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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
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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
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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
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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 .
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