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TEH A F AW E IR FR A EKRRFEE (Viadimir
Igorevich Arnold, 1937-2010) . fi 2 20 # 2 & H AWK F K= —,

YR FAEMAEI (1982)  K/AREKE (2001) AnEii k% (2008)

EX. X H 199763 A7 HEFAELEERKEXMAE (Palais
de la Découverte, 7 7% [E B % # & 0 WA 10 BT A RIS T,
DU C & 2 T Uspekhi Mat. Nauk 53 (1998), no. 1 (319), 229-234; 3
## i, Russian Math. Surveys 53 (1998), no. 1,229-236. 2% % T i A<
[ % http://pauli.uni-muenster.de/~munsteg/arnold.html. 78 F # & 7
HFRE, KL FBEFALR. BRREEFTEL, #FH0FD.
EZ b EEHks, A (BEXhR) 2528, 2FRFE R

BHFEBR X ERFLATEMNL, BRGRAZLH G5
THX. BXFRTHEAMEZTEL AT NH L. RERFEN
WEMT WEBRFTREUFERE. BMEAESE, AXH K
FRARIAR)T, HiE. AR YALERFNIT. KB, X THEEN
WE LR G AR CEME B E S B, AL ey o T
1999 4 & F b2 15 Ja 7c 0 M B4 5 6y 6 Yesterday and Long Ago (J3
ML, 2006 4F H L FE3F 2007 4F b Springer ) .

BB OUE B T AR B ARy A H], 3t B A 3E (Jules Henri
Poincaré, 1854-1912) H % F LB X F. EHFHEZ, SFBN
Ji A S HEHE 100 JE 4E
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B 1 3K 2008 SF8R:% K A F L T542 (A R kIR http://shawprize.org )

Her it YR — oy . Bt — T 1SRk, 2 H
R O Rt T E VAL /b et SR o AN/ S N (P

AR ECIE AR (RO e B . = MR = S A A
T80 2L B CRIRE TRk —FF, —A
SRS, AR & AR A BT

20 gl iy, ARSIy s e, HRRa
WA KA. B AR RAE T WSR2 22 55

P R XEE AR B AW A P, EME S A N
Kolmogorov and natural science (Russian Mathematical Surveys, 2004,
59:1,27-46) —C#, ETOA#4R 2| th H T 2% R [(a, b)], c]+H(b, o),
alt[(c, a), b1 =0T HFHZ AW =KA@M TES, HF[, ] hHER.
(AP FRER N ZFIZEFR, TLELAFERUERT
SRBEAFT. ) EHSNETUSE (EEHF AT E Nikolai
V. Ivanov #) XX % Arnol’d, the Jacobi Identity, and Orthocenters, The
American Mathematical Monthly, 2011, 118:1, 41-65. il 3% — i
F, FEHFENEFERP AL ESE “FEH” . —KS, 6%
BE AR R AT, TR 12 F R BRI AR, H AR E
EANYE:

Mathematics is a part of physics. Physics is an experimental
science, a part of natural science. Mathematics is the part of
physics where experiments are cheap.

The Jacobi identity (which forces the heights of a triangle to
cross at one point) is an experimental fact in the same way as
that the Earth is round (that is, homeomorphic to a ball). But it
can be discovered with less expense.

In the middle of the twentieth century it was attempted to divide
physics and mathematics. The consequences turned out to be
catastrophic. Whole generations of mathematicians grew up
without knowing half of their science and, of course, in total
ignorance of any other sciences. They first began teaching
their ugly scholastic pseudo-mathematics to their students,
then to schoolchildren (forgetting Hardy's warning that ugly
mathematics has no permanent place under the Sun).

Since scholastic mathematics that is cut off from physics is fit
neither for teaching nor for application in any other science,
the result was the universal hate towards mathematicians - both
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IR O R, IR AR T XA
FEAATT LR 2 B SN B AR AT TR 26 1, B IR e Tl
D oot XA /N A I I AT (BT EAR S 2 T s
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P ABCA R, BETHeE o, SO IR
Mtz i, FE R AT R SR . XA
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AR LR S PR B 27 SO 6T 1 e 1~k o
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HER 7, BAR, 54T LLEIIE — Rl e A A 24 AR AT AR AL
SERTM. WIS G BE (B, vl e SRt
TR A RAL R A A T IR A o 2 kR sl 5 82
SRONR R I, B LU RCEAE PR MR T
R, DUOR AT P LS IR (0 75 2

ASERE, Bk, IR BRI TR i i %y
SRR FERANMECFBE . CHG EEE, R GeR)5E
il e, SEtREE RS, B N R K (il
KIXFOCEE, 2 ALK, BiFE 5.

MFFIRBVEE N, “2+3 5 F )17, fhariXFEm%
“3+2, DM IEIG SAZHA. MANFEIAN L, A

3% (G. H. Hardy, 1877-1947) H % E % 4 % ¥ %. %5 &E H
Bthth % Z (- HFRWEA) (4Mathematician's Apology,
Cambridge University Press, 1994) . B £k h: EfE RFiEFA
ERX -4, AFXOERELAEREN,; ERERMXF —
H BFERWERB LY. RERLE—X: BEHEF
Ft b LA H. (The mathematician's patterns, like the painter's
or the poet's must be beautiful; the ideas, like the colors or the words
must fit together in a harmonious way. Beauty is the first test: there is no
permanent place in this world for ugly mathematics.)

B3 xECRSHFIFEFR

on the part of the poor schoolchildren (some of whom in the
meantime became ministers) and of the users.

The ugly building, built by undereducated mathematicians who
were exhausted by their inferiority complex and who were
unable to make themselves familiar with physics, reminds one
of the rigorous axiomatic theory of odd numbers. Obviously, it
is possible to create such a theory and make pupils admire the
perfection and internal consistency of the resulting structure
(in which, for example, the sum of an odd number of terms and
the product of any number of factors are defined). From this
sectarian point of view, even numbers could either be declared
a heresy or, with passage of time, be introduced into the theory
supplemented with a few “ideal” objects (in order to comply
with the needs of physics and the real world).

Unfortunately, it was an ugly twisted construction of
mathematics like the one above which predominated in the
teaching of mathematics for decades. Having originated
in France, this pervertedness quickly spread to teaching of
foundations of mathematics, first to university students, then to
school pupils of all lines (first in France, then in other countries,
including Russia).

To the question “what is 2 +3” a French primary school pupil
replied: “3 + 2, since addition is commutative” . He did not
know what the sum was equal to and could not even understand

what he was asked about!

Another French pupil (quite rational, in my opinion) defined
mathematics as follows: “there is a square, but that still has to

be proved” .

Judging by my teaching experience in France, the university

students' idea of mathematics (even of those taught mathematics
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3 3% b3k (Guillaume Frangois Antoine, Marquis de I'Hopital, 1661-
1704) , HEHFH. FRMEST 0 HAME X4 KA Analyse des
infiniment petits pour l'intelligence des lignes courbes, 1696 <& H I
Wk bk R U B AL B

© % /K= (Edouard Goursat, 1858-1936) , & EI ¥ ¥ 5. fh#yif K45
1902 4 FF 44 I 22 B = A (B F i #42)  (Cours d’analyse
mathématique) . % 5 574 19 #2230 X T 1 7 0 CREAT B3 30
VLR 40 RN FF#FS (RFTHE) .

T4k 1% % & 3 (Ivan Georgievich Petrovsky, 1901-1973) #F % 1 1%
N RRE, RFERMEE 190G 16 FAAEE TR, ¥EELH
ok ak B FHEER RO .
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at the Ecole Normale Supérieure - I feel sorry most of all for
these obviously intelligent but deformed kids) is as poor as that
of this pupil.

For example, these students have never seen a paraboloid and a
question on the form of the surface given by the equation xy = z?
puts the mathematicians studying at ENS into a stupor. Drawing
a curve given by parametric equations (like x = — 3¢,y =4 —
27%) on a plane is a totally impossible problem for students (and,

probably, even for most French professors of mathematics).

Beginning with I'Hopital's first textbook on calculus ( “calculus
for understanding of curved lines” ) and roughly until Goursat” s
textbook, the ability to solve such problems was considered to
be (along with the knowledge of the times table) a necessary part
of the craft of every mathematician.

Mentally challenged zealots of “abstract mathematics” threw all
the geometry (through which connection with physics and reality
most often takes place in mathematics) out of teaching. Calculus
textbooks by Goursat, Hermite, Picard were recently dumped by
the student library of the Universities Paris 6 and 7 (Jussieu) as
obsolete and, therefore, harmful (they were only rescued by my

intervention).

ENS students who have sat through courses on differential
and algebraic geometry (read by respected mathematicians)
turned out be acquainted neither with the Riemann surface of an
elliptic curve y? = x3 + ax + b nor, in fact, with the topological
classification of surfaces (not even mentioning elliptic integrals
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8 % 5 o EH7E (Louis Pasteur, 1822-1895), = El M A ¥ X ¥ %,

WAEMFNERLAZ —. EEER U LEEF N “There are no such
things as applied sciences, only applications of science” »

of first kind and the group property of an elliptic curve, that is,
the Euler-Abel addition theorem). They were only taught Hodge
structures and Jacobi varieties!

How could this happen in France, which gave the world
Lagrange and Laplace, Cauchy and Poincaré, Leray and Thom?
It seems to me that a reasonable explanation was given by L.G.
Petrovskii, who taught me in 1966: genuine mathematicians do
not gang up, but the weak need gangs in order to survive. They
can unite on various grounds (it could be super-abstractness,
anti-Semitism or “applied and industrial” problems), but the
essence is always a solution of the social problem - survival in

conditions of more literate surroundings.

By the way, I shall remind you of a warning of L. Pasteur: there
never have been and never will be any “applied sciences” ,

there are only applications of sciences (quite useful ones!).

In those times [ was treating Petrovskii's words with some doubt,
but now I am being more and more convinced of how right he
was. A considerable part of the super-abstract activity comes
down simply to industrialising shameless grabbing of discoveries
from discoverers and then systematically assigning them to
epigons-generalizers. Similarly to the fact that America does not
carry Columbus's name, mathematical results are almost never
called by the names of their discoverers.

In order to avoid being misquoted, I have to note that my own
achievements were for some unknown reason never expropriated
in this way, although it always happened to both my teachers
(Kolmogorov, Petrovskii, Pontryagin, Rokhlin) and my pupils.
Prof. M. Berry once formulated the following two principles:

The Arnold Principle. If a notion bears a personal name, then
this name is not the name of the discoverer.

The Berry Principle. The Arnold Principle is applicable to
itself.

Let's return, however, to teaching of mathematics in France.

When [ was a first-year student at the Faculty of Mechanics and
Mathematics of the Moscow State University, the lectures on
calculus were read by the set-theoretic topologist L.A. Tumarkin,
who conscientiously retold the old classical calculus course of
French type in the Goursat version. He told us that integrals
of rational functions along an algebraic curve can be taken if
the corresponding Riemann surface is a sphere and, generally
speaking, cannot be taken if its genus is higher, and that for the
sphericity it is enough to have a sufficiently large number of
double points on the curve of a given degree (which forces the

curve to be unicursal: it is possible to draw its real points on the
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