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SO uR "INFORMATIONAL" LANGUAGES AND MODELS. - A SEMANTIC VIEW 

J a n  g a b r § u l a ,  J i t k a  Svobodov~, J a r o s l a v  Svoboda 

F a c u l t y  o f  P h i l o s o p ~ y ,  C h a r l e s  U n i v e r s i t y ,  P rague ,  

Czechoslovakia - - 

(1)  I n  n a t u r a l  l a n g u a g e s  as w e l l  a s  i n  any o t h e r  s i g n  

sys tem code s i g n s  ( semia)  a r e  t o  be d i s t i n g u i s h e d  f rom e p i -  

semis (enunclatlve si6us). 

In artificial ("Info1~natlonal") systems signs are 

sub, so% to asymmetric dualism involving the necessity of eyn- 

ergy of semia in a comparatively insIEnlficant measure when 

compared with signs in natural languageso ' 

On the other hahd, a measure of assymetry may be 

established, for example, in some constituents of the tradlt- 

ional language of arithletlc where even the phenomenon of 

"double articulation" of signs is encountered, plemes funotion- 

Ing - to a limited extent - as pleremes or semlao 

On this ~ ocoasion.we rely on the Common definition of the 

term pleme as a constituting element of the expression, a 

sort of subsymbol, ~l~ment de l°expression (of. J. Pohl, 

23, 453-468)° A new definition of vleme is given on this 

occasion: pleme absolute, relative (semi-symbol),. 

The pleme c o n s t i t u t i n g  t h e  c i p h e r  (Number, q u a n t i t y )  

eemia  i s  s t r o n g l y  dependent  on t h e  s y n t a c t i c  synerg~v  This  

dependence  i s  t he  l a r g e r  t h e  l o w e r  i s  t he  p a r t i c u l a r  numeral  

no t a t  i o n  o 

Both c o n s t a n t  m a t h e m a t i c a l  s i g n s  and co 'na tant  s i g n s  o f  

some o t h e r  " fo rma l i zed ' *  l a n g u a g e s  have  t h e i r  s p e c i f i c  s i g n  
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b a s i s ,  whereas  v a r i a b l e  symbols p o s s e s s  a v e r y  vague meaning 

of  mere " c i p h e r - r e p r e s e n t a t i v e s "  o r  " n u m b e r - r e p r e s e n t a t i v e s " ,  

w i t h o u t  any own d e f i n e d ,  p r e - c o d e d  s y s t e m i c  and s p e c i f i c  d e -  

no t a t  i on • 

Grouped t o g e t h e r  i n t o  o r g a n i z e d  s t r u c t u r e s ,  v a r i a b l e  

s~mbols can f u n c t i o n  as a b s t r a c t  e p i s e m i a  ( e l e m e n t a r y  and 

complex) ,  and thus  as e l e m e n t a r y  mode l s ,  o n l y  f o r  an ( a d v i s e d )  

r e c i p i e n t  c a p a b l e  o f  u s i n ~  c e r t a i n  - e l g o r i t h m 8  m f o r  r e p l s e -  

l n g  symbols by c o n s t a n t  s i g n s  o r  o f  t r a n s f e r r i n g  them i n t o  

s i g n s  o f  n a t u r a l  l a n g u a g e .  

The i c o n  and symptom a c t  as  e p i s e m i a  f o r  an a d v i s e d  

r e c i p i e n t  • 

We can imag ine  a number o f  l o g i c a l  o r  a r i t h m e t i c a l  

l a n g u a g e s  which can  o p e r a t e  - each  w i t h  r e g a r d  t o  a l l  o t h e r s  

- as meta la .nguages .  At t h e  same t i m e ,  t r a n s l a t i o n  a l g o r i t h m  

may sometimes be r a t h e r  complex i n  v i ew of  t y D o l o z i c a ~  

d i f f e r e n c e s  be tween  such  s y s t e m s ,  e • g .  i n  t h e  b i c i p h e r  ( t w o -  

f i g u r e )  numeral  n o t a t i o n ,  s y n t a c t i c a l  s y n e r g y  and l i n e ~  

a r rangement  o f  plemes a r e  e n c o u n t e r e d  i n  a v e r y  p r o f u s e  mea- 

s u r e  when compared t o ,  f o r  example ,  t h e  d e c i m a l  n o t a t i o n  

where t h e  symbol O when p l a c e d  t o  t h e  r i g h t  o f  a f i g u r e  

s e r v e s  t o  m u l t i p l y  i t  by 10. 

The p r i n c i p l e  o f  c i p h e r  plemes i s  v e r y  economioz 3 

plemes may have 6 p e r m u t a t i o n s  (31 - 6 ) ,  4 |  - 24,  5 |  - 120, 

61 - 720, 10! = 3 628 000, but  p lemss  as  l e t t e r s  do no t  

c o n s t i t u t e  semia  i n  e v e r y  p e r m u t a t i o n ,  e . g •  a e l ,  a l e ,  ~ ,  
e l a ,  ~ .  le__Aa. 

(2)  We d i s t i n g u i s h  t h e  " f u n c t i o n a l  s t y l e "  and t h e  

" f u n c t i o n a l  l a n g u a g e "  ( t e c h n i c a l ,  s c i e n t i f i c ,  l o g i c a l ,  a r i t h -  

t a c t i c a l ° ° . )  based  on t h e  s t r u c t u r a l  f e a t u r e s  which  r e f e r  t o  

t h e  t o t a l i t y  o f  t he  d e v i c e s  o f  e x p r e s s i o n ,  t o  t h e  s t r u c t u r a l  

o r g a n i z a t i o n  o f  t h e  t o t a l i t y  o f  t h e  d e v i c e s  o f  e x p r e s s i o n s  

s t r a t a ,  r e g i s t e r s ,  s u b - s y s t e m s ,  s u b - l a n c e s ,  s u b - c o d e s ,  

varieties, "special languages". 
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S c i e n t i f i c  s u b - s y s t e m  and " a r t i f i c i a l "  sys tmn can be 

examined no t  o n l y  i n  c o n t r a s t  t o  o t h e r  s u b - s y s t e N s  ( v e r t i c a l  

- " s o c i a l  n,  h o r i z o n t a l  - " p r o f e s s i o n a l " ,  r e g i o n a l . . . ,  o f .  J .  

S v o b o d o v ~ - C ~ e l o v ~ ,  B e i t r ~ e  z u r  roNm~ischen P h i l o l o g i e ,  X I I I ,  

B e r l i n  1974, Hef t  1 / 2 ,  217-229) o f  t h e  sane  l a n g u a g e ,  bu t  a l s o  

i n  r e l a t i o n  t o  t he  s c i e n t i f i c  subsys tems  o f  o t h e r  l a n g u a g e s .  

(3)  A r i t h m e t i c a l  l a n g u a g e ,  Morse code ( w i t h  s p e c i f i c  

m e r i m n a t i c a l  l e v e l ) ,  c o n v e n t i o n a l  symbols used  i n  t r a n s n L t t t i n 8  

messages  by f l a g s ,  e t  c e t e r a ,  can  be ,  e n t i r e l y  o r  p a r t i a l l y ,  

i n t e r n a t i o n a l i z e d ,  • but  a l s o  " i d i o l e c t i z e d " .  

I n  a n a t u r a l  l a n g u a g e ,  some s i g n s  o r  c a t e g o r i e s  o f  

s i g n s  ( e . g .  S h t f t e r e ,  Tense ,  " V e r b a l "  A s p e c t s ,  o f .  J .  ~ . ,  IN: 

Prague School  o f  L i n g u i s t i c s . . . ,  London, Oxford Univ .  P r e s s  

1972, 95-111) d e n o t e  o r ,  r a t h e r ,  d e s i g n a t e  t h e  s p e a k e r ' s  sub -  

J e c t i v e  c o n c e p t i o n  o f  o n t o l o g i c a l  r e a l i t y  r a t h e r  t h a n  o b j e c t -  

i v e  measurab le  v a l u e s .  A s imp le  example t aken  from p l a n i m e t r y  

i n s p i r e s  us  t o  examine - even  w h i l e  u s i n g  m a t h e n ~ t i c a l  l a n ~  

uage n o t a t i o n  - the  problem of  r e l a t i o n s  be tween  r e a l i t y ,  o r  

a model (whe the r  m a t h e m a t i c a l  o r  p h y s i c a l )  o f  r e a l i t y ,  o r  e l s e  

v a r i o u s  p o t e n t i a l  c o n o e p t i o n a  o f  t he  same r e a l i t y .  

(4)  I n  c o n c l u s i o n ,  t he  problem o f  r e l a t i o n s  between 

v~'TJ.n8 d e g r e e s  o f  d e s i g n a t i o n  o f  t h e  same r e a l  s i t u a t i o n  as 

w e l l  as  t h e  problem o f  t he  r e l a t i o n  be tween  i t s  d e s i g n a t i o n  

by means o f  m a t h e m a t i c a l  e x p r e s s i o n  and one i n  a n a t u r a l  

l anguage  i s  i l l u s t r a t e d  on a m a t h e m a t i c a l  model o f  m e t e o r o l o g -  

i c a l  s i t u a t i o n  wh i l e  t a k i n g  i n t o  accoun t  t he  concep t  o f  a 
f u z z y  se re  

As f a r  as  t ~ e  t r a n s f e r  and d i f u s i o n  o f  t h e  a t m o s p h e r i o a l  

p o l l u t i e n  i s  c o n c e r n e d ,  we d e s c r i b e  them i n  two d i f f e r e n t  

l a n g u a s e s  ( L a s r a n g e ,  E u l e r ) ,  which r e p r e s e n t  a problem,  b o t h  

m u t u a l l y ,  a s  w e l l  as  i n  t h e  moment w h i l e  b e i n g  i n t e r p r e t e d  
i n t o  ~ n a t u r a l  l a n g u a s e .  
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And £t i s  by solWJ-u8 t h i s  problem (ma l4 ;o l ' i t tms ' ,  l i s t  

o~ i n s t r u c t i o n s ,  organ£sram de f i ne d  by J a r o s l a v  3voboda) t h a t  

we want to  avo id  botJa d t e t o r t £ o n  and the  complete l o s s  of  

~nformat ton .  
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