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ТРО̂-SEnMTIC LINKS OF VERBAL ENTRIES

L. E le k f i

1 . The E xact Investi;? ,a t i o n  o f SeiUc-ntic I n t e r r e l a t i o n s

1 .1 . The d ic t io n a r y  e x p la n a t io n  o f a c o n te n t  word i s  
c o r r e c t  i f  i t  can be s u b s t i t u t e d  f o r  th e  e n t r y  word. I f  
s u b s t i t u t a b l e ,  i t  i s  e q u i v a l e n t  t o  tb e  e n t ry  
i te m . E q u iv a len ce  does n o t mean, o f  c o u rse , t h a t  th e  
e x p la n a t io n  i s  in  e v e ry  r e s p e c t  e q u iv a le n t  t o  th e  e n try . I n  
m ost in s ta n c e s  i t  i s  n o t i d e n t i c a l  w ith  i t  a s  re g a rd s  
s t y l i s t i c  v a lu e  a n d /o r  fre q u e n c y . However, i t s  d e n o ta t io n a l  
v a lu e ,  i t s  o b je c t iv e  c o n c e p tu a l meaning i s  i d e n t i c a l  w ith  
t h a t  of th e  e n t ry  w ord. In  t h i s  sen se  th e  t e x t  o f th e  
e x p la n a t io n  i s  a s y n o n y m  o f th e  e n t r y .  More 
p a r t i c u l a r l y ,  i t  may be a s im ple  synonym / p r o p e r / ,  th a t  i s ,
a  synonymous word, o r  i t  may be a p a ra p h ra s e  o f  which th e

pm ost ex ac t v e r s io n  i s  a  d e f i n i t i o n .
E x p la n a tio n  or d e f i n i t i o n ,  a s  an o p e r a t io n ,  i s  a k in d  

o f  t r a n s f o r m a t i o n .  Not a g ram m atica l 
t r a n s f o r m a t io n  as expounded by H a r r i s  and Chomsky, in  th e  
co u rse  of w hich th e  w ords o r word stem s, i . e .  l e x i c a l  
morphemes, rem ain  i n t a c t  and o n ly  th e  g ram m atica l 
c o n s t r u c t io n ,  some g ram m atica l morphemes a re  a l t e r e d ,  b u t a 
sem an tic  t r a n s fo rm a t io n  in  w hich a  word i s  r e p la c e d  by 
a n o th e r  word o r word group in  a way th a t  th e  sem an tic  
c o n te n t  o f th e  r e p la c e d  word sh o u ld  rem ain  th e  same or t h a t  
any  p o s s ib le  r e s u l t a n t  s h i f t  sh o u ld  be k e p t t o  a  minimum. 
T h is  k in d  o f  t r a n s fo rm a tio n  may be c a l le d  synonym ic 
t r a n s f o r m a t io n  in  co m p aris io n  to  one in  w hich  th e  meaning 
o f  th e  l i n g u i s t i c  u n i t  i s  changed / e .  g . n e g a t io n ,  
s u b s t i t u t i o n  by p ro n o u n s /; th e  l a t t e r  mav be te rm ed , i f  a



2

name i s  n eed ed , a l t e r in g  t r a n s f o r m a t io n .
The l o g i c a l  ty p e  of d e f i n i t i o n  c o n s i s t s  of two 

e lem en ts : one i s  th e  genus proximum / t h i s  i s  i d e n t i c a l  w ith  
th e  d e fin ed  w ord i n  w o rd -c la s s  membership and d en o te s  a 
s u p e ro rd in a te  c o n c ep t; b ro a d ly  i t  i s  a synonym of th e  
fo rm e r / ,  th e  o th e r  i s  th e  d i f f e r e n t i a  s p e c i f i c a  / t h i s  i s  o f 
a  w o rd -c la ss  d i f f e r e n t  from  t h a t  of th e  e n t r y :  an a d je c t iv e  
a lo n g s id e  a n o u n , an adverb  a lo n g s id e  an  a d j e c t iv e ,  e t c . /  
and  c o n s t i t u t e s  th e  r e s t r i c t i v e  p a r t  o f  th e  d e f i n i t i o n .  Both 
th e  com plete d e f i n i t i o n  and th e  genus proximum s ta n d  i n  some 
synonymic r e l a t i o n s h i p  w ith  th e  word e x p la in e d  or d e f in e d , 
b u t  whereas t h i s  r e l a t i o n s h i p  o f th e  f u l l  d e f i n i t i o n  i s  
c h a r a c te r iz e d  h y  / r e l a t i v e /  e q u i 'v a le n c e , t h a t  i s ,  m utual 
s u b s t i t u t a b i l i t y ,  th a t  o f th e  genus proximum i s  c h a r a c te r iz e d  
b y  subsum ption  /a n d  su p er o r  d in a t io n  r e s p . / ,  t h a t  i s ,  by a 
one-way r e p l a c e a b i l i t y ,  i n  o th e r  w ords, b y  lo g ic a l  
im p l ic a t io n .^

1 .2 . The H u n g arian  E x p la n a to ry  D ic t io n a ry  u s u a l ly  
i n t e r p r e t s  a  w ord w ith  th e  h e lp  of a s in g l e  synonym i f  th e  
word in  q u e s t io n  p o s se s se s  a  p a r t i c u l a r  s t y l i s t i c  v a lu e ,  o r 
i f  i t  i s  n o t c u r r e n t  i n  s ta n d a r d  language b u t  i s  co n f in e d  
t o  some r e g io n ,  to  a s o c ia l  o r  o c c u p a tio n a l group o r to  a 
c e r t a i n  co n tex ± , f u r th e r  i f  t h e r e  i s  i n  th e  s ta n d a rd  
language  a w ord e q u iv a le n t t o  i t  as f a r  a s  i t s  o b je c t iv e  
co n cep tu a l d e n o ta t io n  i s  c o n c e rn ed . I n  su c h  c a se s  th e  way 
from  th e  e n t r y  t o  th e  e x p la n a to ry  word i s  o f  a 
s o c i o - l i n g u i s t i c  and s t y l i s t i c  n a tu re : i t  c o in c id e s  w ith  
th e  way from th e  l e s s  common word of more l im i te d  u se  to  th e  
s ta n d a rd  word o f  g e n e ra l c u r re n c y . I n  th e  ca se  of 
e x p la n a tio n  b y  d e f i n i t i o n  o r  p a ra p h ra se  th e  way from  th e  
e n t r y  word t o  t h e  main ite m  o f  th e  e x p la n a t io n ,  to  th e  
genus proximum i s  more o f a  c o n c e p tu a l, l o g i c a l  n a tu re :  i t  
le a d s  from a m ore s p e c ia l iz e d  concept to  a  more g e n e ra l  one.

I f  i t  i s  d e s i r a b le  to  g roup  item s b e lo n g in g  to  th e  
same w o rd -c la s s  acco rd in g  to  co n c ep ts , i t  i s  e x p e d ie n t to
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ad o p t a method a l r e a d y  a p p lie d  i n  th e  d ic t io n a r y  
e x p la n a t io n s .  The word used as  genus proxlmum i n  th e  
e x p la n a t io n  g e n e r a l ly  d en o tes  a co n cep t o f  w ider ran g e  th a n  
th e  e n t ry  word i t s e l f .  In  t h i s  way we g e t from  th e  s p e c ie s  
to  th e  gen u s , w hich o f te n  f ig u r e s  a s  th e  le a d in g  word i n  
th e  e x p la n a tio n  o f  s e v e ra l  e n t r i e s ,  h u t when we lo o k  a t  th e  
e x p la n a t io n  o f th e  word d en o tin g  th e  g en u s , we f in d  a 
le a d in g  word d e n o tin g  a concep t o f  a  s t i l l  w id er ra n g e , a 
s t i l l  h ig h e r  c l a s s ,  and so* on and so f o r t h  up to  a c e r t a i n  
l i m i t .  E. g . th e  e x p la n a t io n  /som ew hat s h o r te n e d /  o f  m eaning 
1 o f  th e  noun le g é n y  / l a d ,  young m an/ i s  a s  fo llo w s ; 
" F e l s e r d ü l t ,  h á z a s s á g ra  é r e t t  n ő t le n  f é r f i "  /g row n-up , 
s in g le  man of m a rr ia g e a b le  a g e / .  The genus proxlmum o f t h i s  
d e f i n i t i o n  i s  th e  noun q u a l i f i e d  by  th e  a d je c t iv e s :  f é r f i  
/m an /.T he e x p la n a t io n  o f f é r f i  /m an / i s  "Himnemű f e l n ő t t  
szem ély" /m ale a d u l t  p e r s o n / .  The genus proximum o f szem ély  
/p e r s o n /  i s  lé n y  / b e i n g / .  The le a d in g  word o f  th e  
e x p la n a t io n  o f lé n y  /b e in g /  i s  egyed / in d iv id u a l  e n t i t y / ^ , 
t h a t  o f egyed i s  d o lo g  / t h i n g / .

By going th ro u g h  th e  e x p la n a t io n s  o f th e  nouns i n  th e  
d ic t io n a r y  i n  t h i s  way we o b ta in  e x p l a n a t  o r y  
s t r i n g s  c o n s is t in g  of 4—5 , o c c a s io n a l ly  m ore, i te m s , 
w ith  a word w ith  th e  n arro w est and m ost s p e c ia l iz e d  m eaning 
a t  one end and a word o f th e  most g e n e ra l  m eaning a t  th e  
o th e r .  The more g e n e ra l  th e  m eaning o f a noun i s  th e  more 
f r e q u e n t ly  w i l l  i t  o ccu r as th e  le a d in g  noun i n  th e

5
e x p la n a t io n  o f n o u n s.

On th e  b a s i s  o f th e  fo re g o in g  th e  e x p la n a to ry  s t r i n g  
o f  meaning 1 o f le g é n y  / l a d ,  young m an/ w i l l  be: 
le g é n y  — f é r f i  —  szem ély — lé n y  —  egyed —  d o lo g . -  
From th e  e x p la n a t io n  of d o lo g , how ever, th e  m echan ica l 
t r a c in g  o f th e  e x p la n a to ry  le a d in g  noun does n o t y i e ld  a  
co n cep t o f h ig h e r  o rd e r  or g r e a t e r  g e n e r a l i t y .  Under th e  
com prehensive e x p la n a t io n  of th e  sem an tic  r a m if ic a t io n s  o f 
t h i s  p o ly sem an tic  word we f in d  th e  fo llo w in g  synonyms:
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1 . "munka" /w o r k / ,  I I .  " c s e le k e d e t"  /d o in g , a c t i o n / ,  I I I ,  
"körülm ény" /c i r c u m s ta n c e / ,  IV . " tá rg y "  / o b j e c t ,  t h i n g / .
Two th in g s  s ta n d  ou t c l e a r  from  t h i s :  1 /  th e  le a d in g  word 
o f  th e  e x p la n a t io n  shou ld  n o t  alw ays be ta k e n  i n  i t s  f i r s t  
o r p rim ary  m ean ing . Thus th e  word dolog  ap p e a rin g  i n  th e  
e x p la n a tio n  o f  egyed s ta n d s  c l o s e s t  to  th e  range  o f 
meanings d e t a i l e d  under do log  IV . , a lth o u g h  i t  does n o t 
q u ite  f i t  i n  t h e r e  e i t h e r .  —  2 /  When th e  e d i to r s  o f  th e  
d ic t io n a ry  f a i l e d  to  f in d  a word w ith  a meaning w id e r th a n  
th e  e n try  i te m , th e n  th e y  had to  be c o n te n t w ith  a  more or 
l e s s  a p p ro p r ia te  synonym, t h a t  i s  to  say , th e y  had to  g iv e  
up a p ro p e r d e f i n i t i o n .  I t  f o l lo w s  from t h i s ,  on th e  o th e r  
hand, t h a t ,  when going th ro u g h  an e x p la n a to ry  s t r i n g  we come 
to  a b reak  l i k e  t h i s ,  th e n  we have a l r e a d y  a r r iv e d  a t  th e  
words of th e  g r e a t e s t  c o n c e p tu a l ran g e  and most g e n e ra l  
m eaning.

i s i *  C om pleteness would r e q u i r e  t h a t  we sh o u ld  ex p lo re  
th e  e x p la n a to ry  s t r i n g s  o f a l l  th e  m eanings o f  a l l  th e  
words to  be e n te r e d ,  b u t f o r  a  s t a r t  we sh o u ld  be s a t i s f i e d  
w ith  s e t t i n g  o u t from  th e  f i r s t  meaning o f th e  in d iv id u a l  
I tem s .

2 , The S em an tic  C a te g o r ie s  o f  V erbs

2 .1 . A ss ig n in g  v e rb s  to  t h e i r  co n cep tu a l c a te g o r ie s  i s  
n o t th e  same a s  w ith  nouns. The E x p la n a to ry  D ic t io n a ry  
e x p la in s  a v e rb  w ith  a synonym, u s u a l ly  a p e r i p h r a s t i c  one, 
w ith  th e  h e lp  o f  a synonymous v e rb  whose range  o f usage  and 
meaning i s  ro u g h ly  co te rm in o u s w ith  t h a t  o f th e  e n t r y  verb  
o r i s  on ly  m in im a lly  l a r g e r .

2 .2 . A ssignm ent to  more g e n e ra l  co n cep ts  and
c a te g o r ie s  i s  c a r r i e d  ou t by  th e  E x p lan a to ry  D ic t io n a ry  n o t
i n  th e  e x p la n a t io n  of v e rb s  b u t  noun d e r iv a t iv e s  i n  - á s ,
- é s  /and  some d e r iv a t iv e s  i n  —t a l , —t e l , r a r e l y  —a t , —e t / .
T herefo re  i t  i s  a d v is a b le  to  s t a r t  from th e  e x p la n a t io n  o f 
veros but noun d e r iv a t iv e s  in  - á s , - es /an d  some d e r iv a t iv e s
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in  - t á l , - t e l , r a r e ly  - a t ,  - e t / .  T h erefo re  i t  i s  
ad v isa b le  to  s t a r t  from  the e x p la n a t io n  
th e  r e le v a n t  nomen a c t io n i s  when lo o k in g  f o r  th e  main 
g ro u p s . E . g , j á r á s  /g o in g / :  " a  já r ,  ig é v e l  k i f e j e z e t t  
c s e l e k v é s "  / a c t i o n  e x p re s se d  by th e  v e rb  ’g o ’/ ;  
v e ré s  / b e a t i n g / :  " a z  a  c s e l e k v é s ,  hogy v k i t ,  v m it 
v e rn ek "  / t h e  a c t io n  t h a t  sy or sg  i s  b e in g  b e a te n / ;  h áz á s  
/d ra w in g / ,  u g a tá s  /b a r k in g / ,  e lm e n e te l /g o in g  away/: 
" c s e le k v é s "  / a c t i o n / ;  tö r d e lé s  /b r e a k in g  in to  p i e c e s / ,  
h a lá s z a t  / f i s h i n g / :  " tev ék en y ség "  / a c t i v i t y / ;  á t k ö l t é s  
/ r e n d e r in g  in to  a n o th e r  p o e t ic  fo rm /:  " e l j á r á s "  / t r e a tm e n t ,  
p ro c e d u re / ;  f e lh ő s ö d é s /c lo u d in g  o v e r / ,  le v é s  /b eco m in g /: 
" fo ly am a t"  /p r o c e s s / ;  h a l l á s  / h e a r in g / :  " é r z é k e lé s i  
fo ly am a t"  /p e r c e p tu a l  p r o c e s s / ;  c s a t t a n á s  / a  P s i n g l e ^  
c l a p / :  " tö r té n é s "  / e v e n t / ;  m ennydörgés / t h u n d e r / ,  lo b b a n ás  
/ a  £ j3 in g le 3  f l a s h / :  " je le n s é g "  /phenom enon/; v i l l á m lá s  
/ l i g h t n i n g / :  " f é n y je le n s é g "  /phenom enon o f l i g h t / ;  
c s ik o rg á s  / c r e a k in g / ;  "h a n g je le n sé g "  /phenomenon of so u n d /; 
á l l á s  / s t a n d in g / :  " á l l a p o t "  / s t a t e / ;  f á j á s  / p a i n / :  " é r z é s "  
/ s e n s a t i o n / ;  te g e z ő d é s  / ’th o u - in g " / :  " é r in t k e z é s i  mód k é t  
V .  tö b b  szem ély k ö z t"  /m anner o f  in te r c o u r s e  betw een two o r 
more p e r s o n s / ;  m aradás /re m a in in g / :  " a z  a té n y ,  hogy v k i ,  
vmi marad" / th e  f a c t  t h a t  sy o r sg  re m a in s /;  l é t e i  
/ e x i s t e n c e / :  "az  a  t é n y ,  hogy v k i ,  vmi van , l é t e z i k "  / t h e  
f a c t  t h a t  sy o r  sg i s ,  e x i s t s / ;  v o n a tk o zás  / r e l a t i n g / :  
"v iszo n y "  / r e l a t i o n s h i p / .  As a  r u l e  th e  E x p la n a to ry  
D ic t io n a ry  g iv e s  i t s  more d e t a i l e d  e x p la n a t io n  o f th e  nomen 
a c t i o n i s  concerned  o n ly  a f t e r  a s s ig n in g  i t  t o  some such 
g e n e ra l  c a te g o ry . L e ss  f re q u e n t a r e  such  names o f a c t io n  i n  
e x p la in in g  w hich th e  D ic t io n a ry , in s t e a d  o f d e s ig n a tin g  th e  
m ain c a te g o ry , u se s  a  word d e n o tin g  a r e l a t i v e l y  n arro w er 
co n cep t /th o u g h  a  more g e n e ra l one th a n  th e  d e v e rb a l n o u n /; 
e .  g . adózás / t a x a t i o n / :  "a  k i v e t e t t  adó / к /  re n d s z e re s  
f i z e t é s e "  / th e  r e g u la r  payment o f  th e  t a x / e s /  im p o sed /.

I f  th e  c o n c e p tu a l c o n te n t o f a v e rb  can  be a s s ig n e d  to  
more th a n  one c a te g o ry , th e  summary e x p la n a t io n  o f th e  nomen 
a c t i o n i s  r e f e r s  to  more th a n  one g e n e ra l  n o t io n  of



6

o cc u rren c e . S . g .  f e s t é s  / p a i n t i n g / :  ‘'c s e le k v é s ,  m ű v e le t"  
/ a c t i o n ,  o p e r a t i o n / ;  lé p é s  / s t e p / ,  t a s z í t á s  / r e p u l s i o n / :  
" c s e le k v é s , m o zd u la t"  / a c t i o n ,  movement/; c s a h o lá s  
/b a rk in g / :  " c s e le k v é s ,  h an g ad ás"  / a c t i o n ,  em iss io n  o f  
so u n d /; u g rá s  / l e a p i n g / :  " c s e le k v é s ,  mozgás" / a c t i o n ,  
m o tio n /; g y u l la d á s  / in f la m m a tio n /:  " fo ly a m a t, m ozzanat" 
/p ro c e s s ,  momentum/; s z ü le té s  / b i r t h / :  " fo ly a m a t, t ö r t é n é s "  
/p ro c e s s ,  o c c u r r e n c e / ;  f e lh á b o ro d á s  / i n d i g n a t i o n / ,  
gyű lö lködés / a n im o s i ty / :  " l e l k i á l l a p o t ,  m a g a ta r tá s "  / s t a t e  
o f  mind, a t t i t u d e / ;  c so d á lk o z ás  /w onderm ent/: " fo ly a m a t, 
á l la p o t "  / p r o c e s s ,  s t a t e / ;  v is e lk e d é s  /b e h a v io u r , c o n d u c t/:  
" c s e le k v é s , i l l .  m a g a ta r tá s"  / a c t i o n  and a t t i t u d e  
r e s p e c t iv e ly / ;  e la d á s  / s e l l i n g / :  "az  e la d  ig é v e l  k i f e j e z e t t  
c s e le k v é s , i l l .  fo ly am at"  / a c t i o n  or p ro c e s s  e x p re s se d  by 
th e  verb  " s e l l " / ;  k ö n n y íté s  / e a s i n g / :  " c s e le k v é s , e l j á r á s ,  
re n d e lk e z é s"  / a c t i o n ,  p ro c e d u re , p r o v is io n / ;  h i z l a l á s  
/ f a t t e n i n g / :  " te v é k e n y sé g , e l j á r á s "  / a c t i v i t y ,  p ro c e d u re / ;  
gazdálkodás / f a r m in g / :  " te v é k e n y sé g , fo g la lk o z á s "  / a c t i v i t y ,  
o c c u p a tio n /; t ö r é s  /b r e a k in g / :  " c s e le k v é s , tev ék en y ség "  
/ a c t i o n ,  a c t i v i t y / ;  d ic se k e d é s  /b o a s t in g / :  " c s e le k v é s ,  
m eg n y ilv án u lás"  / a c t i o n ,  m a n i f e s ta t io n / ;  d i c s ő í t é s  
/ g l o r i f i c a t i o n / :  " c s e le k v é s , m e g n y ila tk o zá s"  / a c t i o n ,  
e x p re s s io n /;  k u t a t á s  / r e s e a r c h / :  " c s e le k v é s ,  e l j á r á s ,  
munka" / a c t i o n ,  p ro c e d u re , w o rk /; á t ru h á z á s  / t r a n s f e r e n c e ,  
r e l e g a t io n / :  " c s e le k v é s ,  / j o g i /  e l j á r á s ,  in té z k e d é s "
/ a c t i o n ,  / . e g a l /  p ro c e d u re , p r o v i s io n / ;  n y a r a lá s  /s p e n d in g  
o n e’ s summer h o l id a y s  sw h ere /: " á l l a p o t ,  i d ő tö l t é s "  / s t a t e ,  
p a s s in g  of t i m e / ;  tu d á s  /k n o w le d g e /: " á l l a p o t ,  k ép esség "  
/ s t a t e ,  f a c u l t y / ;  l e j t é s  / s l o p e ,  s lo p in g / :  " h e ly z e t ,  i l l .  
mozgás" / p o s i t i o n ,  r e s p . m o tio n / .

In  a n a ly z in g  th e  e x p la n a t io n s  we m u st, o f c o u rs e ,  
reck o n  a lso  w i th  some a c c id e n ta l  f e a tu r e s  o f  th e  
e x p la n a to ry  t e x ± s ,  nam ely, w i th  th e  f a c t  t h a t  many o f th e  
d e f in i t io n s  m ig h t have been  d i f f e r e n t l y  p h ra se d  by th e  
e d i t o r i a l  s t a f f .  However d u r in g  th e  in v e s t i g a t io n  o f th e
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mass o f d a ta ,  / o f  w hich on ly  a few  sam ples a re  g iv e n  h e r e /  
th e r e  have n e v e r th e le s s  emerged th e  r e g u l a r i t i e s  o f th e  
e x p la n a t io n s  o f th e  e n t r i e s  b e lo n g in g  to  i d e n t i c a l  
c a te g o r ie s ,  w hich th e  e d i to r s  fo llo w e d  p a r t l y  c o n s c io u s ly , 
p a r t l y  g u id ed  by  t h e i r  i n t u i t i v e  l i n g u i s t i c  com petence.

A nother f a c t  t h a t  may n o t be h e ld  a l to g e th e r  
a c c id e n ta l  i s  t h a t  th e  D ic t io n a ry  d e f in e s  s e v e r a l  names o f  
a c t io n  by more th a n  one synonyms i n  c o o rd in a t io n , s in c e  
th e s e  nouns— as  w e ll  a s  t h e i r  b a s i c  v e rb s  — r e a l l y  
f lu c tu a te  betw een  two o r more c a te g o r ie s  o f o c c u rre n c e , o r 
th e  com prehensive e x p la n a t io n  t a k e s  in to  acco u n t s e v e ra l  o f 
th e  v e rb ’s m eanings a t  once.

In  th e  e x p la n a t io n s  of th e  nomina a c t io n i s  th e  synonyms 
r e p re s e n t in g  a h ig h e r  o rd e r o f co n cep t /g en u s  proximum/  a re  
o f te n  p la c e d  i n  c o o rd in a tio n  o n ly  s y n t a c t i c a l l y  and as 
re g a rd s  c o n c e p tu a l h ie ra rc h y  one i s  su b o rd in a te d  to  th e  
o th e r  /a n d  i n  such  in s ta n c e s  n a t u r a l l y  th e  fo rm al 
s u b o rd in a t io n  c o n c e a ls  r a th e r  an  e x p la n a to ry  a p p o s i t io n  
t h i s  i s  l i k e  a c o n s tru c t io n  as  i f  th e  c o n ju n c tio n  nam ely 
s to o d  b e fo re  th e  second  i te m / .  I f  i t  i s  d e s i r e d  to  make a 
l i s t  of th e  p r in c ip a l  c a te g o r ie s  o f  th e  names o f a c t io n  
on th e  b a s i s  o f  th e  E x p lan a to ry  D ic t io n a ry ,  th e n  i t  i s  
p o s s ib le  to  ex c lu d e  th e s e  nouns d e n o tin g  s u b o rd in a te  
co n cep ts  from  th e  s t a r t ,  s in c e  i t  i s  obvious t h a t  th e y  
m ere ly  d e s ig n a te  s u b c a te g o r ie s .  By t h i s  means we can 
subsume th e  c a te g o r ie s  " o p e ra t io n " ,  '’movement'*, " e m iss io n  
of sound", " m a n if e s ta t io n " ,  " e x p re s s io n " ,  e t c .  u n d er t h a t  
o f " a c t io n " .  S im i la r ly  th e  c a te g o ry  o f " a c t i v i t y "  w i l l  
subsume "o c c u p a tio n "  and " f a c u l ty "  w i l l  be a s u b o rd in a te  
synonym6 o f  " s t a t e " ,  w h ile  " in s ta n c e "  of " p ro c e s s " .

O c c a s io n a lly  th e r e  come to g e th e r  two e x p la n a to ry  
synonyms w hich a re  i n  p u re ly  c o o rd in a te  r e l a t i o n s h i p ,  a s  
i n  th e  case  o f u g rá s  / l e a p in g /  " c s e le k v é s ,  mozgás" / a c t i o n ,  
m o tio n /, w here th e  b a s ic  verb  r e a l l y  d en o te s  b o th  a c t io n  
and m o tion , and th e  a c t io n  d en o ted  by th e  v e rb  i s  a t  th e
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same tim e m o tio n . -  I n  o th e r  c a s e s  two synonyms g iv e n  by
way o f e x p la n a t io n  s ta n d  i n  a  r e l a t i o n s h i p  t h a t  b o th  e x p re s s  
th e  same id e a  from  two d i f f e r e n t  p o in ts  o f  v iew . T h is  i s  
ex e m p lif ie d  by s z ü le té s  / b i r t h /  " fo ly a m a t, tö r té n é s "
/p r o c e s s ,  o c c u r r e n c e / .  I f  we lo o k  a t  th e  e x p la n a t io n  o f  fo 
lyam at we do n o t f in d  an e x p l i c i t  r e f e r e n c e  to  t ö r t é n é s , 
on ly  to  esemény / e v e n t / ;  i n  th e  e x p la n a t io n  o f esemény th e n  
we f in d  t ö r t é n é s ; on th e  o th e r  hand , th e  e x p la n a t io n  o f  
t ö r t é r é s  in c lu d e s  th e  word fo ly a m a t.

I f  i n  th e  co u rse  o f sem an tic  a n a ly s i s  we come a c ro s s  
tow words d e n o tin g  two su ch  c o n c ep ts  w hich can on ly  be 
in t e r p r e t e d  i n  th e  l a s t  r e s o r t ,  by each  o th e r ,  th e n  th e s e  
words deno te  g e n e ra l  c o n c e p tu a l c a te g o r ie s .  / I n  e x p lan in g  
words s ta n d in g  f o r  co n cep ts  o f  low er o rd e r  th e  E x p la n a to ry  
D ic t io n a ry  t r i e d  t o  eschew su ch  v i t i o u s  c i r c l e s .  But even 
w ith  th e  m ost g e n e ra l  c a te g o r ie s  i t  d e l i b e r a t e l y  av o id ed  
making two synonyms e x p la in  each  o th e r  d i r e d t l y ,  and f o r  
t h i s  r e a s o n . i t  made use o f  an  in te rm e d ia ry  term  as  much a s  i t  
was p o s s ib le .  An in s ta n c e  o f  t h i s  i s  th e  i n t e r p o l a t i o n  o f 
esemény i n  our l a s t  e x a m p le ./

Among th e  d e s ig n a t io n s  o f  th e  v e rb a l  co n cep ts  w hich 
make no use o f  synonyms we a l s o  f in d  some which come u n d er a 
h ig h e r  c a te g o ry .  Thus, f o r  in s t a n c e ,  e l  .já rá s  /p r o c e d u re /  
comes under th e  concep t o f  " a c t i v i t y " ,  b u t th e  e x p la n a t io n  
o f  "p ro ced u re"  and " a c t i v i t y "  c o n ta in  " a c t io n " ,  w hich , i n  
t u r n ,  i s  e x p la in e d  by such a  co m p lic a te d  p a ra p h ra se  t h a t ,  i f  
f o r  no o th e r  r e a s o n ,  i t  may be looked  upon as  a g e n e ra l  
c a te g o ry .

I f  two e x p la n a to ry  w ords fo llo w  each  o th e r  as 
a l t e r n a t i v e s — u s u a l ly  s e p a ra te d  by i l l , / o r .  r e s p . / ,  t h i s  
i s  a d e f i n i t e  p o in te r  t h a t  th e  v e rb a l id e a  b e lo n g s to  two 
d i f f e r e n t  c a te g o r i e s .  E. g . v is e lk e d é s  /b e h a v io r ,  a c t i o n ,  
r e s p .  a t t i t u d e ,  c o n d u c t/:  " c s e le k v é s ,  i l l .  m a g a ta r tá s " .

The a n a ly s i s  of a l l  th e  o th e r  exam ples m ight be 
co n tin u ed  a lo n g  th e s e  l i n e s ,  b u t now in s t e a d  of doing  so l e t
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us see th e  r e s u l t  th a t  we would o b ta in  in  t h i s  way: which 
a re  th e  d e s ig n a tio n s  ex p ress in g  th e  most g e n e ra l c a te g o r ie s  
o f words o f th e  nomen a c t io n is  type?

So f a r  we have s e t  up th e  fo llo w in g  c a te g o r ie s :
" a c t io n " , " s t a t e " ,  "p ro ce ss" , "o ccu rren ce" . C a rry in g  on t h i s  
k ind  o f e x p lo ra tio n  we could  add to  th i s  l i s t  item s such as 
"manner", "phenomenon", "m otion", " s e n sa tio n " , " f a c t" ,  
" r e la t io n s h ip " .

2 .%  L et us now tu rn  our a t t e n t io n  to  th e  ex p lan a tio n s  
o f th e  v erb s  them selves to  be föund in  the D ic t io n a ry . How 
do the meaning e q u iv a le n ts  o f th e  in d iv id u a l v e rb s  r e f l e c t  
which c a te ro ry  they  belong to?  L et us f i r s t  see  th o se  of 
th e  v erb s u n d erly in g  the  nomina a c t io n i s  examined above 
which can be un iquely  a ss ig n ed  to  some one o f th e  p r in c ip a l  
c a te g o r ie s .  The v erb s o f s e v e ra l meanings w i l l  h e re  be 
co n s id ered  only on the  b a s is  o f th e  ex p lan a tio n  o f  th e i r  
p rim ary  meaning o r the  f i r s t  main group of t h e i r  meanings.
The ex p la n a tio n s  w i l l  be o c c a s io n a ll  у a b b re v ia te d . 
/D e p a rtu re s  from th i s  p r a c t ic e  w i l l  be in d ic a te d  by f ig u re s  
ap p earin g  a f t e r  th e  e n try  w o rd ./

A c t i o n :  .jár /g o e s /  " so ro za to san  lé p  é s  így  v á l to z 
t a t j a  h e ly é t"  / s t e p s  su c c e s s iv e ly  and changes h is ^  p lace in  
t h i s  way/ I v e r  / b e a t s /  "gyors egymásutánban tö b b sz ö r  v . 
hosszabb id e ig  ü t"  / h i t s  in  r a p id  su ccessio n  s e v e ra l  tim es 
or f o r  a lo n g e r p e r io d /  | huz /d raw s , p u l l s /  "maga f e lé  vagy 
s a j á t  mozgása irányában  mozgat" /moves tow ards h im se lf  o r in  
th e  d i r e c t io n  o f h is  own movement/ { ugat / b a r k s /  " <k u ty a , 
f a rk a s ,  ró k a , r i t k .  más á l l a t  > sz a g g a to tta n  több  egymást 
követő é le s  hangot ad" /<dog, w o lf , fox , l e s s  commonly some 
o th e r  a n im a l^  g iv e s  se v e ra l sharp  n o ise s  in  su c ce ss io n  
w ith  in t e r r u p t io n s /  J  elmegy /g o e s  away/ " e l tá v o z ik ,  e l ju t "  
/d e p a r t s ,  g e ts  sw h ere /. — / A c t i v i t y : /  tö rd e l  /b re a k s  in to  
p ie c e s /  "vm it egymás u tán  több k ise b b  darab ra  tö r "  /b re a k s  
sg in to  se v e ra l sm a lle r  p ie c e s  in  su c c e s s io n / | h a lá s z ik  
/ f i s h e s /  " h a la t ig y ek sz ik  fogni" / t r i e s  to  c a tc h  f i s h /  |
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gondolkozik / t h i n k s /  " tu d a to s  é r te lm i tev ék en y ség e t f e j t  k i"  
/ e x e r t s  a co n sc io u s  m ental e f f o r t / .  — /P ro c e d u re : /  á t k ö l t  
/ r e n d e rs  in to  /ä n o th e r7  p o e tic  form / "<költem ényt> más k ö l
t ő i  formába ö n t"  /p u t s  ^poem> in to  an o th e r p o e tic  fo rm /.

O c c u r r e n c e  : c s a t ta n  /c la p s  /o n c e ^  'V s z ilá rd  
V .  rugalmas tá rg y  vm ivel összeü tközve>  rö v id ,  é le s  hangot 
id é z  elő" /« rso lid  o r  e l a s t i c  body coming in to  c o l l i s io n  
w ith  sg> g iv es  r i s e  to  a s h o r t ,  sharp n o i s e / .

P h e n o m e n o n :  lobban  / f l a s h e s  /once]/V m eggyu  j -  
t o t t ,  gyúlékony anyag> h i r t e l e n  lán g o t fo g , lán g  csap k i  
b e lő le "  /^ b u rn in g  o r inflam m able su b s ta n c e > suddenly 
c a tc h e s  f i r e  a flam e d a r ts  from  i t /  | mennydörög / th u n d e rs /
"a v i l lá m lá s t  követően  hata lm as e re jű , m essze m orajló  hang 
h a l la t s z ik "  /fo l lo w in g  f la s h  o f l ig h tn in g  a tremendous n o ise  
rum bling f a r  i s  /c a n  be7 h e a rd / J v il lá m l ik  /1 ig h te n s /  " v i l 
lám k e le tk e z ik "  / l i g h tn in g  a r i s e s /  J c s ik o ro g  /c r e a k s /  "< fo r-  
gó, surlódó kemény tárgy> re n d sz . huzamosabb id e ig , b án tó , 
é l e s  hangot ad" /< r o t a t i n g ,  g r a t in g  hard  o b je c t>  g ives 
f o r th  o ffe n s iv e , sharp  n o is e , u su a lly  f o r  a lo n g er t im e /.

M o t i o n  : fo ly ik  / f lo w s /  "< folyadék>  vmely f e l ü l e t  
mentén / l e f e l é /  h a la d "  / d i q u i d >  passes /3ownwards7 a long  
some s u r fa c e / .

S t a t e  : áll II /stands/ "nem mozog" /does not move/.
S e n s a t i o n :  f á j  / h u r t s ,  a c h e s / "vmely t e s t r é s z 

ben sa jg ó , g y ö trő  é rz é s  je le n tk e z ik "  / i n  some p a r t  o f th e  
body a p a in f u l , sm artin g  s e n s a tio n  a p p e a rs / .

F a c t :  m arad /re m a in s / " továbbra i s  o t t  le s z ,  egy 
helyben  kezd id ő z n i"  / w i l l  con tinue  to  be th e r e ,  begins to  
s ta y  a t  one p la c e /  | van / i s /  "a lé te z ő k  közé ta r to z ik "  
/b e lo n g s  to  th e s e  th a t  e x i s t / .

R e l a t i o n s h i p :  vonatkozik  / r e l a t e s  to  s g /  
"kapcso la tban  v an , összefügg  v k iv e l ,  vm ivel" / i s  in  
r e la t io n s h ip  w ith , i s  in  coherence w ith  sy , s g / .

M a n n e r  : teg ező d ik  /a d d re s s  each  o th e r  by ’th o u ’ /
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"úgy te g e z  v k i t ,  hogy az ő t v i s s z a te g e z i"  /u s e s  th e  " th o u " -  
-fo rm  w ith  sy  r e c i p r o c a l l y / .

2.4-, Our aim n e x t i s  to  d e f in e  i n  a more e x a c t  f a s h io n ,  
in d u c t iv e ly  on th e  b a s i s  of th e  t e x t s  or w ording o f th e  
e x p la n a t io n  of our specim en v e rb s  th o s e  c a te g o r ie s  w hich we 
have a l r e a d y  a r r iv e d  a t  in  a ro u n d ab o u t way. The way we 
have to  choose i s  n o t q u i te  a s im p le  one because  th e  
c a te g o r ie s  we have a l l  o f us form ed i n  our m inds— c a te g o r ie s  
e x p re ssed  by c e r t a i n  words in  our lan g u ag e— a re  d e te rm in ed  
by h e te ro g en eo u s  c r i t e r i a .  We ca n n o t reduce  th e  e x p la n a t io n s  
o f v e rb s  a s  m e c h a n ic a lly  to  e lem e n ts  of genus proximum and 
d i f f e r e n t i a  s p e c i f i c a  a s  we have b een  ab le  to  do w ith  nouns. 
We have to  reck o n  w ith  l e x ic a l  and s y n ta c t i c  r e s t r i c t i o n s ,  
which may p la y  j u s t  a s  g r e a t  a p a r t  i n  th e  d e s ig n a t io n  of 
th e  p r in c ip a l  c a te g o r ie s  a s  i n  th e  e x p la n a t io n  o f  any s in g le  
v e rb , t h a t  i s ,  i n  i t s  sem antic-synonym ic co rre sp o n d e n c e s . 
Thus, f o r  in s ta n c e ,  v e rb s  d en o tin g  a c t io n  a re  c h a r a c te r iz e d  
by th e  c irc u m sta n ce  t h a t  t h e i r  s u b je c t s  a re  p e r s o n s ,  A s 
w ith  o u r exam ples j á r ,  v e r , h ú z , elm egy/ ,  l e s s  f r e q u e n t ly  
an im als / a s  w ith  th e  v erb  u g a t/ .  T h is  o b s e rv a tio n  h o ld s even 
more re g a rd in g  c a te g o r ie s  of a c t i v i t y  and p ro c e d u re  subsumed 
under th e  co n cep t of a c t io n  / t ö r d e l , h a l á s z ik , g o n d o lk o z ik ; 
áfckö lt/ .  —  B earing  a l l  t h i s  i n  m ind , how ever, we a re  re a d y  
now to  a tte m p t a  t e n t a t i v e  m ech an ica l a n a ly s is  o f th e  
e x p la n a tio n s  of v e rb s  i n  a way t h a t  we ta k e  th e  v e rb  or 
v e rb s  o f  th e  e x p la n a to ry  t e x t s  of th e  e n t ry .  Where t h i s  
m echanical method of t r a c in g  l e a d s  us o b v io u s ly  a s t r a y  we 
s h a l l  make th e  a p p r o p r ia te  c o r r e c t io n s  and a d ju s tm e n ts .

I n  th e  e x p la n a t io n s  o f  v e rb s  we only  r a r e l y  meet w ith  
an  e x p la n a to ry  v erb  e x p re ss in g  th e  most g e n e ra l  v e rb a l  
c a te g o ry , b u t p ro c e e d in g  s te p  by  s te p  we a r r i v e ,  even  i n  t h i s  
way, a t  th e  v e rb s  of th e  most g e n e ra l  m eaning. Thus s e t t i n g  
ou t from  meaning I  1 o f  j á r  /" s o r o z a to s a n  l é p " /  we re a c h  th e  
v erb  lé p  / s t e p s / ,  i n  th e  e x p la n a t io n  o f  lé p  / " l á b á t  . . .  
k is s é  megemelve odább t e s z i "  ? l i f t i n g  a f o o t  a  l i t t l e  he
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p u ts  i t  f u r t h e r  o n /  we f in d  th e  v e rb  t e s z  / p u t s ,  s e t s / ,  th e n  
th e  e x p la n a t io n  o f  th e  a p p r o p r ia te  m eaning group I I  o f  te s z  
c o n ta in s  h e ly e z  / p l a c e s ,  s e t s / ,  t h i s ,  i n  tu r n ,  i s  e x p la in e d  
a s  "vmely h e ly r e  v is z  é s  o t t  hagy" / t a k e s  swhere and le a v e s  
t h e r e / ,  of th e  v e rb  v isz  / t a k e s /  th e  e x p la n a t io n  o f  i t s  
meaning group I  ru n s  "úgy t a r t  v m it, h o g y . . . "  /h o ld s  sg  i n  a 
way t h a t . . . / ,  and  p ro ceed in g  a long  t h i s  l i n e  we g e t  from  
t a r t  /h o ld s /  to  th e  s u c c e s s iv e  v e rb s  k é n y s z e r í t  / f o r c e s /  —fr
e i e r  /a c h ie v e s ;  b u t  in  m eaning 1 r e a c h e s /  /m e g é r in t
/to u c h e s  l i g h t l y /  —<*r h o zzán y ú l / t o u c h e s /  -•*' megfog / g e t s  
h o ld  o f /  fo g  /h o ld s /  s z ő r i t  / g r a s p s /  nyom 
/p r e s s e s /  -t*~ h a t  / e f f e c t s /  — működi k /o p e r a t e s /  d o l
g o z ik  /w o rk s / —**- végez /p e r f o r m s /  — c s i n á l  /m a k e s / ,  b u t 
h e re  we have come f u l l  c i r c l e  and w ould s t a r t  a l l  o v e r a g a in  
a s  i n  th e  e x p la n a t io n  o f c s in á l  th e  v e rb s  v ég ez , d o lg o z ik , 
t e s z  re a p p e a r  s id e  by s id e  w ith  th e  v e rb s  in té z  /m a n ag e s / 
and c s e le k s z ik  / a c t s / ,  new to  th e  l i s t ,  whose e x p la n a t io n  
i n  tu r n  c o n ta in s  th e  v e rb s  v é g e z . — S e t t in g  out from  th e  
e x p la n a to ry  k e y  v e rb  o f th e  e n t r y  v e r  / b e a t s /  we g e t  th e  
fb llo w in g  s e r i e s ;  ü t  / h i t s /  h o z z á é r  /com es in to  c o n ta c t  
w i th /  —► n y ú l / r e a c h e s  o u t /  — m e g é rin t / to u c h e s  l i g h t l y / ,  
from  where f o l lo w in g  th e  p re v io u s  t r a c k  we a r r iv e  a g a in  a t  
th e  range o f  m eanings co v ered  by " c s i n á l ,  végez , d o lg o z ik , 
t e s z ,  c s e le k s z ik 1’ . — The e x p la n a t io n  o f  húz /d ra w s , p u l l s /  
would r e s u l t  i n  th e  fo llo w in g  s t r in g  of v e rb s : m ozgat /m oves, 
v t /  — odaha t  / e x e r t s  f o rc e  to  th e  e f f e c t  t h a t . . . /  -«■» f o r 
d í t  / t u r n s / ,  e t c .  But i t  i s  bbv ious t h a t  odahat i s  n o t  th e  
synonym of m ozgat /" o d a h a t ,  hogy vmi m ozogjon" : e x e r t s  
fo rc e  to  th e  e f f e c t  t h a t  sg  sh o u ld  move, makes sg  m ove/, but 
i s  m erely th e  synonym of th e  c a u s a t iv e  s u f f i x  / - a t / . When 
ex p la in in g  a d e r iv a t iv e  v e rb  i t  may happen  t h a t  th e  
e x p la n a tio n  i n t e r p r e t s  th e  m eaning of th e  s u f f i x  r a t h e r  th a n  
t h a t  o f  th e  v e rb  i n  q u e s t io n . Qf c o u r s e ,  i t  i s  p o s s ib le  to  
re g a rd  th e  synonym odahat o f  th e  c a u s a t iv e  s u f f i x  a s  a  
m arker of c a te g o r y ,  b u t more c lo s e ly  húz b e lo n g s  r a t h e r  to
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th e  c a te g o ry  of m ozgat, — Of th e  e x p la n a to ry  v e rb s  o f e l 
megy /g o e s  aw ay/ e l tá v o z ik  / d e p a r t s /  r e f e r s  back  to  elm egy, 
w hile  fo llo w in g  i n  th e  t r a c k  o f e l  .ju t / g e t s  sw h e re / we g e t  
th e  sequence : m e g je le n ik / a p p e a r s /  —-  f e l t ű n i k  /show s, v i /  

e lő tű n ik  /becom es v i s i b l e /  —— v á l ik  /b eco m es/ — a l a 
k u l / t u r n  in to  s g /  ö l t  /a ssu m es / a  fo rm 7 /, h e r e ,  how ever, 
we a re  on a f a l s e  s c e n t  because th e  l a t t e r  v e rb  expounds th e  
meaning o f  th e  s u f f i x  - u l o n ly , - * ~ re s p .  fo llo w in g  th e  o th e r  
synonym of v á l ik  : l e s z  / tu r n s  i n t o  s g /  — kezd / b e g in s /  

m egtesz /d o e s  /  — v é ghe zvi s z  / c a r r i e s  o u t /
m e g v a ló s ít / c a r r i e s  in to  e f f e c t /  — t e s z  I  /d o e s ,  m akes/ -•*- 
végez • c s in á l  /m a k e s / . Thus elm egy u lt im a te ly b e lo n g s  t o  th e  
same c a te g o ry  a s  j á r :  to  t h a t  o f  th e  v e rb s  d e n o tin g  a c t io n .
—**■ The e x p la n a t io n  o f  u g a t / b a r k s /  le a d s  to  th e  fo llo w in g  
v e rb s : ad V lb  /g iv e s  / ? o r th 7 /  —— okoz / c a u s e s /  -■*- e lő id é z  
/g iv e s  r i s e  t o /  l é t r e h o z  /b r in g s  in to  e x i s t e n c e /  — meg
v a l ó s í t  / r e a l i z e s /  —*- te s z  /d o e s ,  m akes/. T h e re fo re  t h i s  
v e rb , to o ,  b e lo n g s r e a l l y  h e re .

The e x p la n a to ry  v erb  o f t ö r d e l  /b re a k s  in to  p ie c e s /  
a s s ig n e d  to  th e  su b -c a te g o ry  o f  a c t i v i t y  ta k e s  th e  fo llo w in g  
ro ad : t ö r  /b r e a k s /  —■•- v á la s z t  / I I  s e p a r a te s /  —*- s z é tv á la s z t  
/ d i v i d e s /  e l v á l a s z t  / p a r t s /  e lk ü lö n í t  / s e g r e g a t e s /  

k ü lö n v á la s z t  / i s o l a t e s /  — s z é t s z e d  / t a k e s  to  p i e c e s / ,  
from  here  th e  c i r c l e  o f  synonyms b eg in s  anew. I f  we ta k e  th e  
o th e r  synonym o f e l k ü lö n i t :  k iem el / s e t s  a p a r t /  —— e l t á v o l í t  
/d e ta c h e s /  — e l v e s z  / t a k e s  aw ay/ —► te s z  / I I  p u t s / .  —■•- 
The e x p la n a to ry  s t r i n g  of h a lá s z ik  / f i s h e s /  goes l i k e  t h i s :  
ig y e k sz ik  / t r i e s /  -■*- m egtesz / d o e s /  - t *  . . .  t e s z  /d o e s ,  
m akes/. The v erb  á t k ö l t  / r e n d e r s  in to  /a n o th e r7  p o e t ic  
fo rm / l a b e l l e d  as a p ro ced u re  v e rb  p roduces th e  following 
c h a in : ön t / c a s t s /  -♦ » k i f e je z  / e x p r e s s e s /  — e l őa d  / s e t s  
f o r t h /  bem utat / p r e s e n t s /  m eg ism erte t / a c q u a i n t s /  —*- 
ad / g i v e s /  t e s z  /d o e s , m ak es/.

Of the verbs denoting sane process hall / h e a r s /  le a d s  to  th e s e
v e rb s : é rz é k e l / p e r c e i v e s /  —»- f e l f o g  /a p p re h e n d s / é s z r e 
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vesz / n o t i c e s /  —— m eglát / s e e s /  m e g p illa n t /c a tc h e s  s ig h t  
o f / .  Beginning w ith  é s z re v e s z  we e n te r  i n to  a v i t i o u s  c i r c l e  
o f e x p la n a t io n , w hich , i n  i t s  e n t i r e t y  to g e th e r  w ith  th e  
v erb  kezd / b e g i n s /  in c lu d e d  i n  th e  seq u en ce , le d  to  a  f a l s e  
t r a c k  because w h at i t  e x p la in e d  was th e  p e r f e c t iv e  a s p e c t  
of th e  v e rb a l p r e f i x  o f f e l f o g  / i . e .  f e l - / .  We have to  r e tu r n  
th e r e fo r e  t o  th e  v erb  é rz é k e l  which can n o t be e x p la in e d  by 
any a p p ro p r ia te  d u ra t iv e  v e rb  and w hich even though  i t  i s  no t 
one of th e  b r o a d e s t  c a te g o r ie s  i t  e p ito m iz e s  th e  m eaning of 
many s im i la r  v e r b s .  Nor do th e  v e rb s  j u s t  t r e a t e d  ta k e  us to  
th e  p rev io u s  l a r g e  group o f  th o s e  d en o tin g  a c t io n .  —  L e t us 
make a t r y  w i th  ou r o th e r  p ro c e s s  v e rb : f e lh ő s öd ik  /c lo u d s  
o v e r / :  v á l ik  /b e co m e s / l e s z  2 a / t u r n s  in to  s g / ;  o f  t h i s  
th e  n e a re s t  synonym i s  v á l i k  /b e co m e s /, th u s  we r e a c h  a t  once 
th e  synonymic dom ain o f v á l i k , le s z  a s  th e  h ig h e s t  c a te g o ry . 
Here th e  m ost g e n e ra l  v e rb a l n o tio n  b eh in d  a l l  th e  v e rb s  i n  
t h i s  group i s  p e rh a p s  e x p re s se d  by v á l to z i k  /c h a n g e s / .  —  We 
need no t make a  s e p a ra te  e x p lo r a t io n  o f th e  v erb  l e s z  s in c e ,  
a s  we have s e e n , f e lh ő sö d ik  b e lo n g s  to  th e  c a te g o ry  
re p re s e n te d  by th e  verb  l e s z . At- b e s t  v/e can  fo llo w  up k e l e t 
ke z ik  / a r i s e s / ,  a n o th e r  synonym of i t s  meaning group I  : l é t 
r e jö n  /comes i n t o  b e in g /  -■*- v á l ik  so once a g a in  we have 
come back to  th e  same p o in t .

As can be s e e n  p ro c e s s  v e rb s  can r e a l l y  be t r a c e d  back 
to  such v e rb s  o f a more g e n e ra l  meaning u n d er whose concep t 
v e rb s  of t h i s  k in d  f a l l .  I f  th e  a n a ly s i s  i s  c a r r ie d  o u t 
m ech an ica lly  p o i n t s  of c o n ta c t  w i l l  be a b le  to  be e s ta b l i s h e d  
betw een a c t io n  and  p ro c e s s  v e rb s ,  b u t  i t  w i l l  be e q u a l ly  
e v id e n t t h a t  th e s e  v erb s c o n s t i t u t e  a  r a t h e r  c lo se d  group 
a p a r t  from a  few  l in k s  w ith  th e  o th e r  g ro u p . What 
c h a r a c te r iz e s  them  as  opposed to  v e rb s  of a c t io n  i s  t h a t  th e y  
can have s u b je c t s  o th e r  th a n  p e rso n s  / l e s z /  or th e y  canno t 
r e f e r  to  an a n im a te  s u b je c t  / f e lh ő s ö d ik / .  On th e  o th e r  hand, 
we have to  s e p a r a te  p ro c e s s  v e rb s  from  v e rb s  of p e r c e p t io n  
/ h a l l /  b ecau se  t h e i r  s u b je c t  i s  a p e rs o n  /o c c a s io n a l ly  a n im a l/
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b u t th e  p ro c e s s  d en o ted  by th e  v e rb  does n o t depend on th e  
a g e n t’ s v o l i t i o n .

The e x p la n a to ry  verb  e lő id é z  /g iv e s  r i s e  t o /  of c s a t t a n  
/c la p s  /5 п с е 7 / ,  a s s ig n e d  to  th e  c a te g o ry  of o c c u rre n c e , would 
le a d  to  where th e  s u c c e s s iv e  v e rb s  o f  ugat / b a r k s /  have l e d :  
to  th o se  d en o tin g  a c t io n  w ith  t e s z  /d o e s , m ak es/ as th e  m ost 
g e n e ra l  exponent o f  t h i s  s e t  o f  synonyms. T h e re fo re  we have 
to  ta k e  in to  c o n s id e r a t io n  here the fhct ih a t meaning 1 of c s a t t a n  
r e f e r s  to  o b je c t s ,  th in g s ,  c o n s e q u e n tly  th e  n e x t l i n k  i n  th e  
e x p la n a to ry  s t r i n g  i s  meaning 2 o f  l é t r e h o z , i n  acco rd  w ith  
meaning 1 o f é l ő i d é z . And th a t  le a d s  back to  e lő id é z . I t  i s  
i n  meaning 3 o f c s a t t a n  th a t  we c a n  f in d  th e  v e rb  t h a t  le a d s  
on to  a n o th e r  v erb  ca teg o ry : h a n g z ik  /so u n d s , v i / .  T h is , 
th ro u g h  th e  synonyms h a l l a t s z i k  / i s  h e a rd / ,  h a l lh a t ó  / a u d i b l e /  
b r in g s  ou t th e  p a s s i v i t y  in h e re n t  i n  th e  m eaning o f c s a t t a n : 
i t  e x p re s se s  no t o n ly  t h a t  som eth ing  happens to  th e  s u b je c t ,  
b u t a ls o  t h a t  we p e rc e iv e  i t .

T h is v erb  le a d s  on to  th e  n e x t  la rg e  g ro u p , i . e .  th e  
v e rb s  d en o tin g  v a r io u s  phenomena, where we g e t  such synonym 
sequences a s  th e  fo llo w in g  o nes: lo b b a n : " / l á n g o t /  fog" 
/c a tc h e s  / T i r e 7 /  —*- " k e le tk e z ik "  / a r i s e s /  " l e s z " ,
r e s p .  " k ic s a p "  / d a r t s  fro m / -•*- " e lő tö r "  / b u r s t s  f o r t h /
"á rad "  / s t r e a m s /  " t e r  jed "  / s p r e a d s /  - v - / l e s z /  J menny
d ö rö g : " h a l l a t s z i k "  " h a l lh a tó "  | v i l l á m l i k : /k e le tk e z ik /

" le s z "  / c s ik o ro g  : " /h a n g o t /  ad" /g iv e s  f o r t h  / n o i s е 7 /  
-■*- " lé t r e h o z "  —*- " e lő id é z " .

The v e rb s  b e lo n g in g  h e re , t h e r e f o r e ,  can n o t be d e r iv e d  
from  i d e n t i c a l  v erb  c a te g o r ie s  th ro u g h  th e  s t r i n g  of 
e x p la n a t io n s .  L ike c s a t t a n  th e  v e rb  mennydörög i s  to  be 
q u a l i f i e d  as d e n o tin g  o c c u rre n c e , w h ile  lo b b an  and v i l l á m l ik  
a re  s im i l a r  to  th e  p ro c e s s  v e rb  f e lliő sö d ik . S tan d in g  a p a r t ,  
how ever, i s  th e  e x p la n a t io n  o f c s ik o ro g  / c r e a k s / ,  w hich le a d s  
over to  th e  v e rb s  d en o tin g  a c t io n  o f th e  u g a t- ty p e . The 
p ro b a b le  re a s o n  f o r  t h i s  d iv e rg e n c e  i s  t h a t  th e  s u b je c t  o f 
c s ik o ro g  i s  f e l t  to  be much more " a c t iv e "  th a n  t h a t  of th e
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verb s  c s a t t a n  and mennydörög b o th  d e n o tin g  s im i la r ly  
phenomena o f so u n d . We can  j u s t i f y  t h i s  f e e l i n g ,  on t h e  one 
hand, by th e  f a c t  t h a t  th e  v e rb  c s i  k o rd u l /c re a k s  /о п с е 7 / ,  
d i f f e r r in g  o n ly  i n  tem pora l a s p e c t ,  i s  l ik e w is e  e x p la in e d  by 
th e  e x p re s s io n  h an g o t ad /g iv e s  f o r th  n o i s e / ,  on th e  o th e r  
hand , by th e  f a c t  t h a t  i n  i t s  m eanings, ex cep t 1 d , we f in d  
a su b je c t d e n o t in g  th in g , i n  f a c t ,  i n  meaning 2 , man, an im a l, 
whereas th e  s u b je c t  of c s a t t a n  may be "sound” , to o ,  and 
menn;ydörög h a s  no sub ject: i n  i t s  meaning 1 . — That th e  
.D ictionary  r a n g e s  the meaning o f c s a t t a n  among "o c c u rre n c e s"  
i n  exp lan ing  th e  co rresp o n d in g  nomen a c t i o n i s  can be 
p ro b ab ly  a c c o u n te d  fo r  by th e  f a c t  t h a t  i t s  meaning i s  
m arkedly m om entary as opposed to  "phenomena" which a re  
u s u a lly  p e r c e p t ib l e  f o r  some tim e . The e x p la n a tio n s  o f  lo b b a n , 
v i l l á m l ik , on th e  o th e r  h an d , a re  e x p la in e d  th ro u g h  th e  f a c t  
t h a t  we a re  more l i k e ly  t o  apprehend  v i s u a l  p e rc e p tio n s  as

g
o b je k tiv e  change th an  th o se  p e rc e iv e d  by th e  e a r .

Let u s now c a s t  a lo o k  a t  th e  v erb  o f  m otion f o l y i k  
/ f lo w s / :  h a la d  /p a s s e s  on v i . /  j u t  / g e t s  s w h e re / ,  from  
h e re ,  how ever, th e  e x p la n a to ry  s t r in g  sw erves away b ecau se  
from  é r  / a r r i v e s /  to  e l j u t  / g e t s  sw h e re / and  from  h e re  f u r th e r  
to  e lő tű n ik  / a p p e a r s /  we f i n d  r a th e r  v e rb s  o f  p e r f e c t iv e  
a s p e c t w hich to g e th e r  w ith  "vhova" /s w h e re /  ex p re ss  th e  f i n a l  
p o in t  r a th e r  th a n  th e  p ro c e s s  i t s e l f  o f  th e  m otion . The o th e r  
synonym of h a l a d , k ö ze led ik  /a p p ro a c h e s /  ta k e s  us to  th e  
same p o in t w ith  a  l i t t l e  d e to u r :  k e rü l / g e t s  swhere Я п  some 
w ay7/ j u t  / g e t s  swhere / d e s t i n a t i o n / / .  S ince th e  s t r i n g  
o f th e  e x p la n a to ry  verbs d o es n o t  le a d  to  a verb  of more ge
n e r a l  m eaning, we can re g a rd  h a la d  a t  once a s  th e  v e rb  whose 
concept subsum es f o ly ik  as  w e ll  as many o th e r  v e rb s . We 
can pu t th e  v e rb  f o ly ik  i n  a  sm a ll group of v e rb s  w hich 
deno te  p r o g r e s s ,  p ro g re d ie n t movement, t h a t  i s ,  th e y  
c o n s t i tu te  a w e l l  d e f in a b le  su b -g ro u p  w i th in  th e  c l a s s  o f 
th o se  d en o tin g  m otion .

From th e  e x p la n a tio n  o f th e  s t a t e  v e r  á l l  / s t a n d s /
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th e  fo llo w in g  s e t  o f  v e rb s  i s  o b ta in a b le :  m о z og /moves v i . /
—•*- van / i s /  t a r t o z i k  /v hova7  /b e lo n g s  /sw h e re 7 , r e s p .  
l é t e z i k  / e x i s t s / .  Mozog cannot be  a s u p e ro rd in a te  synonym o f  
á l l  as  á l l  means Mnem mozog" /d o e s  n o t m ove/. The verb  v an , 
how ever, r e p r e s e n ts  a  c a te g o ry  w hich  in c lu d e s  b o th  mozog 
and nem mozog. The c o n c e p t o f e x is te n c e  subsum es bo th  s t a t e  
and m o tio n , b u t o n ly  i n  a v e ry  b ro a d  sen se  o f  th e  word, and 
th e r e fo r e  i t  seems e x p e d ie n t to  t r e a t  a l l  th r e e  a s  s e p a ra te  
v erb  g ro u p s .

There i s  an even  more g e n e ra l  c a te g o ry  o f w hich we have 
quo ted  b e s id e s  marad / r e m a in s /  th e  v e ry  v erb  van  / i s / .  T h is  
i s  th e  c a te g o ry  of " té n y "  / f a c t / .  However, té n y  e x p re s s e s  
som ething w hich in c lu d e s  the m eaning c o n te n t o f  any s u b je c t  
i n  c o n ju n c tio n  w ith  a  f i n i t e  v e rb  /w ith  t r a n s i t i v e  v e rb s  
o f te n  in c lu d in g  t h a t  o f  the  o b j e c t ,  t o o / ,  and i n  th e  m a jo r i ty  
of nornina a c t i o n i s  th e  D ic t io n a ry  does g ive  i t  a s  a 
synonymous e x p re s s io n : "az a t é n y ,  hogy . . . "  / t h e  f a c t  t h a t  
. . . / .  E .g . i n  the in t r o d u c t io n  t o  th e  e x p la n a t io n  of m a ra d ás : 
" Á lt .  a m arad ig é v e l k i f e je z e t ;  m a g a ta r tá s ,  i l l .  á l l a p o t ;  az  
a té n y , hogy v k i ,  vmi marad" /G e n e ra l ly  conduct and s t a t e  
r e s p .  e x p re s se d  by t h e  verb  m arad ; th e  f a c t  t h a t  sy  o r  sg  
r e m a in s / .  I n  th e  d e t a i l e d  e x p la n a t io n  o f m aradás or in  
e x p la in in g  l é t e i  / e x i s t e n c e /  th e  D ic t io n a ry  does no t g iv e  
a n o th e r  ^en u s proxiaum  because th e s e  v e rb a l nouns th e m se lv e s  
ex p re ss  a g e n e ra l  v e r b a l  c o n te n t and can be subsumed 
im m ed ia te ly  under th e  n o tio n  of " f a c t " .  T h e ir  u n d e r ly in g  v e rb  
b e lo n g s  to  a d i s t i n c t  sm all g ro u p : th e  verbs d e n o tin g  
e x is te n c e .

F in a l ly  we have t o  examine th e  group of v e rb s  d e n o tin g  
s e n s a t io n ,  r e l a t i o n s h i p  and m anner. The e x p la n a to ry  s t r i n g  
o f th e  v erb  f ű  / a c h e s /  /"vm ely  t e s t r é s z b e n  . . .  g y ö trő  é r z é s  
je le n tk e z ik "  : i n  some p a r t  o f t h e  body a . . .  p a in f u l  
s e n s a t io n  a p p e a r s / :  j e le n tk e z ik  -■*- f e l t ű n i k  / a p p e a r s /  - ■ * -  

. . .  l e s z  —— . . .  c s in á l  t th u s ,  on  th e  one hand , i t  leads 
tow ards th e  v e rb s  d e n o tin g  change, p ro c e s s , on th e  o th e r ,
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tow ards th o se  e x p re s s in g  c a u s a t io n .  A nything t h a t  a c h es  
c a u s e s  p a i n ,  i n  th e  c o u rse  of w hich p a in  a r i s e s  
and we f e e l  i t  a t  once. By t h i s  th e  s e n s a t io n  v e rb s  of 
th e  f á j  ty p e  come c lo s e  to  th o s e  d e n o tin g  phenomena o f  th e  
c s ik o ro g  ty p e .  E ven so i t  i s  u s e fu l  t o  keep t h i s  g roup  a p a r t  
because  th e  s u b je c t iv e  f e e l in g  dom inates i n  i t .  P a in  can  
o n ly  appear i n  t h e  c o n s c io u s n e s s , i n  th e  n erv o u s sy stem , 
w h ile  the  n o is e  c a l l e d  c re a k in g  may sound w ith o u t th e  mind 
b e in g  aware o f  i t .

The e x p la n a to ry  s t r i n g  o f  v o n a tk o z ik  / r e l a t e s  to  s g /  
i s  t h i s :  van V 7 / i s /  -•*- t a r t  / i s  s u h e r e /  — f o l y i k  
/ f lo w s /  —► h a la d  /p a s s e s  on v i . /  -•*- k ö z e le d ik  /a p p ro a c h e s /  

,jut / g e t s  s w h e re / , b u t h e re  we a re  more and more on a 
wrong tr a c k  b e c a u se  along t h i s  way we g e t  t o  th e  co n cep t of 
m otion  or even  a r r i v a l  r a t h e r  th a n  to  t h a t  of r e l a t i o n s h i p .  
The s t r in g  o f i t s  o th e r  synonym i s :  ö ssz e fü g g  / i s  i n  
coherence w i t h /  -■*- á l l  / s t a n d s /  — va n / i s / .  We th u s  re a c h  
th e  verb van i n  two ways and t h i s  v e rb  u s u a l ly  r e q u i r e s  to  
be complemented b y  a n o th e r  word in to  a  p h ra s e .  T his i s  
r a t h e r  c h a r a c t e r i s t i c  of v e rb s  e x p re s s in g  r e l a t i o n s h i p :  i t  
i s  n o t th e y  t h a t  r e f e r  d i r e c t l y  to  t h e i r  s u b je c ts  b u t  show 
the- r e l a t i o n s h i p  o f  th e  s u b je c t  w ith  some o th e r  nom inal 
co n cep t.

The v e rb  te g e z ő d ik  /a d d r e s s  each  o th e r  by th o i /  i s  
ex p la in e d  th ro u g h  th e  s t r i n g :  te g e z  /a d d re s s e s  sy  a s  th o u / ,  
— s z ó l i t  / a d d r e s s e d /  —  él. /2  /v m iv e l?  a v a i l s  h im s e lf  o f /  

alkalm az /e m p lo y s /  -■*- h a s z n á l / u s e s /  vesz / t a k e s /
— von /d ra w s , p u l l s /  — ke z d  / b e g in s / ,  b u t h e re  we 
swerve away i n t o  th e  p e r f e c t iv e  d i r e c t i o n  o f in c h o a t io n ,  
th e re fo r e  we have to  rem ain  w i th in  th e  scope o f th e  synonyms 
o f  "uses", '’em ploys'*, " a v a i l s  h im s e lf  o f"  i n  seek in g  th e  
su p e ro rd in a te  synonym of th e  v e rb s  d en o tin g  r e l a t i o n s h i p .

2 .3 . L e t u s  now p r o je c t  th e  m ain v e rb  c a te g o r ie s  
o b ta in ed  in d u c t iv e ly  from th e  e x p la n a t io n s  o f some 300 
v e rb s  on to  th e  c a te g o r ie s  o f  names o f a c t io n s  o b ta in e d  from
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th e  e x p la n a t io n s  of th e  E x p la n a to ry  D ic t io n a ry . With t h i s  
l a r g e l y  m ech an ica l, fo rm a l p ro c e d u re  we a r r i v e  a t  th e  
fo llo w in g  m ain v erb  g roups and su b -g ro u p s a f t e r  th e  most 
n e c e s s a ry  re a rra n g e m e n t. /E ach  group i s  r e p r e s e n te d  h e re  by 
th e  h ig h e s t  l e v e l  synonyms, o c c a s io n a l ly  com plem ented by  
o th e r  i l l u s t r a t i v e  exam ples; th e  sub -g roups make no 
p r e te n s io n  to  c o m p le te n e s s ./

1 . A c t i o n :  t e s z  /d o e s ,  m akes/, vég ez  /p e r f o rm s / ,  
c s in á l  /m a k e s /, c s e le k s z ik  / a c t s / ,  in té z  / c o n t r i v e s ,  
a r r a n g e s ,  m anages/, d o lg o z ik  /w o rk s / .  Some c h a r a c t e r i s t i c  
su b -g ro u p s a re  as  fo l lo w s 1:

a /  Moving: mozgat /m oves, v t / .
b /  Making arrangem ents: k i f e j e z  /e x p re s s e s  /K is  w ish  

etc_.7/í mond / t e l l s / ,  in té z k e d ik  / s e e s  to  i t / ,  gondoskodik  
/p r o v id e s / .

с /  E s ta b l i s h in g :  l é t r e h o z  /b r in g  in to  e x i s t e n c e / .
d /  M a n ife s ta t io n :  b e s z é l  / s p e a k s / ,  s z ó l / u t t e r s / .
e /  P ro d u c in g  sound: / h a n g o t /  ad /g iv e s  f o r t h  /s o u n d 7 /, 

e lő id é z  /g iv e s  r i s e  t o / ,  h a l l a t  / l e t s  sg be h e a r d / .
f /  I n d ic a t io n :  m uta t /s h o w s / ,  u t a l  / r e f e r s / .

2 .  P r o c e s s :  v á l t o z i k  /ch an g es  v i . / .  I t s  
c h a r a c t e r i s t i c  su b -g ro u p s a r e :

a /  Change o f s t a t e :  v á l ik  /b eco m es/, / - b b /  le s z  
/becom es / т о г е . . л7 / .  Here b e lo n g  th e  v e rb s  d e n o tin g  change 
o f  s t a t e  i n  a s t r i c t  s e n s e , e .g .  e l á j u l  / f a i n t s / ,  e la p ró z ó 
d ik  / g e t s  f ra g m e n te d /, enged 1 / y i e l d s  /Eo f o r c e 7 /  j u s t  a s  
much a s  th o se  d en o tin g  shange o f  p la c e ,  movement i n  a 
t r a n s f e r r e d  s e n s e , e .g .  a d a t ik  / i s  /5 e in g 7  g iv e n / ,  k i tu d ó d ik  
/ g e t s  know n/, o r  th o se  d e n o tin g  change of q u a l i t y ,  e .g .  a l 
ja s  od ik  /becom es d e p ra v e d /, h ü l / g e t s  c o o l / ,  m e leg sz ik  
/ g e t s  w arm /.

Ъ / O r ig in a t io n :  l e s z  /b e c o m e s /, k e le tk e z ik  / o r i g i n a t e s / ,  
l é t r e j ö n  /com es in to  b e in g / .

с /  Momentum: kezd / b e g i n s / .
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d /  C e s s a t io n :  e l o s z l i k  /v a n is h .e s / ,  b e fe je z ő d ik  /com es 
t o  an  end/; h e r e  a r e  a ls o  t o  be  a s s ig n e d  abbam arad / i s  l e f t  
o f f / ,  m egszűnik / c e a s e s / ,

e /  P e r c e p t io n :  é rz é k e l / p e r c e i v e s / .
f /  P a r t i c i p a t i o n :  kap / r e c e i v e s / .

3 . O c c u r r e n c e  . Sometimes i t  shades o f f  i n t o  
t h e  ca teg o ry  o f  p r o c e s s .  Some o f  th e  c h a r a c t e r i s t i c  
su b -g ro u p s:

a /  Prom t h e  p o in t  of v iew  o f  s u b je c t iv e  p e rc e p tio n :  
h an g z ik  /s o u n d s , v i / .

Ъ/ Prom th e  p o in t  of v iew  o f  th e  o b je c t iv e  f a c t :  t ö r 
t é n i k  /h a p p e n s / ,  m e g tö r té n ik  / t a k e s  p l a c e / .  Belonging h e re  
a r e  a lso  e .g .  a d ó d ik  /o c c u r s / ,  elm arad  /d o e s  no t h a p p e n /.

4 . P - h e n o m e n o n .  I t  i s  co te rm in o u s w ith  th e  
c a te g o ry  of o c c u r re n c e .  I t s  su b -g ro u p s :

a /  E m phasiz ing  th e  s u b je c t iv e  v ie w p o in t: h a l l a t s z i k  
/ i s  h e a rd /, l á t s z i k  / i s  v i s i b l e / .  Verbs o f  s p e c ia l  m eaning 
belo n g in g  h e re  e . g .  búg /b o o m s /, k ö d lik  A o o m s/, ragyog  
/ s h i n e s / .

Ъ/ E m phasiz ing  th e  o b je c t iv e  f a c t :  ? e lő id é z  /g iv e s  
r i s e  t o / ,  ? k e l e t k e z i k  / a r i s e s / .  E .g . é£  / b u r n s / ,  lá n g o l  
/ f la m e s / .

5 . S e n s a t i o n :  ? k e le tk e z ik  / a r i s e s / ,  ? j e l e n t 
k e z ik  / a p p e a r s / .  The v e rb s  b e lo n g in g  h e r e - - e .g .  f á j  / a c h e s / ,  
v i s z k e t  / i t c h e s / - — o v e rla p  w ith  th o se  i n  th e  p re v io u s  
c a te g o ry .

6. S t  a  t  e :
a /  P ro c e ss—l i k e  m otion: h a la d  /p a s s e s  on v i . / ,  mozog 

/m oves v i . / ,  k e r ü l  / g e t s  s w h e re / .
Ъ/ Nonr m o tio n : á l l  / s t a n d s / ,  van / i s /  /w ith  an adverb  

o f  p la c e  o r s t a t e / ,  marad / r e m a in s / .  E .g .  a l s z ik  / s l e e p s / ,  
le b e g  / f l o a t s / ,  m egbú jik  / h i d e s / .

с /  M ental S t a t e :  ? e l t ö l t  / f i l l s / .  E .g .  á lm élkod ik  
/m a rv e ls / ,  g y ö t r ő d ik  / s u f f e r s / .
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d /  P o s i t io n :  v e z e t  IV / l e a d s / ,  vonul 3 / r u n s / ,  h a la d  3 
/p a s s e s  on v i . / .  E .g . a l á h a j l i k  /h an g s  dow n/, fü g  в /h a n g s / ,  
k an y a ro d ik  /b en d s  v i . / .

e /  A t t i tu d e :  m u ta t /sh o w s /, m e g n y ila tk o z ik  /m a n if e s ts  
i t s e l f / ,  v is e lk e d ik  /b e h a v e s / .

f /  A b i l i ty :  tu d  /k n o w s/, b l r  / i s  a b l e / .

7 . E a c t  : van / i s / ,  l é t e z i k  / e x i s t s / ,  n in e s  / i s  n o t / ,  
h iá n y z ik  / i s  m is s in g / .  B esid es th e  p u re  v e rb s  o f  e x is te n c e ,  
su ch  as akad / t h e r e  i s  o c c a s io n a l ly / ,  e lő fo r d u l  / i s ,  o c c u r s / ,  
th o se  e x p re s s in g  n e c e s s i ty  o r p o s s i b i l i t y  a l s o  belong  h e re ,  
e .g ,  k e l l  /h a s  t o / ,  l e h e t  /may b e / .

8 .  R e l a t i o n s h i p :  ö sszefü g g  / i s  i n  coherence 
w i th / ,  t a r t o z i k  I  1 /b e lo n g s / ,  v o n a tk o z ik  / r e l a t e s  t o / .
E .g . a la p u l  / i s  b ased  o n /, a r á n y l ik  / i s  i n  p r o p o r t io n  t o / ,  
eg y e z ik  /a g re e s  w ith  co rre sp o n d s  t o / .

9 . ?M a n n e r  : h a sz n á l / u s e s / ,  a lk a lm az  /e m p lo y s /.

The item s a p p e a r in g  w ith  a  q u e s t io n  mark a re  
n o n - s u b s t i t u ta b l e ,  d i r e c t l y  s u p e ro rd in a te d  synonyms of th e  
v e rb s  a s s ig n e d  to  t h e i r  g ro u p s . T h e ir  s y n ta c t i c  p a t t e r n s  
a re  d i f f e r e n t  o r th e y  j u s t  o v e r la p  w ith  th e  co n c ep t of th e  
r e s p e c t iv e  v e rb . The c a te g o ry  o f manner i s  p ro b le m a tic  a s  
a w hole. The c a te g o r ie s  enum erated  above a re  m e re ly  a 
consequence o f th e  system  of ex p lan in g  v e rb s  i n  th e  
E x p la n a to ry  D ic t io n a ry . T h is  system  needs c o r r e c t in g  here  
and th e r e .

2 .6 . I s  th e re  any th e o r e t i c a l  b a s i s  f o r  t h i s  
c l a s s i f i c a t i o n  b ased  on th e  e x p la n a t io n s ,  t h a t  i s ,  m ain ly  
on i n t u i t i v e  l i n g u i s t i c  com petence? How would i t  be p o s s ib le  
t o  c h a ra c te r iz e  th e s e  p a r t l y  d i s t i n c t ,  p a r t l y  o v e rla p p in g  
v e rb  c a te g o r ie s ?

These c a te g o r ie s  a re  p r im a r i ly  d e te rm in ed  by  th e  manner 
o f  r e l a t i o n s h i p  t h a t  o b ta in s  betw een  th e  m eaning c o n te n t o f 
th e  v erb  and i t s  s u b je c t .  There a r e ,  o f c o u rs e , e x c e p tio n s ,
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to o ,  i n  w hich  a n o th e r  s u b je c t  ta k e s  o v e r i n  th e  e x p la n a tio n ; 
f o r  exam ple, o f  th e  e x p la n a to ry  v e rb s  o f  p ro c e s s  v e rb s  é rz é 
k e l  / p e r c e i v e s /  and kap / r e c e i v e s /  s ta n d  a p a r t  i n  t h i s  
r e s p e c t  sind th e  same s p e c i f i c  c h a ra c te r  a t t a c h e s  to  k e le tk e 
z ik  / a r i s e s /  and j e l e n t k e z i k  /a p p e a r s /  o u t o f  th e  v e rb s  o f 
s e n s a t io n ,  and to  e lő id é z  /g iv e s  r i s e  t o /  o u t o f th e  v e rb s  
o f  phenomena, From t h i s  a s  w e ll  as o th e r  p o in ts  of view  th e  
most homogeneous c a te g o ry  i s  t h a t  o f acc  t  i  о n , I t  i s  
c h a r a c te r iz e d  by th e  f a c t  t h a t  th e  s u b je c t  i s  th e  so u rc e , 
th e  s t a r t i n g  p o in t  o f th e  a c t io n ,  and i n  m ost c a s e s , 
d e l i b e r a t e l y  so . S ince th e  m a jo r i ty  of v e rb s  b e lo n g s  to  t h i s  
c a te g o ry , many grammar books use th e  l a b e l  " a c t io n "  to  
ex p re ss  th e  g e n e ra l  m eaning c o n te n t o f  v e rb s  / e s p e c i a l l y  
when c o n t r a s te d  w ith  p a s s iv e  v e rb s / .  The l i n g u i s t i c  b a s is  of 
t h i s  i s  t h a t  t o  f in d  th e  v e rb  of th e  se n te n c e  we u s u a l ly  ask  
th e  q u e s tio n  m it c s i n á l ? /w h a t does h e , i t ,  she d o ? / The 
same anthropom orphic view  p la y s  a p a r t  a l s o  i n  o th e r  verb  
c a te g o r ie s .  /C f .  M anfred Sandmann: S u b s ta n t iv ,  
A d jek tiv -A d v erb  und Verb a l s  s p ra c h l ic h e  Formen. In d o g . 
F o rsch . 1940, p p . 101-2; K a rl Boost: Neue U ntersuchungen  zum 
Wesen und z u r  S tru k tu r  d e s  d eu tsch en  S a tz e s .  B e r l in ,  1953* 
p .  4 3 . /  C lo s e s t  to  human and anim al a c t i v i t y  s ta n d  th o se  
v e rb s  w hich e x p re s s  th e  movement of v e h ic le s  o f t r a n s p o r t .

P r o c e s s  i s  c h a r a c te r iz e d  by  th e  f a c t  t h a t  though  
i t  s p r in g s  from  th e  s u b je c t  b u t n o t a s  from  a cause and even 
l e s s  d e l i b e r a t e l y  and fu r th e rm o re  t h a t — a p a r t  from  
p e rc e p t io n  w hich  s ta n d s  c l o s e r  to  a c t io n — th e  s u b je c t  i s  
n o t c o n s ta n t b u t  changing  o r  i t  may even  be th e  r e s u l t  of 
th e  p ro c e s s  i t s e l f .  /The s u b je c t l e s s  p ro c e s s  v e rb s  a re  
s t a t e - l i k e :  a lk o n y o d ik  " th e  sun i s  s e t t i n g " ,  e t c . / .  — 
O c c u r r e n c e  a s  a  n a rro w er c a te g o ry  d i f f e r s  from  
p ro c e s s  i n  so f a r  as  th e  s u b je c t  i s  v e ry  f r e q u e n t ly  an 
a b s t r a c t  r a t h e r  th a n  a c o n c re te  noun, f u r t h e r  t h a t  i t  may 
e x p re s s  n o t o n ly  an  o b je c t iv e  concep t o f  ev en t b u t  a ls o  th e  
s p e a k e r ’ s s u b je c t iv e  im p re s s io n . I n  a w id e r  sense  we cou ld



-  23 -

c a l l  o ccu rren ce  th e  sem an tic  c o n te n t  common to  a l l  v e rb s  —  
w ith  a g e n e r a l i z a t i o n  more j u s t i f i e d  th a n  u s in g  " a c t io n "  f o r  
th e  same p u rp o se . — P h e n o m e n o n  i s  th e  l e a s t  
homogeneous c a te g o ry . The s u b je c t  h e re  may be en d u rin g  and  
c o n c re te  A á t s z i k  vmely tá rg y  "some o b je c t  i s  v i s i b l e " /  o r  
som ething t r a n s i e n t  / lo b b a n  a lá n g  " th e  flam e f la s h e s  
/o n c e 7 " /  o r  even  th e  s u b je c t  may be m iss in g  /m ennydörög " i t  
th u n d e rs " , v i l l á m l ik  " i t  i s  l i g h t n i n g " / .  The s u b je c t l e s s  
v e rb s  m o stly  b e lo n g  to  t h i s  c l a s s .  The p re se n c e  or absence  
o f th e  s u b je c t ,  how ever, i s  n o t a  c a te g o ry -d e te rm in in g  
f a c t o r .  Of much g r e a t e r  im portance  i s  th e  f a c t  t h a t  th e  v e rb  
e x p re s se s  th e  s p e a k e r ’ s s u b je c t iv e  im p re s s io n  to o .
Phenomenon i s  n o t a c a te g o ry  p r im a r i l y  c h a r a c t e r i s t i c  o f  
v e rb s .  The next; few  c a te g o r ie s  a re  even l e s s  s o . —  In  th e  
c a te g o ry  o f s e n s a t i o n  th e  s u b je c t  o f  th e  v erb  may 
be l ik e w is e  m iss in g  / f á j  " i t  a c h e s " / ,  b u t when i t  i s  p r e s e n t  
th e  v e rb  does n o t e x p re s s  an o b je c t iv e  f a c t  b u t m ere ly  th e  
s p e a k e r ’ s s u b je c t iv e  f e e l in g .  —  I n  th e  c a te g o ry  of 
s t a t e  th e  s u b je c t iv e  im p re s s io n  i s  a c c id e n ta l  or 
seco n d ary , b u t ,  on th e  o th e r  h an d , what i s  c h a r a c t e r i s t i c  i s  
t h a t  th e  r e l a t i o n s h i p  o f s u b je c t  and  v erb  ta k e s  th e  most 
t r a n s p a r e n t ly  sim ple  form : pu re  e x is te n c e  o r p o s i t i o n  o r 
movement, t h a t  can  be re p re s e n te d  by  a sim ple d iagram  o r 
m echan ica l fo rm u la  / á l l  " s ta n d s " ,  h a la d  " p a s s e s  on", fo ro g  
" r o t a t e s " / .  S t a t e  i s  even  l e s s  c h a r a c t e r i s t i c  of 
v e rb s  th a n  phenomenon i s .  /O f th e  s u b je c t l e s s  v e rb s  b e lo n g in g  
h e re  fag y  " f r o s t /  i t  f r e e z e s "  i s  nomen as  w e ll  a s  verbum !/
— P a c t  i s  a ls o  i n  r e a l i t y  a  c a te g o ry  n o t o f th e  v e rb  
b u t r a t h e r  o f  th e  o b je c t iv e  c o n te n t  o f th e  s e n te n c e  as a  
w hole. The E x p la n a to ry  D ic t io n a ry  em ploys t h i s  concept i n  
i t s e l f  when th e  v e rb  i t s e l f  to  be e x p la in e d  s ta n d s  f o r  some 
g e n e ra l c a te g o ry . —  Por the  e x p re s s io n  of 
r e l a t i  o n s h i p  an o th e r  nom inal c o n c e p t i s  
a b s o lu te ly  n e c e s s a ry  b e s id e s  th e  s u b je c t  o f th e  v e rb . — 
M a n n e r  i s  a l s o  no t a genu ine  verb  c a te g o ry . The
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E x p lan a to ry  D ic t io n a r y  e x p la in s  w ith  i t s  h e lp  such nom ina 
a c t io n ! s  as a r e  c h a r a c te r iz e d  by  th e  m anner o f a v e rb  
c a te g o ry  / u s u s a l l y  th a t  o f a c t i o n / .

P ro ceed in g  q u i te  m e c h a n ic a lly  i n  t r a c k in g  down th e  v e rb s  
e x p la in in g  o th e r s  i n  th e  D ic t io n a r y  would o f te n  p u t u s ,  a s  
we have seen , on a  f a l s e  s c e n t  u n le s s  we do no t f a i l  t o  ta k e  
i n t o  account t h e  s p e c i f i c  r e l a t i o n s h i p  t h a t  e x i s t s  betw een  
th e  verb  e x p la in e d  and i t s  s u b je c t  as w e ll a s  a n o th e r  
im p o rta n t f a c t o r ,  namely t h a t  th e  p r e c is e  meaning o f  a  verb  
i s  sometimes e q u iv a le n t  n o t t o  t h a t  o f a n o th e r  v erb  b u t  to  
an  e x p re s s io n  o r  group of w ords /an d  o f te n  one i n  w hich  th e  
v e rb  belongs t o  a  v e ry  d i f f e r e n t  c a te g o r y / .  Thus we may 
conclude t h a t  v e r b s  are  c h a r a c te r i z e d  by  n o t on ly  t h e i r  
s u b je c ts  b u t a l s o  by what nouns o f a d i f f e r e n t  g ram m atica l 
form  th ey  e n t e r  i n t o  f r e q u e n t  or n e c e s s a ry  co m b in a tio n  
e s p e c ia l ly  o f  a  k in d  which may have a m eaning q u i te  d i f f e r e n t  
from  th a t  o f t h e  sim ple v e r b .

NOTES

^ UA sound s e n te n c e - s e m a n tic s  i s  on ly  c o n c e iv a b le  on th e  
b a s i s  of a w e l l—e la b o ra te d  w o rd -s e m a n tic s .” Ferenc K ie fe r :
A K atz—Fodor—-fé le  sz e m a n tik a e lm é le t /K a tz — Fodor*s Sem antic 
T h eo ry /, MTA I .  О.К. /P ro c e e d in g s  o f th e  D iv is io n  o f T-i 
L in g u is t ic s  and  L i t e r a r y  S tu d ie s  o f th e  H ungarian  Academy o f 
S c ie n c e s / ,  V o l. 23 /1 9 6 6 /, p .  I 87.

S e c tio n  1 o f  th e  p r e s e n t  p a p e r , i n  a  more e la b o r a te  
fo rm , was r e a d  a t  a m eeting o f  th e  l i n g u i s t i c  group o f  th e  
C om putational C e n tre  of th e  H u n g arian  Academy o f S c ie n c e s  
on 22nd May, 1 9 6 4 . S e c tio n  2 h a s  been  p u b lis h e d  i n  H ungarian  
u n d er th e  t i t l e  ” Az ig ék  s z ó t á r i  á b r á z o lá s á r ó l” /The



-  25  -

le x ic o g ra p h ie  tre a tm e n t o f  H u ngarian  v e r b s / ,  Chap. I I ,  Szó
t á r ta m .  Tanulmányok /S tu d ie s  i n  L e x ic o g ra p h y /, e d . by L ász ló  
O rs z á g h ,B u dapest, 1966, p p . 184—194-. The l e c t u r e  was 
rev iew ed  and th e  id e a s  d ev e lo p ed  f u r th e r  by F„ K ie fe r  in  
Á lta lá n o s  N y e lv é s z e ti  Tanulmányok /S tu d ie s  i n  G enera l 
L i n g u i s t i c s / ,  V ol. 4 /1 9 6 6 / ,  p p . 133-140.
p

Op. A s z ó t á r í r á s  e lm é le te  és  g y a k o r la ta  a m agyar n y e lv  É r
te lm ező  S z ó tá rá b a n  /  T heory  and P r a c t ic e  o f L ex ico g rap h y  i n  
th e  E x p la n a to ry  D ic t io n a ry  o f  th e  H ungarian  L an g u ag e /, ed . 
by  L ász ló  O rszágh , B u d ap est, 1962, pp . 68 -70 .

^On th e  two k in d s — b ro a d e r  and n a rro w er— synonym ity  see 
Gábor 0 . Nagy: A ro k o n é rte lm u ség  s z ln o n im a s z ó tá r i  szem pont
b ó l /  Synonym ity from th e  Synonym D ic t io n a ry  P o in t of V iew /, 
S tu d ie s  i n  L ex ico g rap h y , 114—117 and L ász ló  G le k f i ,  I b i d . 
186.

^The E n g lish  t r a n s l a t i o n  does n o t p e r fo rc e  a lw ay s re n d e r  
e x a c t ly  th e  sem an tic  s t r u c t u r e  o f  th e  H ungarian  i l l u s t r a t i v e  
exam ples. The s t r in g s  w ould n a t u r a l l y  work o u t d i f f e r e n t l y  
i n  E n g lis h . The b ra c k e te d  E n g lis h  e q u iv a le n ts  a r e  th e r e f o r e  
t e n t a t i v e  o n ly .

^These s t r i n g s  may be r e p r e s e n te d  by g ra p h s . T here i s  no 
room h e re ,  how ever, to  c o n s id e r  th e  r e le v a n t  a s p e c ts  of th e  
g rap h  th e o ry . The q u e s t io n  was d e a l t  w ith  by  L á sz ló  Kalmár 
i n  one o f h i s  e a r l i e r  l e c t u r e s  to  th e  H ungarian  L in g u is t i c  
S o c ie ty  /November 3» 1 9 6 1 /; see f u r t h e r  Á lta lá n o s  N yelvésze
t i  Tanulmányok /S tu d ie s  i n  G en era l L i n g u i s t i c s / ,  V ol. 2 
/1 9 6 4 / ,  pp . 4 5 -4 6 . — T h e o r e t i c a l ly  each  member o f  an 
e x p la n a to ry  s t r i n g  s ta n d s  w ith  th e  n ex t u n d er i t  i n  th e  
r e l a t i o n s h i p  o f in c lu s io n .  Gf. K a tz , J . J .  and  Fodor J .A . :
The S tru c tu r e  o f a  S em antic  T heo ry , Language 39 /1 9 6 3 /» PP* 
189-192; F . K ie fe r :  P ro c e e d in g s , e t c .  /1 9 6 6 / p .  179.
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6The term  "synonym" i s  u sed  th ro u g h o u t t h i s  s e c t io n  i n  i t s  
b ro a d e s t  p o s s ib le  s e n se , in c lu d in g  ^brings o f  words i n  
a p p o s i t io n  o r  i n  c o o rd in a te  s e r i e s  a s  w e ll  a s  th e  g e n e r ic  
te rm  d e s ig n a tin g  a  co n cep t h ig h e r  th a n  t h a t  f o r  w hich th e  
e n t r y  word s ta n d s .  See a l s o  fo o tn o te  3 above .

'''H is s ta n d s  i n  th e  t r a n s l a t i o n s  f o r  h e r  and i t s  a s  w e l l .

8E d i t  V é rte s  e x e m p lif ie s  B r /n d a l» s  su b -g ro u p  o f " e x p re s s iv e  
v e rb s"  by kopog /k n o c k s /:  Á lta lá n o s  N y e lv é s z e ti  Tanulmányok 
V o l. I .  /1 9 6 3 / ,  p .  332.



MEANING, SYNONYMY ANE TRANSLATION 

L. Kalmár

The aim o f th e  p re se n t p aper i s  to  c o n tr ib u te  to  th e  
development o f  a fo rm al sem antic th eo ry  w ith  th e  p u b lic a t io n  
o f  some i n i t i a l  r e s u l t s  o f re se a rc h  d ea lin g  w ith  the l o g ic a l  
i n t e r r e l a t i o n s  among th e  n o tio n s  o f  meaning, synonymy and 
t r a n s l a t i o n .  I t  a lso  p roposes to  o u t l in e  the  work to  be done.

At f i r s t  s ig h t  the q u e s tio n  o f lo g ic a l  i n t e r r e l a t i o n s  
among the  th re e  n o tio n s  m entioned above seems t r i v i a l .  Two 
u n i t s  belong ing  to  some l i n g u i s t i c  le v e l  / e . g .  two morphemes 
o r  two se n te n c e s / a re  synonymous i f  ahd only i f  th e i r  meaning 
i s  th e  same. The meaning of a l i n g u i s t i c  u n i t  i s  th a t  som ething  
which i s  common in  th e  u n i ts  synonymous w ith  i t  / in c lu d in g  
a lso  i t s e l f / ,  o r ap p ly in g  the u su a l s e t  th eo ry  refinem en t 
o f such d e f in i to n s  based  on a b s t r a c t io n  the meaning of a u n i t  
i s  th a t  a b s tr a c t io n  c l a s s  w ith  re g a rd  to  synonymy as an 
equ ivalence  r e l a t io n  which in c lu d es  the  form in  q u es tio n , o r  
g e n e ra liz in g  th i s  method of s e t  th eo ry  re f in e m e n t, the m eaning 
o f a u n it  i s  the  o b je c t  assigned  to  t h i s  a b s t r a c t io n  c la s s  
where we can choose a t  w il l  those  o b je c ts  which we a ss ig n  
to  the  a b s tra c t io n  c la s s e s  be long ing  to  the synonym w ith  th e  
only  c o n d itio n  th a t  th e  assignem ent should  e s ta b l i s h  a 
one-to -one  co rrespondence . F in a l ly ,  t r a n s l a t i o n  i s  such a 
mapping o f th e  u n i ts  o f  a c e r ta in  l i n g u i s t i c  le v e l  o f th e  
source language onto th e  u n its  o f  th e  ta r g e t  language b e lo n g in g  
to  th e  same le v e l  t h a t  le av es  th e  meaning o f  th e  u n its  
unchanged.

But we have such sim ple r e l a t io n s  on ly  i f  homonymy 
i s  ig n o red . This can u s u a lly  be j u s t i f i e d  m e th o d ica lly  by th e  
assum ption th a t  the e l im in a tio n  o f  homonymy / e . g .  the a d d i t io n
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o f a homonymy-index to  morphemes, o r th a t  o f symbols ex p ress in g  
the  r e s u l t s  o f  th e  s y n ta c tic  a n a ly s is  o f se n te n c e s , e .g .  the  
p ro v is io n  o f Р-m a rk e rs / must p reced e  sem antic a n a ly s is .  In  
p r a c t ic e ,  how ever, when e l im in a tin g  homonymy we have to  r e ly  
on sem antic n o t io n s ,  f i r s t  o f a l l  the  n o tio n  o f  meaning. 
C onsequently , we th in k  i t  more c o r r e c t  to  s tu d y  the lo g ic a l  
in te rdependence  o f  th e  n o tio n s  synonymy, meaning and t r a n s l a t i o n  
w ith  reg ard  to  th e  phenomenon o f  homonymy, even when t h i s  needs 
an exam ination o f  more complex in t e r r e l a t i o n s  than  th o se  
o u tlin e d  above. A lso  we have to  e lim in a te  th e  lo g ic a l  jump 
invo lved  in  th e  above reaso n in g  which t r i e s  to  d e fin e  th e  
n o tio n  of m eaning w ith in  one language w hile in  the d e f in i t io n  
o f t r a n s la t io n  i t  a lre ad y  re g a rd s  i t  as an i n t e r l i n g u i s t i c  
n o tio n .

Az I  have done so f a r  in  th i s  paper I  am n o t go ing  to  
s t a t e  d e f in i t e ly  on which l i n g u i s t i c  le v e l  I  am exam ining the 
th re e  m entioned sem antic n o t io n s .  Although i t  i s  q u ite  unusual 
to  speak about t r a n s l a t i o n  on a low er le v e l  th an  the  l e v e l  o f 
the  sen ten ce , i n  r e a l i t y  we alw ays t r a n s l a te  a te x t  o f  th e  
source language in to  the t a r g e t  language, and th e  sen ten ce  by 
sen tence t r a n s l a t i o n  i s  only an approx im ation  to  the  t e x t  
t r a n s la t io n  ta k e n  in  the s t r i c t  sen se , even though i t  i s  a 
b e t t e r  app ro x im atio n  than th e  word by word / o r  morpheme by 
morpheme/ t r a n s l a t i o n .  We do n o t  u su a lly  c a l l  a grapheme by 
grapheme re n d e r in g  a t r a n s l a t i o n  / t h a t  i s ,  an  approx im ation  to  
the  te x t  t r a n s l a t i o n /  but a t r a n s l i t e r a t i o n .

For th e  sake of s im p l ic i ty ,  however, l e t  us rem ain 
w ith in  the scope o f  one s in g le  language, a t  l e a s t  f o r  th e  time 
b e in g , and even w ith in  th i s  fram e a t  a d e f in i t e  l i n g u i s t i c  
l e v e l ,  and l e t  u s t r y  to  c l a r i f y  th e  lo g ic a l  i n t e r r e l a t i o n s  
between the n o t io n s  o f meaning and synonymy ta k in g  homonymy 
in to  due acco u n t.

From a m athem atical p o in t  o f view th e  s i t u a t io n  i s  the 
fo llo w in g . There a re  two s e t s ,  a s e t  S o f c e r t a in  forms 
belonging  to  th e  language in  q u e s tio n  / i n  g e n e ra l complex
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sym bols, m a rk e rs /, fu rtherm ore  a s e t  S i o f c e r t a in  o b je c ts  
/d en o ted  th in g s / ,  which can be denoted  by the  e lem en ts o f S. 
Furtherm ore we co n s id e r  a su b se t D o f the  C a r te s ia n  p roduct o f  
th e  s e ts  S and S i  which in c lu d e  th o se  and only  th o se  o rd ered  
p a i r s  ( s , Co) , where s is  some element of the set S , w hile со i s  
such an elem ent o f  s e t  S i  th a t  can be denoted by th e  l i n g u i s t i c  
form th a t  i s  such an o b je c t which i s  a p o s s ib le  meaning o f th e  
form  s . A form  s (s G S) can have more than  one meaning: s e v e ra l  
o b je c ts  / (  to  € 5 )  can have ( s ,  oo)  £  D /homonymy/ and v ice  v e r s a ,  
an o b je c t Ш can be denoted by s e v e ra l  form s /synonym y/.

Two form s, s-ĵ  and s 2 , may be c a lle d  weak / o r  p a r t i a l /  
synonyms, i f  they  have a t  l e a s t  one meaning in  common.

S1 ^  s 2*^3ou((s-L, со) G D A ( s 2 Oj) G D ), / 1 /
w here(5 den o tes weak synonymy and th e  v a r ia b le s  CU /w ith  o r  
w ithou t in d e x / range over the s e t  S i /w h ile  th e  v a r ia b le s  s 
w ith  or w ith o u t index  over the s e t  S / .

Weak synonymy thus d e fin e d  i s  e v id e n tly  a sym m etrical
r e la t io n :

V  S1 V  S2 (s1 6  S2 ► S2 G s^) .

I f  we assume i t  as  an axiom th a t  every  form has a t  l e a s t  one 
meaning:

V s  3 c u ( ( s ,  o > ) £  d) .  / 2/
t h a t  i s ,  we le a v e  ou t o f S the  m ean ing less form s th en  weak 
synonymy becomes a r e f le x iv e  r e l a t i o n :

V s ( s  6  s) .
/The m eaningless form s would n o t be weakly synonymous between 
th e m se lv e s ./  With an example we can e a s i ly  show th a t  weak 
synonymy i s  n o t a t r a n s i t i v e  r e l a t i o n .

The q u e s tio n  o f the d e f in i t io n  o f meaning w ith  th e  h e lp  
o f  the  n o tio n  o f synonymy, i f ,  f o r  th e  time b e in g , we i n t e r p r e t  
synonymy as weak synonymy, w i l l  le a d  to  the  fo llo w in g  
m athem atical problem : Be g iven  th e  s e t  S and th e  r e f le x iv e  and 
sym m etrical r e l a t i o n  (э d e fin ed  in  i t .  I s  i t  p o s s ib le  to  
f in d  such a s e t  S i  th a t  by s u i ta b ly  choosing th e  su b se t D o f
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th e  C a rte s ia n  p ro d u c t SxJl(l) i s  f u l f i l l e d ?  To what e x te n t does 
th e  r e la t io n  d eterm ine  the  s e t  -ß d is re g a rd in g , o f c o u rse , the 
n o ta tio n s  o f t h e i r  e lem en ts, and a lso  th e  s e t  D?

I  am g o in g  to  dem onstra te  th a t  th e  s e ts  -Й and D can 
always be chosen  in  the s p e c i f ie d  way, and g e n e ra lly  in  more 
th an  one way. F o r th i s  purpose i t  i s  co n v en ien t to  r e p re s e n t  
th e  (5 r e l a t i o n  w ith  a g raph , th e  v e r te c e s  o f  which r e p re s e n t  
th e  elem ents o f  th e  s e t  S, F urtherm ore , two o f  i t s  v e r te c e s  are  
th e n  and only  th e n  connected by an edge i f  th e  r e la t io n  
h o ld s  among th e  elem ents o f  S re p re s e n te d  by th en . We denote 
t h i s  graph a ls o  w ith  G , and i t s  v e r te c e s  in  the same way as 
th e  element o f  S re p re se n te d  by them. S ince  в  i s  a r e f le x iv e  
r e l a t io n ,  from  each  of the  v e r te c e s  o f th e  g 
le a d s  in to  i t s e l f .  We leav e  th e s e  loops ou t 
w ith o u t them each  o f i t s  v e r te c e s  i s  co n s id e red  to  be connected  
w ith  i t s e l f .

I f  such  s e t s  and D e x i s t ,  th e n  f o r  any o f th e  
elem ents -$ o f  ou the fo llo w in g  i s  v a l id :  th o se  v e r te c e s  o f 
th e  graph to  w hich / t h a t  i s  to  the  elem ents o f  the s e t  S 
re p re se n te d  by them / (s, Co) €  D ho lds a re  lin k e d  to g e th e r  in  
p a i r s  because th e s e  elem ents a re  weakly synonymous fo r  Gu i s  
t h e i r  common m eaning. C onsequently  a l l  such v e r te c e s  a re  th e  
v e r te c e s  o f a t o t a l  graph (o^w hich  i s  th e  subgraph o f th e  
g raph  G .

Any o f  th e  v e r te c e s  s o f the  g raph  (5 i s  a lso  a v e r te x  
o f  a t  le a s t  one such to t a l  subgraph G ш  because acco rd in g  to  
th e  axiom / 2 /  th e r e  i s  a t  l e a s t  one such elem ent OU o f  S i  f o r  
which (s , Co ) €  D. F urtherm ore , any edge o f  the graph G  i s  
th e  edge o f a t  l e a s t  one t o t a l  subgraph . I f ,  nam ely, th e
edge in  q u e s tio n  connects th e  v e r te c e s  s^ and s^ o f th e  
graph  (з th e n  th e  s-̂  and s ? elem ents o f  th e  s e t  S a re  weakly 
synonymous, t h a t  i s  J l has a t  l e a s t  one such elem ent Gu f o r  
which (s^, e u )  G D as w ell a s  (s ,,, Co) G D. In  th i s  case  both  
s-  ̂ and s^ a re  v e r te c e s  o f th e  subgraph » co n seq u en tly , as 6^
i s  a to ta l  g ra p h , the edge co n n ec tin g  th e  two v e r te c e s  i s  an 
edge of G ы  .

raph  a " l o o p  l in e  " 
o f graph! b u t even
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C onversely , l e t  be g iven  such a s e t  Ш o f  the subgraphs 
o f  the graph (5 , th a t  a /  each graph  b e lo n g in g  to  M is  a t o t a l
g raph , fu rth e rm o re , b /  each v e r te x  o f  the g rap h  G i s  a lso  a 
v e r te x  o f a t  l e a s t  one graph belo n g in g  to  M, and с /  each edge 
o f  th e  graph G i s  a t  th e  same tim e an edge o f  a t  le a s t  one 
graph belong ing  to  M, then  we can o b ta in  th e  s e t s  SI and D o f  
the  re q u ire d  p ro p e r ty  in  the fo llo w in g  way. L e t us assig n  to  
the  graphs belo n g in g  to  M an a r b i t r a r y  o b je c t  in  a one-to -one  
correspondence; be SI th e  s e t  o f th e se  o b je c ts  / e .g .  SI be M 
i t s e l f ,  i f  we a s s ig n  to  each graph belong ing  to  M, the g raph  
i t s e l f . /  F u rtherm ore , l e t  D be th e  s e t  o f a l l  th o se  ordered  
p a i r s  (s , Co) , where s£S, Co G SI and which f u l f i l  the 
c o n d itio n  th a t  th e  v e r te x  s o f  th e  graph G i s  a t  the same tim e

(JO)
th e  v e r te x  o f  the  graph  belonging  to  M to  w hich the o b je c t r i s  
a s s ig n ed . In  t h i s  case  / 1 /  i s  f u l f i l l e d .  In d eed , be s-, and S2 
two such elem ents o f  S th a t  f u l f i l  the  r e l a t i o n  s-̂  6 Sp, t h a t  
i s  th e  v e r te c e s  s^ and s^ o f th e  graph G a re  connected by an 
edge. This edge i s  because o f с /  th e  edge o f  some graph 
belong ing  to  M, l e t  со  be th e  o b je c t  b e lo n g in g  to  th is  g ra p h . 
Then (sq b o ) G D as  w ell as  ( s ^ , Go) G D, because bo th  s^  
and S2 a re  v e r te c e s  o f  th a t  graph belong ing  to  I»i to  which th e  
o b je c t со i s  a s s ig n e d . Vica v e rsa , i f  fo r  some object ou b e lo n g in g  
to  S i  (s-^, Си) G D, and (s 2 , e u )  G  D, i . e .  both o f th e  
v e r te c e s  s^ , s 0 o f  th e  graph Cf a re  a t  th e  same time v e r te c e s  
o f th a t  graph belo n g in g  to  К to  which the  o b je c t  со i s  
a ss ig n ed  th en  because o f a /  s^ and S2 a re  connected  w ith an  
edge w ith in  t h i s  g raph , co n seq u en tly , s in ce  t h i s  graph i s  p a r t  
o f graph G , t h i s  edge i s  a lso  an edge o f  G , i . e .  th e  
r e l a t io n  s-̂  6* S2 w i l l  be f u l f i l l e d .  Az a consequence o f 
c o n d itio n  b /  a lso  th e  axiom / 2/  w i l l  be f u l f i l l e d .

Thus we have y e t  to  show th a t  the  subgraphs of th e  
graph G have such a s e t  M which s a t i s f i e s  a / ,  b /  and с /  
c o n d itio n s . Such a s e t  M i s  formed by the i s o l a t e d  v e r te c e s  
th a t  i s ,  th o se  n o t connected w ith  ary other vertex of the g raph  G ,
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as t o t a l  g rap h s w ith  one s in g le  v e r te x , f u r t h e r  the edges o f 
th e  graph G , a s  to ta l  g rap h s  o f two v e r te c e s .  But such a 
s e t  M form a ls o  th e  maximal t o t a l  subgraphs o f  th e  graph 6  , 
th a t  i s  the t o t a l  subgraphs o f  G such, t h a t  n o t a s in g le  
v e r te x  o f th e  g rap h  6” i s  co n n ec ted  by means o f an edge o f the  
graph  G* w ith  each  v ertex  o f  th e  graph G , u n le ss  th e  v e rte x  
in  q u estio n  i s  n o t  a v e rtex  o f  th e  graph (5 *  , /Each t o t a l  
subgraph o f  th e  graph (э i s  the elem ent o f  some maximal 
t o t a l  subgraph o f  6 * .  Thus each  v ertex  o f (5 can be 
in te rp r e te d  a s  a t o t a l  subgraph  w ith  one v e r te x ,  and a l l  i t s  
edges as t o t a l  subgraphs w ith  two v e r te c e s . T hat means th a t  
each of the v e r te c e s  of G i s  a lso  the v e r te x  o f some o f  i t s  
maximal t o t a l  subgraphs and ea ch  o f i t s  edges i s  a lso  th e  edge 
o f  some of i t s  maximal t o t a l  subgraphs. We can  o b ta in  such a 
maximal t o t a l  subgraph from th e  t o t a l  subgraph 6*  o f th e  
graph (o by ad d in g  to i t  a v e r te x  / i f  th e re  a re  more we can 
choose one a t  w i l l /  of the g ra p h  6 which i s  connected by 
means of an edge o f the g raph  (5 w ith any one from among i t s  
o r ig in a l  o r added  v e rte c e s  b u t  we add a lso  th e  connecting  edges 
u n t i l  the g rap h  has some l e f t .

The two s e ts  M th a t  we have m entioned by way o f 
i l l u s t r a t i o n  a r e  in  genera l d i f f e r e n t  /d is r e g a r d in g  th e  t r i v i a l  
case  when g rap h  G has no t o t a l  subgraph w ith  th ree  v e r te c e s  
which would co rresp o n d  to  a language th a t  does n o t e x h ib i t  
th r e e ,  p a irw ise  weakly synonymous forms. T h is  shows th a t  weak 
synonymy ta k en  in  i t s e l f  i s  n o t  s u ita b le  f o r  th e  d e f in i t io n  o f 
th e  meaning o f  l i n g u i s t i c  fo rm , no t even i f  we leave  ou t o f 
c o n s id e ra tio n  th e  choice o f  th e  o b je c ts  a c t in g  as meaning. 
Hence, i f  we w ant to  define  th e  no tio n  o f m eaning w ith  th e  help  
o f  synonymy th e n ,  beside weak synonymy, we have to  tak e  in to  
c o n s id e ra tio n  a l s o  some o th e r  k in d s of r e l a t i o n s  o f synonymy 
as w e ll.

Such a r e la t io n  i s ,  f i r s t  of a l l ,  s tro n g  synonymy. We 
c a l l  two l i n g u i s t i c  forms s^  and S£ s tro n g ly  / o r  t o t a l l y /  
synonymous i f  a l l  th e i r  m eanings are common:
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s l  82^  ^ o u f s -^  со) £  D (s 2 , cu ) £  D)
/ 3 /  where denotes s tro n g  synonymy. In  o th e r  w ords, two forms 
a re  s tro n g ly  synonymous i f  and on ly  i f  the s e t s  o f  th e i r  
meanings a re  equal:

S1 2  a2 + +  CAj((jBl t  Си) £  d)~ U )(^ 2 , со) £  d) .

From t h i s  i t  d i r e c t ly  fo llo w s th a t  s tro n g  synonymy i s  a 
r e f le x iv e ,  sym m etrical and t r a n s i t i v e  r e l a t i o n ,  i . e . ,  i t  i s  an 
eq u iv a len ce  r e la t io n :

V s (s £  s ) ,
Vs1 V s 2 (  s 1 £  s 2 < s2 2* S 1 )  ,

s x V s2 s^  ̂( s ^ £ > ^  2j ® )̂ •

F urtherm ore , i f  two form s are  s tro n g ly  synonymous then they  a re  
a lso  weakly synonymous:

V sx V s 2 (a^ £  s 2 —̂  s^ G s 2) , /4 /

f o r  i f  form s co in c id e  in  every meaning then  th e y  have a common 
meaning s in ce  acco rd in g  to  / 2 /  th ey  have m eaning. F in a lly , i f  
among th re e  forms th e  f i r s t  two a re  weakly and th e  second and 
the  t h i r d  s tro n g ly  synonymous th en  th e  f i r s t  and the th i r d  a re  
weakly synonymous:

V s-l V  s 2 V  s^ ( (  a1 G s 2 A s 2 £  s^) —► s-L G s^ ) , / 5 /

because in  th i s  case  th e  f i r s t  two forms have common meaning 
and t h i s  i s  the common meaning a ls o  o f the f i r s t  and the t h i r d  
form s f o r  each meaning o f the second form i s  th e  meaning o f  
the  t h i r d  form as w e ll .

The q u es tio n  o f the  d e f in i t io n  o f th e  n o tio n  of 
meaning w ith  the h e lp  o f  the n o tio n s  o f weak and s tro n g  
synonymy le a d s  to  th e  fo llo w in g  m athem atical q u e s tio n : Be g iv e n  
th e  s e t  S, and the r e f le x iv e  and sym m etrical r e l a t i o n  G 
d e fin e d  in  S, f i n a l l y  an equ iva lence  r e l a t i o n  £3 interpreted in  S 
which a d d i t io n a l ly  f u l f i l l  a lso  co n d itio n s  / 4 /  and / 5 / .  I s  i t  
p o s s ib le  to  f in d  a s e t  SI and a su b se t D o f  th e  C a rte s ia n -  
-p ro d u c t Sx SI such th a t  assum ing axion / 2/  / 1/  and / 3 /  a re



-  34  -

f u l f i l l e d ?  To what ex te n t do th e  r e la t io n s  6 and 2  determ ine 
th e  s e t i^ d is r e g a rd in g  the  n o ta t io n s  of i t s  e lem en ts / and th e  
su b se t D o f th e  C a r te s ia n -p ro d u c t Sx SI ?■

With a reaso n in g  s im i la r  to  th e  above, i t  can be 
dem onstrated  t h a t  the s e ts  J 2 and D can alw ays be chosen in  
th e  re q u ire d  way. I t  i s  a g a in  exped ien t to  v is u a l iz e  r e l a t i o n s  

G and 2  by means of a g rap h  as ex p la in ed  in  the above; 
th e se  graphs w i l l  be denoted  by 6 and 2  , re sp . and t h e i r
v e r te c e s  w i l l  be denoted in  th e  same way a g a in  as the elem ents 
o f the  s e t  S re p re s e n te d  by them . The g raph  can be d iv id ed  in to  
such /u n iq u e ly  determ ined , m axim al/ t o t a l  subgraphs, which 
have no common v e r te x  /io t етш  two cf -them h av e / because 2  i s  an 
equ ivalence r e l a t i o n .  This g rap h  2  i s ,  because o f / 4 / ,  the  
subgraph o f g rap h  G . F u r th e r ,  i f ,  as a consequence o f  / 5/ ,  a 
v e r te x  o f I s  connected by an edge 0  w ith  a v e rtex  o f the  
maximal t o t a l  subgraph o f G  , then i t  i s  connected  by means 
o f  an edge o f  G  w ith  each v e r te x  o f t h i s  maximal t o t a l  
subgraph. T h is  c ircum stance makes i t  p o s s ib le  to  d e fin e  the 
s o -c a l le d  vector grafh of (5*with re sp e c t to  th e  subgraph o f  2  • 
We o b ta in  t h i s  f a c to r  graph from. 6 by r e p la c in g  each o f  those 
v e r te c e s  w ith  a new one, t h a t  a re  v e r te c e s  o f  the  same maximal 
t o t a l  subgraph o f  2  > and we connect two such new v e r te c e s  
w ith  an edge i f  and only I f  each  /a s  p o in te d  out above, any 
tw o/ o f the v e r te c e s  o f th o se  maximal t o t a l  subgraphs o f  2  
whose v e r te c e s  have been r e p la c e d  by the new v e r te c e s  in  
q u e s tio n , a re  connected  by an edge of © T h is f a c to r  graph 
I s  u su a lly  d en o ted  by 6" /  2  ■>

A ccord ing  to  a re a s o n in g  s im ila r  to  the  above we 
o b ta in  a l l  p o s s ib le  s e ts  S i  chosen in  th e  re q u ire d  fa sh io n  
and the s e t s  D belong ing  to  them in  the fo llo w in g  way. C onsider 
a s e t  M of th e  subgraphs o f  th e  graph s/z th a t  f u l f i l l s  
co n d itio n s  a / ,  d /  and с /  i n  w hich, however, th e  graph G i s  
to  be re p la c e d  by the f a c t o r  graph e / 2  . We e s ta b l i s h
a one-one correspondence betw een the g raphs o f  the s e t  M, and 
some o b je c ts .  The s e t  o f th e s e  w il l  be S I  . D w il l  be th e  s e t



-  35  -

o f th o se  o rdered  p a i r s  ( s ,  cu) f o r  which s £  S , ou£ Л  and 
which s a t i s f y  the c o n d itio n  th a t  th e  v e rte x  o f  th e  f a c to r  g rap h  
cr/s th a t  re p la c e s  th e  s v e r te x  o f  the  graph Gf in  th i s  
f a c to r  graph and a lso  those v e r te c e s  of <5 , t h a t  are 
v e r te c e s  o f the  maximal t o t a l  subgraph th a t  c o n ta in s  a ls o  s 
among i t s  v e r te c e s , i s  a ls o  th e  v e r te x  o f th a t  g raph  of M to  
which th e  objectV has been a s s ig n e d .

I f  th ese  Л  and D s e t s  were u n iq u e ly  defined  th e n  
the meaning o f the form s be long ing  to  M could  be defined  w ith  
the  h e lp  o f  th e  n o tio n s  o f  weak and s tro n g  synonymy, as 
fo llo w s . The meaning o f a form s i s  the o b je c t  assig n ed  to  th e  
graph belong ing  to  th e  s e t  M to  th e  v e r te c e s  o f  which belongs 
the  v e r te x  o f  the  f a c to r  graph < r / z  th a t  r e p la c e s  the v e r te x  
s of the graph In  t h i s  f a c to r  g raph  /among o t h e r s /  where СГ 
and a re  th e  graphs d e p ic tin g  weak and s tr o n g  synonymy in  
the above manner, w hile M i s  th e  s e t  o f the subgraphs of th e  
f a c to r  g raph  6 / s  s a t i s f y in g  th e  above a / ,  b /  and с / 
c o n d i tio n s , though in  th e  c o n d itio n s  b /  and с /  th e  graph Gf 
should  be re p la c e d  by th e  f a c to r  graph s / z . F in a l ly , th e  
assignem ent o f the o b je c ts  to  th e  graphs o f th e  s e t  M b r in g s  
about a one-to -one  correspondence .

However, th e  s e t  M, ex cep t f o r  the t r i v i a l  case when 
the  f a c to r  graph e/z has no t o t a l  subgraph w ith  th ree  
v e r te c e s ,  can be chosen in  s e v e ra l  ways. C onsequen tly , th e  
n o tio n s  o f  weak and s tro n g  synonymy a re  no t even  to g e th e r  
s u i ta b le  to  d efin e  th e  n o tio n  o f  meaning w ith  t h e i r  h e lp . F or 
t h i s  purpose we have to  take  in to  c o n s id e ra tio n  some f u r th e r  
n o tio n s  o f synonymy.

A g re a t  number o f synonymy r e la t io n s  can  e x is t  betw een 
two l i n g u i s t i c  form s, e .g .  they  may have a t  l e a s t  two m eanings 
in  common, o r may have a t  l e a s t  th re e  common m eanings, e t c . ,  
w ith  one ex cep tio n  a t  most each o f t h e i r  m eanings i s  common 
/ t h a t  i s ,  they  have th e  same number o f meanings and among them 
th e re  i s  only  one d i f f e r e n t ,  and n o t more, o r  each  of the 
meanings o f  a form i s  a ls o  the meaning o f th e  o th e r  form, b u t
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t h i s  l a t e r  has one a d d i t io n a l  m eaning/, a l l  t h e i r  meanings a re  
common except maximum two, e t c . ,  fu rth e rm o re , th e re  may be such 
a r e la t io n  where two forms have more m eanings in  common than  
d i f f e r e n t  o nes. I t  seems p ro b ab le  th a t  g e n e ra l ly  i t  i s  p o s s ib le  
to  define p r e c i s e ly  the n o tio n  ’ synonymy r e l a t i o n ’ w ith  ta k in g  
in to  c o n s id e ra tio n  the s t r u c tu r e  of the fo rm u la  expressed  in  
te rm s of the sym bols o f m athem atical lo g ic  w hich fo rm a liz e s  the 
d e f in i t io n  o f  ’ r e l a t i o n ’ . /S e e  form ulae / 1 /  and / 3 / . /  Of co u rse , 
th e s e  synonymy r e l a t i o n s ,  to o , re v e a l c e r t a i n  c h a r a c te r i s t i c s .  
/Namely, weax synonymy i s  r e f le x iv e  and sy m m etrica l, s tro n g  
synonymy i s  an eq u iv a len ce  r e l a t i o n / .  On th e  o th e r  hand, th e re  
a re  a lso  c e r t a in  co n n ec tio n s among them / a s ,  f o r  example, the  
connections betw een  weak and s tro n g  synonymy expressed  by 
form ulae / 4 /  and  / 5 / . /

However, we need n o t co n s id e r ev e ry  p o ss ib le  synonymy 
r e la t io n .  I t  w ould be enough to  f in d  a com plete  system o f 
synonymy r e l a t i o n s  in  the sen se  th a t  the  synonymy r e la t io n s  
belonging  to  t h i s  system , e x c e p t fo r  the o n e -to -o n e  
correspondence, u n iq u e ly  d e f in e  the  meaning o f  the l i n g u i s t i c  
fo rm s. More p r e c i s e ly ,  the  fo rm ulae (<J) d e f in in g  the synonymy 
r e la t io n s  b e lo n g in g  to  the  system  to g e th e r  w ith  the form ulae 
( £ . )  fo rm a liz in g  th e  c h a r a c t e r i s t i c s  o f th e  synonymy r e la t io n s  
belong ing  to  th e  system  and a l s o ,  the synonymy r e la t io n s  
belonging  to  r e l a t i o n s  e x i s t in g  between th e s e  c h a r a c te r i s t i c s  
have the p ro p e r ty  th a t  i t  i s  alv/ays p o s s ib le  to  f in d  a s e t  
such  th a t f o r  th e  given  s e t  S and the r e l a t i o n s  in te rp r e te d  on 
i t ,  th a t  co rre sp o n d  to  the  fo rm ulae U ) ,  le a v in g  out o f  
c o n s id e ra tio n  th e  n o ta t io n  i . e . ,  the o n e -to -o n e  correspondence , 
in  a unique way, fu rth e rm o re , i t  i s  p o s s ib le  to  f in d  in  a 
unique way, a s u b s e t  L' oi th e  C a r te s ia n -p ro d u c t s x S l  such th a t  
b e s id e  axiom / 2/  th e  form ulae ^ <3 ) are f u l f i l l e d .

I f  we knew a t o t a l  system  of synonymy r e la t io n s  th en  
w ith  the help  o f  th e  эупопущу r e la t io n s  b e lo n g in g  to  t h i s  
system , or w ith  th e  help  o f  th e  graphs d e p ic t in g  them /w h ich  
i s  the  same/ we co u ld  d e fin e  th e  meaning o f  th e  l i n g u i s t i c
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form s, b u t ,  o f co u rse , in  a more com plicated  way, than  w ith  th e  
a id  o f  th e  abovementioned n o tio n s  o f  weak and s tro n g  synonymy 
used f o r  th e  d e f in i t io n  o f  meaning /w hich i s  u n s a t is f a c to ry  
because th e se  r e la t io n s  do no t form  a t o t a l  sy s te m /.

However, th e  q u e s tio n , o r b e t t e r  to  s a y , the  problem 
o f how to  ren d er a t o t a l  system  o f  synonymy r e l a t i o n s ,  i s ,  f o r  
the  tim e b e in g , m ath em atica lly  u nso lved . At p re s e n t  I  cannot 
even prove th a t  such a system  e x i s t s ,  a lthough  t h i s  seems 
h ig h ly  p ro b ab le .

4 . As I  have a lre a d y  m entioned, no d e f in i t i o n  of 
meaning can be reg ard ed  as s a t i s f a c to r y  from th e  view point o f  
the  th e o ry  o f t r a n s l a t i o n  i f  i t  t r i e s  to  so lv e  t h i s  problem 
w ith in  th e  frame o f one s in g le  language and th u s ,  does not 
c o n s id e r  a lso  the l o g i c a l ,  i n t e r l i n g u i s t i c  c h a r a c te r  o f m eaning. 
An e n t i r e ly  s a t i s f a c to r y  d e f in i t io n  o f meaning must be based 
on th e  co rrespond ing  i n t e r l i n g u i s t i c  n o tio n , on th e  no tio n  o f  
t r a n s l a t i o n  and no t on th a t  o f  synonymy w ith in  one language.

L e t us co n fin e  o u rse lv e s  to  only th e  s im p le s t 
" i n t e r l i n g u i s t i c  c a se " , the  case o f  two la n g u ag es . Remaining 
a t  one s in g le  l i n g u i s t i c  l e v e l ,  we co n s id e r th r e e  s e t s ,  the  
s e t  S-̂  o f  forms belo n g in g  to  the  le v e l  in  q u e s tio n  o f one o f  
th e  lan g u ag es , the s e t  S2 o f th e  form s belo n g in g  to  the same 
le v e l  o f  th e  o th e r  lan g u ag e , and l a s t l y  the common s e t  J2 o f  
the  meanings o f the fo rm s. Furtherm ore we c o n s id e r  a subse t 

o f  th e  C a rte s io n -p ro d u c t S ĵx S I  , and a s u b s e t  D2 o f the  
C a rte s iq n -p ro d u c t S^x S i  : c o n ta in s  the o rd e re d  p a irs
( s1 } Oj )  , and only th o s e , f o r  which s^ £  S ^^u fi-^an d  Co i s
the  / o r  a p o s s ib le /  meaning o f th e  form s^ , w h ile  co n ta in s  
th o se , and only those  o rdered  p a i r s  ( s^ , Co )  f o r  which 
s2 £  S2 , uoGSL^nà  C o i s  the / o r  a p o ss ib le  meaning of th e  
form s 2 . L et us assume once a g a in , th a t  each o f  th e  forms 
belo n g in g  to  o r S2 has a t  l e a s t  one m eaning.

We c a l l  th e  form  s2 b e long ing  to  th e  s e t  S2 to  be 
the weak t r a n s la t io n  o f  the  form s-̂  belonging  to  th e  s e t  S^, 
i f  th e  form s s-̂  and s 2 have a t  l e a s t  one meaning in  common,
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th a t  i s ,  th e re  i s  a t  l e a s t  one such o b je c t  f o r  which

(s1 , Co )  D a (s 2 , Co) £  D

h o ld s . We say t h a t  s2 i s  th e  s tro n g  t r a n s l a t i o n  o f s^ , i f  every 
meaning o f s-  ̂ and s2 i s  common, th a t  i s ,  i f

Co) G  D ^ ( s2 , cw) £  d) .

We can d e f in e  in  a s im ila r  way fu r th e r  t r a n s l a t i o n  n o tio n s  
f a l l i n g  betw een the  n o tio n s  o f  weak and s tro n g  t r a n s l a t i o n  as 
w e ll .

In  o rd e r  to  a r r iv e  a t  a d e f in i t io n  which ta k e s  in to  
account a lso  th e  p ro p e r, i n t e r l i n g u i s t i c  c h a ra c te r  o f  m eaning, 
we have to  s tu d y  the c h a r a c t e r i s t i c s  o f th e  t r a n s la t io n  n o tio n s  
as  w ell as th e  r e la t io n s  h o ld in g  between them , i f  n ec e ssa ry  
w ith  the assum ption  o f some f u r th e r  axiom s. One such axiom 
could  be th a t  any o f the fo rm s o f a language has a t  l e a s t  one 
t r a n s l a t i o n  p o s s i b i l i t y  in  th e  o th e r language and v ice  v e rs a , 
each form o f  th e  second lan g u ag e  i s  the  t r a n s l a t i o n  o f a form 
o f th e  f i r s t .  O r, we cou ld  assume i t  as  an axiom w ith in  one 
s in g le  language i . e .  th a t  any o b jec t -CO h as  a t  l e a s t  one such 
form , which i s  th e  only m eaning of со • /" T h a t  which can be 
expressed  a t  a l l ,  can u n iq u e ly  be e x p re s se d " / F in a lly ,  a t o t a l  
system  o f t r a n s l a t i o n  n o t io n s  should be fo u n d , in  the same 
sense as I  have ex p la in ed  in  th a  above in  connection  w ith  the  
t o t a l  system  o f  synonymy r e l a t i o n s ,  and we shou ld  d e f in e  th e  
n o tio n  of m eaning w ith  th e  h e lp  of the t r a n s l a t i o n  n o tio n s  
belong ing  to  t h i s  system .

Such a d e f in i t io n  co u ld  a lso  show what k ind  o f a 
meaning n o tio n  should  we a p p ly  in  o rd e r to  s a t i s f y  th e  g iven  
req u irem en ts  in  connection  w ith  t r a n s l a t i o n .  This i s  e s s e n t i a l  
because even on th e  same l i n g u i s t i c  le v e l  we could speak about 
s e v e ra l weak o r  s tro n g  t r a n s l a t i o n  n o tio n s  because we can r a i s e  
d i f f e r e n t  req u irem en ts  as to  th e  k ind  o f  nuances in  meaning the 
t r a n s l a t i o n  sh o u ld  e x p re s s . On the o th e r  hand , we can r e la x  the 
requ irem en t t h a t  the  form s o f  the  source language should  have



-  39  -

a gram m atical t r a n s l a t i o n  in  th e  ta r g e t  lan g u ag e , the only 
im p o rtan t th in g  being  th a t  the  meaning of th e  forrni in  the 
t a r g e t  language should  be com prehensib le. T hus, s tu d ie s  
con cern in g  th e  degrees o f  g ram m atica lity  co u ld  a lso  in f lu e n c e  
th e  th e o ry  o f  t r a n s l a t i o n .





THE POSSIBILITY AND/OR NECESSITY OF CS-RULES IN 
CATEGORIAL GRAMMAR1 

P a r t  1

F . K ie fe r

1 . One m ight th in k  o f  th re e  d i f f e r e n t  problem s th a t  
can adequate ly  be handled  by means o f C S -ru les b u t only very  
c lu m sily , i f  a t  a l l ,  by C F -ru le s . The f i r s t  one r e f e r s  to  th e  
le x ic o n  and to  th e  assignm ent o f  c a te g o r ie s ,  o r  ca tego ry  
l a b e l s .  L et us co n s id e r  a word stem x and i t s  paradigm  

x ^ , x2, o . .  . I t  i s  h a rd ly  conce ivab le  to  d e f in e  x as the 
in te r s e c t io n  o f a l l  x^ * s because th e re  a re  v ery  o f te n  s l i g h t  
o r  d r a s t i c a l  changes in  th e  stem acco rd in g  to  th e  a tta c h ed  
en d in g s. A change m ight be caused sim ply by a sv a ra b h ak ti 
vowel, as in  Swedish " v in t e r - v in t r a r " , by gender agreement 
"g o d -g o tt" , by um laut as in  "bok -böcker" , " la n g -la n g re "  e t c .  
o r by a b la u t as in  " s i t t a - s a t t - s u t t i t " , f in n a - fa n n - fu n n it"  
e t c .  Now i t  i s  p a r t ly  a q u es tio n  o f  economy w hether we want 
s e p a ra te  e n t r i e s  f o r  each o f th e  "stem s" o r w hether we would 
r a th e r  l ik e  to  have r u le s  th a t  account f o r  th e  d if fe re n c e  in  
th e  stem o f th e  same word. I t  i s ,  however, n o t on ly  a 
q u e s tio n  o f economy, f o r  i f  we do n o t account f o r  the 
morphonology o f  a language , i t  m ight be n e c e ssa ry  to  l i s t  in  
th e  le x ico n  a r b i t r a r y  phonem e-com binations l i k e  "v in t"  as 
though they were morphemes. A p re lim in a ry  microgrammar fo r  
Swedish a d je c t ib e s  by Hans K arlg ren  and Bengt Svensson shows 
c le a r ly  th i s  p o in t  . Thus by l i s t i n g  each v a r ia n t  o f x we 
may run the r i s k  o f  making c o u n te r in tu i t iv e  ad hoc d e c is io n s . 
In  the  n ex t s e c t io n  we s h a l l  in v e s t ig a te  w hether t h i s  could  
be avoided by s e t t i n g  up a p p ro p r ia te  C S -ru le s .
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The second  problem we want to  ta c k le  i s  in  c lo se  
connection  to  th e  f i r s t  one, though o f q u i te  d i f f e r e n t  n a tu re . 
I f  a word y can  s ta n d  in  n d i f f e r e n t  p o s i t io n s  in  gram m atical 
sequences, th e n  th e  number o f  ca teg o ry  l a b e l s  to  be a ss ig n ed  
to  y must be m u l t ip l ie d  by n . I t  may a lso  nappen th a t  n i s  
i n f i n i t e  by r e c u r s iv e  embeddings . I f  n i s  f i n i t e ,  the  
problem  i s  s o lv a b le  w ith in  c a té g o r ia l  grammar, but i f  n o t ,  
th e n  ano ther d ev ice  i s  needed.

T h ird ly , i t  i s  q u ite  c l e a r  th a t  d is c o n t in u i ty  exceeds the 
power of GF—gram m ars. A ll the s o lu t io n s  t h a t  can be f ig u re d  
out in  o rder to  determ ine th e  s y n ta c t ic  r e la t io n s h ip  between 
d isco n tin u o u s c o n s t i tu e n ts  amount to  CS-grammar -  type r u l e s .

2. F i r s t  l e t  us tu rn  to  the sv a ra b h a k ti vow el. The 
te n ta t iv e  r u le  to  be g iven  below  i s  supposed to  cover the  
fo llo w in g  c a s e s :

c y k e l-c y k la r  s e g e r - s e g ra r  öken-öknar
s e g e l - s e g le t  l a g e r - l a g r e t  te c k e n - te c k n e t

The e i n  th e  l a s t  s y l l a b le  must be u n accen tu a ted . That
m eans, we have to  assume th e  p resence  o f  a t  l e a s t  one 

accen tu a ted  s y l l a b l e .  On th e  o th e r  hand, th e  dropping o f e 
o ccu rs  befo re  1 , n , r ,  bu t n o t befo re  o th e r  co n so n an ts . The 
dropping i s  e f f e c tu a te d  i f  an ending beg in n in g  w ith  a vowel 
has been a t ta c h e d  to  the  stem . In  view o f  th e  aim o f  t h i s  
work we w il l  n o t  make use o f  th e  d i s t in c t iv e  f e a tu re  n o ta t io n  
h e re .  For the  pu rpose o f a n a ly s i s ,  l e t t e r s  r a th e r  th an  
phonemes shou ld  be co n s id e red  a s  being g iv e n . C o n te x t- s e n s it iv e  
r u le s  are deno ted  by double a rro w s. The s ig n  4P s ta n d s  f o r  word 
boundary, comma f o r  o p tio n , p a re n th e se s  f o r  an o th e r k ind  o f 
o p tio n  ( th is  w i l l  be c le a r  from  the ru le )  . The ru le  i s  
w r i t te n  l ik e  a g e n e ra tiv e  r u le  and, as a m a tte r  o f  f a c t ,  can 
a ls o  be in te r p r e t e d  as be ing  one , but i t  i s  r a th e r  th e  
re v e rs e  o f a g e n e ra tiv e  r u le  i f  the whole s e t  o f  r u le s  f o r
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Swedish were to  be co n s id e red . Now th e  ru le  may be given in  
the  fo llo w in g  form fo r  s u b s ta n tiv e s :

a )  S y lla b le  0ons ^1 , n , ^ a ̂  6^ Cons ^s , n a e В
4------------ ,---------------- '  V------------------------ ---- у . .   ......... ......... .......... '

A В

We need a s e p a ra te  r u le  f o r  a d je c t iv e s  because o f  cases l i k e

enkel v ack er vakén
e n k e lt v a c k e r t v ak é t
enk la v ack ra vakna
enkle vackre vakne

As i s  r e a d i ly  seen we need even two r u le s ,  one covering  th e  
f i r s t  two ty p es  and one e x tra  r u le  f o r  the "vaken"-type 
a d je c t iv e s .

N o tic e , in c id e n ta l ly ,  th a t  ( h  covers e ig h t  r u le s ,  (2) 
fo u r  r u l e s .  Thus we need 13 r u le s  a l to g e th e r  i n  o rd e r  to  
account f o r  the  sv a ra b h ak ti vowel in  th e  case o f  s u b s ta n tiv e s  
and a d je c t iv e s .  I f  we can f in d  a s u i ta b le  way to  b u ild  in  
th e se  r u le s  in to  th e  a lg o rith m s based  on c a té g o r ia l  grammar, 
then  i t  would c e r t a in ly  be w orth w h ile  to  do s o , because i t  
would co n s id e rab ly  reduce th e  number o f  d i f f e r e n t  le x ic a l  
e n t r i e s .  We w il l  tak e  up th i s  problem  in  a l a t e r  s e c tio n .

In  c o n t r a s t  to  the sv a ra b h a k ti e , um laut i s  q u ite  
i r r e g u l a r  and a ls o  u n p ro d u c tiv e . I t  i s ,  o f c o u rs e , always 
p o s s ib le  to  f in d  some ad hoc d e s c r ip t io n  o f w hich a sim ple
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l i s t  i s  o f te n  th e  b e s t s o lu t io n  . One m ight s t i l l  th in k  o f 
o th e r  p o s s i b i l i t i e s .  In  view o f  the 20 and odd s u b s ta n tiv e s  
t h a t  form t h e i r  p lu r a l  by ad d in g  an ending ( in  most ca se s )  
and by um laut, i t  i s  p o ss ib le  to  give a r u l e  l ik e

(4) (w) C o n s -c l ( 0, a j  C ons-cl { e , er}=>A  / 0, ä) В
I___________  - .......—

where w s tan d s  f o r  a word (morpheme^ l i k e  in  "ledam ot", 
"bokstav" (maybe th e  only in s ta n c e  where t h i s  i s  the case) , 
C ons-cl deno tes a consonant c l u s t e r  ( c o n s is t in g  o f one, two, 
o r  th ree  c o n s o n a n ts ) .

However, befo re  th e  r u l e  (4) i s  a p p l ie d  the stem  o f 
th e  word must be looked up in  th e  d ic t io n a ry  w ithout 
a l t e r a t i o n .  At th e  same tim e, however, one should  a lso  lo o k  
f o r  the um lauted form in  th e  le x ic o n . The example " la n d - lä n d e r” 
makes the l a t t e r  p o in t c l e a r .  T his above c o n d itio n  co rresponds 
to  the  p r in c ip le  th a t  in  a g e n e ra tiv e  grammar the l e x ic a l  
c h a r a c te r iz a t io n  o f  the words t h a t  are um lauted  must c o n ta in  a 
m arker, l e t  us s a y , +0mljud, to  in d ic a te  t h i s  f a c t .

A s im i la r  r u le  could  be s e t  up f o r  th e  a d je c t iv e s  f o r  
com paratives and s u p e r la t iv e s  and maybe a ls o  fo r  i r r e g u la r  
v e rb s . These r u l e s  w il l  anyhow be of a somewhat ad hoc 
c h a ra c te r  bu t h e re  i t  l i e s  in  th e  n a tu re  o f  th e  Swedish 
language i t s e l f .

3. Next we s h a l l  c o n s id e r  the fo rm ing  o f  the  n e u t r a l  
form s of the a d je c t iv e s  out o f  th e  forms in  common gender.
The l a t t e r  a re  g e n e ra lly  used  a s  d ic t io n a ry  e n t r ie s  because 
th ey  are s h o r te r  in  most c a se s  an d /o r r e p r e s e n t  the stem  o f 
th e  a d je c t iv e . What ending th e  a d je c t iv e  i n  q u es tio n  w i l l  g e t 
depends s o le ly  on the  form o f  th e  a d je c t iv e ,  i . e .  m ostly  in  
which kind o f  sequence i t  en d s . T h ere fo re , even d is re g a rd in g  
th e  problem o f  concordance, one would g e t  c o n te x t- s e n s i t iv e
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r u l e s .  I f  we co n s id e r  th e  form ing o f  n e u te r  a d je c t iv e s  as a 
s e p a ra te  problem , we have to  p u t up l e x ic a l  r u l e s ,  i . e . ,  
r u l e s  o p e ra tin g  in  the le x ic o n . These r u le s  would n o t e x p la in  
an y th in g  about the s y n ta c t ic  behav iour o f th e  a d je c t iv e s  b u t 
th ey  m ight be n ecessa ry  f o r  reaso n  o f  economy. Here they  a re :

+Cons Ф  ■■-*» +Cons t  &
H-Vowel-^ ---- ■- +Vowel t t  &

iß)  + S y ll e n t #■ — — + S y ll e t  #■
d t #  — t t
{+Cons, a j  tt- ji^ ----*- {+Cons, aJ  t

These r u le s  a re  to  be a p p l ie d  in  sequence.

Now i f  we want to  make use o f  the  m inim al s y n ta c t ic  
in fo rm a tio n  th a t  i s  needed to  account f o r  (5) we must have 
a d d i t io n a l  r u le s  th a t  lo o k  somewhat l ik e

(6 ) A rtn Adj Nn «=► A rtn Ad j n Nr

and

(7) A rtt  Adj Nt  A rtt  Adj^

where the  s u b s c r ip ts  . in d ic a te  n -  and t -g e n d e r .П у X*
In  syn tax  i t  seems reaso n ab le  to  u t i l i z e  an a d je c t iv e  

"w ith o u t gender" f i r s t  and th en  a t ta c h  gender (and th e  
co rresp o n d in g  en d in g s) by means o f  c o n te x t - s e n s i t iv e  r u le s .  
(6) w i l l ,  in  view o f ( 5 ) ,  be empty. Once a g a in , a more c a re fu l 
fo rm u la tio n  cou ld  avoid  t h i s  gap. I t  should  a ls o  be made 
c l e a r  th a t  (6) and <У) a re  n o t s a t i s f a c to r y  from  a s y n ta c t ic  
p o in t  o f  view e i th e r  because they  should  r a th e r  be p a r t  o f  a 
g e n e ra l agreem ent ru le  between a d je c t iv e s  and nouns, in c lu d in g  
p lu r a l s  and d e f in i t e  form s as w e ll .  The f a c t  t h a t  p h o n o lo g ica l
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r u le s  opera te  on su rfa c e  s t r u c tu r e s  acco u n ts  f o r  the f a c t  th a t  
we have s t r u c tu r e s  l ik e  A rt Adj N, r e g a rd le s s  o f  w hether they  
have been g e n e ra te d  from a s e p a ra te  sen ten ce  o r not*

From th e  p o in t o f  view  o f  r e c o g n it io n  i t  should  be 
borne in  mind t h a t  r u le s  l i k e  (6) and (7) a lre a d y  re q u ire  a 
s o r t  o f s y n ta c t ic  in fo rm a tio n  in  o rd er to  o p e ra te  p ro p e r ly . 
T h ere fo re , th e  p lacem ent o f  th e se  r u le s  in  th e  system  o f 
re c o g n itio n  r u le s  must n o t be done h a s t i l y .

As can r e a d i ly  be seen  th e re  i s  an e s s e n t i a l  d if fe re n c e  
between the sv a ra b h a k ti  r u l e s ,  (5 ), and ( 6 ) ,  ( ! ) ,  r e s p e c t iv e ly .  
While the fo rm er can never be g iven  in  term s o f c a te g o r ie s  
w hatever grammar one m ight happen to  choose, th e  l a t t e r  a re  
c a té g o r ia l  r u l e s  in  the b road  sense o f  t h i s  te rm . Thus, (6) 
and (7) could  v ery  e a s i ly  be re fo rm u la te d  in  term s o f c a té g o r ia l  
grammar.

What i s  th e  s ta tu s  o f  (5) in  the  grammar? I t  would 
seem th a t  th e  r o le  o f (5) i s  tw o fo ld . On th e  one hand, th ese  
ru le 's  reduce th e  number o f  l e x i c a l ■e n t r ie s  c o n s id e ra b ly , i . e .  
they  a re  needed f o r  the purpose o f economy. On the o th e r  hand, 
however, w ith  t h e i r  help  one can avoid  a s s ig n in g  c a te g o r ie s  
to  non-morphemes l ik e  "go" f o r  "god" and " g o t t " ,  "e" f o r  "en" 
and " e t t"  e t c .  C onsequen tly , we may c la im  w ith  good reaso n  
th a t  th ese  r u le s  a re  n ec e ssa ry  in  grammar and n o t only 
p o s s ib le .  In  o th e r  words, C F -ru le s  are  n o t enough in  o rd e r  to  
account f o r  m orphonological phenomena.

Ety o b se rv in g  th a t  in  (6) and «  th e  a r t i c l e  i s
dominated by 
o rd e r  we may

th e  gender 
re fo rm u la te

o f  th e  noun 
th e s e  ru le s  as

and by
( s ) :

re v e rs in g  the

is) A rtn Adon Nn A rt Adj Nn
&Ttt A djt Kt ► A rt Adj Nt
For th e  a r t i c l e  we m ight have th e  r u le  

(9) e X en /b e fo r e  Nn

e X «***• e t t  /b e fo r e
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X s ta n d s  fo r  the  morphoneme o f  "n" and " t t " .  Then, (8) may 
be changed a c c o rd in g ly .

In  Swedish i t  m ight be p o s s ib le  to  determ ine the noun 
p h rase s  in  a sen tence  w ithou t ta k in g  in to  c o n s id e ra tio n  gender 
o r agreem ent. I f  so^ th en  th e  agreem ent r u le s  shou ld  only 
o p e ra te  a f t e r  th e  noun p h rases  have been s p o t te d .  Another 
consequence would th en  be th a t  we would n o t need  to  rev e rse  
agreem ent r u le s .  More p r e c is e ly ,  suppose th a t  o u r noun p h rase  
c o n s is ts  o f an a r t i c l e ,  an a d je c t iv e  and a noun. The gender o f  
th e  noun i s  id e n t i f i e d  bu t n o th in g  e ls e  o f t h i s  k ind  fo r  
a d je c t iv e s  and a r t i c l e s .  Then by u t i l i z i n g  th e  c o n te x t- s e n s i t iv e  

g e n e ra tiv e  agreem ent r u le s  and le x ic a l  r u le s  l ik e  (9) , one
may a r r iv e  a t  th e  ru g h t-h an d  s id e  o f  one o f (8 ) , which i s  
checked a g a in s t th e  r e a l  sequence. This method i s  e s s e n t i a l ly  
th e  s o -c a l le d  a n a ly s is  by s y n th e s is  approach w hich could be 
very  sim ple in  t h i s  p a r t i c u la r  c a se .

4* On the  s y n ta c t ic  le v e l  th e re  seem to  be th ree  ty p e s  
o f ca ses  where th e  use o f  c o n te x t- s e n s i t iv e  r u l e s  i s  a d v isa b le  
o r even n ec e ssa ry . One i s  the d is c o n tin u i ty  problem . Let us 
co n s id e r  the fo llo w in g  sequence

Сю) xi 1 x2>•••>  x i> •••»  x j ’ ' ' * ’ xn -l»  xn

L et us assume th a t  (io) should  be an a ly zed  by a 
c a té g o r ia l  grammar. Then to  each x^ some c a te g o r ie s  (one o r 
more) w i l l  be a s s ig n e d . The c a te g o r ie s  w il l  be r e a l iz e d  as 
ca teg o ry  l a b e ls .  The grammar co n ta in s  but two c a n c e lla t io n  
r u le s .

L et us now assume th a t  x ? and x - belong  to g e th e r  and 
x^ and xn_Q_ belong to g e th e r .  Thus, th e re  a re  n o t  only 
d isco n tin u o u s  c o n s t i tu e n ts  in  (10) bu t we a ls o  have 
n o n - p ro je c t iv i ty .  Any non ad hoc s o lu t io n  w i l l  invo lve 
p e rm u ta tio n . The "Fernwirkungen" d esc rib ed  by Hans K arlgren^ 
and me a re  hidden p erm u ta tio n  r u le s .  I f  x^ and x^ form a
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syntagm th i s  am ounts to  sa y in g  th a t  the co rresp o n d in g  ca teg o ry  
la b e ls  must be r e d u c ib le . The same h o ld s, o f  co u rse , f o r  x^ 
and xn„^* No c a n c e l la t io n  r u le  can , however, be g iven  in  the 
form

Cu) x /y  z У —*“ x z o r  z X

where z s ta n d s  f o r  one o r more category  l a b e l s .  R egard less of
th e  c o n d itio n s  t h a t  must be imposed on ’'Fernw irkung" which 
a re  any th ing  b u t  c le a r  to  me .

f n )  ought to  be reduced to

(12) x /y  y  z — X z

where z i s  n o t even n ec essa ry  and the am bigu ity  o f (11)  does
n o t a r i s e .  In  o rd e r  to  g e t ( \2 )  out of ( и )  we must have the  
r u le

AB-*~BA

in  our grammar w ith  some f u r t h e r  s p e c i f ic a t io n s  an d /o r 
r e s t r i c t i o n s .

Whenever we s ta te  th e  co n d itio n s  f o r  a c a n c e l la t io n ,  
we have in  f a c t  a C S -ru le . T hus, c o n te x t- s e n s i t iv e  re c o g n itio n  
seems to  be a n e c e s s i ty ,  n o t o n ly  a p o s s i b i l i t y .  And the  
n e c e s s ity  goes f a r  beyond econom ical n e c e s s i ty .  Of co u rse , to  
w rite  such a r e c o g n i t io n  a lg o r ith m  i s  a ta s k  in  i t s e l f .  L et me 
make c le a r ,  how ever, th a t  c o n te x t - s e n s i t iv e  r u le s  can as  w ell 
be p a r t  o f  a c a té g o r ia l  grammar as they can o f  a phrase  
s t r u c tu re  grammar. Form ally , th e  d if fe re n c e  would be h ere  th a t  
th e  c o n d itio n s  must be s t a t e d  in  terms o f  c a te g o r ie s  o r 
ca teg o ry  l a b e l s ,  r e s p e c t iv e ly .

5. C e r ta in  morphemes (m ostly  ad v e rb s , I  presume) cause 
d i f f i c u l t i e s  because they  can  move r a th e r  f r e e ly  in  the  
sen tence and can  modify v a r io u s  o th e r ty p e s  o f  morphemes. I f  
A i s  such a morpheme and x-^, x ^ , x^ are c a te g o r ie s ,  th en  th e
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fo llo w in g  example shows th a t  to  have c o n te x t- s e n s i t iv e  r u le s  
does n o t n e c e s s a r i ly  mean a s im p l i f ic a t io n .

(13) A X11 x 2 ’ x3
or

(14) °^1 A ß  1*”*’ ^  xx Д

^ 2 A f i  2 x 2 Д

^ 3 A ß  ^ ^  3 ß ,

Some in fo rm atio n  w ith  re s p e c t to  th e  con tex t i s  g iven  anyhow 
in  the  c a té g o r ia l  n o ta t io n  and th e re fo re  (14)  adds only a 
co n tex t " to  the  o th e r  s id e " .  I t  i s  c le a r ,  how ever, th a t  (14) 
can be re p la c e d  by C F -ru le s . I t  would n e v e r th e le s s  be more 
conven ien t to  drop (13) and have in s te a d  a r u le  th a t  a s s ig n s  
a s in g le  ca teg o ry  to  A and then  p erm u ta tion  r u l e s  th a t  accoun t 
f o r  th e  v a rio u s  p lacem en ts. Of c o u rse , once a g a in , we would 
need some a d d i t io n a l  r e s t r i c t i o n s  to  be imposed on p e rm u ta tio n s .

A more s e r io u s  problem a r i s e s  i f  the c a te g o r ie s  a re  
embedded in  each o th e r  in  some way and i t  i s  im p o ssib le  to  
make use o f the  same "catego ry  l a b e l " .  One such p o s s i b i l i t y  
i s

(15)  . . .  (xn_2 (xn_1 (xn))j ,

the o th e r

(16) x i  A X j

where 1 -  i ,  j  n

and where A i s  a p a r t i c u l a r  morpheme here A o cc u rs  in  
v a r io u s  co n te n ts  .

I t  i s  easy to  c o n s tru c t lo g ic a l  (sem an tic^  examples 
f o r  (15) .  Thus we may th in k  o f tim e and p lace  a s  som ething th a t  
can be approxim ated w ith  more o r l e s s  accuracy and , fu rth e rm o re ,
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we may begin t h i s  approx im ation  from now here, i . e . ,  th e re  i s  
no l im i t  where to  begin  i t .  T h is  can a ls o  be r e a l iz e d  in  
language. We may th in k  o f c o n s tru c tio n s  l i k e

some time ago d u rin g  a h o t summer when I  was 
i n  Mamaya I  found m yself one day, maybe i t  was 
Sunday, . . .  e t c .

(15;  can be made s t i l l  more com plicated  by allow ing  f o r

Oh ••• (xn-2 h n_i (p H )r
where r  i s  an i n t e g e r .  An i l l u s t r a t i v e  example of (17) would be

on 2nd o f May, 1957, on th e  day of the g r e a t  
d i s a s t e r  and in  th e  month when t r e e s  b eg in  to  
g e t  t h e i r  le a v e s  and, l a s t  b u t no t l e a s t ,  th e  
y e a r  o f h er f i r s t  r e v e la t io n ,  e tc .

Here we have com bined d is c o n t in u i ty  and (IS) , i . e . ,  p o te n t ia l ly  
i n f i n i t e  ap p ro x im a tio n .

16 i s  th e  case when, in  a g iv en  grammar, some 
morpheme A has i n f i n i t e  numbers of f u n c t io n s .  T h is, a s  i t  has 
been  remarked by b o th  B a r -H il le l  and Lambek , may happen in  
c a té g o r ia l  grammar in  case o f  such morphemes as "and", "o n ly " . 
S in ce  th is  ca se  i s  l i n g u i s t i c a l l y  unm otivated  one shou ld  t r y ,  
maybe by an a p p ro p r ia te  system  o f  c a te g o r ie s ,  to  avoid  i t .  In  
m ost cases some o f  the ca teg o ry  assignm ent w i l l  be 
c o u n te r in tu i t iv e  b u t by a l a t e r  ad justm ent t h i s  can be rem edied.

I f  we do n o t allow  d i f f e r e n t  fu n c tio n s  then (15) i s  
th e  case a lre a d y  ta c k le d . The placem ent o f  c e r ta in  morphems 
l i k e  adverbs may come under t h i s  heading .

W hile, th e n , (L5) can be handled in  some way w ith in  
c a té g o r ia l  gram m ar, fo r  (17) we c e r ta in ly  would p r e f e r  to  
h a v e tra n s fo rm a tio n a l r u le s .  As tra n s fo rm a tio n a l r u le s  can be 
added to a sy stem  o f dependency grammar, i t  must a lso  be 
p o s s ib le  to  use  c a té g o r ia l  grammar as th e  b a se . The base o f
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g e n e ra tiv e  grammar as  propounded in  Chomsky^s A spects o f th e  
Theory o f Syntax c o n s is ts  o f  a CF-grammar. The c o n te x t- s e n s i t iv e  
r u le s  being  t r a n s f e r r e d  to  th e  le x ic o n , one has in  the grammar 
a n o th e r  component co n ta in in g  tra n s fo rm a tio n a l r u le s  only . I t  
i s  c le a r  th a t  most o f  th e  tra n s fo rm a tio n a l r u l e s  can be 
r e w r i t te n  as c o n te x t- s e n s i t iv e  r u le s  each tra n s fo rm a tio n a l 
r u le  as an o rdered  s e t  o f  C S -ru les . In  p r in c ip le  CF- and 
C S -ru les  can however be t r a n s f e r r e d  to  th e  le x ic o n .  On th e  
o th e r  hand, i t  seems p la u s ib le  to  assume th a t  th e  base can be 
re p la c e d  by any grammar being  weakly e q u iv a le n t to  CF-PS. I f  
so , then  we could  speak about a dependency tra n s fo rm a tio n a l 
grammar, c a té g o r ia l  tra n s fo rm a tio n a l grammar, e t c .

In  the case o f  (17) we m ight d ev ise  some s e t  of 
C S -ru les  th a t  would g en e ra te  such s t r u c tu r e s .  There a re , 
however, s t r u c tu r e s  th a t  cannot be g en e ra ted  by C S -ru les, e . g . ,  
th e  e l l i p t i c  s t r u c tu r e s .  E l l i p t i c a l  tra n s fo rm a tio n s  d e le t io n  
tra n s fo rm a tio n s  cannot be re fo rm u la ted  as a s e t  of C S -ru le s . 
Such tra n s fo rm a tio n s  cannot be t r a n s f e r r e d  to  th e  lex ico n ; 
th u s ,  they  cannot be in c o rp o ra te d  in to  c a té g o r ia l  grammar. But 
i t  would be w orth w hile  to  see what a c a té g o r ia l  
tra n s fo rm a tio n a l grammar looks l ik e  even i f  i t  i s  c le a r  t h a t  
one comes very f a r  by u sin g  phrase  s t r u c tu r e  r u le s  only.
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1 . I n t r o d u c t io n

One o f th e  most s t r i k i n g  f e a tu r e s  o f  th e  p re s e n t  
s ta g e  of th e  developm ent o f  th e  s c ie n c e s  i s  th e  em ergence 
o f  fram es s u i t a b le  to  u n ify  th e  v a r io u s  b ra n c h e s  of 
i n v e s t i g a t i o n  o f a p a r t i c u l a r  s c ie n c e  — d ep en d in g  on i t s  
le v e l  o f  developm ent —  in to  an  in te g r a te d  w h o le . P a r t l y  th e  
p r e c o n d i t io n ,  and p a r t l y  th e  consequence o f  th e s e  fram es i s  
th e  f a c t  t h a t  th e  p a r t i c u l a r  b ra n c h e s  have come c lo s e r  
to g e th e r  i n  b o th  t h e i r  s t r u c t u r e s  and m ethods.

The p ro c e s s  may be b e s t  observed  i n  a l l  i t s  
co m p lex ity  i n  th e  developm ent o f  m a th em a tic s . Prom s ta te m e n ts  
o f  a  d e f i n i t e  c o n te n t ,  i n  th e  co u rse  o f th e  developm ent o f  
a x io m a t iz a t io n ,  th e  axioms have become s ta te m e n t fo rm s, and 
have th u s  become s u i t a b le  f o r  th e  e la b o r a t io n  o f  co n c ep ts  
w hich a r e  w e l l -d e f in e d  b u t open a s  to  t h e i r  c o n te n t . The 
s e t  th e o ry  re c o g n iz in g  th a t  w hich  i s  common t o  th e  d i f f e r e n t  
c o n c e p ts , h as  worked ou t f o r  them  o p e ra t io n s  e a sy  to  h a n d le , 
th e re b y  making p o s s ib le  th e  i d e n t i c a l  fo u n d a tio n  o f th e  
v a r io u s  b ran ch e s  o f m a th em a tic s . The s t r u c t u r e s  i n t e r p r e t e d  
w ith  th e  h e lp  o f a r b i t r a r y  axiom s and o p e ra t io n s  on any s e t s  
w h atev er have th e n  le d  to  th e  d e f i n i t i o n  o f a b s t r a c t  
s t r u c t u r e s  such  as  a re  open to  d i f f e r e n t  i n t e r p r e t a t i o n s .  As 
a  r e s u l t  o f  a l l  th e s e  th e  id e a  o f  b u ild in g  up th e  whole o f 
m ath em atic s  s t r u c t u r a l l y  co u ld  a r i s e ,  and i n  f a c t  F rench  
m a th em a tic ian s  s e t  abou t r e a l i z i n g  t h i s  i n  th e  t h i r t i e s  o f  
our c e n tu ry .

A lthough  th e  developm ent o f  m athem atics i s  i n  i t s e l f  
o f  i n t e r e s t ,  what re n d e rs  i t  ev en  more so i s  th e  f a c t  t h a t  
th e  p e n e t r a t io n  o f i t s  m ethods i n t o  th e  o th e r  s c ie n c e s  h a s  
c o n s id e ra b ly  c o n t r ib u te d  to  th e  r e s t r u c t u r i n g  o f s e v e ra l  
b ran ch e s  o f s c ie n c e .  To th e s e  b e lo n g s  th e  s c ie n c e  of 
la n g u a g e . I t  must be em phasized , how ever, t h a t  th e  
t r a n s f o r m a t io n  o f l i n g u i s t i c s  —  th e  p o s s i b i l i t y  of i t s  
e s ta b lis h m e n t as  an  e x a c t d i s c i p l i n e  — has b ee n  made
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p o s s ib le  above a l l  by th e  body  o f know ledge amassed by 
s e v e ra l  hun d red  y e a r s  o f th in k in g  about lan g u ag e  and 
in v e s t ig a t in g  la n g u a g e s .

The m ost c h a r a c t e r i s t i c  c r i t e r i a  o f  th e  p r e s e n t  
development o f  l i n g u i s t i c s  i s  th e  endeavour to  become e x a c t and 

t o  c o -o rd in a te  t h e  d i f f e r e n t  a s p e c ts  i n  l i n g u i s t i c  r e s e a r c h .
I t  was L . H je lm slev  who f i r s t  t r i e d  to  o u t l in e  an  

e x a c t  l i n g u i s t i c  th e o ry  on th e  b a s is  o f  th e  d o c t r in e s  o f  
S au ssu re , and i t  was Noam Chomsky who i n  f a c t  e s ta b l i s h e d  
th e  f i r s t  e x a c t  th e o ry  o f t o t a l  l i n g u i s t i c  d e s c r ip t io n ,  th e  
g e n e ra tiv e  l i n g u i s t i c  th e o r y .

The g e n e r a t iv e  th e o ry  o f la n g u a g e , s t i l l  b e in g  w orked 
upon in  i t s  d e t a i l s ,  p ro v id e s  an  a l l-e m b ra c in g  ap p ro ach  to  
a l l  a sp e c ts  / s y n t a c t i c ,  s e m a n tic , p h o n o lo g ic a l /  o f th e  
in v e s t ig a t io n  o f  la n g u ag e . S y n tax , s e m a n tic s  and phono logy  
have been a b le  t o  become com ponents o f a  th e o ry  o f la n g u ag e  
b y  becoming am enable to  such  tr e a tm e n t  th ro u g h  th e  i d e n t i c a l  
i n t e r p r e t a t i o n  o f  t h e i r  e le m e n ts  as  b e in g  s e t s  of c e r t a i n  
b a s ic  e lem en ts th ro u g h  th e  e s ta b lis h m e n t o f  g e n e ra tiv e  and 
i n t e r p r e t a t i v e  o p e ra t io n s  w i th  th e s e  e lem e n ts  on th e  b a s i s  
o f  a u n if ie d  p o i n t  o f v iew .

This t h e o r y  models t h a t  knowledge /c o m p e ten ce / o f 
t h e  members o f  a  l i n g u i s t i c  community w h ich  concerns th e  
s t r u c tu r e s  o f  s e n te n c e s  o f  t h e i r  m other to n g u e  and n o t  t h e i r  
a b i l i t y  to  c o n s t r u c t  a c tu a l  s e n te n c e s  /p e r fo rm a n c e / .^

This k in d  o f t r a n s fo rm a t io n  o f  l i n g u i s t i c  th e o ry  
l a y s  a lso  th e  fo u n d a tio n s  o f  th e  r e a l i z a t i o n  o f th e  s t r u c t u r a l  
a n a ly s is  o f l i n g u i s t i c  works o f  a r t  to  be c a r r ie d  out i n  a  
more exact m anner th a n  has b e e n  h i t h e r t o  p o s s ib le .  /H ere  i t  
m ust be s t r e s s e d  a g a in  t h a t  t h i s  new developm ent has b een  
l a r g e l y  a s s i s t e d  by  p r e v io u s ly  amassed know ledge. /

To o u r  m ind , s t r u c t u r a l  a n a ly s is  can  become e x a c t 
i n  t h i s  f i e l d  o n ly  th e n  i f  i t  s t r i v e s  a f t e r  m ode lling  th e  
knowledge c o n c e rn in g  th e  s t r u c t u r e  of th e  l i n g u i s t i c  w orks 
o f  a r t ,  th e  p r o c e s s  of e x p lo r in g  and d e s c r ib in g  th e  
s t r u c tu r e s  o f w orks of a r t .
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B esid es p rom oting  a  f u l l e r  u n d e rs ta n d in g  of 
l i n g u i s t i c  works o f  a r t  / in c lu d in g  a b e t t e r  u n d e rs ta n d in g  o f 
th e  p ro c e s s e s  o f  c r e a t io n  and r e c e p t io n /  su c h  an  a n a ly s is  i s  
s i g n i f i c a n t  from  o th e r  v ie w p o in ts  a s  w e l l .  From th e s e , we 
want to  p o in t  o u t o n ly  one nam ely t h a t  th e  s t r u c t u r a l  
a n a ly s i s  o f  th e  l i n g u i s t i c  w orks o f a r t  w ith  th e  help  o f  th e  
l a t e s t  ach iev em en ts  of l i n g u i s t i c s  i s  th e  p r im a ry  
in te rm e d ia to r  o f  th e  s t r u c t u r a l  method as  a  means fo r  
a n a ly z in g  d i f f e r e n t  and i n t r i c a t e l y  s t r u c t u r e d  system s compose« 
o f  n o n - l i n g u i s t i c  s in g s  / f o r  example w orks o f  a r t  o f a 
n o n - l i n g u i s t i c  c h a r a c t e r / .

I n  t h i s  p a p e r  we want to  d e a l w ith  th e  problem s o f  
th e  s t r u c t u r a l  l i n g u i s t i c  a n a ly s is  o f p o e t ic  w orks of a r t . 
È efore  t h a t ,  how ever, we must d e a l w ith  a  more g en e ra l 
q u e s t io n .

2 . About a  s t r u c t u r a l  th e o ry  o f  th e  a n a ly s i s  o f  l i n g u i s t i c  
works o f  a r t

In  our o p in io n , th e  p r a c t i c e  o f  s t r u c t u r a l  a n a ly s is  o f  
l i n g u i s t i c  works o f  a r t  has re a c h e d  such  a  p h a se  th a t  one 
can  ask  q u e s t io n s  ab o u t i t s  t h e o r e t i c a l  f o u n d a t io n s .

I n  th e  fo llo w in g  we t r y  t o  o u t l in e  a  s t r u c t u r a l  
th e o ry  o f  th e  a n a ly s i s  o f l i n g u i s t i c  works o f  a r t . X

Such a th e o ry  —  i n  our judgem ent —  m ust c o n ta in ^ :
1 /  th e  d e f i n i t i o n  o f  th e  l i n g u i s t i c  w ork of a r t ;
2 /  th e  d e f i n i t i o n  o f th e  p o s s ib le  s t r u c t u r e  ty p e s  

o f  th e  l i n g u i s t i c  work o f  a r t ;
3 /  th e  d e f i n i t i o n  o f th e  s t r u c t u r a l  d e s c r ip t io n  o f  

th e  s t r u c t u r e  ty p e s
4 /  th e  d e s c r ip t io n  o f th e  m odels m aking p o s s ib le  t h e  

s t r u c t u r a l  d e s c r i p t i o n s ;
5 /  th e  d e f i n i t i o n  o f  such  m ethods by  w hich , on th e  

b a s i s  o f  th e  d e f in e d  m odels, th e  s t r u c t u r a l  d e s c r ip t io n s  may
be c a r r i e d  o u t.
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1 . To th e  d e f i n i t i o n  o f  the ’l i n g u i s t i c  work o f a r t ’
The te rm  l i n g u i s t i c  w ork of a r t  w i l l  be te m p o ra r i ly  

u sed  by us a s  a  n o n -d e f in e d  n o t io n .  In  o r d e r  to  e x p la in  th e  
o th e r  ■cheory-com ponents, how ever, we have t o  summarize i t s  
m ain c h a r a c t e r i s t i c s .

Every l i n g u i s t i c  w ork o f a r t  can  be re g a rd e d  as  a 
s in g le  s ig n  w i th  a p a r t i c u l a r  s t r u c t u r e .

The s i g n , a cco rd in g  to  i t s  most g e n e ra l  d e f i n i t i o n ,  
i s  a  s o l id a r y  u n i t y  o f  two s ig n  com ponents, th e  s ig n a n s  and 
th e  signatum  /m u tu a l ly  d ep en d in g  on each  o t h e r / .  The c h a ra c te r  
o f  th e  s ig n s  i s  d e f in e d  on one hand by t h e i r  s ig n a n s  and 
s ig n a tu m , on th e  o th e r  hand b y  th e  form o f  t h e i r  u n i ty  and 
in te rd e p e n d e n c e . A system  o f  s ig n s  o f an  I d e n t i c a l  c h a r a c te r  
i s  c a l le d  ’ s e m io t ic  sy stem ’ . The t o t a l i t y  o f  th e  l i n g u i s t i c  
w orks o f a r t  so  can be r e g a r d e d  as a p a r t i c u l a r  s e m io tic  
sy stem .

R eg a rd in g  th e  s t r u c t u r e  o f i t s  s i g n  com ponents, a  
l i n g u i s t i c  w ork o f  a r t  i s  su c h  a s ig n , th e  s ig n a n s  o f  w ich 
i s  a ls o  a s ig n  i t s e l f ,  t h a t  I s  a  » l i n g u i s t i c  com m unication*. 
T h is  l i n g u i s t i c  com m unication h as a ’d i r e c t  meaning* b u t ,  
w i th in  th e  l i n g u i s t i c  work o f  a r t ,  t h i s  d i r e c t  meaning 
s t r u c tu r e d  I n  a  g iv en  way I s  a t  th e  same tim e  th e  form  o f 
e x p re s s io n  o f  an. in d i r e c t  seco n d a ry  m ean ing , i . e .  o f th e  
a r t i s t i c  m essag e .

R eg ard in g  th e i i ' s ig n a n s , l i n g u i s t i c  works o f  a r t
b e lo n g  to  th e  s o - c a l l e d  s e c o n d a ry  m o d e llin g  sy s tem s , m ilch
a re  -— a c c o rd in g  to  Lotm an’ s  t h e s i s  —  ‘’su c h  s t r u c t u r e s  t h a t
a r e  based on a  n a tu r a l  la n g u a g e  h u t i n  a d d i t i o n  to  t h i s  th e
system  p o s s e s s e s  a ls o  s e c o n d a ry , su p p lem en ta ry  s t r u c t u r e s
w hich  can he o f  i d e o lo g ic a l ,  e t h i c a l ,  p o e t i c a l  o r  some o th e r

n
k in d  of c h a r a c t e r . "

Here we cannot sp eak  o f  th e  s o l i d a r y  u n i ty  o f  th e  
s ig n a n s  and th e  s igna tum . ’L i t e r a r y  work o f  a r t ’- s ig n s  
can n o t be r e g i s t e r e d  in to  a  d ic t io n a r y .  The meaning o r ,  to
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e x p re s s  i t  more e x a c t ly ,  th e  p o s s ib le  m eanings cannot be 
re n d e re d  in d ep en d en t o f th e  r e c i p i e n t s .  The e x p lo r in g  o f  t h i s  
depends on th e  p e r s o n a l i ty  and knowledge o f  r e a l i t y  o f  th e  
r e c i p i e n t  and a ls o  on th e  in d iv id u a l  and s o c i a l  c o n d itio n s  
o f th e  r e c e p t io n .  T h is i s  th e  consequence o f  th e  f a c t  t h a t  
l i n g u i s t i c  works of a r t  a re  open from c e r t a i n  a s p e c ts .

The s t r u c t u r e  o f th e  l i n g u i s t i c  work o f  a r t  a s  a 
s ig n  may be i l l u s t r a t e d  by F ig u re  1 ,

The s ig n a n s  The s igna tum

F ig u re  1 ,
2 .  To th e  d e f i n i t i o n  o f  th e  » p o ss ib le  s t r u c t u r e

t r e e s ’
I f  we c o n s id e r  th e  l i n g u i s t i c  work o f  a r t  a s  a s ig n  

from  th e  d i f f e r e n t  a s p e c ts  o f  i t s  s ig n a n s , we s h a l l  g e t  th e  
p o s s ib le  s t r u c t u r e  ty p e s  a s  a r e s u l t .  /We sh o u ld  l i k e  to  
em phasize t h a t  h e re  we th in k  o f  t h e  work o f  a r t  ta k e n  i n  
i t s e l f . /

As to  th e  c h a r a c te r  o f  th e  l i n g u i s t i c  form  o f  th e  
s ig n a n s  / t h e  l i n g u i s t i c  s ig n a n s /  we can make a  d i f f e r e n c e  
betw een  p o e t ry  / p o e t i c  works o f  a r t /  and non—p o e t r y .

Here we use th e  te rm ’p o e t i c  work o f a r t * a s  a 
synomym to  th e  l i n g u i s t i c  work o f  a r t  i n  v e r s e . The v e r s e -  
- fo rm , th e  v e r s e  —  a c c e p tin g  p r o v i s io n a l ly  De G ro o t’ s 
d e f in i t i o n ^  —  i s  " a  t e x t  c o n s is t in g  o f c o n t in u o u s ly  
c o rre sp o n d in g  u n i t s  / c a l l e d  '’l i n e s " /  w hich a r e  sequences o f  
words and a t  th e  same tim e v a r i a t i o n s  of a  more o r l e s s  
c o n s ta n t  a u d i to ry  them e” .
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Non—p o e try  т o r  jj-L t h i s  r e l a t i o n  th e  a r t i s t i c  
p ro s e  —  a c c o rd in g  to  Lotm an’ s s ta te m e n t —  though  i t  i s  
seem in g ly  c lo s e r  t o  th e  ev e ry d ay  usage o f  th e  lan g u ag e , i s  
a e s t h e t i c a l l y  more co m p lic a te d  th a n  p o e t r y ,  i t s  s im p l ic i ty  
i s  o n ly  a se c o n d a ry  phenom enon. I n  o rd e r  t h a t  s im p l ic i ty  
sh o u ld  r e a l l y  he s im p l i c i t y  and no t p r im i t iv e n e s s ,  i t  i s  
n e c e s s a ry  t h a t  i t  sh o u ld  he s i m p l i f i c a t i o n ,  t h a t  i s ,  th e  a r t i s t  
sh o u ld  not use c e r t a i n  means o f  a r t ,  and do i t  i n t e n t i o n a l l y ,  
and th e  r e c i p i e n t  sh o u ld  he a b le  to  p r o j e c t  th e  sim ple  on 
su ch  a  le v e l  w here th e s e  means have been  u s e d . Hence, 
a r t i s t i c  p ro se  i s s  t e x t  + th e  la c k  o f th e  s t r i c t l y  r e g u la te d  
a r t i s t i c  d e v ic e s  o f  p o e t r y .6

S tru c tu r e  ty p e s  r e s u l t i n g  from th e  p r o je c t io n  o f th e  
l i n g u i s t i c  and th e  se co n d a ry  s t r u c t u r e s  one upon th e  o th e r ,  
a r e  i l l u s t r a t e d  b y  F ig u re  2 .

F ig u re  2 .
The d i f f e r e n t  s t r u c tu r e s  o f the *signans*  

o f  l i n g u i s t i c  works o f a r t
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A ll o f  th e  common segm ents o f t h i s  c r o s s  
c l a s s i f i c a t i o n  can  se rv e  as an o b je c t  to  a s t r u c t u r a l  
d e s c r ip t io n .  / I n  e v e ry  case  o f s t r u c t u r a l  a n a ly s i s  i t  m ust 
be c le a r e d  up t h a t  w hat k in d  o f  a  s t r u c t u r e  i s  to  be 
a n a ly z e d . /

The fu n d am en ta l and p r im a ry  ta s k  i s  e v id e n t ly  th e  
e x p lo r in g  and d e s c r ib in g  o f th e  l i n g u i s t i c  s t r u c t u r e  o f th e  
s ig n a n s  because th e  a n a ly s is  and d e s c r ip t io n  o f  th e  se c o n d a ry  
s t r u c t u r e s  i s  b ased  upon th e  fo rm e r.

R e a l i ty  form ed and r e p r e s e n te d  in  a g iv e n  way i n  a  
work o f a r t  —  th e  l i n g u i s t i c  s t r u c t u r e  of th e  s ig n an s  —  
i s ,  i n  g e n e ra l ,  i n  th e  same way g iv e n  to  ev e ry  r e c i p i e n t  
b e lo n g in g  to  th e  same l i n g u i s t i c  c u l tu r e .  The e x p lo r in g  and  
d e s c r ib in g  o f i t  can be so lv ed  i n  su ch  a way t h a t  we rem a in  
w ith in  th e  sp h e re  o f  th e  g iv en  work o f  a r t  and u se  on ly  one 
e x te r n a l  sy s tem , th e  gram m atical system  /s y n ta x ,  sem an tic s  
and p h o n o lo g y / o f  th e  g iv en  la n g u a g e .

The e x p lo r in g  o f  th e  d i f f e r e n t  se co n d a ry  s t r u c t u r e s  
can be c a r r ie d  o u t o n ly  th e n  i f  we have a know ledge o f th e  
l i n g u i s t i c  s t r u c t u r e  and c e r t a in  o th e r  s t r u c t u r e s  o u ts id e  
th e  sp h e re  o f th e  g iv e n  work and d i f f e r r i n g  from  th e  
g ram m atical sy s tem . A f te r  d e s c r ib in g  th e  l i n g u i s t i c  s t r u c t u r e  
i n  an e x a c t way i t  i s  presum able t h a t  an e x a c t th e o ry  o f th e  
d e s c r ip t io n  of th e  p o e t i c a l  and a e s t h e t i c a l  s t r u c t u r e s  can  
a ls o  be worked o u t .

X X X

S ince i t  i s  ou r in t e n t io n  to  d e a l e x c lu s iv e ly  w ith  
th e  a n a ly s is  o f  th e  l i n g u i s t i c  s t r u c t u r e  of th e  s ig n a n s  o f  
p o e t ic  works o f  a r t  / f u r t h e r  s im p ly  ’ l i n g u i s t i c  s t r u c t u r e * /  
we i n t e r p r e t  a l l  o th e r  components o f th e  s t r u c t u r a l  th e o ry  
o f th e  a n a ly s i s  o f  l i t e r a r y  works o f  a r t  o n ly  i n  c o n n e c tio n  
w ith  t h i s  k ind  o f s t r u c t u r e .

We want t o  o u t l in e  such a  th e o ry  w hich ’’knows" a l l  
t h a t  w hat, i n s o f a r ,  a l l  th e  t r a d i t i o n a l  and p r e s e n t
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s t r u c t u r a l  m eth o d s have known abou t i n  th e  fo llo w in g  
in te r p r e t e d  s t r u c t u r e  of a  l i n g u i s t i c  work of a r t .

How ever, we w ish to  e x p lo re  t h i s  know ledge w ith  a 
g e n e ra l  a lg o r i tm ic  method u n ify in g  a l l  wiewpo in ts  in s t e a d  
o f  app roach ing  e v e ry  s in g le  s t r u c t u r e  i n  a  p a r t i a l  and 
i n t u i t i v e  way.

The a n a l y s i s  o f a  p o e t i c  work o f  a r t  i s  n e c e s s a r i ly  
lo n g e r  th a n  th e  o r ig in a l  w ork i t s e l f .  The s e t  o f th e  
p o s s ib le  s ig n a n s  s t r u c t u r e s ,  b e in g  on th e  l e v e l  o f a  work o f 
a r t  cannot be g e n e ra te d , th e  in t e r n a l  s t r u c t u r e  o f  ev e ry  
s in g le  work m u st be e x p lo re d  and  d e s c r ib e d  in d iv i d u a l l y .  
C onsequen tly  t h e  s iz e  o f th e  a n a ly s is  i s  alw ays d e f in e d  by 
th e  analyzed  w o rk . The m ethod o f  the  s t r u c t u r a l  d e s c r ip t io n  
m ust make i t  p o s s ib le  t h a t  th e  d e s c r ip t io n  shou ld  be a b le  to  
ta k e  in to  c o n s id e r a t io n  a l l  r e le v a n t  c h a r a c t e r i s t i c s  o f  th e  
s ig n a n s  s t r u c t u r e ,  and o n ly  th o s e  and n o th in g  e l s e .

3 .  The d e f i n i t i o n  of the * s t r u c t u r a l  d e s c ip tio n *  o f  th e  
l i n g u i s t i c  s t r u c t u r e .

1 . The i n t e r p r e t a t i o n  o f th e  term * s t r u c t u r e * .
We c a n  d i f f e r e n t i a t e  th e  fo llo w in g  sig n -so m p o n en ts  

o f  th e  l i n g u i s t i c  s t r u c tu r e  o f  th e  p o e t ic  work o f a r t  /o n  
th e  b a s is  o f th e  m u l t i s t r u c tu r e d  c h a ra c te r  o f th e  l i n g u i s t i c  
s i g n / :  s e m a n tic , s y n ta c t i c ,  rh y th m ic  and p h o n e t ic . L e t  us 
c a l l  the f i r s t  two l i n g u i s t i c  and th e  seco n d  two m u sica l 
s ig n -co m p o n en ts . /We speak a b o u t sign -com ponen ts b ecau se  
th e  signans o f  th e  l i n g u i s t i c  s t r u c tu r e  i s  form ed o f 
l i n g u i s t i c  s i g n s . /

In  th e  l i n g u i s t i c  s ig n —component we examine th e  
sequences o f m ean in g fu l e le m e n ts  w h ile  i n  th e  m u s ica l s ig n -  
—component o n ly  th e  sound—te x t i l r e  of them . /S in c e  th e  
m u sica l s ig n —component c o n ta in s  e lem en ts w hich can  be 
in t e r p r e t e d  f ro m  th e  p h o n o lo g ic a l -p h o n e t ic  a s p e c t o f th e  
lan g u ag e , th e  a n a ly s i s  o f  t h i s  component i s  e s s e n t i a l l y  a lso  
o f  l i n g u i s t i c  c h a r a c t e r . /
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The te rm  s t r u c t u r e , i n  i t s  g e n e ra l  m eaning a c c o rd in g  
to  w hich " a g a in s t  a  sim ple co m bination  of e lem e n ts  a w hole 
o f  in te rd e p e n d e n t phenomena i s  marked by i t ,  such  a w ho le , 
i n  w hich ev e ry  e lem en t i s  depending on th e  o th e r s  and h a s  
i t s  own p a r t i c u l a r  e x is te n c e  o n ly  and e x c lu s iv e ly  in  i t s  
r e l a t i o n  to  th e  o th e rs " ''7, w i l l  be used  a c c o rd in g ly  in  th e  
fo llo w in g  se n se .

The whole o f  in te rd e p e n d e n t  phenomena has a d oub le  
m eaning. On one hand i t  r e l a t e s  to  the  l i n g u i s t i c  and m u s ic a i 
s ig n -co m p o n en ts , and does i t  s e p a r a te ly ,  on the. o th e r  hand 
to  th e  work i t s e l f ,  a s  to  th e  whole e x i s t in g  i n  th e  u n i ty  
o f  th e s e  two s ig n —com ponents.

The i n t e r p r e t a t i o n  o f e le m e n t, w i th in  ev e ry  s in g le  
s ig n —component and w ith in  th e  whole of th e  work of a r t ,  i s  
th e  fo llo w in g :

We re g a rd  th e  l i n g u i s t i c  com m unication u n i t  as  t h e  
e lem ent of the  l i n g u i s t i c  s ign -com ponen t, w h ile  as th e  
e lem ent o f th e  m u s ic a l sign-com ponent —  b e in g  on th e  same 
l e v e l  a s  th e  l i n g u i s t i c  com m unication u n i t  —  we re g a rd  th e  
m u s ica l com m unication in a i t .

The e lem ent of the  work o f a r t  as  a  whole e x i s t in g  
a s  th e  u n i ty  of two sig n -co m p o n en ts , i s  a c o r r e l a t i v e  p a i r  
b u i l t  up by th e  com m unication u n i t  of one o f  th e  s ig n -  
-com ponents and by th e  r e s p e c t iv e  segm ent o f  th e  o th e r  s ig n — 
-com ponent. I n  t h i s  c o r r e l a t i o n  now ,the l i n g u i s t i c ,  now 
th e  m u sica l com m unication u n i t  i s  th e  d o m in an t.

The t e x t  form ed in  th e  g iv e n  way i s  re g a rd e d  a s  th e  
one e s ta b l i s h in g  and e x c lu s iv e ly  e x p re s s in g  th e  r e l a t i o n  
betw een  th e  e lem en ts  w ith in  th e  s in g le  s ig n —components and 
a ls o  w ith in  th e  whole o f th e  work of a r t .  /T he e x p l ic a t io n  
o f  th e s e  n o tio n s  comes l a t e r . /

2 . The d e f i n i t i o n  o f th e  ’s t r u c t u r a l  d e s c r ip t io n * .
The d e s c r ip t io n  of th e  s ig n a n s  s t r u c t u r e  of a p o e t i c  

work o f a r t  as  a u n i ty  of th e  l i n g u i s t i c  and m u sica l s ig n -  
- c omponents means th e  d is c o v e r in g  and d e s c r ib in g  i t s
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h ie r a r c h ic a l  and  l i n e a r  p a t t e r n in g  and th e  in d iv id u a l  
sem an tic -n e tw o rk  c r e a te d  by th e s e .

This i s  to  be u n d ers to o d  as fo llo w s:
1 . The h ie r a r c h ic a l  p a t te rn in g  in c lu d e s  two such 

la y e r s  which can be se p a ra te d  in  a r a th e r  d e f in i t e  way in  bo th  
o f  th e  sign-com ponents, the l a y e r  of the com position  u n i t s  and 
t h a t  o f the com m unication u n i t s .

The segm ent c o n s is t in g  o f in te rd e p en d e n t communication 
/ o r  com position / u n i t s  o f th e  l i n g u i s t i c  work o f  a r t  i s  c a l le d  
a com position u n i t .

W ithin th e  la y e r  o f  th e  com position u n i t s  e x is t in g  in  
th e  s in g le  sign-com ponents we have to  p o in t o u t how the work, 
th e  com position u n i t  on th e  h ig h e s t  le v e l ,  b reak s  up in to  
sm a lle r  com position  u n i t s ,  and th e se  in to  more sm a lle r ones, 
and so on, u n t i l  th e  whole p ro c e s s  reaches th e  le v e l  o f th e  
communication u n i t s .  While in  th e  la y e r  o f th e  communication 
u n i t s  we have to  ex p lo re  and i l l u s t r a t e  th e  way they are  
composed in  and d e p ic t  the c h a ra c te r  of th e  communication u n i t  
c o n s t i tu e n ts  w hich b u ild  them up . We cannot speak about 
c o n s ta n t le v e l s  in  any o f th e  la y e r s .

In  th e  l i n g u i s t i c  sign-com ponent e x i s t in g  ih  the  
l a y e r  o f the com position  u n i t s ,  th e  s t r u c tu r e  o f  the  re p re se n te d  
r e a l i t y  i s  th e  dom inant, w h ile  in  the la y e r  o f  th e  communication 
u n i t s ,  the g ram m atical s t r u c t u r e .

2. The d e s c r ip t io n  o f  th e  l in e a r  p a t te rn in g  means 
th e  d iscovery  and l i s t i n g  o f p a ra le l l i s m s  ta k en  in  a most 
g e n e ra l sense in  bo th  of th e  sign-com ponents, th e  i r r e g u la r  
o r  p e rio d ic  r e tu r n s  o f u n i t s  belong ing  to  d i f f e r e n t  l e v e l s ,  
and a lso  th a t  o f  th e  c h a ra c te r  o f  the r e tu r n s .  /The c h a ra c te r  
o f  th e  re tu rn  i s  e i th e r  th e  id e n t i t y  or a n a lo g y ./

"An o b je c t iv e ,  c a r e f u l ,  exhaustive  and f u l l  
d e s c r ip t io n  o f  th e  s e le c t io n ,  d i s t r ib u t io n  and in te rc o n n e c tio n  
o f  th e  m orpho log ical c la s s e s  and s y n ta c tic  c o n s tru c tio n s  in  a 
g iv en  poem — s t a t e s  R. Jakobson  — s u r p r is e s  th e  in v e s t ig a to r  
h im se lf  by u n ex p ec ted , consp icuous sym m etries, balanced
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s t r u c tu r e s ,  e f f e c t iv e  accum ulation  o f e q u iv a le n t forms and 
s t r i k in g  c o n t r a s ts ;  and l a s t  but n o t l e a s t  by th e  s tro n g ly  
l im ite d  s e t  o f th e  m orpholog ical and s y n ta c t ic  elem ents made 
use o f  in  the  poem; on th e  o th e r  hand even t h i s  s e le c t io n  
makes i t  p o s s ib le  to  fo llo w  the  m a s te rfu l in t e r a c t io n  of the

О

a c tu a l ly  used com ponents."
F u rth e rm o re , i t  could  be u s e fu l  to  de term ine  the 

d i f f e r e n t  s t a t i s t i c a l  c h a r a c te r i s t i c s  o f c e r t a in  u n i ts  of th e  
s in g le  sign-com ponents / t o  f in d  out th e  s o - c a l le d  ty p e -to k en  
r e l a t io n s  o r some o th e r  ty p es o f in fo rm a tio n  th e o ry  
c h a r a c t e r i s t i c s / .  The re lev an cy  o f th e se  c h a r a c te r i s t i c s  depends 
on th e  le n g th  o f  th e  t e x t ,  to o .

3 . When e x p lo r in g  and d e s c r ib in g  the l i n g u i s t i c  
s t r u c tu r e  o f the  p o e t ic  work o f a r t  we have to  s t a r t  out o f 
th e  work as a w hole, and have to  p o in t  ou t th a t  what kind o f  a 
p a r t i c u l a r  l i n g u i s t i c ,  l in g u is t ic -m u s ic a l  sem an tic  network 
r e s u l t s  from th e  l i n e a r l y  and h ie r a r c h ia c a l ly  s t r u c tu re d  
c o r r e la t io n  o f th e  two sign-com ponents, th e  fo rm a tio n  of th e  
dominant c h a ra c te r  o f  th e  two sign-com ponents, and that o f 
th e  two d i f f e r e n t  ways o f  being  s t r u c tu r e d .  /T h is  sem antic 
netw ork i s  the  medium o f  th e  d i f f e r e n t  secondary  s t r u c t u r e s . /

4 . The scheme o f a model making p o s s ib le  th e  s t r u c t u r a l 
d e s c r ip t io n  o f th e  l i n g u i s t i c  s t r u c tu r e

As we have s e v e ra l  tim es em phasized we a re  dea ling  
on ly  w ith  the  p o s s i b i l i t i e s  and methods o f th e  d e s c r ip t io n  o f  
th e  l i n g u i s t i c  s t r u c t u r e .  We have a lre a d y  m entioned a lso  th a t  
f a c t  th a t  the  s e t  o f  th e  signans s t r u c tu r e s  o f th e  p o e tic  works 
o f  a r t  — n o t l ik e  th e  s e t  o f the p o s s ib le  se n ten c e  s t r u c tu r e s  — 
cannot be g en e ra ted .

For the  com prehension o f t h i s  i t  i s  enough to  c o n s id e r  
th e  fo llo w in g s :
In  th e  l i n g u i s t i c  sign-com ponent
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a /  th e  way of decom posing p o e tic  works o f a r t  in to  
d i f f e r e n t  com position  u n i t s  canno t be d e f in e d  by a l im ite d  
number o f r u l e s ,

Ъ/ th e  prim ary e lem en ts  — the com m unication u n i t s  — 
a re  not g iv en  l i k e  in  o th e r  s ig n  system s, th ey  a re  s in g le  and 
unique / c r e a te d  by the a r t i s t  in  each case  s e p a r e te ly / ,  they 
cannot be c l a s s i f i e d  w ith in  a l im ite d  number o f c la s s e s  and, 
co n seq u en tly , c a te g o r ie s  o f  a l im ite d  number cannot be 
s u b s t i tu te d  f o r  them.

In  th e  m usical sign-com ponent — n o t re g a rd in g  d e r ta in  
f ix e d  forms — th e  s i t u a t i o n  i s  ju s t  the  same.

T aking  in to  c o n s id e ra t io n  a l l  t h i s  and th e  c o n s tru c tio n  
o f  the l i n g u i s t i c  work o f a r t  a s  a s ig n , i t  i s  e v id e n t th a t  
th e  l i n g u i s t i c  s t ru c tu re  o f  th e  p o e tic  works of a r t  can be 
exp lored  and d e sc rib e d  on ly  w ith  the h e lp  o f  a complex model. 
Such a complex model has to  in c lu d e  the  fo llo w in g  com ponents.

1 . A nalyzing  com ponents
We n eed  two ty p es  o f  ana lyzing  components in  

compliance w ith  the  tw ofo ld  ways of being  s t r u c tu r e d .  These 
can be so re g a rd e d  as th e  s y n ta c t i c  component o f th e  model. The 
f i r s t  an a ly z in g  component c o n s t i tu t e s  th e  b a s is  f o r  th e  model. 
I t s  prim ary t a s k  i s  to  a n a ly z e  the h ie r a r c h ic a l  s t r u c tu r e  o f 
th e  s in g le  s ign -com ponen ts.

The ta s k  of the  second  ana lyz ing  component i s  to  
analyze such r e l a t i o n s  o f  d i f f e r e n t  u n i ts  which e s t a b l i s h  a 
p a ra le l l i s m .

2. I n te r p r e t in g  component
I t  can  be so re g a rd e d  as the sem an tic  component of 

th e  model w hich on the b a s i s  o f  the r e s u l t s  o f the  p reced in g  
component c a r r i e s  out th e  sem an tic  in t e r p r e t a t i o n  o f th e  work 
from a l in g u is t ic -m u s ic a l  a s p e c t  in  f i r s t  approach .

3 . S tru c tu re  d e s c r ib in g  component
The fu n c tio n  of t h i s  component i s ,  s t a r t i n g  ou t o f 

th e  given p o e t ic  work as a w hole, to  produce the  d e s c r ip t io n  
o f  i t s  s t r u c t u r e  on the b a s i s  o f  the u n i t s  and co n n ec tio n s
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d iscovered  by th e  an a ly z in g  and in te r p r e t in g  model components. 
T h is can be re g a rd e d  as th e  t o t a l  sem antic in t e r p r e t a t i o n  o f 
th e  l i n g u i s t i c  s t r u c tu re  o f  th e  work to  be ren d ered  by th e  
g iven  model. /S e e  F igure 3 /

3 . A p o s s ib le  method fo r  e x p lo r in g  and d e s c r ib in g  the 
l i n g u i s t i c  s t r u c tu r e

While th e  above o u t l in e d  model so can be reg ard ed  
a s  a d e f in i t e  fram e fo r  th e  d isc o v e rin g  and d e s c r ib in g  th e  
l i n g u i s t i c  s t r u c t u r e ,  the  m ethods of e x p lo r in g  and d e s c r ib in g  
can be o f v a r io u s  k in d s.

S ince  th e  most com prehensive th e o ry  o f the 
d e s c r ip tio n  o f  th e  l i n g u i s t i c  s t r u c tu re s  i s  th e  g e n e ra tiv e  
l i n g u i s t i c  th e o ry  o f Chomsky, we co n s id e r i t  ad v isab le  to  use 
t h i s  as a s t a r t i n g  p o in t ,  supplem ented by a p ro p er te x t  
th e o ry . Such a method can be o u tlin e d  in  th e  fo llo w in g  way.

1 . A n a ly s is
The f i r s t  ta sk  i s  to  decompose th e  work in to  

communication u n i t s .  We o b ta in  the l i n g u i s t i c  communication 
u n i t s  of th e  work in  such a way th a t  we segm ent the  te x t  
on the b a s is  o f  the  d e f in i t io n  o f the l i n g u i s t i c  communication 
u n i t  /w hich m ust be d e fin ed  by the th e o ry / .  In  the  m usical 
sign-com ponent we decompose th e  te x t  in to  e lem en tary  u n i t s  
/ i n t o  l in g u is t ic -m u s ic a l  s y l l a b l e s /  ïh en  ta k in g  in to  
c o n s id e ra tio n  th e  s t r e s s  r e l a t i o n s ,  the  w ord, c o n s tru c tio n  
and com munication u n it  b o u n d a rie s  o f th e  l i n g u i s t i c  u n i ts  
and a lso  th e  b reak in g  up o f  th e  work in to  l i n e s ,  we e s ta b l i s h  
th e  m usical com munication u n i t s .

A f te r  d e f in in g  th e  communication u n i t s  we analyze 
th e  r e la t io n s  o f  the com m unication u n i ts  fo llo w in g  each 
o th e r , one a f t e r  the  o th e r .  Then, we an a ly ze  th e  sequence 
o f  the such d e f in e d  com position  u n its  u n t i l  we reach  the  
f i n a l  com position  u n i t ,  th e  work i t s e l f .

In  th e  course o f e s ta b l i s h in g  th e  u n i t s  we add to
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the  c o n s t i tu e n ts  o f  the com m unication u n i ts  and to  the  
communication and com position  u n i t s  in  both sign-com ponents 
c a te g o r ie s  r e l a t i n g  to  th e  h ie r a r c h ic a l  and l i n e a r  p a t te rn in g , 
s o - c a l le d  com positional m ark ers.

The m arkers of th e  h ie r a r c h ic a l  p a t te rn in g  a re  p a r t ly  
o f  pa ra d ig m a tic , and p a r t ly  o f  syn tagm atic  c h a r a c te r .  The 
form er c h a ra c te r iz e  the s in g le  e lem en ts w ith in  th e  c la s s  o f  th e  
elem ents o f id e n t i c a l  c h a ra c te r ,  w hile  the l a t t e r  ex p ress  t h e i r  
fu n c tio n  what th e y  perform  in  th e  n ex t h ig h e r u n i t .  One p a r t  
o f  them i s  g e n e ra l and c h a r a c t e r i s t i c  to  the language i t s e l f ,  
an o th e r p a r t  o f  them has ah in d iv id u a l  c h a ra c te r  and r e l a t e s  
only to  th e  g iv en  work.

The work i s  -  by d e f in i t io n  -  the  com position  u n it  on 
the h ig h e s t  l e v e l .  There a re  fo u r  b a s ic  types o f  th e  ways in  
which th e  communication u n i t s  as  w e ll as the  com position  u n i ts  
can be o rg an ized  in to  h ig h e r  u n i t s  u n t i l  we re a c h  th e  work 
i t s e l f :

1 . 2. 3 . 4 .

e x p l i c i t  s y n ta c t ic  l in k in g  + + -  -
e x p l i c i t  sem antic l in k in g  + -  + -

In  th e  ca se  of th e  l a a t  ty p e , i . e .  where th e re  i s  
n e i th e r  s y n ta c t ic  nor sem antic l in k in g ,  the  way o f  being  
o rg an ized  in to  th e  work canno t be e s ta b lis h e d  by th e  h e lp  o f  
l i n g u i s t i c  a n a ly s is .

The in d ic e s  of th e  l i n e a r  p a t te rn in g  co n cern in g  every 
u n i t  mark the sequence o f th e  n ex t low er leve] u n i t s ,  th e  
c o n s t i tu e n ts  o f  th e  given u n i t  w hich, as  i t  i s  w ell-know n, 
p lay s  an im p o rtan t ro le  in  th e  p re p a ra t io n  o f  th e  e x p e c ta tio n  
f o r  th e  appearance o f elem ents o f  d i f f e r e n t  c h a r a c te r ,  апД 
in  th e  s a t i s f y in g  and b reak in g  t h i s  e x p e c ta tio n , r e s p e c t iv e ly .

A fte r  t h i s ,  in  b o th  sign-com ponents we add th e  
in d ic e s  o f  such u n i t s  to  ev e ry  com position , com m unication o r 
sm a lle r  u n i t s ,  w hich are id e n t i c a l  in  one o r more elem ents o f
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th e  m arkers and in d ic e s  concern ing  th e  g iv en  sign-com ponent 
and on t h i s  b a s is  we examine the  r e l a t i o n s  o f  the u n i t s  hav ing  
id e n t ic a l  e lem e n ts . /When an a ly z in g  th e  r e l a t io n s  — w ith  
re g a rd  to  th e  l im i te d  c a p a c ity  o f memory — we have to  tak e  
in to  account th e  d is ta n c e  between the  u n i t s  r e la te d  to  each 
o t h e r . /

2. I n t e r p r e t a t i o n
A fte r  th e  a n a ly s is  we match th e  analyzed  s t r u c tu r e s  

o f  the  l i n g u i s t i c  and th e  m usical sign-com ponent and e s ta b l i s h  
th e  c o r r e la t io n s  form ing th e  u n i ts  o f  th e  work and a ls o  the  
r e la t io n s  o f  dominance w ith in  the  c o r r e la t io n s  of the  
l i n g u i s t i c  and m usica l u n i t s .

Then we u n i te  th e  co m p o sitio n a l m arkers belonging  to  the 
two sign-com ponents and a ls o  the in d ic e s  o f  the  l in e a r  
p a t te rn in g  based  on th e  dominant com munication and com position  
u n i t s .  F o llow ing  t h i s  p rocedu re  we e x p lo re  the  sem antic 
b ea rin g  o f th e  d i f f e r e n t  u n i t s  and th e  dominance r e l a t io n s  o f 
th e  two ty p es  o f  p a t te r n in g  as they form  w ith in  the  work.

% D e s c r ip tio n  o f  the  l i n g u i s t i c  s t r u c tu re
The d e s c r ip t io n  o f  the  l i n g u i s t i c  s t r u c tu re  i s  th e  

d e s c r ip t io n  o f  th e  fo rm erly  exp lo red  sem antic  network s t a r t i n g  
now from th e  work as a whole, th u s , from th e  d ir e c t io n  ju s t  
o p p o site  to  t h a t  o f th e  a n a ly s is .  In  th e  case  o f  t h i s  
d e s c r ip t io n  we p r o je c t  th e  sem antic s t r u c tu r e  co n c en tra ted  in  
th e  course o f  th e  a n a ly s is  and in te r p r e t a t i o n  on the  peak o f 
th e  h ie ra rc h y  o f  the  u n i t s  upon every e lem en t.

X X X

6» Examples to  i l l u s t r a t e  th e  n o tio n s  used  in  the d e f in i t io n  
o f  the s t r u c t u r a l  d e s c r ip t io n

To d e f in e  in  an ex ac t way th e  term s ’communication 
u n i t ’ and * com position  u n i t ’ i s  th e  ta s k  o f  the th eo ry  worked 
ou t fo r  th e  a n a ly s is  o f  th e  l i n g u i s t i c  and the  m usical 
sign-com ponent, r e s p e c t iv e ly .
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Our on ly  aim w ith  the fo llo w in g  examples i s  to  
i l l u s t r a t e  the  c o n te n ts  o f  th ese  n o tio n s  and to  dem onstrate 
th e  c h a ra c te r  o f  the  h ie r a r c h ic a l  and l i n e a r  p a t te rn in g .  
Remarks:

a/  When s e le c t in g  the v e rse s  we s t r iv e d  to  choose 
such ones by which i t  would be p o s s ib le  to  dem onstrate n o t 
only  th e  p ro cess  o f  b reak in g  up in to  com munication u n i ts  b u t 
a lso  a g re a t number o f th e  c o r r e la t io n  p o s s i b i l i t i e s  between 
th e  l i n g u i s t i c  and m usica l communication u n i t s .

b / The poem Window in  th e  N igh t by Sándor Weöres i s  
an example to  such a v e rs e - ty p e , to  th e  decom position o f w hich 
th e  au th o r does n o t g iv e  any help  by b reak in g  up th e  te x t  in to  
se n te n c e s .

In  such cases every  p o s s ib le  segm en ta tion  must be 
an a ly zed . I f  th e re  a re  more than  one p o s s i b i l i t i e s ,  the 
phenomenon i s  c a l le d  co m p o sitio n a l homonymy. Here we 
dem onstrate only  one o f th e  p o s s ib le  seg m en ta tio n s .

с /  Those in fo rm a tio n s  la y  th e  fo u n d a tio n  o f the 
m usical decom position which a re  co n ta in ed  by th e  w r i t te n  
t e x t  su g g es tin g  th e  sound shape. C onsequently , we have to  
tak e  in to  c o n s id e ra tio n  n o t only th e  lo g ic a l  s t r e s s  o f th e  
s in g le  words b u t w ith in  th e  co rrespond ing  model components 
th e  r e l a t iv e  s t r e s s  c o n d itio n s  w ith in  th e  c o n s tru c tio n s  and 
between the connected  c o n s tru c tio n s .  The l in e s  o f the v e rse  
in f lu e n c e  the decom position  by t h e i r  s t r e s s  c o n d itio n s  and 
sound te x tu re .

d/  At th e  dem onstrated  poems l g  deno tes the 
l i n g u i s t i c ,  m th e  m usica l communication u n i t s ,  w hile Lg and M 
th e  l i n g u i s t i c  and the  m usical com position  u n i t s ,  r e s p e c t iv e ly .



/ 1 /

ő s z i d a l

M m1 ő sz i ködben lg ^  Lg
zúgó ö tven  

n y á r fa , 
m2 ö tven  d a l van 

tö rz s e te k b e  
zá rv a .

M2 m  ̂ ő s z i  csöndben l g 2 
n y iló  ö tven  

l á d a ,
m .  ö t v e n  s z í v  v a n  4

deszkátokba
zá rv a .

/S ándor W eöres/

Autumnal song

In  th e  fog  o f autumn 
booming f i f t y  

p o p la r s ,  
f i f t y  songs a re  

c lo sed
in  your tr u n k s .

In  th e  s i le n c e  o f autumn 
opening f i f t y  

c a s e s ,
f i f t y  h e a r t s  a re

c lo sed
among your p lanks«
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About th e  l i n g u i s t i c  /L g / and m usical /М / the 
H ie ra rc h ic a l /Н / and the  l i n e a r  / L /  p a t te rn in g  o f  the 
dem onstrated  poems and about th e  c o r r e la t io n  o f  th e se  two 
sign-com ponents and t h e i r  superposed  s t r u c tu re  /S S /  we want to  
u n d e r lin e  th e  fo llo w in g s :

1 . Autumnal song
LgH: The work b reaks up in to  communication u n i t s  in  a d i r e c t  

way.
LgH: lg ^  and l g 2 — a lso  p o s se s s in g  se v e ra l common le x ic a l  

elem ents — have an e n t i r e ly  id en tic® ! gram m atical 
s t r u c tu r e .

MH: Every two communication u n i t s  make up one com position  
u n i t  /М^, M2/

ML: Both com position  u n i ts  have an id e n t ic a l  s t r u c tu r e  w hich , 
by th e  h e lp  o f  a s y l la b le  s t r u c tu r e ,  can be p u t down a s  
fo llo w s /b la n k s  co rresp o n d in g  to  word b o u n d a r ie s /:

2 2 2 2 2 

2 1 1 4  2

SS: The s t r u c tu r e s  o f th e  l i n g u i s t i c  and m usica l smgn-components 
a re  c o n c u rre n t. In  th e  p o p la r ,  which i s  booming, songs 
á ré  c lo se d . In  the opening case  h e a r t s . And th e  fo u r 
s y l la b le  words in  m̂  and m  ̂ making im p o ssib le  the 
segm en ta tion  acco rd ing  to  th e  p a t te rn  o f  m  ̂ m  ̂ — in  
your tru n k s , among your p lan k s  — mark th e  co n cre te  
p la ce  o f being  c lo se d . / I t  i s  r a th e r  i n t e r e s t i n g  to  
o b se rv e , how t h i s  f a c t  i s  em phasized by th e  w r i t te n  form  
o f th e  poem ./

T his co n cu rren t s t r u c tu r e  l in k s  th e  two u n i t s .
2 . World o f  th e  re ed s

LgH: The com position  u n i ts  fo llo w in g  the  h ig h e s t  com position  
u n i t ,  t h a t  i s  the  work as a whole: m arking o f  a p a r t  o f  
th e  w orld o f  the re ed s  / L g . /  — the  w a te r-c h ic k e n  h erd  
/L g2/  — th e  double image r e f l e c t e d  by th e  w ate r m irro r



/ 2 /

Nádi v i lá g

M m  ̂ É ren- nádon s ik ló  leúszik lg-^ Lg-̂

k i c s i  p a tak -ág y o n  v íz ic s ib e  ú s z ik .  l g 2

m2 H ajló  nád k ö z t k o t ló s  z iz z e n , lg^  Lg2

vi zi££ií-?£“ n^P^'t t e r e l i  a v íz b e n . lg ^

Ér tü k réb e n  l á t s z i k  az ég i s  lg ^  Lg^

f e j e t e t e j é n  a v iz ic s ib e -n é p  i s .  lgg

S ik ló k , békák, pókok l á t j á k  lg^

v íz ic s ib e - p á s z to r  v iz i c s i b e - n y á já t .

/S án d o r W eöres/

World o f th e  re e d s

Lg G rass- snake worms i t s  way in  th e  
brook and among th e  re e d s

and on th e  r iv u le t - b e d  w a te r-  
- ch ick en  i s  swimming?

Amongst r ip p l in g  re e d s  b rood-hen  
g iv e s  a sudden r u s t l i n g  sound,

d r iv in g  h e r  w a te r-c h ic k e n  fo lk  inIEe~water.

In  th e  m ir ro r  of th e  brook a ls o  th e  
sky i s  to  be seen ,

u p sid e  down a lso  th e  w ate r- -chickenToTk.

G ra ss -sn a k e s , f r o g s ,  s p id e rs  see

the water-chicken herd of the water- 
-cEicken shepherl."
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/L g ^ / — ti: ’ r e tu r n  o f  th e  marked p a r t  o f  th e  world o f 
th e  re ed s  A g ^ / .

LgL: The cohesive r o le  o f  th e  le x ic a l  e lem ents what they p lay  
in  connec tion  w ith  th e  com position  u n i t s ,  i s  most 
consp icuous: b e s id e s  th e  elem ent o f th e  w a te r-c h ic k e n , 
which can be found in  every  com position  u n i t ,  the  o th e rs  
commence w ith  one o f th e  elem ents o f th e  f i r s t  com position  
m i t :  Amo- ^ s t  r ip p l in g  reed s  . . .  In  th e  m ir ro r  o f the 
brook G ra ss -sn a k e s , f ro g s  . . .

MH: There a re  no in te r im  com position  u n i t s  betw een th e  work 
and th e  com munication u n i t s .

ML: The communication u n i t s  have alm ost id e n t i c a l  s t r u c tu re  
only m̂  i s  a p ro tu b e ra n t v a r ia n t .

SS: The s t r u c tu r e s  o f the  l i n g u i s t i c  and th e  m usica l
sign-com ponents a re  c o n c u rre n t. The sound te x tu re  and 
th e  rhy thm ics o f  th e  v a r ia n ts  o f  th e  w a te r-ch ick en  theme, 
and th o se  o f th e  second members o f  th e  m u sica l 
communication u n i t s  a re  o rg an ic  p a r ts  o f  th e  co n ten ts  o f  
th e  work. The "p ro tu b e ra n t v a r ia n t"  i s  in  a c lo se  
c o r r e la t io n  w ith  th e  "double image r e f l e c t e d  by the 
m irro r  o f  th e  b rook".
Æ gainst th e  p r e d ic a te s  ex p ress in g  a c t io n s  o f  the  o th e r  
com munications — worms, swims, g iv es a sudden r u s t l in g  
sound, see — h ere  th e  sky and th e  w a te r-c h ic k e n  fo lk  
a re  to  be se e n , b u t n o t so as e v e ry th in g  e ls e
m entioned in  th e  poem, bu t upside down.

3 . Window in  th e  n ig h t
LgH: The work d i s in te g r a te s  in to  two com position  u n i t s  in  a 

d i r e c t  way Ag-^, L g^/: th e  t o t a l  com m unication u n its  
r e l a t i n g  to  th e  moon A g -^ - lg ^ / —  t h e i r  tran sfo rm ed  
and b roken , freg m en ta ry  r e tu r n s  Igg A g ^ />  l g 7 A g g / , 
lg g  A g ^ »  igg  A g ^ / .  Lg1 d is in te g r a te s  a g a in  in to  two 
sm a lle r  com position  u n i t s :  one A g ^ /  i s  c h a ra c te r iz e d  
by th i r d  p erson  com m unication, th e  o th e r  /L g ^ /  by the 
second p erso n  ad d re ss in g  form .



M Mn

м.

Ablak az é jb e
Szűz a rc  -  ég i vánkosán -  
á t  a v é rc sék  v á ro sán  

l e h a j o l t .

m,

M „ m

m

Szárnyak és cső rök  f e l e t t  
gömbölyű t é r  m egreped. 

Penge h o ld '

-, v á rá s  ab laknégyszöge ,
 ̂ bámuló i l l a t ,  zene 

lib e g ő

k e re te  négy s z é le  fo g , 
s z é lb ő l  é p ü l t  b á s ty a fo k , 

é g i kő.

ш- De ha te  hámba fogod , 
5 n y e rg e led  az a b la k o t .  

P a r ip á d ,

! g l

l g 2

l g 3

m  ̂ v ih a r  v il lá m  szo ro san
— fé n y lő  szúz a rc  — e lo so n  

ködön á t .

/ 3 /

Lg l

Lg2

lg 4

l g 3

M. m™ A blaknégyszög, a k i  v á . . . ,  lgg
^ i l l a t ,  zene , a k i b á . . . ,  

k e r e t e . . .

mg I l l a - b á  és v i l l a - b é  lg 7
Az é j meghasad b e lé  lgg

de ha t e . . .  lgg
/S án d o r W eöres/

Window in  th e  n ig h t
V irg in  fa c e  -  on i t s  h aev en ly  p illo w  -  
th rough  th e  town of w indhovers 

bowed down.

Over wings and beaks 
round space b u r s t s .

B lade moon!

window square  of w a it in g  
s ta r in g  odour 

f l i c k e r i n g

fram e fo u r  edges of m usic h o ld s , 
p a ra p e t b u i l t  of wind 

s to n e  of heaven.

But i f  you h a rn e s s , 
sad d le  th e  window.

Your s te e d ,

storm  l ig h tn in g  canyon th rough  
— b r ig h t  v i r g in  fa c e  — s t e a l s  

th rough  th e  m is t .

Window square  who w a i . . . ,  /from  
odour, music who s t a . . . ,  /from  

i t s  f r a m e . . .

.......................  and ...................+
th e  heaven s p l i t s . . .

But i f  y o u . . .

away

w ait s /
s t a r s /

+This l i n e  p r e s e n ts  an 
u n t r a n s la ta b le  w o rd -p lay .
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LgL: The communication u n i t s  o f  th e  com position  u n i t  Lg-̂  a re  
h e ld  to g e th e r  by a  th e s a u ru s - l ik e  co n n ec tio n  m an ifested  
i n  th e  le x ic a l  e lem en ts:

i g l

l g 2

l g 3

l g 4
lg,r

V irg in  face
through th e  town o f  w indhovers

Over wings and beaks
round space b u rs ts

*
Blade- moon I
window square o f  w a itin g  

.you . .  sad d le  th e  window 
Your s^teed, . .

— b r ig h t  v i r g in  face  —
In  connection  w ith  th e  sem antic s t r u c tu r e  o f th ese  
communication u n i t s  we have to  emphasize th a t  the 
p e c u l i a r i t y  o f  c e r t a in  l e x i c a l  elem ents* g e t t in g  s id e  by 
s id e  cannot be ex p la in ed  by l i n g u i s t i c  means and 
m ethods.
/From  the  c o n te x ts  we can on ly  ren d er i t  p robab le  in  an 
a s s o c ia t iv e  way th a t  c e r t a in  le x ic a l  e lem en ts im pressing  
us a s  p a r t i c u l a r ,  what k ind  o f  elem ents im pressing  us as  
n a tu r a l  do they  s ta n d  f o r .  The lg^  g iv e s  us a d e ta i le d  
d e s c r ip t io n  o f a sequence o f  a s s o c ia t io n s :  window square  
o f  w a itin g  — f l i c k e r in g  fram e fo u r edges o f  music — 
p a ra p e t b u i l t  o f  wind — sto n e  o f heaven . /

The su ccess io n  o f  th e  communication u n i t s  o f th e  
com position  u n i t  lg ^  i s  p a r t ly  d efin ed  by th e  f i r s t  
com position  u n i t .

ЫН: The rhyme s t r u c tu r e  b u ild s  up s in g le  com position  u n i t s  o f  
every  two communication u n i t s .

ML: The m usical communication u n i t s  are  th e  v a r ia n ts  o f  th e  
same prim ary s t r u c tu r e

SS: The l i n g u i s t i c  and m usical communication u n i t s  p e n e tra te  
in to  each o th e r  in  such a way, th a t  in  th e  f i r s t  
com position  u n i t  o f  th e  work which i s  th e  f i r s t  l i n g u i s t i c



Négysoros

Alvó szegek a jé g h id eg  homokban. lg .L g ’
Plakátm agányban ázzó é j j e l e k . lg^
Égve hagytad  a fo ly o só n  a v i l l a n y t . lg^

Ma o n tjá k  vérem et.

/Já n o s  P i l in s z k y /

P o u r - l in e  poem

g ’Lg S leep in g  n a i l s  in  th e  ic e - c o ld  sards.
Soaking n ig h ts  in  p o s te r - s o l i tu d e .
You l e f t  th e  l i g h t s  on in  th e

c o r r id o r .
g â Today w i l l  be my blood shed .

!
-<]
00
I
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com position  u n i t  /Lg-^/ the  l i n g u i s t i c ,  w h ile  in  the 
second, th e  m usical s ig n  s t r u c tu r e  i s  th e  dom inating.

The two com position  u n i ts  a re  l in k e d  to g e th e r  by th e  
a lre ad y  m entioned "fregm entary  r e tu r n " .  /Н еге have we to  
m ention a ls o  th e  s ig n i f ic a n t  r o le  o f th e  t i t l e s  o f th e  
poem s./

4. F o u r- l in e  poem
LgH: The p a r t  o f  the  t e x t  composed by th e  f i r s t  th re e  

com munication u n i t s  o f the work /L g * / i s  such a 
com position  u n i t  which d is in te g r a te s  i n t o . two fu r th e r  
p a r t s  /Lg" and l g y ' .

Among th e  f i r s t  th re e  communication u n i t s  a c e r t a in  
in d i r e c t  th e s a u ru s - l ik e  r e l a t i o n  can be m an ifested  b u t 
t h i s  concerns bo th  l i n g u i s t i c a l l y  and from  th e  v iew po in t 
o f  the  r e p re s e n te d  r e a l i t y  only  s in g le  l e x i c a l  u n i ts  and 
n o t the whole o f  th e  communication u n i t s :  S leep ing  
n a i l s  . . .  soak ing  n ig h ts  in  s o l i tu d e ,  you l e f t  the 
l i g h t s  on . . .

The u n i t s  Lg" and lg^  a re  d e fin ed  by th e  c h a ra c te r  
o f  th e  p re d ic a te  / i n  lg^  th e  second p e rso n  ad d ressin g  
fo rm /.

The fo u r th  communication u n i t  does n o t jo in  w ith  
th e  f i r s t  th r e e ,  n o t even in  a th e s a u r u s - l ik e  manner.

LgL: The l in e a r  s t r u c tu r e  i s  c h a ra c te r iz e d  e x lu s iv e ly  by th e  
th e s a u ru s - l ik e  co n n ec tio n .

MH: The work b reak s  up d i r e c t ly  in to  com m unication u n its
ML: m  ̂ i s  the v a r ia n t  o f  m^, i t s  second member i s  brókeri, 

in co m p le te . The number o f t h e i r  s y l l a b le s :  11+10 —
11+6.

SS: The la ck  o f  co n n ec tio n  between lg ^  and th e  p reced ing  
th re e  com m unication u n i ts  m entioned above, emphasized 
a ls o  by th e  second , broken member o f m0 , in d ic a te s ,  t h a t  
th e  in te rc o n n e c tio n , the  b a s is  o f  co m p o sitio n , i s  to  be 
searched  in  som ething e l s e .

The f i r s t  th re e  l i n g u i s t i c  com m unication u n its  a re
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the sym bolic  in d ic a t io n  of* such c o n te n ts  / f e e l i n g ,  mood/ 
which lg ^  jo in s  a lre a d y  in  an o rgan ic  way.

Here we should l i k e  to  emphasize once more t h a t  our 
only in t e n t io n  was to  i l l u s t r a t e  th e  n o tio n s  used in  the  
’d e f in i t i o n  o f the s t r u c t u r a l  d e s c r ip t io n ’ , and by no 
means can  th e se  rem arks be considered  a s  the. d e s c r ip t io n  
o f th e  w hole an a ly z in g , in te r p r e t in g  and s t r u c tu r e 
d -describ ing  p ro cess .

7o C onclusion
In  o u r  paper we have t r i e d  to  o u t l in e  a model capable 

f o r  e x p lo rin g  and d e sc r ib in g  th e  l i n g u i s t i c  s t r u c tu r e  o f  
p o e tic  works o f  a r t .  To our m ind, the im portance o f o u t l in in g  
a com plete model l i e s ,  among o th e r s ,  in  t h a t  f a c t  th a t  th o se  
in  an autonomous way developed  o r develop ing  b ranches o f  
sc ien ce  w hich approach a p o e t ic  work o f a r t  on ly  from one 
a sp e c t /o n ly  th e  music o f i t s  language, i t s  rhy thm ic , o r  i t s  
l i n g u i s t i c  fo rm  e t c . /  a c q u ire  q u ite  an o th e r k in d  o f p e rsp e c tiv e  
in  the  mark o f  th e  endeavour to  exp lore th e  co n n ec tio n s  in  
t h e i r  t o t a l i t y .  T his p e r s p e c tiv e  making p o s s ib le  the 
convergent developm ent i s  t h a t ,  which co u ld  la y  a fo u n d a tio n  
f o r  a com plete model to  be worked o u t. However, t h i s  can be 
r e a l iz e d  on ly  g ra d u a lly .

The f i r s t  and most im p o rtan t s te p  i s  to  work ou t 
th e  methods o f  th e  a n a ly s is .  T h is  means t h a t  th e  fo llo w in g  
ta s k s  have to  be accom plished: to  define  th e  l i n g u i s t i c  
communication u n i t ,  to work o u t such a sy n ta x , sem an tics and 
phonology w hich co n sid er a l s o  th e  p a r t i c u la r  c h a r a c te r i s t i c s  
o f  the  com m unication u n i t s ,  to  e s ta b l i s h  a t e x t  th eo ry  based 
on the com m unication u n i ts  /c o m p o s itio n a l sy n tax  and se m a n tic s /, 
to  d e fin e  th e  m usica l com m unication u n i t s ,  to  work ou t a 
method cap ab le  f o r  the a n a ly s i s  o f the rhy thm ic and sound- 
- te x tu r e  o f  th e  m usical som m unication u n i t s ,  to  c re a te  a 
lan g u ag e-m u sica l te x t  th e o ry  based  on th e  e x a c t d e s c r ip t io n  
o f  the  g iven  language /c o m p o s itio n  language—m usical s y n ta x / .
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When so lv in g  th e se  problem s we have to  co n s id er th e  
prim ary  c o n d itio n  o f  th e  o p e ra tio n  o f th e  in te r p r e t in g  
component accord ing  to  which the  analyzed  s t r u c tu r e  of the  
l i n g u i s t i c  and m usica l components should  be capab le  o f b e in g  
superposed . This means th a t  — w ith in  th e  l i m i t s  o f  
p o s s i b i l i t y  — th e  s t r u c tu r e  o f a l l  in g r é d ie n ts  o f  the 
an a ly z in g  component must be id e n t i c a l .  The an a ly z in g  and 
in te r p r e t in g  methods must be worked o u t in  a c o n s ta n t 
c o r r e la t io n  between th e  two.

I f  c o n s id e r in g  the d e s c r ip t io n  i t s e l f ,  th e  an a ly z in g  
and in te r p r e t in g  o p e ra tio n  l in e  does n o t belong  to  the a c tu a l  
d e s c r ip t io n  o f th e  l i n g u i s t i c  s t r u c tu r e ,  /From  t h i s  p o in t o f  
view t h i s  can be so reg a rd ed  as a work behind  th e  s c e n e s ./  
However, i t s  methods and r e s u l t s  a re  from  o th e r  v iew poin ts 
s ig n i f i c a n t  as w e ll ,  n o t only from th a t  o f  making p o ss ib le  th e  
d e s c r ip t io n  o f th e  s t r u c tu r e .  I t  can be ex p ec ted  th a t  they  
w il l  re n d e r  a l o t  o f  in fo rm a tio n  concern ing  th e  usage o f th e  
language as w ell as  th e  p ro cess  o f  c r e a t io n /  r e c e p tio n .

In  th e  d e s c r ip t io n  the  phenomena which cannot be 
in te r p r e te d  w ith in  th e  frame o f th e  l i n g u i s t i c  s t r a c tu r e  have 
the  same im portance as  those  which can be in te r p r e te d .

While th e  in te r p r e t a t i o n  o f a s t r u c tu r e  which can be 
d e sc rib ed  a lso  in  i t s e l f  i s  only en rich ed  i f  we p u t i t  in  
among b ro ad er r e l a t io n s  o f  the same l e v e l ,  t h i s  procedure i s  
a b s o lu te ly  n ecessa ry  i f  we want to  i n t e r p r e t  such l i n g u i s t i c  
s t r u c tu r e s  which can on ly  be p a r t ly  o r  n o t a t  a l l  d e sc r ib e d . 
One o f th e  r e s u l t s  o f th e  above d e sc rib e d  model w i l l  th a t  be 
th a t  i t  w i l l  show th e  boundaries o f th e  t e r r i t o r y  o f those 
c o r r e la t io n s  which can be exp lored  by the  a n a ly s is  o f the 
l i n g u i s t i c  s t r u c tu r e .

The d e s c r ip t io n  o f the  l i n g u i s t i c  s t r u c tu r e  w il l  make 
i t  p o s s ib le  to  e s t a b l i s h  such a s t r u c tu r e  typo logy  in  the 
fu tu re  which w i l l  se rv e  as a s o l id  fo u n d a tio n  f o r  the  ex ac t 
way o f  r e a l i z a t i o n  o f  th e  p o e tic  and a e s th e t ic  i n t e r p r e t a t i o n .
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ON A SELF-INTERPRETING INTERPRETER

Gy. Révész

1 . In tro d u c tio n

The machine language o f  e le c t ro n ic  d i g i t a l  computers 
a re  e s ta b l is h e d  in  such a way æs to  make sim ple  the  lo g ic a l  
design  o f  com puters and p a r t i c u l a r ly  th a t  o f  t h e i r  co n tro l 
u n i t s .  There e x i s t  on the  o th e r  hand a g re a t d e a l o f 
programming to o ls  th a t  a re  n o t b u i l t  in to  th e  com puters, th e  
s o -c a l le d  so ftw are .

P ro fe s s o r  L. Kalmár Ы  and o th e rs  / s e e  e .g .  И  ,  И  /  
have su g g ested  th a t  com puters shou ld  not rem ain  a t  th is  s ta g e  
o f e v o lu tio n  but they  should  have much b e t t e r  machine 
languages in  th e  f u tu r e .  They have shown th a t  i t  i s  p o s s ib le  
to  b u i l t  machines th a t  could  be programmed in  more e f f i c i e n t  
lan g u ag es . R ecen tly  in  the  USSR a s c i e n t i f i c  com puter has 
been designed  whose machine language i s  ALGOL-60.^

At p re s e n t ,  the  use o f h ig h ly  developed a lg o rith m ic  
programming languages demands d i f f e r e n t  t r a n s l a t o r s  /c o m p ile r s /  
o r in t e r p r e t e r s  f o r  any g iven  p a i r  o f a lg o r ith m ic  and machine 
lan g u ag es . Much work has been done to  c o n s tru c t  com pilers t h a t  
a re  m achine-independent as f a r  a s  p o s s ib le , i . e .  they g e t r i d  
o f th e  s p e c ia l  f e a tu re s  o f th e  machine language used . T his i s ,  
however, p o s s ib le  to  some e x te n t  o n ly , because th e  t r a n s l a t i o n  
p ro cess  depends p erfo rce , on b o th  th e  source and o b jec t 
lan g u ag es .

■̂ The language o f machine MUT5 was pub lished  in  1965 
w hile abou t the  more advanced У  K P A  U  H A  I  was inform ed 
p e rs o n a lly  by L. Kalmár.



-  84

I t  i s  p o s s ib le  to  e s t a b l i s h  a common m ach in e -o rien ted
language as an in te rm e d ia te  lan g u ag e . In  t h i s  way the
t r a n s la t io n  p ro c e s s  w il l  be d iv id e d  in to  two s te p s . The f i r s t
s te p  i s  the t r a n s l a t i o n  from th e  source lan g u ag e  in to  t h i s
common m ach in eo rien ted  language the  second s te p  being th e
t r a n s la t io n  from  th e  l a t t e r  in to  a co n c re te  machine lan g u ag e .
Here the f i r s t  s te p  i s  machine independent and only the  second
s te p  must be d i f f e r e n t  fo r  each  machine. The concept o f  ALMO

2
re p re s e n ts  an e f f o r t  in  t h i s  d i r e c t io n .

On the o th e r  hand any change of the  so u rce  language 
re q u ir e s  the a l t e r a t i o n  o f th e  t r a n s l a to r  a s  w e ll. The id e a  o f 
m echanizing th e s e  changes have le d  to  the  c o n s tru c tio n s  o f  
Syntax D irec ted  Com piler W  and Compiler Com piler [5] c

One may a sk  w hether one can go f u r th e r  in  m echanizing 
th e  c o n s tru c tio n  o f  t r a n s l a t o r s .  One may im agine a "com piler 
g en e ra to r"  w hich cou ld  accep t th e  form al d e f in i t io n s  o f  b o th  
th e  source and th e  o b je c t lan g u ag es and would be ab le to  
produce the co rresp o n d in g  co m p ile r. This s o lu t io n  seems to  be 
q u i te  simple i f  we ignore th e  g re a t  d i f f i c u l t i e s  o f d e f in in g  
independen tly  and c o r r e c t ly  th e  syntax and sem antics o f  two 
d i f f e r e n t  la n g u a g e s . Many d i f f i c u l t  problem s a r is e  in  t h i s  
connection  a p a r t  from  the q u e s tio n  o f e f f i c i e n c y .  In  f a c t  we 
need  a th i r d  lan g u ag e  fo r  d e f in in g  in d ep en d en tly  the sem an tics  
o f  the  two la n g u ag es  e tc .

The problem  w i l l  be c l e a r e r  i f  we ta k e  in to  c o n s id e ra tio n  
t h a t  according  to  some e x p e r ts  th e  com piler o f  a programming 
language could  be co n sid ered  a s  the b e s t s y n ta c t ic  and sem antic  
d e f in i t io n  o f t h a t  language w h ile  the d e f in i t i o n  of a machine 
language has to  be given by th e  d e s c r ip t io n  o f  the machine th a t

2
ALMO is  the a b b re v ia t io n  o f a lg o rith m ic  m achine o r ie n te d  

language b d  •
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in t e r p r e t s  t h i s  language C6] , [7] . The concep ts  o f  d e f in in g  
machine and d e f in in g  com piler as p ro p e r  to o ls  o f  language 
d e f in i t io n  a re  bo th  c o r r e c t  and p r a c t i c a l .  But in  co nnec tion  
w ith  th e  "com piler g en e ra to r"  t h i s  would mean th a t  we should  
have to  make a com piler in  o rd e r to  en ab le  th e  "com piler 
g en e ra to r"  to  do th e  same which, o f  co u rse , i s  nonsense . I t  i s  
r e a l ly  n o t l e s s  d i f f i c u l t  to  d e f in e  e x a c tly  an a lg o rith m ic  
language th an  to  c o n s tru c t  i t s  co m p ile r. In  f a c t  any form o f  
an ex ac t d e f in i t io n  o f  a programming language must be 
e q u iv a le n t to  a com piler or i n t e r p r e t e r  o f th a t  language .

In  th e  p re s e n t paper we s h a l l  g ive the  d e f in i t io n  o f an 
a lg o rith m ic  language by means o f  i t s  i n t e r p r e t e r  w r i t te n  in  
the  same language . Thus we have on ly  one form al language and 
our i n t e r p r e t e r  r e p re s e n ts  a h y p o th e tic a l  machine th a t  i s  our 
d e f in in g  m achine. In  f a c t  we can c o n s tru c t  such a machine on 
the  b a s is  o f  th e  d e s c r ip t io n  o f th e  i n t e r p r e t e r .  T h is would be 
a k ind  o f  a fo rm u la -d ire c te d  com puter. On the  o th e r  hand, our 
d e f in i t io n  i s  com plete ly  m ach ine-independen t.

In  o th e r  words we d efin e  ou r language w ith  th e  a id  o f  a 
s p e c ia l  t e x t  o f  th a t  language w hich re p re s e n ts  th e  i n t e r p r e t e r  
i . e .  the  program o f i n t e r p r e t a t i v e  ex ecu tio n  o f any te x t  
/a lg o r i th m / o f the  language. T his i n t e r p r e t e r  p la y s  the  same 
ro le  as  th e  u n iv e rs a l  a lg o rith m  in  th e  theo ry  o f  a lg o rith m s o r 
as th e  u n iv e rs a l  Turing-m achine / s e e  e .g .  [8] and [9] / .  I t  i s  
ju s t  one a lg o rith m  bu t i t  can s im u la te  the e x e cu tio n  o f any 
o th e r  a lg o rith m  w r i t te n  in  the same language.

Having t h i s  i n t e r p r e t e r  we can " teach" our language to  
any com puter by t r a n s l a t i n g  ju s t  t h i s  s in g le  t e x t  in to  the 
machine language o f  th e  given  com puter. Thus th e  problem  o f 
t r a n s la t io n  from our language i s  reduced  to  th e  t r a n s l a t i o n  o f  
one o f  i t s  t e x t s .

This t e x t  must have a meaning in  o rd er to  be used f o r  
d e f in in g  th e  language so we must d e f in e  a t  l e a s t  a g iven  p a r t  
o f  th e  language b e fo re  beirig ab le  to  g rasp  the sy n tax  and 
sem antics in v o lv ed  in  th a t  s p e c ia l  t e x t .
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A ccord ing ly  we have two le v e ls  o f  d e f in i t io n ,  th e  f i r s t  
o f  which we may c a l l  a p r i o r i  th e  second p a r t  a p o s t e r i o r i .
The a p r io r i  d e f in i t i o n  w i l l  be given  in  a s im ila r  fa s h io n  the  
ALGOL-60 i s  g iv e n  in  the ALGOL r e p o r t s .  [lO] , [ l l ]  • The a 
p o s te r io r i  d e f i n i t i o n ,  i . e .  th e  i n t e r p r e t e r ,  r e p re s e n ts  the 
way o f r e a c t io n  o f  our h y p o th e tic a l  machine to  any te x t  fed 
in to  i t .  T h ere fo re  we might c o n s id e r  i t  a s  i f  i t  could  be 
ex p e rim en ta lly  checked. The two le v e ls  of d e f in i t io n  do n o t 
c o n tra d ic t  each  o th e r ,  they  r e a l l y  supplem ent each o th e r .

2 о The syntax  o f  th e  a lg o rith m ic  language L_^

We have chosen  fo r  s im p lic ity *  sake an ALGOL-like b u t 
much sim pler la n g u ag e . F i r s t  o f  a l l  we excluded  the 
b lo c k -s t ru c tu re  and the p ro ced u re  concept o f  ALGOL-60. Our 
language i s ,  w ith  some e x c e p tio n s , a p a r t  o f  the  ALGOL-60. We 
g ive  the sy n tax  o f  L . in  B a ck u s-n o ta tio n s  as  fo llo w s:SI

B asic  symbols

< basic symbol> : :=  < d e c la ra to r>  I < o p e ra to r> |
^ s e q u e n tia l  o p e ra to r>  | < b r a c k e t> | < se p a ra to r> | 
<in p u t-o u tp u t o p e r a to r >

< d e c la ra to r>  : :=  < ty p e> jsw itc h  | a r ra y  
< type>  ::=  in t e g e r  f r e a l  | Boolean | common
< o p e ra to r> : : = <  a r i th m e tic  o p e ra to r>  I < r e l a t i o n a l  o p e ra to r> )  

<Boolean o p a re to r>  I < fu n c tio n  d e s ig n a to r>  
< a rith m e tic  o p e ra to r  > ::=  + I -  I X | / |  i  
^ r e la t io n a l  o p e ra to r  > : :  = < l > |  = l ^
<Boolean operator > ::= ~»| Л I V  
^function designator >::= ent | stand
S e q u e n t ia l  o p e ra to r  > : := go to  | i f  | th e n  | e ls e  j f o r  J do j

Литр I e x i t  I s to p
<bracket > : :  = (Dim I b eg in  I end 
^ s e p a ra to r )  : :=  , J : | ; j := j s te p  | u n t i l  j 4 =
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{input-output operator) ::= read | print | input | output
The common type is allowed only in the copy statement* We 
shall discuss it later.
Operands
Beside the basic symbols we dëfine three more basic categories 
which are called operands. These are:
{operand) ::= {logical value)| <number>| < identifier)
<truth value) ::= true I false 
{number) ::= <integer number>| <fraction>
Here we must explain that this language constitutes an internal 
representation. We suppose that all the basic symbols are coded 
somehow, and also the operands will be coded during the reading 
of the program. Let us say that we have a special input program 
which reads the program to be interpreted from the punched tape 
and places it into the core storage of the computer. The 
punched tape contains the program in an external representation 
which is of no interest at this moment. But in the core storage 
we shall have it in the internal form and that is precisely the 
language we are dealing with. The details of the coding of the 
operands are, for the moment, also uninteresting. The only 
important thing is that the operands are all distinguishable 
from each other and from the basic symbols and recognizable at 
each place of their occurrencies. Later we shall give a 
detailed description of the internal coding of the language 
required by the interpreter.
Declarations
{declaration) ::={type declaration) | {array declaration>I

<switch declaration)
{type declaration) ::={type> {identifier list)
{identifier list) ::= {identifier) I {identifier list) ,

{identifier)
{array declaration) : := {type) array { array list)
{array list) ::= {identifier) £ { extension) 3 | {array list) ,
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^ i d e n t i f i e r >  [  <ex ten s io n  > J 
< 'ex tension>  î := < in te g e r> l ^ e x te n s io n > , <■ in te g e r >
^ sw itc h  d e c la r a t io n ^  :;=  sw itc h  < id e n t i f i e r >  

f < i d e n t i f i e r  l i s t > J

As can be seen from  the  a r ra y  d e c la r a t io n ,  th e  ex ten s io n  o f  an 
a r r a y  i s  d e fin ed  by in te g e r  numbers which re p re s e n t  th e  upper 
bounds of the  co rre sp o n d in g  s u b s c r ip ts .  The low er bound o f  each 
s u b s c r ip t  i s  assum ed to  be 1 .

V a ria b le s
^ v a r ia b le  > : < sim p le  v a r ia b le >  I ^ s u b s c r ip te d  v a r ia b le >
^sim ple v a r i a b l e > ::=  < i d e n t i f i e r >
^ su b sc rip te d  v a r ia b le >  : : = < a r r a y  i d e n t i f i e r >

[ ^ s u b s c r ip t  l i s t > J  
< a rra y  i d e n t i f i e r  > : := 4. i d e n t i f i e r >
^ s u b s c r ip t  l i s t  > : : = <  a r i th m e tic  e x p re s s io n > l

^ s u b s c r ip t  l i s t >  , < a r i th m e tic  e x p re s s io n ^

E x p ressio n
^ a r ith m e tic  e x p re s s io n ^  : : = <  prim ary  > | ^ a r i th m e t ic  ex p ressio n >

^ a r i tm e t ic  o p e ra to r>  < p rim a ry >
<prim aiy^ : ^num ber^  I ^ i d e n t i f i e r >  | ^ f u n c t io n > |

( ^ a r i th m e tic  e x p re ss io n > )
^ fu n c tio n )  : := < f u n c t io n  d e s ig n a to r>  < p rim ary >
^Boolean e x p re s s io n >  ::=  ^B oolean  prim ary > I

^B oolean  e x p re s s io n > /\  ^B o o lean  prim ary^ I 
^B oolean e x p re s s io n > V 4. Boolean prim ary^

<■Boolean p rim a ry > ::=  < t r u t h  v a lu e > | ^  v a r i a b le ^  | ^ r e l a t i o n > |
< Boolean p r im a ry > |^ B o o le a n  ex p ress io n > j 

< re la t io n >  : := ^ a r i th m e tic  e x p re s s io n > < r e l a t i o n a l  o p era to r>
< a r i th m e tic  e x p re s s io n )

The syntax o f th e  a r i th m e tic  and Boolean e x p re ss io n s  — in  
c o n t r a s t  w ith  th e  ALGOL sy n tax  — does n o t sp e c ify  the o rd e r  
o f  th e  ex ecu tio n  o f  o p e ra t io n s . But th i s  i s  m erely  a q u e s tio n
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of interpretation, so we will discuss it in the course of 
semantics. The formal correctness of expressions is sufficiently 
defined by the syntax above.
Labels and switches 
^label) ::=<identifier)
<switch expression> switch identifier>

[ < arithmetic expression > 1  
<switch identifier >::= < identifier>
Statements
^basic statement > ::=< assignment statement> I < copy statement> 

^control statement > I К dummy statement>
<input statement > I ̂ output statement >

^assignment statement > ::= ^variable >:= ̂ arithmetic expression, 
^variable) := ̂ Boolean expression^

^copy statement> ::=< variable)«» ̂ operand)
^control statement) ::= go to ^label> I go to

^switch expression> I .jura-P ^label) | exit | stop 
^dummy statement) ::=
<input statement > : := read (^variable >) | input variable >) 
^output statement> ::= print arithmetic expression>) | output 

(^arithmetic expression >)
^unconditional statement>::= К basic statement> I 

^compound statement)
^conditional statement ) if < Boolean expression > then

^unconditional statement>| if ^Boolean expression) 
then К unconditional statement> else 

<unlabelled statement >
{for statement) ::= for <simple variable.) : =

< arithmetic expression) step ^arithmetic expression 
until ̂ arithmetic expression) do 
^unlabelled statement >

^unlabelled statement) : ^unconditional statement >|
^conditional statement) I 4.Îor statement)

^unlabelled statement string) ::=<unlabelled statement)!
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^ u n la b e lle d  s ta te m e n t s t r in g ^  ;
^ u n la b e lle d  s ta te m e n t^

^compound s ta te m e n t j> : b e g in  ^ u n la b e lle d  sta tem en t s t r in g ^
end

< statem ent>  : := ^ u n la b e lle d  s ta tem en t > I <  l a b e l  :
<u n la b e lle d  s ta te m e n t>

A ccording to  th e s e  d e f in i t io n s  each s ta tem en t may have no more 
th a n  one la b e l  and  no la b e l  may occur w ith in  a f o r  s ta tem en t o r 
c o n d itio n a l s ta te m e n t or compound s ta te m e n t. In s te a d  o f 
p rocedure  s ta te m e n t we have s p e c ia l  s ta te m e n ts  f o r  su b ro u tin e  
c a l l  and fo r  r e t u r n  from s u b ro u tin e  / .jump, e x i t / .  Four s p e c ia l  
s ta tem en ts  s e rv e  f o r  in p u t-o u tp u t  o p e ra t io n s .

Program
^program ^ : := ^ s ta te m e n t> ;|<M ec l a r a t io n > ; <program > j < program> 

^ s ta te m e n t^  ;

I t  should be made c le a r  th a t  t h i s  form al system  o f s y n ta c t ic  
d e f in i t io n s  i s  incom ple te . In  f a c t ,  we have se v e ra l 
r e s t r i c t i o n s  concern ing  th e  k in d s  and ty p e s  o f  i d e n t i f i e r s  
ocxfrring in  th e  program , i . e .  th e  d e c la ra t io n s  and the 
s ta tem en ts  o f  a g iv en  program must correspond  to  each o th e r  
more s t r i c t l y  th a n  i t  i s  ex p re sse d  by th e  s y n ta c t ic  r u le s  above. 
Thus, fo r  in s ta n c e ,  an a r ra y  i d e n t i f i e r  o f  a su b sc r ip te d  
v a r ia b le  must o cc u r  in  an a r r a y  d e c la ra t io n  in  the  a p p ro p r ia te  
p o s i t io n ,  and th e  number o f  s u b s c r ip t  e x p re s s io n s  of the  
su b sc r ip te d  v a r ia b le  must be e q u a l to  th e  number o f S u b sc rip t 
bounds in  the  co rresp o n d in g  d e c la r a t io n  e t c .  On the c o n tra ry  
th e  in te r p r e te r  w i l l  q u ite  e x a c t ly  sp e c ify  th e  form al 
c o r re c tn e s s  o f  a program.

3 . The sem an tics o f  L »---------------------------------------------- S1

As s ta te d  i n  the in tro d u c t io n  the com plete sem antics o f 
th e  language w i l l  be given th ro u g h  the i n t e r p r e t e r .  This means 
t h a t  we must d e f in e  here on ly  th e  meaning o f  th e  c o n s tru c tio n s
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in v o lv ed  in  the i n t e r p r e t e r .  Now we may r e f e r  to  ALGOL-60 in  
th e  case  o f  c o n s t i tu e n ts  which a re  a lso  a llow ed in  th a t  
lan g u ag e . Thus, f o r  exam ple, the  meaning o f a r i th m ic  ex p re ss io n s  
and o f assignm ent s ta tem en ts  e t c .  i s  borrowed from  ALGOL-60. We 
have to  ex p la in  here  only  the  meaning o f the  e lem en ts , th a t  a re  
n o t used  in  ALGOL-60.

F i r s t  we d e fin e  th e  b a s ic  symbols en t and s ta n d , which 
r e p re s e n t  two s ta n d a rd  fu n c tio n s .  The e x p re ss io n  e n t x 
d e s ig n a te s  the in te g e r  number e n t i e r  (x + 0 .5 ) , i . e .  the fu n c tio n  
en t x co n v e rts  the  v a lu e  o f x , where x i s  g iv en  in  f lo a t in g  
p o in t r e p r e s e n ta t io n ,  in to  th e  n e a re s t  in te g e r  number in  f ix e d  
p o in t r e p r e s e n ta t io n .  The fu n c tio n  stan d  a c o n v e r ts  re v e rs e ly  
th e  in te g e r  number a in to  a no rm alized  f lo a t in g  p o in t  number, 
which i s  equal to  a .

The two b as ic  symbols en t and stan d  a re  t r e a te d  as 
jp e r a to r s  w ith  one argum ent. The dynamic sequence o f o p e ra tio n s  
i s  determ ined by p r i o r i t y  r u le s  j u s t  l ik e  in  ALGOL-60. We have 
h ere  th e  fo llo w in g  o rd e r  o f p r i o r i t y :

1 . e n t . s tan d
2 .  t
3 . X, /
4* + , -
5 . Л  > , = , /
6 .  —I
7. Л
8. V
The in p u t-o u tp u t o p e ra tio n s  must r e l a t e  to  the  s e t  o f 

e x te rn a l  symbols a v a i la b le  f o r  th e  in p u t-o u tp u t mechanisms. The 
s ta n d a rd  p rocedures denoted by b a s ic  symbols in p u t  and o u tp u t 
d ea l w ith  only one e x te rn a l  symbol a t  a tim e. Every e x te rn a l 
symbol w i l l  be tran sfo rm ed  by th e  procedure in p u t in to  an 
in te g e r  number and r e v e r s e ly ,  each o f th ese  numbers w ill  f u r n is h  
th e  co rrespond ing  e x te rn a l  symbol through th e  p rocedure  o u tp u t . 
This correspondence between e x te rn a l  symbols and in te g e r  numbers
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need no t be s p e c i f ie d  un ifo rm ly*  We sim ply suppose th a t  we have 
s ta n d a rd  p ro ced u res  o f  th o se  ty p e s , and i t  i s  very  easy indeed  
to  w rite  such su b ro u tin e s  f o r  every com puter.

P rov ided  th a t  we have s p e c if ie d  a o n e -to -o n e  correspondence 
between th e  e x te rn a l  symbols and a su b se t o f  in te g e r  num bers, 
th e  e f f e c t s  o f  th e se  p ro ced u res  may be d e f in e d  as fo llo w s : The 
s ta tem en t o f th e  form in p u t (a) w il l  make th e  computer re a d  the 
n e x t symbol from  th e  in p u t channel and th e  v a lu e  o f th e  
co rresp o n d in g  in te g e r  number w i l l  be a s s ig n e d  to  the v a r ia b le  
a .  The s ta te m e n t o f  th e  form  ou tp u t M  , where A deno tes an 
a r i th m e tic  e x p re s s io n , w i l l  make the com puter p r in t  ou t th e  
e x te rn a l  symbol co rresp o n d in g  to  the v a lu e  o f  A as the  n ex t 
symbol in  th e  o u tp u t ch a n n e l.

These two s ta n d a rd  p ro ced u res  would be s u f f i c ie n t  f o r  any 
in p u t-o u tp u t p ro ced u re . N e v e rth e le s s  we have inc luded  two more 
s ta tem en ts  in . ou r language in  o rd er to  keep sim ple thè 
programming o f  a r i th m e tic  problem s. These s ta tem en ts  have th e  
form s reed  (x ) and p r in t  (A ) and perform  th e  in p u t and o u tp u t 
o f  decim al num bers, r e s p e c t iv e ly .  The s ta te m e n t read  (x )  w i l l  
make the com puter read  th e  n e x t number from  th e  imput channel 
and a ss ig n  i t s  v a lu e  to  th e  v a r ia b le  x* T h is  o p e ra tio n  t r e a t s  
every  e x te rn a l  symbol o th e r  th an  d ig i t  o r  decim al p o in t as  a 
sk ip  symbol, and any sk ip  symbol may se rv e  as  a s e p a ra to r  o f  
numbers. The s ta tem en t p r i n t  (A) w il l  cause  th e  computer to  
p r i n t  out th e  v a lu e  o f e x p re s s io n  A in  decim al form . We m ight 
reduce th e se  two s ta tem en ts  to  the p re v io u s  ones which a re  more 
elem entary  b u t th e  d e t a i l s  o f  such a re d u c t io n  a re  o f  l i t t l e  
im portance.

The c a l l  f o r  a su b ro u tin e  w il l  be ex p ressed  by a 
s ta tem en t o f  th e  form .jump l a b e l .  This means th a t  the norm al 
sequence o f  th e  obeying o f  s ta tem en ts  w i l l  be broken in  th e  
same manner a s  in  the case  o f  a go to  s ta te m e n t ( fe e  in  Г53), 
b u t a re fe re n c e  to  the  b re a k in g  p o in t w i l l  be s to re d  in  a 
s p e c ia l  push-down s to r e .  The sta tem en t e x i t  w i l l  then  e f f e c t  a 
r e tu r n  to  th e  p la c e  which was s to re d  in  th e  topmost p o s i t io n
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o f th a t  push-down s to r e .  This dynamic o rg a n iz a tio n  of 
su b ro u tin e  jumps makes i t  p o s s ib le  th a t  our su b ro u tin e s  may 
have more than  one en try  and a ls o  many e x i t s .  B ut the b eg in n in g  
and the  end o f a su b ro u tin e  a re  n o t s t a t i c a l l y  f ix e d  a t  aH, 
s in ce  we may have a su b ro u tin e  jump to  any l a b e l  and s e v e ra l  
go to  s ta tem en ts  may fo llow  b e fo re  we meet an e x i t  s ta te m e n t.
An e x i t  s ta tem en t w ith  an empty push-down s to r e  w i l l  be 
regarded  as an e r r o r  but o th e rw ise  i t  has a w e ll-d e f in e d  e f f e c t . .  
This method o f in te r p r e ta t io n  a llo w s re c u rs iv e  c a l l s  fo r  ev e ry  
su b ro u tin e  w ith o u t any t ro u b le .  The programmer, o f  co u rse , must 
keep t r a c k  o f subsequent c a l l s  and e x i t s  in  h i s  program.

So f a r  we have given the  a p r i o r i  d e f in i t io n  o f Lg .̂ 
though, to  a co n s id e rab le  e x te n t by analogy w ith  ALGOL 60. On 
the b a s is  o f th e  a p r io r i  syn tax  and sem antics we may now 
d esc rib e  the  i n t e r p r e t e r .  B efore doing so, l e t  us r e c a l l  th e  
d e f in in g  ru le  o f  th e  i n t e r p r e t e r .  I t  i s  a q u e s t io n , of c o u rse , 
w hether th e  a p r i o r i  and the a p o s te r io r i  d e f in i t io n s  are  
e q u iv a le n t. But th e  same problem a r i s e s  in  co n n ec tio n  w ith  every  
ALGOL co m p ile r. And since  the s ta n d a rd  d e f in i t io n  o f ALGOL-60 
i s  i n s u f f i c i e n t ly  fo rm a lized , t h i s  problem co u ld  no t be so lv e d  
in  a com pletely  ex ac t way. F urtherm ore the ALGOL sem antics 
s t i l l ,  c o n ta in  a m b ig u itie s , so th e  in te r p r e t a t i o n s  of ALGOL 
te x ts  by d i f f e r e n t  com pilers may be and a re , i n  f a c t ,  d i f f e r e n t .  
That i s  why a com piler i s  r e q u ire d  by some e x p e r ts  as a means 
o f an ex ac t language d e f in i t io n .  I t  i s  worth q u o tin g  E. V/.
D i jk s t r a ’ s id e a s  about these  q u e s tio n s  ^p. 34"* m  [ 6 ] )  .

"As th e  aim o f  a programming language i s  to  d esc rib e  
p ro c e s se s , I  re g a rd  the  d e f in i t io n  o f i t s  sem an tic s  as th e  
d es ig n , th e  d e s c r ip t io n  o f a machine th a t  has a s  re a c tio n  to  an 
a r b i t r a r y  p ro cess  d e s c r ip tio n  in  t h i s  language th e  a c tu a l 
ex ecu tio n  o f  t h i s  p ro ce ss . One co u ld  a lso  g iv e  th e  sem antic 
d e f in i t io n  o f th e  language by s t a t i n g  a l l  th e  r u l e s  acco rd in g  
to  which one could  execute a p ro c e s s ,  given i t s  d e s c r ip t io n  in  
th e  la n g u a g e ." . . .  " I  would r a th e r  use the m etaphor o f the 
machine th a t  by i t s  very  s t r u c tu r e  d efin es  th e  sem antics o f  th e

r
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lan g u ag e . In  th e  d es ig n  o f a language t h i s  concept o f th e  
d e f in in g  machine shou ld  help  us to  ensure th e  unam biguity o f  
sem antic  i n t e r p r e t a t i o n  of t e x t s . " . . .

"Furtherm ore, we should be p repared  to  face  the f a c t  th a t  
our- d efin in g  m achine w ill  become in c r e d ib i ly  u n p ra c tic a l  and 
u n r e a l i s t i c :  i t  w i l l  be so w a s te fu l  o f s to ra g e  space and number 
o f  o p era tio n s t h a t  i t  w ill  h u r t  th e  eyes o f  every  honest 
programmer. F o r , i n  how f a r  does our d e f in in g  machine d i f f e r  
from  a re a l  one t h a t  i s  p ro v id ed  w ith  a good t r a n s la to r ?  T h is  
t r a n s l a to r  p ro b a b ly  demands thousands o f in s t r u c t io n s  and i s  
th e re fo re  s c a r c e ly  a r e a l i s t i c  p ro p o s it io n  a s  language 
d e f in i t io n .  We sh o u ld  r e a l i z e ,  however, t h a t  th e  s iz e  o f  th e  
t r a n s l a to r  i s  l a r g e l y  due to  th e  f a c t  th a t  th e  process h as  to  
be c a rr ie d  ou t a s  e f f i c i e n t ly  a s  p o ss ib le  /a n d  fu rtherm ore  by 
a machine no t s p e c ia l ly  desig n ed  fo r  th i s  la n g u a g e /. By 
d is re g a rd in g  a l l  e f f ic ie n c y  req u irem en ts  and t a i lo r in g  th e  
machine to the  lan g u ag e  we can o b ta in  a much sim pler 
o rg a n iz a tio n , so sim ple in  f a c t ,  th a t  i t  can  very w ell be used 
a s  a means o f lan g u ag e  d e f in i t i o n .  /T h is  m ust be p o s s ib le ;  
o th e rw ise , how c o u ld  we, poor humans, ev er m aste r the 
language? /"^

According to  th ese  id e a s  every  programming language 
sh o u ld  have a d e f in in g  machine s p e c ia l ly  d es ig n ed  fo r  t h i s  
lan g u ag e . The q u e s t io n  i s  now, how to  d e s c r ib e  th is  m achine.
We have chosen f o r  t h i s  purpose th e  same language we want to  
d e f in e .  This m ethod o f language d e f in i t io n  co u ld  be a p p l ie d  to  
ev e ry  formal la n g u ag e  and h e lp s  Us to  be p r e c i s e  in  each c a se . 
At th e  same tim e one may make re d u c tio n s  w ith  the a id  o f  th e  
i n t e r p r e t e r  by re d u c in g  the complex s t r u c tu r e s  of the language 
to  th e  more e lem e n ta ry  ones. /S e e  e .g . th e  p o s s i b i l i t y  o f  
red u c in g  the r e a d  sta tem en t to  a su b ro u tin e  u s in g  only th e  
in p u t  sta tem ent e t c . /  In  o th e r  words the  i n t e r p r e t e r  co u ld  be

3No c o n s tru c tio n  o f  such a m achine i s  g iv en  in  D i jk s t r a ’ s p ap e r
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w ri t te n  in  a su b se t o f  th e  language.
The use o f  th e  same language f o r  d e s c r ib in g  the  

in t e r p r e t e r  has a s p e c ia l  advantage in  a u to m a tic a lly  t e s t i n g  
th e  c o r re c tn e s s  o f  th e  i n t e r p r e t a t i o n .  P rovided th a t  one has 
t r a n s la te d  tn e  i n t e r p r e t e r  in to  a machine language t h i s  machine 
w i l l  be ab le  to  obey any programm w r i t te n  in  S ince th e
in te r p r e t e r  i s  w r i t te n  in  the same lan g u ag e , i t  cou ld  a lso  be 
in te rp r e te d .  T h u s,th e  r e i t e r a t e d  i n t e r p r e t a t i o n  o f any program  
must produce th e  same r e s u l t  as i t s  sim ple i n t e r p r e t a t i o n , i f  
th e  man-made t r a n s l a t i o n  o f the  i n t e r p r e t e r  was c o r re c t .

4« The d e s c r ip t io n  o f  th e  i n t e r p r e t e r .

Before d e s c r ib in g  th e  i n t e r p r e t e r  in  term s o f Lg^, we 
f i r s t  p re s e n t i t s  broad o u t l in e s .  Because o f th e  a r i th m e tic  
c h a ra c te r  o f  th e  sem an tics o f Lg^ a l l  th e  b as ic  symbols and th e  
operands must be coded somehow, in  o rd e r  to  enab le  the  
in t e r p r e t e r  to  d ea l w ith  programms, i . e .  sequences o f sym bols. 
Thus the  working method o f the i n t e r p r e t e r  i s  based on. th e  
a r i th m e tic  o f  in te g e r  numbers. The cod ings o f b a s ic  symbols 
used by the  i n t e r p r e t e r  i s  shown in  Table 1 .

The coding o f  operands i s  a l i t t l e  b i t  co m p lica ted . We 
must remember th a^  we a re  d ea lin g  w ith  an in te r n a l  
r e p re s e n ta t io n  o f  th e  language.

We suppose th a t  we have a s p e c ia l  in p u t program which 
read s  f i r s t  every  program to  be in te r p r e te d  and p u ts  i t  in to  
th e  core s to ra g e . Meanwhile th i s  program  perform s a p re lim in a ry  
tra n fo rm a tio n  th a t  y ie ld s  the in t e r n a l  coding o f  th e  program . 
The e x te rn a l in t e r p r e t a t i o n  depends on the in p u t f a c i l i t i e s  and 
i s  no t very  im p o rta n t. The p re lim in a ry  tra n s fo rm a tio n  co n v e rts  
th e  e x te rn a l r e p r e s e n ta t io n  of each b a s ic  symbol in to  the  
co rrespond ing  code acco rd in g  to  T able 1 .
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T able 1

b as ic  symbol code j b as ic  symbol code b a s ic  symbol code

in te g e r 1 I 17 • 32
r e a l 2 A 18 4= 33
Boolean 3 V 19 read 34
common 4 ( 20 p r in t 35
sw itch 5 e n t 21 in p u t 36
array 6 s ta n d 22 ou tpu t 37

[ 7 i f 23 > 38
+ 8 th en 24 ) 39
- 9 b eg in 25 e x i t 40
X 10 f o r 26 i 41
/ 11 s te p 27 •

• 42
t 12 u n t i l 28 end 43
< 13 do 29 stop 44
> 14 SSl I 2 30 e lse 45
= 15 31 3 46

16

The e x te rn a l r e p r e s e n ta t io n  o f  operands must be d i f f e r e n t  from 
th e  e x te rn a l r e p r e s e n ta t io n  o f  any b a s ic  symbol. The in te r n a l  
codes o f operands su p p lied  by th e  in p u t program w i l l  a ls o  be 
d i f f e r e n t  from  th e  in te r n a l  codes o f b a s ic  symbols. A lso the 
th re e  c a te g o r ie s  o f  the operands must be k ep t s t r i c t l y  a p a r t .

The t r u t h  v a lu es t r u e  and f a l s e  w i l l  have th e  in te r n a l  
codes 101 and 103. The number 0 in  f ix e d  p o in t r e p r e s e n ta t io n  
w i l l  have th e  in te r n a l  code 105 and a l l  th e  numbers o ccu rin g  
in  the g iven  program  w il l  r e c e iv e  an odd number b eg in n in g  from 
107. In  f a c t  th e  in p u t program  b u ild s  up a re fe re n c e  ta b le  of 
operands where each operand w i l l  have two r e g i s t e r s .  The 
in te rn a l  code o f  an operand w i l l  be equal to  the s e r i a l  number 
o f the f i r s t  r e g i s t e r  co rresp o n d in g  to  th e  given  operand  in  
th a t  ta b le  in c re a s e d  by 100. In  t h i s  way th e  codes o f  operands
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a re  bound to  be d i f f e r e n t  from th o se  o f b a s ic  sym bols. The s iz e  
o f  th e  re fe re n c e  ta b le  o f  operands i s  n a tu r a l ly  lim ite d  by th e  
s to ra g e  ca p ac ity  o f  th e  com puter.

The th i r d  ca teg o ry  o f operands, i . e .  th e  i d e n t i f i e r s  w i l l  
be coded by means o f t h e i r  enum eration w ith in  th e  given program  
j u s t  as in  the case o f  numbers, b u t the assignem ent of r e g i s t e r s  
from th e  re fe re n c e  ta b le  w il l  be c a r r ie d  ou t from  the upper 
l i m i t  backwards.

Thus the in p u t o f  the program w i l l  y ie ld  a sequence o f 
in t e r n a l  codes /b a s ic  symbols and o p e ran d s /, i . e .  the program 
in  an in te r n a l  r e p r e s e n ta t io n  and a re fe re n c e  ta b le  o f o p eran d s . 
B eside t h i s  the numbers / i . e .  th e  con stan s o f  th e  program / w i l l  
be co n v erted  in to  t h e i r  machine in te r n a l  e q u iv a le n ts  and s to r e d  
in  th e  d a ta  a rea  o f  the  s to ra g e .

The re fe re n c e  ta b le  o f operands w il l  c o n ta in  two 
in fo rm a tio n s  about each  operand. The f i r s t  r e g i s t e r  a ss ig n ed  
to  an operand w il l  h o ld  i t s  type / s e e  l a t e r / ,  w hile  the second 
h o ld s  a p o in te r  to  th e  s to rag e  lo c a t io n ,  where th e  q u a n tity  
re p re s e n te d  by th e  operand w il l  be s to re d . The ty p es o f numbers 
/ r e a l  o r  in te g e r /  can be reco g n ized  a lre ad y  by th e  in p u t program  
/a c c o rd in g  to  the p resen ce  o r absence o f a decim al p o in t / ,  and 
s to ra g e  lo c a tio n s  c o n ta in in g  t h e i r  v a lu es  can a ls o  be a s s ig n e d  
to  them. But the ty p e s  and lo c a t io n s  o f i d e n t i f i e r s  can be 
e s ta b l i s h e d  only on th e  b a s is  o f  th e  d e c la r a t io n s ,  which w i l l  
be p ro cessed  by th e  i n t e r p r e t e r  and n o t by th e  in p u t program .
So th e  in p u t program does n o t p ro v id e  th e se  e n t r i e s  fo r  th e  
i d e n t i f i e r s  but u ses  t h e i r  r e g i s t e r s  in  th e  re fe re n c e  ta b le  f o r  
s to r in g  t h e i r  e x te rn a l  r e p r e s e n ta t io n  fo r  e n a b lin g  th e i r  
i d e n t i f i c a t i o n  a t  any p lace  o f t h e i r  o ccu ren ce , / i . e .  i t  
p roduces an i d e n t i f i e r  l i s t  and re p la c e s  every  occurence o f  an 
i d e n t i f i e r  in  th e  program  by i t s  s e r i a l  number in  th a t  l i s t  
in c re a se d  by 1 0 0 ./

The in p u t program  c a rry in g  ou t t h i s  p re lim in a ry  
tra n s fo rm a tio n  can be w r i t te n  a lso  in  L^j and we have done so , 
in  f a c t ,  u s in g  a co n c re te  e x te rn a l  r e p r e s e n ta t io n  w ith  f iv e
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channel paper ta p e  code* The e x te rn a l  r e p r e s e n ta t io n  does n o t 
form a s u b s ta n t ia l  p a r t  o f  th e  i n t e r p r e t e r ,  th e re fo re  we have 
abandoned i t s  d e ta i l e d  d e s c r ip t io n  in  t h i s  p a p e r.

The a c tu a l  / r e a l /  i n t e r p r e t e r  c o n s is ts  o f  two p a r t s .  The 
f i r s t  p a r t  i s  th e  p ro c e ss in g  o f  the  d e c la r a t io n s  w hile th e  
second p a r t  i s  th e  in t e r p r e t a t i o n  and ex e cu tio n  o f the  s ta te m e n ts . 
These two p a r t s  form  a com plete program, w hich we w il l  d e sc rib e  
i n  a re fe re n c e  form  o f Lg^, where we use an ALGOL-like 
r e p r e s e n ta t io n  o f  th e  i d e n t i f i e r s .  A o n e-to -o n e  correspondence 
between th i s  r e fe re n c e  language and the i n t e r n a l  r e p re s e n ta t io n  
/ o r  any e x te rn a l  r e p r e s e n ta t io n /  o f  the  language must be 
g u a ran teed . T h is  can be e a s i ly  shown in  our c a se .

Throughout th e  i n t e r p r e t e r  we s h a l l  use some sim ple 
v a r ia b le s  th a t  may be c o n s id e re d  s p e c ia l r e g i s t e r s  o f th e  
d e f in in g  m achine. These a r e :

r  s e q u e n c e -c o n tro l r e g i s t e r
a ,b  r e g i s t e r s  f o r  operands o f ty p e  in te g e r
x ,y  r e g i s t e r s  f o r  operands of type  r e a l
d ,e  r e g i s t e r s  f o r  operands of type  Boolean
u r e g i s t e r  f o r  operands o f type common
c l a b e l  r e g i s t e r
g ty p e  r e g i s t e r

In  a d d i t io n  to  th e se  v a r ia b le s  we g iv e  a l i s t  o f th e  
most im portan t s u b s c r ip te d  v a r ia b le s ,  some o f  which are  
push-down l i s t s .  /S ee  Table 2 . /

The Greek l e t t e r s  deno te  h ere  and everyw here in  the 
i n t e r p r e t e r  in te g e r  numbers t h a t  ought to  be g iven  e x p l i c i t l y ,  
b u t they  a re  l im i te d  only by th e  ca p ac ity  o f  th e  com puter. We 
may co n s id e r them as program  p aram ete rs  and we need n o t f ix  
them once and f o r  a l l .
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T able 2

S u b sc rip te d
v a r ia b le

S u b sc r ip t
bound Comment

P [ r ] r Program
S [ t ] X Push-down l i s t  o f b a s ic  symbols
Q Cv] (X Push-down l i s t  o f  operands
w [ i ] P R eference ta b le  o f  operands
E [ f ] f D ire c to ry  ta b le
I  [h ] X Push-down l i s t  o f s u b s c r ip t  d ep th
z [q ] r Push-down l i s t  o f  c y c le  depth
U [p ] T Push-down l i s t  o f su b ro u tin e  d ep th
A [n ] D ata a re a

The in t e r p r e t e r  program b eg in s  w ith th e  fo llo w in g  
d e c la r a t io n s :

in te g e r r , n , a , b, i , k , 1 , R, N, G, f ,  dim , type , c ,  g ,
m, S, t , V, h , p , q» w;

r e a l X, y; Boolean a , (D W • common u;

in te g e r  a r ra y  P | > L  w[ f i l  e W ] ,  s [T ]  , Q j y j ,  I [ X I  z ( y \
u [ î ] ;

common a r ra y  AfV] ; sw ith  К [ . . .

The la b e l s  o f  sw itch  К a re  shown in  a s e p a ra te  ta b le  
/s e e  Table 3 . /  The in p u t program should  fo llo w  j u s t  a f t e r  th e  
d e c la r a t io n s ,  bu t as  we sa id  b e fo re , we do n o t want to 
d e sc rib e  i t  h e re , so we sum up i t s  main e f f e c t s  on ly .

The p re lim in a ry  tra n s fo rm a tio n  made by th e  in p u t program  
p la c e s  th e  program to  be in te r p r e te d  in  the a r r a y  P, and th e  
index o f th e  l a s t  elem ent o f P occupied  by th e  program r e a d - in  
w i l l  be a ss ig n ed  to  th e  v a r ia b le  R. The in p u t program w i l l  
re se rv e  p a i r s  o f r e g i s t e r s  in  th e  re fe re n c e  t a b l e  fo r  the 
operands. The t r u th  v a lu es  and th e  number zero  w i l l  always
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correspond  to  th e  f i r s t  s ix  e lem en ts o f W. The subsequent 
elem ents of W /f ro m  W [7 ]  to  W ^ ] /  w il l  co rresp o n d  to  th e  
num bers, w hile th e  l a s t  e lem en ts /from  W [ k ]  to  W [/31/ to  th e  
i d e n t i f i e r s  o c c u iin g  in  the g iv en  program. Thus the v a r ia b le s  
^  and к w ill  r e p r e s e n t  the  l i m i t s  of the occup ied  p a r ts  o f  th e  
t a b le  W. / I f ^  £ к  th en  we have s to rag e  o v e r f lo w ./

The t r u t h  v a lu e s  and th e  number zero  / i n  machine i n t e r n  
fo rm s / w ill be p la c e d  as A fl] , A[2] and Ф 1  У r e s p e c t iv e ly .  A ll 
th e  numbers w i l l  a l s o  be p la ced  in  the d a ta  a re a  A and th e  value 
o f  th e  v a r ia b le  n  w i l l  r e p re s e n t  the t o t a l  number of occup ied  
elem ents from A. The type o f each  number and i t s  p lace  index  
in  A w ill be s to r e d  a lso  in  W. We are d e n o tin g  the ty p es  a ls o  
by in te g e r  num bers as  fo llow s in  Table 4 .

T able 4.

in te g e r
1

r e a l
2

Boolean
3

common
4

la b e l
5

in te g e r  a rray r e a l  a rray Boolean common array sw itc h
a r ra y

6 7 8 9 10

Thus, f o r  exam ple, i f  th e  f i r s t  number in  a g iven  program 
i s  1966, then we s h a l l  have W[7]  = 1, w [s] = 4 and A [4] = 1966, 
and i f  the n e x t number i s  3 .14  th en  w[9] = 2 , w[lo] = 5 and 
А [5З = З.14 e t c .  / t h e s e  two numbers w il l  be rep laced  in  P by 
107 and 109 r e s p e c t iv e ly  a t  any p lace  th ey  o c c u r ./

Having f i n i s h e d  the r e a d in g - in  o f th e  program and th e  
p re lim in a ry  tra n s fo rm a tio n  th e  in p u t program  w il l  sw itch  over 
to  th e  p ro c e ss in g  o f  d e c la r a t io n s .  This p a r t  o f the i n t e r p r e t e r  
co u ld  be w r i t te n  a s  fo llo w s;
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d e c i:

new:

l i s t :
more:

r s te p :
ta k e :

a r r :
re p e a t:

cy c l:

l a s t :

r :=  0;
f o r  i : = t  s te p  1 u n t i l  ß  do Wfi] := 0;
.jump r s t e p ;  i f  P [rJ  > 5 th en  до to  obey; 
i f  P [ r]  = 5 then  до to  sw it e ls e  typ :=  P [r]  ;
.jump r s te p ;  i f  P [ r ]  = 6 th en  до to  a r r ;
.jump ta k e ;
i f  n^y? th en  n:= n+1 e l s e  до to  o f low;
W[j] := ty p ; W[0+1] := n ; .jump r s te p :  
i f  P [r] = 38 then  .jump r s te p  e ls e  i f  P [r]  = 41 th e n  

до to  new e lse  до to  e r ro r ;  
до to  more;

i f  r  th en  r :=  r+1 e l s e  до to  e r r o r ;  e x i t ;
j : =  P f r ]  -1 0 0 ;  i f  j <  ^ w [ j ]  * 0 t h e n  до t o  e r r o r ;
e x i t ;

typ : = typ  + 5;
.jump r s t e p ;  .jump ta k e ;
i f  f  th en  f :=  f+1 e ls e  до to  oflow;
WfjJ := ty p ; W[j+1] := f ;
dim:=0; G := l; jump r s t e p ;
i f  p f r j  ? 7 t h e n  до t o  e r r o r ;
jump r s te p ;  i :=  P [r ] -1 0 0 ;
i f  i < 7 V i > k V W [ i ] /  1 th e n  до to  e r r o r ;
dim:= dim+1;
i f  f+ 1+ dim > ^  then до to  oflow;
E [f+l+dim] 4= ACWfi+1] ] ;  G:=G X E [f+ l+d im ] ; 
jump r s te p ;  i f  P [r]= 38  th en  до to  c y c l; 
i f  P Гг] = 46 then до to  l a s t  e ls e  до to  e r ro r ;  
i f  n+G >V> then  до to  oflow ;
E [f]  := dim; E [f+ l] := n+1; 
f:= f+ l+ d im ; n:= n+G;
jump r s te p ;  i f  P [r ]  = 38 th en  до to  r e p e a t;  
i f  P [r]=  41 then  до to  new;
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s w it:  .jump r s t e p ;  jump ta k e ;
i f  f  M yth e n  f:=  f+1 e l s e  go to  o f low;
Wfj] := 10; W[j+1]: = f ;  G:=0; 
jump r s t e p ;  i f  P f r ] /  7 then  go to  e r ro r ;  

ag a in : jump r s t e p ;  i := P [r J -1 0 0 ; G:= G+l;
i f  i  ^  4  V (w [i] /0  A W [ i ]  /5 )  th en  go to  e r ro r ;  
i f  n+G У V then go to  oflow;
W [ i ]  := 5; A [n+GJ4 =  i ;
jump r s t e p ;  i f  P [rJ  = 38 then  go to  aga in ; 
i f  P £ r]=  46 then  go to  f i n a l  e ls e  go to  e r r o r ;  

f i n a l :  i f  f+ 2 > ^ th e n  go to  o flo w ;:
E [f3  := 1 ; E Cf+13 := n + l; E [f+2] :=G; 
f := f+ 2 ; n:=n+G; jump r s te p ;
i f  P f r j  = 41 then  go to  new e ls e  go to  e r r o r ;

This s e c t io n  o f the i n t e r p r e t e r  c le a r s  f i r s t  th e  upper 
p a r t  o f  the r e f e r e n c e  ta b le  W. Then d ec id es a t  the  la b e l  "new", 
w hether a d e c la r a t io n  or the  f i r s t  s ta tem en t o f the  program  
comes n ex t. /T he d e c la ra t io n s  b eg in  w ith  b a s ic  symbols, th e  
codes of which a r e  le s s  than  5» See Table 1 . /  I f  the symbol o f 
type i s  fo llo w ed  by the symbol a r r a y , th en  th e  value o f " typ" 
must be in c re a s e d  by 5. /See T ab le  4 . /  The type d e c la ra t io n s  
a re  p rocessed  a t  th e  la b e l "m ore", w hile th e  a r ra y  d e c la ra t io n s  
a t  the  la b e l " a r r " .  For each sim p le  v a r ia b le  two elem ents o f  W 
w i l l  be r e s e rv e d , th e  f i r s t  o f  which w il l  c o n ta in  the type  o f 
th e  v a r ia b le . I n  th e  data  s to ra g e  A an elem ent w i l l  a ls o  be 
re se rv e d  fo r  each  sim ple v a r ia b le ,  and th e  s u b s c r ip t  o f t h i s  
elem ent of A w i l l  be s to red  in  th e  second elem ent o f W 
corresponding  to  th e  v a r ia b le .  / P o i n t e r . /  D uring th i s  p ro ce ss in g  
o f  d e c la ra t io n s  s e v e ra l  check ings are  made to  f in d  out w hether 
th e  d e c la ra t io n s  a re  c o n s is te n t  o r n o t. In  the l a t t e r  case
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the  program sw itches over to  th e  la b e l  " e r r o r " .^
For th e  a r ra y s  and sw itch es a d ire c to ry  ta b le  E i s  u sed . 

The p o in te r  in  the  second elem ent o f  W co rresp o n d in g  to  th e se  
i d e n t i f i e r s  w il l  r e f e r  to  an elem ent o f E. Here in  E / i n  i t s
nex t f r e e  elem ent E [f]  /  th e  dim ension of th e  a r ra y  w il l  be
s to re d . The subsequent elem ent o f  E /E [f+ l] /  w i l l  show the 
elem ent o f  A, which co rresponds to  th e  f i r s t  e lem ent of th e  
a r ra y . J u s t  a f t e r  th e se  two e lem en ts o f S th e re  w i l l  be re se rv e d  
one more elem ent f o r  each s u b s c r ip t  bound. The number o f
s u b s c r ip t  bounds g iv en  in  the  e x te n s io n  o f th e  a r ra y  /s e e  in
sy n tax , p . 4 . /  g iv e s  th e  dim ension o f the a r r a y .  In  the d a ta  
a rea  we have to  re s e rv e  as many elem ents f o r  each  a rray  a s  the  
p roduct o f  th e  s u b s c r ip t  bounds.

So f a r  as th e  d ir e c to ry  ta b le  E i s  concerned  the sw itch es  
a re  d e a l t  w ith  as one-d im ensiona l a r ra y s . The p ro ce ss in g  o f  
sw itch  d e c la ra t io n s  i s  made by th e  s e c tio n  o f th e  in t e r p r e t e r  
s t a r t i n g  a t  the l a b e l  usw it" . In  th e  case o f a sw itch  v a lu e s  
w il l  be a s s ig n ed , c o n tra ry  to  th e  a r ra y s , to  th e  co rrespond ing  
elem ents o f  A as w e ll s in ce  th e se  re p re se n t l a b e l s  in  a g iv en  
sequence. Each o f th e se  elem ents o f  A, th e r e f o r e ,  w il l  be a 
p o in te r  showing th e  elem ent o f  W, which co rresp o n d s to  the  
i d e n t i f i e r  o f th a t  l a b e l .  /The assignm ent o f e lem en ts o f W to  
i d e n t i f i e r s  was a lre a d y  e f f e c te d  by th e  in p u t p ro g ram ./ The 
i d e n t i f i e r s  o cc u rr in g  in  a sw itch  d e c la ra t io n  w ith in  the 
b ra c k e ts  must be l a b e l s ,  i . e .  they  must occur somewhere i n  the  
program b e fo re  a : / c o lo n / .  D uring th e  p ro c e s s in g  o f the 
d e c la r a t io n ,  however, we cannot be su re  of t h i s ,  bu t we f i x  
t h e i r  ty p e s  as l a b e ls  / 5 / .  This i s  u se fu l h e re  f o r  checking th e  
co n s is te n cy  o f d e c la r a t io n s ,  i . e .  to  make su re  t h a t  these  
i d e n t i f i e r s  should n o t be d e c la re d  o th e rw ise .

^The la b e l  " e rro r"  i s  used everyw here in  the  i n t e r p r e t e r  to  
exp ress t h a t  a s y n ta c t ic  e r r o r  has been d e te c te d  in  the 
program. In  f a c t ,  we should  have used d i f f e r e n t  la b e ls  in s te a d  
to  d is t in g u is h  the  d i f f e r e n t  k in d s  o f  e r r o r s .
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A fter th e  s e t t le m e n t o f d e c la ra t io n s  th e  in t e r p r e t e r  w i l l  
co n tin u e  i t s  work a t  the  la b e l  "obey" w ith  th e  i n i t i a l i z a t i o n  
o f  th e  i n t e r p r e t a t i o n  of s ta te m e n ts . This p a r t  of the 
in t e r p r e t e r  i s  c o n t r o l l e d  by th e  fo llo w in g  few groups o f 
s ta te m e n ts , w hich co o p era te  w ith  sw itch  K. The symbols o f  th e  
program  w ill be p ro ce ssed  one by one and each  time an operand 
i s  encountered i t s  code i s  d ec reased  by 100 and i s  s to re d  in  
Q. Each basic  sym bol w i l l  be matched a g a in s t  the  p rev io u s  one 
as to  determ ine th e  f u r th e r  s te p s  w ith  th e  a id  o f sw itch  K.

obey: t : = l ;  S [l]  :=0; v := 0 ; m:=k; N:=n;
h: =0—1; q := 0 - l ;  p := 0 -2 ; go to  h e re ;

s te p :  .jump r s t e p ;
h e re :  i f  P [r]>100 th en  go to  s ta ck ;

i f  P [ r ] < 7  V P  [ r ]  > 46 then go to  e r ro r ;  
i t e r :  s:=S f t ]  X  40+P [ r ] - 6 ;  go to  K [s ]  ;

s ta c k :  i f  v ^ ^  then  v := v+ l e lse  go to  oflow;
Q [v] :=P [ r j

pd: i f  t  < T  then
re p la c e : S [ t]  :=P [r]

re d : t : = t - l ;  go to

e x t in : t : = t - l ; go to

At the l a b e l  "here
The la b e l "pd" r e p r e s e n ts  th e  push-down o p e ra t io n  in  th e  
push-down l i s t  o f  b a s ic  symbols S, w hile " re p la c e "  d e s c r ib e s  
th e  replacem ent o f  i t s  topm ost elem ent by th e  a c tu a l e lem ent 
o f  P and "red" th e  re d u c tio n  o f  S. The l a b e l  "ex tin "  sym bolizes 
t h a t  the topm ost elem ent o f  S and the a c tu a l  element o f  P 
e x tin g u ish  each  o th e r .

In o rd er to  make i t  easy  to  fo llo w  th e  working method o f 
th e  in te r p r e te r  we f i r s t  d e s c r ib e  the most im portan t
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s u b ro u tin e s . The fo llo w in g  su b ro u tin e  p ick s up two elem ents 
from th e  top  o f Q and p u ts  th e  v a lu e s  of th e  co rrespond ing  
operands in  the  a p p ro p r ia te  r e g i s t e r s  o f th e  d e f in in g  m achine. 
I t  may happen th a t  one o r bo th  o f  these  operands are  working 
c e l l s .  The working c e l l s  re q u ire d  by the e x e c u tio n  o f the 
program a re  i d e n t i f i e d  in  the  same manner a s  th e  d ec lared  
v a r ia b le s ,  bu t the  elem ents o f  W assigned  to  them must have 
s u b s c r ip ts  between к and In  th e  data  a re a  A th e  elem ents
r e p re s e n tin g  working c e l l s  w i l l  have s u b s c r ip ts  g re a te r  th a n  
N. I t  may be th a t  we need a " pseudo working c e l l " ,  i . e . ,  a 
p a i r  o f  elem ents o f  W sp e c ify in g  a s e le c te d  elem ent o f an a r ra y  
o r sw itc h . We do so in  each case  when s u b s c r ip te d  v a r ia b le  o r 
a sw itch  ex p ress io n  must be p ro cessed . The su b ro u tin e  "oper" 
w i l l  c l e a r  the  working c e l l s  w hich ev e n tu a lly  correspond  to  
th e  operands used up.

oper: i f  V <2  then  go to  e r r o r ;
i:=Q  [v] ; j : =Q [v - ll  ; v := v-2 ; 
i f  W [i] =1/\W [ j j  =1 th en  go to  i n t ;  
i f  W [ i ] <J> Л  W f j]0  th e n  go to  re a ;  
i f  W [ i ] =,5/^W [j] =5 th en  go to  boo l; 
go to  e r ro r ;

i n t :  a^=A rWfi+1] ] ; b<=A [w fj+ 1 ]] ; g := l;  go to  c lr2 ;
re a :  i f  W [i]=l th en  b eg in  a^-A [W[i+1]j ; x := stand  a end

e ls e  x«=.A [ W 0 4  ] ;
i f  W f j]= l Then beg in  b<»A [ » 0 4 ]  ; y :=  stand  b end 

e ls e  y«=A rw 0 4  ] ; g:=2; go to  c l r 2 ;  
c l r 2 :  i f  w/l+l7=nAn>N th en  n := n - l ;  i f  k <  i A  i  < t  th e n

begin  i f  i=m th en  m:=m--2 e ls e  go to  e r ro r  end; 
c l r l : i f  W [j+Xl = n A n > N  th e n  n := n - l ,  i f  к < then

beg in  i f  j=m th en  m:=m-2 e ls e  go to  e r ro r  end; 
e x i t ;

The fo llo w in g  su b ro u tin e  i s  s im ila r  to  th e  f i r s t ,  bu t 
i t  d e a ls  w ith  only one operand .
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v a lu e : i f  v 4.1 th en  go to  e r r o r ;  j:=Q [v] ; v := v -l;
i f  W[j] > 4 th en  go to  e r ro r  e ls e  g:=W [j); 
i f  g= l th en  аФ=А e ls e  i f  g=2 then

х«=А[»И+Ц ]  e l s e  i f  g=3 th e n  d*r[A W [j+1] ] 
e ls e  i f  g=4 then  u$=A D» [j+ Ц ] ; 

go to  c l r l ;

The ta s k  o f  th e  nex t su b ro u tin e  i s  th e  o p p o site  to  th a t  
o f  th e  above, s in c e  i t  s to r e s  a value from one o f the 
d is t in g u is h e d  r e g i s t e r s  o f th e  machine in to  a new working c e l l  
and keeps t r a c k  o f  i t  in  th e  topm ost elem ent o f  Q.

s to r e :  i f  v ^ th en  v := v+ l e l s e  go to oflow ;
i f  irH-3 < £  then  m:=m+2 e ls e  go to  oflow ; 
i f  n < \7 th en  n := n+ l e l s e  go to oflow ;
Q[vj :=m; W[m]:=g; V/Cm+l) : =n; w:=n; 

p u t:  i f  g= l th en  A£w)«Ba e ls e  i f  g=2 th e n  A [w)«bx e ls e
i f  g=3 then  A [w]* d e ls e  i f  g=4 th en  A (w]^u 

e ls e  go to  e r ro r ;
e x i t ;

The su b ro u tin e  " s to re "  i s  used / c a l l e d /  by the n ex t one, 
which a ss ig n s  th e  value  o f th e  operand a t  th e  top  of Q to  th e  
operand ju s t  below  i t  in  Q. Both o f the operands w ill  be 
thrown o u t, t h e r e a f t e r ,  from Q.

p u t away: jump v a lu e ; i f  v < 1  th en  go to  e r r o r ;
j := Q [v ] ; v := v - l ;  
i f  V/ [j ]>4 then  go to  e r ro r ;
i f  g= l/\W £j] = 2 th en  beg in  g:=2; x :=  s tan d  a end e ls e  

i f  g=2/\ W fj]= l then  beg in  g := l ;
a:=  e n t (x+0.5) end e l s e  i f  g/Y/rjj/Vg?^A 

П О )/4  then  go to  e r ro r ;  
w:=W C ô + Ч  ; jump p u t; jump c l r l  ; 
e x i t ;
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Now we have to  d e sc rib e  th o se  p a r ts  o f th e  in te r p r e t e r  
which a re  designed  fo r  s e le c t in g  a g iven  elem ent o f  an a r ra y  o r  
o f  a sw itch  th rough  th e  e v a lu a tio n  o f s u b s c r ip t  e x p re ss io n s . 
F i r s t  we g ive t h i s  p a r t ,  which beg ins a t  th e  l a b e l  "brack" and 
w i l l  be a c t iv a te d  whenever a l e f t  b ra c k e t i s  encoun tered . The 
push-down l i s t  o f  s u b s c r ip t  dep th  w i l l  be in c re a se d  by two 
elem ents ( I fh ]  , I[h+1]) .

b rack : i f  v <1 then  go to  e r ro r ;
i f  wCq then  go to  e r ro r ;
i f  h+2 My th en  h:=h+2 e ls e  go to  oflow ;
l[h ] := 0 ;  I[h + 1 ]:= 0 ; go to  pd;

The fo llo w in g  passage w i l l  compute the s u b s c r ip t  
in c rem en t. The operand o f  th e  s u b s c r ip t  e x p re s s io n  i s  supposed 
to  be ev a lu a ted  and e n te re d  a t  the top  o f  Q. The a rra y  or 
sw itch  i d e n t i f i e r  i s  r e g is te r e d  in  Q n ex t to  th e  to p . A p a r t  
o f  th e  work w i l l  be done by th e  su b ro u tin e  " in d " .

in e r t  .jump ind ;
i f —iI [h ]< E [f ]  then  go to  e r ro r ;
I  [h+1] : = ( l[h + l] + a - l)  X E [ f+ 2 + l[h j]  ; 
go to  s te p ;

in d : jump v a lu e ; i f  g=2 th en  a := en t (x+ 0 .5 ) ;
i f  g >2 th en  go to  e r r o r ;  g := l;  
i f  v <1 then  go to  e r ro r ;  
f := Y/fQfvJ+l] ; I  [ h ] : = l[h ]+  1; 
i f  a <1 then  go to  e r ro r ;  
i f  a > E [ f+ l+ I th ]]  th en  go to  e r r o r ;  
e x i t ;

Y/hen the  l e f t  b rack e t m atches th e  r i g h t  one, the re q u ire d  
elem ent o f the a r ra y  o r sw itch  w il l  be s e le c te d  w ith  the a id  
o f  th e  fo llo w in g  passage o f  th e  i n t e r p r e t e r ,  where a lso  th e  
s u b s c r ip t  depth  w i l l  be reduced . The code o f th e  "pseudo
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w orking c e l l "  r e f e r r in g  d i r e c t l y  to  th e  s e le c te d  elem ent w i l l  
s ta y  a t  the  to p  o f  Q.

elem : .jump in d ; i:=Q [vJ ; i f  WfiJ^ô th e n  go to  e r ro r ;
i f  I  Chi & E [ f l th e n  go to  e r ro r ;
I  [h+1] := l[h+ ]J +a ;
i f  th en  m:=m+2 e ls e  go to  oflow ;
Q Cvl : =m; W[rajj : =W p 'j -5  ;
W [mt-11 : =E [f+ l] +1 [h + lj 
h := h -2 ; go to  e x t in ;

In  p o s se s s io n  o f th e  su b ro u tin e s  and p assag es o f the 
i n t e r p r e t e r  d e s c r ib e d  up to  t h i s  p o in t , we may e a s i ly  g ive the  
s ta tem en ts  f o r  p ro c e s s in g  o f  a r i th m e tic  and lo g ic a l  o p e ra tio n s  
and o f r e l a t i o n s .  S ince th e s e  a re  very s im i la r ,  we s h a l l  g ive 
on ly  some exam ples.

add: .jump op er; i f  g= l th en  a:=b+a e l s e  i f  g=2 th en
x:=x+y e ls e  go to  e r ro r ;  .jump s to r e ;  go to  red ; 

exp: .jump oper; i f  g= l th e n  begin  i f  a > 0  th en  a:=  b f  a
e l s e  beg in  g; = 2; x:= s ta n d  bes ta n d  a end end 
e l s e  i f  g=2 th e n  x;=y f x e l s e  go to  e r ro r ;

.jump s to r e ;  go to  r ed;

l e s s :  .jump o p er; i f  g=lA  b V g= 2 A x < y  th en  d := tru e
e ls e  i f  g > 2  th en  go to  e r r o r  e ls e  d := fa ls e ;  

g := 3; .jump s to r e ;  go to  red ; 
c o n j: .jump oper; i f  th e n  go to  e r r o r ;

d := d A e ; .jump s to r e ;  go to  re d ;

The two s ta n d a rd  fu n c t io n s  and th e  n e g a tio n  a re  o p e ra tio n s  
w ith  one argum ent.

e n t :  .jump v a lu e ; i f  g=2 th e n  a := e n t x e l s e  i f  g ) 2  th en
go to  e r r o r ;  g := l;  .jump s to r e ;  go to  red ;

.jump v a lu e ; i f  g /3  th en  go to  e r r o r ;  
d:=  id; .jump s to r e ;  go to  re d ;

neg:
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The in te r p r e t a t i o n  o f th e  assignem ent s ta te m e n t and t h a t  
o f  th e  copy s ta tem en t a re  very  sim ple to o . The common type i s  
excluded from th e  assignem ent s ta te m e n t.

a s s :  i f  wrQ[v)]=4 VW[Q[v-l]] =4 then  go to  e r r o r ;
.jump p u t away; go to  r ed; 

copy: jump putaway; go to  red ;

The in p u t-o u tp u t o p e ra tio n s  a re  a l i t t l e  more com p lica ted , 
because th e  k in d s and ty p es o f t h e i r  param ete rs  a re  in  some o f  
them r a th e r  r e s t r i c t e d .

in p : i f  v < l  th en  go to  e r r o r ;
j:=Q[V3; v := v - l ;
i f  W £ j]= l / \  W fj+ lj> k  th en  in p u t (a) e l s e  go to  e r ro r ;  
A[W fj+l]]<= a ; go to  red ;

o u t: jump v a lu e ; i f  g=l th en  o u tp u t (a) e l s e
go to  e r r o r ;  go to  re d ;

re a d : i f  v < 1  th en  go to  e r r o r ;
j:=Q [v] ; g:=W [ j]  ; v := v - l ;  
i f  Wfj+1] < к th en  go to  e r ro r ;  
i f  g=l th en  re a d  (a) e l s e  i f  g=2

th en  read  (x) e ls e  go to  e r r o r ;  
jump p u t; go to  red ;

p r in t :  jump v a lu e ; i f  g=l th en  p r in t  (a) else i f  g=2 then
p r i n t  (x) e ls e  i f  g=3 then  p r i n t  (d ) e lse  
go to  e r ro r ;  

go to  red ;

A ccording to  the  sy n tax  o f Lg^ a la b e l  i s  an i d e n t i f i e r ,  bu t 
i t  must occur somewhere in  the  program te x t  fo llo w ed  by a 
co lo n . Each time a co lon  i s  encoun tered  a p o in te r  to  the n ex t 
symbol o f th e  program / i . e .  to  th e  f i r s t  symbol o f  the  la b e l le d  
s ta te m e n t/  w i l l  be reco rd ed  in  W as the  p o in te r  connected w ith
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th e  i d e n t i f i e r  e n te re d  in  Q j u s t  b e fo re . T hus,each  p o in te r  in  
W connected  w ith  an i d e n t i f i e r  o f type l a b e l  w i l l  r e p re s e n t a 
s u b s c r ip t  o f  P . This work w i l l  be done by th e  fo llo w in g  
p a ssag e s .

co lo n : i f  V <1 then  go to  e r ro r ;
j'-=Q[vJ ; v := v - l ;
.jump re g ; go to  s te p ;

r e g :  i f  (W fj)/0 /\W [;j]/5 )V (w [j]= 5 A  W [j+ l]/0 Д  W[j+1]/гн-l)
th en  go to  e r r o r ;

W [j]:= 5 ; W[j+13 := r+ l ;  e x i t ;

In  o rd e r  to  be ab le  to  perform  a c o n t ro l  s ta tem en t we 
have to  f in d  th e  s ta tem en t t h a t  i s  l a b e l le d  by a g iven  l a b e l .
I f  t h i s  la b e l  has a lre ad y  a p o in te r  reco rd ed  in  W, then  we can 
go im m ediately to  th a t  p la c e ,  i f  n o t, th e n  we must sea rch  fo r  
t h i s  la b e l  in  th e  subsequent p a r t  of the  program . I t  can e a s i ly  
shown th a t  th e  re v e rse  s e a rc h  i s  never n eed ed . We g ive f i r s t  
th e  su b ro u tin e  f o r  t h i s  v a lu e  / p o in t e r /  assignem ent to  th e  
l a b e l .

p o in t :  i f  V < 1 then  go to  e r ro r ;
i := Q [v ] ; v := v - l ;
i f  Y /[i]/5 /\ W [i]/0  th en  go to  e r r o r ;  
i f  i  > -1  th en  go to  la b e l;
i f  i:=m  then  m:=m-2 e ls e  go to  e r r o r ;  
i f  7 /[i] = ? then  WCi+1]] e l s e  go to  e r ro r ;

l a b e l :  i f  W£i]=5A W[i+1] / 0  th en  go to  found;
s rc h : jump r s te p ;  i f  P [r3 /4 2  then go to  srch ;

jr=  P [r -1 ]-1 0 0 ; i f  j  / I  then go to  e r ro r ;  
jump re g ; i f  j / i  th e n  go to  s rc h ; 

found: r:=W r i+ n  ; e x i t ;

Since no la b e l  may o ccu r w ith in  a compound or c o n d itio n a l 
o r  f o r  s ta te m e n t, no in fo rm a tio n  must rem ain  in  the push-down
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l i s t s  S and Q, when a go to  s ta tem en t i s  ex e cu te d . In  o th e r  
words any go to  s ta tem en t jumps out /u p  to  th e  zero l e v e l /  from 
a l l  compound s t r u c tu r e s  em bracing i t .  This i s  t r u e ,  however, 
only  under one c o n d itio n , namely i f  i t  i s  n o t invo lved  / i n  
dynamic se n se / in  a su b ro u tin e . To re tu rn  from  a su b ro u tin e  i s  
p o s s ib le  only th rough  an e x i t  s ta tem en t. A f te r  an e x i t  
s ta tem en t we must f in d  th e  push-down l i s t s  S and Q in  the  same 
s t a t e  as  they  were l a s t  tim e when a su b ro u tin e  c a l l  was 
perform ed. These s t a t e s  a re  re se rv e d  in  th e  push-down l i s t  o f  
su b ro u tin e  d ep th . T h erefo re  a go to  s ta tem en t must r e s to r e  
th e se  s t a t e s  i f  th e  push-down l i s t  o f su b ro u tin e  depth i s  n o t 
empty e ls e  S and Q must be c le a re d  up to  t h e i r  bottom s. The 
p assag es concerned w ith  c o n tro l  s ta tem en ts  a re  as  fo llo w s:

go: jump p o in t;
i f  p > 0 then  beg in  t:=U fp+l] ; v:=U[p+2] end 

e ls e  beg in  t : = l ;  v:=0 end; 
go to  h e re ;

c a l l :  i f  р+4/*Ц th en  p:= p+3 e ls e  go to  oflow ;
U £pJ:=r; U£p+1] : = t - l ;  
jump p o in t;  U[p+2J:=v; 
go to  h e re ;

e x i t :  i f  p < 0 th en  go to  e r ro r ;
r:=U [pJ; t:= U [p + l3 ; v:=U£p+2j; p := p -3 ; go to  h e re ;

s to p : s to p ;

The c o n d itio n a l s ta tem en t and the f o r  s ta tem en t have th e
common f e a tu re  th a t  acco rd in g  to  g iven  c o n d it io n s  some p a r t s  
o f  them must be n e g le c te d . These jumps a re  e s s e n t i a l l y  d i f f e r e n  
from  th o se  o f the c o n tro l  s ta te m e n ts , because h e re  a se a rc h  i s  
always re q u ire d . The f o r  s ta te m e n t, however, has a r e a l  jump 
each tim e the  loop i s  re p e a te d . During th e  p ro c e ss in g  o f th e se  
s ta te m e n ts  th e  i n t e r p r e t e r  w i l l  s to re  d i f f e r e n t  b as ic  symbols 
in  S acco rd in g  to  th e  c o n d itio n s  e v a lu a te d . In  case o f m atching
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th e  symbols i f  and th en  a d e c is io n  i s  made. By th a t  time th e  
Boolean e x p re ss io n  between them must have been ev a lu a ted  and 
th e  co rresp o n d in g  operand h o ld in g  i t s  value i s  s i t t i n g  a t  th e  
top  o f  Q. I f  t h i s  v a lu e  i s  t r u e  then  the symbol i f  w il l  be 
re p la c e d  by th e  symbol th a n , e l s e  the sequence c o n tro l r e g i s t e r  
г  w i l l  s tep  fo rw ard  u n t i l  th e  co rrespond ing  e l s e  w il l  be found .
In  th e  l a t t e r  c a se  th e  symbol i f  w i l l  be e x tin g u ish e d  by th e  
symbol e l s e . The su b ro u tin e  -Pskip" i s  c a l le d  f o r  whenever a 
compound s ta tem en t i s  found in  th e  segment to  be n e g le c te d , f o r  
in  t h i s  case the  n e g le c t in g  must no t be sto p p ed  by a co rrespond ing  
d e l im ite r  o ccu rin g  w ith in  th e  b eg in  and end sym bols. And, s in c e  
many compound s ta te m e n ts  may be embedded in  one an o th e r, th e  
su b ro u tin e  "sk ip "  can be c a l le d  re c u rs iv e ly  from  i t s e l f .  The 
whole job w ith  th e  c o n d itio n a l s ta tem en ts  can be so lved  by th e  
fo llo w in g  fo u r  p assag es  o f th e  in te r p r e t e r :

d ec id e :

ig n o r:

jump v a lu e  ; i r  g^b tn en  go to  e r r o r ;  
i f  d th e n  go to  r e p la c e  e lse  go to  ig n o r ;

jump r s t e p ;
i f  P M  =41 then  go to  e x tin ;
i f  P [г] =43 then  go to  red ;
i f  P (r)= 4 5  then  go to  e x tin ;
i f  PIT] =25 then  jump sk ip ; go to  ig n o r ;

v a lu e  ; i f  g^3 th en  go to  e r r o r ;

skip: if r< R then r:=r+l else go to error; 
if P [r] =45 then exit;
if P{T]=25 then jump skip; go to skip;

enough: jump r s t e p ;
i f  PCr]=41 then  go to  e x tin ;
i f  P |T ]=43 then  go to  red ;
i f  PCr]=25 then  jump sk ip ; go to  enough;

The push-down l i s t  o f  c y c le  depth i s  u sed  f o r  re c o rd in g  
th e  c o n tro l le d  v a r ia b le  and th e  r e s t a r t  p o in t  o f  the c y c le . The 
a r i th m e tic  e x p re s s io n  r e p re s e n t in g  the inc rem en t and the upper
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bound f o r  the c o n t ro l le d  v a r ia b le  a re  re p e a te d ly  ev a lu a ted  in  
every  i t e r a t i o n .  The in te r p r e t a t i o n  o f  the  f o r  sta tem en t i s  
easy  to  fo llo w  th ro u g h o u t th e  fo llo w in g  p assag es  tak in g  a ls o  
in to  accoun t, o f co u rse , th e  p e rv io u s  p a r t s  o f  the  i n t e r p r e t e r  
and f i r s t  o f a l l  sw itch  K.

c y c le : i f  q+2 I 'Y then q:=q+2 e ls e  go to  o flow ;
i f  v<  1 VW [ QCvjJ 7*1 A  wfQ[v3]?*2 th e n  go to  e r r o r ;
Z [q] :=Q[v] ; go to  pd;

i n i t :  i f  t  ^ T" th e n  t := t+ l  e ls e  go to  oflow ;
Sft]:-21; Zfq+lJ:=r;

f o r th :  .jump r s t e p ;
i f  P [r]^ 2 9  th en  go to  f o r th ;  go to  pd;

lo o p : i f  v+1 4»C th en  v:=v+2 e ls e  go to  oflow ;
Q 0 -1 ]  :=Z[qJ ; Q (y] :=Z [q] ; 
r:= Z fq + l] ; go to  f o r th ;

s e t :  .jump putaway; i£  oCth en  v := v+ l e l s e  go to  oflow ;
Q [v]:= Z [q]; go to  pd;

check: jump v a lu e ; i f  g^3 then  go to  e r r o r ;
i f  d th en  beg in  q := q-2 ; go to  enoiogh end; 
i f  t ^  T th e n  t := t+ l  e l s e  go to  oflow ; 
s r t j :  = 21; go to  pd;

With t h i s  we have f in is h e d  th e  d e s c r ip t io n  o f th e  
i n t e r p r e t e r .

5 » C onclusion

The structure of the interpreter described above is based 
on the well-known method of push-down lists developed by 
F. Bauer and K. Samelson f2] .

On the other hand, the idea of a digital computer, which 
can be programmed in a mathematical language as suggested by L.
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d e f in i t io n  o f th e  a d d itio n  o f  in te g e r  numbers.
Kalmár [ l j  , fo rm ed  the s t a r t i n g  p o in t o f t h i s  work. I t  was 
assumed th a t  t h i s  computer c o u ld  be s im u la ted  on a norm al d i g i t a l  
com puter. The program  of s im u la t io n  forms an in t e r p r e t e r  o f  th e  
m athem atical fo rm u la  language, which would be th e  machine 
language of th e  su g g ested  com puter. I t  seems u s e fu l  to  
c o n s tru c t  the  program  o f  s im u la t io n  / i . e .  th e  i n t e r p r e t e r /  
in dependen tly  o f  th e  s p e c ia l  m achines a v a i la b le  a t  th e  moment. 
T h erefo re  we have chosen a u n iv e r s a l  language f o r  d e s c r ib in g  
o u r i n t e r p r e t e r .  But Lg .̂ and th e  ‘language, su g g ested  by 
L . Kalmár are  c o n s id e ra b ly  d i f f e r e n t .  C onsequently  the  
s t r u c tu r e  of o u r  i n t e r p r e t e r  i s  even more d i f f e r e n t  from th a t  
o f  Kalmar*s co m p u ter. Thus, f o r  example no p u t t in g  on o f  
redundan t p a re n th e s e s  i s  r e q u ir e d  in  Lĝ . e t c .  A more im p o rtan t 
f e a tu r e  i s  the  r e c u r s iv e  su b ro u tin e  jump in  Lg^. The dynamic 
in t e r p r e t a t i o n  o f  su b ro u tin e  jumps and e x i t s  used by us i s  in  
ou r op in ion  v e ry  s u i ta b le  a ls o  f o r  b u ild in g  i t  in to  any 
com puter. The i n t e r p r e t e r  as  a whole can be a ls o  employed as 
th e  lo g ic a l  d e s ig n  o f  a s p e c ia l  com puter. One can use i t ,  as 
we suggested  in  th e  in t ro d u c t io n ,  in  " te ach in g "  our language 
to  any computer*

The d isa d v an ta g e  of th e  in t e r p r e t a t i o n  tech n iq u e  l i e s  in  
th e  n e c e s s ity  to  fo llo w  the dynamic o rder o f  p ro c e ss in g  th e  
s ta te m e n ts . T h is  h a s  imposed th e  h a rd e s t r e s t r i c t i o n s  on th e  
lan g u ag e . A m u lt ip a s s  t r a n s l a t o r  such as e .g .  th e  GIER ALGOL 
Com piler c o n s is t in g  o f 9 p a s se s  [12] , can g a th e r  a l l  th e  
n ec e ssa ry  in fo rm a tio n s  from th e  program c o n te x t in  o rd e r  to  
work as e f f i c i e n t l y  as  p o s s ib le .  This concerns f i r s t  o f  a l l  
th e  block s t r u c t u r e  and the co n cep t o f p ro ced u res  o f  ALGOL.

N e v e r th e le s s , we suggest t h a t  the i n t e r p r e t e r  approach 
i s  r a th e t  u s e fu l i n  form al lan g u ag e  d e f in i t io n .  Every form al 
language must have a subse t w hich could be used  as a means o f 
i t s  p re c ise  d e f i n i t i o n .  I t  i s  up to  us how f a r  we want to  go 
in  reducing  th e  complex s t r u c tu r e s  to  the more e lem en tary  o nes. 
T h e o re tic a l ly  we m ay d esc rib e  th e  a lg o rith m  o f  the  in t e r p r e t a t i o n  
a s  a Turing -  m ach ine , which y i e l d s  even an e x a c t sem antic
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R etu rn ing  to  our i n t e r p r e t e r  we may summarize our r e s u l t s  
in  th e  fo llo w in g  theorem s.

Theorem 1» To th e  fo rm al language an in t e r p r e t e r  w r i t te n
in  the  same language can be g iven  such th a t  d e s c r ib e s  the  
ex ecu tio n  o f  any program w r i t te n  in  t h i s  language .

Theorem 2. The language d efin ed  by th e  syn tax  g iven  in  
parag raph  2 c o n s t i tu t e s  a su b se t o f  th e  language accep ted  by 
the  i n t e r p r e t e r .

T his second theorem  i s  n o t r e v e r s ib l e ,  because we can 
c o n s tru c t  e x p re ss io n s  which a re  n o t allow ed by th e  syn tax  
g iven  in  p arag raph  2 and can s t i l l  be accep ted  by the  
i n t e r p r e t e r .  T h is i s  because o f  u s in g  d i f f e r e n t  push-down 
l i s t s  f o r  b a s ic  symbols and fo r  operands, so th e  ex p re ss io n  
ax b (-c ) w i l l  be in te r p r e te d  as i f  i t  were a x { b -c ) . But any 
c o r r e c t  ex p re ss io n  in  th© sense o f  parag raph  2 can be acce p ted  
by the  i n t e r p r e t e r ,  i . e .  i t  w i l l  n o t cause th e  i n t e r p r e t e r  to  
perform  a s ta tem en t o f  the form go to  e r r o r .  T his d isc rep an cy  
in  th e  two le v e ls  o f  s y n ta c tic  d e f in i t io n s  cou ld  be r e p a i r e d ,  
bu t we may accep t only  the second as  a com plete d e f in i t io n .
The in t e r p r e t e r  i t s e l f  i s  w r i t te n  c o r r e c t ly  in  bo th  s e n se s .

F in a l ly ,  wé should  l ik e  to  rem ark , th a t  th e  way o f 
in t e r p r e t a t i o n  used  here  could  be a p p lie d  w ith  a p p ro p r ia te  
m o d if ic a tio n s  a ls o  in  the  desig n  o f  t r a n s l a t o r s .
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Table 3
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"5 10
X

11
/

12
t

13
<

14
>

15

6 brack 1 » 1• » t• ?• 1• t•
7 c brack pd pd pd pd pd 1• 1• 1•
8 + brack add add pd pd pd add add add
9 - brack sub sub Pd pd pd sub sub sub

10 y brack m ult m ult m ult m ult pd m ult m ult m ult
11 / brack d iv div d iv d iv pd div d iv d iv
12 4 brack exp exp exp exp exp exp exp exp
13 < brack pd pd pd pd pd 1• »• t

14 > brack pd pd pd pd pd 1• 1• ?•
15 — brack pd pd pd pd pd t• 1 !
16 Ф brack pd pd pd pd pd ; j ;
17 brack pd pd pd pd pd pd pd pd
18 A brack pd pd pd pd pd pd pd pd
19 V brack pd pd pd pd pd pd pd pd
20 ( brack pd pd pd pd pd pd pd pd
21 en t brack e n t en t e n t en t en t en t en t en t
22 stand brack s ta n s ta n s ta n s ta n s ta n s ta n s ta n s ta n
23 i f brack pd pd pd pd pd pd pd pd
24 then brack 1• t• »• ?• 1• t• ; 1•
25 begin brack 1• t■ ; »• 1• 1• t•
26 fo r brack ?• t• 1« 1• »• 1• j 1•
27 step brack pd pd pd pd pd j j ;
28 u n t i l brack pd pd pd pd pd 1• 1• 1
29 do brack ! 1• 1• ; j ! » 1•
30 £9 t0 brack 1 1• i ; j ; 1• ;
31 .lump ; ! ; ; j »• ; j j
32 • = brack pd pd pd pd pd pd pd pd
33 brack ?• ; ; !• j 1• 1• !

34 read 1 i j j J j j ; 1

35 p r in t 1 » ! j I »• 1• t T

36 in p u t I ! j »* I ; !• j 1•

37output 1• ; 1• 1• t• 1• I j ;

7 £<*■£({ // err«?/* ' i’i  re. presented ftere. by •
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t Л V ( en t s ta n d i f th en begin f o r

ï ; f♦ t 1 ; \• pd ï• pd pd
; I r j pd pd pd ; ; ; j
add ; add add pd pd pd j add ; »
sub 1 sub sub pd pd pd ï• sub 1• ;

m ult j m ult m ult pd pd pd j m ult ï• ;
d iv ; div d iv pd pd pd ! d iv ; ï•
exp j exp exp pd pd pd ; exp ; ;
j ! l e s s l e s s pd pd pd ; l e s s ; !•
ï 1• g r g r pd pd pd j g r j ï•

! 1 eq eq pd pd pd j eq ; j

; ; uneq uneq pd pd pd t• uneq j »•

pd neg neg neg pd j ?• » neg ; ;

pd pd con j conj pd » ; I conj j j

pd pd pd d is  j pd ; ! » d is  j j ï•

pd pd pd pd pd pd pd j ; j ï•

en t »• j ï• pd en t e n t j »• !• !
s ta n ; ï• t pd s ta n s ta n »• » I j

pd pd pd pd pd pd pd j d ec id e 1• !

? j j ; t j «». ; ï• pd pd
?• t ï• » ?• ! ; pd t pd pd
»• ; ; j ; t• f• j j ; j

; ?• I ! pd pd pd ; !• ; j

1• ; j j pd pd pd ; I j ï•

; » ; ï• t• t• ï• pd I pd pd
; ï j ; j i ! j 1• ï• j

? j j ; ! ï• ; ! 1 j ï•

pd pd pd Pd pd pd pd ; 1• ; ï•

t• ; ï• j ! ! ; ; J j ;

j ï• j ; pd ï* I ; !• j j

ï• ï• !• »• pd ! ï• j ; j !

» ?• 1 !• pd ; !• j ; ; ï•

; j 1» 1» pd ; 1• t» 1• ï• j
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; t• d iv d iv ! d iv  ! d iv t• d iv d iv
j » exp exp ! exp ! exp ; exp exp
1 I 1• l e s s ! l e s s  ! l e s s ï« l e s s ;
j » ! g r Ï g r ! g r ï g r !
1• J !• eq ! eq ! eq ; eq j

j »• ; uneq ! uneq ! uneq I uneq j

1• ! j neg ! neg ! neg ; neg j

; 1• ; conj ! conj ! co n j j con j j

; 1 ; d is  j ! d i s j  ! d i s  j ) d is  j j

1 ; ; e x t in t t ï ; *• ; ;

j t en t en t ! en t ! e n t » ; j

j

1

»•
t

s ta n
t

s ta n
f

! s ta n  !

t * ï

e x i t  e x t in  !

s ta n
;

;

J

f

J

1

J

pd pd
•

!• I stop
• •

enough !
pd
1
1

pd
j
t

1

;
1

j

;
t

e x i t  s te p  !
ï » ï • • •

t » ï

e x t in
j

V

stop
J

f

;
j

t

j

;

ï
j

pd
j

pd
j

j

;
;

• • •

ï t t • • •

e x i t  loop !
;
lo o p

;

stop
;
j

j

;
j t• t j ! go ! go 1• go j

» ; j j ! c a l l  ! c a l l Î c a l l ;
j ; 1• ! ! a ss  ! a s s J a ss ;
i ; !• J ! copy ! copy j copy j
? t 1• 1 ! read  ! r e a d ; re a d ;

1• 1 ; J ! p r in t  ! p r i n t j p r i n t ï•
#
• »• ; ! ! inp  ! in p ï• inp ;

j » !• J ! ou t ! o u t ; ou t j
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TOWARDS A NEW SYSTEM OP AUTOMATIC ANALYSIS1

D. V arga

I ,  P re lim in a ry  rem arks

In  th e  Computing C en tre  o f th e  H u n g arian  Academy o f  
S c ie n c e s  a new work group was form ed i n  1966 under th e  name 
o f  ’’D ocum entation L in g u i s t i c  Group” , p a r t l y  c o n tin u in g  th e  
r e s e a r c h  a lre a d y  begun and b e in g  p u rsu ed  w i th in  th e  
M athem atica l L in g u i s t i c  Group. The group c o n c e n tr a te s  i t s  
r e s e a r c h  a c t i v i t y  on th e  e la b o r a t io n  o f  a  new system  o f 
a u to m a tic  a n a ly s i s .

The system  u n d er e la b o r a t io n  s t r i v e s  t o  r e a l i z e  a more
ad e q u a te  p ro ced u re  o f  a n a ly s is  th a n  i t  i s  custom ary  in  t h e

pf i e l d  o f th e  a u to m a tic  t r a n s l a t i o n  so t h a t  th e  r e s u l t s  
/n o t  o n ly  th e  f i n a l  b u t  a ls o  th e  p a r t i a l  r e s u l t s  o b ta in e d  i n  
th e  co u rse  of th e  e la b o r a t in g  p r o c e s s /  w i l l ,  i t  i s  b e l ie v e d ,  
p ro v id e  a u s e fu l  raw  m a te r ia l  f o r  l i n g u i s t i c  th e o ry  as w e l l .  
At th e  same tim e we do n o t want to  f o r g e t  ab o u t th e  
re q u ire m e n t o f th e  p r a c t i c a l  u s a b i l i t y  o f  th e  system : we 
w ant to  e s t a b l i s h  an  im proved a p p a ra tu s  f o r  th e  b e t t e r  
’’c o -o p e ra t io n ” o f man and m achine. On th e  one hand, we a r e  
co n v in ced  t h a t  f u r t h e r  developm ent o f  l i n g u i s t i c  th e o ry  
r e q u i r e s  th e  t e s t i n g  and im provem ent o f  th e  r e s u l t s  a c h ie v e d  
up t i l l  now, and m a in ly  th e  c o l le c t in g  o f m a te r ia l  on a  
l a r g e r  s c a le  th a n  i t  was done i n  th e  p a s t ,  and t h a t  th e  o n ly  
way to  r e a l i z e  t h i s  aim i s  to  u se  com puters more i n t e n s i v e l y

Z
i n  th e  p ro c e s s  o f  l i n g u i s t i c  r e s e a r c h  . On th e  o th e r  h an d , 
i t  i s  more and more e v id e n t t h a t  th e  r e a l i z a t i o n  of th e  
e x p e rim e n ta l ta s k s  o f  a u to m a tic  t r a n s l a t i o n  and d o cu m en ta tio n  
i s  n o t p o s s ib le  w ith o u t ta k in g  in to  c o n s id e r a t io n  th e  
r e s u l t s  o f l i n g u i s t i c  th e o ry  to  th e  g r e a t e s t  e x te n t .
A utom atic  a n a ly s i s  i s  t i p i c a l l y  th e  f i e l d  i n  w hich
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t h e o r e t i c a l  and  e x p e rim e n ta l r e s e a r c h  m ust go hand i n  hand .
As our i n t e n t i o n  i s  to  p r o c e s s  t e x t s  o f  g r e a t e r  le n g th  

w ith  th e  h e lp  o f  com puters, we do not c o n s id e r  s u f f i c i e n t  
su ch  a form o f  c o -o p e ra t io n  o f man and m achine i n  which 
l i n g u i s t i c a l l y  p r e v io u s ly  p r e p a re d  t e x t s  have to  be fe d  in ^ .  
A n a ly s is  of t e x t s  w ith o u t p r e v io u s  p r e p a r a t io n  a f f o r d s ,  o f 
c o u rs e ,  a w id e r  f i e l d  f o r  m a n ifo ld  i n t e r p r e t a t i o n  -  
co n se q u e n tly  i t  means a h a rd e r  t a s k  fo r  th e  a n a ly s in g  
a lg o r ith m  to  m e e t.

The a lg o r i th m  o f t h e o r e t i c a l  p r e te n s io n s  must of c o u rse , 
be  s u i ta b le  f o r  th e  e s t a b l i s h in g  o f ev e ry  v a r i a n t  o f 
a n a ly s i s  , b u t i t  i s  no t a l l .  We are  aware o f th e  f a c t  t h a t  
due to  th e  i n s u f f i c i e n c y  o f o u r  knowledge co n c e rn in g  
la n g u a g e , th e  sy s tem  of l i n g u i s t i c  r u le s  m ust be im proved in  
th e  course o f  p r o g r e s s  and made more in c lu s iv e  i n  many 
r e s p e c t s .  T hat i s  why i t  i s  a v e ry  im p o rta n t re q u ire m e n t t h a t  
th e  a lg o rith m  sh o u ld  make p o s s i b le  l i n g u i s t ! c a l  “fe e d b a c k " ,
1 .  e .  th e  d i r e c t  u se  o f th e  r e s u l t s  of th e  a n a ly s i s  f o r  th e  
improvem ent o f  th e  r u le  sy stem  w ith o u t e s s e n t i a l l y  a l t e r i n g  
th e  s t r u c tu r e  o f  th e  system . A t t h i s  p o in t  human a c t i v i t y  
seem s in d is p e n s a b le  to  d is c o v e r  th e  i n s u f f i c i e n c i e s  o f th e  
r u l e  system  by  e v a lu a t in g  th e  o b ta in e d  r e s u l t s  of a n a ly s i s .  
The in t r o d u c t io n  of im provem ents / th e  e l a b o r a t io n  of 
m o d if ie d  m a tr ic e s  o f a n a ly s is  e t c . /  can o f co u rse  be 
au to m a tized  a g a in  to  a la rg e  e x t e n t

2 .  The grammar o f  th e  a n a ly s i s

To d e te rm in e  th e  type o f th e  grammar to  be a p p l ie d  i n  
th e  course  o f th e  an a ly z in g  p r o c e s s  i s  a p ro b lem  w hich i s  
n o t s u f f i c i e n t l y  c l a r i f i e d  i n  th e  l i t e r a t u r e .  We have to  
em phasize t h a t  s t a r t i n g  from  th e  t e x t  r e q u i r e s  r a i s i n g  
p ro b lem s in  q u i t e  a n o th e r  way th a n  i s  cu sto m ary  f o r  th o se  
who d e a l w ith  q u e s t io n s  o f g e n e ra t iv e  gram m ar. T hat i s :

2 .1 .  The “ grammar" u sed  f o r  th e  a n a ly s i s  i s  no t
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n e c e s s a r i ly  a grammar i n  th e  s t r i c t  sense o f £he word, 
because i t s  p r im a ry  aim i s  n o t t o  d i s t in g u i s h  th e  s e n te n c e s  
o f a language from  th e  n o n -sen ten ces»  In  our v iew , th e  
e la b o r a t io n  of a  so c a l le d  " r e c o g n i t io n  grammar" cou ld  n o t 
be r e a l i z e d  a t  a l l  i n  th e  case  o f  n a tu r a l  la n g u a g e s  / c f .  th e  
in s o lv a b le  p rob lem s em erging a l r e a d y  i n  c o n n e c tio n  w ith  th e  
CF grammars'^. I n  th e  case o f a n a t u r a l  language th e  o n ly  t a s k  
t h a t  can be re g a rd e d  r e a l i z a b l e  i s  'th a t  i f  we exam ine a 
se n ten c e  of t h i s  language i t  w i l l  be fo rm a lly  d e f in e d  i t s  
s t r u c tu r e  th e n . We do n o t make any  r e s t r i c t i o n  co n ce rn in g  
th e  case when th e  in p u t  sequence does n o t b e long  to  th e  
se n te n c e s  o f  th e  r e s p e c t iv e  lan g u ag e  /a s  we do n o t ex p ec t 
abou t th e  l o g i c a l  im p l ic a t io n  to  e x p la in  i n  advance w hether 
th e  s ta te m e n t to  w hich i t  a p p l i e s ,  i s  t r u e  o r n o t / .

2 .2 .  U n ti l  th e  sem an tic  and in te r s e n te n c e  / i . e .  
ex ten d in g  beyond th e  se n ten c e  b o u n d a ry / l i m i t a t i o n s  a re  n o t 
c le a re d  s u f f i c i e n t l y  -  a good a n a ly z in g  system  co u ld  re n d e r  
a g r e a t  s e r v ic e  j u s t  i n  t h i s  v e ry  f i e l d  -  i t  seems j u s t i f i e d  
to  f u r t h e r  weaken th e  e x i s t in g  re q u ire m e n ts . We r e q u i r e  o f  
an a n a ly s is  c a r r i e d  out on th e  b a s i s  o f p u re  s y n t a c t i c a l  
c o n d itio n s  o n ly  t h a t  i t  shou ld  c o n ta in  th e  s y t a c t i c a l l y  
c o r r e c t  a n a ly s i s  / a n a ly s e s /  o f th e  g iv en  se n te n c e  a s  one 
/so m e/ o f th e  s e v e ra l  p o s s ib le  r e s u l t a n t  a n a ly s e s .  /T h e re  
can b e , o f c o u rs e , more th a n  one su ch  s t r u c t u r e / .  The 
s e le c t io n  o f  s y n t a c t i c a l  s t r u c t u r e s  cannot be c a r r i e d  o u t 
e x c lu s iv e ly  acco rd in g  to  s y n ta c t i c  v ie w p o in ts . The r u l e s  
th em se lv es  can  be c o n s id e re d  a s  th o s e  hav ing  a  d e f i n i t e l y  
s y n ta c t i c  c h a r a c te r ,  w h ile  among th e  c o n d it io n s  o f  t h e i r  
a p p l ic a t io n  th e r e  a re  a lre a d y  a  g r e a t  number o f

le x ic a l-s e m a n tic a ly  and in te r s e n te n c e  /to p ic-co m m en t e t c . /  
l im ita t io n s ® .

2 .3 .  The d iv i s io n  o f th e  grammar a p p lie d  on th e  
an a lo g y  o f th e  g e n e ra t iv e  grammar i n t o  p h rase  s t r u c t u r e  
/ b a s i s /  and t r a n s fo rm a t io n  l e v e l s ^  i s  i r r e a l  h e re  because  o f  
we s t a r t  o u t from  g iv e n  t e x t s .  I n  t h i s  case th e  in v e r s e
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t r a n s fo rm a tio n  c o rre sp o n d ig  to  th e  l a s t  t r a n s fo rm a t io n  m ust 
be a p p lie d  f i r s t  t o  th e  g iv e n  se n te n c e  /b ro u g h t in to  
e x is te n c e  by th e  a p p l i c a t io n  o f  some t r a n s f o r m a t io n s / ,  a f t e r  
i t  th e  t r a n s f o r m a t io n  c o rre sp o n d in g  to  th e  l a s t  b u t one , and 
so on, u n t i l  we r e a c h  th e  l e v e l  o f th e  b a s i s .  But th e  f a c t  
i s  t h a t  we have to  c a r ry  o u t a l l  t h i s  w ith o u t knowing i n  
advance th e  p r o p e r  s t r u c tu r e  o f  th e  s e n te n c e . I t  seems 
e v id e n t , t h a t

a /  i s o l a t e d  t r  anform a t  io n s  cannot be in v e r te d  i n  ev e ry  
c a se  / e . g .  i n  th e  case  of d e l e t i o n  t r a n s f o r m a t io n s / ;

b /  th e  I n v e r s e  tr a n s fo rm a tio n s  o b ta in e d  by th e  in v e r t i n g  
o f  t r a n s fo rm a t io n s  would a l s o  be t r a n s f o r m a t io n s ,  th e  
a p p l ic a t io n  o f th e s e  seems to  be s e n s e le s s  w ith o u t a t  l e a s t  
a  p a r t i a l  know ledge of th e  s t r u c t u r e ,

3 . The phase o f  d e te rm in in g  th e  s y n ta c t i c  „frame s t r u c t u r e "

In s te a d  o f  th e  fo rm al I n v e r s io n  o f th e  g e n e ra t iv e  
p ro c e s s  r e f e r i n g  to  th e  s in g le  se n te n c e s  we need such  an  
approach  to  th e  p rob lem s w here i n  th e  f i r s t  phase o f  th e  
a n a ly s is  th e  f i n a l  form o f th e  se n te n c e  s e rv e s  a s  a d i r e c t  
b a s i s  fo r  th e  d e f i n i t i o n  o f th e  s t r u c t u r e .

3 ,1 .  T h is  s t r u c t u r e  can n o t be i d e n t i c a l  w ith  th e  deep
s t r u c tu r e  o f  th e  s e n te n c e " ^ , n o r  need  i t  c o n ta in  e v e ry

11In fo rm a tio n  a b o u t th e  s u r f a c e  s t r u c t u r e  . The e s t a b l i s hin g  
o f  a s y n ta c t i c  fram e seems to  be n e c e s s a ry  which e x p la in s  
th e  / s y n t a c t i c /  p o s s i b i l i t é s  o f  th e  jo in in g  o f th e  s y n ta c t i c  
u n i t s  in to  a c o h e re n t  sy stem . I f  we rem a in  on th e  l e v e l  of 
s y n ta x , th e re  may occur more such  fram es th a n  i f  we ta k e  
i n to  c o n s id e r a t io n  a l l  s e m a n tic a l  and in te r s e n te n c e  
l im i t a t i o n s  a s  w e l l .  /S e n te n c e s  can have more s y n ta c t i c  
fram e s t r u c tu r e  even  i f ,  a c c o rd in g  to  th e  " t o t a l "  a n a ly s i s ,  
th e  s y n ta c t i c  s t r u c t u r e  o f th e  se n te n c e  i s  u n am b ig u o u s./
The s e le c t io n  o f  th e s e  s t r u c t u r e s  a s  w e ll  a s  th e  d e te rm in in g  
o f  th e  f u n c t io n s  o f the  c o n s t i t u e n t s  w i th in  t h i s  s y n ta c t i c  
fram e w il l  be c a r r i e d  out i n  a s e p a ra te  phase  o f th e



-  127 -

a n a ly s i s  /w hich  f u n c t io n s  a ls o  a s  an in v e r s e  t r a n s f o r m a t io n  
l e v e l / .

So th e  a n a ly s is  i s  c a r r ie d  ou t i n  two p h a s e s . To th e s e  
can  be added a t h i r d ,  a  p r e p a ra to ry  phase whose fu n c t io n  i s  
to  p ro d u ce  /b y  th e  m o rp h o lo g ica l a n a ly s i s  o f  th e  w ords/ th e  
sequence  o f s y n ta c t i c  u n i t s  n e c e s s a ry  f o r  th e  d e f i n i t i o n  o f  
th e  s y n ta c t i c  fram e. A more d e t a i l e d  d e s c r ip t io n  o f th e s e  
p h a s e s  can be found i n  th e  jo u rn a l  "Nauchno — T e x n ic h e sk a ja  
I n f  orm aci j a M .

3»2. On th e  f i r s t  / s y n t a c t i c /  phase of th e  a n a ly s is  we 
i n t e n t i o n a l l y  le a v e  ou t c e r t a in  in fo rm a tio n , n o t  because 
we r e g a rd  them u n im p o rta n t, bu t b ecau se  t h e i r  s e p a r a t io n  
does n o t e s s e n t i a l l y  in f lu e n c e  th e  d e te rm in a t io n  o f th e  
fram e s t r u c t u r e .  B e s id e s , to  use them  a c c o rd in g  to  t h e i r  own 
im p o rtan ce  i s  p o s s ib le  o n ly  i n  th e  p o s s e s s io n  o f  th e  r e s u l t s  
o f  th e  a n a ly s is  o f th e  f i r s t  p h a s e . Some k in d s  o f  th e se  
in fo rm a tio n  a re  y e t  o f  s y n ta c t i c ,  o th e r s  o f  in te r s e n te n c e  
c h a r a c te r  com pleting  th e  fo rm er on th e  b a s i s  o f  in d ic a t io n s  
beyond th e  se n ten c e  l i m i t .

The s y n ta c t i c  in fo rm a tio n  l e f t  ou t o f c o n s id e r a t io n  
a l lu d e  to  th e  compound / c o n s i s t i n g  o f more th a n  one p a r t s /  
s y n t a c t i c  u n i t s ’ in n e r  in te rd e p e n d e n c ie s  and have no r o le  a t  
a l l  i n  th e  f i r s t  p h ase  i n  th e  fo rm a tio n  of th e  
h i é r a r c h i s a t i o n  o f th e  u n i t s .  /T hese  a re  th o s e  a d d i t io n a l  
in fo rm a tio n s  v/hich a re  c o n ta in e d  by  th e  dependency  grammar 
a g a in s t  "p h rase  s t r u c t u r e "  gram m ars,/ Such a  k in d  of 
in fo rm a tio n  f o r  exam ple, concerns th e  main c o n s t i tu e n t  i n  a 
compound s y n ta c t i c  u n i t  / i f  such a  one can a t  a l l  be 
s e p a ra te d  / ,  and th e  k in d  o f r e l a t i o n s  w hich e x i s t  betw een 

th e  m ain c o n s t i tu e n t  and th e  s u b - c o n s t i tu e n t s  s u b o rd in a te d  
to  th e  fo rm e r. T h e ir  a n a ly s i s  o f  a  d ee p e r c h a r a c te r  cannot 
be r e a l i z e d  on th e  s e p a r a te  s y n ta c t i c  l e v e l  / f o r  exam ple, 
th e  r e l a t i o n  of th e  noun i n  g e n i t iv e  to  th e  h ead  noun; cp . 
th e  p rob lem  of th e  s u b je c t iv e  g e n i t iv e  and t h a t  o f  th e  
o b je c t iv e  g e n i t i v e /  and re g a rd in g  i t s  e ssen ce  th e  whole

12
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prob lem  b e lo n g s  t o  th e  l e x ic a l - s e m a n t ic a l  a n a ly s i s  based, on 
i t .

3 .3 . I n  th e  fu tu re  we w ant to  b u i ld  a  p a r t  o f th e  
u n reg a rd ed  s e m a n tic a l  and in te r s e n te n c e  in fo rm a tio n  i n to  th e  
f i r s t  phase o f  th e  a n a ly s is  a s  l im i t in g  c o n d i t io n s  o f  th e  
a p p l ic a t io n  o f  s y n ta c t i c  r u l e s .  This w i l l  make i t  p o s s ib le  
t h a t  we sh o u ld  p re v e n t th e  fo rm a tio n  o f c e r t a i n  s e m a n tic a l ly  
o r  c o n te x tu a l ly  n o n -c o r re c t  s y n ta c t i c  s t r u c t u r e s  and by t h i s  
sp e ed  up th e  o p e r a t io n  o f t h e  a lg o r ith m .

However, th e  g r e a t e s t  p a r t  of th e  s e m a n tic a l and
in te r s e n te n c e  in fo rm a tio n  c a n n o t be exam ined s e p a r a te ly  b u t
o n ly  w ith  r e f e r e n c e  to  a c e r t a i n  system  o f  th e  in te rd e p e n d e n t
s y n ta c t i c  u n i t s .  The e x p e d ie n t p ro c e s s in g  o f th e s e  b e g in s
o n ly  when th e  f i r s t '  phase o f  th e  a n a ly s i s  h as  a l r e a d y  been
f in i s h e d  and we have a t  o u r d is p o s a l  /e v e n  i f  n o t n e c e s s a r i ly

14.
u n a m b ig u is ly / th e  s y n ta c t i c  s t r u c tu r e  o f  th e  s e n te n c e .

3 .4 . We have one a n o th e r  e s s e n t i a l  rem ark  to  make 
co n ce rn in g  th e  r e c o g n i t io n  o f  th e  s y n ta c t i c  "fram e 
s t r u c t u r e " .  I n  th e  same way a s  we do n o t s t i c k  to  th e  "one 
t o  one" co rre sp o n d en ce  when b u i ld in g  up th e  i n i t i a l  s ig n  
sequence f o r  th e  s y n ta c t i c  a n a ly s i s ,  i t  w ould a ls o  be 
u n n e c e ssa ry  i n  th e  f u r th e r  c o u rse  of th e  a n a ly s i s  to  e x p la in  
t h e  r e s u l t  o f  h i e r a r c h i z a t i o n  i n  th e  form  o f  one s in g le  
s y n ta c t i c  u n i t .  Prom th e  p o i n t  o f view  o f  f u r t h e r  
h i e r a r c h i z a t i o n  i t  i s  som etim es w o rtn w h ile  to  " in d iv id u a l iz e "  
c e r t a i n  s y n t a c t i c  c h a r a c t e r i s t i c s ,  to  e x p re s s  them by 
s e p a ra te  sy m b o ls .

3 .4 .1 .  T h is  s o lu t io n  i s  a  v e ry  s u i t a b l e  /a n d  a t  th e  
same tim e s im p le /  a p p a ra tu s  f o r  the  c a r r y in g  over n e c e s s a ry  
in fo rm a t io n , from  th e  u n i t s  o f  a low er h i e r a r c h i z a t io n a l  
l e v e l  to  th o s e  o f a h ig h e r  o n e . At th e  same time i t  a lso  
makes i t  p o s s i b l e  th a t  when we do n o t need  th e  in fo rm a tio n  
f o r  th e  f u r t h e r  a n a ly s i s ,  i t  can be "d ro p p ed " by th e  a p p lie d  
r u l e .  By t h i s ,  r u l e s  become more f l e x i b l e ,  make u se  o f th e  
r e l a t i v e  im p o rta n c e  c o n c e rn in g  th e  fo rm a tio n  o f th e  s t r u c tu r e  
o f  th e  d i f f e r e n t  p ie c e s  o f  s y n ta c t i c  in fo rm a tio n .
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T h is  p r in c ip l e  i s  r a th e r  s u i t a b l e  f o r  ta k in g  in to  
acco u n t th e  a u x i l i a r y  a p p a ra tu s  co n ce rn in g  concord  and 
governm ent i n  th e  d i f f e r e n t  la n g u ag es  o n ly  t i l l  i t  i s  
e s s e n t i a l  f o r  th e n  to  be b u i l t  i n t o  th e  g r e a t e r  u n i t s .  Up to  
t h a t  p o in t  on th e  o th e r  hand th e  f u l f i lm e n t  o f th e  c o n d i t io n s  
co n cern in g  concord  and governm ent to g e th e r  w ith  s y n ta c t i c  
l in k in g  can  be exam ined w ith  th e  same mechanism and i n  th e  
same way /w h ich  i s  th e  main ad v an tag e  o f th e  l i n e a r i z a t i o n  
a p p l ie d  i n  th e  p r e p a r a to ry  p h a s e / .  I n  our sy s tem , f o r  
exam ple, a u n i t  c o n s is t in g  o f a  t r a n s i t i v e  v e rb  w ith  i t s  
o b je c t ,  i s  e q u iv a le n t  to  an i n t r a s i t i v e  v e rb , e t c .  T h is  
method i s  a ls o  s u i t a b le  f o r  th e  p ro c e s s in g  o f th e  s o - c a l l e d  
n o n -co n tin u o u s  s t r u c t u r e s .

3 ,4 .2 .  T h is s o lu t io n  means a t  th e  same tim e t h a t  we
have g o t beyond th e  n c o n te x t f r e e "  bounds, and a grammar
c o n s tru c te d  i n  t h i s  way w i l l  be o f  th e  same ra n k  as any
" c o n te x t s e n s i t iv e "  grammar. We w ish  to  rem ark  t h a t  th e
m a th em atica l a p p a ra tu s  we used  w ould make p o s s ib le  a ls o  th e
f u r th e r  w iden ing  o f grammar /b u t  t h i s  does n o t seem n e c e s s a ry
f o r  th e  tim e b e in g / .  S ince  th e  a lg o r ith m  o f th e  f i r s t  p h ase
depends e x c lu s iv e ly  on th e  n o t io n  o f th e  c o n tin o u s  l in k in g
o f u n i t s  we have n o t to  observe th e  r e s t r i c t i o n  t h a t  th e
r e s u l t i n g  symbol s t r i n g  sh o u ld  be s h o r te r  th a n  t h a t  r e p la c e d
by i t .  The r e s t r i c t i o n s  co n cern in g  th e  c h a r a c t e r i s t i c s  o f
th e  grammar a re  c o n se q u e n tly  n o t c o n ta in e d  by th e  a lg o r i th m
i t s e l f  b u t th e y  a re  i m p l i c i t l y  in c lu d e d  i n  th e  p re s e n te d

16s t r u c tu r e  o f th e  l i n g u i s t i c  r u le  sy stem .

4 . The phase  o f d e te rm in in g  th e  sem an tic  deep s t r u c t u r e

4 .1 .  The f u n c t io n  of t h i s  p h ase  i s  t h a t  r e ly in g  on th e  
v a r io u s  k in d s  o f in fo rm a tio n  o f th e  s y n ta c t i c  fram e 
s t r u c t u r e / s /  and on th e  l e x ic o lo g ic a l  d a ta  b e lo n g in g  to  th e  
l e x i c a l  u n i t s  i t  sh o u ld  d e te rm in e

a /  w hich k in d s  o f s y n ta c t i c  fram e s t r u c t u r e s  can be
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se m a n tic a l ly  r e a l i z e d ,
b /  what kind, o f  l e x ic a l - s e m a n t ic a l  deep s t r u c t u r e / s /  

can  be co rre sp o n d e d  to  a g iv e n  s y n ta c t i c  fram e s t r u c t u r e .
In  o rd e r t o  accom plish  t h i s  ta s k  we have to  d e te rm in e  

th e  p a r t i a l  t a s k s  under b / ,  b ecau se  th e  s y n t a c t i c a l l y  
p o s s ib le  b u t s e m a n t ic a l ly  i n c o r r e c t  s t r u c t u r e s  can be 
e lim in a te d  j u s t  b y  the  r e a l i z a t i o n  of t a s k  b / .

4 .2 .  B r i e f l y  we cou ld  d iv id e  th e  p ro c e s s  of d e te rm in in g  
th e  deep s t r u c t u r e  as fo llo w s :

Д /  The l e x ic a l - s e m a n t i c a l  " f i l l i n g  in "  o f th e  s y n ta c t i c  
s t r u c t u r e .

/ i i /  The r e v e a l in g  of th e  in n e r  in te rd e p e n d e n c e  
r e l a t i o n s  o f th e  compound s y n ta c t i c  u n i t s .

/ i i i /  The fo rm a tio n  o f  th e  p ro p e r  governm ent sp h e re s  
/a ro u n d  the  a d j e c t iv e s  in  co m p ara tiv e  d e g re e , v e rb s , nouns 
form ed v e rb s , e t c . / .

/ i v /  The d i v i s i o n  in to  in te rd e p e n d e n t  s u b - s t r u c tu r e s  
o f  th e  t o t a l  s t r u c t u r e .

/ v /  The d e te rm in a t io n  o f th e  way th e  s u b - s t r u c tu r e s  a re  
b e in g  lin k e d  to  e a ch  o th e r  / r e l a t i v e  dependen t c la u s e ,  e t c . / .

/ v i /  The d e te rm in a t io n  o f th e  t o t a l  governm ent system  
o f  le x ic a l - s e m a n t ic a l  u n i t s  o f  th e  s t r u c t u r e  /o n  th e  b a s is  
o f  th e  d i c t i o n a r y / .

/ v i i /  The " f i l l i n g  in "  o f  th e  la c k in g  c o n s t i tu e n t s  of 
th e  governm ent sy s tem , and th e  d e te rm in a t io n  of th e  
r e f e r e n t i a l  r e l a t i o n s  e x i s t in g  among th e  s in g le  c o n s t i tu e n t s .

I t  way be o b se rv ed  t h a t  w h ile  i n  th e  d e te rm in a t io n  of 
th e  s y n ta c t ic  fram e s t r u c tu r e  th e  grammar a p p l ie d  s to o d  
c lo s e  to  th e  10  grammar, i n  th e  p re s e n t  phase  o f a n a ly s i s  
we would s t r i v e  t o  work ou t a  s t r u c t u r e  t h a t  i s  b u i l t  up 
r a t h e r  on th e  p r i n c i p l e s  o f  dependency  grammar. T h is can  be 
e x p la in e d  -by t h e  f a c t s  t h a t ,  on th e  one hand ,

a /  the t r a n s i t i o n  i s  s im p le r  from th e  l i n e a r  sequence 
t o  th e  p a r t l y  l i n e a r  t r e e  b u i l t  up acco rd in g  to  th e  p r in c ip l e  
o f  c o n t in u i ty  /m a in ly  i f  th e  s e n te n c e  i s  composed o f
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c o n s t i tu e n t s  s e v e ra l  tim e s  embedded in to  each  o th e r / ,
b /  th e  c o n d i t io n s ,  r u l e s  o f s y n ta c t i c  l in k in g  /m a in ly  

i n  th e  case  o f r u l e s  w ith  more th a n  two c o n s t i t u e n t /  can  be 
more e a s i l y  and p r e c i s e l y  e x p la in e d ,

с /  th e  s u r fa c e  s t r u c t u r e  o f th e  compound sen ten ce  can  
th u s  be e x p re sse d  i n  a more homogeneous way.

On th e  o th e r  hand
a /  th e  dependency t r e e  w ith  some b a s ic  r e l a t i o n s  o f

t r a n s fo rm a tio n  i s  s u i t a b le  f o r  th e  homogeneous d e s c r ip t io n
o f th e  se n te n c e  s t r u c t u r e ,

b /  i t  can  e x p la in  such  i n t e r r e l a t i o n s  among th e
le x ic a l - s e m a n t ic a l  u n i t s  which th e  p re v io u s  s t r u c tu r e  c a n n o t ,

с /  i t  makes p o s s ib le  th e  le a v in g  out o f  th e  d e t a i l s
u n im p o rtan t from  th e  p o in t  of view  o f th e  l e x ic a l - s e m a n t i c a l
deep s t r u c tu r e  and th u s  i t  i s  more s u i t a b le  f o r  the
e x p la n a t io n  o f  th e  i n t e r r e l a t i o n s  o f  th e  deep  s t r u c t u r e .

4 .3 .  When i n t e r p r e t i n g  th e  deep s t r u c t u r e  we tak e  f o r
o u r b a s i s  th e  se m a n tic a l co n c ep tio n  o f L'ielchuk—Z holkow sky^
/w h ich  i n  some r e s p e c t s  i s  s im i la r  to  th e  c o n c e p tio n  o f 

1 RW einreich  / .  The c o n c e p tio n  o f M elchuk-Z holkovsky does n o t  
c o n s id e r  th e  se m a n tic a l deep s t r u c t u r e  o f th e  sen ten ce  a s  a  
supplem ent to  th e  s y n ta c t i c  s t r u c t u r e  bu t i t  r e p la c e s  th e  
s y n ta c t i c  s t r u c tu r e  w ith  an in d e p en d en t se m an tic  one.

C o n seq u en tly , we d e v ia te  from  Chomsky’s co n c ep tio n  o f  
deep s t r u c tu r e  i n  t h a t  we do n o t c o n s id e r  t h e  c o n s t i tu e n t s  
o f  th e  deep s t r u c t u r e  to  be th o se  s y n ta c t i c  c o n s t i tu e n t s  and  
r e l a t i o n s  w hich c o n ta in  th e  in fo rm a tio n  r e f e r r i n g  to  th e  
r e a l i z a t i o n  o f  th e  s u r fa c e  s t r u c t u r e  o n ly .

But a t  th e  same tim e we r e g a rd  as o rg a n ic  p a r t s  o f th e  
deep s t r u c t u r e  th o s e  t r a n s fo rm a t io n  r e l a t i o n s  w hich r e f e r  to  
th e  l in k in g  o f th e  sem an tic  u n i t s  w ith in  th e  deep s t r u c t u r e ,  
c o n se q u e n tly  th e y  e x i s t  a s  c o n s t i tu e n t s  o f th e  ’’sy n tax  o f  th e  
deep s t r u c t u r e " .  These t r a n s fo rm a t io n  r e l a t i o n s  should  n o t ,  
o f c o u rse , c o n ta in  th o s e  c o n c re te  from s w hich  concern  th e  
p ro d u c tio n  of th e  s u r fa c e  s t r u c t u r e .
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The n o t io n  o f  the  p r e d i c a t e  f u n c t io n  p la y s  a c e n t r a l  
r o l e  in  t h i s  c o n c e p t.  E s s e n t i a l l y  th e  se m a n tic  deep s t r u c tu r e  
can  be d e r iv e d  from  the r e c u r s iv e  l in k in g  o f th e  p r e d ic a te  
f u n c t io n s  and i t s  f i l l i n g  i n  w ith  some f u r t h e r  l e x i c a l  
e le m e n ts . I n  c o n n e c tio n  w ith  t h i s  i t  i s  r a t h e r  im p o r ta n t t h a t  
c e r t a i n  " t r a n s fo r m a t io n s ’* a p p l ie d  to  th e  fu n c t io n s  
/n o m in a l iz a t io n ,  e t c . /  can  be c o n s id e red  a s  i f  a v a r ia b le  o f 
an  im p l ic i t  p r e d ic a te  f u n c t io n  were e x p l i c i t l y  e x p re s se d .
F o r example t h e  v e rb  " p e rsu a d e "  can be c o n s id e re d  a s  a 
p r e d ic a te  f u n c t io n  w ith  t h r e e  v a r ia b le s ,  PERSUADE / x ,  y , z /  
th e  argum ents o f  which a re : x  th e  s u b je c t  who p e rs u a d e s ,
y  th e  p e rso n  p e rsu a d e d  and z th e  a c t io n  i n t o  w hich x  
p e rsu a d e s  y . From t h i s  F / x , y , z /  fu n c tio n  —  in d e p e n d e n tly  
o f th e  c o n c re te  form s of l i n g u i s t i c  r e a l i z a t i o n  —  can  be 
ex p re ssed  th e  x , y , z  v a r i a b le s  o f  th e  f u n c t io n .

L et us d e n o te  th e se  w i th  N-^/F/, N2/5*/* arid N ^ / f / .  When 
one o f th e  v a r i a b l e s  of some o th e r  p r e d ic a te  f u n c t io n  occu rs 
a s  one of th e  argum ents of some p r e d ic a te  f u n c t io n  /b u t  no t 
th e  p r e d ic a te  f u n c t io n  i t s e l f / ,  th e n  th e  c o n n e c tio n  betw een 
them  can be e s t a b l i s h e d  by th e  p ro p er , ^2 o r ^

In  a s im i la r  way th e re fo r e  a  fu n c tio n a l and more 
d i f f e r e n t i a t e d  i n t e r p r e t a t i o n  o f  n o m in a liz a tio n  can be 
e s ta b l i s h e d  on a n  a b s t r a c t  l e v e l  in  se m a n tic  r e s e a r c h ,  which 
w ould g r e a t ly  p rom ote  th e  c l e a r e r  and more e x a c t e x p o s i t io n  
o f  th e  n o tio n  o f  deep s t r u c t u r e .
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THE PRAGUE BULLETIN OR MATHEMATICAL LINGUISTICS 
/U n iv e r s i ta  K a rlo v a , P ra h a / 

by
I .  S z e le z s á n  and M. S te in

The p e r io d ic a l  "The P rague B u l le t in  o f  M ath em atica l 
L in g u is t i c s "  i s  p u b lis h e d  by th e  Prague C h a r le s  U n iv e r s i ty  
tw ic e  a y e a r .  The f i r s t  i s s u e  came out in  1 9 6 4 .

The members o f th e  e d i t o r i a l  com m ittee a r e :  K arel 
Berka, P av e l Novák, P e t r  S g a ll  / e d i t o r - i n - c h i e f / ,  and M arie  
T e s i te lo v á .

The p e r io d ic a l  — as we can  r e a d  in  th e  fo rew ord  o f  th e  
f i r s t  i s s u e  —  r e p o r t s  on th e  r e s e a r c h  d i r e c t e d  by P rague 
U n iv e r s i ty  i n  th e  f i e l d  o f  m a th em atica l l i n g u i s t i c s  and i t s  
a p p l i c a t io n .  The p e r io d ic a l  c o n ta in s  th e  o r i g i n a l  a r t i c l e s  
o f th e  r e s e a r c h e r s  o f  th e  U n iv e r s i ty  and o f  some o th e r  
r e s e a r c h  i n s t i t u t e s  a s  w e ll a s  th e  E n g lish  and  R ussian  
lan g u ag e  sum m aries o f p a p e rs  w r i t t e n  i n  C zech . I n  a d d i t io n ,  
th e r e  a re  s h o r t  summ aries a t  th e  end of e ach  volume o f w orks 
co n ce rn in g  th e  m entioned  f i e l d  o f  r e s e a r c h .

T h is  f i e l d  o f r e s e a r c h  i s  r a t h e r  wide sind a ffo rd s  
g r e a t  p o s s i b i l i t i e s  f o r  th e  r e s e a r c h  w o rk e rs . T h is  s ta te m e n t 
i s  borne o u t by th e  p a p e rs  rev iew ed  h e re . The them es a re  
r a t h e r  d i v e r s i f i e d :  b e s id e s  t r e a t i s e s  d e a l in g  w ith  th e  
p rob lem s o f  Czech l i n g u i s t i c s  t h e r e  a re  a l s o  t o  be found  
a r t i c l e s  on m ath em atica l l i n g u i s t i c s ,  and p u r e ly  on 
m a th em atica l p ro b lem s. The p e r io d ic a l  a ls o  in c lu d e s  
d i s s e r t a t i o n s  p u b lis h e d  over a  number of i s s u e s .  This way 
o f e d i t i n g ,  i n  our v iew , th ro w s d i f f i c u l t i e s  i n  th e  way o f 
u n d e rs ta n d in g . The t r e a t i s e s  a re  going to  be rev iew ed  i n  
t h e i r  sequence o f p u b l ic a t io n ,  volume by vo lum e.

The fo rew ord  o f th e  f i r s t  i s s u e  /1 9 6 4 / e x p re sse d  th e
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v iew s of the  g ro u p  i n  c o n n e c tio n  w ith  some p rob lem s. T here 
r e f e r s  to :

Д /  th e  r e l a t i o n  betw een  a lg e b r a ic  an d  s t a t i s t i c a l  
l i n g u i s t i c s :

In  th e  c a se  o f  l i n g u i s t i c  r e s e a rc h  t h e  p rim ary  aim  o f 
w h ich  i s  th e  e x a m in a tio n  o f q u a l i t a t i v e  c h a r a c t e r i s t i c s ,  th e  
u se  o f s t a t i s t i c a l  d a ta  can  a l s o  prove h e l p f u l .  The s tu d y  o f 
q u a n t i t a t iv e  c h a r a c t e r i s t i c s  nowever i s  o n ly  a  p r e c o n d i t io n  
i n s u f f i c i e n t  i n  i t s e l f  to  l a y  a  s o l id  fo u n d a t io n  f o r  
q u a l i t a t i v e  a n a l y s i s .  The r e s u l t s  and p ro b lem s o f s t a t i s t i c a l  
l i n g u i s t i c s  have n o t  y e t  b een  th o ro u g h ly  co n n ec ted  w ith  th e  
b a s i c  problem s o f  t h e o r e t i c a l  l i n g u i s t i c s .  From th e  v ie w p o in t 
o f  th e  fu tu re  developm ent o f  th e  sc ie n c e  o f  l i n g u i s t i c s  th e  
e s ta b lis h m e n t o f  a  c lo s e r  c o n n e c tio n  b e tw een  th e  s t a t i s t i c a l  
ap p ro ach  and th e  t h e o r e t i c a l  b a s i s  r e n d e re d  by a lg e b r a ic  
l i n g u i s t i c s  may w e l l  be o f m a jo r im p o rta n c e .

/ 2 /  what fo rm s  th e  r e a l  b a s i s  of a lg e b r a ic  l i n g u i s t i c s :
N. Chomsky’ s  m e r it  i s ,  f i r s t  o f a l l ,  t h a t  he e s t a b l i s h e s  

a  r e l a t i o n  b e tw e en  th e  g e n e ra t io n  or r e c o g n i t io n  o f th e  
lan g u ag e  /a s  a  s e t  o f s e n te n c e s /  and th e  s t r u c t u r a l  
d e s c r ip t io n s  p ro v id e d  fo r  th e  s e n te n c e s . T h u s, i t  becomes 
p o s s ib le  to  d e s c r ib e  n a tu r a l  lan g u ag es  w i th  th e  h e lp  o f  th e  
n o t io n s  and m eth o d s of a lg e b r a ic  and m a th em a tic a l l o g i c  and 
th e r e b y  to  com pare th e  d i f f e r e n t  ty p e s  o f  grammars w ith  th e  
d i f f e r e n t  ty p e s  o f  au tom ata by  means o f m a th em a tica l m ethods.

/ 3 /  th e  a p p l i c a t i o n  o f th e  approach t o  n a tu r a l  la n g u a g e s  
b y  th e  method d e s c r ib e d  i n  p o i n t  / 2 / :

T ra n s fo rm a tio n a l grammar i s  the  m ost deve loped  system  
f o r  th e  d e s c r i p t i o n  of lan g u ag e  in  a g e n e ra t iv e  way sind h as  
many advan tages o v e r  o th e r  s i m i l a r  sy s te m s . I n  s p i t e  o f  t h i s ,  
t h e  m ath em atica l fo rm u la t io n , th e  l i n g u i s t i c  i n t e r p r e t a t i o n  
and  th e  p r a c t i c a l  a p p l ic a t io n  o f  t r a n s f o r m a t io n a l  grammar 
r a i s e s  many d i f f i c u l t i e s .  The cause  of t h i s ,  on th e  one hand , 
i s  t h a t  th e re  i s  no form al d e f i n i t i o n  o f  TG ta k e n  a s  a  w hole, 
and  on the o th e r ,  i n  l i n g u i s t i c  i n t e r p r e t a t i o n  th e  p rob lem
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o f  th e  l e v e l s  o f th e  l i n g u i s t i c  system  em erges a s  w e ll a s  
th e  r e l a t i o n  of grammar to  se m a n tic s . W hile i n  th e  
a p p l ic a t io n  i n  p r a c t i c e  th e  u n so lv ed  prob lem  o f  th e  
id e n t i f y in g  a lg o r ith m  a p p l ic a b le  i n  th e  c a se  o f  th e  
t r a n s f o r m a t io n a l  grammar cau ses some d i f f i c u l t i e s .  T h e re fo re ,  
i t  would be d e s i r a b le  to  work ou t some o th e r  a l t e r n a t i v e  f o r  
th e  g e n e ra t iv e  d e s c r ip t io n  o f la n g u a g e . T h at i s  why th e  
p o s s i b i l i t y  to  ap p ro ach  th e  d e s c r ip t io n  o f  lan g u ag e  w ith  th e  
a id  o f a system  c o n s is t in g  o f a  sequence o f  p u sh d o w n -sto re  
t r a n s d u c e r s  i s  b e in g  exam ined.

/ 4 /  th e  i n t e r r e l a t i o n  of a lg e b r a ic  l i n g u i s t i c s  and i t s  
a p p l ic a t io n :

I t  canno t be s a id  t h a t  th e  a lg e b r a ic  th e o ry  o f grammar 
owes i t s  e x is te n c e  t o  i t s  d i r e c t  r e l a t i o n  t o  machine 
t r a n s l a t i o n ,  b u t i t  i s  u n d o u b ted ly  im p o rta n t from  the  
v iew p o in t o f m achine t r a n s l a t i o n  and from  t h a t  o f some 
s im i la r  a p p l ic a t io n  a s  w e l l .  These k in d s  o f  a p p l ic a t io n  g iv e  
u s  th e  p o s s i b i l i t y  t o  t r y  to  d e s c r ib e  th e  d i f f e r e n t  la n g u a g e s  
i n  an  a lg e b r a ic  way, i . e .  th e  m a th em atica l app roach  to  
se m an tic s  cou ld  h a rd ly  be r e a l i z e d  w ith o u t th e  mass 
p ro c e s s in g  o f d i f f e r e n t  t e x t s  w ith  th e  u se  o f  com puters.

The a r t i c l e  w r i t t e n  by B. P a le k , P . P i th a  and P . S g a l l ,  
and e n t i t l e d  th e  "M athem atica l L in g u i s t i c s  i n  C zech o slo v ak ia"  
/  1 /1 9 6 4 / ,  p p . 9 -23  /  g iv e s  us a  g e n e ra l id e a  o f th e  
s i t u a t i o n  o f m a th em atica l l i n g u i s t i c s  i n  C z ec h o slo v ak ia . 
Though t h i s  a r t i c l e  r e f l e c t s  th e  1964 s i t u a t i o n  we th in k  i t  
would be u s e fu l  to  g iv e  a s h o r t  o u t l in e  o f  i t s  c o n te n ts .
V. M athesiu s c a r r i e d  ou t s t a t i s t i c a l  and p h o n o lo g ic a l 
r e a s e a r c h  w orks, he h as  compared th e  f re q u e n c y  o f th e  C zech 
phonemes w ith  t h a t  o f o th e r  la n g u a g e s . He h a s  a ls o  d e a l t  
w ith  th e  h i s t o r i c a l  developm ent o f  word o rd e r  i n  E n g lis h .

As i t  i s  known, B. Trnka a l s o  w ro te  a  w ork about th e  
f re q u e n c y  o f th e  E n g lis h  phonem es. The fo l lo w in g  s c i e n t i s t s  
have a ls o  c a r r ie d  o u t c e r t a i n  ex am in a tio n s  i n  co n n e c tio n  
w ith  phonology: J .  Krámsky, J .  V achek, V. M ázlová,
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y ^
A. A. Isac en k o , V. S k a lic k a . They have a p p l ie d  s t a t i s t i c a l  
m ethods not o n ly  i n  phonology b u t  a lso  when exam inig  some 
o th e r  k inds o f  l i n g u i s t i c  c h a r a c t e r i s t i c s .  From among th e s e  
t h e  fo llo w in g  r e s e a r c h e r s  s h o u ld  be m en tioned : V. S m ila u e r,
P . Poucha, V. F r i e d .

The f i r s t  i n t e r n a t i o n a l  b ib l io g ra p h y  on s t a t i s t i c a l  
l i n g u i s t i c s  was p u b lis h e d  by  B. T rnka.

In  th e  D epartm en t of Czech Language, F a c u l ty  o f 
P h ilo so p h y , C h a r le s  U n iv e r s i ty ,  P rague, i t  was th e  A lg e b ra ic  
L in g u is t ic s  and  Machine T r a n s la t io n  D epartm ent w hich i n  1958 
b eg an  to  c a r r y  o u t  E n g lish —C zech machine t r a n s l a t i o n  
a c t i v i t i e s .  I n  t h e  a n a ly s i s ,  among o th e r s ,  th e y  have so lv e d  
th e  problem  o f  th e  homonymy o f  th e  -e d  v e rb  form , w h ile  i n  
th e  Czech s y n th e s i s  th e y  have succeeded  i n  so lv in g  th e  
p rob lem  of th e  a d je c t iv e -n o u n  and s u b je c t - p r e d ic a te  ag reem en ts .

In  1961 The L in g u is t i c  Group of th e  C en tre  of n u m e ric a l 
M athem atics j o in e d  th e  F a c u l ty  o f  M athem atics and P h y s ic s  
a t  C harles U n iv e r s i t y .  I n  c o -o p e ra t io n  w i th  th e  Computing 
C en tre  of th e  Econom ics I n s t i t u t e  th e y  have worked o u t a  
p ro c e s s  fo r  e s t a b l i s h in g  th e  fre q u en cy  o f  v e rb  form s and 
th e y  have co m p iled  a m inor f re q u e n c y  d i c t i o n a r y  f o r  
m a th em atica l t e x t s .

They have a l s o  d e a l t  w i th  th e  a lg o r i th m  o f  th e  s y n th e s is  
and  a n a ly s is  o f  th e  Czech la n g u ag e  / in d e p e n d e n t ly  o f  th e  
t a r g e t  la n g u a g e / .  They have t e s t e d  th e  s y n th e s is  o f  th e  
d e c le n s io n  o f Czech nouns on a n  LGP-30 ty p e  com puter.

In  1961 a  m a th em a tica l an d  a p p lie d  l i n g u i s t i c  departm en t 
was formed w i th in  th e  I n s t i t u t e  o f th e  Czech Language o f  th e  
C zechoslovak Academy of S c ie n c e s .  F u r th e r ,  i n  1962, a 
M athem atical L in g u i s t i c  D epartm en t was e s t a b l i s h e d  a t  th e  
I n s t i t u t e  o f S lo v a k  Language o f  S lovak Academy o f S c ie n c e s , 
th e  ta s k  of w h ich  i s  to  d e a l  w ith  th e  s t a t i s t i c a l  and 
s t r u c t u r a l  e x a m in a tio n  o f th e  S lovak  la n g u a g e .

M athem atica l l i n g u i s t i c  p rob lem s a re  b e in g  d e a l t  w ith  
a l s o  a t  th e  L i n g u i s t i c  D epartm en t of th e  C zechoslovak—S o v ie t
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I n s t i t u t e  o f  th e  C zechoslovak Academy o f S c ie n c e s  as w e l l  a s  
a t  th e  D epartm ent o f  Grammar and S t y l i s t i c s  a t  th e  I n s t i t u t e  
o f  th e  Czech L anguage, where i n  th e  co u rse  o f  l i n g u i s t i c  
r e s e a r c h  works punched ca rd  m achines w i l l  be a p p lie d .

L a d is la v  Nebesky i s  h is  a r t i c l e  "On a  fo rm a l grammar'* 
p u b lis h e d  a fo rm a l grammar /  1 А 9 6 4 / ,  p p . 24—28 /  w hich 
d i f f e r s  e s s e n t i a l l y  from  Chomsky’ s p h r a s e s t r u c tu r e  gram m ar. 
T h is  system  i s  s u i t a b l e  f o r  c o n s tru c t in g  c e r t a i n  s im p le r  
ty p e s  o f  la n g u a g e s .

The a r t i c l e  o f  L . Nebesky and P . S g a l l  e n t i t l e d  "The 
r e l a t i o n  o f "form " and " fu n c tio n "  in  language /summary/
/  1 /1 9 6 4 / ,  p p . 29-39  /  g iv e s  u s  a s h o r t  summary of t h e i r  
work hav ing  th e  same t i t l e  and p u b lis h e d  i n  th e  p e r io d ic a l  
" S Iovo a s lo v e s n o s t"  /  23 /1 9 6 2 / ,  p p . 174—189 / .
I n  t h i s  work of t h e i r s  th e y  e s t a b l i s h  an  ax iom -system  / i n  
o rd e r  to  be cap ab le  to  examine l i n g u i s t i c  s t r u c t u r e  w ith  
more e x a c t means th a n  i t  used  to  be done by t r a d i t i o n a l  
l i n g u i s t i c s  up t i l l  t h a t  t im e , b u t  a t  th e  same tim e in  su c h  
a  way t h a t  th e  d e f in e d  n o tio n s  sh o u ld  co v er th e  n o tio n s  o f  
t r a d i t i o n a l  l i n g u i s t i c s  as  e x a c t ly  a s  p o s s i b l e /  which 
d e f in e s  th e  n o tio n s  "form " and " f u n c t io n " .  T hese n o tio n s  
e x p re s s  th e  e x i s t in g  r e l a t i o n s  o f  th e  d i f f e r e n t  le v e ls  o f  
th e  l i n g u i s t i c  sy stem  to  each  o th e r .  By th e  h e lp  of t h i s  
axiom—system  c e r t a i n  l i n g u i s t i c  n o tio n s  can be d e fin ed  
/homonymy, synonymy/ a s  w e ll a s  th e  h ie r a r c h y  o f the  
l i n g u i s t i c  e le m e n ts , and a ls o  th e  n o t io n  o f  d u a l i ty  o f th e  
l i n g u i s t i c  sy stem . The n o tio n s  "form " and " fu n c t io n "  a re  
s u i t a b le  to  e lu c id a te  some l i n g u i s t i c  r e l a t i o n s .

L a d is la v  N ebesky i n  h is  a r t i c l e  e n t i t l e d  "A se n ten c e  
a n a ly s in g  model" /  2 /1 9 6 4 / ,  p p . 3 -1 0 /  w r i t e s  about a model 
o f  se n te n c e  a n a ly s in g .  In  one o f h i s  fo rm er a r t i c l e s  he 
d e f in e d  t h i s  model a s  fo llo w s : th e r e  i s  a  s e t  o f  s e n te n c e s  
and a s e t  o f  r u l e s .  W ith th e  a id  o f  th e  r u l e s  we can add  a  
s e t  o f  s u b -s e n te n c e s  to  each  se n te n c e  /we g e t  th e  sub- 
- s e n te n c e s  from  th e  o r ig in a l  s e n te n c e  by le a v in g  out one
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word form a t  a  tim e  o f th e  o r i g i n a l  s e n te n c e  when fo rm ing  
each  o f th e  sub—s e n te n c e s / .  By t h i s  method we can d e f in e  th e  
l i n e a r  r e l a t i o n s  w ith in  th e  s e n te n c e , th e  t a s k  o f w hich i s  
th e  m odelling  o f  sen ten ce  a n a l y s i s  /o f  th e  dependency g rap h
o f  th e  s e n te n c e / .

T h is a r t i c l e  ö f t e r s  a g e n e ra l  and fo rm a l fo rm u la t io n  o f
th e  r e l a t i o n s  o f  s u b o rd in a t io n  i l l u s t r a t i n g  th e  t h e s i s  w ith  
a c o n c re te  Czech exam ple.

Pavel Novak i n  h is  a r t i c l e  "Two ty p e s  o f  fo rm u lae  i n  
q u a n t i t a t iv e  l i n g u i s t i c s "  /  2 /1 9 6 4 /,  p p . 1 1 -1 4  /  d e a ls  w ith  
th e  two main p ro b lem s a p p e a r in g  i n  the  c o u rse  of th e  
a p p l ic a t io n  o f th e  q u a n t i t a t i v e  a p p a ra tu s , such  a s  / 1 /  th e  
add ing  of num bers / q u a n t i t a t i v e  in d ic e s /  t o  e x p e rim e n ta l 
f a c t s ,  a n d /2 /  th e  e s ta b lis h m e n t o f th e  r e l a t i o n s  among th e  
q u a n t i t a t iv e  i n d i c e s  r e f e r r i n g  to  th e  e x p e r im e n ta l f a c t s .

0 . L eska and  A. K u rim sk ij i n  t h e i r  a r t i c l e  e n t i t l e d  
"E n tro p y  in  th e  language" /  2 /1 9 6 5 /,  pp* 15—21 /  a f t e r  
enum erating  th e  t a s k s  o f t h e o r e t i c a l ,  g e n e r a l ,  s p e c i a l ,  
e x p e rim en ta l an d  a p p lie d  l i n g u i s t i c s ,  s t a t e  t h a t  th e  e n tro p y  
o f  language i s  a  m anysided p ro b lem  and i t s  ex am in a tio n  b e lo n g s  
t o  a  c e r t a in  d e g re e  to  each  o f  th e  above m en tioned  b ran ch es  
o f  s c ie n c e . When exam ining th e  problem  o f e n tro p y  we have 
to  s t a r t  ou t fro m  th e  fo l lo w in g s :  / а /  o f  th e  r e l a t i o n  o f th e  
denotatum  and d es ig n a tu m , / Ь /  o f  th e  s o c a l le d  fu n c tio n a l— 
- c o n s t i t u t i v e  r u l e s  / th e s e  d e te rm in e  th e  s e l e c t i o n  o f th e  
s in g le  allom orphem es when fo rm in g  a  word fo rm  and / с /  o f th e  
s o - c a l l e d  f u n c t io n a l  r u le s  o f  l i n g u i s t i c  s t y l i z a t i o n  / th e s e  
d e te rm in e  th e  c l a s s i f i c a t i o n  o f  th e  i n v a r i a n t s  o f th e  
lan g u ag e  sy stem  acco rd in g  to  f u n c t io n s / .  The ex am in a tio n  o f 
e n tro p y  m ight c o v e r  a lso  s e v e r a l  d i f f e r e n t  a s p e c ts  o f  th e  
la n g u a g e , and th e  r e s u l t s  a r e  s i g n i f i c a n t  n o t o n ly  from  th e  
v ie w p o in t o f  th e  s p e c ia l  b u t  a l s o  from t h a t  o f g e n e ra l  
l i n g u i s t i c s  a s  w e l l .

J .  J e l in e k  and L. N ebesky p u b lish e d  an  a r t i c l e  on 
"A s y n ta c t i c  a n a ly s e r  o f  E n g lis h "  /  2 /1 9 6 5 / ,  p p . 2 2 -5 3 , -
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3 Л 9 6 5 / ,  PP. 3 8 -5 9 , -  4  /1 9 6 5 / ,  p p . 62-69, -  5 /1 9 6 6 / p p . 
3 1 -6 1 /.  The a r t i c l e  goes i n to  much d e t a i l ,  and i t  i s  
c o n tin u ed  th ro u g h  s e v e r a l  vo lum es. Such a  d e t a i l e d  d e s c r ip t io n  
o f th e  ex am in a tio n  m ethods, th e  e x p la n a t io n  o f th e  
b lo c k -sy s te m s , th e  enum erating  o f  l i s t s  as  can  be found  i n  
t h i s  a r t i c l e  i s  p e rh ap s  n o t e x p e d ie n t  because r e s e a r c h e r s  i n  
g e n e ra l do n o t need  a  d e t a i l e d  s tu d y  co n cern in g  th e  p r a c t i c a l  
s o lu t io n  o f  a s in g le  p rob lem . The rev ie w  d e s c r ib e s  th e  
s y n ta c t i c a l  a n a ly s i s  o f E n g lis h , w hich problem  i s  b e in g  d e a l t  
w ith  a t  th e  a lg e b r a ic  l i n g u i s t i c  and  machine t r a n s l a t i o n  
d epartm en t of th e  f a c u l ty  o f  l i n g u i s t i c s  and p h o n e t ic s  o f  
C h a rles  U n iv e r s i ty  i n  P rag u e . I t  d is c u s s e s  m a in ly  
m e th o d o lo g ica l a s p e c t s .

The s e c t io n s  o f  th e  a r t i c l e :
1 . p r e l im in a ry  d a ta
2 .  d e s c r ip t io n  of th e  b lo c k  system
3 . e la b o r a t io n  o f  th e  b lo c k  system
4 . i n t e r p r e t a t i o n  o f th e  b lo c k  system.
5 . some p o s s i b i l i t i e s  o f  th e  t e c h n ic a l  r e a l i z a t i o n
6 . th e  o u t l in e  of th e  o p e r a t io n  o f  th e  a lg o r ith m  

The a u th o r  d is c u s s e s  i n  d e t a i l  th e  b lo c k  system  o f  th e  
E h g lish  nom inal s t r u c t u r e s ,  th e  w ord c la s s  l i s t  b e lo n g in g  
to  i t ,  and th e  l i s t  o f th e  m ost im p o r ta n t b lo c k s .

Dana Konecna i n  h e r  a r t i c l e  e n t i t l e d  ’’The a n a ly s i s  o f  
Czech v e rb  fo rm s” /  2 /1 9 6 5 / ,  p p . 34—51 /  u sed  a  m orphologicaű 
a n a ly s is  a c co rd in g  to  which th e  word to  be a n a ly s e d  i s  t o  be 
d iv id e d  i n to  two p a r t s :  th e  stem  and th e  en d in g , and th e  
ending  sh o u ld  be re g a rd e d  as th e  s t a r t i n g  p o in t  o f  th e
a n a ly s i s .  I n  th e  ca se  o f th e  Czech v e rb s  th e  l a s t  phoneme 
o f th e  ending  r e n d e r s  us enough in fo rm a tio n  o f  gramma t i c a l  
c h a r a c te r  t h a t  th e  a n a ly s is  sh o u ld  g iv e  th e  r i g h t  in fo rm a tio n , 
The a lg o r ith m  o f th e  a n a ly s is  d e s c r ib e d  i n  th e  a r t i c l e  was 
d e v ise d  f o r  an  LGP-30 ty p e  co m p u ter. When fe e d in g  th e  v e rb s  
in to  th e  com puter we a ls o  g iv e  in fo rm a tio n  c o n c e rni ng: 1 /  
th e  word fo rm , 2 /  th e  d i f f e r e n t  v e rb  c l a s s e s ,  3 /  th e  a s p e c t
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o f  v e rb s , 4 /  t h e  le n g th  o f th e  en d in g . The l a s t  phoneme o f 
th e  ending shows u s  a t  th e  same tim e t h a t  where can we f in d  
t h e  n ec e ssa ry  i n s t r u c t i o n s  f o r  th e  a n a ly s i s  of th e  form s 
end ing  in  th e  r e s p e c t iv e  phonem e. I n  th e  case  of compound 
v e rb  forms a n a l y s i s  b eg in s  w i th  th e  a n a ly s i s  of th e  
c o n s t i tu e n t s .  When th e  a n a ly s i s  o f  th e  c o n s t i tu e n t s  on th e  
b a s i s  of the  l a s t  phoneme i s  f in i s h e d  th e  meaning o f th e  
compound verb  fo rm  as  a whole can  be e s ta b l i s h e d  w ith  th e  
a p p l ic a t io n  o f  c e r t a i n  r u l e s .  T h is  a n a ly z in g  method i s  
re g a rd e d  by th e  a u th o r  as  s i g n i f i c a n t  from  two p o in t s  o f 
v iew : on the  one h an d , i t  b r in g s  to  th e  s u r fa c e  some 
ty p o lo g ic a l  c h a r a c t e r i s t i c s  o f  th e  Czech v e rb s , and on th e  
o th e r ,  i t  c l e a r l y  shows some s p e c i f i c  f e a t u r e s  of th e  sem an tic  
s t r u c t u r e  o f t h e  compound v e rb  fo rm s.

L a d is la v  N ebesky  i n  h i s  a r t i c l e  e n t i t l e d  th e  ’’C o n d itio n a l 
rep la cem en t o f  w o rd s” /  3 /1 9 6 5 /»  p p . 3 - 1 2 /  d e a ls  o n ly  w ith  
th e  r e l a t i o n s  b e tw e e n  the  w ords /an d  n o t  betw een th e  w ords 
and word s e q u e n c e s / .  In  o rd e r  to  have th e  m a th em atica l 
d e f in i t i o n s  and fo rm u lae  u n d e rs to o d  we sh o u ld  have to  make a
more d e ta i le d  r e v ie w  on th e  a r t i c l e .  The a r t i c l e ,  f o r  exam ple, 
d o es  not make i t  q u i te  c l e a r  t h a t  to  w hat k in d  o f s e t  do th e  
com plem entary s e t s  r e f e r .  T hat i s  why we om it a more d e t a i l e d  
d is c u s s io n  of t h e  th e o ry  expounded i n  th e  a r t i c l e .

The a r t i c l e  o f  N. A. P ascen k o , e n t i t l e d  "The a n a ly s i s  
o f  e x p re s s io n s  w i th  an adverb  o f  tim e sem an tic  c o n te n ts  i n  
th e  R ussian  and Czech la n g u a g e s ."  /  3 /1 9 6 5 /»  PP* 13-37»
4  /1 9 6 5 /, p p . 26—6 1 /  d e a ls  w ith  th e  a n a ly s i s  of noun / p a r t l y  
a d v e r b i a l /  s t r u c t u r e s  d e n o tin g  adverb  o f  tim e  w ith  o r  w ith o u t 
p r e p o s i t io n .  The s t r u c t u r e s  o f  t h i s  k in d  p re s e n t  a  l o t  o f  
d i f f i c u l t i e s  i n  t h e  course  o f  machine t r a n s l a t i o n  b ecau se  I t  
I s  n o t a t  a l l  e a s y  to  p ro c e s s  them  w ith  fo rm al m ethods 
b ec au se  of t h e i r  in d iv id u a l  c h a r a c te r .  The a r t i c l e  c o n ta in s  
t h e  s y s te m a t iz a t io n  o f th e  Czech and th e  e q u iv a le n t R u s s ia n  
e x p re s s io n s  of te m p o ra l m eaning and a ls o  th e  r u le s  o f  eq u a tio n *  
To ev e ry  meaning more th a n  one s y n ta c t i c  s t r u c t u r e s
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c o rre sp o n d s , eeuäh o f w hich i s  l e x i c a l l y  d e te rm in e d . To th e  
c l a s s  o f  th e  g ram m atica l s t r u c t u r e s  / o r  s im p ly  s t r u c t u r e s /  
c e r t a i n  d e i f f e r e n t i a t i n g  sem an tic  m arks, c h a r a c t e r i s t i c  to  
th e  g iv e n  sem an tic  c o n te n ts ,  a re  a t ta c h e d . The c l a s s  o f  th e  
s t r u c t u r e s  can he so c o n s id e re d  as  i f  th e y  w ere  a  s e t  o f  
synonymous s t r u c t u r e s  w hich c o n s i s t s  o f th e  s u b - s e t s  o f  noun 
s t r u c t u r e s  w ith  o r w ith o u t p r e p o s i t io n  and a l s o  o f s u b s e ts  
o f  ad v e rb s  n o t i n t e r s e c t i n g  each  o th e r .  Of th e s e  th r e e  
s u b s e ts  any  one may be em pty. The au th o r d i f f e r e n t i a t e s  
n in e  g ro u p s d en o tin g  tim e r e l a t i o n s .  The s y n t a c t i c  way o f 
e x p re s s in g  th e  tim e meaning depends on th e  se m a n tic  c o n te n ts  
o f th e  w ords in c lu d e d  i n  th e  s t r u c t u r e .  C o n seq u en tly  th e  
nouns u sed  i n  th e  tim e a d v e rb ia l  e x p re s s io n s  can  be d iv id e d  
in to  two g r e a t  sem an tic  c l a s s e s :  a /  th e  c l a s s  o f  th o se  nouns 
w hich a l r e a d y  i n  t h e i r  form  e x p re s s  a p o in t  o r  d u ra t io n  o f 
tim e /h o u r ,  w in te r ,  F e b ru a ry / ,  and b /  th e  c l a s s  o f th o se  
nouns w hich i n  d i r e c t l y  b u t n e v e r th e le s s  a l s o  e x p re s s  tim e  
th ro u g h  an a c t i v i t y ,  phenomenon o r  s i t u a t i o n  hav ing  a c e r t a i n  
tem p o ra l im p l ic a t io n  /w ork , lu n c h , r e v o l u t i o n / .  I t  i s  e v id e n t  
t h a t  th e  polysem y o f th e  w ords sh o u ld  d is a p p e a r  on ly  i n  th e  
co u rse  of th e  a n a ly s is  o f th e  im m ediate co n te x t: . The two 
g r e a t  se m an tic  groups can  be d iv id e d  in to  f u r t h e r  su b -g ro u p s . 
The a r t i c l e  l a t e r  g iv e s  a d e t a i l e d  a n a ly s is  o f  th e  c a te g o r ie s  
e x p re s s in g  tim e . The append ix  c o n ta in s  th e  l i s t  of th e  
d i f f e r e n t i a t i n g  sem an tic  f e a t u r e s ,  th e  c l a s s e s  of th e  
s t r u c t u r e s  and th e  r u l e s  o f e q u a tin g  th e  Czech s t r u c t u r e s  
w ith  th e  R u ss ian  ones.

ű a rm ila  Panevová in  h e r  a r t i c l e  on "The a n a ly s i s  o f 
e l e c t r o - t e c h n ic a l  t e x t s " ,  /  4- /1 9 6 5 / ,  PP. 3—25 /  g iv e s  an 
acco u n t o f  th e  r e s u l t s  o f th e  l i n g u i s t i c  a n a l y s i s  o f 
t e c h n ic a l  t e x t s .  W ith th e  c o n s id e r a t io n  o f s e v e r a l  v ie w p o in ts  
e ig h ty -tw o  pages o f e l e c t r o - t e c h n i c a l  t e x t  i n  Czech lan g u ag e  
were encoded on punched c a rd s .  I n  s e le c t in g  th e  m a te r ia l  
th e y  have ta k e n  in to  c o n s id e r a t io n  th e  demands o f  th re e  
c o n c re te  t a s k s :  th e  p r e p a r a t io n  o f th e  s y t h e s i s  o f Czech
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la n g u ag e  fo r  th e  p u rp o se s  o f  machine t r a n s l a t i o n  / 1 / ,  th e  
co m p o sitio n  o f t h e  in te rm e d ia ry  language  / 2 / ,  th e  g e n e ra t iv e  
d e s c r ip t io n  o f th e  Czech lan g u ag e  / 3 / .

The f i r s t  p a r t  o f  th e  a r t i c l e  c o n ta in s  th e  d e s c r ip t io n  
o f  th e  system  o f  a n a ly s i s  w h ile  th e  second  an a ly ze s  th e  
r e s u l t s  and p ro b lem s of th e  a n a ly s i s .  The u n i t s  of th e  
a n a ly s i s  are  th e  s in g le  w ords to g e th e r  w i th  th e  a u x i l i a r y  
w ords b e lo n g in g  t o  them . E very  u n i t  was encoded  on punched 
c a r d s .  The a n a ly s i s  o f  th e  s e n te n c e s  i s  c a r r i e d  ou t on th e  
b a s i s  of p r i n c i p l e s  o f  dependency grammar, th e  on ly  
in d e p en d en t c o n s t i t u e n t  b e in g  th e  p r e d ic a te  o f th e  m ain 
s e n te n c e . W ith th e  h e lp  o f th e  d a ta  th e  fo llo w in g  can be 
d e f in e d :  А /  th e  f u n c t io n  o f  th e  words fro m  th e  v iew p o in t o f  
th e  sem antic  s t r u c t u r e  o f  th e  s e n te n c e , t h e  s u b je c t  and th e  
o b je c t  of th e  a c t i o n ,  th e  d i f f e r e n t  d e te rm in a n ts  and th e  
se co n d a ry  p r e d i c a t e s ,  / 2 /  th e  s in g le  c l a s s e s  o f w ords, / 3 /  
t h e  m o rp h o lo g ica l c a te g o r ie s  o f  th e  w ords. F urtherm ore  th e  
a r t i c l e  in c lu d e s  some d a ta  r e f e r r i n g  to  th e  governm ent and 
t o  th e  su rro u n d in g s  o f th e  w ord. The c l a s s i f i c a t i o n  o f  th e  
m a te r i a l  i s  c a r r i e d  o u t on f o u r  l e v e l s .  We s h a l l  n o t h e re  
a n a ly s e  th e  r e s u l t s .V'

A ntonin  R ih a  i n  h i s  a r t i c l e  "On th e  r e c o g n i t io n  p ro ced u re  
f o r  pushdown s t o r e  t r a n s d u c e r s "  /  5 А 9 6 6 / ,  p p . 3-15 /  t a k e s  
a s  a  b a s is  th e  pushdow n s to r e  machine d e s c r ib e d  by R. 1* Evey 
i n  h i s  work "The T heory  and A p p lic a t io n  o f  Pushdown S to re  
M achines" /R e p o r t Ho. N 55-10, The C om putation  L a b o ra to ry  o f  
H arv a rd  U n iv e r s i ty ,  Cam bridge, M a s s a c h u s e t ts ,  1963/*
T h e re fo re , f o r  t h e  sake o f b e t t e r  u n d e rs ta n d in g , he c i t e s  
some d e f in i t io n s  and  th e s e s  o f  th e  above-m en tioned  w ork.
T hen , as  a t h e s i s ,  he r e n d e r s  a  pushdown s t o r e  t r a n s d u c e r  P 
i n  such  a way t h a t  a  r e c o g n i t io n  system  s h o u ld  be i t s  in v e r s e .  
For t h i s  he p ro v e s  t h a t  f o r  a  g iv e n  i f  £  L sequence th e  maximal 
num ber С /а з  th e  f u n c t io n  o f  th e  s e q u e n c e / of th o se  s te p s  
w h ich  a re  im p o r ta n t to  d e c id e  w hether G f  / L /  i s ,  or n o t .
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I f  th e  c o n d i t io n  of th e  t h e s i s  i s  f u l f i l l e d  on a  c e r t a in  
sym bol, th e n ,  he s t a t e s ,  th e  P t r a n s d u c e r  k eep s  th e  r e s p e c t iv e  
sym bol, i f  n o t ,  the sym bol d is a p p e a r s .  Making c e r t a i n  
c o n d i t io n s  th ro u g h  th e  u se  o f  th e s e  n o t io n s ,  b in d in g  on th e  
f e e d - in  sequence  of th e  P t r a n s d u c e r ,  i t  can  be ach iev ed  t h a t  
th e  P t r a n s d u c e r  sh o u ld  become a r e c o g n i t io n  sy s tem . T h is i s  
p ro v ed  by him as  a s e p a r a te  t h e s i s .  The two th e s e s  p ro v id e  a  
s a t i s f a c t o r y  c o n d itio n  f o r  making an  in v e rs e  pushdown s to r e  
machine s u i t a b l e  fo r  t h e  r e c o g n i t io n  p ro c e s s .

In  an o th e r  t h e s i s  he g iv e s  th e  n e c e s s a ry  and s a t i s f a c t o r y  
c o n d i t io n  f o r  a pushdown s to r e  m achine to  become d e te r m in is t ic ,  
nam ely , th e  d e t e r m in i s t i c  in v e rs e  t r a n s d u c e r  can  be r a th e r  
w e ll  used  f o r  th e  r e c o g n i t io n  p r o c e s s .  Here th e  c o n d itio n s  
o f  th e  t h e s i s  r e f e r  t o  th e  form o f  th e  r u le s  o f  th e  pushdown 
s to r e  m ach ine .

A. L iudskanov and E . P a sk a le v a  I n  t h e i r  a r t i c l e  "The 
l e x i c a l  p rob lem s of th e  machine t r a n s l a t i o n  o f  a  R u ssian  
lan g u ag e  m a th em atica l t e x t  in to  B u lg a r ia n " , /  5 /1 9 6 6 /,  p p . 
1 6 -3 0 , 6 /1 9 6 6 / ,  pp. 27—34 /  make an  acco u n t o f  th e  p rob lem s 
o f  th e  d ic t io n a r y  composed by th e  M ath em a tica l and 
C om putation T ech n ica l C en tre  o f  th e  Academy o f  S c ie n ces  o f  
B u lg a r ia . The aim o f th e  a r t i c l e  I s  to  d e s c r ib e  th e  g e n e ra l 
p r i n c i p l e s  o f  composing a d ic t io n a r y  / 1 / ,  t o  r a i s e  and s o lv e  
th e  em erging problem s / 2 / ,  th e  s h o r t  s t a t i s t i c a l  and 
s t r u c t u r a l  d e s c r ip t io n  o f  th e  d ic t io n a r y  / 3 / .

P e t r  S g a l l  g iv e s  th e  resume o f  h i s  work " G e n e ra tiv n i 
p o p is  ja z y k a  a  ceska d e k l in a c e "  p u b lis h e d  i n  Czech, i n  an 
a r t i c l e  i n  volume 6 o f  th e  P rague B u l le t in ,  u n d e r  th e  t i t l e  
"G e n e ra tiv e  d e s c r ip t io n  o f  language and th e  Czech d e c le n s io n "
/  6 Л 9 6 6 / ,  p p . 3-1S / .  The aim of th e  book i s  t o  g ive a  new 
a l t e r n a t i v e  f o r  the g e n e ra t iv e  d e s c r ip t io n  o f  th e  n a tu r a l  
lan g u ag e  w hich b a s i c a l l y  a g ree s  w ith  Chomsky’s g e n e ra tiv e  
grammar b u t does n o t a p p ly  any t r a n s f o r m a t io n  r u l e s .  The 
a u th o r  d is c u s s e s  se m a n tic s  a s  an  e s s e n t i a l  component o f th e  
"g ram m atic a l"  d e s c r ip t io n  and n o t a s  a  s e p a r a te  component
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added to  th e  grammar* W ith  t h i s  s o lu t io n  he w ants t o  avo id  
th e  d i f f i c u l t y  w hich i s  p o se d  hy th e  d i f f e r e n t i a t i o n  betw een 
th e  s y n ta c t i c  s t r u c tu r e  i t s e l f  and i t s  own sem an tic  
r e p r e s e n ta t i o n .

The seco n d  p a r t  d i s c u s s e s  th e  l i n g u i s t i c  c o n d i t io n s  o f  
th e  d e s c r ip t io n s  o f th e  lan g u ag e  on s e v e r a l  d i f f e r e n t  
l e v e l s .  The s t a r t i n g  p o in t  o f  th e  a u th o r  i s  th e  h y p o th e s is  
t h a t  th e re  a r e  a t  l e a s t  tw o l e v e l s  o f  se n te n c e  s t r u c t u r e .
The f i r s t  i s  th e  s o - c a l l e d  sem an tic  s e n te n c e  s t r u c t u r e  /w i th  
s y n ta c t i c  r e l a t i o n s / .  On t h i s  l e v e l , w hich  he c a l l s  a 
t e c t  о g ram m atica l l e v e l ,  t h e r e  a re  b e s id e s  th e  u n i t s  
c o rre sp o n d in g  t o  th e  s y n t a c t i c  r e l a t i o n s  a ls o  l e x i c a l  and 
m o rp h o lo g ica l u n i t s .  The o th e r  le v e l  o f  s e n te n c e  s t r u c tu r e  
i s  th e  phono g ram m atica l l e v e l .  The s in g le  c o n s t i tu e n t s  o f 
t h i s  a re  a ls o  d iv id e d  i n t o  th r e e  ty p e s :  th e  s y n ta c t i c a l  
r e l a t i o n s  and th e  l e x i c a l  u n i t s  have a  d i f f e r e n t  c h a r a c te r  
on t h i s  l e v e l  from  th o se  on th e  te c to g ra m m a tic a l l e v e l ,  
w h ile  th e  m o rp h o lo g ic a l u n i t s  / c o - o r d in a t io n ,  a p p o s i t io n ,  
e n d in g /  and th e  c o rre sp o n d in g  u n i t s  o f  th e  te c to g ra m m a tic a l 
l e v e l  can be m u tu a lly  and unam biguously  made to  co rresp o n d  
t o  each  o th e r .  The t h i r d  l e v e l  i s  th e  morpheme l e v e l ,  th e  
u n i t s  of w hich a r e  th e  stem —morphemes, th e  c a se s  and th e  
p r e p o s i t io n s ,  e t c .  P resum ab ly  th e re  a re  even  f u r t h e r  l e v e l s  
t o  be d i f f e r e n t i a t e d .  U ndoubted ly  we can  speak  of a  
morphophonemic and a phonem ic l e v e l  a s  w e l l .

The t h i r d  p a r t  d i s c u s s e s  th e  m ain fo rm a l c h a r a c t e r i s t i c s .  
The system  h as  s e v e ra l  com ponents. The f i r s t  i s  p ro d u c tiv e  
/g e n e r a t iv e ,  r e c u r s i v e / ,  th e  o th e rs  a re  t r a n s d u c t iv e .  The 
g e n e ra t iv e  com ponent i s  a  c o n te x t f re e  se n ten c e  s t r u c tu re  
gram m ar. The t r a n s d u c t iv e  p a r t  c o n s is t s  o f  f u r th e r  fo u r  
c o n s t i t u e n t s .  T hese keep th e  dom inant symbol u n t i l  sym bols 
depend ing  g e t on th e  outcom ing ta p e .  These fo u r  pushdown 
s t o r e  t r a n s d u c e r s  w i l l  be fo llo w e d  by two o r  th r e e  f i n i t e  
s t a t e  t r a n s d u c e r s  which k eep  on tr a n s d u c in g  th e  
r e p r e s e n ta t i o n s  o f  th e  s e n te n c e s  from one l e v e l  to  th e  o th e r
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t i l l  th e y  r e a c h  th e  phoneme l e v e l .
The f o u r th  p a r t  a t te m p ts  th e  d e s c r ip t io n  o f Czech noun 

d e c le n s io n  w ith  th e  h e lp  o f  fo r ty - tw o  morpheme and tw en ty -o n e  
phoneme r u l e s  arid a t  th e  same tim e talk ing  i n t o  c o n s id e r a t io n  
th e  re q u ire m e n ts  of m achine t r a n s l a t i o n .

P avel Kovák has w r i t t e n  an  a r t i c l e  e n t i t l e d  ’’On a  model 
o f  th e  s t y l i s t i c  component o f language encod ing" /  6 А 9 6 6 / ,  
p p . 19-26 /  b ased  on L . D o le z e l’ s work "A model o f  th e  
S t y l i s t i c  Component o f  Language E nco d in g " , p u b lis h e d  i n  
1965. /  L. D o leze l h as  p u b lis h e d  a whole s e r i e s  o f  a r t i c l e s  
on language encoding i n  w hich he d is c u s s e s  m a in ly  th e  
s t y l i s t i c  com ponent. T h is  component e x p la in s  th e  s o - c a l le d  
s t y l e - c h a r a c t e r i s t i c s . / .  H ere th e  a u th o r  d e a l s ,  f i r s t  o f a l l ,  
w ith  th a t  fo rm a l system  w hich se rv e s  a s  a  model f o r  th e  
o p e ra t io n  o f  a s e l e c t o r .  Then he exam ines d i f f e r e n t  i n t e r  
r e l a t i o n s .  P o r example th o se  e x i s t in g  betw een  th e  s t y l i s t i c  
component and th e  s t y l i s t i c  c h a r a c t e r i s t i c s ,  and betw een  th e  
s t y l i s t i c  c h a r a c t e r i s t i c s ,  t h e i r  p e c u l i a r i t i e s  and th e  
s t y l i s t i c  component o f  language  encod ing .

L a d is la v  Kebesky has c o n t r ib u te d  an  a r t i c l e  w ith  th e  
t i t l e  "On th e  n o tio n  o f  r e le v a n t  f e a t u r e s " ,  /  6 /1 9 6 6 / ,  p p . 
35-44- / •  In. modern l i n g u i s t i c s  th e  th e o ry  o f  l i n g u i s t i c  
l e v e l s  becomes more and more im p o r ta n t.  On t h i s  l e v e l  one o f  
th e  most d e c is iv e  p ro b lem s i s  the  fo rm a tio n  o f  more g e n e ra l  
l i n g u i s t i c  u n i t s  o u t o f  more c o n c re te  u n i t s .  Such a system  
h as  been worked ou t i n  a more d e ta i l e d  way on p h o n o lo g ic a l 
l e v e l .  /S . M arcus, 1963 , Uh Model m atem atic  a l  fo n em u lu i,
S t .  G erce r.m a tem a tic e , 14 , 3 , 4 0 5 - 4 2 1  / ,  /S .  M arcus, 1963, 
L in g u is t i c a  m a tem atica , B u c u re ^ ti ,  5 6 -6 8 / ,  I n  co n n e c tio n  
w ith  t h i s  th e  au th o r i s  d e a lin g  w ith  th e  model o f  M arcus.
He w ants t o  p o in t  o u t t h a t  th e  n o tio n  o f  th e  r e le v a n t  
c h a r a c t e r i s t i c s  of th e  l i n g u s i t i c  u n i t s  a r e  n o t c l e a r  enough, 
and i t  i s  v e ry  d i f f i c u l t  t o  f in d  a s o lu t io n  s a t i s f a c t o r y  
from  ev ery  p o in t  o f v iew .

F in a l l y ,  we may r e a d  a  rev iew  by Dunán P o s p i s i l ,
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e n t i t l e d  "On a l i n e a r i z a t i o n  o f p r o je c t iv e  W—■t r e e s " ,  /  6 /1 9 6 6 / 
p p . 44—68 / .  F i r s t  o f  a l l ,  th e  a u th o r  d is c u s s e s  some p rim ary  
n o tio n s  o f th e  g rap h  th e o ry  because  he c o n s id e r s  th e  use  o f 
g rap h s  t o  be u s e f u l  when d e s c r ib in g  s e n te n c e  s t r u c t u r e s .
A f te r  t h i s ,  he d e f in e s  th e  p r o je c t iv e  W—t r e e  h av ing  marked 
p e a k s , th e n  th e  Ly la n g u a g e . He p ro v es  th e  t h e s i s  t h a t  th e  
r e p r e s e n ta t i o n  i n  th e  Lv lan g u ag e  i s  unam biguous.

Summing up o u r im p re s s io n s  g a in ed  w h ile  s tu d y in g  th e  
d i f f e r e n t  t r e a t i s e s 9 w h ile  we em phasize th e  v a lu e  o f th e  
vo lum es, we would l i k e  t o  p o in t  ou t some i n s u f f i c i e n c i e s .  As 
we have a l r e a d y  m en tioned  th e  p u b l ic a t io n  o f  th e  same a r t i c l e  
i n  in s ta lm e n ts  makes u n d e rs ta n d in g  d i f f i c u l t .  P r in t in g  e r r o r s  
i n  more th a n  one a r t i c l e  a re  a ls o  d i s t u r b in g .  The same r e f e r s  
t o  th e  la c k  o f  e x p la n a t io n  o f  c e r t a i n  sym bols and m arks. I n  
s p i t e  o f th e s e  d e f e c t s  and a s  i l l u s t r a t e d  by  th e  rev iew ed  
a r t i c l e s ,  th e  r e s e a r c h e s ,  and t h e i r  r e s u l t s  accom plished  by 
th e  s c h o la r s  of th e  P rague  C h a rle s  U n iv e r s i ty  and o th e r  
r e s e a r c h  i n s t i t u t e s  i n  th e  f i e l d  o f m a th em a tic a l l i n g u i s t i c s ,  
have f u r th e r e d  t h i s  young b ran ch  o f s c ie n c e  i n  i t s  
developm ent t o  a  v e ry  g r e a t  e x te n t .

j XN ï o a  a u a j
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