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I n  t h e  c o u r s e  o f  d i s c e r n i b l e  h i s t o r y  i t  i s  no t  t oo  

d i f f i c u l t  t o  t r a c e  a number o f  e v e n t s  when some d i s c o v e r i e s  

o r  i n v e n t i o n s  - t e c h n i c a l  by t h e i r  n a t u r e  - had an o v e r a l l  

and profound  impac t  upon t h e  human s o c i e t y  i n  . g e n e r a l .  P r o -  

b a b l y ,  t h e  most v i v i d  example o f  such  e v e n t s  i s  t h e  i n v e n t i o n  

o f  w r i t i n g .  An e v e n t  e q u a l  i n  scope  and s i g n i f i c a n c e  has  t o  

be c o n f r o n t e d  by us t o d a y .  I t  i s  t h e  making o f  t h e  compute r .  

Apprehens ion  no t  o n l y  o f  t h e  t e c h n i c a l ,  but  a l s o  o f  t h e  

social significance of its appearance was first expressed in 

1950 when the classical work of Alan Turing Computing Machin- 

ery and Intelli~enoe came out. However, it is only at the 

present moment that we have come close to being able to 

a p p r e c i a t e  t h i s  even t  a d e q u a t e l y  and t o  a c t u a l l y  r e a l i z e  t h e  

p e r s p e c t i v e s  i t  has  opened.  Now we have a l l  t h e  grounds  t o  

s t a t e  t h a t  w i t h  t h e  a r r i v a l  o f  the  computer  and w i t h  l c r e a t -  

i n g  t h e  programs which e n s u r e  i t s  f u n c t i o n i n g ,  we move f rom 

t h e  epoch o f  p ~ v s i o a l l y  o p e r a t i n g  machines  i n t o  t he  epoch o f  

machines  o p e r a t i n g  i n t e l l i g e n t l y .  T r a c i n g  t h e  ways o f  d e v e -  

lolxnent  o f  p h y s i c a l l y  o p e r a t i n g  machines  may p r o v i d e  us w i t h  

t h e  knowledge which  w i l l  become h e l p f u l  f o r  t h e  c o n c e p t i o n  

o f  what i s  t o  be expec t ed  i n  t h e  develol~nent  o f  i n t e l l i g e n t -  

l y  o p e r a t i n g  machines  and even  f o r  t h e  p u r p o s e f u l  d i r e c t i o n  

o f  th;La prooees~  

The a f o r e s a i d  may be r e g a r d e d  as t h e  g e n e r s l  i n t r o d u c t -  

i o n  t o  t h e  problem= u n d ~  d i s c u s s i o n  a t  t h e  p r e s e n t  o o n f e r e n -  
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ce, and, ix~regardlese of how general it ~ be, it bears a 

direct relation to them. 

The conference is devoted to computational linguistics 

and to a considerable extent its task is to elucidate how the 

latter is related to computational sciences as such, to mathe- 

matics, to linguistics proper, to artificial intelligence and 

so forth~ Behind these scientific disciplines lie such- 

although unmentioned, yet ever-present-entitles, categories 

and phenomena as i n t e l l i g e n c e ,  t h o u ~ h t ,  c o n s c i o u s n e s s ,  memo- 

r ~  comprehens ion ,  knowledge and many o t h e r s  which a re  i n -  

d i s p e n s a b l e  f o r  s o l v i n g  t h e  problems t o  be d i s c u s s e d .  

Let  us b e g i n  w i t h  r a i s i n g  the  q u e s t i o n  o f  what i s  com- 

p u t a t i o n a l  l i n g u i s t i c s ,  whe the r  i t  has  a c l e a r l y  o u t l i n e d  

f i e l d  o f  r e s e a r c h ,  and why i t  i s  n e c e s s a r y  to  e s t a b l i s h  i t s  

r e l a t i o n  t o  t h e  d i s c i p l i n e s  named i n  t he  program.  I t  cou ld  

balmily be c l a imed  t h a t  c o m p u t a t i o n a l  l l D ~ L s t i c e  i s  none t h e  

o t h e r  t h a n  l i n g u i s t i c s  employing  means o f  compu ta t i on  ( h a r d -  

ware and s o f t w a r e )  f o r  s o l v i n g  s t r i c t l y  l i n g u i s t i c  t a s k s .  The 

same r e f e r s  t o  c o m p u t a t i o n a l  s e m a n t i c s ,  c o m p u t a t i o n a l  s p n t a x  

( p a r s i n g ) ,  and Compu~ations~ p h o n e t i c s  ( a u t o m a t i c  r e c o g n i t i o n  

o f  a c o u s t i c  i m a g e s ) .  Taken as  a whole as w e l l  as  i n  i t s  sub-  

d i v i s i o n s ,  c o m p u t a t i o n a l  l i n g u i s t i c s  i s  o n l y  a component i n  

t h e  complex domain o f  i n v e s t i g a t i o n s  which u l t i m a t e l y  s e r v e s  

t h e  purpose  o f  b u i l d i n g  v a r i o u s  t y p e s  o f  i n t e l l i g e n t l y  o p e r a t -  

i n g  mach ines .  Taken as  such  i t  does  no t  v i r t u a l l y  e x i s t  o r ,  

a t  a ~  r a t e ,  does  no t  r e q u i r e  t o  be s i n g l e d  out  as an a u t o -  

nomous d i s c i p l i n e .  I n  p o i n t  o f  f a c t ,  i t  i s  c o n c e i v e d  o n l y  i n  

t h e  c o n t e x t  o f  o t h e r  s c i e n t i f i c  d i s c i p l i n e s  b rough t  t o g e t h e r  

by t h e  common s t r i v i n g  f o r  s o l v i n g  t h e  common t a s k .  That i s  
why i t  u ~ g e n t l y  r e q u i r e s  e s t a b l i s h i n g  end d e f i n i n g  i t s  r e l a t -  

i o n s h i p s  w i t h  t h e  o t h e r  p a r t i c i p a n t s  o f  t he  ment ioned  complex 

domain o f  i n v e s t i g a t i o n ,  

I t  f o l l o w s  from what has been s a i d  above t h a t ,  s i n c e  

t h i s  new o b j e c t  o f  i n v e s t i g a t i o n  has been  s i n g l e d  o u t ,  i t  
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shou ld  be r e s p e c t i v e l y  o u t l i n e d ,  and thus  i t  r e q u i r e s  d e f i n -  

i n g  i t s  b o u n d a r i e s  and i t s  t h e o r e t i c a l  f o u n d a t i o n  w i t h  s u f f i c -  

i e n t  p r e c i s i o n .  Th i s  i s  t o  a g r e a t  e x t e n t  hampered by the  f a c t  

t h a t  we d e a l  h e r e ,  a s  has a l r e a d y  been  s a i d ,  w i t h  a complex 

s c i e n t i f i c  f o r m a t i o n  o r ,  i n  o t h e r  words,  w i t h  a domain o f  

i n t e r d i s c i p l i n a r y  s t u d i e s .  Th is  i n t e r d i s c i p l i n a r y  domain has  

been  r e p e a t e d l y  r e f e r r e d  t o  as  t h e  c o g n i t i v e  s c i e n c e .  For  t h e  

sake  o f  c o n v e n i e n c e ,  t h i s  d e s c r i p t i v e  t e r m  s h o u l d  be p r e f e r -  

a b l y  r e p l a c e d  by a more compact one ,  vi_~z. ° c o g i t o l o ~  ° . The 

c o m p o s i t i o n  o f  c o g i t o l o g y  v a r i e s  w i t h  v a r i o u s  a u t h o r s  but  as  

i t s  i n d i s p e n s a b l e  components  a r e  men t ioned  l i n @ l z i s t i c s ,  p s y -  

c h o l o g y ,  t h e o r y  o f  knowledge ( e p i s t e m o l o g y ) ,  and computer  

s c i e n c e s .  W i t h i n  t h e  framework o f  c o g i t o l o g y  a l l  t h e s e  d i s -  

c i p l i n e s  do no t  e n t e r  i n t o  s c i e n t i f i c  c c l l o b o r a t i o n  i n  o r d e r  

t o  ~ i z e  m e c h a n i c a l l y  o r  make i n t o  a whole t h e  r e s u l t s  o f  

examin ing  t h e  same o b j e c t  i n  d i f f e r e n t  a s p e c t s .  Complex 

s c i e n t i f i c  f o r m a t i o n s  a r e  J u s t i f i e d  o n l y  i f  t h e y  p r o v i d e  t h e  

i n v e s t i g a t o r  w i t h  new t o o l s  o f  c o g n i t i o n  which cannot  be p r o -  

v i d e d  by any o f  t h e  o o l l o b o r a t i n g  d i s c i p l i n e s  t a k e n  s e p a r a t e l y .  

Such f o r m a t i o n s  make s e v e r e  demands i n  a cco rdance  w i t h  which 

d e f i n i t i o n s  o f  t h e i r  c a t e g o r i e s  shou ld  be e q u a l l y  a c c e p t a b l e  

f o r  a l l  c c l l e b o r e t i n g  d i s c i p l i n e s  o r  - what i s  t h e  e a s e  - 

s h o u l d  l i e  o u t s i d e  t h e i r  autonomous o r  s p e c i f i c  g o a l s .  

Th~s c o m p u t a t i o n a l  l i n g u i s t i c s  i s  l i n g u i s t i c s  i n  t h a t  

form which i t  a c q u i r e s  i n  c o g i t o l o g y ,  b e i n g  i t s  fundamenta l  

component .  I n  i t s  t o t a l i t y ,  c o g i t o l o g y  makes t h e  t h e o r e t i c a l  

f o u n d a t i o n  f o r  b u i l d i n g  v a r i o u s  k i n d s  o f  i n t e l l i g e n t l y  o p e r a t -  
i n g  mach ines .  

The basic and m u t u a l l y  d e t e r m i n e d  c a t e g o r i e s  o f  c o g i t o -  

l o ~  a r e  i n t e l l i g e n c e ,  knowledge ,  l a n g u ~ e .  None o f  t h e s e  

c a t e g o r i e s  has  a p r e c i s e  and i n d i s p u t a b l e  d e f i n i t i o n .  I n  t h i s  

s i t u a t i o n  one has  t o  p roceed  f rom some working d e f i n i t i o n s  

whose s u i t a b l e n e s s  i s  v e r i f i e d  by subsequen t  p r a c t i c a l  r e s e a r c h .  

I t  s e e ~  a c c e p t a b l e  i n  t h e s e  c i r c u m s t a n c e s  t o  d e f i n e  i n t e l l i -  
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genoe as an i n h e r e n t  i n  l t v i u g  organ isms  mechanism of  g e n e r a t -  

i n g  knowledge and i t s  p u r p o s e f u l  r e a l i z a t i o n  i n  the  i n t e r a c t -  
i o n  of  an o rgan i sm wi th  the  env i ronment  of  i t s  f u n c t i o n i n g .  
Here by env i ronment  i s  meant t he  sum t o t a l  of  pb ,Ts ica l ,  
s o c i a l ,  and s p i r i t u a l  f a c t o r s  which an  o rgan i sm me e t s  w i t h  i n  

the  p rocess  of  i t s  v i t a l  a c t i v i t y .  

O w i ~  t o  i t s  d i v e r s i t y ,  to  p rov ide  a more o r  l e s s  u n -  

e q u i v o c a l  d e f i n i t i o n  of  knowledge i s  more d i f f i c u l t ,  a .  a 
m a t t e r  of  f a c t ,  t he  p r imary  goa l  o f  o o ~ t o l o ~  as t he  t h e o r e t -  
i c a l  f o a n d a t t o n  f o r  f u l f i l l i n g  t he  t a s k  posed above i s  the  
d e s c r i p t i o n  of  the  n a t u r e ,  shape ,  and scope of  human knowled-  
ge .  At t h i s  s t a k e  of  cominK i n t o  being, c o ~ t o l o ~  .has to  
d e a l  o n l y  w i th  t hose  k i n d s  of  knowledge which possess  t he  
q u a l i t i e s  of o b j e c t i v e n e s s ,  which a re  endorsed  by memory, and 
which a re  d i s c r e t e  i n  form. 

A l l  t h e s e  c h a r a c t e r i s t i c s  a re  a c q u i r e d  by knowledge 
t h rough  the  i n s t r u m e n t a l i t y  of  l a n g u a g e .  To them i t  a l s o  adds 
i n t e r p r e t a t i o n  of knowledge s i n c e  i n  the  e n d o r s i n g  i t  by memo- 

r y  as  w e l l  as  i n  the  p rocess  of  makinK i t  d i s c r e t e  one has t o  
d e a l  w i t h  cho ice  and s i n c e  t he  knowledge the  machine o p e r a t e s  

w i t h  has to  be a p p l i e d  to  c o n c r e t e  r e a l  wor ld  s i t u a t i o n s  
which can be i n t e r p r e t e d  i n  a d i f f e r e n t  way° 

When we speak about  b u i l d i n g  i n t e l l i g e n t l y  o p e r a t i n g  

mach ines ,  two 4,npor tant  f a c t o r s  shou ld  be t a k e n  i n t o  a c c o u n t .  
Hachines  of  t h i s  k i n d  c a n - o r  i m i t a t e  m a n ' s  i n t e l l e c t u a l  a c t i v -  

i t i e s  i n  t h e i r  e n t i r e t y  bu t  a r e  employed t o  per form s e p a r a t e  
a s p e c t s ,  p a r a m e t e r s ,  o r  "Jobs" of  human i n t e l l e c t  ( i n t e l l t g e n -  
c e ) :  Due to  t h i s  s e p a r a t e n e s s  t he  mechanism of  t h e i r  f u n c t i o n -  

i n k  should  i n s w l t a b l y  d i f f e r  from t h e  way t h i s  work i s  p e r -  
formed i ~  t he  i n n e r  t n t e r c o n n e c t i o n s  and i n  the  c o n t e x t  of  t h e  
t o t a l  complex struo~turo of  human i n t e l l i g e n c e °  ~n I d e n t i f i c a t -  
i o n  c a n . b e  drawn here  o n l y  w i th  r e s p e c t  t o  f i n a l  " p r o d u c t s ' °  
And, as the  h i s t o r y  of  o r e a t t n K  p h y s i c a l l y  o p e r a t i n K  machines 
teaches us, i n t e l l ~ g e n t l y  opera t ing  machines are not b u i l t  to  
mere ly  i m i t a t e  some °.lobs" of  human i n t e l l i g e n c e ,  bu t  i n  o r d e r  " 
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t o  i n c r e a s e  t h e i r  workin~ p o t e n t i a l s .  B e s i d e s ,  ~udglng from 

t h e  e x p e r i e n c e  w i t h  p h y s i c a l l y  o p e r a t i n g  machines  w i t h  t h e i r  

power a lmos t  i n f i n i t e l y  i n t e n s i f i e d  where we a r e  c o n f r o n t e d  

w i t h  no t  m e r e l y  t e c h n i c a l  o r  s o c i a l  problems but  w i t h  t he  

problem o f  t h e  e x i s t e n c e  o f  man o r  o f  t he  s u r w l v a l  o f  t h e  

l i f e  on t h e  e a r t h  i n  g e n e r a l ~  a l r e a d y  a t  t h i s  s t a g e  i n  t h e  

development  o f  i n t e l l i g e n t l y  o p e r a t i n g  machines  u tmost  c a u t -  

i o n  i s  a b s o l u t e l y  e s s e n t i a l .  
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