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N - 1 4  
C o m p u t e r  S t u d i e s  in 
Form a1 L i n g a i s t  ics 

Department  oE C ~ m p u t e r  3rpd 
Zomrnuniza t i a n  S ~ i e n c ? s  

TtIE U N I V E R S I I ' Y  OF UTCF?IC.r \Y  
A n n  Arbor, M i c h i g a n  481.39 

J u l y  1978 

COflP'3T A T I O N R L  L I N G P I  S T T C S  IN THE USSR 

Joyce F r i e d m a n  

A B S T R A C T  ------- 
A S  p a r t  of a n  o f f  ic ial 3. s (JSS?? 

ScSenze  Pxchaaqe  o n  A r p l  i c a t i c r n s  of C s m p u t e r s  

in Mana<7ement,, a s u b g r o u p  on n a t u r a l  L a n g ~ , a . g ~  

p r o c e s s i n g  v i s i t e d  t h e  s o v i e t  U n i o n  €con: R.ay 

25  t h r o u g ' r  J n n ?  1 1 ,  1978. The q r 3 u p  a z t  w i t h  

s z i e n t  ists i:~ Noszow, N ~ v o s i b i r ~ s k .  L e n i n g r a d ,  

3 n r l K i e v .  T h e r e  were fornral rn2e; t inqts  a n d  

p r e % s e n t a t i o n s  of t e c h n i c a l  m a t e r i a  I, 3 n d  3 l s o  

m3ny i n F o r n d 1  d i s c u s s i o n s -  This report  

p r e s = g  t5 a v i e w  of S o v i e t  c ~ m p u t  3 t i 2 , n n  1 

l i n q u i  sti:.s wh i ch emerged f ~ o m  t h e s e  

3 i s ~ u s s i ~ n s .  



T b c ~ ~ l l m S . / r l S S P  Science Exchange o n  ~ p p l i s a t i o n s  o f  Comput?rs 

t o  tlanaqenzr t i n = l u ? e s  m a n y  sub-ta.;ks. T h e  exchange  in n a t u r a l  

l a n g u a q ~ .  p r x e s s  in7 i s  one task undet-  t h q  t o p i c  " t h e o r s t  iza 1 

f oun d a t  i on.; f ~ r  softwarir i n  applications i n ,  rconomics and 

man~rle?nent~* ,  T h e  2 x c h a n q e  i n  na tura l  languqgc.  procsss isq uss t o  

h v o  bequn in J u n e  1977. However, a scbe lu le i  t r i . p  by 11-5. 

q r i r h n t i s t s  WCI,? c a v z s l L ~ 3  at t h e  f a s t  m i n u t e  b y  t h e  USSR s i3e:  t 9 e  

r ~ 3 ~ 3 n  7 i v ~ n  was t b 3 t  there wera no h o t e l  ro=,ms a v a i h b l e  i n  

~ O S Z  OW, r n  s ~ i t c  this initial disappointment t h e  e x c h a n q e  

h ~ r j ~ r  r i r  Y , v e n % e r  1977 when t h r ~ ) ~  S 0 v . i - t  s c i e n t i s t s  v i s i t e 3 + =  t ? e  

rtqiterl S t l t ~ r g  f ~ t  two w a e k s ,  The visitors w ~ e  Al,exand?r 

Y3ri q m v a  tl i o r  th? Academy of Scjence:, Campu t i n g  Cs8 ter i n 

N o v 7 s i t . i  rsl an  I Victor E r i a h r i n  an3 Dmitri P ~ s p e l o v  of  t n e  

3 of C i ~ i c n : ? s  roaprl t inq Center i r ,  MOSCOU. The t r f p  

r p o o r t e d  i n  this roCe is tfic rescheduled v i s i t  by t h a  O.S. * 

i l ~ L 0 q a t  i o n .  Tt t o o k  place Pay ?R to June 11, 1378,  

Tt16 m>nhcat . ;  of  t h -  UIS. d c 1 e q a t i . o ~  v c r e :  D a n a l d  Aufcrnkam?, 

. F ,  ' J r S r  C h 2 i r r n c r n  of the I1.S./USSR J o i n t  working Croup  3e 

S c i c n t i f  LC an1 T ~ z h n , i . = 3 l  C o o p r a t i o . \  i n  t h ?  A p p L i c a t  ion 3 f  

C o n p u t e r r  t o  * a n a j e r n n n t  ; Sue Rogner, 4. E m  ; J a y c o  P r i e i r n a ~ ,  

? r p a r t \ e n t  o f  Z o a p u f e r  3114 :onttnunica tion S c i e n c z s ,  T h e  U n i v e r s i t  p. 

of q i c h i g i n ;  t o b n  H 3 )  h o u l ,  B o l t  Beranet a n d  Newman, Inc., 

C n m b r i d q e ;  5 t 3 n l ~ y  P c t r i c k ,  M a t h e m a t i s s  Dspqrtment, f 3  r 

T. 1. a a  t s 3 n  R ~ s e a r r :  h L o n t z e ,  Yort t o w n  i l r i 3 t . t ~ :  S a l i y  S e d e l o u ,  

D?.qartmc.ntr ,  of  U ? g u ~ + s t i ~ =  and  Co~puter  S r i e n c e ,  O n i v e r s i t y  3f 

S a n s a s :  a n 1  Udlt'.~r A .  Sei le low,  D e p a r t m e n t s  af F o c i o l n g y  3 1 d  



computer Sc i en?e ,  UR $ v ~ r s f t y  ~f Kansas. The 0-3 .  l e l e g a  tinn vis 

a c c a m p a n i e l  t h r o u g h m ~ t  t h e  t r i p  b y  A .  5. ~ar%n'p@ni 3f 

N o ~ o s i b i  rsk . 

T h i s  report g r 3 u p 5  t o g ~ t h e r  similar work dane in d i f f e r e ~ t  

locat ions-  rllh3: m a i n  p a t t e r n s  of the n a t u r a  h n g u a g e  p r a c e s s i ~ g  

and theorem-provin! sys tems  c a m  he v i e w = d  3 5  based an ( 1 )  

linquiqt ~ C S ,  ( 2 )  ar t i f i c i a l  i n t e l l i g e n c e ,  9r (3) l a g i b c ,  a l t h o i * ~  h 

t h o  d i s t i n c t i o n s  ara tr, somt. e x t e n t  a r b i t r a r y .  We also i n  

o v e r ~ i ~ w  oC t h a  compu tsrs and yroqramming 13ncjuages a v a i l a b l e  f st 

w 3  t iA c a m p u t l t  f o n a l  l i n g u i s t ~ c s .  Work on Iexicography, 

t h e s a u r i ,  a n d  speech re?ognf.tibon uas a l s o  d i scuspe i l  on t h e  v i s i k ,  

halt is not z a v c t ~ ? 3  S D  t h i s  r epor t .  

The m3i.n root.; of t h s  I i n 3 u L ( s t i c a l l y - b a s ~ d  work are t h e  

mean &ng-.text  mod91 of Fel'chuk, d ~ p e n d p n r y  grammar, 3 7 d  

t tans€ormat ionaR qr%mmqr, T h e y  are v a r i a u s l y  i n t e r p r e t e d  by  

diff e r ~ n t  s y s t e a s .  

Zopa S h L  yayi tqs ,  taboratory o f  nach ine Tch its l a  t io3 

T n s t i t u t e  + a ? r e x a n  Lanljtia3es, d e s c f i b e 3  a n  E n g l i s h  to R u s s l i n  

mach i n e  t r a n s l s t  i o n  s y s t e m  u n d e r  d e v e l o p m e n t  s inze  1972 a n d  b s s ? d  

pr imari ly  on +he m e s n i n l - t e x t  nroAoL. The r z p r e s e n t ~ t i o n  is a 

&ependency  t r e a ,  w i t h  w o r d  order i n f o r m t i o n ,  n : , r p h a l o g y  awl 

s e n a n t i c / s ~ r n t a c t i c  va lr3nc ies .  T h i s  s t r u c t u r e  preser9 . s  a l l  tae 

turf ace d a t a  but is a l s o  c lose  t a semantic c e p r z s a n t a t i o n  ~f 

t h s  text .  f her? i 3  a Aict ianary a n d  a gramaar for  a a c h  Languiw-.. 



The* aramrmr r r l l ~ t  ar- of t h e  two forms: &f <structure> t,b,zg, 

< c ? n d i t i o n > ,  an3 iC Cstacture? thgg <traasform%tion>. Semantic: 

inf~armat ion i n c l u i e s  senant  ic descr i p t ~ o n s  of l & r i c a l  2 n d  

rn3rph013qic31 p n  its and the s e m a n t i c  a c c e p t 3 b i L i t y  af word p a i r s .  

T h e r e  is a d i c t i o n i r y  OF 3 0 , 7 0 0  l e x s m e s ,  d e s c r i b e d  in terms of 30 

semant ic  p c i n s t  i v t - s  The s y n t a c t i c  arid rzemfnt iz  d t r u c t u t e s  are  

coqpatihlo, so ansl'ysis q3es onl'y a 3  d e e p  as is nates-ry f o r  a 

qbivu& s ~ > n h n c e .  S h a l y a p i h a ' s  q r o u p  worKs Dn L r n c r u i s t  ir! aspecr s 

dnl y ;  ther- is go ~ a ~ p r l t e r  i m p l e m e ' n t a t i o n .  

Uri Aqresyan 3 t s o  wares with t h e  msan i 'gg - tex t  ~ o d e l  and wi.th-  

m a c k r n e  t r l n s l ~ t i o n  a s  the~jo3f- H i s  work i s  nri-rltgrlly on Prenzh 

t 3  R u s s i a n  t r h n s L i t i i > n s ,  b u t  he aLs9 works .or1 ~nglish. H i s  

w n q l  ish grlmmar is cia i d  t o  b h e  most c o m p l e t ~  evrr p u h l i s h e l  : 

thh n o s s i i n  qrImmlc w i l l  soar1 appear. Th- l i m j u i s t i c  a d e l  g i l l  

have fovr v3 r ts: m:,r ~ h o l a g y ,  deep syr l ta  x ,  sdr f  a::e s y n t a  x, a ~ d  

r,om-ntics; bowever, the zurren t r e d u c e d  n o 4 ~ 1  l ~ k s  seiuanties.  A 

q i r t i o n 3 r y  g i v 2 s ;  fgr  e a c h  ~ r 3  its morphol~gy ,  its s y n t a c t i c  aud 

seqa n t i k  f-%+ur=s ( there  are 1 5 0 - s y n t a d t  ic features;  5 0 0  semantic* 

f e a t u r e s ) ,  t h e  s e m s n t i c :  c r i t e r i a  for p o s s i b l e  g o v l e r n i n ~ j  word.;, 

a n 1  selccti?ndl q~strirtions. Rule sch'ema or wsynt3gmas''  go frrrn 

morpheme s tructr~re  to a surface s y n t a c t i s  s t r u c t u r e  that is 'in 

unor 3erod' 4znendency t ree .  T h e - r e  arc a hottt 2) 3 s y n t l  p a s  f ~r 

R u s s i a n ,  each r p p r e s e n t i n l  29 r u l e s .  A s y n t l y m a  allbus a trze  

w i t h  X over  Y ts be c o n s t t t u z t e d  from a s t r i n g  c ~ n t a i n i n g  X and Y 

un l o r  var iaus  complex,  condi t ions.  The. I r x i c a  1 i n f o r n a f i o n  a n d  

th .3  s y n t  a-jmls d e t e r m i n e  tho transfotrnation from worf s t t i h  r t o  

s u r f  ace-syrrtact ic s tructure .  A d e e p  s tructure is t h e n  define? a y  

l t p - a r a p _ h r a ~ t i ~ ' t  I .  whish c o n v e r t .  f o r  exsm~Le,  s&g&& t o  



del.'kxgr when t h a  ob-ject is 3 -- b l o w .  The daep  structure is no 

l o n ~ e r  l a n q u a q e - s p c i f i c  b u t  is r 1 n i v e r s 3 1 .  and  s e r v e s  as  t h e  

h a s i s  f o r  t r a n s l h t i a n  h e t w e ~ n  languages, 4 ~ r e s y 3 n  S t r e ~ q e d  t ~ e  

v a l d e  of c n n t i n u i n g  t o  work on the same l i n p i s t i c  moilel i n  or3zr  

tFi complete its dev; lopmant;  he e o n t r A s t e d  this w i t h  the attTtq1e 

ok soinr current A a ~ c  icap l i n g u  i s r s .  

T h e  1 l i n ~ u i - s u "  I a k a l e v ,  d f  t h q  Sconomizs I z ~ s t i t t r t ~  L ?i 

d e v e l o p i  ny 3 nat u ra1  l w i c j u a ~ e  in ter face  for (r ?1 t a  b a s c  sypd-en..  

Tbjs work h a s  c g r n p u t ~ ~  s u p p o t t  an?, is r u n n i , n n  soon *in 3 

Isrqe  f a c t ~ r y .  T h 2  8aturaL lanquaqt. srlt~se+ has sentencss  sucla 3 5  

' l w h ? t  1s t h e  ntrinher o f  wqrkers a €  < r y p e >  i n  < p l " a c ~ > ~ '  an4 is 

s a i d  to h- easy %r o c o n ~ m i s ~ : ;  to 3earri. The s y s t m  is based 3 h  

v ~ r y  recent m o d s l c  3 f  t r a n s f  o r ~ a t r o n a l  gramnar:  I s k 3 1 e v  m e n t  i o n z d  

"tracc ls"  3 s o l e  3f J a c k e n 3 3 f  f * s  t h e o r i c * ~ .  'Ih= s y s t ~ m  TOPS Er3a 

i n p u t  t o  ti d e e p  ~ > t r ~ l c t t ~ r e  f rqmv which i t  c o n s t r : ~ z t s  a farmula  i 3 ~  

t b ~  c o ~ r ~ t ~ t  ion of % tl~tnericaL result. 

AT-hated s y s t ~ r a s  are b e i n q  d e v e l o p c 3  a t  t h  Colnpi~ting C e n t x -  

of, the Rcai-my o f  S z i e n c e s  n t  MOSCOW, 11niiar t t , a  direc t i on  3f 

V i  -+fir Driq b r i n  s n i l  a t  t h e  C o m p u t i n g  renter  dP t h e  Siberiir, 

P i v i s i o r t  ~f t h ~  R z i d e a g  of S c i e n c e . ; ,  N a v 3 3 j  trirsk un8er t 1 2  

a i rec t i on  r~~ l l?xan3e-r Narin'yani, i n  ~rshdv's . g r o u p .  

T h e  system ?enonstrated to us  i n  M o r c ~ w  w l s  D r L O S  ( D i a l q q i e  

Inform.itio? L o y i c a l  System). This work is h e a v i i y  i n f l u e h c e d  3 y  

a r t i f i c i a l  i n t e l l i g c ~ n c e  work in t h e  U. S. 1 8 r i . b r l n 1  s p e n t  scvan 



m o n t h s a t  L f - F . ,  w3rking u i t h  William R a r t j n  and w i t h  C a r l  

H e w i t t - )  DTLOC; is w r i t t e n  in L I S P  and r u n s  3n t h e  BESrl-6  co~~pli+il.c 

in Ho'scow, a well as Dn a PDP-11/45 a t  the I n t c z r n a t i a n i l  

'Institute f o r  Appli.23 Systems A n a l y s i s  in Laxcnburg, A u s t r i . 3 ,  

Ths sptern is i n t e n l e d  both  to test var ious  a p p t o a c h e s  to n a t t ~ r l l  

language processi.nj and for praet  i c a l  a p p l i . ~ a t i o n s . ,  I t  z o n t a 3 . q ~  

an  hTN l i n ~ u i s t i c  processor and a s e m a n t i s  p r x e s s o r  ba-sea > n  

f rsnes.  The cut reat  applications are3 i a i r l i n e  t i . c k ?  t 

reservat ions:  t h e  3?morjstration was however on 3 very  s m a l l  d a t a  

h a w  of A T B  Ifat trraf Languag e S y s t e m s  ( i n c l u d i n ?  D I L O S ,  qU5,  RFL, 

O u t ,  anrl LlfNAP).  T h e  s y s t e n  was a H e  t o  answer s i m p l e  n a t u r s l  

lanquaqe q u e s t i o n s  from the data Ddse hut i t  was n o t  p o s s i b L e  

from the d e m o n s t r a t i o n  t o  c lz t  a good f e e l i ~ g  f o r  t h 2  a c t u a l  r m f e  

.oI  1 anou age aesgptei. 

r J a r i n * y a n i e s  ?coup i n  N o v o s i b i r s k  h a s  17 p m p l a ,  i n z l u 3 i n c f  6 

l i n y u i s t s  a n d  9 mathem3tgcia n~ and programmer=., U n t i l  3 f ? w  

y e a r s  ago, the worlr followel Mel@Chukes morl3L. P h i s  h a s  nou besn 

abandoned here a q d  work proceeds a l o n g  faur lines, so f a r  

r a l a t i v ~ ? I v  i n d e ~ e n . 1  z n t l y :  ( 1 )  Marine yi tni  is d e w e l p i n g  a fggcxrl 

L i n q u i s $ i c  moig& w h i c h  z o m b i n e s  d e p e n 3 ? n c y  an3  c o n s t i t u e n t  
--I -- 
s t r u c t u r e  i n  n m i ,  xed multi-level r e p r s ~ e n t a  t i o n .  A n a l y s q s  

proceeds by loc31 m 2 d i f i c a t i o n  of t h e  qraph s t r u c t u r e s ,  axpar ld i lq  

and c o m p r ~ s s i n g  z3se frames at v a r  o u s i . 1 ~ ~ e l s .  l'he l i . n g u i s t i ~  

mo3el so f a r  i n z l u 3 r z s  form1 d e s c r i  p t i q r ~  3f a i v e r b  groqps 3 1 d  

a d j e c t i v e  .jroups, T h i s  formal model h a s  now bezn  w r i t t e n  up,  b u t  

so far is not i m p l e m e n t e d .  ( L )  The s e m a n t i c  g u e s t i o n - a n s w m i ~ c ~  

s y s t e m  VOSTJK-O contains a formal  model of time. 0 4  t h e  b a s i s  3 f  

t e x h s  of s e n t a n y e s  s u c h  as w P r o m  the 3rd up t o  t h e  13th of f i n r l h  



f l i k e  was i n  ~ o s c o w ~  it answars guestions'like Vhere uas Y i k e  a t  

Roon on the 17 th  oc March?", T h e  s y s t e m  is coq33 iq S E T L  4nO was 

i leaonstrate3 t~ US. W h i l e  t h e  natuta& language frqment is st i l l  

smakl,  e v e n  For a m:,de'l of time, (el g- nd ti"me s d v s r b i a l s ) ,  t,+e 

i n f  e r e n c i n y  schame workad  s u c ~ s s € u ~ l Y .  ( 3 )  Sev3y3 1 

t ~ a p p l i c a t i : , n a 1 ' ~ s y s t e m c s  are b e i n g  devel  ped- T h e  f i r s t  of: thp-3 ,  

the PL-1 fBrnin i"  or " t o y w  system Z4PSIR20 use': a s s e n t i , a I l y  Q O  

syntactic 3 r , a t y s i s  ( t h m q h  i.t relies h e a v i l y  on word order) .  I t  

has. a w e l l - 3 e f i n e d  s u n j e c t  domain,  a d a t s  base 3 oersonn~l 

i n f ~ r m a t i o n ,  and 3 vswers q u e s t i o n s  s u c h  3 s  *'who n n d e ~  3 0  e a r l s  

more than d ~ e r a q e ? ' ~  (Sa lary  informat ion is ~ u h l k c  i n  the US5R. L 

T n  this v z r y  L i m i t e d  s u h I ~ c t  dorn;li.n, t h 2  a n w o a z h  works u c l L ,  

The t ' m i d l i t t  a p p l i c a t i o n n b  s y s t e m  is u n b r  d ~ v e l o p m e n t  a n d  ins morp 

s y n t  a c t i c a l l y  o r i e l  t ,.dl 1 t w i l l  c q n t a i n  a n o n d e t e r m i . n i s t i . c  

bottom-up p3rs-r FSc a b i g  p r y  c o n t e x t - s e n s i t i v e  gramqar wit 11 

8 i s c o n t i n u ~ u ~  ~ o n s t i t u e f - t s .  (4) The final s u b j t o n p  is tbc 

p r o q r a m m i n ~  l a n g u a p  group; i t  hss . irn~lem\ented 3 E T C  on the BESY-  

f i  * 

In f l~scow, a t  P T N I T I ,  t h e  r i n g u i s t  E, L3. P a d u c h e v a  and t h e  

mathemat  i c i i n  I!. D. R o r e l s k a  y a  ace d e v e l o p i n 7  j ? i n t l  y an anproszI1 

t o  natura l  lanquaqf  ~ramssi  nc, b a s e 4  Dn b o t h  t r fns farqat  i7,r.tl 

grammar a13 f i r s t -order  0 .  T h e  c l ~ r r p n t  3onai .n  is c o n v e r v  

theorems in ge.ornetry. T h e  system is a b l e  to prqzess-  ~ e o m e t c y  

theorems and p r b a a c e  t h e i r  19conv&rse theorems". In t h i s  s y s t z m  

t h e  semantic r e p r ~ s e n t a t i a n  1anquage i s  first warder loj i .2 .  

A l g o r i t h m i . 3  procedures f o r  a n a l y e i s  a n d  s y n t h e s i s  have  been 



'deoelop~d, ss we 11 3 s p r o c e s s i n g  procedures w i t h i n  t h e  logiz. 

T h e  l i n q n i s t i c  p s c t  of t h e  methoi t  i s  based on t r a b s f a r m a t i o n n l  

grammar.- As i th. case w i t h  most of t h e  S o y i e t  work 3x1 

trans€c)rrmational grammar, t h e  d e e p  s t ruz turs  uses d e p e n d e n z y  

grammar t ~ ~ h e c  t h % n  constituent st rlict ure gr 3 rnmar. T$ e 

transformations  a r 9  o r i g i n a l l y  w r i t t e n  in the Foruhrd d j x e c t i o ~ ,  

i - e m  from j e e p  to s u r f a c e  s tructure .  A n a l y s i s  is 33ae u s i n g  a 

wrsverse?'8 vecs i n n  of each t t a a s f o r r n a t i ~ n  ( n o t  o h t a i n - j a  

~ ~ ~ t h m a t S c a t l y ) .  W h i l e  t be f orwarJ transf~raatiaks ar e 

l i b i + p e ~ l ~ e n t  of oc let the  reversal  rules  are  s t r i c t l y  o r l e r ~ l ,  

f o r  e f f i c j e n e y .  There a r e  3 0 - 3 7  t ransforaabions ,  each e ipress?3  

as a s t r u c t u r a l  d e s c r i p t i o n ,  g iver  as a t e n p l a t ? ,  and a 

s t r u c t u r s l  c h a n y e ,  q i v ~ n  as a s s q u e n c t 2  o f  e l - n ~ n t a r y  operat iom.  
a 

The w o r k  I s i 3 vc.1ope.I i n  d e t a i l ,  b u t  has no c o m p u t 2 r  

i m p l e m ~ n t a t i o n .  T h e  s y s t t m  is s a i d  to c o ? t e ~ n  interestiiq 

s c , L n t i o n s  29 pt:,hLsms of q t ~ a n t i f i c ? t i o n ,  n e q a t l o n ,  a % d  

con j unct iov re\l uct ion .  Tm e a u t h o r s  raport 32 ,  w i t 5  son tr 

amusement, t b a r  tPe d e s c r i p t i o n  of the work was p r i n t e d  i n  42,030 

copi 9s. 

The current work at t h e  U n i v e r s i t y  3f L e n i n q r a d  u ~ d e r  3 

T s a i t i n ,  F a c o l t  y of E n q i n e ~ r i n g  and irathematics, was c l s s c r i b e d  t o  

us b y  others as based 3n 197ic8 bat l ' s e i t i - n  h i m s e l f  took a 

p h i 1 o s o p C i : : ~ l  appr3acb  jn h i s  d i s c u s s i o n s  v i t ~  us. His renarca 

vere mor- sagge-; t i v l  thcEf 3 z s c r i p t i . v ~ .  He i n i i c a t e d  t h a t  his 

approach t> c a t u r 1 1  l a n q u a g e  was bf a n a l o g y  to programming 

1anquast3s8 u s i n 7  m l z  ros as: i n  operatinq s y s t z a s .  Hz  cLar'lPad 

" t h a t  t h e t e  is n 3  s u c h  thing as meaningn, b u t  s a i l  t h 3 t  Itis 

approach di3 us% pr~sedural s e m a n t i c s .  H i s  p c e v i o u s  work 3'1 



c o m p l e x i t y  a n d  ti a o r ~ n - p r o v i n g  i.s not related t o  h i s  wark 3 n  

natural l a n g u a q ~ .  However, h e i d  P argue  ' t h a t  a n a t u r a l  1 angu'iga 

s y s t e a  for c o m p u t a r s  s h o u l d  teflect t h e  fact t h a t  natur31 

langua )e p s c f  ormanca by people doe? not r;epu. ire  e x p 3 n e n  t i . a l  t i m a ,  

Tsertln's nun current u3rk i s  no& on natura l  1an3uage,  a s  h e  i s  

b u s y  v r i , t i n g  3 9LGQL68 i .mplerr \ en ta t ion .  

Tsc r t i  n a n 3  t i a k . i n a ,  formerly of t h e  F a d  Lty o f  P h i  lolog\, 

also ta lke?  d h o u t  s s v e r a l  esrl i .er natural l a n a u ~ g e  s p s t ~ n s  ~ h i . > h  

I am unclb le  & a  3 l s t 1 n q u z s h .  They are descrrbed  i . n  a number 3f 

o u b l i - c a t i o n ;  from 1366  on. In gererat ,  t h e y  v r p L ~ y  S e p a n d r n -  y 

grammarc, 3 use t ran . ; f~rma  b ions  d 1 1 r i . n ~  ~ y n t d 2 t i . ~  d n a l y ~ i . 3  - 
P p s t ~ i . c t L o n z  on t h a  g r a m a t  a r e  stated : in  the p c e d i z s t e  calculus 

and resolution ' th9or-m-provinq i,s u s e d .  -'The g o a l  is E n q l i s h  t o  

Rus- ran translat i.on o f  scien t i . E i . ~  tlrose- 

Thc  s y s t e m  of 3 .  K a p i t o ? o v a ,  riead of t h e  Laboratory 3 f  

A ~ p l i . e ; i  C y b e i . n e t i . c s  at. t h z  Institute o f  C y b e r n e t i s s  at Kiev, i . ~  

an i n + ~ r a c + i . v e  t h ~ . , r ~ r l l - ~ r o v i , n ' ~  s y s t e m  fbr m a t h e r n n t i . c ~ l  t e x t = .  

T h e  0 h y e r t i . v ~  i s  t o  b e  a b l e  t o  f i .1  l i .n  t h a  s ta 'hdard uapq i n  

proofs, as  i n d i . c a t a 3  by "it is o b v i o u s  t h a t w  or #'as i r k  the  pro:,f 

of tho n r r u i ~ u s  Theorem", T h e  t e x t  i.s f i t s t  p r o c z s s e 3  manually 

rnto a h i $ h ' L y  s t y l r z e d  mathanst1ca1 languaqe- O n l y  t h e  f o r m  1 

mater ia l ,  theorvus rni l  p r o ~ f  s, is analyzed: d i s z u s s i o n  i.s t r e s + ~ C  

a s  comment and i..; ianored b y  the programs- SeveraL larae t e x t s ,  

i n c l u d i n g  Curers a n 3  R ~ r n e r  Al9ebrai.r T h y z y  of Ztou_~_s,  have hosn 

p r e p  rores5~3.. T ~ P  t heorem-prover i . ~  \ ta i lore& t o  the s p e c i f i c  

mathematicd.  iom?rn- X t  uses resolution thzorem-prav in j ,  

heur i.sti.c t e c h n r  ques, a s  w e l l  a s  s p e c i - a 1  mathems ticil and l o g i -  a 3 1  



t a c h n i ~ r i e s .  TM s y s t e m  has b e e n  programmed and i s  about  to ~e 

t r i e d  o u t  o a r e c e n t  thesis.. T h i s  p r o j e s t  is of ton yescs 

. l u r ~ t i o n ,  a n d  has  h a d  a m i n i m r ~ m  or 12 p e o p l e .  

T n t e r ? ( s t  i n  Man tscfne grqmmaru was c o n s i d e r s b l ? .  Fly talk i n  

Moscow w3 s v e r y  we11 at tended,  arid there ware mnrlv gosd 

qttest ions .  i'he a u d i e n c e  was qeneraI.11 famiILar w i t h  R p n t a g u ~ ~ s  

w.o r k- a n 3  w i t h  r e z ~ n t  p a p e r s  o r ,  t h e  t a p i z  in ~ r t  ieicilr. ---- 1 
~ n t e l l i g e n z -  qn?. ~~IIOCP t i c a l  k&i.ggi~tics. The interest seeme3 t o  ------- ---- 
c q e  fr-nn P morei g neral  interest  in b g i c  as a kr,owleZje 

1 

y e p r ~ s ~ n  t3t  i n n  i'n n a t a ~ a  1 langudge -systems. Aqafanov i n  

N V s i i s  is 3 Is3 i n t m s t e 3  i r i  tb,e p o s s i b l e  a p p l i c n t i o n s  ~f 

Yont 3 9 ~ ~  gra m n r  t o  pro~ramm i n 7  l a n g u a q e s .  

C o a p u t ? r  s c c ~ s s  appelrz 6a be m u c F  more J i f f i z u l t  to o b t a i n  

f o r  c a a p u t f t  ion3 1 l i n q ~ l & s * s  i n  t h e  Soviet  U n i o n .  flany of t ' r e  

pr,a-jects h3if no c m p u t s r  s u p p o r t ,  even though t h e y  wsra i n  a r e s  

w h e r e  c n m p A t ~ r  t e s t i n g  of grammars or t h e ~ r i e s  c a u l d  b s  v e r y  

u s s f u l .  Y 3st of t h e  compllting was on the second-generat ian '  

co'0puYer 9ESfi-6, a1 t bough them axe more rezent  computers, e. g. , 
t h c  ES-ED4 (Qyad) ,  series,  a v a i l a b i e -  for o t h z r  p o r p o s e s .  0 . 3 ,  

c o m p ~ ~ t e r s  wers or orrler from Hewlett-Packard-,  CDC, aqd  

9urrouqhs-The  t e r m i ~ a l s  3 sau were m a i n l y  g r a p h i c s  t e r m i n a k s  

from Eastern Europe, with b o t h  Roman and  C y r i l l i c  character  s e t s 2  

and seortled fine in u s e .  

There is m u c h  i n t e r e s t  i n  advanced progr3mming languages .  



SETI,  is imp1 ernentef i n  R o v o s i b i r s k .  ( T h i s  i s  with t h e  a k d  of t h e  

U. 5.  /USSR Science  e x c h a n g e .  1 'In Moscow, PASCAL is i m p ~ e m a n t a l .  

Tn I . e n i n g r r l ,  T s e i b i o  i s  i m p i e ' m e n t i n g  A L G O L 6 8  f3r the Ryad s e r i ? s  

of c o m p l l t e r s ,  c o m p s t i b l e  w i t h  t h e  IBPI 36% 

We d i 3  h a v e  occas ion ta see some i n t e r a z t i v a  s y s t e m s  i n  

opet a t i o n ,  ~ h ;  I d  ngtiages were i m p r e s s i v e ,  b u t  t h e  p t o g r a m m x  

s u p p o r t  was n o t ,  T ' h ~ z o  spame5 t o  be few e r r o r  Ziagnastics- Wh?n 

t h - r e  wore z r 8 s h ~ s  it was n o t  p o s s i b l e  .to t e l l  v h i z h  were d u e  t o  

t h ?  computer  aarl w h i c h '  to tbe programs, 

a r k  o n n s  t u r 3 1  l a n g u l j e  p r o c e s s i n q  i n  t h a  U S S F  seems to b e  

a l o n q  t h r e e  m'a jnr  l i n e s ,  T h e  work b y  l c i n g u i s t s  is m o t i v a t e d  b y  

m3ch ine t r a n s l a t i ~ n .  T t  r e l i e s  on V P L S ~ O R S  3f Mel l t h t i k q s  

m e 2 n i n q - t e : < t  moclel, w i t b .  some t y p e  of tran~focmations on a 

f l z ~ ~ n d - n c y  base. T t  is charac te r i zed  b y  2 g r e a t  d e a l  .3f  

s o p h  isti c a t e d  d e v n 3  :,pinent of l a r g e  grammars, by l a r g e  g r o u p s  >f 

l i n q r r i s t - ' s ,  ~ b r ~ t  i5 w i t h o u t -  c o m p u t e r  s u p p o r t .  T h e  a r t i f i z i s l  

i n t e  l l i g e ~ z e  work is d i r ? c t e d  taward d 3 t a  base i n £ o t m a t . i ~ n  

s y s t e m s ,  is at sn e d - t l i e c  s t a t e  of devel3pme1t .  386 is h e a v i l y  

h a s 9 d  on U . 3 .  w o r k .  It is caar ied  o u t  in Z o m p l i t i n j  C e n t e r s  a a ?  

has good p r o y r 3 r n ~ i n g  a n ?  c o m p u t e r  suppart .  T h  loqic-based wock 

in carr i e?  out by_ i n d i v i d u a l s  or small  groups i n  sever31 

1 .oca t ions  w i t h a u t  rornputsp s w p o r t ,  and by ona l a c g e  group w i t h  

colnp u tctrrs, 
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