di�erence?

GC: It is clear that ICMs require �rst of all a go o d scien ti�c program

where there is a balanced b et w een w ell established mathematicians and new

and strong �gures so that p eople attending can com bine the exp erienced

researc hers with the freshness of future stars. It will nev er b e su�cien tly

stressed that plenary talks should b e aimed at a general mathematician, so

that ev eryb o dy can pro�t from the deepness of the view of an exp ert without

the tec hnicalities. This applies also to the in vited lectures in the sections.

This is the most imp ortan t feature of all.

Apart, but of great imp ortance, are facts suc h as go o d lecture ro oms and

devices so that talks can b e prop erly appreciated. This includes the fact that

information is clear and is allo ws to mo v e around and attend the di�eren t

c hoices of p eople.

No w ada ys, more and more, the extra features are b ecoming more imp or-

tan t. F rom round tables on hot topics, to cultural ev en ts (related to math, if

p ossible). And making p ossible for p eople to so cialize, discuss, enjo y b eing

together with other mathematicians. Connection b et w een mathematics and

other �elds should b e highligh ted: art, history , tec hnology . And grab the

opp ortunit y to do p opularization of math.

UP: There has b een m uc h criticism that the ICMs are to o big and con-

fusing, that conferences should b e small and sp ecialized. What w ould y ou

sa y to suc h p eople in defense of the idea of ICM?

GC: Sp ecialized meetings exist ev erywhere and ha v e their role. P eople

there are exp osed to the ideas in whic h they w ork. ICM allo ws the p ossibilit y

of lo oking at the large map of mathematics. This w ould b e p erfect if the

righ t deliv ery of plenary talks w ould o ccur. In an y case, I think it still is an

exp erience in whic h the a v erage mathematician realizes the broadness and

in terconnectivit y of math, and the mathematical comm unit y builds unit y b y

exp erience.

UP: A t Hyderabad y ou w ere in terviewing past Presiden ts of IMU, and

I guess a fair amoun t of them w ere around. Y ou also had the in terviews

tap ed for arc hiv al reasons I guess. Whom did y ou in terview and do y ou ha v e

an ything exciting and rev ealing that y ou feel comfortable to pass on?

GC: I in terviewd Jak ob P alis, Da vid Mumford, John Ball, Laslo Lo v asz,
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Ingrid Daub ec hies, and also Martin Gro etsc he and Ragni Piene. The idea

came from the Executiv e Committe of IMU and w as to create a sort of

"oral arc hiv e" of IMU. Imagine that w e could no w listen to Marshall Stone

explaining to us ho w the IMU w as reconstructed in the 1950 after Second

W orld W ar. It w ould b e v ery in teresting. These in terviews w ere tap ed b y

tec hnical p ersonel and will b e sub jected to an em bargo since they co v er

classi�ed issues. Ho w ev er, there exists the p ossibilit y of making shorter

v ersions whic h could b e released. This still has to b e considered b y the EC.

Unfortunately , as usually happ ens in life, exciting things tend to b e the

ones whic h turn out to b e the candidates for b ecoming classi�ed.

UP: What kind of advice w ould y ou giv e to y oung mathematicians at-

tending an ICM for the �rst time?

GC: First of all, free y ourself from y our friends and mo v e around, listen,

lo ok, c hat with unk on w p eople, mak e new friends. Find the most exciting

titles or lecturers (regardless of the area) and listen, try to pro�t from p eople

y ou migh t not b e exp osed to again. T ak e adv an tage of ev erything y ou see,

y ou are probably exp eriencing the highest densit y of mathematical abilit y

and creativ eness ev er.

� � � �

Fotografen, sj„lvportr„tt p† balkong i Munnar, Kerala
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In tervju med Ragni Piene, a vgående medlem a v

Executiv e Committee i IMU

Ulf P ersson: När du v aldes in i EC i Beijing g jordes det ett stort n ummer

att du v ar den första kvinnan i den församlingen. Hur upplevde du detta?

Ragni Piene: Men det v ar jo ikk e så v eldig m y e oppst yr. Et oppslag

i a visen til Univ ersitetet i Oslo og en notis i Aftenp osten - så et in tervju i

New Scien tist, og et radioin tervju på New Zealandsk radio... Det v ar på høy

tid at det k om en kvinne i den k omiteen.

UP: Du har n u fullföljt två p erio der som ledamot o c h har i o c h med

Hyderabad a vgått. Detta är normalt, ingen sitter längre än två p erio der.

Saknar du mö jligheten att in te v ara med längre?

RP: Nei, jeg tror ikk e akkurat jeg k ommer til å sa vne det, selv om det

har v ært en OK erfaring.

UP: Nu när du slutat vid ICM, k änns det som en lättnad o c h att du

n u har m yc k et frig jord tid? Eller k ommer det in te att göra någon skillnad?

Ikk e så stor forskjell, jeg har mer enn nok å g jøre - bl.a. som leder a v

Ab elk omiteen.

UP: V ad upplevde du som det 'jobbigaste' med ditt medlemsk ap?

RP: Ikk e så m y e egen tlig. Arb eidet med det "p ermanen te sekretariatet"

(jeg ledet den in terne k omiteen som jobb et med dette) v ar v el det som tok

mest tid og krefter.

UP: V ad v ar mest tillfredställande? Kan du p ek a (med stolthet?) på en

del sak er som du k an säga att detta genomförde jag?

RP: A t IMU har tatt mer tak i arb eidet mot utviklingsland og prøv er å

bli mindre "v estlig-dominert". Æren for dette tilfaller først og fremst John

Ball og Herb Clemens. Ellers startet vi IMU-Net (der jeg v ar ECs k on takt

mot Mireille). Når det g jelder det p ermanen t sekretariatet er det bare å

håp e at det går bra og at de vil g jøre en go d jobb i Berlin. Ellers er jeg

fornøyd med at forholdet mellom Ab elprisen og IMU (og EMS) har blitt så

bra som det har blitt, det har jeg følt som et sp esielt ansv ar.

UP: Jag an tar att v ara med i EC innebär många möten o c h resor. Hur

ofta möttes ni, o c h h ur k omm unicerade ni med v arandra? E-p ost v ar o c h

v arannan dag?

RP: Vi hadde bare ett fysisk møte i året (i tillegg til de to ICMene).

Jeg v ar med i site-k omim teene for ICM 2010 og for p ermanen t o�ce, så det

ble no en reiser i tillegg. Ellers foregår alle EC-møter og andre k omitemøter

om tren t utelykk ende elektronisk (en rask sjekk ga ca 8500 e-mailer i IMU-

mapp ene mine).

UP: För en utomstående är det in te helt lätt att inse v ad EC gör för

någon ting. Det mest upp en bara är att v ara med o c h insp ektera o c h b edöma

n y a v ärdförslag för ICM. Skulle du säga att detta är den viktigaste uppgiften

för EC?
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RP: Å arrangere ICM er fortsatt det viktigst IMU g jør. I tillegg til å

v elge sted, er det EC som setter sammen programk omiteen og prisk omi-

teene. Når det g jelder annet arb eid, skjer m y e g jennom k ommisjonene

(ICMI, CDC,..) og k omiteene (CEIC,..)

UP: V ad t yc k er du om v en yn för ICM i Hyderabad. Många klagade

ö v er att den v ar så isolerad från det indisk a v ardagsliv et o c h att deltagarna

v ar mer eller mindre fångar, sky�andes mellan hotell o c h k onferenslok aler.

I Beijing hade man som deltagare fritt tillträde till allmänna k omm unik a-

tionsmedel o c h staden låg till ens förfogande. A tt b esök a Hyderabad v ar en

mardröm. Har du några k ommen tarer till detta?

RP: Da vi v ar på site visit, v ar vi i New Dehli (og Agra, der det v ar

forslag om å ha G(eneral)A(ssem bly)). Vi visste at de tenkte å �ytte det

til Hyderabad (der v ar jeg ikk e) pga klima og k ongress-sen ter-forholdene.

Problemet i New Dehli (i tillegg til klimaet) v ar at det ikk e v ar no e op-

plagt sted å ha det (vi så på m ulige steder - et stort gammelt hotell, med

åpningsseremonien på et stadion, etc.) det hadde blitt mer in teressan t enn

Hyderabad, men trolig nokså v ansk elig å organisere. Men altså, det hadde

vært m y e morsommmere! Og jeg v ar ikk e klar o v er h v or a vstengt vi ville

være i Hyderabad, det v ar en sku�else. Men jeg er fortsatt glad for at det

v ar India som ble v algt!

UP: Som medlem i EC blir man v äl v arse en hel del a v v ad som försiggår

bak om kulisserna o c h m yc k et a v detta k an v äl in te a vslö jas. Men är det något

som förundrade dig o c h som du k änner att du k an dela med dig a v?

RP: Nei, ikk e no e jeg k ommer på.

UP: V ad t yc k er du om ICM som institution? F yller den någon funktion?

Många matematik er t yc k er att ett ICM möte är alldeles för stort o c h ger

ingen ting matematiskt, då är det bättre att b esök a en mera sp ecialiserad

k onferens. Har du några k ommen tarer till detta?

RP: Nei, dette er jo no e som stadig diskuteres. Mange er ikk e in teressert

i å dra på slik e k ongresser, mens andre lik er det. Uansett mener jeg det

fortsatt er viktig å organisere dem, det er samlende for matematik erne i

v erden. Det er v el ingen andre fag som har no e lignende - som fa vner så

bredt.

Ragni Piene s„ljer T-shirts i IMU's monter. Ny karri„r? Foto: Ulf Persson
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Some impressions of ICM at Hyderabad

Elizab eth Gasp arim

This w as m y �rst participation at an ICM.

I happ ened to b e in India for a researc h

collab oration, and this is wh y I decided to

attend.

The scale of the ev en t is v ery impres-

siv e. One nev er really realizes just ho w

man y mathematicians are there, un til one

participates at something of suc h a grand

scale. It is ev en more impressiv e to notice

just ho w large is the spread of mathemat-

ical qualit y among the participan ts, there

is ev erything from a v ery mo dest lev el of

mathematical kno wledge up to the Fields

medalists, whic h represen t the top of qual-

it y .

It feels a bit imp ersonal to b e part of suc h a cro wd. A t times it is lik e

b eing part of a co wherd, b eing mo v ed to here and there b y the guards. But,

on the other hand, p ersonally I had the am using and �attering exp erience

of getting sp ecial treatmen t, on the grounds that apparen tly the lo cals think

that I lo ok lik e a mo vie star. I got ask ed for autographs, and this w as v ery

am using, and ev en more strangely , I w as �lmed and photographed v arious

times.

I did not exp ect to learn m uc h new mathematics. Giv en the nature

of the ev en t, with sp eak ers writing their talks far in adv ance, one already

kno ws what to exp ect. So, in this sense, there is essen tially no surprise when

listening to talks. The big surprises are of course to hear the announcemen t

of the �elds medalists. One hears man y gossips b eforehand, but nev er kno ws

for sure. The secret is v ery w ell k ept. This is really impressiv e, giv en ho w

man y p eople are trying to �nd it out. The part that w as a bit disapp oin ting

w as the one of the laudations, the talks that explain the w ork of the �elds

medalists. Those seemed to ha v e b een p o orly prepared, an y some had slides

that w ere essen tially imp ossible to read. Ov erall, I enjo y ed the session talks

b etter than the talks on the h uge auditorium.

I think for all the w omen it w as esp ecially nice to hear the presiden t of

India. There w ere v arious commen ts ab out ho w surprised man y of the female

mathematicians w ere to �nd out that the presiden t of India is a w oman.

An yw a y , o v erall, one meets with friends, lik e I met with y ou, c hats quic kly

and go es ab out �nding what talk to w atc h next. My fa v orite exp erience of

this ICM w as a v ery quic k c hat with M.S.Narasimhan. I ask ed him for advice,
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b ecause he w as head of mathematics at ICTP for so long. I told him that

I am ab out to mo v e to Brasil, where I think I will ha v e the resp onsibilit y

of taking imp ortan t decisions and of ha ving studen ts who will follo w m y

advices. I ask ed him if he had an ything to suggest. His answ er w as: Ha v e

patience! I answ ered that this is a v ery di�cult thing to do. He rep eated

once again the same advice: Y ou need to ha v e patience. Out of so man y

things that I heard at the ICM, this is one that I will nev er forget.

I do not plan to go to the next ICM, but I am glad that w en t to this one.

I think it is an exp erience w orth ha ving at least once in a mathematicians

life.

� � � �

Jack frukter, Kodaikanal, Tamil Nadu

Dessa jättelik a frukter -

Jac kfrukter ( Arto carpus het-

eroph yllus) , v äxer vilt på

m ullbärsträd i tropik erna.

De k an bli upp till en me-

ter stora o c h v äga 50 kilo.

I T amil Nadu utgör den

en a v h uvudfrukterna jäm te

bananer o c h mango. Jag

har bara sett den säljas

vid v ägk an ter i trakten a v

K o daik anal upp e i b ergen.

F rukten är syrlig o c h go d,

men lämpar sig in te att ta

hem på �yget.
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IMPRESSIONS OF ICM 2010 HYDERABAD.

Kenneth R. Hughes

I ha v e b een going to ev ery ICM since 1990 - and I think I can truthfully

sa y that the ICMs held in Asia - Ky oto, Beijing, Hyderabad - ha v e all b een

outstanding and exceptional ev en ts.

F or me Ky oto (1990) w as probably the b est - but that w as b ecause the

magic of old Japan w as com bined with a v ery strong push to w ards the most

exciting mo dern dev elopmen ts in ph ysics - the astonishing w orld of string

theory .Ed Witten got the Fields medal - and Graeme Segal w as his prophet.

This time, Hyderabad o�ered no suc h radical rev elation - though there

w as some push from the top to sho w us the imp ortance and excellence of

ergo dic theory and dynamical systems, particularly as applied in n um b er-

theory . But on the whole the programme attained a �ne balance, b et w een

b et w een pure and applied mathematics: and b et w een traditional areas lik e

algebra,geometry and analysis. Most strikingly , some of the new leaders,

lik e Cedric Villani (who w as a Fields medallist), nicely straddle sev eral dis-

ciplines. And sev eral of the most luminous exp ositions w ere ab out pro vid-

ing rigorous foundations for the generally sk etc h y or heuristic conclusions

reac hed b y ph ysicists w orking on thermo dynamics, or engineers applying

the �nite-elemen t metho d.

The Fields medals whic h alw a ys pro vide for riv alry and excitemen t on

the �rst da y ha v e no w b een joined b y a n um b er of other a w ards (including

the newly instituted Chern prize), and on the second da y w e w ere all mo v ed

b y a do cumen tary mo vie whic h lo ok ed bac k o v er the life and ac hiev emen ts

of the great geometer SS Chern, who from his wheelc hair, had presided so

memorably o v er the Beijing ICM.

One go es to these big meetings partly in the hop e of getting an o v erview

- a sense of direction: whic h w a y are the brigh t y oung p eople taking math-

ematics curren tly . Of course, m uc h new w ork builds on �elds whic h are

already w ell-cultiv ated: for example, the Hyderabad meeting con�rmed and

con tin ued the in terest in random structures already w ell-established at the

last t w o ICMs.

But there w ere also new departures. Here, one unexp ected trend whic h

struc k me, is the gro wth of in terest in p-adic Ho dge theory on b oth sides of

the A tlan tic. This is a �endishly di�cult sub ject y et it seems to b e dra w-

ing talen t a w a y from more traditional areas.(My friend,the publisher, Roger

Astley of Cam bridge Univ ersit y Press, has noticed this to o, and remark ed to

me, that if he could �nd someone to write a go o d in tro ductory exp osition in

English, he'd jump at the c hance of publishing it.)

A second more general trend whic h I sp otted is that theory building is

bac k: the Madrid ICM w as dominated b y p eople lik e T erry T ao who are

outstanding tec hnicians and problem-solv ers: but some of the b est talks in
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Hyderabad w ere giv en b y p eople lik e Jacob Lurie, Kevin Costello, and Mik e

Hutc hings, who are attempting to further their disciplines b y �rst building

big mac hines. This harks bac k to the da ys when it w as fashionable to pro ceed

b y �rst creating new structures suc h as cob ordism, etale cohomology or k-

theory . Another example w as pro vided b y Andre Kapustin, who ga v e an

exp osition of string theory ,whic h p ersuasiv ely link ed it to the somewhat

formidable mac hinery of higher categories.

On the other hand, Alain Connes's programme for dev eloping Non-comm u-

tativ e Geometry , whic h w as big in Europ e just a y ear or t w o bac k, no w seems

to b e in decline.(P o or Matilde Marcolli, who rep orted on her join t w ork with

Connes at Hyderabad, w as w a ylaid at question time, b y Indian ph ysicists,

who w ere complaining that Connes had not met their criticisms despite 20

y ears of complain ts.)

A great feature of the conference w as the large n um b er of outstanding

presen tations made b y mathematicians of Indian origin, including notably ,

y oung p eople lik e Khare and Kedla y a. This w as not just a sop to our Indian

hosts, but re�ected a remark able dev elopmen t - India no w really has great

depths of talen t esp ecially in areas lik e n um b er-theory , and ph ysics - but it

is also a tribute to the gro wth of a talen ted w orld-wide Indian diasp ora.

A sp ecial Indian �a v our w as also imparted b y the ligh ting of the lamp at

the op ening ceremon y , and a n um b er of the foreign participan ts (suc h as the

American historian of mathematics Kim Plo�k er) w ere inspired to put on

Indian costume. There w as also a regular cultural programme - with lectures

and demonstrations of Indian classical m usic, and a dance presen tation ,

based on the tragic story of Lila v ati, the daugh ter of the famous mediev al

Indian mathematician, Ary abhata. In the story Lila v ati misses the felicitous

time astrology has �xed for her marriage, b ecause a p earl falls in to the w ater-

clo c k and blo c ks the out�o w. She has to b e comp ensated with ha ving her

name giv en to her father's great b o ok on algebra.

But here,in the 21st cen tury , Hyderabad-kno wn as the CITY of p earls

- has had an altogether luc kier outcome,and giv en man y mathematical gifts

to us all.

Markatta, Kodaikanal, Tamil Nadu

Mark attor utgör näst människ an den mest utbredda

primaten. Det h uvudsakliga utbredningsområdet är sy-

dostasien, men de förek ommer så långt norrut som Af-

ghanistan. En spillra lev er i nordv ästra Afrik o c h på

Gibraltarklippan. De är v anliga i Indien, in te bara i

sk ogen utan ä v en i städer o c h temp el. De är m yc k et

oskygga, för att in te säga påträngande, o c h farliga för

människ an eftersom de bär på olik a för dem ofarliga

virus som Herp es B. Mark attorna, sp eciellt Rhesusapan,

är p opulära såsom försöksdjur, men a v o v an nämnda

sk äl knappast lämpliga som sällsk apsdjur. De formar

in trik ata so ciala strukturer. De han terar sina näpna

händer precis som människ or.
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Mina in tryc k a v ICM

1

Bengt Johansson

Foto: Ulf Persson

Den första dagen på ICM 2010 i Hy-

derabad v ar en stor upplev else.

http://ncm.gu.se/node/4747 Det v ar

mäktigt att få b evittna Indiens pres-

iden t ö v erlämna prisen till de olik a

pristagarna o c h tillsammans med nå-

gra tusen delegater (totalt deltar 3500)

medv erk a till de o v ationsartade ap-

plåderna när vinnarna annonserades.

Har in te fattat m yc k et a v v ad de g jort

- en k ort b eskrivning för ic k e-sp ecialister

hade v arit v älk ommen. Det v erk ar

klart att en a v pristagarna, Stanisla v

Smirno v har Lennart Carleson m y-

c k et att tac k a för sina framgångar -

när Smirno v arb etade på KTH. Värdet

a v detta stö d från "Sto c kholm" upp-

märksammas o c kså i b eskrivningen a v

Smirno vs k arriär.

Efter prisutdelningen talade jag med Mik ael P assare o c h T orb jörn Lund

som o c kså är på plats. De b erättade om sitt in tresse för sv ensk medv erk an

i Klein-pro jektet: h ttp://www.kleinpro ject.org/ o c h planer på att k oppla

det till Mittag-Le�er Institutet. Bill Barton, presiden t of ICMI, håller i

många a v trådarna o c h Bill har rek ommenderat Mik ael o c h T orb jörn att ta

med NCM i planeringen. Första dagen mötte jag o c kså Christer Kiselman -

liksom alla våra indisk a v änner förutom Jonaki Gosh som in te deltar - men

inkl am bassadör emeritus Shett y .

Den andra dagen har o c kså v arit giv ande. Efter en liten shoppingtur

på morgonen - bästa o c h billigaste shopping jag upplevt - o c h tillbak a till

k onferensen mötte jag först Ulf P ersson som bl a b erättade att han på upp-

drag a v IMU sk all in tervjua alla Fieldsmedaljörerna. Vilk et hedersupp drag!

Vi talade om att vi snabbt måste få till ett möte Ian Stew art o c h Stev en

Strogatz. Ev en tuellt åk er vi o c h hälsar på dem i höst

2

.

I programmet �nns m yc k et få programpunkter om Mathematics Edu-

cation. Den enda programpunkten andra dagen v ar "Relation b et w een the

discipline and sc ho ol mathematics". Ordförande v ar Fieldsmedaljören (1998)

1

Detta utgör en lätt redigerad v ersion a v ett massbrev a v dagb oksk araktär som för-

fattaren sände sina k olleger i NCM under sitt upp ehåll. [red,anm.]

2

IMU sk all v ara EMS, Stew art b esökte jag ensam i oktob er, resultatet står att läsa på

annan plats i Utskic k et. Strogatz däremot v ar mer svår�örtad. [red.anm.]
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Timot y Gro w ers, Univ ersit y of Cam bridge, UK, som mästerligt höll ordning

på panelen som bl a b esto d a v vår v än från indien b esök et Raman ujam (Ram)

från Institute of Mathematical Sciences, Chennai. h ttp://www.imsc.res.in/

Vidare Heinz Stein bring från Univ ersit y of Duisburg-Essen som jag trä�at bl

a när han arb etade med Eric h Wittman i Dortm und, o c h Iv an Y ashc henk o,

Mosco w Cen tre for Con tin uous Mathematical Education, en tidigare k ollega

o c h nära v än till Viktor Firso v som jag o c kså trä�at tidigare i Moskv a.

Innehållet i paneldiskussionen som v ar OK. Heinz nämnde att Eric h

Wittmann är fullt aktiv o c h att man just �rat hans 70-årsdag - o c h att hans

lärob oksserie för lågstadiet går m yc k et bra. Nämnde lite om vår n y a Ge-

ometrib ok med Känguru-problem o c h Heinz t yc kte att vi (dvs Karin W allb y)

b orde skriv a till Eric h o c h b erätta h ur hans arb ete påv erk at b ok ens struktur.

Iv an t yc kte liksom jag att vi måste "återupprätta" det go da samarb etet

Ryssland-Sv erige som legat nere sedan Viktor gic k b ort. Vi enades om att

höras a v när vi är åter hemma från k onferensen. Iv an är bl a exp ert på

Rysslands "cirklar" o c h aktiviteter för sp etsutbildning a v ungdomar.

Under paneldiskussionen satt jag in till Bill Barton som fö hälsade till alla

NCM-are. I panelen fanns o c kså William (k allas o c kså Bill) McCullum från

Univ ersit y of Arizona, som lett arb etet med Common Core State Standards.

h ttp://ncm.gu.se/no de/4591 Bill, William o c h jag gic k efter paneldiskussio-

nen direkt till en bar! o c h tog några öl tillsammans. Vi sam talade bl a

om kursplaneutv ec kling, testutv ec kling, historiskt, in ternationellt - o c h att

William måste k omma till NCM o c h b erätta om hela pro cessen med n y a

Standards - jag nämnde naturligtvis bla T om Rom b ergs b esök 1989 o c h vårt

seminarium om NCTM Standards. Bill rek ommenderade William att snabbt

acceptera in b judan. William o c h jag sk a trä�as idag o c h titta närmare i våra

k alendrar.

Efter "p ostseminariet" i baren �c k vi upplev a en fan tastisk indisk "Dance

P erformance" innan det v ar dags för Conference Dinner tillsammans med

våra indisk a v änner. Under middagen ändrades mitt Indien-program snabbt

så att jag in te åk er till Ram o c h Chennai som planerat den 23:e på mor-

gonen utan istället till Mum bai o c h Ra vi Surbramaniam (en a v de sex som

b esökte oss i juni) på kv ällen den 22:e för att medv erk a i ett in ternationellt

tv ådagarsseminarium om T eac her education o c h Equit y . Till k onferensen -

förutom ett 40-tal indisk a matematikdidaktik er - k ommer o c kså Ole Sk o vs-

mose o c h Jill A dler (som jag fö redan trä�at o c h b ytt några ord med här -

hon arb etar fn o c kså på Kings i London).

Autorickshaws, stationen i Madurai, Tamil Nadu
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Seminariet leds a v Ra vi o c h äger rum på Homi Bhabha Cen tre for Science

Education, vid T ata Institute of F undamen thal Researc h i Mum bai.

h ttp://www.h b cse.tifr.res.in/

h ttp://www.h b cse.tifr.res.in/ev en ts/up comin g-ev e n t/ discussion-semina r-

on-mathematics-education

På kv ällen den 24 åk er jag från Mum bai till Ram för två dagar i Chennai.

I dag blir det bl a en genomgång a v de många förlagens utbud a v lit-

teratur - i en särskild utställningshall här på k onferensen. Har redan hittat

några in tressan ta b ö c k er att ta med hem.

� � � �
Hyderabad 2010-08-21

I dag b örjade jag med att hälsa på Indiens "Grandfather of Math" pro-

fessor Ragh unathan, T ata Institute of F undamen tal Researc h, Mum bai, o c h

ordförande i k onferensens programk ommitté. Han v ar am bassdör Shett ys

3

handledare då Shett y studerade matematik. Enligt Ragh unathan v ar Shett y

en a v de allra mest b egå v ad doktoranderna - men v alde att lämna matematik-

studierna för diplomatk arriären vid 22 års ålder. Jag tac k ade Ragh unathan

för att han stöttat det sv ensk-indisk a samarb etet o c h givit det sin v älsignelse.

Jag b ytte o c kså några ord med presiden ten för IMU, Laszlo Lo v asz, bl a om

den ungersk e legenden T amas V arga som jag hade lyc k an att trä�a i Berlin

i mitten a v 80-talet.

Jag trä�ade som planerat Bill McCullum igen o c h vi b estämde att plan-

era för hans b esök på NCM att äga rum någon gång under våren - ev i

sam band med ett nationellt seminarium om kursplanearb ete - h ur det k an

o c h b ör gå till o c h h ur det absolut in te b orde få gå till. Stötte o c kså på

F ro de Rönning som alltid är glad o c h p ositiv - o c h Ole Sk o vsmose som jag

ju o c kså k ommer att trä�a i Mum bai om några dagar.

Genomgången a v alla förlagsutställningarna ledde till ink öp a v fyra b ö c k er.

Så mötte jag Bill Barton igen o c h han frågade om jag ville medv erk a i

panelen i den sista programpunkten för dagen - om The Pip eline Pro jektet,

ett samarb etspro jekt mellan IMU o c h ICMI. Se

http://icmi.math.auckland.ac.nz/ Jag �c k en timma på mig att för-

b ereda mig o c h tac k ade naturligtvis in te nej. Min uppgift v ar att k om-

men tera Bill's rapp ortering från pro jektet o c h sv ara på ev frågor från pub-

lik en som in te v ar alltför stor - som sagt v ar det sista programpunkten. T ror

det gic k h yggligt, Bill v erk ade nö jd - o c h jag �c k en gåv a från organisation-

sk ommittén, ett handg jort sc hac ksp el i trä o c h en sidensjal.

I morgon bär det a v till Mum bai.

3

Den indis am bassadören till Sto c kholm, som p ensionerades i år (60 år), o c h som deltog

i P er Martin-Löfs k onferens förra året [ red.anm. ]

92



The F renc h Elitist Educational System

1

Yves Meyer

All the F renc h Fields medallists (excepting Alexander Grothendiec k)

ha v e b een alumni of École Normale Sup érieure de la rue d'Ulm (whic h I

will abreviate in ENS-Ulm). This is a striking fact. There are a few other

Écoles Normales. The one where I am teac hing (ENS-Cac han) is less presti-

gious than ENS-Ulm and more orien ted to applied mathematics. In F rance

applied mathematics is less prestigious than pure mathematics and tec hnol-

ogy is less prestigious than science. This theme will b e presen t all along this

essa y . If y ou en ter ENS-Ulm, y ou kno w that y ou shall giv e up money and

p o w er de�nitely . It is a c hoice of life. Y our life will b e dev oted to acquire

and transmit kno wledge. I en tered ENS-Ulm in 1957 and only 40 studen ts

in Sciences and 37 in Humanities w ere admitted. The en trance exam to

ENS-Ulm w as quite selectiv e. Man y among m y sc ho olmates w ere exp ecting

to b ecome high sc ho ol teac hers. I will later explain wh y in those times b e-

ing a high sc ho ol teac her w as so rew arding. The brigh test underto ok some

researc h w ork.

Let me try to explain the historical raison d'être of the F renc h elitist ed-

ucational system. It w as designed to �gh t against the extra v agan t privileges

of the F renc h nobilit y and w as consisten t with the goals of the F renc h Rev o-

lution. Before describing our elitist system, let us stress that it only applies

to a tin y part of higher education. High sc ho ol is not selectiv e in F rance.

High sc ho ol ends with an exam named baccalauréat . This exam is quite easy

since eigh t y p er cen t of the candidates will succeed. Moreo v er ev ery teenager

whic h obtains a baccalauréat is accepted in the univ ersit y of his c hoice. T u-

ition do es not exist. But our op en admission system is h yp o critical since half

of the undergraduate studen ts drop out during the �rst y ear of college. This

is t ypical of F rance, a coun try in whic h noble ideals come along with a p o or

managemen t and no atten tion paid to the details. In con trast with this lo ose

system, medicine and engineering are highly selectiv e in F rance. There are

more than t w o h undred engineer sc ho ols and most of them are not a�liated

to an y univ ersit y . Medicine is a cursus whic h is giv en inside the univ ersit y

but follo ws completely distinct rules. There is a strict n umerus clausus. The

n um b er of studen ts admitted in Medicine after the �rst y ear's exam ranges

from 4,000 to 8,000 dep ending on the job mark et. The list of the F renc h elite

sc ho ols needs to b e completed with École Nationale d'A dministration and

business and managemen t sc ho ols, lik e Hautes Études Commerciales (HEC) .

The n um b er of studen ts admitted to one of these elite sc ho ols is ab out ten

p er cen t of these who are en tering a Univ ersit y . Y ou cannot en ter one of the

1

This essa y is part of the in treview I am conducting with Y v es Mey er, and whic h will

app ear in its en tirey in the EMS Newsletter 2011
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elite sc ho ol unless y ou accept to endure t w o or three y ears of in tense training

after the baccalaureat. This training is giv en in what w e call Classes de Pré-

paration aux Grandes Écoles . A t the end of this training y ou shall tak e one

of the exams and if y ou succeed y ou are allo w ed to en ter the corresp onding

elite sc ho ol. If y ou fail at all the exams y ou to ok, then t w o or three y ears

of y our life are lost, but in sciences ninet y p er cen t of the studen ts from

Classes Préparatoires will en ter one of the engineering sc ho ols. The F renc h

elitist system is a demo cratic system, based up on strictly anon ymous written

exams. Ev ery candidate is lab elled b y a n um b er. The professors who are

rating the written exams do not kno w the names of the candidates. The

c hoice of the most talen ted candidates is completely fair and no biases are

in tro duced. Ho w ev er this system is m uc h criticized no w ada ys. It is accused

to repro duce an elite. The criticism is grounded on the follo wing fact. The

family of the candidate is often pla ying an imp ortan t psyc hological role in

helping the candidate to accept the in tense training whic h is needed to en ter

an elite sc ho ol. But p eople who are making this criticism against the F renc h

elitism are confusing economical status with in tellectual lev el. When they

are de�ning an elite they claim that a primary sc ho ol teac her with a rather

lo w income b elongs to the elite, whic h is simply ridiculous. If some paren ts

are v ery demanding to their c hildren, suc h a family is view ed as b eing fa v ored.

I am returning no w to the situation in F renc h high sc ho ols. Let me b egin

with �gures. In 1957 only 9,500 b o ys and girls got a baccalauréat in sciences.

As I ha v e already p oin ted out baccalauréat is the exam y ou tak e when y ou

lea v e high sc ho ol. Baccalauréat is also the tic k et y ou need for en tering a

univ ersit y . These �gures did not meet the needs of a dev elop ed coun try

and in 1959 Général de Gaulle ordered to reorganize F renc h high sc ho ols.

De Gaulle's reform w ork ed since no w ada ys the �gures ha v e b een raised to

146,300 whic h is v ery go o d, ev en if the lev el of baccalauréat in sciences is

m uc h lo w er than it used to b e. Before 1959 the c hildren at the age of elev en

had to tak e an exam for en tering high sc ho ol. A t this early age the family

pla y ed a k ey role in the success. No w ada ys high sc ho ol b egins later on, at

the age of �fteen, and is almost op en admission whic h explains the rise from

9,500 to 146,300 in the sciences I ha v e referred to ab o v e. It is of course a

success, but a price has had to b e paid. Here come the bad news. Before en-

tering high sc ho ol all the F renc h kids b et w een elev en and �fteen shall receiv e

exactly the same education in a structure named Collège d'Enseignemen t

Secondaire . Unlik e German y and the United States, F rance has alw a ys b een

willing to build a completely egalitarian educational system. These Col-

lèges d'Enseignemen t Secondaire w ere created b y Jean Berthoin in 1959 (De

Gaulle happ ened to b e a Presiden t at the end of 1958) and mo di�ed in 1963

and 1975. The goal is to o�er all the c hildren some basic education so that

they can decide what they w an t to b e at the end of it. Then the teenagers

ma y either en ter a traditional high sc ho ol (general education), a tec hnical
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highsc ho ol, or b egin a professional training. But Collège d'Enseignemen t

Secondaire is the place where our educational system is facing the most se-

rious problems. The c hildren who are receiving exactly the same teac hing

up to the age of �fteen ha v e already dev elop ed extremely di�eren t in terests.

Man y c hildren are just b ored b y what is b eing taugh t and are b ecoming

violen t. T ec hnology is not taugh t seriously in our Collèges d'Enseignemen t

Secondaire . T ec hnology is not giv en in F renc h education the imp ortance it

deserv es. W e will come bac k to this p oin t later on. A c heap tric k whic h is

used no w in F rance is to tune the educational lev el to what can b e acquired

without m uc h pain during these critical y ears at Collège d'Enseignemen t

Secondaire . The teac hers are not v ery demanding. A b ypro duct is the dete-

rioration of education in F renc h high sc ho ols. Our Collèges d'Enseignemen t

Secondaire are failing to ac hiev e their am bitious goal and ev ery four y ears a

new Minister of Education comes with a brillan t idea to �x these problems.

In our fully cen tralized organization it is not p ermitted to adapt what is

taugh t to the needs of the c hildren. The lo w ering of education in F renc h

high sc ho ols implies that the in tellectual lev el whic h is required for en tering

an elite sc ho ol dep ends on what is learn t inside the family . These remarks

imply that the criticism against a repro duction of an elite is absolutely fair.

But the p eople who are making these criticisms are exactly the same who are

in fa v or of our Collège d'Enseignemen t Secondaire . It is a vicious circle. The

problems I am men tioning do not a�ect F rance only . A UNESCO program is

aimed at understanding the role of shado w education on the ac hiev emen ts of

c hildren at sc ho ol, esp ecially as far as mathematics is concerned. Shado w ed-

ucation means the in tellectual training a c hild is receiving from his family . A

sp ecialist of these issues is Georges Haddad ( g.haddad@unesco.org ). These

di�culties whic h are serious cannot b e solv ed b y the suppression of ENS-Ulm

for the sak e of egalitarism. It w ould b e the same disaster as the ab olition of

Harv ard or Princeton in the US. Let us observ e that gender or ethnic quota

cannot b e in tro duced in the F renc h elite system whic h also presen ts a prob-

lem. F or a long time there w ere t w o separated Ecoles Normales Sup érieures ,

one for b o ys and one for girls. No w they are fused together and the n um b er

of girls en tering has b een divided b y four, as compared to the n um b ers �ft y

y ears ago. It is a disaster.

Education in F rance relies on some in tellectual and moral traditions, as

it is the case in ev ery coun try . F rance cannot b e fully understo o d if y ou do

not accept the sk epticism of Mon taigne, if y ou do not kno w the philosoph y

of Descartes or the �gh ts of V oltaire against the exorbitan t p o w er of religion.

These moral and in tellectual v alues whic h ha v e b een so strong and imp ortan t

for cen turies are b ecoming meaningless to man y teenagers of the 21th cen-

tury . Moreo v er these v alues are questioned b y some of our new immigran ts

who are not willing to accept what they view as a cultural imp erialism. A

new h umanism should b e built and com bine the traditional v alues of F rance
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together with the Jewish and the Muslim inheritances. As a sc ho ol-b o y I

nev er heard of Rac hi of T ro y es (1040-1105). A t T unis where I w as attending

high sc ho ol I nev er ev en heard of Ibn Khaldoun, whic h is a shame since he

w as b orn at T unis in 1332. Ibn Khaldoun w as one of the ma jor in tellectual

�gure in mediev al Islam. Is F rance really ready for recognizing our debt to

Rac hi de T ro y es and to Ibn Khaldoun ? Is Europ e ready to ac kno wledge that

w e inherited from a brillan t Islamic culture ? I hop e so.

There are some serious dra wbac ks in the F renc h elitist educational sys-

tem. I will fo cus on one of them. F rom 1976 to 1986 I w as teac hing at École

P olytec hnique whic h is the protot yp e of a F renc h elite sc ho ol. Most of the

studen ts of École P olytec hnique w an t to b ecome b osses of some imp ortan t

companies. In 1981, during one of m y classes, I ev ok ed the scien ti�c and

tec hnological c hallenges that F rance w as going to meet. I w as deliv ering this

passionate message to the full class consisting of 460 studen ts. They laughed

loudly . I in terrupted m y sp eec h and remained silen t and em barrassed. One

studen t sitting in the �rst ro w sto o d up and told me the follo wing:

If w e ev er had a tec hnological problem to b e solv ed during our

professional life, w e w ould order an engineer from École Cen trale

(a less prestigious engineer sc ho ol) to do it. W e are b orn to

command.

In a sense w e w ere bac k to the absurd privileges of the F renc h nobilit y . The

hierarc h y b et w een the F renc h engineer sc ho ol is extremely rigid and explains

the arrogan t attitude of the studen ts of École P olytec hnique . But the same

hierarc h y exists b et w een the top American Univ ersities. It exists no w ada ys

b et w een univ ersities all o v er the w orld, since the Shangaï ranking w as in-

tro duced. But in the States the elitist attitude is comp ensated b y the fact

that y ou will so on b e ev aluated on y our o wn ac hiev emen ts and not on y our

univ ersit y where y ou got y our degree. In F rance y our career is go v erned all

along y our life b y what y ou did when y ou w ere t w en t y y ears old. In F rance

y ou are rarely b een giv en a second c hance in y our life. Some p eople try to

c hange this rigid attitude. No w ada ys the traditional ranking of the scien-

ti�c elite sc ho ols is c hallenged b y new sc ho ols orien ted to managemen t and

�nance. It implies that École P olytec hnique migh t ev en tually lose its privi-

leges and b e forced to adapt to a new en vironmen t.

I ha v e actually exp erience of teac hing at a lo w er lev el. T o understand m y

decision to b egin m y life as a teac her, I need to ev ok e what w as the situation

of m y coun try in the late �fties. A terrible w ar w as raging in Algeria. The

F renc h arm y resp onded to the legitimate demands of Algerian nationalists

b y torture and napalm. All y oung F renc h men w ere drafted unless they w ere

graduate studen ts. In other w ords b eginning a Ph.D. w as a c heap tric k for

a v oiding the draft. If not y ou w ere forced to �gh t a cruel and unjust w ar.
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Could I claim that m y researc h, whic h did not ev en exist at that time, w as

so imp ortan t to m y coun try that I should b e exempted ? No, certainly not !

Beginning a Ph.D. for a v oiding the draft w ould b e lik e marrying a w oman

for her money . I w an ted to fall in lo v e with researc h, not to use it as a

clev er w a y to obtain a privilege. I confessed I w as not preparing a thesis.

T aking this decision, I felt I w as sho wing some solidarit y with m y class age.

This lo oks c hildish to da y . I w as drafted. Then I ask ed to b e a teac her in

a military sc ho ol, a decision whic h w as encouraged b y the Arm y . It w as a

w a y of doing y our military service. I w as sen t to the Prytanée Militaire de

La Flèc he . La Flèc he is a tin y cit y lo cated at t w o h undred miles south w est

of P aris. This sc ho ol w as formerly a college run b y the Jésuites. It is also

the place where the F renc h philosopher Descartes studied. T o da y this high

sc ho ol b elongs to the Arm y . It w as dedicated to the male c hildren of the

o�cers serving in Algeria or in German y . German y w as at that time divided

in to four o ccupation zones. One zone w as o ccupied b y F rance. I taugh t

there three y ears whic h included t w o y ears of military service. Of course I

w as not paid, whic h w as the reason the Arm y lik ed this arrangemen t. I w as

t w en t y one y ears old and m y studen ts w ere sev en teen or eigh teen. The stu-

den ts w ere separated from their family and w ere receptiv e to m y sympath y .

Man y of these studen ts b ecame professionnal mathematicians and are no w

m y friends. I w as ev en tually sen t to Algeria during a short p erio d, from June

1962 to Septem b er 1962. I arriv ed at a place where fortunately the �gh tings

w ere o v er. This happ ened during the summer and m y studen ts did not su�er

to o m uc h from the absence of their teac her. My w a y of teac hing w as ev al-

uated t w o times b y truly exp erimen ted sp ecialists ( Insp ecteurs Généraux ).

The ev aluators told me that I w as not a go o d teac her. Indeed a go o d teac her

at the high sc ho ol lev el needs to b e m uc h more metho dic and organized than

I w as. These Insp ecteurs Généraux advised me to apply to the Univ ersit y . I

had also other problems with m y teac hing. I ev en tually felt guilt y to b e the

one who is alw a ys righ t while kids are wrong most of the time. In some sense

I needed to also feel the pain of learning that m y studen ts endured. T o do

researc h means to b e ignoran t most of the time and to often mak e the man y

mistak es whic h I criticized in correcting m y studen ts home w orks. So crates

mak es it v ery clear that he needs a discussion with his friends to disco v er

the truth. T ruth is nev er giv en to him as a gift from Go d ; truth needs to b e

elab orated through a collectiv e w ork. It w as not the w a y I w as teac hing. It

w as to b e the w a y I w as going to w ork with m y researc h studen ts. In 1963 I

applied for a p osition at Strasb ourg as a teac hing assistan t. I w as 24 y ears

old. I wrote m y Ph.D. there.

My exp erience of teac hing in a high sc ho ol shap ed m y en tire life. I under-

sto o d that I w as more happ y to share than to p ossess. If I read a b eautiful

no v el, I w an t to share m y pleasure with someone. Sup ervising a thesis has

alw a ys b een a most rew arding exp erience. It means giving to m y Ph.D.
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studen t the b est of m yself. I alw a ys hop ed that she/he ev en tually w ould

b ecome a b etter mathematician than I am. This happ ened to quite a few of

m y �ft y graduate studen ts. My �rst researc h studen t w as Aline Bonami. I

am k eeping v ery strong ties with m y former studen ts, lik e in a family .

My exp erience of b eginning m y career as a high sc ho ol teac her should

not b e prop osed as a mo del. Life w as m uc h more op en in the early sixties.

When I decided to switc h to the Univ ersit y , I immediately found a p osition

as an instructor.

� � � �
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Job o�ers at WIAS

F or the IMU w e are seeking a

Scien ti�c O�cer for the Commission for Dev eloping Coun tries (CDC)

and the In ternational Commission on Mathematical Instruction

(ICMI) of IMU (Reference No. 10/25).

Resp onsibilities:

Rep ort to CDC Presiden t and Secretaries on the a w arding of gran ts, k eep record of

CDC gran t a w arding, pro cess applications for tra v el gran ts and conference supp ort

from the dev eloping w orld, assist in ICM tra v el gran t a w arding pro cess, participate

in the implemen tation of the decisions and duties of the ICMI Executiv e Commit-

tee and the ICMI General Assem bly in co op eration with the ICMI Presiden t and

Secretary-General, comm unicate with the ICMI mem b er coun tries, draft written

materials, prepare min utes and the ICMI Newsletter, sup ervise the CDC and ICMI

W eb sites, con trol the business op erations and ICMI �nance, monitor deadlines,

assist in the application of third-part y funds.

Quali�cations:

Relev an t univ ersit y degree and additional quali�cation in science managemen t, ap-

plicable exp erience gained in the administration of an in ternational organization

and the activit y in scien ti�c asso ciations, exp erience in w ork with dev eloping coun-

tries. E�ectiv e English and German skills, command of F renc h or Spanish is a plus.

Organizational skills, indep enden t and �exible w orking, decisiv eness and abilit y to

solv e complex situations. In terest in mathematics education preferred. A v ailabilit y

for o ccasional tra v els abroad.

•

Clerk for �nances / con trolling (Reference No. 10/24).

Key resp onsibilit y is the sub ject area Finances of the Secretariat of the

In ternational Mathematical Union (IMU) whic h is hosted at the W eierstraÿ-

Institut. This includes the budget managemen t of the IMU Secretariat, esp ecially

ongoing �nancial surv eillance and managemen t, application for and sup ervision of

third-part y funds, preparation and sup ervision of in v oices, assistance in the prepa-

ration of the ann ual program budget and preparation of the cost b ene�t accoun ts.

A dministering and accoun ting of tra v els, tra v el exp enses, gran ts, and supp ort funds

is another dut y .

Quali�cations:

A business administration degree (univ ersit y of applied sciences) or a related other

degree and kno wledge of public budget la w, esp ecially go v ernmen t gran t rules,

are required. Exp erience concerning national and in ternational funding guidelines

and their application is exp ected, kno wledge of tax la w and appropriated use of

donations preferred. Exp erience of application of tra v el exp enses regulations and

the cost b ene�t calculation with budgeting are a plus. Solid computer skills (MS

O�ce, SAP R/3), comm unication skills and service-orien ted abilities, and v ery go o d

command of English are required. W e o�er a liv ely w ork atmosphere in a mo dernly
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equipp ed institute and exp ect a candidate who is �exible, able to w ork in a team

and cop e with hea vy w orkload situations.

•

IT A dministrator (Reference No. 10/21).

Quali�cation:

Univ ersit y of applied sciences degree in computer science or equiv alen t degree. Es-

sen tial functions: A dministrate the IT hardw are and soft w are for the IMU Sec-

retariat mem b ers (MS Windo ws, MS O�ce); administrate the serv er of the IMU

Secretariat (Lin ux, T yp o3, Apac he, PHP , Mailman, MySQL); con tribute to admin-

istrate the WIAS W eb serv er (Lin ux, T omcat, Ja v a, Apac he); con tribute to further

dev elop WIAS's o wn administration to ols (Ja v a, LD AP).

W e o�er a job in an enjo y able en vironmen t where p erformance coun ts, inde-

p enden t, �exible, and creativ e w ork, opp ortunit y to attend training courses for

further quali�cation. Questions concerning tec hnical issues will b e answ ered b y Dr.

Gerhard T elsc ho w ( Gerhard.Telschow @w ias -b er lin .d e ).

•

Arc hivist / Librarian (Reference No. 10/23).

Resp onsibilities:

The quali�ed candidate is an arc hivist (FH degree) or a librarian (FH degree)

managing the arc hiv e and reference library of IMU. Because the IMU arc hiv e has

ev olv ed historically , there is historical and con temp orary arc hiv al material. The du-

ties comprise: Establish and main tain an online data base, catalog new media, this

includes co op eration with the arc hiv e and library of the Berlin-Branden burgisc he

Ak ademie der Wissensc haften (BBA W) and the WIAS library . Assist the adminis-

trativ e activities of the IMU Secretariat.

Quali�cations:

Univ ersit y of applied sciences (FH) degree. Sound computer skills (Con ten t Man-

agemen t systems), pro�ciency in usual O�ce programs and v ery go o d command of

English. W e o�er a p osition in a pleasan t en vironmen t and exp ect a candidate who

is excited ab out his/her w ork and able to cop e with hea vy w orkload.

Submit y our application materials (usually CV, references, list of publications),

and b e sure to giv e the reference No. 10/*, b y Decem b er 3, 2010 to:

Prof. Dr. J. Sprek els Direktor des W eierstraÿInstituts fÃ ¼ r

Angew andte Analysis und Sto c hastik im F orsc h ungsv erbund Berlin

e.V. Mohrenstr. 39, 10117 Berlin
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Efterlyses - förslag till årets W allen b ergpristagare

Per Salb er ger

W allen b ergpriset har delats ut sedan 1983 (under detta namn sedan

1987) a v Sv ensk a Matematik ersamfundet. Det har delats ut till sp eciellt

löftesrik a yngre sv ensk a disputerade matematik er, som änn u in te erhållit en

fast forsk artjänst. W allen b ergpriset har v arit den mest prestigeladdade ut-

märk else som en yngre sv ensk matematik er kunnat få inom landet. Den

uttalade a vsikten med priset har v arit att uppm un tra matematisk forskning.

De �esta a v pristagarna har o c kså fortsatt sin k arriär som matematik er vid

sv ensk a univ ersitet o c h större delen a v pristagarna är idag professorer. Priset

är i år på 300 000 kr.

En prisk ommitté b estående a v undertec knad, Kurt Johansson o c h Nils

Denc k er har utsetts a v samfundet.

K ommittén b er genom detta brev om förslag för år 2011. Förslagen sk a

innehålla motiv ering o c h gärna tänkbara sakkunniga som k ommittén skulle

kunna närmare tillfråga. Den p erson som föreslås b ör v ara högst 40 år.

Förslag sk all v ara k ommittén tillhanda senast 8 februari 2011. Förslag

k an sändas p er ep ost till

salberg@chalmers.se

eller i papp ersv ersion (i så fall i tre exemplar) till

P er Salb erger

Matematisk a institutionen, CTH,

412 96 Göteb org

Tidigare pristagare är:

1983: T orsten Ek edahl 1997: Erik Andersén o c h Bern t W enn b erg

1984: Sv an te Janson o c h Anders Melin 1998: Lars Ernström o c h Timo W eidl

1985: - 1999: Olle Häggström

1986: - 2000: T obias Ekholm o c h Erik P almgren

1987: Johan Håstad 2001: W arwic k T uc k er

1988: Mik ael P assare o c h Ulf P ersson 2002: P är Kurlb erg o c h Genk ai Zhang

1989: Arne Meurman 2003: Dmitrij K ozlo v o c h Oleg Safrono v

1990: Håk an Eliasson 2004: Julius Borcea o c h Sergui Shimorin

1991: P er Salb erger 2005: Hans Rullgård o c h Andreas Ström b ergsson

1992: Håk an Hedenmalm 2006: Mattias Jonsson

1993: Johan Råde 2007: Hans Ringström

1994: Mats Andersson 2008: P etter Brändén o c h Anders Karlsson

1995: Kurt Johansson o c h Anders Szep essy 2009: Mats Boij o c h Ka j Nyström

1996: P eter Eb enfelt 2010: Rob ert Berman.
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The Linda P eetre Memorial F und

The Linda P eetre Memorial F und in vites applications from mathematicians

in Estonia, Latvia, Lith uania, and Sw eden for researc h visits and participa-

tion in conferences.

Applications should b e sen t to Mik ael P assare <vice-presiden t@sw e-math-

so c.se> no later than Decem b er 15, 2010, and con tain a short description of

the prop osed activit y; a budget; a short CV; and a list of relev an t publica-

tions. Priorit y will b e giv en to applican ts from the men tioned coun tries in

the order listed.

The Linda P eetre Memorial F und w as established in 2007 thanks to a

donation from Jaak P eetre and is named after his mother Linda P eetre (1903�

1961).

The Board of the F und consists of Jaak P eetre, Christer Kiselman (c hair),

and T obias Ekholm, Mik ael P assare, and Milagros Izqierda (ex o�cio mem-

b ers as Presiden t, Vice Presiden t, and T reasurer, resp ectiv ely , of the Sw edish

Mathematical So ciet y), and Magn us F on tes and P er-Anders Iv ert as deput y

mem b ers.

� � � �

P ondic herry , eller n umera sedan 2006 o�ciellt

Puduc herry är en forna fransk k oloni, o c h blev

in te upptagen i Indien förrän 1954 när den fran-

sk a ö v erheten a vslutades. Det är ingen stat, utan

ett så k allat 'Union T erritory' som st yrs direkt

a v de federala m yndigheterna. (Det �nns i själv a

v erk et sju sådana 'Unionsterritorier i Indien, in-

kluderande h uvudstaden - Delhi, själv). P ondi-

c herry är i själv a v erk et en förv anskning a v det

ursprungliga tamilsk a namnet Puduc herry , som

b et yder 'n y b y'. K olonin har v arit i fransmän-

nens händer sedan b örjan a v 1700-talet, med vissa

a vbrott under engelskt st yre. Det fransk a in�y-

tandet är fortfarande märkbart. P oliserna bär

hattar med galliskt stuk, o c h man k an dric k a vin

o c h äta blo diga bi�ar. Staden delas naturligt i

två, med de fransk a kv arteren i ett prydligt rut-

mönster, närmast ha v et. Där bär de stenlagda

gatorna fransk a namn o c h h usen har en sydfransk

prägel.
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In terview with Ian Stew art

Ulf Persson

Ian Stewart is a r e c ently r etir e d pr ofessor of Mathematics at W arwick

University. He is gener al ly known as a p opularizer of mathematics, and has

written a lar ge numb er of b o oks addr essing the gener al public, 'Do es Go d

play Dic e' b eing the �rst. He has r e c eive d a numb er of prizes c elebr ating his

achievments as a p opularizer, among those the F ar aday me dal in 1995. In

addition he has c ontribute d r e gular math c olumns for the Scienti�c A meric an

and fr e quently app e ar e d on r adio and in the daily pr ess. Many students of

mathematics have c ome acr oss his textb o ok on Galois The ory. This interview

is in the tr adition of chats with Mar cus du Sautoy and Keith Devlin which

have app e ar e d in the newsletter last ye ar. L et us jump into the interview

right away visting him in his o�c e at the dep artment.

Foto: Ulf Persson

UP: Y ou really ha v e a lot of b o oks

here.

IS: Y es, I am retired but I w an t

to k eep m y o�ce here as long as

p ossible. Once I am kic k ed out

I will ha v e to bring them home

and m y wife, who thinks I ha v e

already far to o man y b o oks al-

ready , will b e v ery upset. The

w alls of one ro om are completely

stac k ed with science-�ction. I ha-

v e o v er 4000 b o oks and o v er one

thousand magazines. I ha v e b een

in terested in science �ction since

a c hild and nev er lost in terest.

UP: Y ou read only science �c-

tion?

IS: Come on. What do y ou think? I ha v e alw a ys b een in terested in straigh t

science and I read a lot of it, p opular or not. In recen t y ears m y wife has

b ecome in terested in Egyptology and w e ha v e tra v eled to Egypt man y times,

so I decided that I w ould learn some Egyptology to o, so that I knew what

w e w ere visiting. But it is true I read a lot. I w ould sa y t w o or three b o oks a

w eek. I alw a ys ha v e a stac k of b o oks next to me. I usually read with our cat

on m y lap. My wife and I sp end most ev enings sitting and reading next to

eac h other and not talking at all. I guess that man y p eople w ould consider

this as a sign of a failed marriage. F ailed or not, w e are p erfectly happ y with

this state of a�airs. W e'v e b een married for 40 y ears.

UP: Nev ertheless science-�ction m ust b e a passion of y ours. Ha v e y ou

written an y science �ction y ourself ?
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IS: Y es I ha v e in fact published t w o b o oks with m y co w ork er Jac k, and

ev en b efore that in the late 70's when I w as in Connecticut I wrote some

short stories and had them published.

UP: I guess it is not so hard to get science �ction published.

IS: It is not as easy as it used to b e, man y of the magazine that serv ed

as outlets are no longer op erating. But there is actually a new v en ue, on the

bac k page of 'Nature' of all places. They no w ada ys publish a one page story ,

with a picture, ev ery w eek. I ha v e so far had �v e stories published. I think

this is prett y m uc h a record. No w they ha v e more prin table material than

they can prin t.

UP: I guess y our o wn b o oks, considering their v arious editions and trans-

lations, will �ll a shelf just b y themselv es.

IS: In fact they �ll sev eral. I used to ha v e them in order but I recen tly

mo v ed in here and the b o oks are more or less haphazardly stac k ed.

UP: It will b e v ery sad when b o oks are replaced b y those 'reading plates'

or whatev er they are called. Bo oks as ph ysical ob jects are so nice to handle,

and one should nev er mak e ligh t of them as pieces of furniture either, they

mak e a home a home. Whenev er I visit p eople with no b o oks at home, I feel

that it do es not feel lik e a home, more lik e a hotel or airp ort lounge.

IS: A t the momen t b o oks are still doing v ery w ell, but for ho w m uc h

longer I cannot tell. I susp ect that once the transition starts in earnest it

will all go v ery fast indeed. It is after all irrational to let information to

tak e up so m uc h space when it can b e reduced to almost nothing. But I am

sure the publishing industry will b e able to handle the situation. Bo oks will

con tin ue if with other means and con tracts will ha v e to b e renegotiated, but

that are just w orldly tec hnicalities. So m y status as a writer will hardly b e

a�ected I guess.

UP: What will happ en to y our library then?

IS: My y ounger son is really in terested in b o oks to o, and an a vid reader

needless to add. He is sure to tak e it all o v er when me and m y wife pass

a w a y . He claims that he alw a ys w an ted to run a used-b o ok store.

UP: Those p eople nev er sell an y b o oks. They will de�nitely not sell b o oks

they ha v e not read, and once they ha v e read a b o ok they get attac hed to it

and will nev er get rid of it.

IS: This is �ne with me. A t the momen t he is actually selling things.

Used cars in fact. Ab out 50,000 a y ear. He w orks for P eugeot and handles

all their trade-in cars and commercial �eet cars. And transp ort of new cars.

So m uc h is going on in the w orld that y ou ha v e no idea of.

UP: F ar more bulky than b o oks.

IS: F ar more bulky than b o oks that is true, and with mo dern tec hnology ,

b o oks will almost tak e no space at all, as I just said. By the w a y ha v e a seat.

So y ou are not going to record our session. Ho w are y ou going to remem b er

it all?
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UP: Do not w orry , I am blessed with an exceptional memory . When it is

all o v er I will just sit do wn and record ev erything more or less v erbatim. If

y ou w ould happ en, hea v en forbid, to sa y something stupid, I will discretely

blot it out, or if y ou w ould form ulate y ourself a bit a wkw ardly I will �x it

up. Just trust me.

IS: I guess I ha v e no c hoice, but it sounds incredible to me. So please go

head and �re y our �rst question. I am game.

UP: A ccording to Keith Devlin there are three mathematicians to whom

the media turns when a piece of mathematical news has to b e commen ted

on. Namely him, Marcus du Sauto y and y ou. All Brits inciden tally . W ould

y ou agree?

IS: Y es I w ould. On the whole. W e get ask ed a lot more often than most

others. The media needs to turn to someone they kno w can deliv er, and

w e ha v e deliv ered in the past. It is so m uc h simpler for them not to ha v e

to try out new p eople all the time. Though other mathematicians turn up

reasonably often, whic h is go o d.

UP: So it is a kind of brand recognition. So once y ou ha v e gotten a fo ot

in, and pro v e y ourself to b e basically capable, y ou are set. So the natural

question is ho w did y ou get a fo ot inside. I am v ery curious to kno w.

IS: I gather y ou w ould not mind doing that kind of fo ot w ork y ourself.

In m y case it all happ ened early on in m y career, and I guess almost b y

acciden t. Bac k in Cam bridge I w as an editor of the undergraduate journal

Eurek a, whic h dealt in puzzles and that kind of thing. It is ab out to publish

its 60th issue. My Director of Studies at Ch urc hill College held the editorship

b efore me and I supp ose he kind of w an ted it to sta y in the family so to sp eak.

UP: But y ou did not do it out of dut y , y ou actually enjo y ed it, it w as

congenial to y ou. Y ou w ere luc ky to b e giv en the opp ortunit y , but it w ould

of course ha v e b een w asted had y ou not had the aptitude. And then ho w

did it go from there?

IS: It w as a long pro cess actually . A t W arwic k, where I con tin ued as a

do ctoral studen t in the late sixties, I k ept on as an editor but no w dev oting

m yself to the lo cal studen t maths magazine 'Manifold'. It also help ed that

Christopher Zeeman, who founded the mathematics institute here at W ar-

wic k, to ok his duties v ery seriously . Not only w as he running a departmen t,

recruiting p eople and all the usual things he w as exp ected to do, he also

reac hed out to the comm unit y , giving p opular talks. In 1968 he ga v e a radio

broadcast ab out top ology for the BBCÑw e prin ted it in Manifold, of course.

He b eliev ed that this kind of activit y w as OK for an academic; in fact, im-

p ortan t. Of course as the departmen t grew, there w ere only handful of us in

the b eginning, he had to delegate his man y assignmen ts, and it fell on m y

lot to giv e p opular lectures and suc h things. In ev ery departmen t there tend

to b e a few p eople y ou can coun t on doing that o dd extra-curricular thing

and I w as one of them.

UP: Still 'Manifold' w as a rather obscure publication, with all due re-

105



sp ects, reac hing v ery few p eople.

IS: W ell, w e sold it w orldwide to o v er 500 subscrib ers and it lasted 12

y earsÑbut basically , y es. In the late sixties there migh t ha v e b een a total

of some 600 studen ts at the univ ersit y . Not in math but in all sub jects. It

certainly w as a v ery narro w base, but one thing led to another, and then

I found m yself running a math column in the F renc h edition of Scien ti�c

American. I wrote the pieces in English and they w ere translated in to F renc h.

I write fast so that w as easy . Y ou kno w of Martin Gardner of course.

UP: Sure. Did y ou ev er meet him?

IS: In fact I nev er did, although I did ha v e o ccasional corresp ondence

with him. In fact I ended up 'replacing' him at Scien ti�c American � not

that he w as ev er replaceable � but of course not righ t a w a y . Y ou kno w the

story , he �nished in : : :
UP: : : : 1981. And w as replaced b y Douglas Hofstader, but that �zzled

out prett y so on I recall.

IS: T rue, and he w as replaced b y a computer scien tist, Kee Dewdney ,

who turned the column in to a purely computer based one.

UP: And that did not w ork either.

IS: It w as fun and w ell-written, but it w asn't mathematics. None of

those p eople had the c harm of Gardner, and more to the p oin t, computer

algorithms do not ha v e the same fascination to the public as mathematics

has.

UP: I remem b er that in the early eigh ties there w as a lot of concern

among mathematics departmen ts that computer science w ould suc k up all

the talen t and mathematics w ould b ecome obsolete, pla ying the role of sa y

Latin in the academic w orld. But it nev er happ ened.

IS: Ho w could it ha v e happ ened? In fact computer science has b een

successful enough to mak e its p eople sup er�uous. No w ada ys computer sys-

tems tend to run themselv es with minimal input. So p eople with degrees in

computers �nd themselv es out of w ork, unlik e mathematicians.

UP: There simply is not the same broad culture as in mathematics. Being

mathematically trained in a lib eral arts w a y at least endo ws y ou with a broad

bac kground. But to return to y our career.

IS: Y es, the column in the original Scien ti�c American disapp eared for a

time, but as I told y ou it w as reviv ed in the F renc h. And prett y so on other

Europ ean editions suc h as the German, Italian, and Japanese published m y

columns as w ell, and it migh t ha v e b een a foregone conclusion that the

Americans decided to reviv e the tradition.

UP: W e are no w sp eaking ab out..

IS: The early 90's. So no w I w as running a column with some 600'000

p oten tial readers. That is a w esome. Just imagine ho w man y p eople y our

o wn math articles ma y reac h out to? Y ou need to tak e a whole departmen t

and consider its lifetime output to get an ything with comparable readership,

if ev en that.
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UP: If ev en that. There are not 600 000 mathematicians, nothing close to

that. So ev en if y ou w ould include the total readership for all mathematics,

y ou w ould not ev en get near. But mathematicians read y our pap ers in a

v ery di�eren t w a y .

IS: Y es one w ould hop e so, otherwise there w ould b e little p oin t in en-

gaging in mathematical researc h, or at least to publish its fruits.

UP: But b y then y ou m ust ha v e caugh t the ey e of the media?

IS: Sure. As the tale illustrates, one thing leading to another. I w as ask ed

to write a p opular math b o ok, and so 'Do es Go d pla y Dice' app eared. It w as

a tremendous success, and for me p ersonally also a �nancial one. Ha ving had

suc h success I w as naturally ask ed to write more, and ev en if the subsequen t

b o oks did not do as w ell, they did tolerably so justifying their app earances.

The amazing thing is that it w as only at this stage that I got m yself an

agen t.

UP: Y es that is amazing. I and an old professor of English w an ted to

publish a p opular b o ok on Astronom y in the 90's. He had had some success

already on a b o ok questioning the historical fact of Jesus, but that pro v ed to

b e of little w orth. W e sen t inquiries to t w en t y or thirt y publishers of p opular

science, and almost ev ery publisher got bac k to us expressing surprise that

w e did not ha v e an agen t. Apparen tly this w as the rule and most publishers

did not w an t to deal with authors directly .

IS: Of course once I got an agen t, things really pic k ed up. F or one thing

he w as v ery aggressiv e managing to get fairly big adv ances for me and of

course if publishers are induced to pa y y ou a lot, they are going to tak e y ou

seriously and do ev erything they can to promote y our w ork. And needless

to add that w ork ed w ell for me to o. The agen t also had a feeling for what

w as going on in the publishing w orld, he could suggest a new topic for a

b o ok that some publisher w an ted to mark et. Something I w ould otherwise

ha v e had no inkling of. Then I w as also luc ky . In the 90's the demand for

p opular science b o oks pic k ed up again after a lull of some t w en t y-�v e y ears.

Or rather, I b eliev e, the demand w as �nally disco v ered b y the publishing

industry . No doubt it w as Stephen Ha wking who reviv ed the old tradition.

His b o ok 'A brief history of time' w as really h yp ed up. He w as presen ted as

the new Einstein. And it w ork ed!

UP: And his in v alid status certainly help ed to o.

IS: It certainly did not h urt. I guess few p eople actually read the b o ok,

but it w as felt that y ou had to buy it and refer to it to sho w that y ou w ere

on top of things. Then there w as a slump again around 2000, that is when

Marcus w as due to step in. F or that reason he had a m uc h harder time

getting in on the mark et. An yw a y sur�ng on the w a v e I ended up writing a

b o ok ev ery six mon ths. Ev en m y agen t though t that I w as o v erdoing it, but

I just could not help m yself.

UP: So ho w do y ou do it? Keeping up suc h a pace I mean.

IS: It is a hobb y . I do it strictly as a hobb y . W riting comes v ery easily
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to me. I do not touc h-t yp e but I am prett y fast with m y t w o �ngers. I used

to b e able to do ab out eigh t y w ords a min ute. In recen t y ears m y p eripheral

vision has decreased somewhat, whic h mak es me more liable to mak e t yp os,

and hence it slo ws do wn the pro cess, but the main thing is that I nev er

agonize. I just sit do wn and the b o oks prett y m uc h write themselv es. As far

as they do not it is due to insu�cien t preparation. Then I simply ha v e to

do some more reading.

UP: What do es the univ ersit y think of all this? W riting b o oks for the

p opular mark et is that not fro wned up on? This is not what y ou are primarily

exp ected to do. Y ou should pro v e theorems.

IS: As I said it is a hobb y of mine. And if I had not, so to sp eak, b een

allo w ed to write m y b o oks in the academic en vironmen t, I w ould ha v e left

and gone freelance. It is true that m y kind of activit y is, or rather w as,

lo ok ed do wn up on to some exten t. But that has c hanged a lot in recen t

y ears. And b esides I write plen t y of tec hnical pap ers to o, so they should not

ha v e an y reason to complain. No w as I w as a w arded a prize, a prestigious

one indeed, the Univ ersit y p erk ed up.

UP: . tell me ab out the prize.

IS: It is called the F arada y Prize, and it is giv en b y the Ro y al So ciet y for

successful e�orts to reac h out to the public. Da wkins got it of course, v ery

w ell deserv ed, and recen tly Marcus has b een a w arded to o, as he should ha v e.

As a consequence the univ ersit y decided that it w ould b e a w aste ha ving me

teac h undergraduates, that could b e done b y someone else, and this freed

a lot of time. The Vice-Chancellor ('presiden t' or 'CEO') simply ga v e the

math departmen t an extra sum of money so they could �nd a replacemen t.

So I k ept this ad-ho c p osition for t w elv e y ears, un til I retired. It w as renew ed

t w o times, so they m ust ha v e though t I w as doing something righ t. There

w as no o�cial title giv en to me, as the case is with the one at Oxford, where

the title of the p osition, giv es the holder a lot of authorit y dealing with the

media w orld. I w as v ery happ y for Marcus getting it, un til then he w as

constan tly thinking of where he w ould end up next, w ould he b e able to

k eep on doing mathematics?

UP: But y our out-reac hing activities are not con�ned to writing b o oks.

IS: By no means, I giv e public lectures, I app ear on the radio, I ev en do

some TV, but that I do not really lik e, there is to o m uc h e�ort in v olv ed.

Just to mak e a brief app earance on the tele the thing ma y ha v e to b e re-shot

a dozen times, there is alw a ys something going wrong, a hand getting in the

w a y or some other stupid thing. F or that reason I do not do m uc h TV, I

v ery m uc h prefer the radio. Marcus on the other hand do es a lot of TV : : :
UP: : : : he has b ecome the Da vid A tten b orough of mathematics : : :
IS: : : : and he do es it v ery w ell indeed, do not b e so sarcastic. But it is

exhausting. I cannot understand ho w he can put up with it. All that tra v el

: : :
UP: : : : but tra v eling is exciting, just think of all those exciting destina-
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tions he is tak en to : : :
IS: : : : ho w fun is that? Being �o wn to India sa y and sp ending all y our

time b efore a TV-camera. Where is the magic? As I said I v ery m uc h prefer

the radio. Just recen tly Marcus and I and Caroline Series, who is another

p erson at our departmen t who is willing to do that o dd thing, app eared liv e

on a series c haired b y Melvyn Bragg. He runs a v ery go o d sho w and tak es up

man y in teresting topics in science. W e w ere supp osed to sp eak on imaginary

n um b ers and it w as all done aliv e. I lik e that. Ev en if y ou get lost and

h um and hem and all that, the audience understands that, it mak es it m uc h

more authen tic than an edited thing, and will th us b e more liable to hold

the atten tion of listeners.

UP: T o return to y our writing. Ho w m uc h time is actually sp en t reading

up on the material, b ecause ev en if y ou w ould ha v e a wide mathematical

culture acquired in y our formativ e y ears, y ou cannot kno w ev erything.

IS: Of course this is true. But I ha v e a wide mathematical taste, so most

things I can easily get in terested in. In fact y ou need to ha v e a wide taste

if y ou are in teracting with the media, b ecause if something has the sligh test

connection to mathematics they will call y ou up and y ou ha v e to b e able to

sa y something in telligible on the sp ot. As to y our �rst question I w ould sa y

that of the time I tak e writing a b o ok ab out half is tak en up b y preliminary

reading.

UP: I am sure that man y readers of this in terview w ould b e dying to

kno w the secret of y our craft.

IS: If there w as a secret I w ould not divulge it w ould I? That is after

all the nature of a secret. Still I can of course giv e some general advice. If

y ou w ould lik e to write, write a b o ok or so, just sit do wn and do it. It is a

simple as that. The end result migh t not b e v ery go o d, most lik ely it will

b e a wful, but it will teac h y ou a lot. Then y ou are often told b y publishers

to ha v e a sp ecial audience in mind. I do not kno w m y audience, neither do

the publishers in fact. They seem to ha v e not m uc h of a clue. Could it b e

studen ts, other scien tists, la wy ers, teac hers, ministers....

UP: I am v ery m uc h in fa v or of the notion of the 'in telligen t la yman'...

IS: ... who is not put o� b y a form ula or t w o...

UP: ...exactly .

IS: An old advice, whic h still is v ery m uc h true is nev er to underestimate

the in telligence of y our readers only nev er o v erestimate their ignorance. So

in fact if I am writing to an y one at all it is m yself as a �fteen y ear old..

UP: .. that is exactly the kind of advice I ha v e giv en to p eople. T o ha v e

a b ottom-up approac h and write to the c hild within y ou.

IS: Y es it is excellen t advice, and something most successful writers do

instinctiv ely . As a teenager I read a lot, mostly science �ction, as I ha v e

already told y ou, and p opular science. My paren ts had subscrib ed to some-

thing that ga v e a steady supply of suc h material. I read P atric k Mo ore, as

I w as v ery in terested in astronom y , and Isaac Asimo v who did double dut y .
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So when I write I sub consciously ask m yself what w as I in terested in then,

what did I kno w, what did I w an t to kno w? Of course I am liable as an old

hand to b ecome a bit to o tec hnical at times..

UP: .. an o ccupational hazard...

IS: Y es, true, but on a second reading I often can sp ot those professional

indulgences and tak e a more critical attitude, ho w m uc h of this is really

necessary .

UP: It is alw a ys v ery hard to cut out something that y ou ha v e written.

IS: But necessary . It is the sign of a professional. One b o ok I wrote I

actually ended up cutting out a third of its bulk in the end.

UP: But it is still on y our hard disc.

IS: Y es it is still on m y hard disc, some of it w as (I feel) v ery go o d

writing�but on a topic that didn't really �t the rest of the b o ok. I ma y

some da y b e able to recycle it. And an yw a y if y ou do not cut it out y our

editor will. Editors are usually go o d, and could b e v ery go o d if they are

really go o d. It is not just that they giv e lo cal advice, they can giv e y ou v ery

go o d structural advice to the e�ect sa y of suggesting a di�eren t order of the

c hapters, to cut some c hapter out b ecause it really do es not �t, or ev en to

suggest additional c hapters. Editors ha v e a lot of exp erience and y ou should

really think v ery hard b efore discarding their advice. They are usually righ t,

ev en if it is a bit hard to accept this when y ou think y ou are done with a

man uscript and are b eing returned to the dra wing b oard again. Of course

at time y ou can get saddled with an editor with whom y ou do not get along.

This is a v ery hard situation to �nd y ourself in. In the end y ou ha v e to trust

y our o wn judgmen t.

UP: It seems that writing comes naturally to y ou. Ma yb e y ou dreamed

ab out b ecoming a writer when y ou w ere a c hild.

IS: I am not a natural writer. And I did not dream particularly ab out

b ecoming a writer. It is true, ho w ev er, that I wrote a lot when I w as y oung.

My father had gotten me a used t yp ewriter and me and m y friends used to

pla y with it. W e wrote stories, silly p o ems, and all kinds of things. I found

at the time that although I had no problem writing short pieces, I just could

not write an ything long.

UP: Y ou had not y et learned the art of padding out.

IS: That is true. It's no longer a problem! Quite the rev erse. But I found

m yself writing more and more. Basically m y skills are the result of lots of

practice. There is no substitute for just doing the thing. Simple if brutal

advice. And as to writing a b o ok it is v ery imp ortan t to ha v e the o v erall

structure of the b o ok clear in y our head. If y ou do not ha v e that, y ou will

not kno w where y ou are heading and will end up going in circles. It do es not

ha v e to b e something elab orate, nor an ything �xed in y our mind, b ecause

as y ou go along the structural plan ma y c hange. Ha ving that structure in

y our mind, and as I indicated, it do es not ha v e to b e an ything y ou need

to form ulate and write do wn, means that there is a b o ok in y ou, not just
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the general idea of a b o ok y ou w ould lik e to ha v e written. No w ha ving that

structure of the b o ok in y our mind means that y ou do not ha v e to write it

in sequence, y ou can write a little bit on c hapter sev en, then skip to c hapter

elev en, then start at c hapter t w o...

UP: As �lms are b eing shot. V ery confusing to the outsider.

IS: Exactly . It has the adv an tage that y ou can w ork on what y ou are most

geared up for at the momen t. Otherwise y ou migh t get stuc k on some b oring

part and lose momen tum. That is a w aste of time. T rue I try to discipline

m yself getting the hard parts out of the w a y �rst, trusting that the easy

parts will write themselv es. Though sometimes they turn out not to b e so

easy after all... Another thing whic h is v ery imp ortan t, is not to p olish the

writing as y ou get along. Ev erything is pro visional con tingen t up on the b o ok

as a whole. When y ou come to c hapter sev en y ou ma y realize that c hapter

one has to b e rewritten. All the e�ort y ou ma y ha v e put in to correcting

t yp os and com bing out a wkw ard sen tences w ould b e w asted. The �rst thing

is to get the b o ok done, after that y ou ma y start the p olishing pro cess. Then

I �nd m yself it is m uc h easier to prin t out the en tire man uscript and read it

p en in hand. If y ou try to do that on the screen y ou lose the �o w...

UP: .. and w orry that y ou will cut out an ything essen tial in the editing

pro cess...

IS: Exactly . Then when it comes to the �nal editing, correcting t yp os

and suc h trivial things, y ou can do that on the screen easily . This is ho w

it w orks for me at least, other writers �nd their o wn routines. The p oin t is

that there is no secret to writing except just to do it, and the kind of advice

y ou ma y giv e is all of a v ery general kind applicable to all, an ything sp eci�c

advice y ou giv e ma y or ma y not ha v e an y relev ance at all to y ou.

UP: T ell me ab out y our science-�ction no v el. Did it sell a lot?

IS: It w as written with a sidekic k, and y ou certainly w ould not read a

review of it in the New Y ork Review of Bo oks�though it got some go o d

reviews in the SF magazines. It b egan when I and m y co-author Jac k Co-

hen w ere in vited do wn to Plymouth to participate in a quiz sho w on radio.

Plymouth, as y ou ma y kno w is a coastal cit y along the c hannel..

UP: ...I kno w I visited it bac k in 1966...

IS: Go o d for y ou. Nev ertheless it in v olv es a b oring �v e hour ride, and

just to am use ourselv es w e decided on trying to w ork out a plot for a science

�ction no v el. It w as to b e set in the Jo vian atmosphere, h uge whale lik e

creatures, �oating around. They w ere pla ying an ti-gra vit y games with the

Jo vian satellites setting up gra vit y so to sp eak in order to dispatc h of comets.

They decided to send them to Earth after all that w as a dead planet, b ecause

an atmosphere con taining so m uc h of that p oisonous gas o xygen, ruled out

an ything lifelik e. So the b o ok starts with us earthlings disco v ering that a

comet is heading straigh t for us, deciding that it cannot b e a coincidence.

UP: This seems clev er.

IS: Do I once again detect a sligh t sarcasm in y our remark? Science
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�ction is clev er, or at least ough t to b e. When w e arriv ed w e con tacted an

SF agen t with a synopsis of the plot. He w as in terested and ask ed us to send

him what w e had. W e did so, and he got bac k to us complaining that w e did

not ha v e a fully w ork ed out plot. But w e had not b een ask ed to supply one,

only to sho w them what w e had so far. He ended up selling the idea, so of

course w e had to to write it, and ha v e it published.

UP: I ha v e nev er b een a fan of science �ction, in fact I ha v e nev er really

read an ything. In principle science-�ction seems great and a real c hallenge

to y our imagination, after all y ou are so to sp eak setting up new parameters

and exploring the consequences. But science �ction has a v ery bad press, at

least outside the science-�ction comm unit y , it is not really considered serious

rather somewhat kinky , and I susp ect that m uc h of it is of pulp-qualit y , rather

stereot yp ed, almost alw a ys in v olving space tra v els. Still as a c hild I sp end

a lot of m y time, to the w orry of m y mother, in v en ting imaginary w orlds,

and in a w a y that is what mathematics sometimes is all ab out. Setting up

axioms and exploring the consequences.

IS: It is true that m uc h science �ction is sterile and unimaginativ e.

Stereot yp ed as y ou sa y , although I am a bit puzzled as ho w y ou ha v e come

to y our conclusions, admitting to nev er ha ving read an y ...

UP: ... the less y ou kno w ab out a sub ject, the easier it is to en tertain

strong opinions..

IS:.. y es m uc h can b e said for ignorance, apart from its supp osed bliss.

I ob viously do not share y our haugh t y attitude to the craft. There's a lot

of go o d SF writing to o. Let me tell y ou ab out Sturgeon's La w. Theo dore

Sturgeon w as an SF writer in the 50s and 60s, and someone once said to

him 'Ninet y p er cen t of science �ction is crap'. Sturgeon resp onded 'Ninet y

p er cen t of ev erything is crap!'. That's Sturgeon's La w. Critics of SF seem

to fo cus on the w orst bits�y et they w ould nev er do that with mainstream

writing.

As a writer y ou are sen t b y publisher to literary ev en ts, some are big and

in the nature of festiv als, other are smaller more in timate ev en ts. There are

one ab out ev ery w eek somewhere in England. Then y ou meet those truly

literary t yp es. I do not giv e m uc h for their no v els. They seem mostly to write

for a small coterie, mostly made up of themselv es. Old-fashioned virtues lik e

go o d narrativ es are gone...

UP: .. they hey-da y of the no v el w as the 19th cen tury . Dic k ens clearly

wrote what no w ada ys w ould b e classi�ed as soaps, reac hing a h uge greedy

audience through is serializations...

IS: .. y es Dic k ens w as a great writer of soaps. Y et y our analogy with

mathematical exploration is not so bad. There is one writer in particular

I ha v e in mind. In order to appreciate what she is really doing y ou need

to delv e v ery deeply in to the structure of her imaginary w orld, whic h she

assumes all her readers ha v e already done. Without this a priori familiarit y

her b o oks do not mak e sense at all.
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UP: So y ou need to mak e an initial in v estmen t, w ould it really b e w orth

it?

IS: This is a v ery reasonable question. It is in fact not to o di�eren t from

mathematics. Y ou read a pap er in a �eld not familiar to y ou, on the �rst

page y ou will inevitable encoun ter a mathematical ob ject of whic h y ou do

not ha v e a clue. The writer assumes of course that all his readers are familiar

with it, so there is no need to o�er a de�nition, let alone an illuminating one.

Y ou are helplessly stuc k, and do y ou really w an t to in v est time and e�ort

learning the necessary prerequisites?

UP: Y es mathematics is hard w ork and in spite of all what is said ab out

the b eaut y of mathematics m uc h of it strik es y ou as v ery m undane and ugly

and y ou rather do something else, but this is seldom emphasized in p opular

b o oks on mathematics.

IS: Let us not b ecome cynical, although it is alw a ys a tempting cop-out

when the going gets tough. Let us dw ell a little bit on the go o d things of

science-�ction. Let us talk ab out Discw orld...

UP: ... Discw orld? I ha v e nev er heard of it.

IS: Y ou ha v e not? Y ou ha v e not heard ab out T erry Pratc hett. Next

to Ro wling he is the b est-selling author in Britain, and he has also a big

follo wing in Australia, F rance, German y , P oland, and Czec hoslo v akia. It is

all set on a �at univ erse resting on the bac ks of four elephan ts, all of them

standing on a turtle... that kind of thing. It is once again nothing y ou w ould

b e lik ely to encoun ter in the New Y ork Review of Bo oks (or an y other literary

review for that matter.) But Pratc hett has w on literary prizes for it.

UP: That �gures, and explains a lot. It is fan tasy?

IS: It is fan tasy if y ou lik e. Humorous fan tasy . But Pratc hett puts it to o

go o d use. He uses it as a v ehicle to discuss, often in a satirical mo o d, man y

asp ects of mo dern so ciet y .

UP: In the tradition of Jonathan Swift?

IS: Y es, nothing is really new under the sun. Jac k and I knew T erry �

Jac k had kno wn him for ages � and w e though t that w e could jump on

that particular band-w agon and use it also for a v ehicle for science. So w e

con tacted him. He w as willing in principle, but said it w ould not w ork if w e

follo w ed the approac h in The ph ysics of Star T rek�'explaining' the science

b ehind Discw orld ev en ts. Y ou kno w � dragons breathe �re b ecause they eat

some com bustible material. But on Discw orld, dragons breath �re b ecause

that's what dragons do . Discw orld is not ab out science, it is ab out magic.

Nothing happ ens for clear scien ti�c reasons it happ ens b ecause of inscrutable

magic reasons. And also narrativ e imp erativ e, the p o w er of story . Things

happ en on Discw orld b ecause the story mak es them happ en. Our w orld isn't

lik e that.

But w e w ere able to come up with a solution. Inside Discw orld the wiz-

ards of Unseen Univ ersit y could create a little w orld referred to as 'Round-

w orld'. No bigger than a fo otball sitting on a shelf, from the outside...
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INside, thouhg... w ell, without narrativ e imp erativ e, it do esn't kno w what

size it ough t to b e, so it can b e an y size it lik es. Our whole Univ erse �ts

in to it� in fact, from the wizards' p oin t of view that's what our Univ erse

is . So inside Discw orld, insulated from the magic, is our w orld, a w orld in

whic h scien ti�c principles apply . The wizards of Discw orld lo ok at it as a

curiosit y , but b eing the custo dians of whic h, they are obliged to tak e go o d

care of their c harge. Lik e o wning a p et gerbil. So the structure of our b o oks,

of whic h w e so far ha v e published three, and are thinking ab out a fourth,

consists of c hopping it up in c hapters, ev ery other one of whic h is really in

the nature of a fo otnote...

UP: .. fo otnotes are fro wned up on no w ada ys, whenev er I ha v e sen t an y

review to the Math In telligencer, their �rst demand is to get rid of the

fo otnotes. I lik e fo otnotes, and in fact in the old literature fo otnotes pla y ed

a v ery imp ortan t role, sometimes ev en dw ar�ng the text itself. It is a pit y y ou

cannot ha v e fo otnotes to a fo otnote. F o otnotes to me giv e a stereographic

picture and they also indicate that there is m uc h more to a sub ject than can

ev er �t b et w een the co v ers of a b o ok..

IS: .. that w as quite a fo otnote. Pratc hett singlehandedly reviv ed the

fo otnote in p opular wiritng: he uses it for comic e�ect. He adds am using

asides from the main story , often paro dying academic writing. But let us not

digress unnecessarily , the temptations to b e so are ubiquitous an yw a y . So in

addition to our 'v ery big fo otnotes' there has to b e a gripping narrativ e that

�ts w ell in to it all. There Pratc hett is in v aluable. Unfortunately�tragically ,

y ou migh t w ell sa y�recen tly he has b een a�ected b y a initial stage of early-

onset Alzheimer's, 'p ost-cortical atroph y'. It do esn't a�ect his in tellectual

abilities, but one morning he w ok e up realizing he could no longer touc h-

t yp e, and he had b een a journalist for fort y y ears. He is sorting it all out

and �nding w a ys of getting around it, but the basic circuit on whic h most

of us op erate namely brain, �ngers with k eyb oard attac hed, and screen is

brok en for him. It has slo w ed things do wn.

UP: Sp eaking ab out digressions, let us try to return to the topic of math-

ematical writing. Devlin w as assigned to write a b o ok on the Millennium

problems. Some things w ere easy for him to do, suc h as the P not NP prob-

lem (on whic h he had actually w ork ed himself if not that seriously), but the

Ho dge conjecture st ymied him, still he had to pro duce something, and as a

result it w as not as satisfactory as the other problems he dealt with.

IS: I am going to do the same. W rite on the Millennium problems that

is. As part of a broader b o ok. And there is no w a y that I can skip the Ho dge

conjecture! I need to write something on it. But... it is extremely hard to

con v ey an ything of it to the public. The Birc h/Swinnerton-Dy er Conjecture

is m uc h easier, for one thing y ou can sp end a lot of time explaining the

problem of coun ting p oin ts on elliptic curv es. The Ho dge problem is v ery

di�eren t.

UP: Y ou need to write on cohomology , there is no w a y around it.
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IS: T rue. And to b e honest I nev er really w armed up to cohomology . I

kno w of course ho w to deal with it formally , but I ha v e no real understanding

of what it really is. I lac k an in tuitiv e approac h to it. It is just mac hinery

to me.

UP: A ctually one of the skills a mathematician needs to ha v e is not only

to understand things but also to susp end understanding if needs b e. Most

mathematicians learn the de�nition and the w a y to p erform computations

as a formal game, but ha v e little in tuitiv e understanding of it. I susp ect few

mathematicians ha v e an y p ersonal in tuition ab out cohomology , it is just a

to ol, and dep ending on what y ou are w orking on it is an indisp ensable to ol.

V ector �elds are v ery in tuitiv e, but 1-forms? I once prop osed the topic of

explaining di�eren tial forms as a test lecture for a p osition. None of the

candidates pro duced an ything but standard de�nitions. I w as disapp oin ted,

although I certainly w ould nev er ha v e b een able to do di�eren tly at that

stage of m y career.

IS: Oddly , I quite lik e di�eren tial forms� I started in Lie theory and

exterior algebras are fun. In fact for man y elemen tary concepts, y ou only

realize y ou ha v e not understo o d them m uc h later in y our career, or at least

there are certain imp ortan t asp ects of them, but y ou only b ecome a w are of

those as y ou mature. Jordan normal form, sa y .

UP: And that understanding y ou w ould nev er ha v e b een able to get

initially . Once y ou ha v e learned a sub ject, y ou are often able to articulate

y our understanding in a clear w a y , and naiv ely y ou ma y regret that y ou w ere

nev er exp osed to that clear form ulation from the start. But the truth is that

then y ou w ould nev er ha v e b een able to appreciate it.

IS: T rue. Often when teac hing a course I am ask ed for a motiv ation what

the course will lead up to. They w an t a kind of mini-course, a road map

so to sp eak, b efore they start out. Of course when it comes to something

lik e the Leb esgue in tegral it is easy to mak e suc h a motiv ation b y p oin ting

out the defects of the Riemann in tegral; but in man y cases no remarks mak e

m uc h sense un til after y ou ha v e b een exp osed to the material. Y our views

are going to b e enlarged, and in what w a y will not b e clear un til y our views

ha v e really b een enlarged.

UP: Just as our con v ersation just no w. If y ou ha v e nev er struggled with

learning mathematics what w e are sa ying no w simply do es not mak e an y

sense. But if y ou ha v e w e w ould hop e that our commen ts w ould ring a

b ell. I think that one problem with learning mathematics is that in order

to understand A y ou really need to understand B �rst, but to understand B

y ou also need to understand A. F rom a strictly logical p oin t of view y ou ha v e

en tered an impasse, but from a more pragmatic p oin t of view y ou spiral up,

going through the pro cess sev eral times, and after eac h rotation y ou ha v e a

b etter understanding of A and B whic h will help y ou to get an ev en b etter

understanding of them next time around.

IS: It is v ery true. Ho w often do I not get studen ts who get stuc k and who
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refuse to con tin ue from then on. Humans are not logical mac hines, if y ou

just read on, I plead with them, y ou migh t �nd something that thro ws some

ligh t on the issue. Only v ery elemen tary things can y ou hop e to understand

in suc h a white and blac k w a y , as y ou grapple with more adv anced material

there is b ound to b e man y graduations of gra y .

UP: W e w ere talking ab out the Ho dge Conjecture.

IS: Y es, I had hop ed w e w ould lea v e that b ehind. It is of course not

enough to understand cohomology , y ou also need to understand it o v er the in-

tegers v ersus the reals and complexes, and something ab out harmonic forms.

I do not see ho w y ou get to con v ey an ything of that at all. I am m yself v ery

confused ab out the issues. And b esides I ha v e b een told that there really is

v ery little evidence for the conjecture, only that in the few cases it has b een

p ossible to w ork it out explicitly it has b een v eri�ed. So most lik ely that

conjecture will b e dispro v ed b y some clev er and complicated coun terexam-

ple, just as one pre-P erelman though t of the p ossible fate of the P oincaré

conjecture.

UP: No w a common strategy when it comes to presen ting mathematics to

an ignoran t public (whic h could include y our colleagues) is to tak e a top-do wn

approac h and simply w ater things do wn b y extricating all the tec hnicalities.

In the end what y ou ha v e will b e unin telligible to the la yman and the exp ert

alik e.

IS: This is clearly horrible, and I kno w man y examples, but will not

disclose an y names. But sometimes y ou ha v e no c hoice. All y ou can do is

to try and con v ey that something is imp ortan t that it exists and w a v e y our

hands. One w a y around it is to fo cus y our accoun t on p ersonalities. The

h uman in terest elemen t alw a ys w orks.

UP: I guess this is what Singh do es, esp ecially in his b o ok on F ermat.

Y ou cannot hop e to learn an ything sp eci�c from it, ev en if he ostensibly

includes a lot of mathematics. But one thing he do es w ell is to con v ey the

excitemen t.

IS: And that is v ery imp ortan t. There are of course b o oks with educa-

tional am bitions, and those seemed to ha v e b een more common in the past

then no w. I am in particular thinking of Sa wy er, who really wrote b o oks

with a clear educational goal without b eing regular text-b o oks...

UP:..y es I recall one of his b o oks on calculus, p oin ting out that a b ouncing

ball p erforms an in�nite n um b er of b ounces in �nite time...

IS: .. a nice w a y of illustrating the sum of a geometric series I w ould sa y .

But no w ada ys m uc h is gained b y simply making p eople a w are of the existence

of things they otherwise w ould ha v e had no idea of. Suc h as mathematical

researc h and the passion it can engender among those who engage in it. W e

really ha v e to �gh t against this p opular conception that mathematics is a

dead ossi�ed sub ject.

UP: I w ould sa y that mathematics as a sub ject of p opularization has

b oth adv an tages and disadv an tages o v er other sciences. In mathematics y ou
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can giv e p eople a taste of the real thing, ev en if it is just going to b e a rather

elemen tary puzzle, while in the other sciences y ou ha v e to tak e the w ord for

it, y ou ha v e no w a y of indep enden tly v erify exp erimen ts. On the other hand

in other sciences the public has a v ery go o d idea of the in teresting ob jects

of study , b e they galaxies, cells or atoms, y ou do not need to in tro duce

them, while in mathematics. except for n um b ers and certain elemen tary

geometrical concepts, ev en basic ones need to b e in tro duced, and once y ou

ha v e done that, y ou ha v e usually exhausted their atten tion spans without

ha ving deliv ered an ything at all. This ev en go es for lectures for non-exp erts,

sa y at an ICM. Precision and systematics are mathematical virtues but not

necessarily so in a lecture. The p opular lecture, and no w I include those

at professional gatherings as w ell, cannot hop e to instruct but should b e

con ten t with informing and en tertaining.

IS: Y es I w ould agree with that.

UP: I also think that the general public is not that in terested in applica-

tions of mathematics, they share the taste of mathematicians...

IS: ..y ou mean of pure mathematicians...

UP: ...It is one thing to emphasize the imp ortance of mathematics to

impro ving telephone connections and secure transfers of money when y ou

are addressing a funding agency , with the public it seldom generates m uc h

more than a p olite y a wn. What can y ou exp ect, they reason, p eople are paid

for doing mathematics after all, so no surprise that it is useful. Big deal.

IS: Y es it is the big concepts that in trigue p eople, and mathematics is

�lled with them.

UP: P eople are really in trigued b y cosmology , whic h has no practical

applications whatso ev er, and the cosmologists are con�den t enough not to

feel comp elled to regret that, as w e mathematicians tend often to do when

addressing the general public, they feel that they stand on their o wn legs,

they are in no need of external justi�cation. Mathematicians should tak e

the same attitude.

IS: Y es mathematics should really exploit those ric hes m uc h more than

they do. In�nit y , higher cardinalities, those are not really inaccessible topics,

on the con trary they sp eak to p eople.

UP: I ha v e b een giv en elemen tary lectures on h yp erb olic geometry to

in terested high-sc ho ol studen ts and b eginning univ ersit y studen ts, and it

has b een v ery successful, on the other hand it is hard to see ho w y ou can

fail with suc h a topic. In fact I think that h yp erb olic geometry w ould mak e

an excellen t setting for science-�ction. In a sense this w as the w a y it w as

originally conceiv ed. I am surprised that it has nev er really b een done. Not

ev en in the w a y of Gamo w's Mr. T ompkins stories.

IS: I think it has b een done, but seldom v ery successfully . I sort of

attempted something in one c hapter of Flatterland. But science �ction is

not only ab out setting new parameters. As y ou indicated b efore, y ou really

need to come up with a go o d narrativ e idea that �ts naturally in the con text.
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UP: Could b e. Y et m y p oin t of view has alw a ys b een to imagine y ou

are inside a h yp erb olic univ erse and then w onder ho w it w ould b e lik e. In

this w a y y ou not only stim ulate the imagination of the audience but also

y our o wn. I ha v e b een able to pro v e things ab out h yp erb olic geometry b y

virtue of this iden ti�cation, whic h I probably w ould nev er ha v e b een able

to do otherwise. In order to w ork with mathematical concepts y ou need to

ha v e an emotional relation to them, otherwise they will not generate an y

asso ciations.

IS: Or rather it is the cloud of asso ciations that surround them that

constitute what y ou call the emotional attac hmen t. This remind me of the

v arious isomorphic w a ys in whic h di�eren t pieces of mathematics can b e

articulated. F rom a formal p oin t of view there is no di�erence, an y pro of in

one domain can easily b e translated in to the other. T o �x ideas, just think of

Cartesian co ordinate geometry v ersus syn thetic. But that misses the p oin t.

Sometimes the one presen tation sometimes the other mak es y ou come up

with a useful idea. What ma y seem v ery natural in one setting b ecomes v ery

con triv ed in another, and y ou w ould nev er ha v e though t of it had it not b een

for the �rst p ersp ectiv e.

UP: I think this p oin ts to an imp ortan t thing ab out Platonism and math-

ematics, a topic whic h is marred b y m uc h confusion. I guess all mathemati-

cians are Platonists at heart, otherwise they w ould not �nd the activit y

meaningful.

IS: I guess b y that y ou mean that mathematics exists outside us, that

our researc h is not amenable to wishful thinking, that it is in short not

magical, what y ou �nd when y ou turn around the corner is not up to y our

o wn discretion, it is forced on y ou. With this I de�nitely agree, but then to

p osit a hea v en of ideal forms, is something quite di�eren t. Ho w do w e ev er

get in touc h with those ideas?

UP: This is taking Plato to o literally , remem b er that he is an ironic

writer, who sp eaks through metaphors, and suc h should nev er b een tak en

literally , then they b ecome merely silly . I ha v e p ersonally no problems with

the idea of an ideal w orld, as long as it is not tak en literally , but just seen as

y et an example of a Platonic shado w. Platonism as exp ounded b y Plato ma y

b e though t of just one concrete earthly manifestation of a Platonic Platonism

so to sp eak. I susp ect that Plato ma y ha v e had something lik e that in mind,

but w as prev en ted from form ulated it, as that w ould just mak e a mo c k ery

of it all.

IS: This sounds v ery clev er, and is so no doubt, but I m yself am v ery par-

tial to the views of Reub en Hersh. I think he has b een greatly misrepresen ted

as just another so cial-constructivist, but he is far more subtle. Mathematics

is a so cial activit y , just lik e an y other, ho w could it b e otherwise; but that

do es not mean that it is purely sub jectiv e and arbitrary ..

UP: ..Ob jectiv e from the p oin t of view of the individual, but not making

sense b ey ond so ciet y . Just lik e money , a shared con v en tion...
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IS: Exactly . Money is a v ery go o d illustration, and one whic h Hersh

uses himself. Where is money? Not in actual bills and coins, not ev en in

written con tracts or in computer �les k ept b y the banks. It is highly abstract

and cannot b e pinned do wn to an y material ob ject. It exists ultimately

as a shared con v en tion b et w een h uman b eings. Y ou as an individual are

unable to �aun t it. Y ou cannot go to the bank (m y father w ork ed in a

bank, inciden tally�to da y he'd b e called a securit y guard) and claim that

y ou ha v e a million p ounds in y our accoun t, although it only sa ys a thousand

on the slip, b ecause y our p ounds are actually w orth one thousand of ours.

No bank er w ould accept that (certainly not m y father). But of course if

there is a real serious �nancial crisis, so serious that this highly abstract

con v en tion ultimately built on h uman trust is seriously cast in doubt, it will

all b e tum bling do wn as the house of cards it really is. Money is not to b e

found in an y one individual, it is found in m utual trust b et w een individuals,

and something similar is the case with mathematics.

UP: This is a v ery attractiv e image, and I agree with y ou that Hersh

is one of the most insigh tful commen tators on the nature of mathematics

and h uman culture, and I found his b o ok 'The Mathematical Exp erience' he

wrote with Philip Da vis w onderful. Y et ultimately I feel that there is actually

something b ey ond a shared h uman understanding, elegan t and p ersuasiv e as

it ma y app ear. But p erhaps I am just w an ting to b e con trary . Ho w ev er, the

an ti-Platonic attitude I �nd b y Brian Da vies, I ha v e a harder time to resp ect.

First he mak es a caricature of Platonism and then he attac ks it b y implicitly

accepting Platonic ideas. Of course this kind of circularit y is inevitable once

y ou engage in philosophical though t with a strong metaph ysical �a v or. What

I particularly ob ject to is his idea that the study of the neurology of the brain

will shed ligh t on the nature of n um b er.

IS: I agree with y ou that this sounds a bit far-fetc hed. As to y our c har-

acterization of his attac k on Platonism I ha v e so far nothing but y our w ord

and w ould not pass an y judgemen t un til I ha v e studied him m yself. But I

think that our concept of mathematics is really v ery m uc h dep enden t on our

particular surroundings. T o us the natural n um b ers are v ery natural indeed

as w e are surrounded b y w ell-de�ned ob jects whic h are stable in time. But

just imagine b eings in the Jo vian atmosphere to whic h ev erything is in a

�ux. They w ould ha v e a w onderful understanding of �uid dynamics, but the

natural n um b ers w ould not en ter as a basic concept, ma yb e ev en tually , but

not an ything they w ould teac h in sc ho ol.

UP: This is an am using example, still rather an throp ological, as y ou

w ould admit. And I can also see, after y our previous confession, what it

is coming from. Y et all suc h examples are based on a kind shared idea of

in telligence as a Platonic en tit y existing b ey ond the individual in telligences

of eac h set of b eings. I w ould lik e to recall C.S. Pierce's suggestion that the

natural n um b ers are more fundamen tal than logic itself. And I v ery m uc h

lik e that suggestion. Just note ho w a wkw ard the attempts w ere of F rege
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follo w ed b y those of Russell and Whitehead to base arithmetics on logic.

The pro of that one and one mak es t w o is a tra v est y , in tended or not, on

mathematical reasoning. And those formal de�nitions of n um b ers, although

go o d for precision at least within a certain formal con text, do so little in

catc hing the essence of n um b ers. Gö del did it the other w a y around, he

studied logic as a consequence of the in tegers, and the results w ere striking.

Principia Mathematica, is a cob-w ebb ed cathedral forgotten b y ev ery one,

while the Gö del theorem has esp ecially in recen t y ears b een v ery m uc h h yp ed

up and b ecome an item in the to ol-kit of ev ery self-resp ecting in tellectual.

And y et, I m ust admit that its relev ance to mathematics is v ery sligh t to

non-existen t.

IS: That is true, as a mathematician w e do not normally w orry ab out

an ything b eing undecidable.

UP: A friend of mine ga v e a summer course on the history of mathemat-

ics. After that he ga v e a tak e-home exam suggesting ab out �ft y di�eren t

questions. One of them w as 'what surprises y ou most in the history of math-

ematics'. It is a go o d question, probably b etter than he realized. Ho w w ould

y ou answ er it?

IS: Of course a lot of things surprise me in mathematics as w ell as in its

history , but I w ould b e hard pressed to single out an y o v er-riding ones.

UP: My sp on taneous reaction w as, wh y is there a history after all. In

other w ords wh y are mathematical problems solv ed at all? There are man y

dead-end problems suc h as o dd p erfect n um b ers, the four color problem,

ma yb e ev en the Goldbac h h yp othesis and the t win-n um b er conjecture, whic h

cannot b e solv ed, and if solv ed only in some mec hanical non-illuminativ e

w a y . Ho w come not all problems are lik e that? Dead-ends, at least to the

h uman imagination? It is a m ystery wh y something so seemingly arbitrary

as F ermat's theorem actually gets solv ed. I think Gauss though t of it as a

random uninspiring diophan tine equation. Here w e ha v e Wiles, who dreams

ab out fame and glory as a c hild through pro ving F ermat's theorem, probably

the �rst unsolv ed mathematical problem he encoun tered in his life, and then

c hances in his adult life on a sub-�eld whic h miraculously turn out to ha v e

an unexp ected connection to that imp ossible iden tit y . T alk ab out disc-w orld

magic.

IS: Y ou pic k up things quic kly , I see. In a sense just as with the m ystery of

existence itself, w ould it not b e there, w e w ould not ha v e o ccasion to w onder.

But I agree with y ou, and in fact Hilb ert had the idea that there really w ere

no undecidable problems in mathematics. If w e w an ted to kno w, w e w ould

kno w. Although naiv e I think that basically Hilb ert has b een pro v ed righ t.

UP: Hilb ert had excellen t in tuition. He is falsely , or rather misleadingly

though t as of the father of formalism. Hilb ert w as no formalist b y temp er-

amen t. His idea of formalism w as simply to mak e mathematical reasoning

itself sub jected to mathematical reasoning in order to lib erate mathematics

from some p oten tial problems. In order to do so y ou needed formalism to
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translate h uman though ts to material ob jects, whic h is the p oin t of formal-

ization. Inciden tally this is what computers are all ab out - turning the spirit

in to �esh. Leibniz understo o d that. This whole business of Gö del is really

applied mathematics. Applying mathematical reasons to mathematical rea-

soning. The result turned out not to b e what w as exp ected, and that is

often the case of honest scien ti�c researc h, and hence not satisfactory , at

least dep ending on y our p oin t of view. Of course m uc h has b een made of

the lib erating e�ects of the negativ e result whic h is Gö del's, but most of

that is plain silly , including the uses P enrose made of them, although I do

of course sympathize v ery m uc h with the aim of the latter. T o me formal-

izing mathematics is lik e presen ting a picture pixel b y pixel. In v aluable for

man y purp oses, but of course suc h a presen tation giv es to the h uman mind

no idea at all what it is all ab out. Understanding is seeing, as the metaphor

go es, and that is a v ery go o d metaphor I w ould sa y . T o me h uman under-

standing of mathematics is non-Platonic, and here I w ould v ery m uc h agree

with Hersh and his adheren ts. But what Hersh do es, is v ery m uc h lik e what

Berk eley do es, namely claiming that there is no distinction b et w een what

is p erceiv ed and the ob ject giving rise to the p erception. Berk eley as an

idealist is extremely logical and consisten t, and his solution to a classical

philosophical dilemma is a b eautiful example of a Gordian knot b eing cut

b y Occams razor. Lik e ev erything coming from pure thinking the end result

is somewhat bizarre, and Berk eley is forced at the end of the da y to p osit

a Go d to giv e it all commonsense coherence. So ironically , pace Da wkins,

religion could as w ell b e the result of an excess of rationalit y as of a lac k of

it.

IS: T o o m uc h philosoph y on an empt y stomac h is not go o d for y ou. I

suggest w e tak e a break and I will treat y ou to lunc h at a nice pub close b y .

Most of the fo o d they o�er here on campus is not v ery inspiring.

UP: And wh y is not Gö del relev an t to mathematics?

IS: fum bling with the k ey to his o�ce . Please tell me!

UP: In fact hard-core established mathematics deals with a lev el of ab-

straction of sa y four or �v e or some suc h n um b er, while logic consider systems

with an y kind of abstraction, whic h probably will nev er ha v e an y h uman in-

terest at all.

IS: Y ou ma y b e righ t. But h urry on I am starving. I ha v e m y car in the

garage, let us tak e o�.

They descend stairs lea v e the Zeeman building and clim b up a few lev els

of a nearb y parking garage. IS unlo c ks the do ors of a sleek sp orts-car seeming

�t for in terplanetary tra v el and our t w o com batan ts squeeze inside in to a

more or less supine p osition. IS ap ologizes that this is not really a sp orts-

car, as it has t w o rudimen tary seats for t w o extra passengers (preferably

dw arfs) in the bac k, but that his wife driv es the real sleek sp orts car in the

family .

IS: P arking can b e a problem here at W arwic k Univ ersit y . Co v en try Cit y
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Council is not terribly sympathetic . It w on't allo w an y more car parks

on campus. That's not v ery clev er, and a bit short-sigh ted. By all means

encourage us to use other forms of transp ort, b y making them b etter. But

don't put arti�cial obstacles in the w a y . Making cars more e�cien t, less

p olluting�go o d idea. Increase parking m uc h more slo wly than the Univ er-

sit y gro ws� �ne. But limit it altogether, no matter ho w big w e get� w on't

w ork. Visitors alw a ys complain that they can't park.

UP: In America it is said that a College Presiden t has to deal with three

ma jor problems. Sex for the undergraduates, F o otball for the Alumni and

P arking for the facult y .

IS: T rue, true. There are plen t y of empt y spaces on campus. A bit more

parking w ould simplify life. It w ould b e more e�cien t and less p olluting,

done prop erly . One go o d idea that has come in: a park-and-ride. I don't

disagree with the principles�just with what happ ens in practice.

UP: Ho w far a w a y do y ou liv e?

IS: A mile.

UP: Only a mile, ho w come y ou not w alk?

IS: It w ould b e v ery incon v enien t as I also go to a gym ev ery da y and

to tag along m y bag w ould b e to o m uc h w ork. It w ould also tak e ab out an

hour and a half of time that could b e sp en t on more useful things. An yw a y ,

I do less than 5000 miles a y ear in m y car � ab out half the a v erage.

UP: In the States they ha v e disco v ered that sometimes the most e�cien t

w a y to deal with tra�c congestion is not the standard one of building new

roads or upgrading existing ones, but to tear do wn existing roads. In this

w a y rather than encourage added car use they are discouraging it. And it

w orks b eautifully .

IS: Y ou are suggesting that they close do wn all the parking?

They driv e along Gibb et road discussing the pros and cons of public

executions, and then arriv e at the Pub. A t ypical English pub, mostly fre-

quen ted b y elderly p eople and o�ering, unlik e t w en t y y ears ago, a big selec-

tion of wines, whic h they b oth turn do wn in fa v or of real ale. They order

fo o d and con tin ue unabated their con v ersation.

UP: I w en t to the Muybridge exhibition at T ate Britain in London the

da y b efore y esterda y . He w as quite a celebrit y . He susp ected his y oung wife

of unfaithfulness and promptly sough t out the susp ect and shot and killed

him just lik e that. Because of his celebrit y it naturally caused a stir. In

the end he w as acquitted on the grounds of only ha ving done the honorable

thing as an injured h usband. Times really ha v e c hanged.

IS: Of course without his studies on lo comotion he w ould b e forgotten.

UP: Y es, I kno w ab out galloping horse all four ho o v es of the ground.

IS: The trotting horse to b e exact. I actually did a lot of w ork on animal

lo comotion. F ascinating.

UP: Did y ou get in to it b ecause y ou w ere gen uinely in terested in the

problem, or w as it simply that y ou happ ened to ha v e a piece of mathematics
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that turned out fortuitously to b e useful?

IS: The latter case. It turned out that I had done some w ork on net-

w orks and oscillations, and the result �tted v ery w ell in to what had b een

found out ab out animal lo comotion. In fact a biologist con tacted me after

I had presen ted m y w ork and there w as a fascinating co op eration. Are y ou

in terested?

UP: Sure. The striking thing is that there are only a limited n um b er of

gaits. Humans w alk and run on their t w o legs, there is nothing in b et w een.

IS: Not en tirely true, small c hildren hop on their legs when energetic, but

y ou seldom see that kind of sustained lo comotion among adults. The case

of quadrup eds b eing the most studied, is more complicated and hence more

in teresting. Among horses y ou de�nitely see three kinds of gaits, w alking,

trotting and galloping, and for man y horses there is also a forth, can ter-

ing. The same is true for dogs, though they b ound instead of can tering,

and p ossibly for cats, but in horses it is most b eautifully illustrated. It w as

for a long time assumed that elephan ts could only w alk. The reason b eing

that they are so bulky , but lately careful studies ha v e disclosed a p ossible

new form of lo comotion among elephan ts, running with their hind legs and

w alking with their fron t legs so to sp eak. It is a wkw ard of course, an y lo co-

motion in v olving an elephan t is b ound to b e a wkw ard. No w when it comes

to arthrop o ds, suc h as the insects with their six legs, and spiders with their

eigh t, it really b ecomes in teresting. Cen tip edes and millip edes are of course

the ultimate, and it migh t b e here that the thing started. Suc h man y-legged

animals consist of man y segmen ts whic h need to b e sync hronized. It also

indicates that gaits are con trolled b y a v ery primitiv e feature of the brain,

one so simple that w e are probably b eing able to explain it mathematically .

Another imp ortan t thing is that for eac h sp eed, there is a corresp onding gait

whic h is the most energy e�cien t.

UP: So if w e try to run to o slo wly , w e naturally start w alking, b ecause

that is what feels least stressful, in the same w a y if w e start to w alk v ery

fast, w e w ould naturally start to run, as that w ould feel less painful.

IS: Y ou get the idea. It is a sw eet piece of mathematics, and w e are still

w orking on it.

UP: Y ou ha v e in y our b o oks promoted the case of mathematical appli-

cations to biology , and y ou ha v e done a lot of w ork with a biologist.

IS: I wrote a b o ok on mathematics and biology �fteen y ears ago, and this

is su�cien tly long ago I think to justify returning to the topic, although I

ha v e the am bition nev er to rep eat m yself, but so m uc h has happ ened in the

in terim. And Jac k, m y biologist colleague, I ha v e kno wn for y ears.

UP: Biologists are usually v ery suspicious of mathematicians, and they

resen ted in particular the in trusion of catastrophe theory in the 70's. The

mathematicians are seen as ignoran t and arrogan t, b oth traits b eing a con-

sequence as w ell as a pre-requisite for the other, and not really appreciating

the complexit y of biology . Mathematicians lo ok for simple and elegan t so-
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lutions whic h ha v e aesthetic explanatory v alue, while this is not the w a y it

w orks in the real w orld. The solution to the genetical co de b eing a case in

p oin t. There w as at one time the suggestion of a v ery simple com binatorial

explanation. The real explanation turned out to b e far more m undane and

as a result of acciden tal ev olution fossilized.

IS: They simply cannot a�ord to b e so an ymore. And I think that catas-

trophe theory got an undeserv edly bad press, excessiv e claims apart, it had

and has m uc h to o�er biology . And not only that, there is as I ha v e just

indicated a h uge amoun t of mathematics that has signi�cance to biology .

And so on it is b eliev ed that biology will pro vide mathematicians with real

in teresting c hallenges.

UP: But it is nev er going to b e the kind of t w o-w a y tra�c that is the case

with ph ysics, when a ph ysical in tuition can actually b e helpful in solving a

purely mathematical problem. String theory has so far no ph ysical applica-

tions to the real w orld, but de�nite applications to mathematics. Ph ysics

is undeniably v ery mathematical in its temp eramen tal approac h. Simple

all-explaining principles are sough t, amendable to calculation and endless

manipulation. Biology do es not w ork at all lik e that.

IS: Once again y ou ha v e v ery de�nite opinions, could they p ossibly b e

due to ignorance?

UP: Quite lik ely , but y ou do agree do y ou not?

IS: I do not think it is a real issue really . The p oin t is that biologists

ha v e got stuc k when it comes to ma jor biological problems, suc h as sa y em-

bry ology and cancer. New ideas are desp erately needed. And it is here that

mathematicians come in to the picture. That is something funding agencies

ha v e recognized and they are forcing biologists to c hange their attitudes. The

problem is that biologists are so mathematically ignoran t, and ev en w orse

in Britain that go es for the c hemists as w ell. Some time ago the c hemistry

departmen ts in England ha ving tremendous problems with enrollmen t de-

cided to cut do wn on the mathematical requiremen ts. The results ha v e b een

catastrophic. F or a time, British degrees in Chemistry w ere not accepted

abroad as professional quali�cations.

UP: My son happ ened to go in to Chemistry , p erhaps more b y acciden t

than as a result of mature delib eration. He has mathematical understand-

ing and w orks in ph ysical c hemistry . I ha v e b een told that there is a real

shortage of p eople lik e him. A big dra wbac k for the sub ject as a whole,

ma y translate as a small adv an tage for the individual. My brother, ha ving

nev er tak en a single course in Chemistry all his life, has no w found himself a

professor of Chemistry at Liv erp o ol. He �nds the British studen ts to b e so

mathematically unprepared that he only emplo ys o v ersees do ctoral studen ts.

IS: And of course y ou cannot a v oid Chemistry . After the W atson-Cric k

disco v ery it b ecame clear that biology w as c hemistry . Therein w as the real

rev olution in their disco v ery .

UP: And man y ph ysicists caugh t in the p ost-b om b blues turned to biol-
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ogy as the new fron tier.

IS: Y es they did. I do not really understand y our sk epticism regarding

mathematics and biology , I exp ect there to b e a w onderful in teraction in

store for us.

UP: It is true that the most in teresting article I read as a teenager in the

an thology of 'The W orld of Mathematics' w as the c hapter on Magnitude b y

d'Arcy Thompson. I w as truly fascinated with the w a y simple mathematical

and mec hanical ideas could explain so man y things. But it w as not un til

thirt y y ears later or so I got hold of the whole b o ok 'Gro wth and F orms'. I

b eliev e that man y of his ideas, although of Victorian vin tage, ma y b e rip e

for reviv al.

IS: Y es, he had man y b eautiful ideas, suc h as on morphology . I b eliev e

that their p oten tial has not y et b een fully explored. But there are man y

other mathematical ideas en tering the �elds, ideas whic h apparen tly y ou

ha v e nev er ev en dream t of. Y ou should read m y up coming b o ok.

UP: Still to tak e a t ypical biological problem attac k ed b y mathematical

or ma yb e rather computational metho ds is to �gure out the spatial structure

of complicated biological molecules, suc h as enzymes. The spatial structure

giv es a clue to the w a y they actually op erate. But suc h predictions based

on w ell-understo o d quan tum-c hemical principles, are v ery complicated to

mak e and b eing calculations they do not pro vide an y h uman conceptual

understanding, whic h is what normally driv es mathematicians.

IS: Ma yb e pure mathematicians. But there is a w orld out there, and it

is w onderful that mathematics can actually b e applied to it. In order to

to so e�ectiv ely and relev an tly y ou need a basic conceptual understanding

I admit that. But on the other hand y ou cannot a v oid the dirt y w ork. It

is an inescapable fact resulting from the increased p o w er of our computers

that n umerical sim ulations are going to b e made. Who can stop them? Y ou

really ha v e to come to terms with the fact that a large part of mathematical

activit y in the future will b e dev oted to in telligen tly p erformed n umerical

sim ulations. Y ou migh t �nd this to b e to o m uc h of engineering, but what is

wrong with that?

UP: Nothing really , or at least nothing as to whic h I w ould lik e to get

in v olv ed in explaining at the momen t.

IS: Fine. Let us get up. I will pic k up the tab as promised.

the t w o friends are no w lea ving the pub going bac k along narro w coun try

roads �lled with cars

UP: Last time I w as b y Kenilw orth w as almost t w en t y y ears ago, and

then I came b y bicycle.

IS: Y ou could not do it no w.

UP: What do y ou mean? Do I lo ok to o old?

IS: Calm do wn. It is simply that tra�c has increased. No w there are so

man y cars ab out that ev en the narro w coun try roads whic h used to b e ideal
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for cycling are no w �lled with sp eeding cars. It w ould b e v ery dangerous. I

m yself ha v e stopp ed bicycling to w ork a long time ago.

UP: Let us return to biology . I gran t that there is one v ery nice and

simple idea in biology , and that is Darwin's idea of Natural Selection. When

I �rst encoun tered it I w as surprised that suc h simple and p o w erful ideas

w ere also to b e found outside mathematics, although it do es ha v e, at least

to the purist, a sligh tly tautological feel.

IS: Ev olution is a fact of nature.

UP: And that w as kno wn long b efore Darwin.

IS: T rue. Lamarc k has b een unjusti�ably maligned. He w as a clev er guy ,

and in fact he pro v ed that Darwin's idea w as not trivial, as y ou seem to

insin uate, b y presen ting an alternate, if that is the correct w ord as he did

his w ork b efore Darwin w as ev en b orn, an alternate explanation that turned

out to b e wrong.

UP: I do not think that Darwin's idea, when prop erly understo o d w as

trivial, far from it, it ga v e to biology a structure and a purp ose whic h it

had lac k ed b efore, although of course the older idea of ev olution itself ma y

ha v e b een the crucial ingredien t in that Darwinian rev olution. But there is

no w a y w e can really predict the w a y ev olution will go, there are to o man y

factors a�ecting it. Ev en retroactiv ely w e are in trouble, as there is so easy

to come up with all kinds of scenarios. I am in particular thinking of the

so called �eld of ev olutionary psyc hology in whic h they are doing earnestly

what Kipling did tongue in c heek.

IS: This is true, there really are to o man y of those 'just-so' stories �oating

around.

UP: There is this idea that ev erything is b eing ev olv ed for a purp ose.

T ak e the case of tra�c ligh ts. They are excellen t mark ers when y ou w an t

to giv e directions, but that is not wh y they w ere in v en ted. Ev ery in v en tion

has unin tended consequences, and those can b e tak en adv an tage of. This is

ho w ev olution to a large exten t w orks. There is a b eautiful article on this

b y Gould and Lew on tine from the 70's. They refer to spandrels.

IS: Y es, I am v ery m uc h a w are of this. And tak e the fact that w e are

so go o d at driving cars. W ell, most of us. W as there an y ev olutionary

pressure to mak e us go o d driv ers? Of course not, there w ere no cars h undreds

of thousands of y ears ago. W e are simply co-opting other skills w e ha v e

dev elop ed. The problem is that suc h simple-minded and exaggerated claims

giv e amm unition to the prop onen ts of in telligen t design. Although of course

they do not kno w ho w to use it prop erly , they are to o stuc k in a cul de sac,

it is just that they manage to get more atten tion from the media, whose

in terest there is to presen t a real con tro v ersy b et w een in telligen t designers

and Darwinian ev olutionists, when there is none.

UP: In fact ev ery criticism of Darwinism is construed as an attac k on its

foundations, when more often than not, it is just a w a y of clarifying what it is

really ab out. As to genes, one thing that the public has learned, and learned
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so w ell, is the mistak en idea of genetic determinism. Genes only pla y a partial

role in our dev elopmen t. In suc h sophisticated creatures as cro co diles and

turtles, ev en sex is not genetically determined but the in termediate hormone

pro duction is externally triggered, in fact b y temp erature during incubation.

IS: That is v ery true. Of course the p eople in v olv ed in the genome pro ject

had a in terest in presen ting the pro ject as a ma jor step in b eing able to

eradicate disease. Giv en the complete genome of a tiger, can w e pro duce a

tiger?

UP: Of course not. There are other traditions in v olv ed b ey ond the trans-

mission of the genetic information. Suc h as the the transmission of bacterial

�ora.

IS: T rue. Y ou can only pro duce a tiger from the DNA if y ou ha v e a

tiger mother. She directs, at least in the b eginning in a crucial w a y the

em bry ological dev elopmen t.

UP: There is apparen tly a lot of debate in the biological comm unit y wh y

there is so m uc h junk in the DNA co de. I ha v e a v ery simple explanation

for this. When I ha v e b een programming in P ostScript I ha v e often used

previous programs and inactiv ated large parts of it and added to the new

program. Do this inductiv ely and so on y ou ha v e big programs of whic h just

a tin y part is activ e and necessary . The same should b e going on with the

DNA information, There is no ev olutionary pressures to edit it.

IS: The v ery simplicit y of y our explanation w ould mak e y ou v ery suspi-

cious of it, if y ou w an t to b e consisten t with y our previous views. I agree,

there is the phenomenon of a v atars, of ancien t features acciden tally b eing

re-activ ated during the em bry ological pro cess. Muc h of the information is

outdated but still p oten tially there to b e mined. But I am not so sure ho w

m uc h of the junk is really junk, and whether when b eing informational junk

ma y nev ertheless serv e other useful functions, lik e padding. Y ou kno w that

the genomes of amphibians are m uc h longer than that of mammals. W e

seem to b e able to pac k age it b etter. My explanation is that mammalian

em bry ology is conducted under v ery con trolled conditions in the w om b, in

particular the temp erature is v ery stable. T adp oles in the p ond meet a wide

v ariet y of con tingencies, and in particular ma y encoun ter a wide v ariet y of

temp eratures. The genome needs to giv e detailed instructions for an y suc h

con tingency .

our t w o con v ersations partners ha v e no w reac hed the parking garage.

As to b e exp ected all the sites are tak en, and after ha ving w asted precious

p etrol, they need to exit. Clearly they w ould nev er ha v e b een let in, unless

there w as a space to accommo date them�but where w as it? As a result

they ha v e to park further a w a y , but as it is not raining, neither mak es an y

complain ts.

UP: No w when there comes to medical researc h I think that there is m uc h

nonsense b eing pro duced. And medical researc h is what usually is noticed

b y the media. There seems to b e a feeling among the public that science is
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something that pro duces facts, w eeding out the bad one from the go o d ones,

b y applying exacting scien ti�c criteria. But this is a c himera. Science is no

facts, it is ab out theories giving coheren t narrativ es, their structure b eing

restricted b y facts, but not b eing facts themselv es.

IS: I agree with y ou that sho ddy researc h is not just b eing done in the

so cial sciences but also in the natural. The problem is that do ctors are under

a lot of pressure to pro duce researc h in order to get promoted. Often they

ha v e no training whatso ev er for it..

UP: .. in man y cases ma yb e not ev en the temp eramen t for it either.

T o b ecome a do ctor means to b e v ery receptiv e and learn a lot of facts.

This m ust attract a certain kind of receptiv e p ersonalit y , or at least further

dev elop that innate tendency .

IS: Let us not get in to suc h sp eculations. It is enough to note that they

lac k the prop er training and understanding. They tak e some data, they run

it through some standard statistical tests of whic h they kno w nothing, esp e-

cially as to their appropriateness, only that they are so to sp eak 'scien ti�c'.

Then there will alw a ys b e patterns to b e disco v ered giv en an y data. But the

crucial thing is nev er to ha v e old data con�rm a h yp othesis whic h is formed

on the basis of it. That is circular. One y ou ha v e a h yp othesis y ou need to

test it on new data.

UP: C.S. Pierce, whom I ha v e already referred to, noted that giv en an y

data y ou can alw a ys come up with a lot of a p osteriori patterns. Those pro v e

nothing un til tested, as y ou sa y on new data, the patterns need to b e a priori

giv en. Pierce w as in some w a ys a forerunner to Karl P opp er.

IS: Y ou see ho w mathematics, basic mathematics, along with mathe-

maticians can really pla y a role. There are man y other examples of suc h

idio cies b eing giv en a lot of media atten tion. I am in particular thinking of

those alarmist rep ort on declining sp erm coun ts, a pit y giv en the state of

o v erp opulation that they are not true. This is just b ogus. Sp erm coun ts

v ary tremendously o v er time for a single individual. It do es not adhere to

a normal distribution, rather a scaling one, and halfw a y through the study

they c hanged the cut o� limits as to what coun ts should b e coun ted or not.

So stupid. Or a recen t w a y of iden tifying autistic c hildren, when in fact the

risk of misappropriating a health y c hild is v ery high, b ecause autism is so

rare. It tak es suc h a small amoun t of mathematical go o d sense to debunk

all of that.

UP: Mathematicians are smarter than other p eople? It is hard to en ter-

tain this idea when y ou think of y our colleagues.

IS: Mathematicians are smart, at least in certain w a ys, and also in w a ys

that matter. W e tend to underestimate our colleagues b ecause w e tak e their

strengths for gran ted. Just as w e also tend to underestimate ourselv es b e-

cause w e tend to compare ourselv es with the real to w ering geniuses of the

�eld.

The t w o men disapp ear in to the building, no doubt con tin uing their en-
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grossing con v ersation. let us pic k it up again when they are bac k at the

o�ce.

UP: This matter of genetic determinism. Mumford, inciden tally m y old

advisor, has gone in to vision. I once brough t up our uncann y abilit y to

recognize faces, and he told me that this abilit y is almost gone when it comes

to lo oking at faces upside do wn or on a negativ e, adding that there has b een

no ev olutionary pressures to hone our abilit y in suc h arti�cial settings. An

o� hand remark surely , but what are the consequences? So our abilit y to do

suc h feats can b e explain b y a long c hain of c hemical syn thesis, ev en tually

started out b y the axioms giv en b y the DNA...

IS: ..I get y our drift. Y ou are thinking of long pro ofs?

UP: Y es I am. I am not rejecting the idea in principle, only that when

w ork ed out in terms of c hemical path w a ys it b ecomes so long and complicated

that no h uman mind is able to fathom it.

IS: So y ou see an analogy b et w een logical pro ofs, compulsiv e at eac h

step, and bio c hemical path w a ys. That the organism is constan tly pro vid-

ing 'pro ofs' or ma yb e w e should sa y p erforming computations, of a w esome

complexit y .

UP: It w as though t at one time that consciousness itself is just the result

of a h uge computation whic h w e are unable to c hec k and follo w.

IS: The idea has not b ecome de�nitely discredited, pace P enrose. I w ould

sa y that consciousness is the last line of defense when it comes to what man y

think of as the onslaugh t of Darwinian materialism. But let us not get lost

in this.

UP: Man y pro ofs w e encoun ter early on in our career are short and snapp y

and striking. Y ou could just think of Euclid's pro of of the irrationalit y of the

square ro ot of t w o or the in�nitude of primes. F ew pro ofs are of that nature.

Usually when y ou are a referee, c hec king a pro of is often rather b oring, more

lik e c hec king the steps of an extended calculation than ha ving a series of

in tellectual epiphanies. Y ou ma y ha v e some kind of lo cal understanding, but

usually the global is missing. Lik e follo wing a calculation, y ou can c hec k it

step b y step, but the end result ma y nev ertheless app ear as a total surprise.

IS: I w ould not b e quite so p essimistic. Often with go o d pro ofs there is

in addition to the lo cal steps a clear structure, an e�ectiv e strategy if y ou

prefer. Reading through it y ou get a go o d idea wh y something should b e

true, it is not just a mindless v eri�cation of something b eing true. Long

pro ofs need not b e oracular.

UP: If a pro of pro ceeds with a case b y case analysis, t w o or three cases

ma y b e accepted, but if it breaks do wn in a h undred di�eren t, usually with

little relation to eac h other, one feels a bit c heated. On the other hand a

long pro of based on natural reasoning ma y often b e more illuminativ e than

a short one based on a tric k seemingly pic k ed out of a hat.

IS: There are man y suc h pro ofs, and of course once a pro of is em b edded

in a more general setting it b ecomes more transparen t. I think that the pro of
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of the irrationalit y of the square ro ot of t w o w ould b e m uc h more natural

once studen ts learn ab out unique factorization of rationals, the di�erence

b eing that unlik e the in tegral case y ou no w allo w negativ e exp onen ts. Then

a square if c haracterized b y ha ving ev en exp onen ts. So what could b e simpler

than that?

UP: Y es elemen tary pro ofs are often less satisfactory than more adv anced

one. Once y ou learn ab out holomorphic functions, and here in y our basic

education is the v ery �rst time that true magic en ters in to mathematics, the

pro of that ev ery p olynomial has a ro ot b ecomes so simple, that once y ou

ha v e seen it y ou can nev er forget it. On the other hand out of suc h a pro of

y ou can with a great e�ort extract an elemen tary one. Suc h a pro of ma y not

require m uc h kno wledge, but it will nev ertheless seem rather con triv ed.

IS: This illustrates another asp ect of what I discussed b efore, on the

matter of the syn thetic v ersus the Cartesian approac h to geometry .

UP: As when it comes to prime-n um b ers, I though t as a c hild, that

the rarer they b ecame, the easier it w ould b ecome further on to b ecome a

prime. This sho ws a rather basic understanding ab out the distribution of

prime n um b ers, but it is far to o v ague to pro vide a pro of of an y kind. Then

Euclid's pro of is v ery simple. On the other hand it giv es an understanding

in a w a y that Euclid's pro of do es not, b eing far to o slic k.

IS: Y es there are other w a ys of exploring the same ideas, suc h as �guring

out ho w man y n um b ers there are b elo w N . Of course w e kno w, it is trivial,

but it migh t b e fun to w ork it out giv en just a �nite set of primes and

compare. Of course if y ou do and are clev er y ou will hit on Euclid's pro of.

Among other things.

UP: This sho ws that in mathematics ideas are far more in teresting than

results. If y ou w ould only study mathematics memorizing theorems and

pro ofs, y ou w ould learn nothing and in particular nev er b e able to come

up with original pro ofs y ourselv es, only straigh tforw ard v ariations of old

ones. And I sometimes fear that this is what man y of our colleagues are

doing. It is this pla yfulness of mathematics that do es not usually sho w in

the �nished pro duct. It is this pla yful curiosit y that the go o d mathematician

feels instinctiv ely and without whic h the whole activit y of doing mathematics

just b ecomes a c hore. Not that b eing a c hore necessarily do es stop p eople

doing it an yw a y .

IS: No w y ou are getting cynical again. I need to lea v e ha ving an app oin t-

men t. But I pic k y ou up later, this time it will b e y our turn to treat me to

dinner.

So let us return a few hours later. The t w o friends are no w sitting in a

Mala ysian Restauran t. IS seems to b e quite a celebrit y . Lots of p eople come

up to him asking for autographs and w ondering when he will giv e a public

lecture again, liv e or on the radio.

UP: So y ou are actually giving a lecture on alien forms of life in Birm-

ingham tomorro w afterno on. Do y ou b eliev e in aliens?
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IS: Y ou mak e it sound as if it w as a question on par with do y ou b eliev e

in Go d?

UP: I guess it is in a sense. And y ou can alw a ys tak e an agnostic stand

if y ou w an t to hide.

IS: If pressed w e will all b e agnostics on that issue. But if I w ould b e

allo w ed to go out on a lim b, the v ery fact, incon testable if I ma y sa y so,

that w e are here, sho ws that it is b ound to happ en again or somewhere

else. Otherwise w e w ould think of us as b eing unique in the univ erse, and

this notion of uniqueness, with its inevitable implications of privilege, is

something mo dern science has taugh t us to b e v ery suspicious of.

UP: If y ou tak e a probabilistic attitude to the origin of life, and ultimately

the app earance of in telligence, and consciousness, b ecause w e w ould not

really think of the former without the latter, it certainly mak es a di�erence

whether w e think of the univ erse as in�nite in extension or not. In the �rst

case w e w ould b oth b e con vinced that an ything that is p ossible will ha v e

app eared and will app ear an in�nite n um b er of times.

IS: That is true, but the univ erse is not in�nite, and then y ou can mak e

some prett y accurate estimates of habitable planets.

UP: And w e will come up with a h uge n um b er of candidates, a real

astronomical n um b er. Hundred of billions of stars in our Milky W a y , h undred

of billions of galaxies, but here the n um b er of lev els stops. But suc h n um b ers,

although h uge in terms of ev eryda y life, are really tin y when it comes to the

com binatorial n um b ers that o ccur in mathematics in rather simple situations,

lik e writing do wn the n um b er of all p ossible b o oks, that Borges did in one

of his most w ell-kno wn stories.

IS: So y ou kno w Borges. He is almost a science-�ction writer. And a

v ery go o d one!

UP: The kind I w ould appro v e of. P ared do wn to the essen tials. But

m y p oin t is that the big b ottle-nec k in ev olution of life ma y ha v e b een the

app earance of something lik e self-replicating molecules suc h as DNA. T o me

it is a m ystery otherwise that life on earth has a v ery simple do wn to earth

de�nition so to sp eak. Do es it in v olv e DNA. Wh y could there not b e other

t yp es of liv es?

IS: I guess once DNA-based life has gotten a fo othold it exempts the

p ossibilit y of other things to dev elop, except p ossibly some parasitic kinds

suc h a viruses. An yw a y y our remark pro v es nothing ab out the radius of the

b ottle-nec k.

UP: That is true, but m y h unc h is that it is a h uge gap b et w een ha ving the

conditions habitable to life and the probabilit y of life, let alone in telligence

to dev elop. Just think of the total lac k of in telligen t plan ts, or an y kind

of higher in telligence dev elop ed in the o ceans. The only thing I can think

of when it comes to con v ergen t ev olution on that score, are the o ctapuses,

whic h among other things ha v e dev elop ed ey es, almost iden tical to those of

the v ertebrates.
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IS: Y es this is remark able, and do es it not in a w a y undercut the argumen t

y ou are going to mak e?

UP: An yw a y an y statistical estimation on the p ossibilit y of life is more

or less completely arbitrary . It could b e o� with an order of h undred mag-

nitudes.

IS: This is in principle true, but y ou are letting y ourself b eing carried

a w a y b y y our p essimism or cynicism whatev er. I w ould on the other hand

w an t to argue that what constitute what is actually b eing habitable is dis-

cussed in far to o restrictiv e a fashion. It is argued that a m ultiple-star is

ruled out. Wh y?

UP: Because of the unpredictabilit y of the 3-b o dy problem. The planet

could ha v e a truly erratic motion, completely unp erio dic.

IS: Could in principle, but not necessarily so. F urthermore it is assumed

that the planet needs to b e within a certain distance from the sun. The

Earth is really to o far a w a y from the sun; without the greenhouse e�ect of

our atmosphere, w e w ould b e do wn to -20C or so on the a v erage. Ev en more

far-fetc hed is the idea that the planetary system needs a Jupiter to de�ect

the comets. On the other hand a Jupiter thro ws asteroids at y ou. What is

w orse?

UP: Then the planet needs a big mo on to stabilize precession, otherwise

the axis of rotation could at times b e p oin ted along the plane of the orbit,

as the case with Uran us no w ada ys.

IS: I ha v e heard this argumen t b eing promoted. It is v ery stupid.

UP: But if the axis p oin ts to the sun, the o ceans w ould b oil close to the

p oles.

IS: Come on. Do the calculations. The w eather w ould b e a bit extreme,

to b e sure. But the o ceans w ouldn't b oil, unless the Earth's orbital p erio d

w as m uc h longer, and then it w ould b e further a w a y and not get so hot.

There could w ell b e a semi-p ermanen t h urricane. F or one thing the c hanges

w ould b e so gradual that it w ould ha v e v ery little e�ect on the �exibilit y

and concomitan t resiliency of the ev olutionary pro cess. It tak es millions of

y ears for a c haotic axis to c hange p osition signi�can tly . Also there are strong

ev ening-out pro cesses, esp ecially where o ceans are concerned. Nothing in the

deep o ceans w ould notice an y c hange. Ice Ages happ en faster, and life in

general has no ma jor problems surviving those. During the p olar nigh t do es

the temp erature at the p oles drop do wn to close to absolute zero, as y ou

seem to indicate? It gets cold, but not to o cold for p olar b ears or p enguins.

I am not sa ying that if this suddenly happ ened no w, it w ould not ha v e

catastrophic consequences for life as w e kno w it, but that's a silly w a y to

think. Life as w e kno w it is adapted to the climate w e ha v e, not a totally

di�eren t one. So I am sa ying that it w ould not ha v e an y serious e�ect on

life in general. Ev olution w ould �nd new adaptations. Basically life could in

principle o ccur at a v ery wide latitude of giv en parameters. Extremophiles

(silly w ord, w e're just as extreme to them) sho w that.
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UP: F reeman Dyson ev en has an idea ab out life on neutron stars with

pro cesses going on at an incredible pace.

IS: Bob F orw ard wrote sev eral no v els ab out it. It strik es me as v ery

reasonable. I w ould sa y that I am surprised that life of some form at least is

not m uc h more prev alen t than it is. It do es not ha v e to b e based on carb on,

w e tend to assume so, b eing to o caugh t up in our an throp ological p oin t of

view. A failure of imagination. A lac k of courage in thinking. The thing

ab out aliens is, they're alien. Di�eren t. That's what 'alien' means.

UP: Y ou w ould sa y that science-�ction w ould help.

IS: Y es, if y ou w ould lik e to put it that w a y . Fiction is a means of going

b ey ond, and science giv es a structure and necessary constrain ts, to what

otherwise w ould b e mere �igh ts of irresp onsible fancy .

UP: Y ou are claiming that imagination only w orks under some sort of

constrain ts.

IS: Y es, this is wh y mathematics is so successful. An imagination that

encoun ters no resistance dies out. Resistance is necessary to stim ulate and

feed it.

Ma yb e this is the note on whic h to end this. The t w o men are k eeping up

their engrossing con v ersation. But do w e need really to learn more? After

all con v ersations lik e that can go on for ev er. And I am afraid this one is,

will they ev er lea v e that table? Will one of them actually b e able to do the

v erbatim transcription he so rashly o�ered to do?

� � � �

Kepler-staplade apelsiner, Golconda Fort, Hyderabad
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Min tid i Lund

Håkan He denmalm

Gert Almkvists k ommen tarer a vseende tjänstetillsättningen efter Hör-

mander i Medlemsutskic k et (ma j 2010) ga v åtminstone mig en k änsla a v

ob ehag. Det är nog v älk än t att det v ar jag som �c k tjänsten. För den som

studerat handlingarna vid tillsättningen framstår det klart att de sakkun-

ninga agerat sakligt o c h sökt få fram den k andidat de uppfattat som mest

lämpad. A tt då ändå i skrift framföra synpunkter som syftar till att sm ut-

sk asta de sakkunniga gränsar till ärekränkning.

I Sv erige har vi ett system där de anställda vid en matematisk institu-

tion in te har något v äsen tligt in�ytande ö v er tillsättningar. Detta ansv ar

faller istället på en tjänsteförslagsnämnd där institutionens röst k an v ara

m yc k et sv ag. Om ma joriteten a v de anställda är negativt inställda till den

n y anställde professorn blir hans/hennes situation sv ag. Detta v ar min situ-

ation när jag k om till Lund 1996. Det v ar förmo dligen ett misstag för mig

p ersonligen att ta tjänsten i Lund, som jag senare b estämde mig för att

lämna 2002 [Arb etsklimatet blev olidligt 2000/2001]. Jag hade t ex 1995

ett erb judande om professorat från T rondheim. Men det v ar ändå ett gott

försök att utv ec kla matematisk v erksamhet i Lund o c h vissa p ositiv a resultat

kv arstår fortfarande.

Hedenmalm: Departmen t of Mathematics

The Ro y al Institute of T ec hnology

S � 100 44 Sto c kholm

Sw eden

haakanh@math.kth.se

Oxar an v änds fortfarande som

dragdjur i stora delar a v In-

dien, oftast i par, förenade

med ett gemensam t ok. O-

xar k an dra t yngre last än

hästar, o c h är dessutom ut-

hålligare. Nac kdelen är do c k

att det går m yc k et sakta. K on

är som b ek an t helig för hin-

duerna o c h sp elar en m y-

c k et stor roll i den hinduisk a

m ytologin. K on jämföres med

mo dern, troligen på grund

a v mjölk en. En rättrogen

hindu k an in te tänk a sig äta

bi� likt vi skyggar för män-

nisk ok ött. F ram till 60-talet

v ar det strängare stra� på

att sk ada en k o i en tra�k oly-

c k a än att k öra ihjäl en fot-

gängare.
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A ttit yd o c h plattit yd

Om Platons ide alism o ch trivialitetens olid liga lätthet

Gustaf Sö derlind

För ungefär 25 år sedan deltog jag i den k onferens i Amsterdam där ECMI

(Europ ean Consortium for Mathematics in Industry) bildades, o c h jag satt

sedan under en del a v 90-talet i organisationens st yrelse. Under de första

åren ordnade vi några sammank omster, som v ar ägnade att kn yta k on takter

mellan matematik er o c h industriforsk are. Vid ett a v dessa tillfällen hade vi

en grupp på närmare tio p ersoner med olik a bakgrund. En v älk änd industri-

forsk are hade erb judit sig att föredra ett problem som man arb etat med på

företaget F sedan 50-talet, inom ramen för företagets k ärn v erksamhet. Med

på mötet fanns ä v en en b erömd matematik er, M, sam t en handfull andra

p ersoner med v arierande bakgrund o c h erfarenhet.

Industriforsk aren föredrog sitt problem o c h redog jorde för de lösningsme-

to der man an v ände. Så efter 20 min uter, när han v ar klar o c h gic k o c h satte

sig, reste sig M o c h gic k till ta vlan.

�Jo, förstår ni�, sade han o c h ritade en grupp niv åkurv or på ta vlan. �Här

har vi en sadelpunkt.� Han p ek ade på ta vlan o c h v ände sig till deltagarna.

�Lösningen är att hitta a vståndet till närmaste sadelpunkt. Resten k an en

ingenjör ta hand om.�

M menade att det in te fanns mer att göra för en matematik er. A tt

företaget F hade förstått �lösningen� redan på 50-talet, o c h att det handlade

om mångmiljon b elopp - dagligen! - att kunna hitta bättre appro ximationer

till just denna lösning v ar inget som in tresserade M. Det v ar helt enk elt in te

längre matematik när det k om till att appro ximera, b eräkna o c h analysera

med datorn som hjälpmedel. Sådan t b etraktade M som �trivialt�.

Kan man göra anspråk på att v ara �v etensk ap ernas drottning� utan att

in tressera sig för matematik ens tillämpningar, eller framstår det bara som ett

utslag a v h ybris? P eter Lax, legendarisk matematik er o c h n umerik er, tillik a

hedersdoktor i Lund, har sagt att datorn är för matematik en v ad telesk op et

blev för astronomin o c h mikrosk op et blev för biologin � en trä�ande analogi

som visar att matematik en in te längre särskiljer sig från andra v etensk ap er

genom att v ara a v uteslutande ic k e-empirisk natur. Men denna syn v erk ar

långt från allmän t accepterad. Den rena matematik en för påfallande ofta

fram en självbild med rötter i Platons idealism, som starkt a vvik er från mer

mo derna, låt oss försiktigtvis säga aristotelisk a, föreställningar om v eten-

sk ap ens natur.

Kansk e vill den rena matematik ern änn u de�niera sin v etensk ap så, att

empiri är den förb judna frukten, som leder till syndafallet o c h att mate-

matik ern lämnar den rena, sk öna k onsten, där de platonsk a idealens metrik

135



är norm. Sådana tank ar är cen trala, exemp elvis i G. H. Hardys lilla b ok

A Mathematician 's Ap olo gy . Som b ek an t menade Hardy att matematik en

kunde liknas vid k onst eller p o esi, o c h att det v ar b et ydelselöst om den

någonsin k om till an v ändning. Matematik en har ett högre, estetiskt v ärde,

ja till o c h med högre än p o esins, o c h Hardy skriv er:

�A r chime des wil l b e r ememb er e d when A eschylus is for gotten, b e c ause lan-

guages die and mathematic al ide as do not. 'Immortality' may b e a sil ly wor d,

but pr ob ably a mathematician has the b est chanc e of whatever it may me an.�

Det är sv årt att ta b ok en på allv ar, särskilt som Hardys jämförande k om-

men tarer om p o esi knappast k an b etec knas som djupa eller b et ydelsefulla.

Bok en k an snarare ses som ett försök att hä vda att det allra mest esoterisk a

har ett egen v ärde, vilk et ur kulturhistorisk synpunkt torde röra sig om en

trivialitet � om det in te är falskt.

Nyligen publicerade Matematik ersamfundet en liten informell under-

sökning om v ad en matematik er idag b ör kunna för att b etraktas som v älut-

bildad (Medlemsutskic k et 15 februari 2010). Undersökningen, som genom-

fördes a v Philip Da vis o c h Da vid Mumford, g jorde inga anspråk på v eten-

sk aplighet, utan frågan skic k ades run t in ternationellt inom en liten grupp

matematik er, v erksamma inom ett �ertal sp ecialiteter. Sv aren, som jag sk a

återk omma till, är in tressan t läsning, in te bara för att de är gansk a olik a, utan

k ansk e särskilt därför att matematik ens förhållningssätt till andra v eten-

sk ap er många gånger framstår som isolationistiskt, o c h ibland till o c h med

t yc ks utgå från nidbildens p ersp ektiv. Jag närmar mig giv etvis den här frå-

gan från den tillämpade matematik ens sida, o c h är särskilt n y�k en på v ad

som sägs i undersökningen om n umerisk analys o c h b eräkningsteknik. Detta

är ju n umera den sp ecialitet inom de matematisk a v etensk ap erna som har

den största publik ationstakten, om man n u k an b etrakta denna omfattande

v erksamhet som en enda sp ecialitet.

A tt lämna den k onstruktiv a banan blev ett ban brytande steg för den

mo derna matematik en. Men sam tidigt som matematik en gradvis försåg sig

med pre�xet �ren�, lämnades fältet fritt för k onstruktiv meto dik. Dit hörde

den n umerisk a analysen, som för h undra år sedan änn u v ar outv ec klad o c h

in te ansedd som självständig disciplin. Visserligen hade stora matematik er

som Newton, Euler, Lagrange o c h Gauss in tresserat sig ä v en för b eräkningar,

men sådan t hörde in te hemma i Platons ringhörna.

Den mo derna n umerisk a analysen fram träder omkring 1950, tillsam-

mans med de då n y a datorerna, båda inspirerade a v John v on Neumann.

Numerik en k om att få en m yc k et snabb utv ec kling. Alla har hört talas om

Mo ores lag, som empiriskt visar att datork apaciteten (hastighet o c h minne)

ungefär fördubblas v ar artonde månad. Men det är b et ydligt mindre k än t att

den algoritmisk a utv ec klingen har v arit lik a snabb, i några fall till o c h med
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änn u snabbare. Det b eror n u in te på att n umerik ern blir dubb elt så smart v ar

artonde månad, utan på att ju �större� problem man vill lösa, desto mer ef-

fektiv a algoritmer bruk ar �nnas att ta till. (Här �nns in tressan ta k opplingar

till k omplexitetsteori inom data v etensk ap.) Den tillämpade matematik en o c h

b eräkningsteknik en har därför fått ett enorm t genomslag under det senaste

halvseklet. Sak en blir naturligtvis in te sämre a v att den ic k e-k onstruktiv a

matematik ens ekv ationer k an lösas, låt v ara appro ximativt, o c h k omma till

den an v ändning som Hardy förringade.

Numerik är helt enk elt matematik ens fortsättning med andra medel.

Målet är att kunna genomföra stabila, noggranna, o c h omfattande b eräk-

ningar e�ektivt. Vi slutar in te v ara in tresserade a v Sc hrö dingerekv atio-

nen vid den enkla v äteatomen, där klassisk a analytisk a teknik er ger insikt,

utan vi räknar med att kunna dra in tressan ta slutsatser ä v en för den ur

analytisk synpunkt hopplöst k omplicerade v attenmolekylen. Den mo derna

b eräkningsteknik en är redsk ap et, som låter oss analysera en v erklighet där

Euklides' passare o c h ograderade linjal är m useiföremål. Hans instrumen t

må v ara o v ärderliga i Platons idév ärld, men de saknar den förblu�ande räc k-

vidd som b eräkningsteknik en visar sig b esitta.

V ad har då matematik erna att säga om tillämpad matematik o c h n u-

merisk a b eräkningar i undersökningen? Det visar sig att omkring hälften a v

sv aren anger någon eller några former a v tillämpad matematik o c h b eräk-

ningar eller n umerisk analys som viktiga inslag i en matematik ers utbildning.

Det gäller bland andra undersökningens författare Philip Da vis o c h Da vid

Mumford, men ä v en Barry Mazur. Arieh Iserles är själv v erksam inom om-

rådet, o c h P eter Lax, som fått låna sitt namn till den n umerisk a analy-

sens �fundamen talsats�, efter sina ban brytande insatser på 50-talet rörande

diskretiseringsmeto ders k on v ergens, k an o c kså räknas dit. Man noterar do c k

en b et ydande skillnad mellan den anglo-amerik ansk a traditionen o c h den

k on tinen tal-europ eisk a. Den senare förefaller endast b etona den rena matem-

atik en.

Professor Ulf P ersson , Göteb org, som lämnat ett långt o c h utförligt sv ar,

ligger förv ånansv ärt nära Hardys idealistisk a syn. P ersson menar att mate-

matik en är så rik som v etensk ap att han sv årligen skulle kunna ge en ö v ersikt

ö v er ämnet; do c k skulle han �lätt� kunna ge en ö v ersikt ö v er astronomi. Man

k an fråga sig v arför detta skulle v ara lättare � själv skulle jag, det medges,

ha sv årt att ge en ö v ersikt ö v er n umerisk analys, men föreställer mig ändå

att jag har ett bättre grepp om mitt eget ämne än om andras.

Kansk e har detta att göra med matematik ens abstrakta k araktär, som

ansetts v äsensskild från annan v etensk ap. P ersson menar att matematik en

är mer b esläktad med h umaniora, o c h framställer således matematik ern som

�in tellektuell�, vilk et man in te b ehö v er v ara i samma utsträc kning i andra

v etensk ap er, eftersom där görs ett stort o c h monoton t arb ete med empirisk a
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undersökningar. Men hans exemp el, att den exp erimen telle biologen v ark en

skulle b ehö v a förstå eller förhålla sig till Darwins teori, ö v ert ygar knappast

� tv ärtom k an detta utan vidare a vfärdas med motexemplet Lysenk o.

Sam tidigt liknas matematik ern, o c h hans ban brytande framfart i b e-

greppsv ärlden, metaforiskt vid australisk a ab originer, som an tas ha en o ö v er-

trä�ad stig�nnande förmåga i oländig terräng. Liksom hos Hardy får mate-

matik en till sist en närmast ö v erjordiskt spirituell k araktär, åtminstone i

förhållande till sin ink arnation n umerisk analys, �wher e the spirit [b e c omes]

�esh� , som P ersson uttryc k er sak en i en fotnot. Denna k ommen tar måste till

yttermera visso anses både v älfunnen o c h trä�ande. Om man hära v sk a dra

slutsatsen att anden är stark, medan k öttet är sv agt, må do c k v ara osagt.

T rots att P ersson menar att datorer sannolikt k ommer att sp ela en allt

större roll i matematik en, anser han in te att de hör hemma i en matematisk

utbildning, med motiv eringen: �It is to o trivial and the ne c essary skil ls ar e

e asily picke d up� . P erssons lista ö v er lätta, triviala o c h oin tellektuella ämnen

blir således längre o c h längre. Kansk e vill han bara framhä v a att matematik

är sv årt. Det är det nog ingen som b etvivlar, men försök et att leda påståen-

det i b evis, genom sv epande trivialiseringar a v ämnen som in te omfattas a v

den egna estetik en, är naturligtvis döm t att misslyc k as, o c h man undrar v em

P ersson försök er ö v ert yga, om in te sig själv.

Man k an sålunda in te undvik a att slås a v den v etensk apliga exceptional-

ism som genomsyrar P erssons inlägg. Om den in te sammanfaller med Hardys

ståndpunkt ligger den i alla fall oh yggligt nära. Här frammanas en bild a v

att matematik en v ark en är, b ör, k an eller vill v ara som andra v etensk ap er.

Detta synsätt dyk er upp från tid till annan o c h k an åtminstone i viss

utsträc kning b etraktas som en etablerad självbild. Under senare hälften a v

90-talet v ar jag ledamot i T eknikv etensk apliga F orskningsrådet, TFR. Som

b ek an t slogs v åra forskningsråd för tio år sedan ihop till V etensk apsrådet,

VR. Inom VR k om så TFR o c h NFR att slås ihop till NT-rådet, med N för

naturv etensk ap o c h T för teknikv etensk ap. I sam band med omorganisationen

diskuterades namnet på NT-rådet. Jag v ar, som a vgående rådsledamot,

engagerad i diskussionen, o c h k ommer v äl ihåg att man från matematiskt håll

i Sv erige lanserade förslaget att rådet b orde heta �Naturv etensk ap, teknik o c h

matematik�. Jag uppfattade förslaget som ett dubb elt k ategorimisstag. Det

v ar som att säga �öl, vin o c h alk ohol�, o c h därmed försök a an t yda dels att

öl o c h vin in te innehåller alk ohol, dels att alk ohol är en dryc k, precis som öl

o c h vin.

Förvisso är den rena matematik en en a priorisk v etensk ap, till skillnad

från empirisk a v etensk ap er. Men ä v en empirisk a v etensk ap er sysslar med

b egreppsbildning, logisk inferens o c h teori. F ysik en gör ofta uttalanden som

är in till förv äxling lik a matematik ens � till exemp el påstås t yngdkraften v ara

den negativ a gradien ten a v gra vitationsp oten tialen. Här saknas v ark en idé,
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b egrepp, abstraktion eller teori.

Skillnaden är därför en annan: medan matematik en endast arb etar med

k oherenssanning måste empirisk a v etensk ap er dessutom eftersträ v a k orre-

sp ondenssanning. Det senare ställer b esv ärliga kra v när teorierna k onfron-

teras med v erklighetens vulgära data. A tt matematik ern M hoppar a v pro-

jektet i denna ö destimme blir då b egripligt, in te för att sak en in te skulle ha

med matematik att göra, utan för att det ofta är bättre att �y än illa fäkta.

Det triviala är in te alltid lätt, men det är alltid olidligt.

T ank en att (den rena) matematik en har en unik, insulär ställning i förhål-

lande till andra v etensk ap er förankras i stället �loso�skt hos Platon. Denne

utv ec klar i Staten (ca 380 fKr) tank en om ett motsatsförhållande mellan den

p erfekta idév ärlden å ena sidan, o c h den defekta sinnev ärlden å den andra.

Man tänk er sig således att den rena matematik ens p erfektion står i k on trast

till de empirisk a natur- o c h teknikv etensk ap erna, som an tas sysselsätta sig

med det metaforisk a skuggsp elet på grottv äggen, o c h v ars kunsk ap ers bäst-

före-datum an tagligen är änn u k ortare än Aisc h ylos' tragediers.

A rs longa, umbr a br evis.

Do c k tror jag in te att denna attit yd är hållbar. Det �nns ingen anled-

ning att ställa sig vid sidan a v o c h hä vda en särart utan k oppling till �

eller b et ydelse för � andra v etensk ap er. A v allt att döma är matematik ens

fram tida �nansieringsmö jligheter kn utna till att vi åtminstone k an troliggöra

dess långsiktiga o c h strategisk a n ytta. Sannolikheten att lyc k as �nansiera

Hardys matematik i dö da p o eters sällsk ap ter sig försvinnande liten.

Det är därför min mening att matematik en har allt att vinna på att

omprö v a sin självbild, o c h att ö v erge den i sammanhanget förlegade pla-

tonsk a idealismen, v ars k ompass får en allt större missvisning. När den

v etensk apliga v ärldsk artan har ritats om otaliga gånger under den mo derna

v etensk ap ens fyrah undraåriga historia, har matematik ens fokus förskjutits

o c h Arkimedes' cirklar rubbats. Matematik en har k ommit att bli en nö d-

v ändig förutsättning för mo dern v etensk ap o c h teknik, o c h har aldrig v arit så

an v ändbar som idag, in te minst tac k v are k onstruktiv a b eräkningsmeto der.

Tillämpad matematik o c h b eräkningsteknik är därför idag cen trala o c h

omistliga delar a v den mo derne matematik erns utbildning. Denna tank e är

in te v ågad. Den är blott aristotelisk.

Gustaf Sö derlind

Professor i Numerisk Matematik

Lunds Univ ersitet
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