
SCIENCE EXTENDS ITS HORIZONS 

M a t h e m a t i c s i s on the M a r c h 

A 
Academic i an I . P e t r o v s k i i 

Recen t ly , doubts have a r i s e n among s o m e s c i e n t i s t s as to whether 
m a t h e m a t i c a l c o n g r e s s e s a r e n e c e s s a r y . It s e e m s to m e that such con
g r e s s e s a r e n e c e s s a r y because they p rov ide an opportuni ty for b road , 
p e r s o n a l con tac t s among m a t h e m a t i c i a n s of v a r i o u s c o u n t r i e s . Ma the 
m a t i c s has grown so e n o r m o u s l y that no one can have an equally good 
command of a l l i t s b r a n c h e s . Consequently, m e e t i n g s of m a t h e m a t i c i a n s 
engaged in the dif ferent b r a n c h e s of the i r s c i ence a r e v e r y useful, for 
the p e r m e a t i o n of the m e t h o d s of s o m e b r a n c h e s of m a t h e m a t i c s into 
o t h e r s i s e x t r e m e l y p r o d u c t i v e . 

Since the conclus ion of such a c o n g r e s s of m a t h e m a t i c i a n s , j u s t 
held in Moscow, sufficient t ime has p a s s e d to p e r m i t a ca lm a s s e s s m e n t 
of i ts r e s u l t s . And, in re f lec t ing on th i s , o b s e r v e that it demons t r a t ed 
p a r t i c u l a r l y c l e a r l y the n e c e s s i t y of r e g u l a r m e e t i n g s of m a t h e m a t i c i a n s 
working in the dif ferent r eg ions of the i r s c i e n c e . As an example , one 
can m e n t i o n a t l e a s t the l ec tu re of P r o f e s s o r Atiyah, who, applying m e t h 
ods of g e o m e t r y (topology), obtained va luable r e s u l t s in the theory of dif
f e r e n t i a l equat ions and, conve r se ly , using such equat ions , obtained i m 
p o r t a n t conc lus ions for g e o m e t r y . 

The second g e n e r a l quest ion, which appl ies not only to m a t h e m a t i c s , 
but a l so to a l m o s t a l l o the r s c i e n c e s as well , i s the ques t ion of the r e l a 
t ionship of so -ca l l ed a b s t r a c t s c i ence and applied s c i e n c e . In this con
nect ion, t h e r e a r e v e r y m a n y different op in ions . I think i t not n e c e s s a r y 
that a l l d i s c o v e r i e s of s c i ence should have i m m e d i a t e appl ica t ion; i t i s 
only i m p o r t a n t that they should be the r e s u l t s of an object ive study of 
exis t ing r e a l i t y . And eve ry such r e s u l t , even a v e r y a b s t r a c t one, is 
e s s e n t i a l . 

In the c o u r s e of i t s deve lopment , e v e r y sc ience p o s e s p r o b l e m s 
which a r e i m p o r t a n t for i t s fu r the r p r o g r e s s . And now, following the 

This i s a comple te but unofficial t r a n s l a t i o n of an a r t i c l e in P r a v d a 
(10 Sep tember , 1966, p . 2) by A c a d e m i c i a n I. G. P e t r o v s k i i , Rec to r 
of Moscow Un ive r s i t y , who was P r e s i d e n t of the In te rna t iona l Congre s s 
of M a t h e m a t i c i a n s (16-26 August , 1966). It i s an e d i t o r i a l combina t ion 
of t r a n s l a t i o n s m a d e independent ly by D r . M . D . Greend l inge r (Ivanova, 
USSR) and D r . F r e d Ust ina (Univers i ty of Alber ta , Edmonton) , each at 
the r e q u e s t of P r o f e s s o r Lee L o r c h (Edmonton) who lea rned of A c a d e 
m i c i a n P e t r o v s k i i 1 s a r t i c l e after his own r e p o r t on the C o n g r e s s had 
been submi t ted for publ ica t ion . 
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congress, it is possible to state with even greater conviction that in r e 
cent times a series of outstanding discoveries have been made in the 
field of mathematics . In one of the leading places I would put the work 
of the American mathematician Cohen, who proved the independence of 
the cont inuum hypo thes i s , i . e . , the c o n s i s t e n c y of the con jec tu re that 
t h e r e ex i s t s e t s whose ca rd ina l i t y i s i n t e r m e d i a t e be tween the c a r d i n 
al i ty of the se t of n a t u r a l n u m b e r s and the ca rd ina l i t y of the to ta l i ty of 
a l l r e a l n u m b e r s . 

The Swedish m a t h e m a t i c i a n C a r l e s o n proved that a t r i g o n o m e t r i c 
s e r i e s , cons t ruc ted for an a r b i t r a r y function whose s q u a r e i s i n t e g r a b l e , 
conve rges to i t a l m o s t e v e r y w h e r e . The proof of this defini t ive r e s u l t 
ha s long been sought unsuccess fu l ly by many m a t h e m a t i c i a n s a l l over 
the wor ld . 

I should like to men t ion s o m e r e m a r k a b l e work of young Soviet 
m a t h e m a t i c i a n s . V . I . Arno l 'd has conducted qua l i ta t ive inves t iga t ions 
of d i f ferent ia l equat ions which occur in m e c h a n i c s . One example con
s i s t s of the equat ions appear ing in the d e s c r i p t i o n of the m o t i o n of the 
p l ane t s in the so la r s y s t e m . F o r m a n y y e a r s , the following ques t ion 
r e m a i n e d u n a n s w e r e d : do t h e r e ex i s t s tab le mo t ions in such s y s t e m s ? 
Although the a s t r o n o m e r s we re a lways convinced of th i s , t h e r e was no 
m a t h e m a t i c a l proof. Developing the m e t h o d s of Andre i Nikolayevich 
Kolmogorov , Arno l 'd was able to p r o v e that t h e r e do ex i s t s tab le m o t i o n s 
in such s y s t e m s , and that they a r e sufficiently n u m e r o u s . 

The young Soviet m a t h e m a t i c i a n S. P . Novikov took an i m p o r t a n t 
s tep fo rward in the deve lopmen t of that b r a n c h of g e o m e t r y which is 
cal led d i f fe ren t ia l topology. Dif ferent ia l topology is the s c i ence of 
smooth s u r f a c e s . 

M a t h e m a t i c a l m e t h o d s a r e now widely applied in o the r s c i e n c e s . 
Thus , for a long t i m e m a t h e m a t i c a l logic was c o n s i d e r e d as one of the 
a b s t r a c t s c i e n c e s . At p r e s e n t , i t has b e c o m e a s c i ence with d i r e c t 
app l i c a t i ons . It i s of g r e a t s igni f icance in the c o n s t r u c t i o n of comput ing 
m a c h i n e s and in working with t h e m . 

The deve lopmen t of m o d e r n , high speed e l e c t r o n i c m a c h i n e s has 
m a d e i t pos s ib l e to c a r r y out an e n o r m o u s number of m a t h e m a t i c a l 
ope ra t i ons v e r y r a p i d l y . Th is has opened up the pos s ib i l i t y of solving 
p r o b l e m s which, a l though yielding p r e v i o u s l y to a t h e o r e t i c a l solut ion, 
in p r a c t i c e r e q u i r e d so m u c h work that i t was imposs ib l e to effectuate i t . 
To a g r e a t extent , we a r e indebted to these m a c h i n e s for the s u c c e s s f u l 
solut ion of i n t r i c a t e p r o b l e m s of p r o d u c t i o n con t ro l , planning of t r a n s 
por t a t ion , e t c . 

To ind ica te the power of m o d e r n comput ing m a c h i n e s , I sha l l dea l 
with only two e x a m p l e s . 

In his day, the m a t h e m a t i c i a n Shanks spent a l i f e t ime comput ing a 
n u m b e r [IT - t r a n s . ] to 707 d e c i m a l p l a c e s . Nowadays a c a l c u l a t o r 
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computes this number to an a c c u r a c y of 2000 d e c i m a l p l aces in a r a t h e r 
s h o r t t i m e , M o r e o v e r , it t u rns out that of the 707 d e c i m a l p l a c e s com
puted by Shanks, only the f i r s t 200 we re c o r r e c t . 

It is only the m o d e r n calculat ing m a c h i n e s which m a d e i t pos s ib l e 
to compute the t r a j e c t o r i e s of sputniks of the e a r t h and the moon, and to 
send sputniks into the des i r ed o r b i t s . 

It is often said that the re i s c l a s s i c a l m a t h e m a t i c s and m o d e r n 
m a t h e m a t i c s . The wel l -known F r e n c h p r o f e s s o r Henr i Car tan , e lected 
at the r ecen t ly held c o n g r e s s as p r e s i d e n t of the In te rna t iona l Mathe 
m a t i c a l Union, spoke v e r y well in this connect ion. The sense of his 
s t a t e m e n t i s a s fo l lows: t h e r e is no old and no new m a t h e m a t i c s ; t h e r e 
is a developing m a t h e m a t i c s . 

F a r f rom al l of the o lder d i s c o v e r i e s in m a t h e m a t i c s die out after 
the a p p e a r a n c e of new ideas , new d i s c o v e r i e s . Euc l i d ' s geomet ry , 
c r ea t ed over two thousand y e a r s ago, is used by all eng inee r s to the 
p r e s e n t day. In the p a s t century , N . I . Lobachevski d e m o n s t r a t e d the 
ex i s t ence of g e o m e t r i e s o ther than euc l idean . After the d i s c o v e r i e s of 
E ins te in , i t b e c a m e c lea r that in the va s t c o s m i c space , non-euc l idean 
g e o m e t r y has a p r o p e r p l a c e . 

In c o m p a r i s o n with other n a t u r a l s c i e n c e s , m a t h e m a t i c s has one 
for tuna te advan tage : for the development of a ma jo r i ty of i ts b r a n c h e s , 
l a b o r a t o r i e s , aux i l i a ry scient i f ic p e r s o n n e l , expedi t ions a r e not needed. 
Only t ime for r e s e a r c h and in format ion about what i s being done in the 
sc i ence a r e r e q u i r e d . That is why scient i f ic work in m a t h e m a t i c s i s 
conducted with the s a m e s u c c e s s in our ins t i tu t ions of h igher learning 
as in the spec i a l m a t h e m a t i c a l s c i e n t i f i c - r e s e a r c h i n s t i t u t e s . In m y 
view, m a t h e m a t i c a l s c i e n t i f i c - r e s e a r c h in s t i t u t e s , whe re p r o b l e m s of 
p u r e m a t h e m a t i c a l sc ience a r e inves t iga ted , and not only i ts appl ica t ions , 
should be few in number , with s m a l l s taf fs . Only a few m a t h e m a t i c i a n s 
have the r igh t to be f ree f rom teaching, and f rom being engaged d i r ec t l y 
with i ts app l i ca t ions . 

In o r d e r to c r e a t e the m o s t favourable working condit ions for 
p r o f e s s o r s and i n s t r u c t o r s engaged in s e r ious m a t h e m a t i c a l r e s e a r c h 
in ins t i tu t ions of h igher l ea rn ing , they m u s t not be over loaded with peda
gogical dut ies and it is n e c e s s a r y to give them the opportuni ty to r e c e i v e 
r e p r i n t s of a l l works of i n t e r e s t to them, br ief accounts of which appea r 
in the m a t h e m a t i c a l r e f e r e n c e j o u r n a l which we publ i sh . 

At the c o n g r e s s t h e r e was a sec t ion devoted to the ques t ion of 
teaching m a t h e m a t i c s in high school . Ord ina r i ly , the high school p r o 
g r a m s in m a t h e m a t i c s p rov ide only in format ion that was a l r eady known 
in the sc i ence some 200 to 300 y e a r s ago . P r o g r a m s in p h y s i c s , 
c h e m i s t r y and biology in high school include the ach ievemen t s of the m o s t 
r e c e n t d e c a d e s . But, f rom another point of view, eve ry s tudent who 
p a s s e s th rough high school m a t h e m a t i c s m u s t m a s t e r and know how to 
use this m a t e r i a l . In any ins t i tu t ion of higher lea rn ing , high school 

165 

https://doi.org/10.1017/S0008439500027909 Published online by Cambridge University Press

https://doi.org/10.1017/S0008439500027909


mathematics is not repeated, while the study of physics, chemistry, 
biology always begins all over again. 

The task of our high schools consists of imparting to the students 
the ability and understanding to mas ter the mathematical learning they 
study, and at the same time to bring them closer to modern science, 
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