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INFORMATIONAL LOGIC III INFORMATICA 1/89 

Descriptors: LOGIC INFORMATIONAL, RULES FORMATIONAL, 
AX10MS INFORMATIONAL, INFORMATIONAL Anton P. Zeleznikar 
VVELL-FORMED FORMULA (IWFFJ Iskra Delta, Ljubljana 

In thia part of the es8ay two main toploa of tha Inforraational logic 
(IL) are discussed: formation rules wbich govern the atructure of 
inforniationally Hell-foraed formulae (iuffs) and infornational axioDS. 
In the continuation of this eB8ay informational transfornation rules of 
IL will be examined in a formal infomational way. 

Formation rules of IL have to an8wer the question hov to construct 
initial informational fornulae vhich will belong to the ao-called claas 
of iHffB. Vithln this question the so-called operational, operand, and 
parenthetic constituents and their composi tions into ivffs are 
determined. In formatting a formula (iwff) several basic proceBses can 
be applied, for instance, beginnin|l of formula formation, introducing 
of operands and operators in implicit and explicit forma Into the 
context of an iwff, particularization and universalization of formulae, 
etc. Afterwards, formation rules of IL are expoacd in a sbort and 
concise manner. At the end, the question can be put vrhat could be the 
form of a non-informational formula. 

Vithin the tople of Informational axioms the folloving subjects 
are discussed: axiomatization of informational principles, hov 
informational axloms can be generated, axiomB of Informing, 
informational difference, informational circularity, Informational 
spontaneity, Informational ariaing, counter-information, counter-
Informing, informational embedding, informational embedding of counter-
information, informational differentiation, informational integration, 
informational particularization and universalization, informational 
atructure and organization, informational parallelism, informational 
cyclicity, opennesa of informational axiomatization , influence of 
metaphysical beliefa on axiomatization„ and axiomatic oonsequences of 
informational ari.slng. 

Informacijska logika III. V tem delu spisa se obravnavata dve glavni 
naslovni poglavji Informacijske logike (IL): formacijska (oblikovalna) 
pravila, ki urejajo strukturo informacijsko dobro oblikovanih formul 
(ivff) in informacijski aksiomi. V nadaljevanju tega spisa se bodo 
na informacijsko formalen naCin preučevala Se informacijska 
transformacijska pravila IL. 

Formacijska pravila IL morajo odgovoriti na vpraSanJe, katere 
informacijske formule pripadajo t. i. razredu iwff. V okviru tega 
vprašanja se opredeljujejo operacijski, operandni in oklepajni 
konstituenti in njihove kompozicije v iwff. Pri oblikovanju 
informacijskih formul (iwff) se uporabljajo nekateri osnovni procesi, 
kot so npr. začenjanje oblikovanja formul, uvajanje operandov in 
operatorjev v implicitni in eksplicitni obliki v kontekst formul, 
stikanje operatorjev, partikulariziranje in univerzalieiranje formul 
itd. Oblikovalna pravila IL je mogoCe opisati kratko in jedrnato. 
Vprafianje, ki ga je mogoCe postaviti pri oblikovanju formul je, kakfina 
bi lahko bila oblika neinformacijske formule. 

V okviru problematike informacijskih aksiomov pa se obravnavajo 
tale naslovna vprafianja: aksiomatizacija t.i. informacijskih principov, 
kako je mogoCe generirati aksiome, aksiomi informiranja, informacijske 
diference, informacijske cirkularnosti, informacijske spontanosti, 
nadalje aksiomi informacijskega nastajanja, protiinformacije, 
protiinformiranja, informacijskega vmefiCanja, informacijskega vmeBCanja 
protiinformacije, informacijske diferenciacije, informacijske 
integracije, informacijske partikularizaci je in univer zal izacije , 
informacijske strukture in organizacije, informacijskega paralelizma, 
informacijske cikliCnosti ter Se odprtost informacijske aksiomatizacije 
in aksiomatiCne posledice informacijskega nastajanja. 
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II. 2. FORMATION RULES OF INFORHATIONAI. 
LOOIC 

... in rejecting aental represeatatjotie as 
the objecta of belief one is not therebjr 
rejecting the empirical hypothesis that the 
brain ia an information processor and thuB 
proceases in a neural aacbine language. 

Stephen Schiffer [11] 5 

II.2.O. Introduction 

In t h i a s e c t i o n ( I I . 2 . ) we have to aay c l e a r l y 
Hhich kind of informational formula w i l l belong 
t o i n f o r m a t i o n a l l o g i o ( I L ) . Thus , we s h a l l 
d e a l w i t h t h e q u e s t i o n how t o c o n s t r u c t 
informational foroulae which w i l l belong to the 
l e g a l form of informational fornulae . The word 
l e g a l w i l l have the meaning of wel l - formed, We 
have to s t a t e p r e c i s e l / uhat i a an expre8aion 
c o m p o s e d o f i n f o r m a t i o n a l o p e r a a d a , 
i n f o r m a t i o n a l o p e r a t o r s « and p a r e n t h e t i c 
d e l i m i t e r s , i n auch a way t h a t I t w i l l 
r e p r e s e n t the s o - c a l l e d i n f o r m a t i o n a l w e l l -
formed formula ( i w f f ) . 

In the c o n t e x t of f o r m a t i o n r u l e s we muat 
c o n s i d e r t h a t an iwf f has t o be c a p a b l e of 
represent ing any Information, most abs trac t as 
w e l l as most ordinary l i f e informat ion, s imple 
as wel l aa most complex one. In t h i s r e s p e c t , 
i t s e e m s a e n s e f u l t o put t h e f o l l o w i n g 
q u e s t i o n : "Is i t p o a s i b l e to a t a t e e x p l i c i t l y 
Hhat w i l l be the l i m i t a of formula formation or 
in i t a t a l i p o a s i b l e to s e t any f i x e d l i m i t a 
which would d i s a b l e r e a l i z a t i o n of any genera l 
p r i n c i p l e of i n f o r m a t i o n ? " W i t h i n t h i a 
d i l e n m a t i c vievr o f f o r m a t i o n o f an 
i n f o r m a t i o n a l formula we s h a l l d e v e l o p some 
b a s i c r u l e s of formation, not saying that these 
r u l e s are the on ly p o a s i b l e ones . 

Already wi th in the p r i n o l p l e s of information 
( [ 4 ] or [ 1 0 ] r e s p e c t i v e l y ) i t wa8 Bhown how 
informat ional formulae can be composed on the 
l e v e l of n a t u r a l l a n g u a g e . T h i s e x p e r i e n c e 
t e l l a us t h a t informational formulae are in no 
Hay l i m i t e d sequencea of informational operands 
and i n f o r m a t i o n a l o p e r a t o r s i n r e l a t i o n t o 
apoken and »rr i t ten l a n g u a g e . R e l a t i o n s h i p s 
H i t h i n i n f o r m a t i o n are o b j e c t l v e ( o p e r a n d -
c b a r a c t e r i s t l o ) and s u b j e c t i v e ( o p e r a t i o n a l ) 
and c a n be c h a n g e d f r o a t h e o p e r a n d t o 
o p e r a t i o n a l s t a t e s and v l o e v e r s a d u r l n g an 
i n f o r m a t i o n a l p r o c e s s . T h u s , a l o c a l 
i n f o r m a t i o n a l o p e r a t o r oan be v lev ied a s an 
opera t iona l v a r i a b l e in a Hlder informational 
o b s e r v a t l o n . Due t o t h i s p h e n o m e n o l o g y of 
i n f o r m a t i o n a l c o m p o s i t i o n a o f o p e r a n d s and 
o p e r a t o r s , i w f f 8 a r e , i n g e n e r a l , n o t 
a t r u c t u r a l l y l i m i t e d in any p a r t i c u l a r Hay. 
l i i m i t a t i o n s c a n be d e t e r m i n e d i n c a s e s o f 
p a r t i c u l a r informational t h e o r i e a , concerning, 
f o r i n s t a n c e , f o r m a l l o g i c a l s y 8 t e m s a s 
t r a d i t i o n a l symbolic l o g i c , modal l o g i c , e t c , 
which can be conce ived as s p e c i a l p r o j e c t i o n s 
( p a r t i c u l a r i z a t i o n s ) of informational l o g i c . 

The next f a c t to be e x p l i c a t e d i s , that a e t s of 
o b j e c t s of IL are g e n e r a t i v e , i . e . not l i m i t e d 
(determined once and for ever) in advance. Only 
s t a t i c t h e o r i e s dea l with f i n i t e and s t r i c t i y 
determined s e t s of o b j e c t s and aa such are 
u n d e r s t o o d t o be t h e most i n f o r m a t i o n a l l y 
p r i m i t i v e ( s t a t i c ) f orms of I L . In t h i a 
r e s p e c t , the s e t of formation r u l e s of IL w i l l 
not be s emant i ca l ly l i m i t e d and informational 
operators w i l l be r e c r u i t e d depending on needs , 
g o a l s , and a p p l i c a t i o n s , which a r i s e durlng an 
informational p r o c e s s . S imi lar w i l l hold for 
i n f o r m a t i o n a l o p e r a n d s o c c u r r i n g in 
i n f o r m a t i o n a l f o r m u l a e . The p r i n c i p l e o f 
informational a r l s i n g w i l l govern the a r i s i n g 
o f c o n c r e t e f o r m a t i o n r u l e a ( c o n c e r n i n g 
concrete informational o p e r a t o r s ) . Honever, i t 
w i l l be p o a s i b l e t o p r e s e n t t h e e s s e n i i a l 
framework of the a r i s i n g o f f o r m a t i o n r u l e s 
wi tb in IL. 

II.2.1. Informational Operands aa 
Conatltuents of IWFFs 

The nature of information is variable in i ta 
arising, changing, vanishlng, and disappearing. 
An informational operand is such a sort of 
variable information. We have the following 
basic definition concerning an informational 
operand as iwff: 

[Operands] : 
Informational variable a, defined as 
informational operand, is iwff. This operand 
can represent various kinds of information 
belonging to an informational realm. Thus, 

('ot is Informational operand') * 
('o is iwff') • 

In many casea it ia reasonable to aeparate 
informational entitles as variable operands. 
So, one can set tbe following definition: 

,_ , ,DF2.' (OperandaJ : 
A s e t of informational v a r i a b l e s a, ^, . . . , f, 
i n w h i c h a , 0 , . . . , f a r e d e f i n e d a s 
i n f o r m a t i o n a l o p e r a n d s , i s i w f f . T h e s e 
v a r i a b l e s of the a e t can r e p r e s e n t v a r i o u s 
k i n d s o f i n f o r m a t i o n b e l o n g i n g t o g i v e n 
informat ional domains. I t i s : 

Ca. p. T are informational operands') 
* Ca, p, ... , T i8 ivrff) 

In the last definition, tbe commas can be 
understood as inforoutional operators, Hhlcb 
connect operands into an informational set. 
The sequence a, p, ... , -|- oould as well be 
written in the folloning way: 

comma "̂  comma comma 

where |= ia the set-connective 
comma 

informational operator representing the 
delimiter ",". A aet of operands o, p, ... , f 
can be represented by a resultant operand, say 
5, where 

P. 
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In t h i s c a a e , t h e s i m b o l ' = ' i s t h e 
informational operator of r e p r e s e n t a t i o n . I t 
has the meaning that ? r e p r e 3 e n t a t i v e l y Inforais 
o , 3 , . . . . T or 

5 t=_ a. p, 

Let the definition reverse to set noH 

lOperandsl : 

[Operanda] : 
If a represents an iwff, then a ia an 
informational operand: 

( 'a ia iviff ' ) * 
{'a i s i n f o r n a t l o n a l operand') • 

This d e f i n i t i o n says that i r r e s p e c t i v e of how a 
i s s t ructured as iHff , in f a c t , i t r epresent s 
an i n f o r m a t i o n a l o p e r a n d ( t r a d i t i o n a l 
v a r i a b l e ) . Or, in other words: i r r e a p e c t i v e of 
i t s a t r u c t u r e , an iHff can always be uaed as 
i n f o r m a t i o n a l o p e r a n d or can be p u t under 
o p e r a t l o n o f a n . i n f o r m a t i o n a l o p e r a t o r . 
Bverything which Ia i n f f can be operated or can 
become an operand in the s t r u c t u r e of another, 
h igher formula. In the iwff 

«» P T 

a, p , . . . , -r are iwf f a , s o , eacb of t h e e e 
i w f f s can have i t s OHn s t r u c t u r e . 

DP4 lOperandaJ : 
I f a, p , . . . , f are informational operands, 
then 8f in SJ(a, p T) ia the s o - c a l l e d 
f u n c t i o n a l i n f o r m a t i o n a l o p e r a n d ( f i o ) or 
i m p l i c i t informational operator ( i i o ) . In an 
iwff , a f i o performs as informational operand, 
h o w e v e r , i t b a s t h e i m p l i c i t o p e r a t i o n a l 
p r o p e r t y . In t h i s r e s p e c t , an i n f o r m a t i o n a l 
operand can be a func t iona l or a non- funct ional 
v a r i a b l e . F i o s or l i o s w i l l be marked by 
Capital Oothic l e t t e r a ( for i n s t a n c e , %, S, (S, 
e t c . • 

In 0 ( a , p , . . . , -f) , the operand v a r i a b l e s a, 
P, . . . , T can be f u n c t i o n a l as w e l l as non-
f u n c t i o n a l . Some d i s t i n g u i s h e d i i o s (or f i o s ) 
a r e , for i n s t a n c e : 

S 

s 

5 

3 

2 

a 

general Informing, for instance, 
as Informing of the variable a, 
behavioral Informing or behavior of 
a being, 
counter-Informing of informatlon, 
informational differentiation (uhloh 
could be the 8ynonym for counter-
Informing) , 
informational embedding (of counter-
informatlon or new Information into 
source informatlon), 
general implicit functional operator, 
Informing or Informational 
integration, 
motor or behavioral Informing of 
a being, 
metaphysical Informing of a being. 

V informational particularizatlou 
(subscription of informational 
operatora) and informational 
universallzation (superscription of 
informational operatora), 

6 8ensory Informing of a being, etc. 

Marking by Gothic lettera does not mean that 
alBO capital Latin lettera cannot be used 

DFl (according to {Variablea] ) for the purpose 
of marking implicit operatora within the 
operand expreBsiona. In this senae, for the 
above list of aarkars of Informing, alsp the 
Latin lettera A, B, C, D, E, F, I, L, H, P, S, 
etc. oan be used, reapeotivel/. Gothic latters 
are introduced for better diatinctneas of 
implicit operatora In the exprea8ion of 
operands. 

II.2.2. Informational Operatora aa 
Constituenta of IWFFa 

In IL operatora are understood t o be v a r i a b l e . 
In g e n e r a l , informational operatora , presented 
by t h e m e t a s y m b o l h> H i l l b e l o n g t o a 
g e n e r a t i v e , p o t e n t l a l l y u n l i m i t e d s e t o f 
informational operatora . In c o n t r a s t t o the s o -
c a l l e d i m p l i c i t informational operatora marked 
by c a p i t a l Gothic l e t t e r a , metaoperatora belong 
t o t h e s o - c a l l e d e x p l i c i t i n f o r m a t i o n a l 
operatora , which w i l l be marked by d i a t i n c t i v e 
s p e c l a l a y m b o l a . The s e t o f i n f o r m a t i o n a l 
o p e r a t o r s i s g e n e r a t e d by t h e two a l r e a d y 
mentioned i n f o r m a t i o n a l p r o c e d u r e a , c a l l e d 
p a r t i c u l a r i z a t l o n and u n l v e r s a l i s a t i o n of 
e x i a t i n g m e t a o p e r a t o r a or a l r e a d y 
p a r t i c u l a r i z e d or u n i v e r s a l i a e d operatora . The 
p r o c e s s o f p a r t i c u l a r i z a t l o n or 
u n i v e r s a l l z a t i o n can alway8 begln from tha most 
g e n e r a l i n f o r m a t i o n a l o p e r a t o r \=, Hhich a s 
metasyrabol r e p r e s e n t s t h e s o - c a l l e d g e n e r a l 
operat iona l v a r i a b l e . In IL, on the l e v e l of 
informational operat iona , vre r e g u l a r l y have to 
dea l wi th o p e r a t i o n a l v a r i a b l e s r a t h e r than 
with o p e r a t i o n a l c o n a t a n t s . I n f o r m a t i o n a l 
operands, aa w e l l as Informational operatora , 
u n d e r l i e t h e s o - c a l l e d p r i n c l p l e o f 
informational a r i a i n g . 

[Operatora] : 
The i n f o r m a t i o n a l o p e r a t o r ^ i s o p e r a t i o n a l 
v a r i a b l e and ia the 8ub- iwff . This opera t iona l 
v a r i a b l e r e p r e a e n t s v a r i o u a k i n d a o f 
informational opera tors , whicb can be generated 
by p a r t i c u l a r i z a t l o n and u n i v e r s a l l z a t i o n of ^, 
according to the needs , g o a l a , a p p l i o a t i o n , and 
unders tand ing of an i n f o r m a t i o n a l f o r m u l a , 
which i s an iwff represent ing an informational 
form, procesa , or phenomenon. In the aame Hay 
aa does the operator h> the p a r t i c u l a r i z e d and 
u n i v e r s a l i z e d operators under l i e the pbi losophy 
of t h e i r further (recurrent ) p a r t i c u l a r i z a t l o n 
and u n i v e r s a l l z a t i o n . Thus, 

('^ i s operat iona l v a r i a b l e ' ) ^ 
('t= i s a u b - i w f f ) 

('h t, ^^ operational variable') ^ 

( '1= ^ is sub-iwff') part 
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(•(=" i s opera t iona l v a r i a b l e ' ) 
^,|^univ ^^ 8 u b - l w f f ) 

where h . ia a particularized explicit 
operator and t= is a universalized explicit 
operator. Further, it is possible to nark 

and <̂ art> - h^^^ (^=""i^) = »'^(t=) 

Hhere $ , i s the i a p l l c i t i n f o r s a t i o n a l operator 
t of p a r t l c u l a r i z a t l o n and V t h e i m p l i c l t 

i n f o r a a t l o n a l operator of u n i v e r s a l i z a t i o n . • 

In a e v e r a l c a s e s I t i s r e a s o n a b l e t o 
c o n c e n t r a t e i n f o r B a t i o n a l o p e r a t o r s i n t o 
( regu lar ) f u n c t l o n a l composi t lons of o p e r a t o r s . 
In such c a s e s , the fo l lovi ing d e f l n i t i o n oan be 
adopted: 

[Operatorsl : 
A s e t ( t y p e ) J= o f p a r t i c u l a r i z e d and 
u n i v e r s a l i z e d o p e r a t i o n a l v a r i a b l e e or 
informational o p e r a t o r s , raarked for exaniple as 
Ni> Nn> ••• > 1̂  > i s the b a s i s from which theae I Z D 
e lementa can be taken t o c o n s t r u c t t h e s o -
c a l l e d o p e r a t i o n a l c o n c a t e n a t i o n s i n t h e 
fo l loHing way: 

(1) 

(2) 

k = i=. , uhere t. € t=, is operational •̂ con "̂1 "̂ 1 '̂ ' •̂  
concatenation (OC); 
•=oon = <>=con^J>' "•»̂ ^̂  *=J ̂  l=. ie a 
recursive definition of OC. 

If t= is an OC, one can write instead of (1) "̂ con 
and (2): 

(1) (Ni e )=) <^on - ^> 
(2) ((N. € |=> A ('t=̂ „„ »arks 0C'>) * 

J oon . 
"^con'^j' 

E x p r e e s i o n (2 ) i s a k i n d o f i n f o r a a t l o n a l 
•odus (a p a r t l c u l a r for> of the s o - c a l l e d aodua 
i n f o r a a t i o n i s ) : 

|=, € =̂, <'*=j,p„ denotes OC') 

C h \=. i s OC') 

The consequence of [Operators ] is that |=̂  
is a word belonging to the set 

«1=1' ^ 2 ' ^J \ {] 

where O denotes the eiipty set. Hj,^^ i« a 
conposition of informational operators in an 
arbitrary coBplex (interweavlng) Hay. In a 
partlcular čase, )= can be the linear (usual, 
nathenatlcal) conposition of operators. The 
coaplex coBposition means a parallel 
linterweaving) activity of operators 
conatituting t= . For instance, we shall allon con 
the notation h"* instead of |=HI, where in H"* the 
relation of doBiinance |= A Hi Hill be aasuned. It 
is evident that among operators, constituting 
t= , additional dependencies (relationa) can 
be deternined. 

COperatorsj''^**: 
If t= 
in format i onal 
v a r i a b l e ) : 

con represents a 8ub-iwff , then h ia 
o p e r a t o r ( o r 

an 
o p e r a t i ona 1 

{ 'Nj,^^ i s 8 u b - i w f f ' ) :> 

'''̂ con ^^ "" operational variable') • 

This definition say8 that Irrespective of how 
'̂ con *^ •* 8ub-iwff is atructured, in fact, it 
represents a composite (compIex) operational 
variable in which its conponents (suboperators) 
are variables too. Forinally, as a concatenation 
of operational variables, |= functions as an 
operator conposition. In regard to an iwff, a 
8ub-iwff is in some way a reduced forn of the 
iwff concept. This reductlon is seBBntically 
presented as the prefix 'aub' in Bub-iwff, 
which is a concatenation of informati ona 1 
operators and is marked by operator f= 

II.2.3. Parenthetic Deliaiters and 
Parenthesizing of IWFFa 

In f a c t , p a r e n t h e t i c d e l i n i t e r s can be 
understood ae the d e l i a i t i n g i n f o r m a t i o n a l 
operators wi th in an iwff . Their funct ion i s to 
determine the s o - c a l l e d i w f f ' 8 u n i t i e s within a 
formula . A u n i t y of an i w f f can be uaed as 
operand of a h i g h e r o p e r a t o r s t r u c t u r e . For 
p a ren th e t i c d e l i n i t e r s arb i t rary 8yinbols oan be 
i n t r o d u c e d , f o r i n s t a n c e , p a r e n t h e s e s , 
b r a c k e t s , e t c . B e s i d e s p a r e n t h e s e a , i t i s 
p o s s i b l e t o i n t r o d u c e t h e s o - c a l l e d n o n -
a u b s t a n t i a l d e l i m i t e r i by Hhich the s o - c a l l e d 
non-subs tant ia l part of an iwff w i l l be marked. 
So, l e t us have the f o l l o v i n g d e f i n i t i o n ; 

[De l lB i t er s ]" ' '^ : 
Irrespective of their choice, the parenthetic 
delimiters occurring in an iwff unite parts of 
the iwff or the Khole iHff, Hith the intention 
to define the unit they deliait to be used for 
soae operation over the unit. Parenthetic 
delimiters occur alHays in pairs, consisting of 
the begioning and the ending delialter, and oan 
be nested within Other pairs of deliaiters. 
U8Ually, parenthetic dellBiters will be denoted 
by ' ( ' for the beglnning and by ' ) ' for the 
ending delimiter. However, also other kinds of 
delimiters can be introduced, for instance, the 
pairs [, } and (, ], ali of vhich can be 
understood as particularizations of the 
delimiter operators Nw_- af"! t=- JI denoting the 
beglnning and the ending parenthesis. • 

IDeliBlters]''''^: 
Parenthet i c d e l i m i t e r s can be used in pa i r s In 
such a way, t h a t they d e l i m i t an e x p r e 8 B i o n 
Mithin an iwff , which i s e i t h e r an iwff or a 
s u b - i w f f . In t h i s č a s e t h e u s u a l n e s t i n g 
p r i n c i p l e of parenthes iz ing i s v a l i d . • 
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[DelimitersJ : 
A apecial, unary delimiter is in fact the 
aynibol, markini; the so-called non-substantial 
or self-comprehensive part of an iwff. This 
delimiter is composed of three consecutive 
dots, thua '...'. The three-dot delimiter la a 
legal simbol of an iwff. • 

{Delimiteral^^: 
Considering the previous three definltions, the 
legal formulae or iwffB are, for instance: 

a., . P, <...( )J 

With the l a s t formula we can even determine the 
p o s i t i o n i n g o f p a r e n t h e a e s i n an i u f f . 
E v i d e n t l 7 , t h i s formula can be r e H r i t t e n as 
a ( p ( T ) ) i where the e n t i t i e s a, $ , and T a r e 
u n d e r s t o o d a s u n s u b s t a n t l a l p a r t s o f t h e 
formula in queat ion . • 

I I . 2 . 4 . Some Bas ic ProceBses Hithin 
the Formation of Formulae 

So,far, Me have used the following baaic 
processes in the fornation of a formula: 

(1) Introducing of informational operands aa 
constituents of an arising formula, where the 
operand as a variable repreaents an iwff. 

<2) Setting of informational operands into seta 
of variables, where distinct variables were 
separated by commas. Such a set of variables 
vfas declared to be the iwff. 

(3) Introducing of explicit informational 
operators of the type )= in an arising formula 
and concatenating them by other informational 
operators into a sub-iwff (OCa) Hithin an iwff, 

(4) Introducing of explioit informational 
operators and their operatlonal concatenationa 
(OCs) and concatenating them Hith operands and 
their informational sets, thus formattlng an 
iwff. 

(5) Introducing of implicit informational 
operators of the type g (functional operands) 
into the oi>erand parts of an arising formula 
and concatenating them (functionally) to an 
parenthesized informational set of operand 
variables. 

(6) Introducing of explicit and implicit 
informational operators in a particularized and 
univeraalized way of their ohoice. Hven if 
operational particularization and 
univeraalization are the baaic formattlng 
principles, they could be understood first of 
ali aa formula transformation principles (see 
subsection II. 5). 

(7) Formattittg a oomplete formula (iwff) means 
to use rules (l.)-(6) in an arising manner. In 
this respect an instantaneous formula can be 
always developed by further stepa proceeding 
from one formational atate to the other in a 
groving (enlarging) or a vanishlng (reducing) 
manner. 

II.2.5. Formation Rules of IL 

In the previous definitions of the subsection 
II.2 we gave the rules for formation of an iwff 
in the follouing way: it wa3 said what operands 
and operators constituting a formula are. Then 
it was aaid hqw operands and operators can be 
combined or concatenated into a formula. Also, 
the uše of the so-called delimiters, vhich 
determine the units or subunits of a formula, 
was deacribed. There were not any particular 
restraints for formula formation. In general, 
combinlng of operands, operators, and 
delimiters in the described way, leads to the 
formation of a formula. In such formatting 
processes, particularizatIon and 
universalization of operators are stili 
poBsible. 

DFl tFormattlng of formulae] : 
An informational well-formed formula (iwff) can 
be constructed by the uae of the definitions 

,DF1 ,r. J ,t)F4 r« ^ ,DF42 
[Operands] 

[Operators] 
,DF3 

[Operands] 
DF44 

t)F4 

and [Delimiters] 

[Operators] 
DFl 

(Delimiters] *" by concatenating (combining) 
operanda, operators, and delimiters according 
to the deacription in subsection II.2.5. With 
this procedure produotion of an iwff is 
assured. B 

DP2 [Formattlng of formulae] : 
Informational well-formed formulae, being 
constructed according to the previous 
definition, can be composed into the so-called 
informational 8ystem. In this system, distinct. 
iwffs are separated by commas or/and can appear 
in different linea. SiBilarly as a single iwff 
can be marked by a 8ymbol of operand, the 
informational system can be marked by a symbol 
of operand. Informational system performs as 
ivff. • 

Later on, d i s c u s s i n g the transformation r u l e s , 
we s h a l l ahoH how formulae can be decoraposed 
in to aystema and how s^atems of formulae can be 
compoaed i n t o f o r m u l a e under c e r t a i n 
c i r c u m s t a n c e s . In t h i s e 8 s a y Me have g i v e n 
severa l examplea, Mhich c l a r i f y and i l l u s t r a t e 
the p r i n c i p l e a of formula formatt ing . 

II.2.6. What Could Be a Mon-Informational 
Formula? 

The f i r a t approach to t h e t o p i c a l q u e 8 t i o n 
c o u l d be i n q u e s t l o n i n g Mhat a r e a l r e a d r 
i n f o r m a t i o n a l f o r m u l a e . The answer t o t h i s 
c o u n t e r - q u e a t i o n i s t h a t a l i m a t h e m a t i c a l 
f o r m u l a e c e r t a i n l y b e l o n g t o t h e c l a s s b f 
informational formulae. Hovever, informational 
formulae are not necesBar i ly mathematical , for 
mathematicB does not d e a l Hi th t h e c r e a t i v e 
component of Information (Informihg, a r i s i n g , 
g e n e r a t i n g , f u n c t i o n a l c h a n g i n g , e t c . ) . The 
s e m a n t i c s o f i n f o r m a t i o n a l o p e r a t o r s and 
operands as v a r i a b l e s u b j e c t s and o b j e c t s i s 
g e n e r a t i v e , whi le mathematical ly chosen o b j e c t s 
are invar iab ly determined. 
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The answer to the topical question is that 
anj'thing we form out of informational operands, 
operatora, and parenthetio delimitera is either 
iwff or sub-iwff. Certainly, there exiBt sone 
uneasential distinctlons. For instance, if we 
take two informational variables, 8ay a and ^, 
we can form several compoaitions, such aa 

ag, a, p, a O ) , <a)P, 

etc. The first oaae can be interpreted as 
informational concatenation of <x and p, which 
is already knovm as operational concatenation 
of the type (= . In a aimllar way it is 
posaible to determine the so-called operand 
concatenation and the concatenation of mixed 
operand and operator components. This is 
already performed in the čase of iwff 
formation. The aecond čase concerns the ao-
called informational set of components a and p. 
The third caee can, in general, have two 
subBtantially different interpretations: a can 
be an implicit operator and p its argument, or 
the parentheses ' ( ' and ' ) ' are used siinply as 
formula delimiters, where a is an explicit 
informational operator. In the fourth caae ve 
have to do with a similar caae as in caae 
three, etc. One can feel that any formula 
expres8ion can have its informational sense, 
interpretation, understanding, and that it is 
not possible to 8ay deci8lvely vrhat an 
informational formula cannot be. 

The last statement ia evidently only a 
consequence of the fact that there ia not 
anything uhich could not be informational. This 
"all-embracing" principle governa not only the 
realm of the real Information (metaphraics) , 
but also its concept of aelf-formalization. In 
thia respect, informational logic introduces a 
free, legal, and effective concept for dealing 
with cases concerning the generative, creative, 
or intelligent nature of information. It has to 
be said that the introduced semantics of IL is 
initial and has stili to be elaborated and 
developed to the levela, where it vrould satisfy 
more properly the needa of a particular arising 
of information. 

II. 3. INFORMATIOMAL AXIOMS 

. . . and in the end one is left witb the no-
theorjr theory of meaning, the detletionarr 
thought that the guestion that now define 
the philosophjr of meaning and intentionali tx 
ali have false presuppositions. 

Stephen Schiffer [11] 3 

II.3.0. Axiomatization of Infornational 
Principles 

We s h a l l now come to the point at which i t w i l l 
be p o s s i b l e t o make an a u t h e n t l c s e l f -
experience how axioraatizat ion of the s o - c a l l e d 
p r i n c i p l e s of information <(4] or [10)1 opens 
t h e a b y s a o f making t h e a e p r i n c i p l e s 
f o r m a l i s t l c , i . e . to g ive them forma of i w f f a . 
Agaln, the aemantics of operands and operators 
Mil i take i t s informational power. In f a c t , by 
sx iomat i za t ion of informational p r i n c i p l e s , KC 
a r e e n t e r i n g t h e a b y s m a l d o n a i n o f 
informational phenomenology. I f 8omebody i s in 
doubt whether t h i s i s or i s not so as we have 
s t a t e d r i g h t now, l e t him 8 imply f o l l o « the 
experimenta and in ten t iona of the sub8equent 
informational a x i o m a t l z a t i o n . The nature of the 
m e n t i o n e d a b y s s i a t h a t i t i s p r a c t i c a l l y 
i n e x h a u s t I b l e , t h a t a x i o m a t i z a t i o n aa an 
i n f o r m a t i o n a l a p p r o a c h can g e n e r a t e sn 
u n l i m i t e d and u n f o r e s e e a b l e s e t of ax ion i s , 
vhere the end cannot be aeen a t a l i . I t may 
Bound Burpri8ingly t h a t informational axioms, 
although i n t u i t i v e l y deduced from informational 
p r i n c i p l e s , can and u i l l i l l u a i n a t e t h e s c 
p r i n c i p l e s i n a r e f r e s h i n g , n e v , and 
t h e o r e t i c a l l y e l u c i d a t e d way. 

We are now coming to the po int where we have to 
dec ide what can be an informational axiom. The 
b a s i c a s s o c i a t i o n of i d e a a i s t h a t the s o -
c a l l e d informational p r i n c i p l e s <discu8sed in 
(41 and a l s o in [10] ) have to be axiomati3ed. 
The f i r s t i m p r e s s i p n i s t h a t t h e main 
d i f f i c u l t y may l i e i n t h e p r i n c i p l e of 
i n f o r m a t i o n a l a r i s i n g w h i c h c o n c e r n s n l l 
informational e n t i t i e s , operands, as wel l aa 
operators of a formula. Informational arislni? 
i s t h e s e m a n t i c p r o p e r t y o f o p e r a n d s and 
opera tors . Resulta of applylng informational 
o p e r a t o r s i a t h e a r i s e n i n f o r m a t i o n , f o r 
i n s t a n c e , counter - ln format ion . S imultaneouslr 
to the a r i s e n i n f o r m a t i o n a l s o In forming of 
i n f o r m a t i o n a r i a e a or new i n f o r m a t i o n a l 
c o m p o n e n t s a r e coming i n t o e v i s t e n c e . 
E v i d e n t l y , t h e a e b a s i c n e c b a n i s m s o f 
information have to be formally axiomat ized. To 
e n t e r i n t o t h e d i a c o u r a e o f i n f o r m a t i o n a l 
a r i s i n g a r e c u r r e n t and i n f o r m a t i o n a l 1 y 
interwoven approach i s neces3Bry. 

II.3.1. The Kain Axiomatic Principles 

II.3.1.0. How Axioms Can Be Generated 

It ia Bimply poaalble to follow principles of 
information [4] and aake the list of axioma. 
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H h i c h V l i l i be c o n s t r u c t e d i n t h e n e x t 
paragraphs. ThuSi ve s h a l l have the fo l lowing 
ax ioos concerninK the 8ubsequent Informational 
e n t i t i e s : Informing and o u t u a l I n f o r a i n g of 
I n f o r m a t i o n , i n f o r o a t i o n a l d i f f e r e n o e , 
i n f o r m a t i o n a l c i r c u l a r i t j r , i n f o r m a t i o n a l 
s p o n t a n e i t y , a r i s i n g of informatloui counter-
informationi counter-Informing of Information, 
i n f o r m a t i o n a l e m b e d d i n g , i n f o r m a t i o n a l 
embedding of counter - in format ion , informational 
d i f f e r e n t i a t i o n , i n f o r m a t i o n a l i n t e g r a t i o n , 
i n f o r m a t i o n a l p a r t i c u l a r i z a t i on and 
informational u n i v e r s a l i z a t i o n , informational 
f o r m u l a , i n f o r m a t i o n a l a t r u c t u r e and 
i n f o r m a t i o n a l o r g a n i z a t i o n , i n f o r m a t i o n a l 
p a r a l l e l i s m , informational c y c l i c i t y , opennesa 
of informational a x i o m a t i z a t i o n , informational 
axionis and metaphysical b e l i e f s , and axiomatic 
consequences of informational a r i s i n g . 

<4) O t= a ) * 
(<a t= ^ ) v O H oc) v (P 1= a) V (a =( p) ) 

( 5 ) (a =4 P) * 
( ( a 1= P) v O H a ) v O =̂ o> V (a =1 p ) ) 

(6 ) (<a t= P) V (p =1 a ) ) 

e t c . 

( (p 1= a ) v <a H p ) ) 

The comment t o t b e s e a x i o m s l e t h a t t h e 
i n f o r m a t i o n a l o p e r a t o r s )= and =H h a v e 
m e t a e q u i v a l e n t power and t h a t i n m u t u a l 
Informing of Information e n t i t i e s a l i p o s s i b l e 
c a s e s of Informing of the invo lved Information 
can be conaidered. 

I I . 3 . 1 . 1 . Axioma of Informing of Information I I . 3 . 1 . 2 . Axioma of Informational Di f ferenoe 

I f we say that a marka an informational e n t i t y , 
i . e . Information, then i t ia supposed that th ia 
e n t i t y has the p r o p e r t y of inward (ONn) and 
o u t w a r d ( c o n c e r n i n g o t h e r I n f o r m a t i o n ) 
i n f o r m a t i o n a l deve lopment or I n f o r m i n g . For 
t h i s informational property of Informing the 
operator v a r i a b l e or general metaoperator ^ vias 
i n t r o d u c e d . A c c o r d l n g t o our p r e v i o u s 
d i s c u s s i o n we can propoae the f o l l o u i n g axioBe: 

[Axioas l : 

(1) ('a ia Information') * ((a Ĵ ) V (=j a)) 

(2) Ca ia Information') * ((H o) V (a =<)) 

(3) {(ah) v (=) a) V (̂= oc) V (a =1)) * 
('3 (a) is coming into existence') 

a 
(4) ((a i=) V (4 a) V (t= a) V (a H)) * 

({a. t= a) V (a ^ a)) • 

The comments to theae axioms are the following: 

(1) If a is Information, then a informs In one 
ih) or another way (=<). 

<2) If a is Information, then a is informed in 
one (t=) or another way (H). 

(3) If a informs and ia Informed in one or 
another way, then Informing of a over a 
itaelf (3 (a)) Is coming into exi8tenoe. 

oc 
(4) If a informa and is informed In one or 

another way, then a informs itself and/or 
is informed by itself. 

r. • iDF2 [Axioms] 
[of Mutual Informing of Information] 

(1) ('a and p are inforoationally 
interwoven') ^ 
((a h P) V (P =t a) V (P t= o) V (a H p)) 

(2 ) (a H P) * 
( ( a >= p) V (p =i o) V (P t= a ) y (o =4 P ) ) 

(3) (P ^ a) * 
{ (a t= P) v (P =) a ) V (P H a ) V (o =1 p ) ) 

I n f o r m a t i o n a l d i f f e r e n o e c o n c e r n i n g t n o 
i n f o r m a t i o n a l i t e m s i s t h e mos t n a t u r a l 
i n f o r m a t i o n a l p r o p e r t y . T h i s f a c t can be 
expre8sed by the fo l l owing axioms: 

DF3. [Ajcloms] 

<1) (('a is Information') A 
('P is Information')) (a * P) 

(2) ((a f= P> V (P H a)) * (o / P) 

(3) (Ca ia datum') A ('p is datum')) 
* (N„ (a = P)) 

(4) (('a is Information') A 
CP ia Information')) ^ {\^ (a = p)) 

(5) 

(6) 

(7) 

((a N) v (1= a)) 1> (L 8^(a)) 

((H ot) V (a ^)) * (8„(o) -J) 
8 (a) = u(a) a K 

In ( 5 ) - ( 7 ) , 8 ( a ) d e n o t e s t h e d i f f e r e n o e 
a r i s i n g as Informing of a over i t s e l f and = 

Ti 
marka t h e p o s s i b l e e q u i v a l e n c e b e t w e e n 
i n f o r m a t i o n a l d i f f e r e n o e and a r i s i n g o f 
counter-informfation from a. ^« 

For i n s t a n c e , a p u r e l o g i c a l a x i o m a t i c 
conc lus ion Hould be that 

(o ,« P) * ( f , (a = p ) ) 

From (3) it is understood that only data can be 
equal . Thus, the equality between two 
informational items is possible in the realm of 
Information, which representa Information aa 
data, that ia on the informationally atatic 
baaia. Sooner or later informational equality 
remains very unnatural and lifelesa 
informational property. 

IAxioms]°^*: 
If p is Information and if a = p, then a ia the 
marker for p. In this čase a is the so-called 
marking informati 
Information p whose marker it ia. Foriaally, 
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(Cp is Information') A (a = p)) * 
('a is the marker of p') 

II.3.1.3. AxloBB of InforBational 
Ciroularity 

[AxioBs] 

(1 ) 
(2 ) 
<3) 

(4 ) 

(5 ) ( ( a 

(6 ) 

/ r •> 

h) 

(a 1=) 

(a h ) 
ih a) 

(N a ) 
A (N a ) ) 

(a h a ) 

:> 
* 
* 
* 
* 
* 

(a h oc> 

{^ a ) 

<a h a) 

(« (=) 
(̂ = a H 
( ( a H ) V (t= ot)) 

etc. If a informs, then it inforas itaelf (1). 
If a inforaa, then it is Inforaed (2). If a is 
informed, then it is informed by itaelf (3). If 
a is inforaed, then it informs (4). If a 
informs and if a is informed. then it is 
informed tbat it informs (5). If a informs 
itaelf or if a is informed by itaelf, then it 
informa or it is informed (6). Etc. Bvidentlyi 
axioms of tbeae typea can be generated 
infinitely. • 

DF6. [AxioBa] : 

( 1 ) (a h P) 

(2 ) (o h P) 

( 3 ) <a h p) 

( 4 ) (a J= P) 

* 
* 
* 

* 

((a N> A (>= P)> 

<P ^ «) 

<(« 1= P) »=) 

((a h a) A (P H p) A 

<<a h P) N <« h p))) 

(AxioBs] 

(1) 

DF7. 

(2) 

(3) 

(4) 

{'a is Information') ^ 
((a h) v (1= a)) 

((a ^) V (H a)) * 

('9 (a) ia spontaneous') 

((a >=) v (t= a)) 

((a t= 3„(a)) v (9^(a) N «>) 

((o h) v (t= a)) 
(3 (a) 1= 3 (a)) 

(5) ('3^(a) is Informing*) ^ 
(3a.((a h=> V (1= «))) 

etc. If a is Information, then a informs or is 
informed (1). Spontaneity in thia axiom is 
hidden in semantics of the metaoperator h* This 
fact is expres8ed in (2). If a informs or is 
informed, then Informing of a, 3 , ia an 

implicit functional operator over a, whioh 
is inforaed by <x or informa a (3). If a informs 
or is informed, then Informing of a over a, 9 , 
informs itself or is informed by itaelf. If 
3 (a) ia Informing of a over a, then tbere 
exists such an a tbat ( . ) a informs or le 
informed (5). Btc. Obvioualy, axioBS of 
informational epontaneity can be generated 
inflnitely. • 

II.3.1.5. AxioBa of Informational Ariaing 

etc. If a informa p or p is informed by a, then 
a informa and p is informed (1). If a informa p 
or p is informed by a, then it is possible that 
p informa a or a is informed by p. If a informs 
p or p is informed by a, then this Informing 
informs. If a informs P or p ia informed by a, 
then it ia poaaible that a informs itaelf, p 
informa itself, and that this Informing informs 
itaelf. Btc. Evidently, axioma of these type8 
can be generated indefinitely. • 

Obvioualy, it can be understood how Information 
and Informing of Information perform 
circularly. Circularity is the baaic 
informational phenomenology. 

II.3.1.4. AxlomB of Inforaational 
Spontaneity 

Synonyms of the adjective "spontaneoua" may be 
unforeseesble , generatlve, and arialng. 
Informatlonal spontaneity is the property of 
unforeseeable arising of Information and of 
Informing of Information. Spontaneity concerns 
Information as informatlonal operand and 
Informing aa informatlonal operator. 
Spontaneoua means to be capable to arise, to 
come into existence in a possibly unprediotable 
way. Spontane!ty belongs to the most primitive 
propertiea of Information. Thia yields the most 
simple form of the axioms conoerning 
spontaneity. 

The princlple of informatlonal arising ia the 
most basic princlple of the theory we call 
informatlonal logic. Thia princlple hidea 
several other, particular informatlonal 
principles, for instance, the principles of 
spontanelty, circularity, Informing, counter-
Informing, parallelism, etc. In this reapect, 
this princlple has an integrative, originating, 
and conceptual role in the development of 
informatlonal tbeoriea. The princlple that ali 
informatlonal is under the protection and 
influence of arising, which simultaneously is 
the aynonym for coming into exiatence, changing 
and vanishing, guaranteea the most poaaible 
dynamic nature of Information, as it is 
understood by modern common aense. Of course, 
the queation of nen semantic poHer of 
informatlonal operators and their operands 
arlses: Uow can they be determined to aurpasa 
the tradltlonal mathematical terminology? HOH 
can they be treated to overoome the 
rationalistic philosophical blockade? Hov can 
they exclude, for Instance, the princlple of 
truth aa the only poaaible logical means? 
Several of these efforts have been already 
presented in the previoua text of thia e8aay. 

DF8. [Axloaa] 

(1) ((o t=) v (t= o)) 

('3 (a) ariaea') V 

('3 (a) ia coming into exiatence') v 

('3 (a) ia generated') v 
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('3 (a) is changins') V 

('3 (a> is vanishing') V 

(2) ((3^(o) t=) V (t= 3^(a)>) * 

('a arises') V 

('a is coBinfi into cxiatenoe') V 

('a is generated') V 

('a is obanging') v 

('a is vanishiog') v ... 

T h e s e two a x i o D 8 h a v e t o be t r e a t e d a s a 
uni()uei B x i o i D a t i c a l l y i n t e r v o v e n sjrBtem i n 
Hhich i n f o r m a t i o n a and i t s I n f o r a i n g 3 ( a ) 
are mutually dependent. • 

(2) <(3^(a) t=) V <|= 3 ^ ( a ) ) ) 
( ( 3 <a) t= . <x k . 9 (a ) ) v ' ' o '^an '^ari a' 
( ( 9 (a) 1= . cc ^ . 3 ( a ) ) V " a ' ' "̂ 6X1 '^exi a 
( ( 9 (o) t=„ a l=„ 3 ( a ) ) V ' a gen "^gen o 
( ( 3 (a) h v, a H t, 9 ( o ) ) v ' o " ôha "^cha a 
( ( 3 (a) J= «1= 3 ( a ) ) v 

In g e n e r a l , i t has to be understood tt iat tbe 
proceas of ax iOBia t i za t ion o f i n f o r a a t i o n a l 
a r i s i n g ciui be cont inued i n d e f t n i t e l y . 

I I . 3 . 1 . 6 . AxloBa of Coi inter-Infornat ioa 

The axiomatic ques t ion for the l a s t axioai i s 
Hhere do the a r i s i n g , coming i n t o e x i s t e n c e , 
g e n e r a t i n g , c h a n g i n g , v a n i s h i n g , e t c . of 
information and i t s Informing o r i g i n a t e from. 
Tbe anawer to t h i s q u e a t i o n i a g i v e n by the 
fo l loHing axiom: 

[AxioBs] DF9. 

U ) {(cc 1=) V (1= a ) ) * (a 1= 3^(a) ) 

(2) n 9 ^ ( a ) h) V (H 9 ^ ( a ) ) ) 

<3^(a> I- a ) ) 

Witbout changing e B 8 e n t i a l l y t b e n e a n i n g of 
t h e s e a x i o m s , t b e y can be w i d e n e d i n t h e 
follovring manner: 

(1) <(a h> V (t= a ) ) * 
(a ^ \ < a ) ) V <a^(a) ^ o ) ) 

(2 ) ( ( 3 ^ ( a ) l=> V (t= 3 ^ ( a ) ) ) * 

<o H S a ' " ' ' ^ <^a<"* ^ " " 

In t h i s r e s p e c t , t b e c o n s e q u e n c e 8 o f 
information and i t s Informing are the s a a e . • 

I n t e r p r e t a t i o n of tbe l a s t axioD8 by means of 
the previous ones can be g iven througb var ious 
p a r t i c u l a r i z a t i o n s of the metaoperator ^. I f we 
introduce p a r t i c u l a r i z a t i o n s of t= 

t= • for ' a r i s e s from or causes the 
a r i s i n g o f 

t= for 'comes i n t o e x i s t e n c e from or 
ex l 

causes the coming i n t o e x i s t e n c e o f 
h^ for ' i s generated or g e n e r a t e s ' 

t= . for ' i s changed or changes' 

t= for ' i s vanished or v a n i s b e s ' 

DP8 then i t i s p o s s i b l e to expres8 (Axioms} in 
the follovfing way: 

(1) <{a H) V (h a ) ) * 
(a t= . 3 (a) f= . a) v ar i a "^ari 

<°''=exi \ < - > ^ x i «> ^ 
<" t^gen \ < « > t^gen «> ^ 
(a h L. S (a) h ^ a) V '^cha a' ' " ĉha ' 
(a t= 3 (a) t= o) V . . . 

van a ' " v̂an 

Formation, appearance, or coming i n t o e x i s t e n c e 
of t h e s o - c a l l e d c o u n t e r - I n f o r m a t i o n i s a 
o o n s e q u e n c e o f I n f o r m i n g o f i n f o r m a t i o n . 
C o u n t e r - i n f or ina t i on i s a r e s u l t o f t h e 
i n f o r m a t i o n a l phenomenology of i n f o r m a t i o n . 
Counter-information a r i s e s from informat ion, 
from i n f o r m a t i o n a s a c t i v i t y o v e r i t s e l f . 
Appearance of other informat ion, nhich i s not 
counter - in format lona l , Day be c a l l e d 8ensory or 
outward information i n r e s p e c t to the s o - c a l l e d 
source information or Information in q u e s t i o n . 

, , . ,DF10. 
IAX10BB] : 
Let u denote counter- informat ion and l e t w(a> 
be c o u n t e r - i n f o r m a t i o n u b i c b a r i s e s from 
information a. Let the raeaning of operators L 
and J be 'cauees the appearance o f or 'comea 
in to e x i s t e n c e from', r e s p e c t i v e l y . There i s 
p o s s i b l e to s e t s e v e r a l axioffiS, for i n s t a n c e : 

( 1 ) {{a k) V (I- a ) ) 
(2) (<=| a ) V ( « H)) 

:» (a L u ( a ) ) 
* {u(a> J a) 

<3) ( ( a t=) V (H a ) ) * 
( (a ^ u ( a ) ) A (u<a) ^ a)) 

(4) (<=| a) V <a H)) * 
( (u{a ) ^ a) A <a H w ( o ) ) ) 

e t c . Tbe a x i o m 8 ( 1 ) and ( 2 ) a r e a l r e a d y 
p a r t i c u l a r i z e d beoause counter - informat ion u(a) 
appears as the consequence of information a. In 
t h e a x i o m s ( 3 ) and ( 4 ) t h e most g e n e r a l 
operators |= and H BiVe used. • 

We have already shoMn some axiomatic 
c o n s t r u c t l o n s concerning counter - informat ion in 

[Operators] and [Operators] . Kvident ly , 
a x i o m a t i c c o n s t r u c t l o n s c o n c e r n i n g c o u n t e r -
information can be continued i n d e f i n i t e l y . 

I I . 3 . 1 . 7 . Axioas of Counter-Inforaing 
of Information 

Counter-Informing i s a component of Informing 
by which information i s producing i t s counter -
information. This component ia interwoven in 
the Informing of i n f o r m a t i o n . I t a c t s upon 
information as a su b jec t causing tbe appeareoice 
o f c o u n t e r - i n f o r m a t i o n . S i m i l a r l y aa 
information i s informing, counter - informat ion 
i s c o u n t e r - i n f o r m i n g . The a c o e p t a n c e o f 
counter- informat ion by information depends on 
t h e s o - c a l l e d i n f o r m a t i o n a l e m b e d d i n g of 
c o u n t e r - i n f o r m a t i o n i n t o t h e s o u r c e 
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Information. Counter-Informing belonga to the 
mos t B u b t i e p r o c e s s i n g c o n i p o n e n t s of 
informat ion. 

(Ax ioa8] : 
Let K be counter-Informing and l e t (£(a) denote 
c o u n t e r - I n f o r m i n g w h i c h a r i s e a v r i t h i n t h e 
I n f o m i n g of information a. I t ia p o a s i b l e , for 
example, to aet the fol loMing axioras: 

( 1 ) ({Ct h ) v ( h OC)) :> 
{ ( a L S ( o ) ) A ( K ( a ) N < o ( a ) ) ) 

( 2 ) ( ( ^ a ) V ( a H ) ) * 
< ( « ( « ) J a ) A ( u ( « ) M K a ) ) ) 

(3> ((oe ^) V (h= o t ) ) * 
< ( a J= ( K a ) ) A ( K ( a ) H « ) A 

( ( £ ( « ) k w(ot>) A ( u ( a ) h a)) 

( 4 ) (<=| a ) V ( a H ) ) * 
(<K(o;) =1 a ) A ( a H (E<a) ) A 

(u (ot ) H « ( « ) ) A <a =̂  u ( a ) ) ) 

e t c . In the aKioma (1) and ( 2 ) , the operators L 
and J can be understood aa p a r t i c u l a r i z a t i o n s 
of the operators h and =j, r e B p e c t i v e l y . • 

I I . 3 . 1 . 8 . Axioiis of Informational Babedding 

L e t , f o r i n s t a n c e , 8 e n 8 o r y or o u t w a r d 
information a a r r i v e i n t o informational domain 
of the a o - c a l l e d source information a. In t h i s 
č a s e , the percept ion of cr by a i a p o s s i b l e only 
through Informing of <r, nanely in the way that 
a i s informed by <T. In t h i s I n f o m i n g , a ia in 
no way a p a s s i v e a c t o r , because the a t a t e of 
be ing informed i s in f a c t I n f o m i n g w i t h i n 
information in the presence of the outwardly 
a p p e a r e d c a u a e , i . e . i n f o r m a t i o n cr. The 
acceptance or percept ion of t h i s Informing i s 
c a l l e d informat ional embedding, in g e n e r a l . The 
nature of informational embedding ia to embed 
t h e a r r i v i n g i n f o r m a t i o n i n t o t h e s o u r c e 
information. Kvident ly , embedding in t h i s sense 
i s a d y n a m i c , u n f o r e s e e a b l e I n f o r m i n g . 
I n f o r m a t i o n a l e m b e d d i n g e x p l a i n s and 
i l l u m i n a t e s Informing of i n f o r m a t i o n from a 
p a r t i c u l a r po int of understanding. 

I t i s ev ident that Informing of the arr iv ing 
i n f o r m a t i o n a can on ly be i n f o r m a t i o n a l , or 
that the acceptance or percept ion of a by a can 
only be in format iona l ly p a r t i c u l a r . The only 
except ion from t h i s general p r i n c i p l e can be 
ob%.erved vrithin the s o - c a l l e d data p r o c e s s i n g , 
occurring in t r a d i t i o n a l , l i f e l e s s machines. 

. . , ,DF12. lAxioa8l : 
L e t a be s o u r c e i n f o r m a t i o n , cr a r r i v i n g 
(8en8ory, outward) information, K informational 
embedding, and s information embedded i n t o ot by 
E . A s e r i e a o f a x i o m s o f i n f o r m a t i o n a l 
embedding can be cons tructed: 

( 1 ) (<T h a ) ^ (('<r i a embedded i n t o a') A 
<'a i s embedded i n t o <T ' ) ) 

( 2 ) (<T h ot) * ( (<r , a L « ) A ( € L E ) ) 

( 3 ) ( a H (T) * ( ( « J a , <r) A (e J E) ) 

( 4 ) ((cr 1= a ) L E . E ) ^ 
( ( « = < E ) A ( E = C ( ( 7 , <X)) 

( 5 ) ( E , K J ( a =) cr) ) i 
( ( « = E ) A {e = E ( e , C) ) ct I u a , (T 

( 6 ) (<r t= a ) * ( ( E C ot) A (o- ?: ot) ) 

(7) (<7 h O!) * (E ;. cr, a) 

e t c . I t ia ev ident that the s o - c a l l e d axioins of 
i n f o r m a t i o n a l embedding can be c o n s t r u c t e d 
i n d e f i n i t e l y , f o r i n s t a n c e , by u s i n g t h e 
p r i n c i p l e of p a r t i c u l a r i z a t i o n , e t c . • 

Let us comment the l i s t e d axioms. In genera l , 
i f <x i n f o r m s a, t h e n an i n f o r m a t i o n a l 
i n t e r a c t i o n between cr and ot occurs in the form 
t h a t o- and' a are s i m u l t a n e o u B l y embedded in 
each o ther . This fac t ia e a s i l y understood in 
the čase of a l i v i n g be ing , where aen8ory and, 
f o r i n s t a n c e , p e r c e p t u a l {or c o r t i c a l ) 
information in f luence each o ther . If o- informs 
a i n one ( 2 ) or a n o t h e r way ( 3 ) , t h e n 
informational embedding E a r i s e s from <T and a 
and in format ion of embedding i a p p e a r s as a 
consecjuence of embedding as I n f o r m i n g . I f cr 
informs a in one (4) or another way (5) and 
t h i s I n f o r m i n g c a u s e s t h e a p p e a r a n c e o f 
embedding E and i n f o r m a t i o n of embedding E , 
then in one caae (4) the embedding i s 
equ iva lent to E and information of embedding 

i s equ iva lent to ^„ „i and in another čase (5) 
t h e e m b e d d i n g i s e q u i v a l e n t t o E and 

ot ,<j 
information of embedding is equivalent to E 
If <r informs a (6), then E becomes a part (C) 
of a, hoKever a ia not a part (̂ ) of a. 
Simultaneou8ly, e is simllar to a aa wcll as ot 
(7). 

It is oertainly poasible to introduce the 
explioit informational operator of embedding, 
for inatance t-, which could be even more •^E 
comprehenaible than ita implicit (functinnal) 
counterpart, denoted by E (o-). The meaning of 
this implicit čase is 'c is in the procesa to 
be embedded into ot by a' . 

II.3.1.9. Axloma of Informational Embedding 
of Counter-Information 

In contrary to sensory information, counter-
information i s a product of information i t s e l f . 
I t a p p e a r s a s a k i n d o f i n w a r d a e n a o r y 
i n f o r m a t i o n , w h i c h haa t o be p e r o e i v e d by 
in format ion I t s e l f . T h i s a e l f - p e r c e p t i o n i s 
performed through the procesa of embedding E. 

(Axioasl : 
In t h i s axlom we use the f o l l o v i n g 8ymbola: o 
i s in format ion which i n f o r m s , however , a l a o 
informs in i t s e l f . u i s c o u n t e r - i n f o r m a t i on 
which comes i n t o e x i 8 t e n c e t h r o u g h s e l f -
Informing of information ot. Further, C denotea 
counter-Informing within a and E denotes the 
p r o c e s a o f e m b e d d i n g p e r f o r m e d by a . The 
fo l lowing axioms of informational embedding of 
counter- informat ion are only a few of poas ib le 
ones: 
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(1) ( o N a ) * ((a L w) A (ot (=̂  u)) 

(2) {a 4 a) ^ ((uJa)A(uH|ga)) 

(3) (« N «) ^ ((« t-j. w) A (a |=g u))) 
(4) (a H av ^ ({u =<g. a) A (u H^ a)) 

(5) (a L oj) ^ 

(6) (u J a) * 
((a 1= Ê (u))) A (a h «ct,c<<"'>* 

((K^{u) ^ a) A (e„̂ „(t̂ ) H oc)) 
etc. The axiom8 (3), (4), (5), and (6) bring 
the so-called cyclic (also circular) nature of 
information in the foreground, when Information 
is underatood as a cyclic procesa of counter-
Inforraing and embedding of information. • 

The following cominenta to the last axiom8 are 
possible: If information a informs in itself in 
one (1) or another way (2), then, from a or by 
a, counter-informati on u is coming into 
existence and this counter-information is 
embedded in a in one (|=_) or another way (^_)• 
If information a informs in one (3) or another 
way (4), then a counter-informs counter-
information u in one (!=»•) or another way (=(_) 
and embeds counter-informatlon u in one (t=ip) or 
another way (=!«)• If ot cauaea the appearance of 
counter-infomation u in one (5) or another way 
(6), then information a Inforraa its own 
counter-Informing <S ((o) in one or another way 
and informs its own inforraational embedding 
E „(1̂ ) in one or another way. The last four 
axioms constitute the cyclic nature of 
ariaing informational entities. 

* a , P T ' ^ ' ^ '=' 

wi th t h e f o l l o w i n g m c a n i n g : a , p , . . . , f 
d i f f e r e n t i a t e %, T) , . . ' . , t; or ^, T) ;; 
a r e d i f f e r e n t i a t e d by a , p , . . . , i-. • 

[Ope ra to r s J : 
To clear the meaning of the explicit 
informational operator of di f f erenti ati on let, 
us look at the folloning examples: 

a |=ĵ  information a dif f erenti ates (or a has 
the function of an informat i onn] 
differentiation); 

S 

t=j) a information a is dif f erentiated ; 

a t=jj P information a differentiates 
information p or information p is 
differentiated by information a; 

a. P f *"s) ^' "I ^ 
i n f o r m a t i o n a l e n t i t i e s a , p , . . . , y 
d i f f e r e n t i a t e i n f o r m a t i o n a l e n t i t i e s 
? . 'Ot • • • , C o r ^ , T) 5 n r c 
differentiated by a, p, ... , f eto. 

This general čase of informational 
dif ferentiation (t̂fi) oan certainly be 
determined also for parallel, cyclical, and 
parallel-cyclical cases (̂,,1 h^. and |-„) . • ^S' • S' 
[Axioa8] DF14. 

(1) {(a h) v (t= a)) :> ((« l=jj) v (t=jj C)) 

(2) ((H a) v (a H)) * ( (Hj, ot) v (a 4^)) 

(3) [a ^ a) i (a ) - ^ oc) 

II.3.1.10. Axioms of Informational 
Differentiation 

Differentiation of information is an inherent 
property of information which informs and is 
informed. Differentiati on is not only 
informational ariaing, but arising of 
informational difference in comparison to the 
preaent state or procesaing of an informational 
entity. Differentiati on ia a component of 
informational arising with the Intention to 
arise differently to existing information. The 
consequence of this fact is that information 
arises differently. To enter into the diacourse 
concerning informational differentiation, ve 
can introdoce two basic and general 
differential operatora whioh govern the so-
called explicit and implicit informational 
differentiation. 
r,^ ^ ,DF45. (OperatorsJ : 
The explicit informational operator of 
differentiation can be determined in the 
following way: 

(4) (a t= P) :> (a, p k^ a, p) 

etc. The last axiom can be conatructcd from a 
more general one, namely from, 

(a 1= P) :> (a, p h a, P) 

by t h e non-uniform a u b s t i t u t i o n of t h e seoond 
o p e r a t o r , i . e . , by i t s p a r t i c u l a r i z a t i o n . • 

T h r o u g h i n f o r m a t i o n a l d i f f e r e n t i a t i on of 
i n f o r m a t i o n a l s o s e v e r a l d i f f e r e n c e s c a n he 
d e t e r m i n e d . These d i f f e r e n c e s can be marked by 
s p e c i a l symbols . For i n s t a n c e , 

Ot,P , . . . I T 
< ( « , P T t= 5 . T, ?) V 

( 5 . T), . . . , ? =1 a, p T ) ) 

T h i s f o r m u l a s h o w s t h e p o s s i b i l i t i e s of 
c o n v e r a i o n b e t w e e n i m p l i c i t and e x p l i c i t 
i n f o r m a t i o n a l o p e r a t o r a , where m a r k i n g of a 
d i f f e r e n c e becomes e q u i v a l e n t to the r e a u l t of 
an i m p l i c i t o p e r a t i o n . For i n s t a n c e , 

<N5 v H^) "Df ('differentiatea' ) V 
('differentiate') V 
('i8_differentiated(_by)') V 
('are_differentiated(_by)') 

a , P , , < ? . T), K) 
, (5 . n, K) 

The i m p l i c i t i n f o r m a t i o n a l o p e r a t o r of 
d i f f e r e n t i a t i o n can be de te rmined as 
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1 1 . 3 . 1 . 1 1 . AxioBB of I n f o r s a t i o n a l 
I n t e g r a t i o n 

I n t e g r a t i o n o f I n f o r m a t i o n i s an I n h e r e n t 
property of informatlon vrhich inforros and i s 
i n f o r m e d . By i n t e g r a t i o n t h e i n c o m i n g , 
a r r i v i n g , and a r i a i n g i n f o r m a t i on i s 
i n f o r r a a t i o n a l 1 y i n t e g r a t e d i n t o s o u r c e 
information or in to information in que8t ion . 
Informational i n t e g r a t i o n i s a con8equence of 
t h e a p p e a r i n g i n f o r m a t i o n w h i c h h a s t o be 
i n t e g r a t e d i n t o an e x i s t i n g i n f o r m a t i o n a l 
r e a l m , o t h e r w i s e i t w i l l be l o a t a s 
informational n o i s e . S i m i l a r l y as in the čase 
of d i f f e r e n t i a t i o n , i t i s p o s s i b l e to introduce 
two b a s i c and general operatora of i n t e g r a t i o n 
v h l c h g o v e r n t h e s o - c a l l e d e x p l i c l t and 
i m p l i c l t informational i n t e g r a t i o n . 

[OperatorsJ : 
One kind of the e x p l i c i t informational operator 
o f i n t e g r a t i o n c a n be d e t e r m i n e d i n t h e 
fo l lowing way: 

<>=3^ %^ "Df {'integrates') v 
('integrate') v 
('is_integratod(_by)') V 
('are_integrated(_by)') 

The primitive implicit informational operator 
of integration can be determined as 

a , p , . ( ? . T), K) 

P. u i t b the f o l l o H i n g meaning: a 
i n t e g r a t e ?, i), . . . , ? or ?, T), . . 
in t egra ted by a, p , . . . , f i n t o a, p 
E v i d e n t l y , the operators Hgi Hof 
i n t e g r a t e t h e g i v e n i n f o r m a t i o n i n t o 

• • . T 
, ? are 
.. , f 
and 3 

the 
integrating information itaelf. At thla point a 
clear difference between differentiation and 
integration comes into the foreground. 

Certainly, the complete implicit informational 
operator of integration can be determined in 
the following way: 

[>..H. ,v)a,p, .(?. T). K) 

as 
. Tf 

The meaning of this implicit operator it 
follows: informational entities a, p, ... 
integrate informational entities 5, TJ, ... 
into informational entities X, (JI, ... , v. • 

[OperatorsJ : 
Now, He have to define an informational 
operator of location with the meaning "into", 
to enable the expre88ion of this particular 
need, for Instance, to be integrated "into" 
information. This operator has to be of 
explicit informational type, for difficulties 
of expre88ing the process concerning the "into" 
occur, for instance, by the uae of the operator 
Hc We have: 

"Df Cinto') 

Further, we can introduce the left to the rlght 
and the opposite veraion of this operator by 

1. and 1 

re8pectively. The proposed operator is general 

and introduces substantial semantics into our 
further diacourae. • 

[Operator]"^'"': 
In the explicit čase the informational operator 
of integration t=3 the need has ari sen to 
expres8 into which informational entity 
information will be integrated. Wc have now the 
following pos8ibility: 

a Ng P 1, T T A^ p =(, 

The meaning ia the follouing: information a 
integrates information p in one or another way 
into information y, By the operator 1 we can 
even capture the most aubtle phenomenon of 
coming of information into exiatence. Thus, we 
can decompoae the operator L to some degree by 
aplitting its meaning into "coming o f l\= ) 

~~ come 
and 'into'. We can introduce the folloving 
implication: 

{L a) come 
At t h i s po int the que8tion what i s ex i8 t ence 
c a n a r i s e . " K x i s t e n c e " h a s t h e n e a n i n g of 
i n f o r m a t i o n o f e x i a t e n c e or of exis 11ng 
i n f o r m a t i o n . S i m i l a r l y , "coming" h a s t h e 
meaning of information which comes or of coming 
Information. This kind of information i s , for 
i n a t a n c e , c o u n t e r - i n f o r m a t i on or s e n s o r j 
i n f o r m a t i o n . Coming o f i n f o r m a t i o n i n t o 
e x i s t e n c e i s , for i n s t a n c e , embedding of the 
a r i s e n oounter- information i n t o the ex iBt ing 
i n f o r m a t i o n . H e r e , coming i n t o e x i « l f n c e 
concerns informational d i f f e r e n t i a t i o n as u e l l 
as informational i n t e g r a t i o n . In other words, 
a r i s i n g of i n f o r m a t i o n i s n o t h i n g e i s e but 
c o u n t e r - I n f o r m i n g and embedding or 
d i f f e r e n t i a t i o n and i n t e g r a t i o n of information. 
These two types of Informing c o n a t i t u t e the s o -
c a l l e d informational c y c l e , which i s the c y c l c 
of coming i n t o e x i s t e n c e : from the e x i s t i n g 
information a r i s e s the counter- information and 
i a embedded a g a i n i n t o t h e e x i 8 t i n g 
i n f o r m a t i o n , e n l a r g i n g (or d e c r e a s i n g ) i t s 
informational realm. This informational c y c l i n g 
i s the fundamental procesa of any informational 
a r i a i n g . Therefore, we can 8ay that information 
i n f o r m a ( d i f f e r e n t i a t e s ) and i s i n f o r m e d 
( i n t e g r a t e s ) c y c l i c a l l y or , in a more general 
s e n s e , c i r c u l a r l y . 

[Opera tors]^'^'^: 
Let us c l e a r t h e meaning o f t h e e x p l i c i t 
i n f o r m a t i o n a l o p e r a t o r o f i n t e g r a t i o n in 
c o m p o s i t i o n with the i n f o r m a t i o n a l o p e r a t o r 
' i n t o * . We can l i s t the fo l lowing examples: 

a >=g or {a (=g) 1 a 

information a integrates or information a 
integrates into itself; 

Hg a or (hg ct) 1 a 

information a ia integrated or information 
a ia integrated into itself; 

a t=g P or (a |=g P) 1 T 

information a i n t e g r a t e s information p or 
in format ion a i n t e g r a t e s i n f o r m a t i o n p 
i n t o information t ; the l a s t formula can 
a l s o be r e a d a s i n f o r m a t i o n P I s 
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i n t e g r a t e d by I n f o r m a t i o n 
information T ; 

into 

. T t=3 ?. 7), . . . , ? a, p, 

(a, p , . . . , T t=c ?. 11 ?) A 
X, ^, ... , v 

informational entitiea a, P, ... i T 
integrate informational entities 5, T), 
... , ^ or informational entitiea a, p, 
... , f integrate informational entitiea 
^, T), ... , ? into informational entitiea 
X, (1, ... , v; the laet formula can also 
be read as informational entitiea %, i), 
... , X are integrated bjr informational 
entitiea a, p, ... , T into informational 
entitiea A, M., ... .v, etc. 

These caaea of informational integration, using 
the explicit operator |=_, can certainly be 
determined also for parallel, cyolical, and 
parallel-cyclical cases (l=g. Hg« and hc^) • • 

,DF15. (Axiomsl 

(1) ((a t=) V (H a)) 
(2) <(^ a) V (a ^)) 

{3) (a N «) * 

(4) (o 1= p) * 

4. ((a Hg) v (h=3 a)) 

* ((^g a) V (a ^g>) 

((a Ng a) 1 a)) 

<(a, P |=g a, P) 1 a. P)) 

etc. The last axiom could be construoted from a 
more general one, nafflely, from 

<a 1= P) (<a, p h oc, P) N a, P)) 

by the non-uniform substitution of operators 
(e.g. particularization of the second operator 
on the left side of implication). • 

(AKIOBBI : 
The axiom (4) in the last definition can be 
decomposed in details in the followina way: 

(ot h P) (((a t=g a) JL a) v 
((a (=g p) 1 a) V 
((P (=g a) 1 a) V 
((p t=g P) 1 a> V 
<(ct |=g a> 1 p> v 
((a Hg P) JI P) V 
((P hg Ct) X P) v 
((P hg p) A p)) 

Thia " i s the Hell-known p r i n c i p l e of the iwf f 
d e c o m p o s i t i o n . The s o - o a l l e d p a r a l l e l 
d e c o m p o s i t i o n of the l a s t č a s e Hould be as 
fo l loKS: 

(o (= P) * ( ( « 1=3 " ) A «• <« 1=3 P> ^ «• 
(p 1=3 a) 1 o , (p t g P) 1 o , 

(a |=g a) 1 p , (a t=g p) 1 P, 

(p »=g a) 1 p , <P Ihg P> 1 P) 

T h i s e x a B p l e i s i n f a o t t h e ax iom of t h e 
p a r a l l e l decomposit ion of the caae a H P- • 

I I . 3 . 1 2 . Axioas of InforBat ional 
P a r t i c u l a r i z a t i o n and 
U n i v e r š a l i z a t i o n 

In i n f o r m a t i o n a l l o g i c i w f f s can be 
p a r t i c u l a r i z e d and u n i v e r s a l i z e d . T h i s 
p r i n c i p l e permi t s v a r i o u s s u b a t i t u t i o n s of 
e x p l i o i t opera tora , e n a b l i n g s p e c i a l i z a t i o n 
( p a r t i c u l a r i z a t i o n ) and g e n e r a l i z a t i on 
{ u n i v e r a a l i z a t i o n ) of informational formulae. 
Procesaes of informational p a r t i c u l a r i z a t i o n 
and u n i v e r a a l i z a t i o n a r e t h e b a s i c , i . e . 
a x i o m a t i c p r o p e r t i e s of an i w f f . T h e s e 
proceaaes could be included as wel l i n t o the 
domain of the a o - c a l l e d transformation r u l e s , 
for through t h e i r a p p l i c a t i o n , f o r m u l a e are 
transformed from o r i g i n a l aemantic domains i n t o 
other s p e c i a l or general ones . 

[Axioms] DF16. 

<1) 
<2) 

(3) 
(4) 
(5) 
(6) 

C a i s i w f f ' ) * 
( '1= i s sub- iwff • ) 

' con 

('1S(a) i s i w f f ' ) 

('?(H ) i s 8 u b - i w f f ' ) con 
(ot (= P) * (a ^ ( h ) P) 
(P H a) * (P V(=<) a) 

Vi<x 1= P) ^ (V (a ) ^{t=) ? ( P ) ) 

V(P =< tx) => <«(P) ISCH) 5 ( a ) ) 

etc. In fact, particularization is an implicit 
informational operation. Further, the simbol ? 
can be used for particularization (1p.) aa well 

t 
aa f o r u n i v e r s a l 1 z a t i o n ( ? ) o f f o r m u l a e . 
P a r t i c u l a r i z a t i o n i s a l w a y 8 a n o n - u n i f o r m 
o p e r a t i o n i n r e g a r d t o s u b s t i t u t i o n o f 
o p e r a t o r s . By p a r t i c u l a r i z a t i o n and 
u n i v e r a a l i z a t i o n new semantics of operators and 
formulae i s generated . P a r t i c u l a r i z a t i o n and 
u n i v e r a a l i z a t i o n belong to the most e s s e n t i a l 
p r i n c i p l e s of informational a r i a i n g . • 

I I . 3 . 1 3 . Axioms of Informational Formula 

We have a l r e a d y d e t e r m i n e d t h e a o - c a l l e d 
formation r u l e s of i w f f s . However, t h i s ru l e s 
do not ensure the c o n s t r u c t i b i l i t y of a formula 
which h a s t o i n t e r p r e t a n a t u r a l or an 
a r t i f i c i a l Information. We would l i k e to know, 
at l e a s t h y p o t h e t i c a l l y , i f we do not need to 
take čare about the nature of Information which 
has to be formalized or put in to the form of an 
iwff . ThuB, the fo l lowing queation8 inay sound 
qui te n a t u r a l l y . What kind of Information can 
be put i n t o t h e form of an i n f o r m a t i o n a l 
formula? How can I n f o r m a t i o n be put i n t o an 
adequate form of a formula? I s t h i a form in 
č a s e of Informat ion a u n i q u e or a m u l t i p l e x 
one? 

, . . ,DF17. lAjcioiis] : 
Let a d e n o t e an a r b i t r a r i l y c o B p l e x 
I n f o r m a t i o n . L e t i n f o r m a t i o n a l f o r m u l a be 
d e n o t e d aa an i n f o r m a t i o n a l l y u e l l - f o r m e d 
formula ( i w f f ) . Then the . fo l lowin8 b a s i c axioffl 
i s a d o p t e d i c o n c e r n i n g t h e p o a 8 i b l l i t y o f 
forming an i n f o r m a t i o n a l formula from g i v e n 
Information: 
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(Va)>(('a is Information') ^ 
OCivfff >. 
C a can be put luto the for« of aa lwff'))) 

ThlB axioii saya : tov eacb a, which is 
infonaation, irrespective of its coKplexlty and 
inforaational nature, there exiBts at least one 
iwff sucb that (•) inforaation can be put into 
the foriB of thls iuff. 

(Va).(('a is inforaation'> ^ 
O C i H f f ) . 
('iwff ie an adequate interpretation 
of a'))) 

Thls axioa says: for eaob <x, Hbich is 
information, irrespectlve of its coHiplexity and 
informational nature, there exiBts at least one 
ivff sucb tbat thls inff is an adequate 
interpretation of infornation in queetioD. We 
can understand that foraal interpretation of a 
given information ia never unique aind that it 
depends on informational circuastances. In 
general, there exist (indefinitely) many 
interpretations of a civen information. 

(Va).{{'a is information') * 
(3('iwff'). 
('iwff interprete a by an inforaational 
8yBteD of one or several Bequences of 
informational operands and 
operators'))) 

This axiom a s s u r e s the c o n s t r u c t i b l l i t y of the 
i u f f whicb i n t e r p r e t s a d e q u a t e l y t h e Kiven 
information a. 

These three ajcioms can be c e r t a i n l y expre8Bed 
in a much more ayfflbolically compact form, for 
i n s t a n c e : 

( V a ) . ( ( ( a N> V (t= a ) ) * 
( ( 3 9 ) . ( ( a >= 9) V (9 H ĵ(g oe)) V 

(3 Vj.-Pg. • * n * " * * l ' ' ' ' 2 ' • ' " ' n "̂  "*** 

ubere 9 symbol lzes i n f f , ^ . i s informational 
operator of adequate i n t e r p r e t a t i o n , and each 
of the three c o n j u c t i v e parts on the r i g h t s i d e 
o f i m p l i c a t i o n c o n o e r n s one o f t b e t b r e e 
ax i oma. • 

I I . 3 . 1 4 . Axioms of InforBat iona l Structure 
and Informational OrtfaniEatioD 

Mfaat a r e i n f o r m a t i o n a l s t r u c t u r e and 
i n f o r m a t i o n a l o r g a n i z a t i o n and bow do t h e y 
r e f l e c t in i n f o r m a t i o n a l a x i o f f l a t i z a t i o n ? To 
atiuver t h i s queBtiou He have to cons ider the 
p r i n c i p l e o f i n f o r m a t i o n a l s t r u c t u r e and 
i n f o r m a t i o n a l o r g a n i z a t i o n ( [ 4 ] or [ 1 0 ] ) a s 
folloMS: 

"Informational structure is a constitution of 
information, tbat is, a constitution of 
inforaational forma and informational proceases 
tbat are coaposed as information. Tbese forma 
and proceases are inforaational componenta. Tbe 
inforaational relationa aaoag informational 
componenta wbich deteraine a coaposite 
information constitute inforaational 

organization. In teras of Informational 
episteaologjr, informational structure is oloaer 
to the form, ubeream informational organization 
ia cloaer to tbe prooemm. Vithia information, 
informational forma and informational proceases 
are informationalljr interuoven componenta. 
Inforaational componenta integrate information. 
Informational structure and informational 
organization are information by tbemaelvea," 

What are forma and p r o c e a s e a c o n s t l t u t i n t f a 
p a r t i c u l a r informational čase? Speaking in the 
language of informat ional formulae, theae forma 
and proceases are informat ional operands and 
operatora , Hhere forms a r e , for i n s t a n c e , s e l f -
atanding operands and proces se s are formal ly 
tfrouped (parentbes ized) operands and o p e r a t o r s . 
In t h i s r e s p e c t , i n f o r m a t i o n a l s t r u c t u r e 
a p p e a r a a s a more or l e s s p u r e s y n t a c t i c 
s t r u c t u r e . 

We suppose that g iven i n f o r a a t i o n always bas a 
s t r u c t u r e . This s t r u c t u r e , which i s observed as 
i n f o r m a t i o n c o n c e r n i n g t h e s t r u c t u r e o f 
i n f o r m a t i o n i n q u e s t i o n , c a n a l H a y a be 
i n t e r p r e t e d t b r o u g h an i u f f i n a s i m p l e 
informational čase or tbrough an informational 
syBtem of i u f f s in a c o B p l e x i n f o r m a t i o n a l 
č a s e . Tbe s t r u c t u r e o f i n f o r m a t i o n i s 
i n t e r p r e t e d i n i n f f s by p a r t i c u l a r 
informational foras and p r o c e s s e s , c o n s i s t i n g 
of informational operands and o p e r a t o r s . I t ia 
p o s s i b l e to l i s t s e v e r a l axioaa concerning the 
s t r u c t u r e of informat ion , for i n s t a n c e : 

, . . ,DF18. 

(1) (Va).(('a is information') * 
((3?) •{'(T interprets the eyntactic 

nature of information a')>) 

In t h i s a x i o a , <T d e n o t e s i n f o r m a t i o n 
concerning tbe s t r u c t u r e of i n f o r a a t i o n <x. 

(2) ( V a ) . ( ( ' a i s s t ruc tured informat ion ' ) ^ 
((3t |>).( 'a i a i n t e r p r e t e d by an 

adequately s y n t a o t i c a l l y 
s t ruc tured 9 ' ) ) ) 

In t h i a and in the next axioBS, 9 aarka 
the B o - c a l l e d iwff . 

(3) ( V a ) . ( < ' a i s in format ion' ) » 
((39)><'9 as inforaation 

Bxntactically constitutes 
inforaation a'))) 

<4) (Va).(('a is inforaation') * 
( ( 3 9 ) » ( ' 9 i n t e r p r e t s the 8 y n t a c t i c 

s t r u c t u r e of information 
a ' ) ) ) 

e t c . These ax loBs c o n s t i t u t e the s o - c a l l e d 
s t r u c t u r a l h y p o t h e a i s of i n f o r m a t i o n . T h i s 
h / p o t b e a i s , i n f a c t , i s t h e i n f o r a a t i o n a l 
p r i n c i p l e of s t r u c t u r a l c o n s t r u c t i b i l i t y o f 
information and i t s adequate iwff . Here iwff ia 
underatood to be an informational sys teB or any 
form of in format iona l ly connected iHffa . • 

The s t r u c t u r e of information a i s information 
vrbicb concerns the componential 8yntax of a. 



39 

This 8yntax i s i n t e r p r e t e d i n t o the e tructure 
of iwff of a. S tructura l i n t e r p r e t a t i o n of a 
onto i t s iwff does not represent the s u f f i c i e n t 
c o n d i t i o n f o r a o o m p l e t e l y a d e q u a t e 
i n t e r p r e t a t i o n of a by i t s i w f f . The s e c o n d 
component, c a l l e d informational organizat ion of 
a, has to be considered when the iwff adequate 
to a i s cons truc ted . 

Whi l e t h e a t r u c t u r e o f I n f o r m a t i o n 
predoininantly concerns the s o - c a l l e d syntax or 
form of coBipon en t i a l c o n a t i t u t i o n of 
I n f o r m a t i o n , o r g a n i z a t i o n o f I n f o r m a t i o n 
predominantly concerns the s o - c a l l e d seraantics 
or c o m p o n e n t i a l p r o c e s s e s , r e l a t i o n s , and 
i n f o r m a t i o n a l i n t e r w e a v i n g of i n f o r n a t i o n a l 
p r o c e s s e s . Aaiong p o s s i b l e i n t e r w e a v i n g o f 
i n f o r m a t i o n a l f o r o s and p r o c e s a e s w i t h i n 
I n f o r m a t i o n , the moat i n p o r t a n t s e e a s t o be 
informational p a r a l l e l i s n , Hhlch i s the 8ynonyBi 
for interweaving nature of informational forms 
and p r o c e s s e s . I t b e c o m e s e v i d e n t t h a t 
Information, by i t s nature , i s nothing e l s e but 
ex tremely interwoven s t r u c t u r e ( t o p o l o g y , 
g r a n u l a r i t y ) and o r g a n i z a t i o n ( s e l e c t i v i t y , 
r e l a t i o n s h i p ) of Information. 

[ A x i o i i s ] DF19. 

(1) (Va),(('a is Information') * 

((3u).('io interprets the semantlc 

nature of Information a'))) 

In t h i s a x i o a , u d e n o t e s i n f o r n a t i o n 
concerning the organ iza t ion of Information 
a. 

(2) (Va).(('a is organlzed Information') ^ 
((3<p).(('a is interpreted by an 

adequately semantically 

organized ep' ) v 

('(p semantically interprets 

a as informational 

organization')))) 

In this and in the next axloms, 9 marks 
the so-called iwff. 

(3) (Va).(('a is Information') * 

((3<p).('<(> ae infornation 
Bemantically constitutes 
Information a'))) 

Instead of the con8equence in the last 
implication it could be 

a h- 1̂  S(a) or, conventionally, a = 6(ot) 

S(a) has the meaning of ' 8yntac t i cal , 
i.e. structural nature of a', vhereas the 
operator |=. has the meaning of Informing 

by interpretation. 

(3) ('a is structured Information') * 

(<a h CT) A (CT C a)) 

If Information a is structured, then it 
informs (gives, transmits) Information (7 
of its structure {c C a). 

(4) ('a is interpreted by an adequately 

syntactically structured 9') * 

( (<r C a) A (<r C 9) A (<)) i a)) 

The i w f f 9 i n f o r m s 8 t r u c t u r a l l y 
( 8 y n t a c t i c a l l y ) s i m i l a r ( a n a l o g o u a ) to 
I n f o r m a t i o n a . The i w f f 9 i n f o r m s 
s t r u c t u r a l l y s i m i l a r (by means of the 
operator .'. ) to a. 

'^ 8yn 
(5) ('9 as Information syntactically 

constitutes Information a') * 

(((CT C a) * (a C 9)) A 

(3(9 )=).(<P t=gy„ 01))) 

The iKff 9 in fact constitutes also the 
structure of infornation o. The operator 
of this Byntactic conatitution is k-

8yn 

There exi8ts auch Informing of 9 that 9 
8yntactically informs a. 

(6) ('9 interprets the 8yntactic structure 

of Information a') => 

(((T C a) * (9 )=gy„ a)) 

(7) ('u interprets the seraantic nature of 

Information a') * (u N SK«)) 

Instead of the consequence in the last 
implication it could be 

u t=. . SI(a) or, conventionally, u ~ It(a) 
int 

a(a) has the meaning of "semantic, i.e. 
organizational nature of a". 

(4) (Va).(('a is Information') * 

((39).('9 interprets the semantic 

organization of Information 

ot'))) 

etc. 

(AxiomBl BX3. 

DF18 DF19 
The axloms [Axioma] and (AxiomB] can be 
interpreted in a more 8ymbolically compact and 
instructive aanner. Let us construct the 
folloHing implicationa: 

(1) Ca is Information') * ( (a t=) V (>= a)) 

(2) ('<r interprets the ayntactic nature of 

infornation a') * (c h S(a)) 

(8) ('a is organized Information') * 
((«)=«) A (w C a) ) 

If Information a is organized, then it 
informs (gives, transmits) Information u 
of its organization (ui C a). 

(9) (('a is interpreted by an adequately 

semantically organized 9') v 
('9 semantically interprets o as 
informational organization')) * 

( (u C a) A (u C 9) A (9 "gg^ «n 

The i w f f 9 i n f o r m s o r g a n i z a t i o n a l 1 y 
( B e m a n t l c a l l y ) s i m i l a r ( a n a l o g o u a ) t o 
I n f o r m a t i o n ot. The i w f f 9 i n f o r m s 
o r g a n i z a t i o n a l l y s i m i l a r (by means of the 
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operator .*. ) to a. 
"̂  sem 

(10) { '<f ae Information semantically 

constitutes Information a') * 

(({u C o) * (u C 9)) A (3((f N).(<P t=. « ) ) ) 

The i w f f 9 i n f a c t c o n s t i t u t e a a l a o t h e 
o r g a n i z a t i o n o f i n f o r m a t i o n a . T h e 
o p e r a t o r o f t h i s B y n t a c t i c c o n s t i t u t i o n i a 
k . There e x l 8 t 8 s u c h Inforraing o f <p 
'^sem 
that 9 semanticalljr informa a. 

The consequence of this syaten is a |̂  ip. The 
construction of iwff <p from a is a parallel 
informational aystem which assuroa the so-
called formalization of information a onto iwff 
9.- Thua, the last 8yatem can be partinularized 
in the form 

a |: <T, a 1= u, a, bi fp (f 

The consequence of thia system i s a 1= 9 . 
Further particularization Is posaible: 

(11) ('9 interprets the semantic organlzation 

of information a') * 

( ((J C a) * (9 !=„„„ a)) sem 

npl 8 
C o n a i d e r i n g i m p l i c a t i o n a ( l ) - ( l l ) , [ A x i o m s ] 

DF1 9 a n d { A x i o m 8 ] c a n b e r e v i r i t t e n i n t h e 
f o H o v r i n g aamner: 

( 1 ) ( V a ) . ( ( ( a h) v <t= a ) ) * 
( ( 3 < r ) . ( a t= S ( a ) ) ) ) 

( 2 ) ( V o ) . ( ( ( a t= 0-) A (<r C a ) ) * 
( ( 3 9 ) . ( ( a C a ) A (<T C 9 ) A ( 9 . ' . g ^ a)))) 

( 3 ) ( V o ) . ( ( ( o t=) v (N a ) ) * 
( ( 3 9 > . ( ( ( 0 ' C a ) * ((T C 9 ) ) A 

( 3 ( 9 k).(<? N=3yn « ) ) ) ) 

( 4 ) ( V o ) . ( ( ( a h ) v (h a ) ) * 
( ( 3 9 ) . ( ( < r C a ) * ( 9 t=gy„ c t ) ) ) ) 

DFl 9 
etc. Further, for [Axioms] there is: 

a IJ: C, a D? bi, <T, u fc. 9 
ayn "^aem ' ''form * 

The conaeauence of this 8y3tem ia a t, 9. 
form ^ 

I I . 3 . 1 5 . AxioBB o f I n f o r n a t i o n a l P a r a l l e l i f 

I n f o r m a t i o n i s a p a r a l l e l i n f o r r a a t i o n n 1 
p h e n o m e n o n i n i t s e l f aa w e l l a s i n i t s 
i n t e r a c t i o n w i t h o t h e r or o u t s i d e i n f o r m a t i o n . 
I t m e a n s t h a t i t s f o r m a a n d i t s p r o c e s s e s 
a p p e a r , i n f o r m , c h a n g e , v a n i a h , e t c . i n a 
p a r a l l e l m a n n e r . I n t h i a p h e n o m e n o l o g y , 
p a r a l l e l i s m c a n b e u n d e r s t o o d n o t o n l y 
t o p o l o g i c a l l y a n d t e m p o r B l l y , b u t a l s o 
8 y m b o l i c a l l y , a b 3 t r a c t l y , e x p r e B s i v e l y . The 
b a s i o q u e a t i o n m i g h t b e how i n f o r m a t i o n i s 
p e r f o r m l n g p a r a l l e l i n i t s e l f . Why i a 
i n f o r m a t i o n a l i n t e r a c t i o n i n f a c t a l H a y s n 
p a r a l l e l I n f o r m i n g ? Thua, t h e s e c o n c l u a i o n s ( o r 
b e l i e f s ) c a n be a x i o m a t i c a l l y f r a m e d i n t h e 
f o l l o w i n g a x i o m s : 

[Axiomal DF21 

( 1 ) ( V a ) . ( ( ( a h) V (k a)) 
( ( 3 u ) . ( i o J= H ( a ) ) ) ) 

( 1 ) ( ' a i a i n f o r m a t i o n ' ) * 

(((cr 1=) V (8= a)) V ((=1 a) v (a ^))) 

(2) (Va).(((a t= u) A (u C a)) * 

((39).((u C a) A (u C 9) A (9 \ ^ ^ a))))) 

(3) (Va).(((a ^) V (h a)) * 

((39).(((u C a) * (u C 9)) A 

(3(9 N).('P h=3e„ a))))) 

(4) (Vo).((<a N) v (1= ot)) * 

((39).(<(u C a) * (u C 9)) A 

(3(9 h).(<I> h„„„ «)))>) 

If a is information, then it informs and 
is informed in parallel in one or another 
way. This fact can be expressed aleo in 
the form of parallel inforraational By8tem, 
i.e., 

('a ia infomation') 
(a •, 1= a, 4 a, a HI) 

(2) (Va).(('a is information') ^ 

(3(1E , € ) . ( « 1=, 1= S , « INi t « ) ) ) a o£ a a a ct 

etc. • 

DF18 DF19 
The a x i o D 3 (Ax iom8] and [Axioma} a a s u r e 
t h e e x i s t e n c e o f an a d e q u a t e ( l n f o r f f l a t i o n a l l y 
c o a p l e t e ) i n t e r p r e t a t i o n o f any i n f o r m a t i o n a 
o n t o i t s i w f f 9 i n t h e s e n s e o f i n f o r r a a t i o n a l 
a t r u c t u r e a and i n f o r m a t i o n a l o r g a n l z a t i o n u . 
T h l s l e a d s t o t h e f u n d a n e n t a l l y i n p o r t a n t 
a x i 0 D S o f c o n a t r u c t i b l l i t y o f I v r f f a f o r 
a r b i t r a r i l y o c c u r r i n g i n f o r m a t i o n a l c a s e a . 

, . , , D F 2 0 . 
( A x i o B 8 ] : 
T h e a x i o m a v f h i c h f o l l o w g o v e r n . t h e 
i n t e r p r e t a t i o n o f i n f o r m a t i o n a o n t o t h e 
s t r u c t u r e <T and o r g a n l z a t i o n tu o f an i w f f ( o r 
o f a 8 y s t e m o f i v f f a ) 9 , u h i c h mode la a i n t h e 
i n f o r m a t i o n a l l y c o m p l e t e way. The p r o c e a s o f 
c o n a t r u c t i n g i w f f from g i v e n i n f o r m a t i o n can be 
e x p r e s 8 e d i n t h e f o l l o w i n g manner: 

a ^ <r, a 1= ti), <r, to t=- 9 

I f a i a i n f o r m a t i o n , t h e n t h e r e o x i s t 
c o u n t e r - I n f o r m i n g c a u s e d by a , <C , and 

ot 

informational embedding of a, E , uhich 
(X 

i n f o r m i n p a r a l l e l . T h i s I n f o r m i n g o f S 
and e i a an imnanent p r o p e r t y o f 
p a r a l l e l i s m o f i n f o r m a t i o n . As we h a v e 
a l r e a d y r e c o g n i z e d , c o u n t e r - I n f o r m i n g and 
e m b e d d i n g o f c o u n t e r - i n f o r m a t i o n 
c o n s t i t u t e t h e s o - c a l l e d b a s i c 
i n f o r r a a t i o n a l o y c l e ( i n f o r m a t i o n a l 
c y c l i c i t y ) . I t a l a o fo l l ovra from t h e l a s t 
a x i o m t h a t c o u n t e r - I n f o r m i n g a n d 
i n f o r m a t i o n a l embedding u i t h i n i n f o r m a t i o n 
a p e r f o r m a s i n f o r m a t i o n . 

(3) (Va).(('a is information') ^ 

(3(5:^, «„)•(« 1= l̂ ot*"̂ ' 
a, K (a) 1= « (K (a))))) 
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uhere S (a) IB in faot counter-information a 
u produced by counter-Informing K and 
S (S (a)) is the embedding of the produced 
counter-inforination lo into a. 

(4) The most compleK informational 3ystera of 
inward informational parallelism can be 
axiomatized by the following iwff: 

(Va).(('a is Information') * 
((a, 3 , CC , w, e fc a, 9 , «C , u, E ) V Q( a oc Qc a 01 
(a, 3 , S , u, « HI a, 3^, S„, u, « ) ) ) ot a a a a a 

^The parallel decomposition of the first 
diBJunctive ivff part on the right aide of 
Implication IB 

S ^ a , 3 1 ^ 3 , 3 | = « , S | = u , 3 | = e , 
S Ihc t , S 1 = 3 , K t = S , « J = u , S l = « i 

u | = a , u l=3( j i " '" '^a ' " *^" ' " ^ ^a' 
e 1= a , «„ J= 3 , « 11= « , « 1= o , I8„ 1= e oc a o c a o c a o c a 

(5) (a t= P) * (a, p 1= a, P) 

ThiB axiom deternineB the Bo-called inward 
informational cycle. The formula can be 
universalized in the following manner: 

(3)- (Va).(('ot 13 Information') > 
{(((a h (Ŝ ) h (a, U^ h u)) h 

(a, C , ui|-<E )) h (a, S , u, « ha))) 

In this formula it is possible to obaerve 
diatinct cyclea, i.e., also cycle8 within 
cycle8, where for the rlght side of 
implication there is 
(((cycle. I- cycle_) h cycle,) h cycle^) 

In this expreasion there are three more 
cycleB, aamely 6ycleg betneen cycle. and 
cycle„, cycle. betHeen cycleg and cycle,, 
and cyole_ betveen cycleg and cycle^. A H 
these cycleB can be underatood aa 
cyclically parallel, thua; 

(4) (Va).(<'a is Information') * 
(a I- S^, (a, Sjj I- w). («• Sjj. w ^ K^) » 
{a , S , u, « I- a) ) 

a a 
etc. Thia cyclic paralleliBB can be captured in 

the moat cofflplex form by the iwff 

II.3.16. Axioas of InforMational Cyclioity 

I n f o r m a t i o n i s a c y o l i c i n f o r m a t i o n a l 
phenomenon i n i t s e l f a s K e l l aa i n i t a 
i n t e r a c t i o n with other or outuard Information. 
I t means t h a t i n f o r m a t i o n a l f o r a s and 
informational proces se s appear, inform, change, 
van i sh , e t c . in a c y c l i c manner. C y c l i c i t y of 
inforraation can be v ieved to be purely a e r i a l , 
p a r a l l e l , or s e r i a l - p a r a l l e l phenomenon. The 
l a s t č a s e seema t o be t h e moat o b v i o u a o n e . 
Within t h i s phenomenology, c y c l i c i t y can be 
u n d e r a t o o d n o t o n l y t o p o l o g i c a l l y and 
temporal ly , but a lao sy iubo l i ca l ly , abBtrac t ly , 
e x p r e 8 s i v e l y . The b a s i c q u e a t i o n i s hoH 
Information-performa c y c l i c a l l y in i t s e l f . Why 
informational i n t e r a c t i o n i s in f a c t alway8 a 
c y c l i c I n f o r m i n g ? L e t ua frame t b e a e 
o b a e r v a t i o n a a x i o f f l a t i c a l l y In t h e f o l l o v r i n g 
manner: 

(1) ('a is Information') * 
(((a h) V <J- a)) V ((a |-) V (̂  a)) V 
((^ a) V (a H)) v ((HI a) V (aH!))) 

I f a i s Information, then i t informs and 
i s i n f o r a e d o y o l i c a l l y and p a r a l l e l -
c y c l i c a l l y in auch or a n o t h e r way. Th i s 
f a c t can be eKpreaaed a l s o in the form of 
p a r a l l e l - c y c l i c a l i n f o r m a t i o n a l 8 y B t e o , 
i . e . , in a p a r t i c u l a r form: 

('a is Information') 
(̂  a, a H, HI a, a HI) 

(2) (Va).(('a is Information') * 
((a N «(j) A (at S^ 1= u) A 
(a, E^, u h ê j) A (a, S^, <j, «^ \= a))) 

(5) (Va).(Ca is Information') * 
(a, S , u, e I- a, (£ , u, « )) a a a a 

(6) To e x p l a i n the n a t u r e of I n f o r m a t i o n a l 
c y c l e , the fo l lowing a u x i l i a r y axloms can 
be adopted: 

( I F a) 1 u» and (« |- w) 1 a 
a a 

with the meaning u = S (a) and e (u) C a, 
r e s p e c t i v e l y . 

0 b v i o u 8 l y , a x i o m a t i z a t i o n of i n f o r m a t i o n a l 
c y c l i c i t y can be continued i n d e f i n i t e l y . • 

I I . 3 . 1 7 . Openness of Informational 
Axiomatizat lon 

But taking the methodolosies as an end in 
tbemselves is ultia&tely limiting in the 
same sense as the ana.lytic tendency to take 
the arguments as an end in themselvea. 

Terry Vinograd [12] 255 

The axioms determined show the p o s a i b i l i t i e s of 
t h e i r i n d e f i n i t e axiomatic c o n t i n u a t i o n . Beside 
t h e a l r e a d y e x i B t i n g a x i o m a t i c c a s e s new 
axiomatic i n t e r p r e t a t i o n a are p o s s i b l e which 
concern an a x i o n a t i c type . In a s i m l l a r way i t 
i s p o s s i b l e to add new axiomatic typeB to the 
e x i 8 t l n g o n e a , The c o n 8 e q u e n c e o f t h e s e 
p o B s i b i 1 1 1 i e a i s t h a t an a x i o m a t i c a y B t e n 
remains open for new axlomatic de terminat ions . 
F i n a l l y , i t i a p o a a l b l e t o c o n c l u d e t h a t 
informational axiofflatization i r r e a p e c t i v e of 
the informational 8yatem involved remains open 
i n t h e d e a c r i b e d s e n a e . To c l e a r t h i s 
informational phenomenon to some e x t e n t , we can 
put s e v e r a l p r i n c i p l e d que8tion8 concerning the 
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s t r u c t u r e , o r g a n i z a t i o n , p a r a l l e l i s m , e t c . of 
inf ormat.ion. 

The a x i o m a t i c b a s i s of i n f o r n a t i o n a l l o g i c 
r e m a i n s o p e n . P r i n c i p l e a o f i n f o r m a t i o n a l 
par t i c u l a r i za t i on and u n i v e r s a 1 i za t i on 
contr ibute to an a d d i t i o n a l and c o n 8 t r u c t i v o l y 
s e n s e f u l component of k e e p l n g the a x i o m a t i c 
b a s i s open. In f a c t , informational l o g i c in i t s 
a x i o m a t i c n a t u r e p e r f o r m s a s r e g u l a r 
information. Thus, the expoBed axio inat izat ion 
in t h i s esBay i s in format iona l . 

I I . 3 . 1 8 . Inf orBat ional Axioins and 
Metaphy8ical B e l i e f a 

ffe ffant to expand our ability as observers, 
uithin a contey.t in whicb we are not 
detached bvt are engaged in the practices ue 
ourselves observe. 

Terry Kinograd (12) 255 

I t c a n n o t be d i s p u t a b l e t h a t t h e l i s t e d 
informational axloiii3 a r i s e from a p a r t i c u l a r 
metaphysical d i s p o s i t i o n from which they are 
thrown i n t o a broader p r o f e s s i o n a l , s c l e n t i f i c , 
and c e r t a i n l y a l s o p h l l o s o p h i c a l d i s c o u r s e . 
W h i c h e v e r t h e o r y comes i n t o e x i s t e n c e , i t 
b e g i n a i t s march a s a s c i e n t i f i c or 
p h l l o s o p h i c a l l i t e r a t u r e and in f a c t repreaents 
no th ing more than an a u t h o r i a l t e l l i n g of a 
B t o r y . Th ia a t o r y t e l l i n g , vfhlch c o n c e r n s 
i n f o r m a t i o n a l a x i o m 8 and p r o c e s s e s o f 
a x i o m a t i z a t i o n o f d i v e r a e I n f o r m a t i o n a l 
p r i n c i p l e a , grounds in epoch-making b e l i e f a , 
i . e . i n t h e n e t a p h y 8 l c a l b a c k g r o u n d 
c o n s t l t u t i n g the ph i loaoph/ of the a o - c a l l e d 
Information era . Again, aetaph^alcs haa to be 
u n d e r a t o o d aa a t o t a l i t y o f i n f o r m a t i o n 
s p o n t a n e o u 8 l y a r i a i n g in a l i v i n g b e l n g and 
wi th in i t s p o p u l a t l o n . 

The a w a r e n e s s t h a t a x i o m a t i z a t i on of 
i n f o r m a t i o n a l p r i n c i p l e a g r o u n d s in 
m e t a p h y s i c a l b e l i e f a l e t s t h e p r o c e B s e s of 
a x i o m a t i z a t i o n be g e n e r a t i v e , i n d e f i n i t e l y 
p r e d i c t a b l e , and open for further development. 
Such kind of ax iomat iza t ion c e r t a i n l y does not 
f i t properly i n t o the hardly predes t ined realms 
of t r a d i t i o n a l and emphaalzed r a t i o n a l i a t i c 
s c i e n c e . Doea the tirne come when new, non-
t r a d i t i o n a l , and a l s o n o n - r a t i o n a l i a t i c 
a p p r o a c h i n e x a c t a c i e n c e s i s b e c o m i n g an 
ev ident advantage in the research of unrevealed 
p o B s i b i l i t i e a ? 

11 . 3 . 1 9 . Some Ax ioaa t i c ConBe<]uences 
of I n f o r a a t i o n a l Aris ing 

but a l s o in i rap l i c i t informational operatora 
and i n f o r m a t i o n a l operanda . By th rms r̂  1 vp R , 
axioins are a r i a i n g s t r u c t u r o s of informational 
f o r r a u l a e . In t h i s r e s p e c t t h e a x i o m a t i r : 
conBequcnce9 of informational ar ia ing cnn f i r>(! 
t h e i r continviation in any cons truc t ion of iu f f . 
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At the end of a e c t i o n I I . 3 , in which we have 
d i s c u s s e d i n f o r m a t i o n a l a x i o B S , i t aeema 
neceB8ary to s t r e s a agaln the a r i a i n g (or at 
l e a a t v a r i a b l e ) n a t u r e o f i n f o r m a t i o n a l 
operanda, o p e r a t o r s , and formulae. Such as they 
a r e , a l i of the l i a t e d axioma in t h i s ea8ay 
concern the a r i a i n g p r i n c l p l e of o c c u r r i n g 
i n f o r m a t i o n a l e n t i t i e s . Thua, t h i s 
informational nature i s found not only In the 
aemantics of e x p l l c i t Informational operators 


