
N.G. KHIMCHENKO 

From the "Last nterview 
with A,N Kolmocjorov 

I, f o r  one, have followed all m y  life the precept that truth is sacred, that it is our duty  to seek it out 
and to defend it, regardless of  whether it  is pleasant or not. 

A.N.K., 1984 

While I pursued a fa i r ly  wide range of  practical mathematical  applications, and at t imes obtained 
useful results, I remain  predominant ly  a pure mathematician.  I admire those mathematic ians  who 
became signif icant  in technology; I fu l ly  recognize the importance of  computers and cybernetics for  
the fu ture  of  mankind; nonetheless I feel that pure mathematics  in its traditional forra has not yet 
ceded its deserved place of honor among the sciences. The only thing that could kill i t  would be too 
sharp a divis ion of  mathematicians into two tendencies: those who cultivate the newest  abstract facets 
without  account for  their ties to the real world which bred them, and those who busy themselves wi th  
"applications," neglecting the need fo r  in-depth analysis. 

A.N.K., 1963 

I consider m y  scientific career, in the sense of getting new results, to be completed. This saddens me, 
but I yield to the inevitable. In  recent years I have been directing m y  energies elsewhere, on textbooks 
for  secondary schools and books f o r  the mathematically talented. I feel the desire to participate in this 
project wi th  the vigor of  youth. 

A.N.K., 25 April 1986 (His next-to-last birthday.) 

The great Russian mathematician Andrei Nikolaevich 
Kolmogorov was open and outgoing with friends, but rarely 
granted interviews; few direct records of conversations 
with him survive. Fortunately, the film-maker Aleksandr 
Nikolaevich Marutyan, in planning his successful 1983 film 
"Stories on Kolmogorov," tape-recorded long, wide-ranging 
conversations in which he explored areas of potential use 
for the film. After Kolmogorov's death in 1987, the unique 
interest of these tapes was recognized by V.M. Tikhomirov, 
with whom they had been left. 

The enormous task of transcription of the fragmentary 
(sometimes incomprehensible) materials was undertaken 
by Natal'ya Grigor'evna Khimchenko. The full printed text 
she prepared circulated privately, and recently became 
available in the book Yavlenie Chrezvycha~noe (Extraor- 
dinary phenomenon) devoted to Kolmogorov. 1 

For presentation to the general reader, it seemed ap- 
propriate to sift the materials and put them in some kind 
of order. Fortunately for the mathematical public, N.G. 
Khimchenko returned to her labors, editing and organizing 
the text and translating it into English. Thanks also to 

V.M. Tikhomirov and Ya. G. Sinai for advice, to Smilka 
Zdravkovska for great help in the final editing--and of 
course to A.N. Marutyan for conducting the interview in 
the first place. 

In the original interview, Marutyan often doubled back 
on a topic several times. The editing process, aimed at uni- 
fying and at reducing repetition, sometimes juxtaposed 
passages from different points in the tapes.--Editor's Note 

A.N. Marutyan: Andrei Nikolaevich, I wanted to ask how you 
began your journey into mathematics, what influenced your 
choice of direction, your choice of specialty in mathematics. 
A.N. Kolmogorov: It seems to me that for young mathe- 
maticians the most common scenario does not involve a free 
choice of direction, but rather an attempt to solve concrete 
problems presented by the older generation. This is the norm. 
My first works in trigonometric series were all of this nature. 

Ideas of undertaking, let us say, a reconstruction of an 
entire branch of science arise at a later time. In my case, 
it was not that much later; namely, when I was investigat- 
ing the basic tenets of probability theory, I aspired from 

1Edited by VM. Tikhomirov. FAZIS, MIROS, Moscow, 1999. See pp. 183-214. 
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View(s) of AndreT N. Kolmogorov by the famous portraitist 

Dmitri[ I. Gordeev, (Used by permission of A,N, Shiryaev,) 

the start  to build a more logical s y s t e m  of the concepts of 
this whole science. This was in the early 1930s, when I was 

around 30 years old. 
Generally mathematicians start from a certain catalogue 

of existing problems of interest to a given mathematical cir- 
c l e - t h e  Luzin school in Moscow, for instance. And the 
young people struggle over the solutions. When they can- 

not solve one problem, they take up another. There are al- 
ways plenty of those closest unsolved problems to choose 
from. At times an excessive insistence on solving precisely 
one s ta ted  problem is quite detrimental to a mathemati- 

cian's career. The majority of mathematicians begin their 
work under someone's tutelage; the supervisor has many 
such unsolved problems, and his task becomes one of 
matching the young students with the most suitable prob- 

lems. If success is long in coming, then he may suggest a 
switch to some other similar problem. 

M.: How do you face the fact that you have worked all your 
life in a field which most people do not understand? 
K.: C a l m l y . . .  I think that the achievements of mathemat- 
ics prove useful to mankind, while to us, mathematicians, 

they bring such inner satisfaction? It is a perfect solution, 

to have such a peaceful coexistence. 
A friend of mine, a pure humanist, used to say that to 

him mathematicians were like useful domesticated animals 
[Marutyan laughs], that they had to be treated in a utilitar- 
ian way. To him, all true cultural values were humanistic; 
but, technology being necessary, mathematics is necessary, 

so we have to give mathematicians what they need to stay 

alive and keep going. 
M.: Have you ever felt jealous of someone accomplishing 
the same task you were working on, or doing it more 

elegantly? 
K.: No. 
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M.: Why? Because you didn't see them as rivals, or are you 
simply free of  such a complex? 
K.: Probably the latter. If  a problem is solved-- th is  is good 
and I am simply glad to know it. I unders tand that what  I 
am saying sounds  like copy-book morality. But looking 
back, I really do not  recall such a situation of  rivalry. Upon 
discovering that  something I had been working on had al- 
ready been done. I would feel a relief of  sorts: Thank God, 
it's done! I am not  boasting. 
M.: You have probably felt that some of  your  abilities sur- 
pass those of  your  colleagues? 
K.: Well, in some cases yes, in others no. Of course, when 
it does happen, the feeling is a pleasant one, I guess. 
M.: Have you  ever encountered ill-will because you were 
generally quicker, deeper, more talented? 
K.: No, I must  say, I don' t  think I have. 
M.: Would you  say this is because of  the fairness and ob- 
jectivity of  mathematicians? 
K.: Mathematics is generally a reasonably objective science. 
The potential of  a new idea to go far and to solve existing 
problems becomes  evident fairly quickly. Mathematics is a 
t remendously pleasant field of  work precisely because real 
progress is not  lost, and is in the vast  majority of  cases ac- 
knowledged in t imc 4 o  a greater degree than in any other 
sphere of  human activity. 
M.: But was this on your  mind when you  were choosing 
mathematics? 
K.: That it would be a calmer life? [Laughs.] No, I was not 
thinking that. My final decision to opt  for mathematics  as 
my main field came fairly late, at a time when I had already 
produced works  of  my own. At that point  it had become 
the clearly logical path. [Pause.] Until then I had been turn- 
ing over several possibilities for myself. My first serious 
adult idea of  a future career was forestry. I was also seri- 
ously interested in history. 

A.N. Kolmogorov at the blackboard. 

Especially, I was always extremely interested in work- 
ing in general education. 

I studied in an altogether extraordinary school, founded 
by two dedicated women, Repman and F~dorova. And one 
wish that  I have always felt is to  concentrate on realizing 
a somehow ideal school. There was a rather long period 
when my greatest ambition was  to be director of  a s c h o o l - -  

A.N. Kolmogorov with a hiking party. V.N. Tikhomirov is the man on the right. 
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I don ' t  mean  special ly a mathemat ica l  school.  This was  the 
inf luence of  my own exper ience  as  a student.  The Repman  

high school  was set  up by  a group of  Moscow inte l lectuals  

specia l ly  for  their  own children.  [Pause.] 
I finally dec ided  to b e c o m e  a mathemat ic ian  only  when 

I became  convinced that  tha t  would  suit me, wherea s  I had 

no idea  whether  anything else would  work  or  not. 
M.: You didn ' t  want  to r i sk  trying out  as a school  director ,  

eh? 
K.: Right. But I was  sec re t a ry  of  a school  soviet  for  two 
and a half  years. At Potylikh.  Did you know abou t  that  

ep i sode  in my life, the Potyl ikhin  school? 
M.: But Andre~ Nikolaevich, that  Potylikhin school  was so 

exper imental  . . . .  Were you also involved in the experiments?  
K.: I wasn ' t  involved, I was carrying out the exper iments :  

the  so-cal led Dalton plan. To this day I bel ieve the re  was 

a grea t  deal  of  good in them. 
The scheme was, the  t e ache r  of  each school  subject ,  say 

mathemat ics ,  ff there  were  5 hours  for it [per week],  would  
tel l  about  the  subject,  in an  enter ta ining way, with demon-  
s t r a t i o n s - - b u t  only for one of  those  hours. The remaining  

t ime the s tudents  would  fol low a monthly  schedule  of  

tasks:  look  at  such-and-such a book,  read  such-and-such,  
solve  such-and-such prob lems ,  f ind such-and-such a rela- 

t ionship  and represen t  it  graphically.  
M.: What are  your  in teres ts  outs ide  of  mathemat ics?  

K.: If  I were  to rank  them, then  after  mathemat ics  comes  
my in teres t  in educat ing the  young, in all fields. 

As to p rosody  [the s tudy  of  verse  forms], which  even 

among humanis t ic  fields is a very  special  n o o k - - t h a t  I re- 
gard  as  another  b ranch  o f  my  scientif ic work. I am taken  
ser ious ly  there. I even se rved  as opponent [external  ex- 

aminer] of  the doc tora l  d isser ta t ion  of  the  phi lo logian  
Gasparov.  My works  are  published;  Zhirmunski~ valued 

them, and among foreign exper ts ,  Jacobson.  
Among other interests, let  me call them consumer inter- 

ests (where I do not  p roduce  anything myself), I would  name 
music  and also early pictorial  arts, especially Russian. 

An indelible impress ion  was  made  on me by  m y  adven- 

tu res  in Russia 's  North. I wou ld  set  off on such  voyages,  
having found the loca t ion  of  old wooden  churches  in 
Grabar ' s  History of Russian Art. From one church  to the  
nex t  I would  travel  alone,  somet imes  on foot, somet imes  

by  rowboat ,  somet imes  on board  ship. The p ro jec t  wou ld  
l ead  me to priests ,  who wou ld  of ten pu t  me up for  the  night. 

Traveling with a companion  was also a favorite pursuit.  

In these  activities people  t rus t  each other  and fully open up. 
I t raveled with Dima Arnol 'd  2 for 20 days, with Igor'  

Zhurbenko. Earlier, it would  be  with my own age group, of- 
ten  with Gleb Seliv~rstov. He was one of  my closest  friends. 
One of  my first works  on t r igonometr ic  series was  done 

joint ly with him; he was  something of  a mathematician.  
A few people  were  real ly  close to me: Volodya 

Tikhomirov,  Igor'  Zhurbenko;  and II 'dar Ibragimov,  my 

fr iend in Leningrad. 
M.: You were  p robab ly  a lso  a t t rac ted  by  the art  wor ld?  

Kolmogorov in his study. 

K.: No, I was  a t t rac ted  by art  itself, but  I rarely got  in step,  
so to  say, wi th  the la tes t  t rends  in our  intelligentsia.  

Once I was  returning from Rome to Moscow, and found 
myself  in the  same car  with Cardinal  Wyszyfiski, who was  

returning f rom Rome to Cz~stochowa. And in the same  
two-person  compar tmen t  wi th  me  was Archbishop  
Poznaiiski.  We ta lked  for hours  in German about  
Christ ianity and about  non-rel igious h u m a n i s m - - o f  
Thomas  Mann, say  . . . .  But the  Archbishop,  naturally,  t ook  
the pos i t ion  tha t  t rue humanism not  based  on religion is 

impossible;  I, naturally,  set  abou t  t rying to prove  to him 
that  on the  contrary,  faith in the  e terna l  is not  necessa ry  
for a posi t ive  human  ph i losophy  . . . .  This went  on pre t ty  

much all the  way  from Rome to Cz~stochowa, where  
though he hadn ' t  r eached  Warsaw he had  to get  off together  
with Wyszyfiski. Right at  the end of  the  conversat ion,  my  

Archbishop took  a tape  recorde r  out  f rom under  the sea t  
[Marutyan laughs] and said, "Herr Professor ,  I hope you 
have no objec t ion  to my having r eco rded  our  instructive 

exchange."  ]Both laugh.] 
M.: So, a t r i cky  agent, I 'd say! 
K.: I to ld  him I had  no objection;  I don ' t  think I had been  
saying anything terr ible  . . . .  And we pa r t ed  friends. 
M.: Whereas  I am openly  taking a recording,  Andrel  

Nikolaevich. 

2V.I. Arnol'd. 
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What at t racted you in peoplc  common interests, or  were 
you intrigued by  people  from spheres distant from yours? 

K.: No, in mos t  cases  I was  drawn to peop le  with similar  

interests  to my  own. 
M.: How impor tan t  in your  life was  your  f r iendship  with 

Pavel  Sergeevich Aleksandrov? 
K.: Very important .  Al though the difference in age be tween  
us was only seven years,  in 1929 when  we  grew close  this 
was  still not iceable .  I was the  jun ior  in our  relat ionship,  a 

sor t  of  prot~g6 or  ward. And this t inge of  pa t ronage  per- 

s is ted  all our  life, comple te ly  accep ted  by  me. Have you 
seen  the litt le note  Pavel  Sergeevich wro te  for  my jubi lee? 
M.: Yes, certainly,  and  also the memoi r  he wrote.  

K.: That little note about  me he wrote less than a year  before 
his death. You remember  how he speaks there of  this friend- 
ship which in the whole 53 years was always unclouded. 

M.: People  say  of  him, and he has sa id  himself,  that  at  the 
beginning of  his mathemat ica l  ca ree r  there  was a t ime 

when things d idn ' t  go well, he got no results ,  and he was 
of  a mind to  give up mathematics .  
K.: Yes, tha t ' s  true. Nikolai  Nikolaevich Luzin, the t eacher  

of  both  of  us, t ook  great  p leasure  in const ruct ing  hy- 
potheses ,  which  somet imes  worked  out  and  somet imes  
didn't ,  about  who  in his immedia te  circle  of  s tudents  should 
work  on which  p rob l em and would  get  somewhere .  In the 

case  of  Pavel  Sergeevich,  Nikolai  Nikolaevich  got the  no- 
t i o n - h o w ,  I don ' t  k n o w - - t h a t  a famous  p rob l em for which 

there  was then  no known  avenue of  approach ,  the Problem 
of  the  Continuum, was going to be  so lved  by  Pavel 
Sergeevich Aleksandrov.  With great  insis tence,  and with 

the great  pe r suas iveness  he possessed ,  he p lan ted  this no- 
t ion in Pavel  Sergeevich 's  soul, where  it led to such a cri- 
sis as  to make  him decide  to leave mathemat ics .  
M.: So you and Pavel  Sergeevich had difficult  re la t ions  with 

Luzin . . . .  
K.: Yes. 
M.: But jus t  when  you were  beginning your  independent  
work,  you left  the  Luzin entourage  and the two of  you 

founded a new circle.  
To what  ex ten t  was  your  work  with  graduate  and un- 

dergraduate  s tuden ts  a creat ive p rocess?  
K.: Well, even when  a seminar  covers  e lementa ry  mater-  
ial, and the t eache r  is a l ready familiar  wi th  the  solut ions  
to all the p rob lems ,  one has  the chal lenge of  put t ing one- 

self  on the same  level as  the  student.  
M.: What role  have your  s tudents  p layed  in your  life? 
K.: A very signif icant  one, certainly. Emotional ly ,  of  course  

some were  more  impor tan t  than others.  Some are very 
close to me personal ly .  

All my years  of  active work  at  the univers i ty  would  in- 
c lude two hours  a week  of  some required course.  I con- 

ducted  many  of  these  core  classes: Theory  of  funct ions of  
a real  variable,  Funct iona l  analysis,  Differential  equations, 
Theory of  probabi l i ty .  This was a c o m m o n  dis t r ibut ion of 
work  for all our  professors :  one such requi red  course,  and 
a two-hour  spec ia l  course  in lecture format  address ing  re- 
cent  work, including one ' s  own. Then normal ly  there  would  

be one or  two seminars  a week,  in which  about  ten stu- 
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A portrait that hangs in Komarovka. (Artist unknown.) 
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dents  would  take  turns p resen t ing  papers ,  but  the  instruc-  
tor  would  speak  more  than  the  o ther  par t ic ipants .  The stu- 
dents  with whom one eventual ly  under takes  individual  

work  tend  to come from these  seminars .  
M.: Do you take  natural ly  to col lect ive work, or  does  it t ake  

away  the j oy  of  your  own creat ivi ty? 
K.: It need  not. Maybe, with the  cri t ical  p rob lem of  over- 
special izat ion,  we must  f ind new forms of  col lect ive work,  
f inding ways  somehow to divide up a p rob lem and solve it 
piecemeal. Among my s tudents ,  by  the way, a re  masters 
of organizing collective work,  wi th  the  abil i ty to divide an  
a r ea  of  research  into pieces ,  overcoming the difficult ies 
tha t  this  entai ls  by  cons tan t  contact ,  distr ibuting the w o r k  
among c lose  colleagues:  Izrall '  Moiseevich Gel 'fand, and  
now Vladimir Igorevich Arnol 'd.  

M.: Have you been  successfu l  in such collect ive work,  or  

do you  have more  of  a " loner  style"? 
K.:  No, compared  with t hem I did  not  find it easy  to orga- 
nize large groups. When I t ry  to th ink of  my work  I car r ied  

out  . . . .  I mus t  say that  when  I wasn ' t  working  ent i re ly  on 
my own I did bes t  in a co l labora t ion  of  two. This w o r k e d  
with  Pavel  Sergeevich Aleksandrov,  with Boris Vladimiro- 

vich Gnedenko,  with var ious  col laborators .  
Pavel Sergeevich and I col laborated intensively only once, 

on a fairly narrow question of  topology; after that, only oc- 
casionally. I was interested in his works  and he in mine, but  
a really shared project  occurred only that  one time. 

The first  people  with w h o m  I worked  closely and suc- 
cessfully were  Dmitri[ Evgen 'evich  Menshov---on t r igono-  
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metric and orthogonal series--and Aleksandr Yakovlevich 
Khinchin---on application of ftmction-theoretic methods, 
especially trigonometric series and orthogonal functions, 
to important aspects of probability theory. This led to joint 
publications with both of them. The collaboration with 
Khinchin was the most productive of all, because we got 
really important results: we found the criteria for conver- 
gence of random series, and conditions for applicability of 
the law of large numbers, and more. 

Then I should mention the relatively brief period of 
working with Arnol'd. The so-called Hilbert 13th problem 
should really be counted as a joint result of the two of us. 
The decisive step was taken by Arnol'd, although all the 
foundation for this and related problems was laid by me. 
The particular problem stated by Hilbert was settled by 
Arnol'd; soon after, I was able to find a much simpler al- 
ternative solution, but it was published later. This happens 

often in science: a problem is solved in a roundabout way, 
and only later is a more direct approach discovered. 
M.: Among twentieth-century mathematicians, whom 
would you name as the greatest contributors to the 

progress of science? 
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A.N. Kolmogorov at the seashore. 

K.: [Pause.] Hilbert,  o f  course  . . . .  Hadamard  . . . .  After  that  

it gets more  difficult  . . . .  
M.: Did you pursue  adminis t ra t ive  jobs,  or  d id  they over- 
take  you? 

K.: I never  pu r sued  them. In some cases  there  was  a feel- 
ing of  duty, a be l ie f  tha t  if I took  on a t a sk  it wou ld  be bet- 
te r  done. In the  case  of  my  deanship,  for  example .  

M.: Do you th ink  you  were  successful  in this? 
K.: To a degree.  Fo r  our  Department ,  at  least,  this  was  one 
of  the  be t te r  per iods .  

I never  a p p r o a c h e d  adminis t ra t ive  dut ies  wi th  revulsion. 

When Otto Yulievich Schmidt  a sked  me to jo in  the 
Pres id ium of  the  Academy  of  Sciences,  as  the  academic  
secre ta ry  of  the  phys ics  and mathemat ics  section,  in 1939, 
I was  s t ra ightaway interested.  The under ly ing reason  for 

Schmidt ' s  bringing me in was  this. The phys ics  and math- 
emat ics  sec t ion  d idn ' t  give much adminis t ra t ive  role to 
mathemat ics  ( there  a re  many  more  phys ics  insti tutions,  

and their  mater ia l  r e sources  are  much greater) .  At that  t ime 
there  were  two  phys ic is t s  with every c la im to leadership  
of  all of  physics:  Kapi tsa  and Ioffe. So Schmidt  took  it into 

his head  to set  be tween  them a very young mathemat ic ian!  
And it really d idn ' t  work  out  too badly. [Marutyan laughs.] 
When the a s t ronomers  had to select  a loca t ion  for a large 
geophysical  obse rva to ry  somewhere  in the  South, I vis i ted 

the p roposed  s i t e s - - i n  pr ivate  capacity,  j u s t  as  a t o u r i s t - -  
to get a be t te r  pe rspec t ive  on them. My A c a d e m y  work  was 
only three  years,  1939-42. 
M.: Andrel  Nikolaevich,  you have said  severa l  t imes, if I 
unders tand  correct ly,  that  the  dis t inct ion be tween  pure  and 

appl ied  mathemat ics  is not  at  all sharp. But In the  popula r  
image, appl ied  mathemat ics  is especia l ly  compute r s  and 
computat ion,  whe reas  pure  mathemat ics  is more  abs t rac t  

flights of  fancy not  a lways  di rec t ly  re la ted  to anything in 

the  real  world.  Can you expla in  your  poin t  of v iew on this? 
K.: [Hesitates.] The essent ia l  thing is, wha t  is an  applied 
mathematician? There is rea l ly  no separa te  sc ience  of  ap- 
plied mathematics. An app l ied  mathemat ic ian  is a mathe-  
mat ic ian  who knows how to app ly  ordinary  ma themat i c s  

to real  problems.  Thus a real  appl ied  mathemat ic ian  is in- 
t e res t ed  in the  real  p rob lems  of  some re la ted  field. [Pause.] 

He effectively ceases  to be  a pure  mathemat ic ian.  

M.: So it all depends  on the  na ture  of  the p rob lem he is 
solving? 

K.: Yes, and an appl ied  mathemat ic ian  working on some-  

thing l ike ocean  hydrodynamics  is t reat ing the s tudy  of  the 
ocean with mathemat ica l  tools. 
M.: This leads into another  question: theoret ical  physics.  I 

know that  often mathemat ic ians  are very skeptical  about  
theoret ical  physicists,  because  they apply mathemat ics  in a 
"dirty" way. You personally,  when you worked on turbu- 

l e n c e - h o w  far were you from the real problems of  physics?  

K.: I w o u l d  f irst  l ike to r ep ly  to  your  r e fe rence  to  "dirty" 
ma thema t i c s .  You see,  m a t h e m a t i c i a n s  a lways  w a n t  
m a t h e m a t i c s  to  be  as  pu re  as  poss ib le ,  in the  s ense  of  

be ing  r igorous ,  p roof -or ien ted .  But genera l ly  the  m o s t  in- 
t e r e s t i ng  p r o b l e m s  b rough t  be fo re  us a re  not  t r a c t ab l e  in 
th is  manner .  Then it is ve ry  impor t an t  for  the  ma the -  

m a t i c i a n  h imse l f  to be ab le  to  find, not  a r igorous ,  bu t  an  
ef fec t ive  t r ea tmen t  of  the  p rob l em.  Anyway  for  me  this  
was  a lways  the  way: if  I a m  s tudying  tu rbu lence ,  t hen  I 

a m  s tudying  turbulence. If  p u r e l y  ma thema t i ca l  m e t h o d s  
do no t  work ,  then  I l ook  into  expe r imen ta l  mate r ia l s ,  

s e e k  to  d i s cove r  in t hem a t h r e a d  of  coherence ,  and  then  
p r o c e e d  to make  r igorous  m a t h e m a t i c a l  deduc t ions ,  bu t  
s t a r t ing  f rom such en t i re ly  speculative assumptions .  I 
for  one  va lue  mos t  h ighly  th is  type  of  app l i ed  ma the -  

The bust at Kolmogorov's grave in Novodevichi Cemetary. 
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matician, who essentially ceases to be a mathematician 
and simply solves problems of phys ics - - i f  possible  by 
r igorous "pure" deduction, but  if that doesn ' t  work, then 

by introducing assumptions.  
M.: So you favor flexibility of thought? 
K.: And where possible, participating in experiment with 

the physicists. 
M.: In the course of soh4ng a problem, have you ever 
thought about whether it was important? Did you have 

global goals? 
K.: No. To be sure, in the overall planning of one's work, in 
choosing which new books to read, in combing the scientific 

journals to decide which works need closer s tudy-- there this 
rational element is present, must be present. But on the other 

hand, spontaneous sparking of interest in a hypothesis which 

just  leaps into one's head can often be crucial. 
M.: Has intuition played a role in your thought process, and 

to what degree? 
K.: Of course, a very important role. This is very common 

for a mathematician. 
M.: How do you work, Andrel Nikolaevich? 

K.: Real scientific work? Usually it goes as follows: You 
read books, you prepare your own lectures with some new 
variations, and suddenly, an unexpected idea springs up 

out of the soil of this everyday work: what if the problem 
at hand can be solved entirely differently from known ap- 
proaches? Another way becomes vaguely visible . . . .  Then 
for a mathematician, and probably for any other scientist, 

it is overwhelmingly important  to set aside everything else 
and simply think, think unrestrictedly on this new way 
which has just appeared. Fortunately I usually had the op- 

portunity to do this. 
There's a mathematician named Boris Nikolaevich 

Delone. You must have heard a lot about him. 

M.: Yes, sure. 
K.: When he would speak to students and they would ask 
him what  is the essence of.a scientist 's  creative work, he 

would answer like this: "Suppose you are in a mathe- 
matical  Olympiad. They give you four hours to solve five 

problems (that 's how it goes in the Olympiad). So you 
devote around an hour to a problem. Now imagine a prob- 

lem which would take you not one hour to solve, but 
(say) 5000 hours of constant  thought! Then you'l l  get 
some idea of what a real scientist  does." Now no doubt 
Boris Nikolaevich was greatly exaggerating. For  me, any- 
way, in the making of all of my scientific discoveries,  

such utter  concentration, excluding all else, would last 
somet imes a week, maybe sometimes two weeks, but no 

more. 
M.: What considerations led you sometimes to divert your 

attention sharply into new areas? 
K.: I do not believe you put the question correctly, because 
the various fields of mathematics in which I have worked 
have usually led directly Into one another, so that passing 

from one to another was natural. 
In principle, you see---not with a conviction that I will un- 

doubtedly achieve something, but out of general curiosi ty--  
a// mathematics more or less interests me. When listening 

to some scientific lecture or reading something new, you in- 

evitably try to figure: perhaps I could do something here? 
M.: Andrei Nikolaevich, in the days of Archimedes or even 

Newton, the study of the surrounding world was accessi- 

ble to any educated person. 
K.: That is true. 
M.: But now it is not sufficient simply to be educated. One 
may have understanding, and not that fi~l, in a single field 

of theory. Do you feel that this condition is a natural result 
of progress, or is it a stage through which we will pass and 

perhaps once more return to some kind of common un- 

derstanding? 
K.: Are you familiar with Shklovskff's The Universe, Life, 
and the Mind? 
M.: Yes. 
K.: He maintains that the development of every culture, if it 
is not aborted by some catastrophic events--and we all know 
what might befall humankind now--culminates in a stage of 

loss of interest in technology. Perhaps he really is right. 
M.: What does "loss of interest in technology" mean? You 

mean that people occupy themselves more with humanis- 

tic problems? 
K.: Not really humanistic problems. But it must be possi- 

ble to return to a more basic and child-like joy in living. 
Do you know the German writer Hesse? 
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M , :  Y e s .  

K.: In Das Glasperlenspiel, Hesse depicts such a society, 
and quite brilliantly, I would say. A society which has lost 
interest in technological progress. 
M.: What role has chance played in your life? [Both laugh.] 
After all, you worked on stochastic processes. 
K.: I would be hard pressed to say. On the whole I believe 
that in a slightly different time, with a different form, still es- 
sentially what I was able to contribute to science would have 
been done if the distribution of roles had been different. 
M.: In other words, ff you had been surrounded by other 
people, worked in different c ircumstances . . .  ? 
K.: It is likely that the objective outcome would have been 
more or less the same.i 

M.: Andrei Nikolaevich, you know there will have to, be 
music in this film I'm making . . . .  

K.: Yes, certainly. 
M.: And I'd like the music heard in the film to be some- 
thing close to you. Do you have some favorite pieces? 
K.: I hope there will be a place in the film where you tell 
about the musical evenings at Komarovka for our friends. 
Pavel Sergeevich and I would regularly have a good many 
guests for those occasions. At that point in the film [ would 
like you to play Bach's Concerto for Two Violins. 
M.: That was the favorite piece of you and Pavel 
Sergeevich? 
K.: I think we had that in common. We would listen often 
to Mozart's G minor Symphony. 
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