
SOME RECOLLECTION OF 
THE INTERNATIONAL CONGRESS OF MATHEMATICIANS 

Lee Lorch 

The International Congress of Mathematicians (ICM) held its 
quadrennial session August 16-26, 1966, this time at Moscow University. 
This was the first occasion on which it had assembled in the USSR. The 
proceedings are expected to be published within a year, incorporating 
the 83 invited addresses , statistics of the Congress and awards, but not 
abstracts of the 1870 contributed papers. These abstracts and other 
mater ia ls (including English translations made by the American 
Mathematical Society of Russian invited addresses from copy supplied 
beforehand by the authors) were distributed at registration. 

In attendance were about 4300 ordinary members , including 114 
women, and 200 associate members (i. e. , relatives of ordinary members). 
They came from 54 countries: about 1500 from the USSR, 725 from the 
USA, 300 from Great Britain, 300 from France, 230 from the German 
Democratic Republic, and smaller numbers from other countries, 
including about 60 from Canada. Socialist countries other than the 
USSR and the GDR contributed about 500, including delegations from 
Cuba, North Korea and North Vietnam. Approximately a dozen countries 
(African and Asian) made their first ICM appearances. From every 
point of view (except associate members) this was the largest ICM. 
The previous session (Stockholm 1962) had 2107 ordinary members and 
984 associates, the largest ICM to that date. 

Invitations had been sent to the mathematical organizations of all 
countries and regions, whether or not they are on diplomatic speaking 
t e rms with the USSR. Arrangements were made and publicized for the 
issuance of visas en route for those coming from places without diplomatic 
relations. 

Neither Mainland China nor Taiwan were represented. Taiwan 
had sent people to the 1962 Stockholm Congress. Mainland China has 
never sent anyone to an ICM, presumably in keeping with its policy of 
not participating in organizations which give any sort of recognition to 
Taiwan. The ICM operates under the aegis of the International Mathema­
tical Union, an organization of 41 members , one of them the Taiwanese 
mathematical association. The ICM secretariat told me that it received 
no communication from either part of China, although it did receive 
about 80,000 let ters (including some 200 containing purported proofs 
of Fermât ' s Last Theorem and the like! ), from the res t of the world. 

This is a fuller version of a "meeting report" published in Science 
(vol. 155, 1967, pp. 1038-1039), after editorial abridgment" ~ ~ 
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FIELDS MEDALS 

The enormous growth of mathematics was reflected in the increase 
f rom two to four of the n u m b e r of F i e l d s Meda l s a w a r d e d . A s o r t of 
"Nobel p r i z e " for younger m a t h e m a t i c i a n s , two went to A m e r i c a n s : 
P r o f e s s o r Pau l J . Cohen (Stanford) for h i s w o r k in the foundat ions of 
m a t h e m a t i c s , and P r o f e s s o r Stephen Smale (Berke ley ) for h i s c o n t r i ­
bu t ions to d i f fe ren t ia l topology. P r o f e s s o r M. F . At ivan (Grea t B r i t a i n ) 
r e c e i v e d one for h i s con t r i bu t ions to topology and p a r t i a l d i f fe ren t ia l 
equa t ions , P r o f e s s o r A. Gro thend ieck ( F r a n c e ) for h i s to a l g e b r a i c 
topology. 

Gro thend ieck did not a t t end the C o n g r e s s . The Organ iz ing C o m ­
m i t t e e , which had inc luded h im (and the o the r m e d a l i s t s ) among the 83 
d i s t ingu ished s c h o l a r s invited to give spec i a l a d d r e s s e s , i n f o r m s m e 
that it r e c e i v e d no explana t ion f rom h i m . The o ther t h r e e m e d a l i s t s 
r e c e i v e d t h e i r a w a r d s at the opening c e r e m o n i e s held in the P a l a c e of 
C o n g r e s s e s at the K r e m l i n , a l though one of t h e m had to w i t n e s s the 
p r o c e e d i n g s f r o m the r e a r , having been de layed a t the G r e e k f ron t i e r 
b e c a u s e of h i s c a r , and a t the e n t r a n c e to the P a l a c e by l ack of 
c r e d e n t i a l s . 

T h e r e a p p e a r e d to be u n i v e r s a l a g r e e m e n t tha t a l l four eminen t ly 
d e s e r v e d t h e i r a w a r d s . But t h e r e was a l s o subs t an t i a l feel ing tha t the 
award ing c o m m i t t e e migh t wel l have r e c o g n i z e d in t h i s fashion the 
a c h i e v e m e n t s of at l e a s t one of what the P r e s i d e n t of the In t e rna t iona l 
M a t h e m a t i c a l Union, P r o f e s s o r G. de Rham (Swi tze r l and) , c h a r a c t e r i z e d 
in h i s c los ing a d d r e s s to the ICM a s " the abundance of b r i l l i a n t young 
Soviet m a t h e m a t i c i a n s , " e s p e c i a l l y s ince the n u m b e r of such a w a r d s i s 
not fixed. No Soviet m a t h e m a t i c i a n h a s e v e r r e c e i v e d a F i e l d s Medal . 

Of the w o r k of P r o f e s s o r Smale some men t ion has a l r e a d y been 
m a d e in Sc ience (October 7, 1966) in the c o u r s e of an a r t i c l e devoted 
ma in ly to h i s dif f icul t ies wi th the House C o m m i t t e e on U n - A m e r i c a n 
A c t i v i t i e s , o ther C o n g r e s s m e n and a g e n c i e s . F o r h i s sc ient i f ic w o r k 
he w a s a w a r d e d in J a n u a r y , 1966, a Veblen P r i z e by the A m e r i c a n 
M a t h e m a t i c a l Society . 

THE CONTINUUM HYPOTHESIS 

Given p r e s e n t - d a y spec i a l i za t i on in m a t h e m a t i c s , it i s l ikely tha t 
only P r o f e s s o r Cohen1 s w o r k , be ing in the foundat ions of m a t h e m a t i c s , 
is in an a r e a with which a l l m a t h e m a t i c i a n s feel they should have a 
nodding acqua in t ance . 

The F i e l d s Meda l s w e r e in i t i a ted a t the 1924 C o n g r e s s held in T o r o n t o . 
The P r e s i d e n t of tha t C o n g r e s s was P r o f e s s o r J. C. F i e l d s (1863-1932) , 
F . R. S. , F . R. S. C , of the Un ive r s i t y of T o r o n t o , who p r e s e n t e d a fund 
to subs id ize the a w a r d s . The f i r s t F i e l d s Meda l s w e r e p r e s e n t e d a t 
the 1936 (Oslo) C o n g r e s s . 
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This work, published in summary form in Proc. Natl. Acad. Sci. , 
50(1963), 1143-1148, 51(1964), 105-111, is in the theory of sets and is 
concerned with the problem of counting infinite collections. Two sets 
are regarded as having an equal "number" of elements if the elements 
of one can be put into one-to-one correspondence with those of the other. 

The set P of all positive integers can clearly be put into such 
correspondence with the set Q of all positive even integers by associating 
with each element of P its double in Q and conversely. The founder 
of the theory of sets, G. Cantor (Germany), denoted this common t rans-
finite cardinality by aleph-null. He showed that no infinite set has fewer 
than aleph-null elements, but that many have more , for example, the 
set of all real numbers. He showed also that there is a next larger 
transfinite cardinal, aleph-one, and conjectured that there are precisely 
aleph-one real numbers, i. e. , sets of integers. This became known as 
the continuum hypothesis. 

What Cohen has established is that the continuum hypothesis can 
be neither proved nor disproved on the basis of the standard structure 
(axioms) of the theory of sets. Moreover, his work showed that none of 
the additional axioms that have been proposed can be of any assistance 
in resolving this question. 

Perhaps subsequent investigations will reveal new principles on 
the basis of which Cantor' s continuum hypothesis can be settled, 
perhaps not. On this point intense controversy now centres. 

FOURIER SERIES 

Cantor was led to his studies in the theory of sets by his earl ier 
work on trigonometrical ser ies . In this subject too there was presented 
a solution of its most celebrated problem On the eve of the Congress, 
Professor L. Carleson (Sweden) published (Acta Math. , 116 (1966) 
135-157) a proof of the famous conjecture of N. Lusin (USSR) that the 
Fourier ser ies of a periodic continuous function (more generally, even 
only an Lr? function) converges, except possibly on a set of measure 
zero. This proof, now undergoing intense study by specialists every­
where, was contrary to the expectations of many leading authorities who 
had come to believe that Lusin' s conjecture was wrong. About 40 years 
ago, A. Kolmogorov (USSR) had constructed a Lebesgue integrable 
function whose Fourier ser ies diverges everywhere. This famous 
example does not, of course, conflict with Carleson' s result , since 
Kolmogorov' s function is not continuous, nor even L? • 

In a paper that appeared immediately after the ICM, J. - P . Kahane 
(France) and Y. Katznelson (Israel) showed that Carleson' s result is 
"best possible" (Studia Math. 21 (1966), 305-306). They proved that, 
given an arbi t rary set of measure zero, there exists a continuous 
periodic function whose Fourier series diverges on the given set. 
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A set of measure zero (equivalent to the concept of zero probability) 
is a set on which one can change arbi t rar i ly the values assumed by a 
(Lebesgue) integrable function without altering the value of the integral. 

OLEVSKII' S RESULT 

The fa i lu re of a F o u r i e r s e r i e s to r e p r o d u c e for a l l v a l u e s i ts 
gene ra t i ng function, even when tha t gene ra t ing function i s cont inuous 
(a fact known s ince 1876) n a t u r a l l y h a s led m a t h e m a t i c i a n s to c o n s i d e r 
the p r o b l e m of c o n s t r u c t i n g , if p o s s i b l e , s y s t e m s ana logous to the 
F o u r i e r t r i g o n o m e t r i c s y s t e m { 1, sin x, cos x, . . . , s in nx, cos nx, . . . } 
which have the p r o p e r t y tha t the F o u r i e r s e r i e s c o n s t r u c t e d f r o m t h e m 
wil l r e p r o d u c e cont inuous gene ra t i ng funct ions . S y s t e m s of g r e a t 
i m p o r t a n c e having th i s p r o p e r t y w e r e b rough t to l ight , but none of t h e m 
p o s s e s s e d al l the fundamenta l p r o p e r t i e s of the t r i g o n o m e t r i c F o u r i e r 
s equence . 

At the C o n g r e s s , a young Soviet m a t h e m a t i c i a n , A. M. Olevsk i i , 
showed that nothing b e t t e r can be done. More p r e c i s e l y , he p roved that 
t h e r e e x i s t s no un i formly bounded, o r t h o n o r m a l s y s t e m such tha t the 
F o u r i e r s e r i e s (with r e s p e c t to that s y s t e m ) of an a r b i t r a r y cont inuous 
function m u s t a lways r e p r o d u c e tha t function e v e r y w h e r e . Toge the r 
with r e l a t e d i n t e r e s t i n g r e s u l t s , he has publ ished th i s in the Izves t iya 
of the A c a d e m y of Sc i ences of the USSR, Math. S e r i e s , 30 (1966), 
387-432. 

CONGRESS MISCELLANY 

T h e r e w e r e , a s noted e a r l i e r , n e a r l y 2, 000 s e p a r a t e p r e s e n t a t i o n s 
to the C o n g r e s s . I have men t ioned only t h r e e . O t h e r s of ou ts tanding 
i m p o r t a n c e w e r e p r e s e n t e d in a b e w i l d e r i n g v a r i e t y of f i e lds , beyond my 
c o m p e t e n c e to d i s c u s s or eva lua te . Pedagog i ca l q u e s t i o n s a l s o r e c e i v e d 
s e r i o u s a t ten t ion . A s e p a r a t e sec t ion devoted to t h e m a t t r a c t e d ab le 
s c h o l a r s and t e a c h e r s at v a r i o u s u n i v e r s i t y and school l eve l s f r o m a 
n u m b e r of c o u n t r i e s . 

F r o m the w o r k which I have d e s c r i b e d , the Moscow ICM would 
s e e m to be c h a r a c t e r i z e d m o r e by the solution of f amous p r o b l e m s than 
by the ind ica t ion of new d i r e c t i o n s . Those able to eva lua te o the r w o r k 
p r e s e n t e d m a y p rov ide a di f ferent i m p r e s s i o n . 

The m o s t i m p o r t a n t new pa ths wi l l p robab ly r e s u l t f r o m the i n f o r m a l 
d i s c u s s i o n s a m o n g the 4300 m a t h e m a t i c i a n s who g a t h e r e d f r o m 54 c o u n t r i e s . 
Th i s r e p r e s e n t e d the f i r s t l a r g e - s c a l e contac t be tween the m a t h e m a t i c a l 
c o m m u n i t i e s of the USSR and n o n - s o c i a l i s t c o u n t r i e s , undoubtedly the 
m o s t va luable con t r ibu t ion of the C o n g r e s s , 

P e r h a p s in expec ta t ion of t h i s , the official p r o g r a m i n c o r p o r a t e d 
a n u m b e r of d i s c u s s i o n p e r i o d s free from f o r m a l p r e s e n t a t i o n s . T h e s e 
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were used to the full and supplemented by a l a rge n u m b e r of unscheduled 
individual and group d i s c u s s i o n s . 

At a t ime when everybody w r i t e s and ha rd ly anyone r e a d s , the 
spoken word and p r iva te l e t t e r a r e d isp lac ing the p r in ted page a s the 
m o s t effective communica t ion of c u r r e n t i deas . 

Another value of the C o n g r e s s , s imply by v i r t u e of i t s ex i s t ence , 
is tha t it a s s e m b l e d enough m a t h e m a t i c i a n s in one place so that nea rby 
a r e a s could schedule highly spec ia l ized confe rences for much s m a l l e r 
g roups (say about 300 each) to p r e s e n t and d i s c u s s r e s e a r c h in t ightly 
knit t op i c s . Czechos lovak ia , F in land, Hungary, Italy and Poland w e r e 
s i t e s of such ga the r ings , e i ther j u s t before or jus t af ter the ICM. 

The holding of a scient if ic C o n g r e s s is c l e a r l y r e g a r d e d a s a g rea t 
event in the USSR. A spec ia l s t a m p was i s sued by the pos ta l a u t h o r i t i e s ; 
the Soviet p r e s s c a r r i e d ex tens ive accounts both of the ICM and on the 
subject of m a t h e m a t i c s itself, be fo re , dur ing and af ter the C o n g r e s s . 
F o r example , both Academic ian I. G. Pe t rovsk i ï , R e c t o r of Moscow 
Unive r s i ty and P r e s i d e n t of the ICM, and Dr. V. G. K a rman o v , S e c r e t a r y 
of the ICM Organiz ing C o m m i t t e e , published f e a t u r e - l e n g t h a r t i c l e s on 
m a t h e m a t i c s . 

T h e r e w e r e in t e rv iews with both Soviet and fore ign m a t h e m a t i c i a n s . 
In one such, F i e ld s Medal i s t Cohen e x p r e s s e d high p r a i s e for M o s c o w ' 
Un ive r s i ty , for Soviet m a t h e m a t i c a l life genera l ly and c h a r a c t e r i z e d the 
o rgan iza t ion of the C o n g r e s s a s "pe r fec t " . He added tha t the p a r t i c i p a n t s 
had " eve ry opportuni ty for fruitful work , to see Moscow and the life of 
Soviet peop le" . 

Indeed, t h e r e w a s the c l o s e s t p e r s o n a l contact be tween Soviet and 
fore ign m a t h e m a t i c i a n s . They w e r e housed in the s a m e d o r m i t o r i e s at 
the Unive r s i ty or ho te l s in town. Moscow m a t h e m a t i c i a n s had soc ia l 
ga the r ings in t h e i r homes to which they invited fore ign m a t h e m a t i c i a n s , 
including many A m e r i c a n s . The young Soviet m a t h e m a t i c i a n s t h r ew a 
huge pa r ty and e n t e r t a i n m e n t for a l l the young m a t h e m a t i c i a n s a t the 
C o n g r e s s ; some of the o lder ones c r a s h e d the affair . 

The opening c e r e m o n i e s included a splendid p e r f o r m a n c e of 
Shostakovich ' s exci t ing ba l le t , "The young lady and the hool igan", 

F o u r t e e n different e x c u r s i o n s w e r e avai lable to m e m b e r s and 
a s s o c i a t e m e m b e r s . Two c o n c e r t s by p r i ze -winn ing a r t i s t s w e r e 
p r e s e n t e d . T h e a t r e and o ther t i c k e t s could be booked d i r ec t l y f rom the 
ICM office. 

The Univers i ty r e s t a u r a n t s had i n t e r p r e t e r s p r e s e n t at a l l t i m e s 
to a s s i s t in o r d e r i n g m e a l s . T h e r e was a l s o an i n t e r p r e t e r s ' r o o m 
w h e r e one could go at any t i m e to b o r r o w an i n t e r p r e t e r to he lp with 
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some specific task or even to act as an unpaid guide for sight-seeing 
purposes. Mostly, they appeared to be University students gathered 
for the occasion. 

The Science a r t i c l e (October 7, 1966) on Smale po in t s out tha t the 
a t t a c k on h i m by v a r i o u s U. S. C o n g r e s s m e n , mo t iva t ed by h i s opposi t ion 
to U. S. gove rnmen t pol icy r e g a r d i n g V i e t n a m , c a m e on the eve of the 
ICM and that r e s p o n s e s t h e r e by Smale led to fu r the r a t t a c k s . The in i t i a l 
a t t ack caused a good deal of r e s e n t m e n t a t the ICM. Many A m e r i c a n s 
p r e s e n t joined in c a b l e s of p r o t e s t which w e r e sent so quickly tha t o the r 
U. S. p a r t i c i p a n t s compla ined tha t they had not had sufficient t i m e to add 
t h e i r own s i g n a t u r e s . T h e r e was an e n o r m o u s amoun t of c o r r i d o r d i s ­
cuss ion of t h i s m a t t e r ; none a p p e a r s to have been favourab le to the 
U . S . C o n g r e s s . 

V ie tnam was p r e s e n t in o the r ways a s wel l . T h e r e was a v i g o r o u s 
d i sp lay (in Eng l i sh ) , which I have seen , u p - d a t e d , a l s o on my p o s t - I C M 
v i s i t s to the Un ive r s i t y . 

Four Hanoi m a t h e m a t i c i a n s a t tended . In r e s p o n s e to n u m e r o u s 
q u e s t i o n s , they p r e p a r e d a s t a t e m e n t on c u r r e n t a c a d e m i c life in 
Nor th V ie tnam. Th i s r e p o r t e d that sc ient i f ic life i s expanding , a l though 
many a c a d e m i c and r e s e a r c h c e n t r e s have b e e n evacua t ed to r u r a l 
l e c t u r e ha l l s and l a b o r a t o r i e s which p r o f e s s o r s and s tuden t s have con­
s t ruc t ed t h e m s e l v e s f rom bamboo s t a lks and pa lm l e a v e s ; ten new 
c e n t r e s wil l open soon. 

Two j o u r n a l s pub l i sh m a t h e m a t i c a l r e s e a r c h , one in V i e t n a m e s e , 
the o the r in Eng l i sh , F r e n c h , G e r m a n and R u s s i a n . R e p r i n t s f rom the 
l a t t e r (Acta S c i e n t i a r u m V i e t n a m i c a r u m ; sec t io s c i e n t i a r u m M a t h e m a t i -
c a r u m et P h y s i c a r u m ) w e r e ava i l ab l e . The r e s e a r c h w a s of a l eve l which 
would have m e r i t e d publ ica t ion in the e s t a b l i s h e d j o u r n a l s a b r o a d , and 
the p r in t ing is a l s o of high s t anda rd . 

Even the "new m a t h " a p p e a r s to be found in Nor th V i e t n a m . N e a r l y 
e v e r y p r o v i n c e , the Hanoi m a t h e m a t i c i a n s w r o t e , h a s s p e c i a l c l a s s e s 
" r e s e r v e d for s e c o n d a r y school s tuden t s p a r t i c u l a r l y gifted in m a t h e m a t i c s . fl 

A month ly j o u r n a l i s publ i shed for t h e m . 

In c los ing th i s r e p o r t , it m a y now be p a r t i c u l a r l y a p p r o p r i a t e to 
r e c a l l the w o r d s of the la te P r o f e s s o r O. Veb len , a f te r whom the 
A m e r i c a n M a t h e m a t i c a l Society n a m e d i t s r e s e a r c h p r i z e in g e o m e t r y . 
As P r e s i d e n t of the ICM in 1950, when it m e t in the USA, he concluded 
h i s a d d r e s s with t he se w o r d s ; 

"To our n o n - m a t h e m a t i c a l f r i ends we can say tha t t h i s s o r t of a 
m e e t i n g , which cu t s a c r o s s a l l s o r t s of po l i t i ca l , r a c i a l and soc ia l dif­
f e r e n c e s and focuses on a u n i v e r s a l human i n t e r e s t wi l l be an inf luence 
for conc i l i a t ion and p e a c e . " 

Un ive r s i t y of A l b e r t a , Edmonton 
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