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This article deals with algebralc concepts of information and brings 
five basic algebraic systems, called self-informational, general 
informational, implicatively informational, eguivalence inforraational, 
and modal informational algebraic system, which are listed at the end 
of the article. Informational algebra considers the inforraational 
nature of its entities - operands and operators, and in, this relation, 
it introduces traditional logical operators (implication, eguivalence, 
disjunction, conjunction, etc.) as particularities, which project a 
self-informational or general informational algebra into a particular 
domain (for instance, implicative, eguivalence, modal, etc). The way 
to an informational logic is paved with basic reflection and 
determinations (definitions), which root in informational logic [1, 2, 
3, 4]. This article shows, how a new paradigm in formalizing and 
automatizing of informational concepts can become possible. In this 
way, it is also a proposal for a sufficiently diverse but constructive 
mathematical and technological treatment of the arising informational 
phenomenology - also of the needs arising in the domain of the so-
called information-oriented technology [12]. 

UVOD V INFORMACIJSKO ALGEBRO. Članek se ukvarja z algebraičnimi 
koncepti informacije in prikaže pet osnovnih algebraičnih sistemov, in 
sicer samo-informacijskega , splošno, implikativno , ekvivalenčno in 
modalno informacijskega, ki so zapisani na koncu članka. Informacijska 
algebra upošteva informacijsko naravo svojih entitet - operandov in 
operatorjev in tako uvaja tradicionalne logične operatorje (npr. 
implikacijo, ekvivalenco, disjunkcijo, konjunkcijo itd.) le kot 
posebnosti, ki projicirajo samo-informacijsko ali splošno informacijsko 
algebro v posebno področje (npr. implikativno, ekvivalenčno, modalno 
itd.). Pot do informacijske logike je podložena z osnovno refleksijo in 
'opredelitvami (definicijami), ki temeljijo v informacijski logiki [1, 
2, 3, 4]. Članek pokaže, kako lahko nova paradigma formalizacije in 
avtomatizacije informacijskih konceptov postane mogoča. V tem smislu je 
članek tudi predlog za dovolj diverzno vendar konstruktivno matematično 
in tehnološko obravnavo nastajajoče informacijske fenomenologi je - tudi 
potreb v območju t.i. informacijsko usmerjene tehnologije [12]. 

... A priori and irrespective of any 
hypothesis concerning the"essence of matter 
it is evident that the matter-of-factness of 
a body does not end there where we touch it. 
The body is present everywhere where its 
impacting can besensed. Its force of 
attraction - if we speak only of it - acts 
upon sun, planets, maybe also upon the 
entire universe. 

Henri Bergson [10] 159-160 

Iskra Delta Computers, Development and 
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Yugoslavia, Europe (or privately: Volaričeva 8, 
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0. INTRODUCTION 

A priori and irrespective of any hypothesis 
concerning the essence of information it is 
evident that the informing of information 
does not end there where it is coming into 
existence. Information is present everywhere 
where its informing can be sensed. Its 
impacting - if we speak only of it - can 
inform living beings as well as the entire 
universe. 

Paraphrasing Henri Bergson informationally 

Informational algebra or algebra of 
information is a set of definitions concerning 
informational axioms and informational rules 



f o r f o r m a t t i n g of f o r m u l a s by w h i c h t h e 
c o n s t r u c t i o n o r deduc t ion of formulas or t h e i r 
t r a n s f o r m a t i o n becomes c o n s t r u c t i v e l y p o s s i b l e . 
I n f o r m a t i o n a l f o r m u l a s a r e c o m p o s i t i o n s of 
i n f o r m a t i o n a l e n t i t i e s m a r k i n g v a r i o u s 
i n f o r m a t i o n a l p r o c e s s e s and c o n s i s t i n g of the 
s o - c a l l e d i n f o r m a t i o n a l o p e r a n d s a n d 
i n f o r m a t i o n a l o p e r a t o r s . By t h i s a p p r o a c h , 
i n f o r m a t i o n a l a l g e b r a becomes an i n f o r m a t i o n a l 
c a l c u l u s n o t o n l y f o r i n f o r m a t i o n a l o r 
i n f o r m a t i o n a l l y m e c h a n i c a l g e n e r a t i o n of 
formulas w i t h i n a given a l g e b r a i c sys tem, bu t 
a l s o f o r i n f o r m a t i o n a l d e c o m p o s i t i o n and 
t h r o u g h i t f o r i n f o r m a t i o n a l e n r i c h i n g , 
development , i n t e r p r e t a t i o n , and modeling of 
l i v i n g and a r t i f i c i a l i n f o r m a t i o n a l sys t ems . In 
t h i s s e n s e , systems r e p r e s e n t e d by formulas a r e 
open , i . e . , c o n s t r u c t i v G l y g r o w i n g , s t e a d y , 
and /o r r educ ing formal sys tems . In g e n e r a l , an 
i n f o r m a t i o n a l sys tem i s an i n f o r m a t i o n a l l y 
a r i s i n g ( c h a n g i n g ) s y s t e m , i n w h i c h e a c h 
i n f o r m a t i o n a l e n t i t y p o s s e s s e s t h e p o s s i b i l i t y 
of in forming , i . e . of i n f o r m a t i o n a l a r i s i n g . 

Every a l g e b r a i c a p p r o a c h c o n c e r n s l o g i c a l 
means, shap ing t h e n a t u r e o r t h e background of 
t h e a l g e b r a i c a p p r o a c h . 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 a l g e b r a i s l o g i c a l l y grounded in 
i n f o r m a t i o n a l l o g i c [ 1 , 2 , 3 , 4] and v a r i o u s 
c o n c e p t s b e l o n g i n g t o ' i t [ 5 , 6 , 7 , 8 ] . 
I n f o r m a t i o n a l a l g e b r a concerns i n f o r m a t i o n a l 
e n t i t i e s which a r e i n f o r m a t i o n a l operands and 
o p e r a t o r s , a g g r e g a t e d t o f o r m u l a s . An 
i n f o r m a t i o n a l fo rmula marks d e s c r i p t i v e l y a 
s p e c i f i c operand and s o , can be i n f o r m a t i o n a l l y 
ope ra t ed a g a i n . Within an i n f o r m a t i o n a l a l g e b r a 
s e v e r a l c a t e g o r i e s of operands and o p e r a t o r s 
c a n be d i s t i n g u i s h e d , e . g . , i m p l i c i t and 
e x p l i c i t o n e s , 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 
ones , e t c . F u r t h e r , such a l g e b r a c o n s i d e r s t h a t 
i n f o r m a t i o n a l operands can be decomposed i n t o 
f o r m u l a s w h i c h b r i n g t o t h e s u r f a c e new 
o p e r a n d s and o p e r a t o r s . I n a s i m i l a r way , 
i n f o r m a t i o n a l o p e r a t o r s can be d e c o m p o s e d , 
showing o p e r a t i o n a l components of an o p e r a t o r 
d e c o m p o s i t i o n . Thus , a l g e b r a i c c o m p o s i t i o n 
( b u i l d i n g of o p e r a n d s , o p e r a t o r s , and formulas) 
and decomposi t ion (de t e rmin ing of ope rands ' and 
o p e r a t o r s ' d e t a i l s ) of i n f o r m a t i o n a l e n t i t i e s , 
of operands a s we l l a s o p e r a t o r s , a r e t h e most 
n a t u r a l means of an i n f o r m a t i o n a l a l g e b r a . 

Wi th in t h e s t u d y of i n f o r m a t i o n a l a l g e b r a 
a l s o the ax iomat i c n a t u r e of In format ion can be 
cons ide red and r ecogn ized . For i n s t a n c e , how 
d o e s I n f o r m a t i o n p e r f o r m a s i n f o r m a t i o n a l 
p h e n o m e n o n of i t s own i n f o r m i n g , how t h e 
m a r k i n g o r s y m b o l i s m of i n f o r m a t i o n a l 

• phenomenology can be i n t r o d u c e d , and l a s t but 
not l e a s t , hov/ i n f o r m a t i o n a l a r i s i n g , which i s 
t h e phenomenon of informing of In fo rma t ion , can 
be s e m a n t i c a l l y c a p t u r e d , p r a g m a t i c a l l y 
composed and decomposed, and o p e r a t i o n a l l y 
marked and symbol ized. I t becomes ev iden t t h a t 
a symbolism p o s s e s s i n g i n f o r m a t i o n a l meaning, 
g e n e r a H t y , and p a r t i c u l a r i t y i s needed and bas 
t o be i n t r o d u c e d in such a manner t h a t i t w i l l 
embrace a l r e a d y e x i s t i n g mathemat ica l and new 
i n f o r m a t i o n a l concep tua l i sm. For t h i s purpose 
t h e consequent i n f o r m a t i o n a l s t y l e of t h i n k i n g 
and u n d e r s t a n d i n g becomes n e c e s s a r y , l i v i n g 
e x i s t i n g formal and p a r t i c u l a r l y mathemat ica l 
d o c t r i n a i r i s m beh ind i t and s u r p a s s i n g t h e 
d o c t r i n a i r e b l o c k i n g by i n f o r m a t i o n a l 
c o n s t r u c t i v e n e s s and m e a n i n g . T h i s d o e s n o t 
mean a t a l i t h a t i n f o r m a t i o n a l a l g e b r a cannot 
be c o n c i s e , compact , and s e l f - c o n s t r u c t i v e 
d i s c i p l i n e . However, i t m i g h t be s a i d t h a t 

i n f o r m a t i o n a l a l g e b r a w i l l be c o n c e p t u a l l y 
b r o a d e r from t h e s t a n d p o i n t of e x i s t i n g and 
a b s t r a c t l y comprehended a l g e b r a i c d i s c i p l i n e . s , 
i n t e g r a t i n g them i n t o a new, i n f o r m a t i o n a l 
realm. 

I n t r o d u c t i o n t o i n f o r m a t i o n a l a l g e b r a in 
t h i s e s s a y i s t h e o n l y b e g i n n i n g of s u c h 
a l g e b r a , which a s a new d i s c i p l i n e i s looming 
on t h e hor izon of i n f o r m a t i o n a l l o g i c . The goa l 
of such a l g e b r a i s t o enab le formal a n a l y s i s 
and modeling of v a r i o u s l i v i n g and a r t i f i c i a l 
i n f o r m a t i o n a l s y s t e m , f o r i n s t a n c e , compose 
them g l o b a l l y and decompose them i n t o d e t a i l , 
p a r t i c u l a r i z e them on a given p o i n t of view and 
l a t e r on u n i v e r s a l i z e them and e n a b l e t h e i r 
f u r t h e r d e c o m p o s i t i o n , e t c . At t h i s t i r n e , 
i n t r o d u c t i o n means a l s o t h a t some d i s t i n g u i s h e d 
domains of i n f o r m a t i o n a l a l g e b r a a r e ye t not 
e l a b o r a t e d i n t o t h e n e c e s s a r y d e t a i l . T h i s 
e s say i s on t h e way t o r e v e a l s i g n i f i c a n t and 
c o n t r o v e r s i a l d e t a i l s , p a r t i c u l a r i t i e s , and 
formalism of the f u t u r e i n f o r m a t i o n a l a l g e b r a . 

1. CLASSICAL LOGICAL AND ALGEBRAIC APPROACH 

At t h e beg inn ing i t i s t o s t r e s s t h a t in t h e 
c o n c e p t u a l i z a t i o n of i n f o r m a t i o n a l l o g i c and 
i n f o r m a t i o n a l a l g e b r a i t w o u l d n o t be 
r e c o m m e n d a b l e t o p r o c e e d f rom t h e u s u a l 
p r e d i c a t e c a l c u l i b e i n g d e t e r m i n e d w l t h i n 
v a r i o u s m a t h e m a t i c a l t h e o r i e s . A l i t h e s e 
c a l c u l i a r e based on t h e c a t e g o r y of t r u t h and 
f a l s i t y whlch r e p r e s e n t s a v e r y p a r t i c u l a r 
i n f o r m a t i o n a l e n t i t y of b e l i e f or mathemat ica l 
d i s c i p l i n a r i t y . Such de terminism of r e s e a r c h 
would f a t a l l y narrow the n a t u r a l l y open realm 
of i n f o r m a t i o n a l i n v e s t i g a t i o n and exclude the 
main i n f o r m a t i o n a l p h e n o m e n o l o g y from t h e 
fo rmal ly s t r u c t u r e d and o rgan ized d i s c o u r s e . 
However, t h i s does no t mean t h a t p r e d i c a t e 
c a l c u l i of mathemat ics would be excluded from 
t h e fo rma l i n f o r m a t i o n a l d i s c o u r s e ; on t h e 
c o n t r a r y , they can be i n t e g r a t e d i n t o the realm 
of i n f o r m a t i o n a l i n v e s t i g a t i o n and p r e s e n t 
u s a b l e p a r t i c u l a r i t i e s of an i n f o r m a t i o n a l 
c a l c u l u s . F u r t h e r , s e t - t h e o r e t i c a l symbolism in 
i t s v a r i o u s form can be a p p l i e d t o o , e t c . 

Let us show a s e t of r u l e s of deduc t ion as 
i t appears w i t h i n t h e c l a s s i c a l l o g i c . Let us 
i n t r o d u c e two s e p a r a t i o n symbols , ' [ ' and ' ] ' , 
f o r e x p r e s s i o n of f o r m a l u n i t s . L e t u s 
i n t r o d u c e i n f o r m a t i o n a l e n t i t i e s ot, p , and Y» 
r e p r e s e n t i n g r a t h e r i n f o r m a t i o n a l and not only 
p r o p o s i t i o n a l o p e r a n d s , and f i v e 
" p r o p o s i t i o n a l " c o n n e c t i v e s : ' - i ' f o r n e g a t i o n , 
' V for d i s j u n c t i o n , 'A' fo r c o n j u n c t i o n , '^' 
for i m p l i c a t i o n , and ' = ' fo r e g u i v a l e n c e . Under 
t h e s e c o n d i t i o n s i t i s p o s s i b l e t o accep t o r 
p o s t u l a t e some r u l e s of d e d u c t i o n , be longing t o 
a p a r t i c u l a r ( i n f o r m a t i o n a l , o r i n ou r č a s e 
a l s o p r o p o s i t i o n a l ) l anguage : 

[ 1 . 1 ] : 
[a :̂  [p 4- a ] ] 
[ [ a :* [a :* 3 ] ] 
[[cc * p ] 4> [ [p 
[ [ a A p] 4. a] 
[ [ a A p] :> p] 
[ [ « :> p] :* [ [ « 
[a :> [a v p]] 
[p * [a v p]] 
[[« => Y] * [[p 

* Y] => [a * Y]]] 

* Ti * [« * [p A Y]]]] 

* Y] * [[« V p] :» Y]]] 



[ [ « = p] ^ [a 4. p ] ] 
[ [ a = p] ^ [p * a ] ] 
[ [ a * p] :̂  [ [p ^ «] :> [.a = p ] ] ] 
[ [ a * p] => [ [-- p] * [-1 « ] ] ] 
[a :> [n [n «] ] ] 
[[-> [-> « ] ] ^ «] 

e t c . Such kind of rules can be replaced by more 
general as well as more p r e d s e ones . For 
instance, instead of 

[1 .2 ] : [a ^ [p * a ] ] 

there will be the first or universalized step 

[1.3]: [a t= [p t= «]] 

This will be followed by the second and more 
precise step 

[1.4]: [[[« NI N [[p \= «] 1=]]] t=] 

In the t h i r d s tep the l a s t formula can be 
par t i cu la r ized , e . g . , into 

[ 1 . 5 ] : [ [ [ a NT ] 1=̂  [ [p N «] ^=1^]] ^T^ 

The meaning of operators ^ and \=^ and 
expressions of the form [a ̂ ] will be explained 
later. 

Let us introduce also the universal and the 
existential guantifier, i.e., V and 3. In the 
framevjork of informat ional logic and 
informational algebra we will use also 
particularized guantifiers, i.e., V and 3 , 

denoting the possibility :i of V and 3, and 
reading them as "it is possible that for ali" 
and "it is possible that there exist(s)", 
respectively. In the framework of informational 
logic, the rule [1.2] can be postulated as 

[1.6]: [[3„ p].[a * [p N a]]] 

This formula is read as "it is possible that 
there exist an informational operand p such 
that (operator .) if a is an informational 
operand, then (operator ^) operand p informs 
(operator \=) operand a. 

For the second rule in [1.1] there would be, 
for instance, in the framework of informational 
logic 

[1.7]: [[[V a] 3 p].[[cx |= [a h p]] :> [a |= p]]] 

The curiosity of this formula is, for instance, 
that existential guantifier 3 performs as an 
explicit binary operator between operands [V a] 
and p and that [[V a] 3 p] is the left operand 
of operator .. Thus, this formula is read as 
"for ali a there exists p such that if a 
informs [a t= p], then [a (= [a |= p]] can be 
replaced by [a \= p]. Thus, rule [1.7] can 
become a practical rule of formula reduction 
within informational algebra. Certainly, it is 
not necessarily true that 

[1.8]; [[oc N [« t= p]] => [a t= p]] 

is an informationally valid formula, since in 
the left part [a |= [ot t= p]] of implication the 
process a informs the process a =̂ p, and this 
informing might not be the same as a |= p on the 
right side of implication. In many cases it can 

be understood that [a [= Pl is an indivisible 
process and in this manner a can impact this 
process merely as its entire structure. Thus, 
if [[a * [a * p]] * [a :» p]] is proposition-
logically acceptable, its informational 
counterpart [ [a |= [oc ̂  p ] ] :* [a ̂ ^ p ] ] might be 
not. This example shows the problem of 
informational universalization of proposition-
logical formulas as truth and falsity are 
characteristically narrowed informational 
categories. 

The difference which exists between the 
classical algebraic and logical approach on one 
side and informational approach on the other 
side lies in the fact that the first approach 
deals with rather static entities whereas the 
second one deals with processes and not only 
propositions in mind. In a similar manner, 
informational formulas have to be understood as 
processes by themselves and in this sense they 
underlie the principle of informational 
arising, i.e. development of given formulas as 
formulas through composition, decomposition, 
universalization, particularization, or simply 
by changing of formulas' instantaneous 
structure. 

2. INFORMATIONAL OPERATORS 

2.0. Introduction 

The informational operand is determined to be 
informational entity marking an informational 
process which is comprehended as informational 
unity. Irrespective of the complexity of an 
informational operand which can be composed of 
various explicit and implicit informational 
operands and informational operators, this 
operand performs informationally, i.e., 
informs, counter-informs and embeds the self-
produced and the arrived Information. 

An informational operand informs as 
informational unity and in this respect it 
informs self-informationally. In this paragraph 
we have to answer basic algebraic guestions 
concerning the self-informational nature of 
informational operands. As it is already 
understood, an informational operand is in no 
way an informationally non-operative entity. It 
functions as an operand or as an operated 
entity merely in relation to operators being 
superior to it, which have the power to operate 
it informationally. However, within itself, an 
informational operand operates and is operated 
according to its informational constituents, 
which are informational operands as well as 
informational operators. And several components 
of an informational operand can operate within 
other informational operands. In this way it is 
to understand that an informational operand is 
a specific part of an informational system, of 
an informationally marked and operatively 
connected net of informational entities, which 
are informationally perplexed, interwoven, 
Interactive, distributive, and distributed. 

In this respect, the basic guestion which 
arises is how to ensure the expression of the 
described complexity and of the arising nature 
of Information in a formal or symbolic manner. 
We shall recognize how the introduction of the 
metaoperator of informing ^ will explioitly 
keep the arising nature of informational 
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e n t i t i e s o c c u r r i n g in a formula a l i v e . 
Therefore, t h i s implici t a r i s ing power has to 
be g iven t o any o p e r a t o r of t h e t y p e f=, 
r e g a r d l e s s in which way i t i s or can be 
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 z e d . Usual ly we 
suppose that operator \= performs as an expert 
o p e r a t o r ( sys t em) in t h e domain ( f i e l d , 
d i s c i p l i n e , r e a lm , e t c . ) of i t s p o s s i b l e 
pa r t i cu la r i za t ion or un iversa l iza t ion . 

2 . 1 . On the Nature of Operator ^ 

In our further discussion we sha l l consequently 
use t he symbol |= as a g e n e r a l o p e r a t o r 
var iab le , which can be subs t i tu ted by any other 
operator var iable possessing a more precise or 
more determined operational meaning. Further, 
i r r e s p e c t i v e t o t h e d e g r e e of i t s 
determination, any informational operator can 
be universalized with the in tent ion to analyze 
or inves t iga te the informational conseguences 
of a p a r t i c u l a r i z e d o p e r a t o r . For i n s t a n c e , 
l o g i c a l or a r i t h m e t i c o p e r a t o r s w i l l be 
replaced by more genera l o p e r a t o r s with the 
intent ion to study more general proper t ies of 
an informational operand (formula) which does 
not concern merely the informationally narrowed 
(par t icu lar ized) aspects of logical t ru th or 
f a l s i t y and numerical value, respect ive ly . On 
the o ther s i d e , i t w i l l be p o s s i b l e to keep 
mathematically defined e n t i t i e s a lgori thmical ly 
s t a b l e in cases of n e c e s s i t y of a r t i f i c i a l , 
t e c h n o l o g i c a l , and symbol i c sys tems ( f o r 
instance, for the needs of today 's a r t i f i c i a l 
i n t e l l i g e n c e and c l a s s i c a l m a t h e m a t i c a l 
systems). 

In fact , the introduction of the notion of 
the informational metaoperator |= [9] and i t s 
s t i l i , g e n e r a l ( u n i v e r s a l ) o p e r a t i o n a l 
der iva t ives (for instance, =j, |?i, /|, ||=, 4> ¥> A\i 
h, -\, V, A, IK HI, P, 4. e t c . ) enab les the 
development of the concept of i n f o r m a t i o n a l 
a r i s i n g . The n a t u r e of t h i s o p e r a t o r i s 
informing of operands to which th i s operator 
belongs and informing is by def in i t ion nothing 
e l s e than i n f o r m a t i o n a l a r i s i n g in one or 
another way. Thus, the formula a ^ expresses 
the property of informational operand « that i t 
i s in the process of informing, of sending or 
t ransmit t ing of Information through i t s own 
informing. If we would write a =̂ , i t would 

mean t h a t e n t i t y a can in fo rm; but a. as 
I n f o r m a t i o n can inform in each č a s e . For 
instance, in the čase of modal logic we could 
Introduce the following de f in i t ion : 

[ 2 . 1 ] : 
(a t=) =p£ ( ( ( V Sli) A (V (p e 3 I t ) ) ) . (a Nj^^p)) 

Here, St i s the s o - c a l l e d model of p o s s i b l e 
worlds and p i s a possible world. The operator 
l=5jl g i s already the par t i cu la r ized form of 
operator |=. Simply, i t i s possible to say that 
o p e r a t o r ^ i s d e t e r m i n e d w i t h i n t h e 
i n f o r m a t i o n a l domain ( 1 , 3 ) , which can be 
understood to be suf f ic ien t ly general , adapted 
to instantaneous need and appl ica t ion . In t h i s 
č a s e , each i n f o r m a t i o n a l e n t i t y a has t h e 
p o s s i b i l i t y to send In format ion , to inform. 
Th i s č a s e r e p r e s e n t s t h e a c t i v e r o l e of 
Information and also of data . a (= means that a 
informs in a l i models of possible worlds and in 
each possible world of the model. 

The form )= ot e x p r e s s e s t h e p r o p e r t y of 
informational en t i ty a to be informed, to be 
sensible to some extent for the reception of 
Information by informing in i t s e l f as well as 
by informing of other informational e n t i t i e s . 
If we . would write b a, we would sav that 
Information a could be informed. By def in i t ion , 
d a t a as a p a r t i c u l a r , i n f o r m a t iona 1 ly 
r e s t r i c t e d e n t i t y , cannot accep t ( r e c e i v e ) 
Information. Thus, for instance, [;: o( i s va l id . 
In the framework of modal l o g i c i t could be 
poss ib le to s e t the follovjing i n f o r m a t i o n a l 
def in i t ion : 

[ 2 . 2 ] : 
(N ot) =j^j ( ( ( 3 i ) A (3 (p e 5I'))).(t=5„^p « ) ) 

In this čase, informational entitv has the 
possibility to receive Information or to be 
informed by itself or by other informational 
entities. This role of Information lies in the 
activity of its receiving of Information. Thus, 
\= or. means that there exist suchlike models of 
possible worlds and a possible world p within 
them that a can be informed. 

Operator [= (and in this respect any 
Informational operator) can perform as unary, 
binary, or multiplex operator. In the čase a ̂=, 
=̂ is a unary, postfix operator, whereas in the 
čase 1= a, f= is a unary prefix operator. A 
binary form is, for instance, a }= P / ^^^ a 
nnultiplex one, for instance, a, 3, ... , Y N ^, 
T), ... , ^. Various informational operators 
have been discussed in [2]. However, some 
definitions of informational operators may be 
helpful for more exhaustive understanding of 
their nature. 

2.2. Implications and Definitions Concerning 
Unary Informational Operators 

In general, every informational operator can 
appear as unary operator being connected with 
one or more operands. Let us discuss merely 
cases of the most general unary informational 
operators. 

2.2.1. The Čase 'a informs' 

The form a f= or ^ o< says that a informs. This 
formulas are implicatively open in the 
following sense: 
[ 2 . 3 ] : 

(a \=) * 
( ( 3 ^ ? , r,, . . . , ^ ) . ( o ( 1= ^ T) ? r ) ; 
"h" € VF, IK h, Ih, ¥. \V, V. \V]; 

i ( \ '^, n, ••• . K)'i'^. -^ ? = ! « ) ) 

<^ (=1 « ) ; 
"H" e {H, 4, H, HI, A, Al A. HI) 

If a i n f o r m s , t hen t h e r e may e x i s t some 
informational e n t i t i e s I,, t), . . . , "C,, which are 
informed by a . The consequence of t h i s 
implication might be the implication 

[ 2 . 4 ] : (a h ) ^ ( 3 ^ (a =̂ a ) ) ; 

"t=" e CN, V. h , Ih, t^, ¥, V, m-. 
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(3^ (a =j a)) <̂  (=1 a); 
"=i" e {=\. 4, H,- HI, A. A\. A. 4^ 

If a informs, then it could inform itself. 
Logically, the following inverse implication 
can be adopted: 

[ 2 . 5 ] : (a 1= ? , T), . . . , ^ ) => (a ^) ; 

"(=" e {^-, IK h, Ih 1 ,̂ \V. V. IV); 

^ {i^ a ) i 
( ( 3 ^ ? , r), . . . , j ; ) . ( ^ , T) ?; 1̂ a ) ) 

* (4 a ) ; 
( O ^ ?, T), . . . , f ; ) . ( ^ , T), . . . . K A « ) ) 

<= (y| a ) ; 
( ( 3 ^ K, T), . . . , ? ) . ( ? , T), . . . , ?; 4 « ) ) 

<: (HI a) 

(=1 a) <: ( ^ , T), . . . , t; =1 a ) ; 

"^" e (H, i , H, HI, ^, 4. A. 4) 

If a informs i n f o r m a t i o n a l e n t i t i e s ^ , t), . . . , 
i^, t h e n i t i n f o r m s i n g e n e r a l t o o . The 
p a r t i c u l a r čase of t h i s i m p l i c a t i o n i s 

[ 2 . 6 ] : (a 1= a) * (a (=); 

"K' e ft=, Ih h, Ih, 1̂ , It', K IH; 

(=1 a) 4: (a =̂  a ) ; 

"H" e [=1, HI, H, HI, ?1, 4, A. HI) • 

If a informs in i t s e l f , then i t i n fo rms . Now, 
we can adop t t h e f o l l o v i n g c o m p l e t e l i s t of 
i m p l i c a t i o n s p r o c e e d i n g f rom t h e p r e v i o u s 
d i s c u s s i o n , which concern 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 s ( t h e s o - c a l l e d " in forming" o p e r a t o r s 
and the s o - c a l l e d "non- informing" o n e s ) , which 
per form ( in fo rm) from t h e l e f t t o t h e r i g h t 
and v i ce v e r s a , i . e . , o p e r a t o r s |=, |(:, \-, \\-, \^, 
¥, V. IK =i, Hi, H, HI, ^, 4, A. and Hh 

[ 2 . 7 ] : 

( ( 3 ^ K, r), . . . , ? ; ) . ( « f= K. r) K)): 

(a Ih) :> 

( ( 3 ^ ? , T), . . . , ? : ) . (« IN ? , r, ^ ) ) ; 

(« f-) ^ 
( ( 3 ^ ^ , T), . . . , i^).{a. f- ^ , T, O ) ; ' 

(CX IF) :̂  

( ( 3 ^ ? , r) ! ; ) • ( « Ih ? , T) ? ; ) ) ; 

(a M) =* ; 

( ( 3 ^ ? , r), . . . , ^ ) . ( a I?; ? , T), . . . , K)); 

(a IN) =» 
( ( 3 ^ ^ , T), . . . , < ) . ( « IN ?, r, O ) ; 

(a j / ) ^ 

( ( 3 ^ ? , 11, • • • , ? : ) . (« t^ ^ , T) ? ) ) ; 

(a Ih) * 

( ( 3 ^ K, r) ? ; ) . ( a Ik ^ , T) K)); 

( ( 3 ^ ? , T), . . . , ? ) . ( ? , T) ^ M « ) ) 

<= (=1 a ) ; 

( ( 3 ^ K. r) O-iK, T), . . . , ^ HI « ) ) 

* (HI a ) ; 
( ( 3 „ ^ , T,, . . . , t ) . ( ^ . T), ... . K -\ « ) ) 

<= (H « ) ; 
( ( 3 ^ K. V, ••• , f : ) . ( ^ , T), . . . , ?; HI a ) ) 

<= (HI a ) ; 

At t h i s occas ion i t becomes e v i d e n t t h a t i t i s 
p o s s i b l e t o p a r t i c u l a r i z e t h e 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 |= by t h e s o - c a l l e d 
g e n e r a l o p e r a t o r s ( m e t a o p T e r a t o r s ) (= and Ni, 
g e n e r a l p a r a l l e l o p e r a t o r s |N and |N, g e n e r a l 
c y c l l c o p e r a t o r s f- and | / , and g e n e r a l p a r a l l e l -
c y c l i c o p e r a t o r s ||- and \\/. Thus, 

[ 2 . 8 ] : (a |=) =^^ ( (a |N) V (a |-) V (a | h ) ) ; 

(a ¥) =Df ( ( « IN) V (a [:') V (a P)); 

(« N) * ( ( « N) V (a I / ) ) 

This d e f l n i t i o n says s imply t h a t a informs or 
does not inform in a p a r a l l e l , c y c l i c , and /o r 
p a r a l l e l - c y c l i c manner . The p a r a l l e l - c y c l i c 
č a s e i s t o be u n d e r s t o o d a s a p a r a l l e l and 
c y c l i c a l l y p e r p l e x i n g complex mode of informing 
of an i n f o r m a t i o n a l e n t i t y . 

I n t h e s i m i l a r way t h e p e r f o r m a n c e of 
o p e r a t o r =j c a n be d e f i n e d . T h i s o p e r a t o r 
d e m o n - s t r a t e s t h e d i v e r s i t y and a l t e r n a t i v e n e s s 
a g a i n s t t h e g e n e r a l o p e r a t o r |= • ^ t can be 
showed hov/ i n c a s e s of a n t h r o p o l o g i c a l 
d i s c o u r s e t h i s 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 
b e c o m e s t h e n e c e s s i t y , d e l i v e r i n g t h e 
unrevea led informing which l u r k s or ' w a i t s in 
t h e background of each l i v i n g i n f o r m i n g and 
n o n - i n f o r m i n g ( f o r i n s t a n c e , a s s k e p t i c i s m , 
u n b e l i e f , or s imply c o u n t e r - i n f o r m i n g ) . Thus, 
adequa te ly t o [ 2 . 8 ] t h e r e i s 

[ 2 . 9 ] : (H a ) =p f ( ( 4 a ) V (-j a ) V (H| oc)) ; 
{^ a ) =pf [{4 a) V (4 a) V (H| a ) ) ; 
(=1 a) :> ((=:! a) V {^ a ) ) ; 

I t i s t o under s t and t h a t i f o p e r a t o r s N=, |N, |-, 
I)-, ]i, IN, | / , and p inform i n one way, then t h e i r • 
c o u n t e r p a r t s =|, ::||, -|, -||, ^, ^\, yj, and ,^\ inform 
in ano the r way. This v e r b a l d i f f e r e n c e between 
t h e f i r s t and t h e s e c o n d č a s e ( c l a s s ) of 
v a r i o u s i n f o r m a t i o n a l o p e r a t o r s e n s u r e s t h a t 
t h e a l t e r n a t i v e h o r l z o n of i n f o r m i n g comes 
e x p l i c i t l y ( f o r m a l l y ) i n t o e x i s t e n c e t o o . 
F u r t h e r , i t i s t o under s t and t h a t ,a (= can have 
t h e meaning (or metameaning) of =̂  a t o o . 

The f i r s t two formulas in e x p r e s s i o n s [ 2 . 8 ] 
and [ 2 . 9 ] s t a t e t h a t i n t h e d o m a i n of 
i n f o r m a t i o n a l connec t ednes s , which can' be a t 
m o s t a c y c l i c , p a r a l l e l , p a r a l l e l - c y c l i c , 
p a r a l l e l - s e r i a l , o r p a r a l l e l - s e q u e n t i a l 
s t r u c t u r e , g e n e r a l informing or non- informing 
i s no th ing e l s e than a type of t h e s e k inds of 
in forming . The l a s t formula in [ 2 . 8 ] and [ 2 . 9 ] 
i m p l i c a t e s merely t h e m e t a r b l e (metameaning) of 
o p e r a t o r s \= and =j, r e s p e c t i v e l y . At l a s t , 
o p e r a t o r \= can t a k e over t h e r o l e t o be the 
on ly i n f o r m a t i o n a l m e t a o p e r a t o r . T h u s , f o r 
i n s t a n c e , a \= can have t h e meaning of a N̂  as 
we l l as of =̂  a , e t c . 
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Up to now we have examined cases in which it 
was not said anything about the coinplexness or 
composedness of operands. In our čase, operands 
are informational formulas raarking 
informational composites of informational 
processes. Certainly, if a. marKs an operand, 
then a f= marks a formula of a single operand 
and operator, and this formula can be taken as 
operand too. Thus, it is possible to continue 
the discourse of unary informational operators 
concerning formula a )= as an operand. 

BY definition, if a marks an informational 
entity, then a informs. Inductively, on the 
basis of this fact, it is possible to construct 
an indefinite number of implications, namely, 

[2.10]: a :̂  (a t=); 
(a !=)*((« N) N); 
((a t=) f=) :* (((a \=) t=) |=); 
"t=" G {N, ¥. h, h, ¥. V. \^. Ik) 

Thus, by the property of transitivity, there is 

[2.11]: a * ( ... ((« h) N) ••• l=); 

'>" G {N, ¥, h, ¥. ¥. \V. v. Ik) 

This formula says tha t informational en t i t y can 
inform in a l i p o s s i b l e ways c o n c e r n i n g 
informational operators ^ , Ij:, \-, ||-, |?i, y., \f-> V-
I t says in a formally exp l i c i t way that a can 
be perplexedly complex in respect to p a r a l l e l , 
s e r i a l , and p a r a l l e l - s e r i a l informing. Thus, 
i n f o r m a t i o n a l e n t i t y a marks a system or 
network of i n f o r m a t i o n a l p r o c e s s e s which 
c o n s t i t u t e i t i n f o r m a t i o n a l l y . By t h i s , 
an informational e n t l t y becomes a sys temic 
notioh or notion of an informational network. 

Formula [2.11] i s an e x p l i c i t exp re s s ion 
(through the use of e x p l i c i t i n f o r m a t i o n a l 
operators of the type ^) of the a r i s ing nature 
of informat ional e n t i t y a . Bes ides of t h i s 
expl ic i tness of informational a r i s ing , there 
e x i s t s , by d e f i n i t i o n , a l s o the o p e r a t i o n a l 
implici tness (an impl ic i t form of informational 
a r i s i n g ) of an in format iona l e n t i t y a. This 
o p e r a t i o n a l i m p l i c i t n e s s i s coming t o t he 
surface when, for instance, an informational 
e n t i t y marked by a, i s decomposed, and thus 
e x p l i c a t i n g i t s in fo rmat iona l coraponents (a 
composition of in fo rmat iona l o p e r a t o r s and 
operands). The origin of t h i s discussion can be 
the following: 

[2 .12] : (a [=) 4> 3_^(a} or simply 

(a t=) 4- 3 (a) 

where 3 (or 3 ) is the implicit operator of 

informing or non-informing (or informing or 
non-informing from the left to the right). 3(a) 
is a sort of functional expresslon which points ' 
out the operational component 3 of the entity 
a. Obviously, inductively, the last expression 
can be expanded (decomposed), for instance, 
into 

[2, .13]: 

(« 
3(' 
3 

1=) * 3 ( a ) 
a) * 3 ( 3 . 

G ( 3 ^ , 
• ^1^' 

1 

•• ( 3 ( a ) ) 

^|_' ''ll-' %' 

• ) ; 

\v V v 

where S. , a. , S , , 3,, , Si., 3|L,r 3u, and 3|i, mark 
the so cal led general (^) , p a r a l l e l {|(:), cyclic 
(|-), and pa r a l l e l - cyc l i c čase (|f-) of informing 
and general ( t ' ) , pa r a l l e l (^) , cycl ic (IT'), and 
p a r a l l e l - c y c l i c čase (||̂ ) of non- inf orming, 
respect ively . 

Formulas [2.10] - [2.13] can be repeated for 
the so -ca l l ed a l t e r n a t i v e čase of informing 
concerning operators =j, 4 ' H« HI' ''!< ^> ' I ' ^""^ 
/(|. These cases can be expressed in a s t r i c t 
symmetric ( r i g h t - l e f t ) form, for instance: 

[2 .14] : (=1 a) <: a; 
(=j (=!«)) * (=j a ) ; 
(H {A (=1 « ) ) ) «: (=i (H « ) ) ; 

"=l" e tH , A\, H. Hi' A, A\, A, HI) 

This, by the property of transitivity, yields 

[2.15]: (̂  ... (=j (=̂  a)) ... ) * a; 
"=i" e (H, =11, •\. HI, A, A\. A. 4) 

Analogously to [2.12] the following alternative 
formula is obtained: 

[2.16]: 3^(a) •*: (H a) or simply 
3'(«) * (=1 a) 

where 3' (or 3 ) is the implicit alternative 
operator of informing or non-informing (from 
the right to the left). 3' (a) is the 
alternative functional expression which points 
out the alternative operational component 3' of 
the entity a. Obviously, inductively, the last 
expression can be expanded (decomposed), for 
instance, into 

[2.17]: 
3'(a) ^ (H a); 
['(3' ... (3'(a)) ... ) <: 3'(a); 
3' G {3'_j, 3'̂ |, 3'_|, 3'_||, 3'^, 3'ĵ |, 3'^, 3'̂ |) 

where 3'^, 3'̂ |, 3'_̂ , 3'^, 3'^, 3'̂ |, 3'^, and 
3'JI mark the so called alternative general (^), 
parallel {^), cyclic (-|), and parallel-cyclic 
čase (-||) of informing and alternative general 
(?i|) , parallel (?j|) , cyclic (y|) , and parallel-
cyclic čase (î|) of non-inf orming, respectively. 
In this manner the alternativeness of informing 
and non-informing in the čase "to inform" is 
preserved also in an informationally implicit 
way. 

The last guestion which we have to deal with 
more thoroughly within this section concerns 
the operational family of non-informing. The 
"non" in non-informing appears as a symbol of 
negation (n) and this operation is a regular 
unary connective of formal (mathematical) 
logic. Now, it is possible to show how the 
"logically" pure meaning of negation can become 
informationally contestable, guestionable, and 
insufficient. 

Let be 

[2.18]: -,(« t=) ^ (a ^ ) ; 
'V G (N, 1!=, V, Ih); 
" r e (M, 11̂, V, Ik); 
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{A <x) ^ (->{H a); 

"=\" e [=i, =11, H, HI); 
"A" e iA,. A\. A. 4) 

Concerning the last formula in which )^ is the 
operator of non-informing, it is possible to 
develop the following questions: 

(1) If a marks an informational entity which 
informs (|= or ^) , how does this entitY not 
inform {\i or /j)? Evidently, -i as an 
informational operator of negation does not 
possess a totallv negational meaning 
(operational power). 

(2) Hov does a not inform {\^ or A) an<3 what 
does this non-informing mean? 

(3) If it is said that a does not inform in 
a certain way, then a either inhibits or is not 
capable to inform in a certain way. Thus, it is 
possible to say, for instance, that a informs 
in an inhibitory manner. This fact yields 

operator |= or =j in the relation a f= p or p =| a 
can be comprehended also as 

[2.21]: (a N P) ^ ((« l=„o|=p P) V 

(« K°^^ P) V 
(a \=^°¥^ P) v 

(« ¥o,% P)); 
"l=" e {|=, Ih \-, Ih); 
"V" e CM, IK |/, 1^); 

((P A^oA^ a) v 
(d A^o^ a) v 
(P =^°?(( a) V 
(P A^°A^ «)) 4: (p =̂  a); 

"H" e (H, 4, H, H|}; 
"A" G (?!|, !ll, A. 4) 

[2.19]: (a M) * (a t=̂ ) ; 

" r e (1;̂, 1̂ , V, IkJ; 
"Ni" ̂  IK' l̂i' K- K); 
(Hi a) <: (?il a); 

"^i" e {̂ i- ?1li, /li- HIn); 

"A" G (=1, HI, H, HI) 

The so-called non-inf orraing (|/ or ?!() is nothing 
else than inhibitive inforraing. 

(4) The reverse can also be certain. If a 
informs, then oc does not inform in its ali 
embracing informational variety or entirety. It 
informs only in a certain way and not in ali 
possible (universal) ways. Thus, 

[2.20]; (a 1=) :> (a \^^); 

' V e i^. h, h, Ih); 
K, k. % " e Ct̂ n̂' '•'n' n' K^-' 

^^ a) <: (=1 a); 

"H" € {=i, HI, H, HI); 

"^n" ^ Wn' \ - \ - \^ 

where ind rA mark n̂ the non-universal 

informing. This fact can be explained by the 
intentional nature of informational arising 
regardless of a certain informational entity. 
Any informational entity, as a process of its 
informational existing and arising of 
Information, possesses a certain orientation or 
intentionality of its informing and only in 
this manner can inform or can be informed. 

(5) If a informs a certain informational 
entitY p, where a f= p or p ^ a, and entity p is 
not "sufficiently" sensitive to the informing 
of K, then p is not "adequatelY" informed by oc, 
i.e., a M p or p /j a. Because of "specific" p's 
sensitivity in regard to a's informing, symbol 
1= or =j or any other informational operator has 
to be understood as an operator composition of 
particular operators, i.e. in our čase of [= 
and |=_ or =( and =L, that is as that what a. 
intends to inform and what p intends to 
perceive or, simply, what p can perceive as a's 
informing. That is why the operational 
composition (= o|= or =Lo=|a which constitutes 

The čase a N(y°t=o P or p =Lo=j a can be taken 
as the most appropriate form of informing from 
entity ot to entity p, where both a and p are 
acting (informing) as useful informational 
partners. The informational transmitter a 
transraits (|= or =) ) Information which can be 
conditionally (|=„ or =i,) accepted by the 
informational receiver p. 

In the čase a Uo^„ p or p =ID05I1̂  «, « Is not 
entirely in the position to inform in such a 
way to p that p could accept Information 
(intentionally or essentially) mediated from a. 
It could be said that a does not entirely 
fulfill the informational expectance or 
capability of p. 

In the čase a ̂ =„°t̂ 3 P °Ĵ  P 5^°Hy a, P is not 
entirely in the position to be informed in the 
way in which a informs or mediates Information. 
It is possible to saY that p does not entirely 
fulfill the informational expectance or ability 
of a. 

In the last čase oc \^^°\i'^o P or p 4^°^^ «< the 
informing (processing) a t= p or p =j a does 
practically (more exactly, particularlY) not 
exist, for a cannot mediate iiiformation which p 
could be capable to accept. However, it does 
not mean that another particular process of the 
form a 1= p or p H a is not taking plače. 

This discussion shows hov? operators }= and |?i 
could be understood to be symmetrical to each 
other. Thus, 
[2.22]: (a |ji p) :̂  ( (oc \^^o)^^ p) V 

(a l=„°l?̂p P) V 
(a b̂ a°'=p 1̂^ ̂  
(« Na°Np P)); 

'V" G {t;̂, ¥, I/, ¥); 
"\=" G {\=, IN, h, Ih); 

((P =\^°A^ oc) v 
(d =^0?^ oc) v 

(p ̂ o=H„ o<) v 
(p Ap<=\ a)) <J: (p ;z!| a); 

"A" G W , HI, A, HI); 
"=1" e C=i, HI, H, HI) 



14 

The conclusion of t h i s d i s c u s s i o n i s t h a t 
general informational operators belonging to 
the classes |=, \^, ^, and ?!( are r e l a t i v e to each 
other and t h a t i t i s p o s s i b l e t o use them 
a c c o r d i n g t o t he o c c u r r i n g c i r c u m s t a n c e s , 
appropriateness, and needs. 

2 .2 .2 . The Čase ' a i s informed' 

Impl ic i t ly , in the čase a [= p , we have learned 
a b i t on t h e n a t u r e of t h e č a s e ' t o be 
informed'. Let us examine t h i s čase analogously 
to the čase ' t o inform' into more d e t a i l . 

The form [= a or cx =j s ays t h a t a i s 
informed. This formula is implicat ively open in 
the folloMing sense: 

[ 2 . 2 3 ] : 
(f= a) * 
((.3„ ^, n , -•• . V-iK, r), . . . , 
"\=" G (N, IN, h, Ih, t/, ¥, V. Ik); 

K \= a ) ) ; 

, K)) ( ( 3 ^ 5, n , . . . , ? : ) . (« =\ 5 , r,, 
* (a H) ; 
"N" G {=1, 4. H, HI, ^. Al A. 4) 

If a is informed, then there may exist some 
inf ormational entities ^, T), ... , Ki which 
inform a. The conseguence of this implication 
might be the implication 

[ 2 . 2 4 ] : (t^ a) :> (3^ (a |= a ) ) ; 

"l=" e (|=, Ih h, Ih, ¥, ¥. V. \Vy, 

(3^ ( « = ! « ) ) * { « =i); 
"H" e [=i. 4, H, 4. A, 4, A. 4) 

If a i s informed, then i t could be informed by 
i t s e l f . L o g i c a l l y , t h e f o l l o w i n g i n v e r s e 
implication can be adopted: 

[ 2 . 2 5 ] : (? , T), . . . , !; 1= a) 4- (t= a ) ; 

"N" e {t=, IN, h, Ih, \^. IN, t/, I H ; 

(a ^) <j: (a H ?, r), . . . , K); 

"=i" e (H, 4, H, HI, ^. 4. A. 4) 

If a is informed by informational entities %, 
T), ... , ?̂, then it is informed in general too. 
The particular čase of this implication is 

[2.26]: (a 1= a) 4. ([= a) ; 
"l=" S (t., IN, h , II-, Ni, IN, ¥. P); 

(a =̂ ) <j: (a =̂  a); 

"=l" e 1=1, 4, H, HI, A, 4. A. 4) 

If a i s informed in i t s e l f , t hen i t i s 
in fo rmed . Now, we can adop t t h e f o l l o w i n g 
complete l i s t of implications proceeding from 
the previous discussion, which concern general 
i n f o r m a t i o n a l o p e r a t o r s ( t h e s o - c a l l e d 
"informing" operators and the so-cal led "non-
informing" ones), which perform (inform) from 
the l e f t to the r i gh t and v i ce v e r s a , i . e . , 
operators |=, |f=, |-, Ih, N, IN, V, \V, H, HI, H, HI, 
?i|, i , /|, and 4: 

[ 2 . 2 7 ] : 

(N a) ^ 
( ( 3 , 5 , 

(IN a) * 
( ( 3 „ ? , 

(1- a) :> 
( ( 3 , ? , 

(Ih a) * 
( ( 3 , 5 , 

i¥ a) * 
( ( 3 , 5 , 

(IN a) * 
( ( 3 , 5 , 

(k a) * 
( ( 3 , 5 , 

(ih a) * 
( ( 3 , 5 , 

( ( 3 , 5 , 
<= (a =1); 

( ( 3 , 5 , 
* (a HI) ; 

( ( 3 , 5 , 
<= (aH) ; 

( ( 3 , 5 , 
<= (« HI); 

( ( 3 , 5 , 
* (a ; ^ ) ; 

( ( 3 , 5 , 
<= (a ?j|) ; 

( ( 3 , 5 , 
^ {a A); 

( ( 3 , 5 , 
<i= (a HI) 

n 

T) 

11 

1 

1 

^, 

T) 

T) 

T) 

n 

T) 

T) 

T) 

11 

11 

11 

, ?;).(5, 11, • 

, ^ ) - ( 5 , 11, • 

, ! ; ) . ( 5 , T ) , • 

, ? ) . ( 5 , r), . 

•• , ? N= « ) ) ; 

• • , K¥ «)); 

• • , K\- « ) ) ; 

•• , ? Ih a ) ) ; 

, ? ) . ( ^ , T), . . . , ?; f a ) ) ; 

, K ) - i % , n K \fft a ) ) ; 

, 2 ; ) . (5 , . i1 , ••• , K v a ) ) ; 

, i ; ) . (5 , T) K p a ) ) ; 

, ?;).(a H ?, n V) 

. ?;).(« HI 5, 11 V) 

, ? ) . ( « H 5, 11 K)) 

, ?:).(« HI ?, T), . . . , K)) 

, ? ) • ( « ?!l 5 , n , ••• , K ) ) 

, t^),{<X ?̂ | ? , T), . . . , K ) ) 

, ? ) . ( a ,H 5, r), ••• , ?;)) 

, ? ) • ( « HI 5, 11 O) 

Again, i t becomes evident how i t i s possible to 
p a r t i c u l a r i z e t h e g e n e r a l i n f o r m a t i o n a l 
operator [= by the so-called general operators 
( m e t a o p e r a t o r s ) |= and |?i, g e n e r a l p a r a l l e l 
operators |j: and p, general cycl ic operators |-
and |/, and general p a r a l l e l - c y c l i c operators ||-
and p. Thus, 

[ 2 . 2 8 ] : {]= a) =pf ((IN a) V (h a) V (|h a ) ) ; 
(fe* a) =Df ((IN a) v (|/ a) v (|k oc)); 
(1= a) 4. {[^ a) V (|7i «) ) 

This def in i t ion says simply that a i s informed 
or not informed in a p a r a l l e l , cyc l ic , and/or 
pa ra l l e l - cyc l i c manner.. Again, the p a r a l l e l -
cycl ic čase i s to be understood as a p a r a l l e l 
and c y c l i c a l l y p e r p l e x i n g complejc mode of 
informing of an informational e n t i t y . 

As previously, the performance of operator. =j 
in the čase "to be informed" can be defined. 
Again , t h i s o p e r a t o r d e m o n - s t r a t e s t h e 
d i v e r s i t y and a l t e r n a t i v e n e s s a g a i n s t t h e 
general opera tor |=. I t can be shoued how in 
cases of anthropological ( l i ngu i s t i c ) discourse 
t h i s exp l i c i t informational operator becomes 
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t he n e c e s s i t y , d e l i v e r i n g t h e u n r e v e a l e d 
in fo rming which l u r k s or w a i t s in t he 
background of each l iving informing and non-
in fo rming ( f o r i n s t a n c e , as s k e p t i c i s m , 
u n b e l i e f , t he O t h e r , or s i raply c o u n t e r -
inf orming). Thus, adequately to [2.28.] there i s 

[2 .29] : C« H) =pj ((« 4) V (a H) V (a -||) ) ; 
(oc 7\) =of ((a 1̂) V (a y|) V (cx 4)); 
[<x =\) 4. ((a =\) V (a ?!|)); 

Again, it is to understand that if operators ^, 
11= f \-> IK ¥> ¥, V t and \\/ inform in one way, then 
their counterparts =\, =||, -\, |̂, ^, 4, y], and 4 
inform in another way. This verbal difference 
between the first and the second čase (class) 
of various informational operators ensures that 
the alternative horizon of informing in the 
čase "to be informed" comes explicitly 
(formally) into existence too. Further, it is 
to understand that (= « can have the meaning (or 
metameaning) of ot =j too. 

The first two formulas in expressions [2.28] 
and [2.29] in the čase "to be informed" state 
that in the domain of informational 
connectedness, which can be at most a cyclic, 
parallel, parallel-cyclic, parallel-serial, or 
paralle 1-seguentia1 structure, general 
informing or non-informing is nothing else than 
a type of these kinds of informing. The last 
formula in [2.28] and [2.29] implicates merely 
the metarole (metameaning) of operators |= and 
=̂ , respectively. At last, operator [= can take 
over the role to be the only inf ormational 
metaoperator. Thus, for instance, [= a can have 
the meaning of ^ a as well as of a =j, etc. 

Now, it is possible to continue the discourse 
of unary informational operators concerning 
formula |= a as an operand. 

By definition, if a marks an informational 
entity, then a is informed. Inductively, on the 
basis of this fact, it is possible to construct 
an indefinite number of implications, namely, 

[2.30]: a :i> (t= o<); 
(1= a) -^ (1= (h a)); 
(N (t= a)) ^ (N (N (N «))); 

"f=" € fN, IN, h. h. t̂ . \V, v. ¥) 

Thus, by the property of transitivity, there is 

[2.31]: «:>([=... (t= ((= a)) ... ); 

"t=" e [\=, IK h, Ih/ t̂, ¥, V> p] 

This formula says that informational en t i ty can 
be informed in a l i p o s s i b l e ways concerning 
informational operators \=, |K |-, ||-, j / , fft, |/, ||/. 
I t says again in a formally exp l i c i t way that a 
can be p e r p l e x e d l y complex in r e s p e c t t o 
p a r a l l e l , s e r i a l , and p a r a l l e l - s e r i a l informing 
in t he s ense " t o be i n fo rmed" . Thus, 
i n f o r m a t i o n a l e n t i t y a marks a sys tem or 
network of i n f o r m a t i o n a l p r o c e s s e s which 
c o n s t i t u t e i t i n fo rma t iona 1 l y . By t h i s , 
an informational e n t i t y becomes a sys temic 
notion or notion of an informational network. 

Formula [2.31] i s an e x p l i c i t exp re s s ion 
(through the use of e x p l i c i t i n f o r m a t i o n a l 
operators of the type ^) of the a r i s ing nature 
of informational en t i t y a in the sense "to be 
informed". Besides of t h i s e x p l i c i t n e s s of 

i n f o r m a t i o n a l a r i s i n g , t h e r e e x i s t s , by 
def in i t ion , also the operat ional implici tness 
(an implici t form of informational a r i s ing) of 
an informational e n t i t y a. This o p e r a t i o n a l 
implici tness i s coming to the surface when, for 
instance, an informational e n t i t y marked by ot, 
i s decomposed, and t h u s e x p l i c a t i n g i t s 
informational components (a composi t ion of 
informational opera to r s and o p e r a n d s ) . The 
origin of t h i s discussion can be the following: 

[2 .32] : {]= a) 4- 3^(a) or simply 
(t= a) * 5(a) 

where 3 (or 3 ) is the implicit operator of 

informing or non-informing (or informing or 
non-informing from the left to the right). 3(a) 
is a sort of functional expression which points 
out the operational component 3 of the entity 
a. Obviously, inductively, the last expression 
can be expanded (decomposed), for instance, 
into 

[2.33]: 

(t= a) ^ 3(a) ; 

5(a) * 3(3 .. 

3 G 13j_, 3jL f 3|_, 3ii , Su. / 3i '\=-

(3(a)) 

\' >' 

); 

11̂' \' %'^ 

where 3i_, 3,, , 3i_, 3,1 , 3i,, 3,^, 3^ , and 3,,, mark 
the so called general (|=) , p a r a l l e l [\^) , cycl ic 
(|-) , and para l le l ' -cycl ic čase (||-) of informing 
and general (|?s) , pa r a l l e l {\^) , cycl ic ([/) , and 
p a r a l l e l - c y c l i c čase (HT*) of non- inf orming, 
respect ively . 

Formulas [2.30] - [2.33] can be repeated for 
t he s o - c a l l e d a l t e r n a t i v e ča se of " t o be 
informed" concerning operators =\, d\i H> HI, 4̂, 
?̂ |, 7̂ , and 4- Again , t h e s e c a s e s , can be 
expressed in a š t r l e t symmetric ( r i g h t - l e f t ) 
form, for instance: 

[ 2 . 3 4 ] : (a =j) <: a ; 
( (« =1) =1) <̂  (a =1); 
( ( ( a =1) H) ^) * ( ( « =1) =1); 

"=\" e [=\, 4. H, 4, ^, 4, /|, 4] 

This, by the property of transitivity, yields 

[2.35]: ( ... ((a =̂ ) ̂ ) ... =|) <= a; 
"̂ " e [=\,.4, H, -il ^. 4. /I, HI) 

Anaiogously to [2.32] the following alternative 
formula is obtained: 

[2.36]: 3^(a) <^ (a =|) or simply 
3'(a) <: (a H) 

where 3' (or 3^) is the implicit alternative 
operator of informing or non-informing (from 
the right to the left). 3'(a) is the 
alternative functional expression which points 
out the alternative operational component 3' of 
the entity a in the čase "to be informed". 
Obviously, inductively, the last expression can 
be expanded (decomposed), for instance, into 

[2.37]: 
3'(oc) <= (a =\); 
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[ • ( g ' . . . ( 3 ' ( a ) ) . . . ) <̂  3 ' ( « ) ; 

5 £ [ 9 f j / ^ j | ' ^ - 1 ' ^-11' d ' ^ 1 ' T'!' !4I 

where g'_^, 3 '^ | , 3 ' , , 3 ' „, 3 ' . , 3 '^ | , 3 ' ^ , and 
3 ' j | mark the so cal led a l t e r n a t i v e general (=)), 
p a r a l l e l (m) , cvcl ic (-|), and p a r a l l e l - c v c l i c 
čase (HI) of informing and a l t e rna t i ve general 
{7!\), p a r a l l e l {4), cycl ic (T^) , and p a r a l l e l -
cycl ic čase (/||) of non-inforrning, respec t ive ly . 
In t h i s manner the a l te rna t iveness of informing 
and non-inforrning.in the čase "to be informed" 
i s p r e s e r v e d a l s o in an i n f o r m a t i o n a l l y 
impl ic i t way. 

Let us see how the " logica l ly" pure meaning of 
n e g a t i o n can become i n f o r m a t i o n a l l y 
contestable , guestionable, and insuf f ic ien t in 
the čase of "to be non-informed". Let be 

[2.38]: M\= a) ^ (bi a); 
"N" e {|=, 11=, h, II-); 

"A" ^ [4 %' ̂ n' 
where \^ and ^ mark the non-universal 
informing. This fact can be explained by the 
intentional nature of informational arising 
regardless of a certain informational entity. 
Any informational entity, as a process of its 
informational existing and arising of 
informaticm, possesses a certain orientation or 
intentionality to be informed and only in this 
manner can inform or can be Informed. 

(5) If p is informed by a certain 
informational entity a, where a |= |3 or p ^ a, 
and entity (3 is not "sufficiently" sensitive to 
the informing of <x, then p is not "adequately" 
informed by a, i.e., a |;i p or p ;ij a. We have 
already examined this čase by the expressions 
[2.21] and [2.22]. 

Again, the conclusion of this discussion is 
that general informational operators belonging 
to the classes \=, \^, =j, and ?!j are relative to 
each other and that it is possible to use them 
according to the occurring circumstances , 
appropriateness, and needs. 

(a /|) <: (-.(a =^); 
"H" e [=j, 4, -\, Hi); 
'•A" e m. A\. ^, 4] 

2.3. Implications and Definitions Concernlng 
Binary Informational Operators 

Concernlng the last formula in which \^ is the 
operator of non-ihforming, it is possible to 
develop the following guestions: 

(1) If a marks an informational entity which 
is informed (|= or ^ ) , how is this entity not 
informed (ji or ?!j)? Again, evidently, -i as an 
informational operator of negation does not 
possess a totally negational meaning 
(operational power). 

(2) How is a not informed [\^ or •^) and what 
does this non-inforrning mean? 

(3) If it is said that a is not informed in 
a certain way, then a is either inhibited or is 
not capable to be informed in a certain way. 
Thus, it is possible to say, for instance, that 
« is informed in an inhibitory manner. This 
fact yields 

[2.39]: (I/ a) * (1=̂  a ) ; 
'V G i\*, \¥, I/, IH; 

•")=," e {)=, INi- hi_. Fi); 

(a Hi) * (a H ) ; 

"Hi" e CHi, A\^,-^i. 
"H" G (H, ̂ 1, H, HI) 

%); 

be The so-called non-informing [\i or H) can 
understood as inhibitive informing. 

(4) The reverse can also be certain. If a. is 
informed, then tx is not informed in its ali 
embracing informational variety or entirety. It 
is informed only in a certain way and not in 
ali possible (universal) ways. Thus, 

(M„«); [2.40]: (1= a) ̂  

"l=" e (N, ¥. h, Ih}; 
% " e ft̂ n' K' K' 

(« \) * (a H); 
"=l" e C=i, 4, H, -il]; 

Ik,}; 

Because of informing of an informational en t i ty 
a, there may ex is t an informational e n t i t y p , 
which can be reached by the informing of a. In 
t h i s čase we say t h a t a informs p or p i s 
informed by a . i t seems t h a t eve ry unary 
informational operator appears to be at l eas t 
the binary one and, in general , the multiplex 
i n f o r m a t i o n a l o p e r a t o r . In f a c t , t he 
emphas iz ing of t h e unary n a t u r e of an 
informational opera to r i s no th ing e l s e than 
concealing of informational source or sink in 
regard to the operand, being informationally 
connected with the unary operator . 

The form oc |= p or p =j a says that a informs 
p or t h a t p i s informed bY a . But , t h e s e 
fo rmulas a r e i m p l i c a t i v e l y open in t h e 
following sense: 

[2 .41]: 
(a 1= p) 4. ( (a t= p) N) ; 
( (« N P) t=) I 
( O ^ ?, r, ?;) .((« 1= p) f= ?, T), . . . , K)); 
(a 1= p) * (N (a N P ) ) ; 
(1= (a N P)) * 
((3^ ^, T), . . . , ^).{K, r), . . . , j; =̂ (« t= p ) ) ) ; 
"h" G {(=, 1 ,̂ h, Ih, M, IN, k, I H ; 

(=j (p H «) ) <: (p =1 a ) ; 
( O ^ K, T) ? ) . ( ? , n, . . . , ?; =1 (P H a) ) 

* (H (p =1 « ) ) ; 
(P =1 a) H) * (P =1 a ) ; 
( O ^ ^, r), . . . , ? ) . ( (p H oc) H ^, r) K)) 

^ ((P H a) =j); 
"H" G {=1, 4, H- HI, ^. 4, A 4) 

If a. informs p, i.e.,a|=porp=|o< then there 
may exist some informational entities ^, T), 
... , ŽJ, which are informed by the process a. \= 

P or p =j o<- The conseguence of these 
implications might be 
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[ 2 . 4 2 ] : (a t= (3) > ( 3 ^ ( (a N P) 1= (« N P ) ) ) ; 

"N" € {N, IN, I-, h, ¥, \V, V, Ik); 

(3^ (((3 =j a) =j (P H « ) ) ) «: (p H a ) ; 
"=4" 6 1=1, 4. H, HI, /I, 'll, A, 4) 

If a inforins p.", ^SeS.'. ot )= P o r p :̂  a , then 
t h e s e p r o c e s s e s could inform i t s e l f . 

I t becoraes e v i d e n t ( s i m i l a r t o t h e č a s e of 
u n a r y i n f o r m a t i o n a l o p e r a t o r s ) t h a t i t i s 
p o s s i b l e t o p a r t i c u l a r i z e t h e g e n e r a l 
i n f o r m a t i o n a 1 o p e r a t o r |= by t h e s o - c a l l e d 
g e n e r a l o p e r a t o r s ( m e t a o p e r a t o r s ) \= and ^ , 
g e n e r a l p a r a l l e l o p e r a t o r s |N and |N, g e n e r a l 
c y c l i c o p e r a t o r s \- and }/-, and g e n e r a l p a r a l l e l -
c y c l i c o p e r a t o r s ||- and p. Thus, 

[ 2 . 4 3 ] : 
(a t= P) = j j j ( (a IN p) V (oc h p) V (oc It- P)),• 
(a |?s p) =pj ((a J M ) V (a [/ p) V (oc J M ) ) ; 
(a K P ) => ((« N P) v (a |?i p ) ) 

This d e f i n i t i o n says t h a t ot informs or does not 
i n f o r m p i n a p a r a l l e l , c y c l i c , a n d / o r 
p a r a l l e l - c y c l i c manner . The p a r a l l e l - c y c l i c 
č a se i s t o be u n d e r s t o o d a s a p a r a l l e l and 
c y c l i c a l l y p e r p l e x i n g complex mode df informing 
of an i n f o r m a t i o n a l e n t i t y . 

In t h e s i m i l a r way t h e p e r f o r m a n c e of 
o p e r a t o r =j c a n be d e f i n e d . T h i s o p e r a t o r 
demon- s t r a t e s the d i v e r s i t y and a l t e r n a t i v e n e s s 
a g a i n s t t h e g e n e r a l o p e r a t o r f=. T h u s , 
adequa t e ly t o [2 .43 ] t h e r e i s 

[ 2 . 4 4 ] : 
(p =1 a) =p£ ({p 4 a) v (p H a) V (p -\\a)); 
(P j^ a) =Qf {(.^4 a) v (p /| a) v (p 4 a)); 
(p =) a) * ((p =1 ot) v (p ;i| a)); 

The f i r s t two formulas in e x p r e s s i o n s [ 2 . 4 3 ] . 
and [ 2 . 4 4 ] s t a t e t h a t i n t h e d o m a i n of 
i n f o r m a t i o n a l connec t ednes s , which can be a t 
m o s t a c y c l i c , p a r a l l e l , p a r a l l e l - c y c l i c , 
p a r a l l e l - s e r i a 1 , o r p a r a l l e l - s e q u e n t i a l 
s t r u c t u r e , g e n e r a l informing or non-informing 
i s no th ing e l s e than a type of t h e s e k inds of 
i n f o r m i n g . The l a s t f o r m u l a i n [ 2 . 4 3 ] and 
[ 2 . 4 4 ] i m p l i c a t e s m e r e l y t h e m e t a r o l e 
( m e t a m e a n i n g ) of o p e r a t o r s \= and =j, 
r e s p e c t i v e l y . At l a s t , o p e r a t o r (= can t ake over 
t h e r o l e t o be t h e o n l y i n f o r m a t i o n a l 
m e t a o p e r a t o r . Thus, fo r i n s t a n c e , a |= can have 
the meaning of a N= as we l l as of ^ a , e t c . 

By d e f i n i t i o n , i f a [= p or p =j a marks an 
i n f o r m a t i o n a l p r o c e s s , then a informs p in one 
or ano the r way. I n d u c t i v e l y , on t h e b a s i s of 
t h i s f a c t , i t i s p o s s i b l e t o c o n s t r u c t an 
i n d e f i n i t e number of i m p l i c a t i o n s , namely, 

[2.45]: (oc t= p) :> ((a N P) t=) ; 
((a ẑ P) fr) ̂  (((a t= p) N) \=); 
(((« h p) 1=) t=) * ((((a t= P) N) >=) N); 

(a ̂ z P) :> (1= (a 1= P)); 
(N (a 1= p)) 4> (N (f= (oc ^ P))); 
(1= {(= (a (= p))) :> (h'(l= (N (oc N P)))); 

"N" e [\=, IN, h, Ih, b̂ , IN, ¥, IH; 

(=j (P ̂  a)) <: (P ri a); 
i=\ (H (p =\ «))) <: (̂  (P =̂  a)); 
(=1 m (=1 (p =1 a)))) <: (=1 (=1 (p =j «))); 

((P =\ a.) ^) <: (P =j a); 
(((p =j a) =j) =1) * ((P =1 a) H); 
((((p =j a) =\) =1) =i) <: (((P =1 a) =1) =1); 

"H" G (H, m, -\. -\\. 4. 4. A, 4) 

Thus, by the property of transitivity, there is 

[2.46]: (a (= p) ̂  ( ... (((ot 1= P) t=) 1=) ... \=); 
(a t= P) * (t= ••• (1= i\= (« N= P))) ••• ); 
"K' G [|=, IN, h. Ih, N̂ , IN, V. IH; 

(=j ... (=j (=̂  (P =̂  ct))) ... ) <: (p H a ) ; 
( ... (((p =1 a) =i) =j) ... =1) <: (P H a ) ; 

"=1" e (H, 4. H, HI, ^. 4. A, HI) 

Besides of t h i s e x p l i c i t n e s s of i n f o r m a t i o n a l 
a r i s i n g , t h e r e e x i s t s , by d e f i n i t i o n , a l s o t h e 
o p e r a t i o n a l i m p l i c i t n e s s (an i m p l i c i t form of 
i n f o r m a t i o n a l a r i s i n g ) of an i n f o r m a t i o n a l 
p r o c e s s a N= p o r p ^ (%. T h i s o p e r a t i o n a l 
i n j p l i c i t n e s s i s coming t o the s u r f a c e when, fo r 
i n s t a n c e , an i n f o r m a t i o n a l p r o c e s s marked by a 
\= p o r p =1 . ot, i s d e c o m p o s e d , and t h u s 
e x p l i c a t i n g i t s i n f o r m a t i o n a l c o m p o n e n t s (a 
c o m p o s i t i o n of i n f o r m a t i o n a l o p e r a t o r s and 
o p e r a n d s ) . Again, t h e o r i g i n of t h i s d i s c u s s i o n 
can be the fo l l owing : 

[ 2 . 4 7 ] : ( ( a N̂  p) (=) :» 3^(ot (= P) o r s i m p l y 

((cc t= P) N=) => 3(ot N= P ) ; 

(N= (ot =̂ p ) ) ^ 3^(a t= P) or simply 

(h Ttct N= P)) * 3(a 1= P) ; 

3^(p H ot) <;: (=1 Ttp =1 a) ) or simply 
3(p =1 (x) <r (=1 :tp =j ot)); 
3^(p =1 a) <: ((P =1 a) H) or simply 
3(p =1 oc) <f: ((p ^ a) H) ; 

' V e [\=. IN, h , Ih 1;̂ , IN, f/, Ik); 
"=j" e [H, 4, H, HI, ^ , 4, A, 4) 

where 3 (or 3 or 3 ) i s t he i m p l i c i t o p e r a t o r 
of informing or non- informing (or informing or 
n o n - i n f o r m i n g from t h e l e f t t o t h e r i g h t o r 
from t h e r i g h t t o l e f t ) . 3 ( a |= p) o r 3(P =| a ) 
i s a f u n c t i o n a l exp re s s ion which p o i n t s out t h e 
o p e r a t i o n a l component 3 of t h e p r o c e s s ot t= p o r 
p =1 a . O b v i o u s l y , i n d u c t i v e l y , t h e l a s t 
e x p r e s s i o n s can be expanded (decomposed), fo r 
i n s t a n c e , i n t o 

[ 2 . 4 8 ] : 

((ot N= p) N=) ^ 3(a t= P) ; 
(̂ r (a 1= p) ) * 3(ot 1= P) ; 
3(a N= P) * 3(3 . . . (3(a |= P)) •• • ); 
3 £ 13i , 3|L, 3i_, 3|i , 3 i , , 3 ^ , 3| , , 3i i , } ; 

3(P =̂  a) * (^ (p =1 cc)); 

3(P H ot) <: ((P =t a) =1); 
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3(3 
3 e [3 

(3((3 H cc)) ) .J: 3(p =1 «); 
^, 3̂ |, 3_|, 3̂ |, 3^, 3̂ |, 3^, 3̂ |} 

where 3| N' 5|f:< 3|_, 3||., 3ĵ , 3||̂, 3|̂ , 3||_, and 

'4' 3_j, 3_||, 3^, 3̂ |, 3^, 3̂ . mark the so called 
general {\= and =j) , parallel (|j: and =̂|) , cyclic 
(|- and -|), and parallel-cyclic čase (|̂- and -|i) 
of informing and general (^ and ji\) , parallel (|̂  
and ;i:||), cycllc ((/ and 7̂ ), and parallel-cyclic 
čase (IIT" and /||) of non-inf orming, respectively. 

2.4. Implications and Definitions Concernlng 
Multiplex Informational Operators 

Induct i vely', from binary informational 
operators it is possible to proceed to the čase 
dealing with multiplex informational operators. 
In principle, by definition, each informational 
operator can perform as a unary, binary, or 
multiplex operator. The nature of the multiplex 
operators has to be explained. In the čase of 
a unary operator, its operativeness remains 
open in the sense that there exist 
possIbilities of its connection to other, 
explicitly hidden operands. In the čase of a 
binary operator, the operator's connectivity 
concerns the left and the right operand, 
however, the openness in the sense of a unary 
operator to other, yet unrevealed operands 
stili exists. Only in the čase of a multiplex 
operator, the dilemma of openness can vanish, 
for multiplex operator, in any čase, concerns a 
multiple of informational operands, however, 
remains stili open to the unrevealed operands. 

Because of informing of informational 
entities (operands), marked by a, p, ... , Y, 
there may exist informational entities 
(operands), marked by ̂ , T), ... , ̂ , which can 
be informationally reached by the informing of 
entities a, 3, ... , Y- In this čase we say 
that a, p, ... , Y inform ^, T), ... , ? or that 
^, r), ... , (̂  are informed by a, 3, ... , Y- I" 
this respect it seems that every unary or 
binary informational operator appears to be 
also a (hidden, in its entirety unrevealed) 
multiplex informational operator. 

The form a, p, ... , Y t = ? ( 1 > ••• > K °^ 
the form ^, TJ, . . . , ? :̂  a, P, ... , Y S^VS 
that entities a, p, ... , Y perplexedly inform 
entities ^, r), . . . , iJ or that entities ^, T), 
... , ̂  are perplexdly informed by entities a, 

P, ... , Y- But, these formulas are inductively 
implicatively open in the following sense: 

[2.49]: 
(a, P, 
((a, P, 

((a, p, 
((3^9, 4̂, 
((a, p. 

Y f= ?, r), . 

•• , T ) . 

. T ) ) ; 

, K) * 
. , K) N); 

• , K) \=) ^ 

• • . K) ) -

(«, P Y N ?, n, ... , ?) 4> 
(N («, P Y t= ?,-r), ... , ?)); 

(O^ ep, 4'. • • • , T ) . 
(q), 4», ... , T t= 
(a, p, ... , Y N I, -n, ••• - K))): 

•V e [)=. Ih h, Ih, ¥. ¥. I/. Ikl; 

m {K, v ? ̂  a, p, ... , Y)) 
-̂  (̂. T), . . . , ̂  =i a, p. • • • , Y); 

(O^ <P, <P, • • • , T ) . 

(9, (p, ... , T 

H (?, r), ... , ?; ̂  a, p, ... , Y ) ) 

* (=1 (?, r) ?; =1 a, p, ... , Y)); 

(?, T,, .. 

* a. r), .. 

((3^ 9. 4̂  

((^, r), 
"4 9. +. 

^ ((^, n, . 

"H" G (H, 4 

, ̂  H a, p, ... , Y) =1) 

, ?; =j a - P. • • • . Y) ; 

--• , -C). 

. . , ? =i oc, p, ... 

••• , T)) 

• r ? =1 a, p, ... , 

H, HI, A. 4. A, 4) 

Y) 

Y) =\); 

If a, p, ... , Y inform %, r), . . . , ^, i.e., a, 
P Y N ?, T), . . . , ̂  or ̂ , T), . .. , ? H 
a, p, ... , Y then there may exist some 
informational entities <p, 4', • • • , "f/ which are 
informed by the process a, p, ... , Y t= ̂ , 11< 
. . . , !; or ̂ , r), . . . , i; =i a. P, . . . , Y- The 

consequence of these implications might be 

[2.50]: (a, p, ... , Y N ^, T), ... , O ^ 

(3^ ((ot, p, ... , Y N ?, T), ••• , ?) N 
(a, P Y N ^, r), ... , ?))); 

"N" e (N, Ih h, Ih, t̂ , ¥. k, IH; 

(3^ ((?, n ? H a, p Y) 

=1 (̂ , r), ... , ̂  =1 oc, p, ... , Y))) 

* (̂ , T) ?; =j a, p, ... , Y ) ; 

"=j" € (H, HI, H, HI, A, A\. A. 4) 

If a, p , . . . , Y t= ?, TI, • • • , ? inform ^, T), 
. . . , ? , i . e . , a, p , . . . , Y N ^, 11, • • • , ? 

or ^ , r), . . . , ;; :̂  a, p , . . . , Y, then these 
processes could inform i t s e l f . 

Again, i t becomes evident (s imilar to the čase 
of unary informational operators) that i t i s 
possible to pa r t i cu la r i ze the multiplex general 
i n f o r m a t i o n a l o p e r a t o r \= by t he s o - c a l l e d 
multiplex general operators (metaoperators) |= 
and \^, multiplex general pa ra l l e l operators ||= 
and \'f, multiplex general cycl ic operators f- and 
| / , and m u l t i p l e x g e n e r a l p a r a l l e l - c y c l i c 
operators ||- and Iji'. Thus, 

[2 .51] : 

(t= (o<. P , . . . , Y N ? , -n. , K)) * 

(oc, p , . . 
( (« , p, . 

(a. P, . 
(a, p, . 

, Y N ?, r), . . 
• , Y I M , r), . 
• , Y h ^, r), . 
• , Y Ih 5, n, • 

, 0 =Df 
. , ?) v 
• , 0 v 
• , ? ) ) ; 



19 

(a, p , . . 

( ( « , p , . 
(a, p, . 
( a , P , • 

, y \^ ^, T). 

• . y ¥ ^. V. 
• > y v '^i v. 
• . T 11̂  ? - T), 

(a, p, ... , Tf N ?- 11. • 

((o(, p, ... , Y N ?- n-
(a, p, ... , t ^ K. -n, 

^) =Df 

, ^) v 

, K) v 

K) * 
, ?) v 
, K)) 

This definition says that a, P, ... , Y inform 
or do not inform ^, T), ... , JJ in a parallel, 
cyclic, and/or parallel-cyclic manner; The 
parallel-cyclic čase is to be understood as a 
parallel and cyclically perplexing complex mode 
of informing of an informatlonal entity. 

In the similar way the multiplex performance 
of operator ^ can be defined. This operator 
demon-strates the diversity and alternativeness 
against the general multiplex operator (=. Thus, 
adequately to [2.51], there is 
[2.52]: 

( ? , T), . . 
(a. T), . 

(?, n. • 
a. r), . 

(^, r), . . 
( (? , r,, . 

a , y). • 
a, T), . 

( ^ , T) , . . 

( ( ? , T), . 
(?, r), . 

, ? =i a, p, . . . 
• , ? HI a, p, . . 
• , ?; H a , p , . . 
• , ? ^ a, p, . . 

• , ?; ?i| a , P , . . 

• • , j ; ?ii a , p , . 
• • , ?: yj a , p , . 

• • , ? HI «. P, • 

• , ? =̂  a, p, . . 
•• , ^ H a, p, . 
• • , f; ?!t a- P. • 

' Y) =Df 
• , T) V 
• , >) v 
. , Y ) ) ; 

' TT) =Df 
• , T ) v 

• , T ) V 

• , T ) ) ; 

, T) * 
•• , Y) V 

. . , Y ) ) ; 

T h e s e c a s e s of f o r m u l a s c o n c e r n m u l t i p l G X 
i n f o r m a t l o n a l o p e r a t o r s in t h e s i m i l a r way as 
w e r e t h e c a s e s of u n a r y and b i n a r y 
i n f o r m a t l o n a l o p e r a t o r s . 

By d e f i n i t i o n , i f a , p , . . . , Y N ^, i l ' • • • - ^ 
o r ^ i i l / ••• . ? = | a . P- ••• I Y marks an 
i n f o r m a t l o n a l p r o c e s s , t h e n a , p , . . . , Y 
inform ^, r), . . . , ^ in one o r ano the r way. 
I n d u c t i v e l y , on the b a s i s of t h i s f a c t , i t i s 
p o s s i b l e t o c o n s t r u c t an i n d e f i n i t e number of 
i m p l i c a t i o n s , namely. 

[2.53]: 
(a, p, . . 
((a, P, . 
((a, P, . 
(((«, P, 
({(«, P, 
((((«, p, 

/ Y 1= ?, r), . . 
. Y N -̂ T). • 
• y \= I, n. • 

• . y \= K, r), 
• » Y 1= ?. T), 
• • . Y N 5. T), 

K) ^ 
, K) )=): 
, K) h) ^ 
. K) N) N); 
, K) I-) h) * 
• , O t=) t=) t=); 

(a, p, . . 
(N («, p, 
(N (cc, p, 
(1= {]= («, 
(N (N (a, 
(N (N (N 

• - Y N ^ , r), . . . , ?:) ^ 
••• , Y N ^, r), . . . , ? ) ) ; 
••• , Y h ^, n ?)) * 

P, • • • , Y 1= ^ . T), . . . , E ; ) ) ) ; 

P, • • • , Y N ?- r) ! ; ) ) ) * 
( « , P Y N ? , T) ? ; ) ) ) ) ; 

(=̂  (̂, T), ... , j; H «, P, ... , Y)) 
<: (̂ , T), ... , ̂  H a, P, ... , Y); 

(=1 {=i (̂, n, ... , ̂  =1 a, p Y))) 
^ m a. r) ?: =1 a, P Y)); 

(=1 (=1 (=1 {^, n, ... , ?; H a, p, ... , Y)))) 
* (=1 (=i (̂, r), ... , ? ̂  a, p, ... , Y))); 

((?, r, ? H ot, p, ... , Y) H) 
<= (̂r T), ... , ̂  H ot, p, ... , Y); 

(((K, TI ? H a, p, ... , Y) =̂ ) =i) 
* ((?, T,, ... , ̂  =1 oc, p, ... , Y) H); 

((((?, T), ••• , ?; H a, p, ... , Y) H) H) N) 

* (((^, T), ... , ? H a, p, ... , Y) H) H); 

•'=<" G H , HI. H, HI- A Al A, 4) 
Thus, by the property of transitivity, there is 
[2.54]: 

(a, p, . . . , Y t= ?, T) K) "^ 
( ... (((ot, p, ... , Y t= 

^, n ?) N) .1=) ••• \=): 
(a, p, .. . , Y t= ?. lir • • • , K) ^ 
(1= ... (1= (t= (a, p Y t=. 

%, n K))) ••• ) ! 

• V e [\=, Ih, I-, Ih, I;*, ¥. V> Ik); 

(=i ••• (H (=H (^ r, ?; ̂  
a, p, ... , Y))) •• • ) 

<^ {¥,, T), ... , ? =j a, p, ... , Y); 
( ... (((?, T), ... , ? =) 

«, P, ... , Y) =\) H) ••• =1) 
* (̂. T), ... , j; =t a, p, ... , Y ) ; 

"H" e [=1, HI, H, HI, ̂ , HI, 'H, AU 

Besides of this explicltness of informatlonal 
arising, there exists, by definition, also the 
operational implicitness (an, implicit form of 
informatlonal arising) of an informatlonal 
process oc, ^, . . . , ^ \= ^, r), . . . , ^ oz ^, r], 
... , ^ =j a, p, ... , Y- This operational 

implicitness is coming to the surface when, for 
instance, an informatlonal process marked by a, 
p, ... , Y N ? , 11, . . . , ^ o r ^ , r), ... ,?=j 
a. P, ... , Y, is decomposed, and thus 
explicating its informatlonal components (a 
composition of informatlonal operators and 
operands). Again, the origin of this discussion 
can be the following: 

[2.55]: 

((a, P, . .. 
3^(a, p, . 

((a, P, .. 

3(a, P, .. 

(N (a. P, 
3^(a, P, . 
(N (a, p, 
3(a, P, •. 

, Y N ?, r), . . 

, Y t= ̂ , T), . 

, Y (= ?, r), . . 

, Y 1= ?, r), . . 

• , y \= K, r), 

, Y 1= ?, T), . 

• • , Y t= ̂ , T), 

. , !J) or simply 

, K); 
.. , V) ^ 
. , ̂ ) or simply 

• • , ?)) * 

"l=" e (N, Ih h, Ih, I/, 1̂ , k, P); 

3^(^, n, ••• , ?; N a, p Y) 

* (H 7t5, T), ... , ?; =̂  a, p, ... , Y ) ) or simply 

3(?, T), ... , ?; H a, p, ... , Y) 

* (H t?, r) ? H a, p, ... , Y)); 
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^ ( ( ^ , T), 
3(?, T}, 

<= ((?, T), 

, ? =j a, p, 
, ?; =1 a , P, 
, ?: =i a , P, 
, ? H a, P, 

, Y) 
Y ) =i) o^ simply 
T) 
Y) H); 

"N" e (N, 1̂ , H, IK 1̂ . Ih t/, Ikl; 
"=l" G {^, 4. H- HI, ?̂, ̂1, A, 4) 

wherG 3 (or 3 or 3 ) is the implicit operator 
of informing or non-inforraing (or informing or 
non-informing from the left to the right or 
from the right to left). 3(a, p T 1= ?, 
T), ... , ?) or 3(5, T)., ... , j; =1 «, p, ... , Y) 
is a functional Gxpression which points out the 
operational component 5 of the process a, p, 
••• - T N 5 / T), ... , ̂ o r ^ , T), ... , ̂ =1«/ 

P, ... , Y- Obviously, inductively, the last 
expressions can be expanded (decomposed), for 
instance, into 

[ 2 . 5 6 ] : 

( ( « , p, . . . , Y t= ?. 11. • • • 
3 ( a , P, . . . , Y t= ?- n , • • • 
(f= ( a , p, . . . , Y 1= ^. T), . 
3 ( a , p Y 1= 5. r), . . . 
' 3 ( a , p, . . . , y \= K, T), . . . 
3 ( 3 . . . ( 5 ( a , p, . . . , Y 1= 

K, r), • • • , K)) 

, O h) => 
, K); 

.. , K)) * 
, V: 
, V * 

. . . ) ; 
3 e {3j., 3|̂ , 3|_, 3||., 3|̂ , 3||̂ , 3|̂ , 3||̂ ); 

9 ( ? , r), ... , 

<= (H ( ^ , 11, • • • 
3 ( 5 , r,, . . . , 

* ( ( ? , T), . . . , 

3(3 . . . (3(5, 
a. 

* 3 ( 5 , r), . . . , 

!; =̂  a , P, . . . 
, ?; H oc, p , . . 
? ^ «, P, . . . 
^ H «, p, . . . 
T), . . . , ^ =1 

p Y ) ) • 
? H « , P, • • • 

, Y) 
. , Y ) ) ; 
, Y) 
, Y) A); 

. . ) 
, Y ) ; 

3 e (3_|, 3̂ |, 3_|, 3̂ |, 3^, 3̂ |, 3^, 3̂ |] 

where 3,, 5|i, \- \> \' %• \ ' \ ^^^ ^ 
0^|, •^-J' ""JI' •̂ afl' "^J 3 J, 3̂ 1 mark the so 

H' 
called 

general (f= and =() , parallel (||= and 4 ) , cyclic 
(f- and -\) , and parallel-cyclic čase (|[- and |̂) 
of informing and general (|?i and ?ij) , parallel (\^ 
and 7̂ 1), cyclic {\^ and T^) , and parallel-cyclic 
čase (IIT" and î|) of non-inf orming, respectively. 

3. INFORMATIONAL OPERANDS 

3.0. Introduction 

I n f o r m a t i o n a l a l g e b r a o r g a n i z e s t h e 
transformation of informational formulas which 
a r e formal c o m p o s i t i o n s of i n f o r m a t i o n a l 
operands and operators . In formulas as in any 
formal system, operands are markers of d i s t i n c t 
informational p rocesses and as such can be 
decomposed i n t o fo rmulas in which t o t h e 
o r i g i n a l operand markers new i n f o r m a t i o n a l 
c o m p o s i t i o n s , i . e . fo rmulas come i n t o 
ex i s t ence . The decomposition ( in some cases 
called also the pa r t i cu la r i za t ion ) pr inc ip le of 
operands enables the so-cal led informational 

analysis beii>g the basic counter-informational 
prope'rty of the concept of Information (in t h i s 
č a se on t h e l e v e l of a f o r m u l a ) . Thus , 
i n f o r m a t i o n a l ope rands a r e marker s ( t h e 
s i m p l e s t form of fo rmulas o r e l e m e n t a r y 
fo rmula s ) which can be decomposed i n t o 
informationally compound formulas. Thus, the 
notion of a concrete informational operand i s 
always a r e l a t ive one. By decomposition of an 
operand i t s operat ional components and, through 
these , i t s imp l i c i t o p e r a t i o n a l n a t u r e a r e 
coming into expl ic i tness (exis tence) , 

An i n f o r m a t i o n a l operand - s imp le or 
composed - models an i n f o r m a t i o n a l p r o c e s s . 
Formulas as operands are models of processes on 
t h e l e v e l of i n f o r m a t i o n a l l o g i c or 
informational algebra. Thus, logic or algebra 
becomes a t o o l f o r mode l ing of v a r i o u s 
informational processes or of processes which 
can be u n d e r s t o o d as i n f o r m a t i o n a l or 
t r a n s f o r m e d , fo r i n s t a n c e , from p h y s i c a l , 
Chemical, physiological , neuropsychological, 
cosmic processes, e t c . into informational ones. 
On the l eve l of a n t h r o p o l o g i c a l a v a r e n e s s , 
i n f o r m a t i o n a l p r o c e s s e s conce rn t h e 
a n t h r o p o l o g i c a l a u t o p o i e s i s and, t h u s , 
experiencing and understanding of the world i s 
nothing e lse than informational modeling within 
the p o s s i b i l i t i e s of the autopoiet ic she l l of a 
being. Then, informational or informationally 
modeling l imi ts can concern only informational 
capab i l i t i e s of the autopoiet ic s h e l l . In t h i s 
way, informing i s always modeling and r e a l i t y , 
and the awareness about r e a l i t y of the world 
can be on ly i n f o r m a t i o n a l , i . e . , 
in format ional ly modeled. An i n f o r m a t i o n a l 
operand as informational formula i s a formal 
mood of model which can be ope ra t ed as any 
other informational e n t i t y . 

3 .1 . Elementary informational operands 

An elementary informational en t i t y or operand a 
i s e l e m e n t a r y on ly to t h e e x t e n t t h a t i t 
informs and i s informed. We sha l l see l a t e r hov/ 
t h i s p r o p e r t y l e a d s t o t h e a l g e b r a i c non-
elementariness of an elementary operand. The 
consequence of t h i s p r i n c i p l e i s t h a t each 
elementary operand can always be a lgebra ica l ly 
transformed into a non-elementary expression, 
i . e . , i n t o composed ( n o n - e l e m e n t a r y ) 
informational formula. 

For , in g e n e r a l , i n f o r m a t i o n a l operand 
informs and i s informed, i t i s informationally 
open. The openness of an informational operand 
means that there may exis t other informational 
operands which are informed by t h i s operand and 
which can inform i t . This fact can be expressed 
genera l ly by unary, i n fo rma t iona l o p e r a t o r s 
concerning the operand. 

Fur ther , an in format iona l operand can be 
decomposed not only formally in the sense of 
unary ope ra to r s , but a l s o by i n f o r m a t i o n a l 
analysis of i t s s t ruc ture or organizat ion. This 
p r o c e s s l e a d s to t he t r a n s f o r m a t i o n of an 
elementary formula (a s i h g l e operand) i n t o 
informationally composed expression of operands 
and operators tformula). 
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3 . 2 . Composed I n f o r m a t i o n a l O p e r a n d s : 
t h e R e a l I n f o r m a t i o n a l F o r r a u l a s 

A s i n g l e i n f o r m a t i o n a l o p e r a n d r e p r e s e n t s a 
t r i v i a l i n f o r m a t i o n a l f o r m u l a , f o r o n t h e 
f o r m a l i s t i c l e v e l i t o p e r a t e s a s a s t a t i c o r a s 
a p u r e r e p r e s e n t a t i o n a l o r m a r k i n g e n t i t y . I t 
m e r e l y d e s i g n a t e s a n i n f o r m a t i o n a l p r o c e s s 
w h i c h c a n p o s s i b l y be d e c o m p o s e d i n t o a more 
d e t a i l e d o p e r a t o r and o p e r a n d e x p r e s s i b n . I n 
t h i s way, i n p r i n c i p l e , t h e p r o c e s s of p o s s i b l e 
f u r t h e r d e c o m p o s i t i o n n e v e r e n d s . Howeve r , by 
w a y o f d e c o m p o s i t i o n a l s o p r o c e s s e s o f 
s u b s t i t u t i o n , c h a n g e , a n d v a n i s h i n g o f 
i n f o r m a t i o n a l e n t i t i e s ( o p e r a n d s and o p e r a t o r s ) 
c a n o c c u r . We s a y t h a t t h e d e c o m p o s i t i o n 
p r o c e s s d e - t r i v i a l i z e s t h e m a r k i n g n a t u r e of an 
o p e r a n d . 

To some e x t e n t , b y r u l e s o f i n f o r m a t i o n a l 
a l g e b r a , d e c o m p o s i t i o n p r o c e s s e s c a n b e 
a u t o m a t i z e d , i . e . , f o r m a l i n f o r m a t i o n a l 
t r a n s f o r m a t i o n s o f s i n g l e o p e r a n d s . a n d 
c o m p o s i t e f o r m u l a s c a n be p e r f o r m e d by means of 
t h e a l g e b r a i c a p p a r a t u s . I n t h i s way a l s o t h e 
r e v e r s e p r o c e s s e s o r r u l e s t o d e c o m p o s i t i o n (we 
c a n c a l l them u n i v e r s a l i z a t i o n , r e c o m p o s i t i o n , 
r e d u c t i o n , e t c . ) c a n b e i m a g i n e d , i . e . 
e x p r e s s e d i n t h e i n f o r m a t i o n a l l y f o r m a l . 
a l g e b r a i c f o r m . We h a v e a l r e a d y l e a r n e d some of 
t h e s e r u l e s h a v i n g u n i v e r s a l a n d p a r t i c u l a r 
i n f o r m a t i o n a l o p e r a t o r s , f o r i n s t a n c e , t h e 
i n f o r m a t i o n a l m e t a o p e r a t o r ^ a n d i t s g e n e r a l , 
p a r a l l e l , s e r i a l , p a r a l l e l - s e r i a l , and t o t hem 
a l t e r n a t i v e f o r m s a n d t h e i r v a r i o u s 
p a r t i c u l a r i z a t i o n s ( i m p l i c a t i o n , e g u i v a l e n c e , 
and o t h e r l o g i c a l o p e r a t o r s ) . 

c o n c e p t of d e c o m p o s i t i o n p u t s an i n f o r m a t i o n a l 
f o r m u l a t o t h e l e v e l o f a n a r i s i n g 
i n f o r m a t i o n a l e n t i t y . T h u s , an i n f o r m a t i o n a l 
f o r m u l a i t s e l f p e r f o r m s a s a r i s i n g I n f o r m a t i o n . 

3 . 4 . S u b s t i t u t i o n w i t h i n Decomposed 
O p e r a n d s 

As f a r a s i n f o r m a t i o n a l o p e r a n d s a r e m e r e l y 
marked and t h e i r d e c o m p o s i t i o n s do n o t e x i s t , 
t h e i n i t i a l p r o c e s s of t h e i r d e c o m p o s i n g c a n 
b e g i n . T h e p r o c e s s o f d e c o m p o s i t i o n i s ' 
s p o n t a n e o u s t o some e x t e n t , a c c o r d i n g t o t h e , 
s e m a n t i c c o n t e x t o f t h e f o r m u l a i n w h i c h 
o p e r a n d s a p p e a r . 

S u b s t i t u t i o n of an o p e r a n d by a f o r m u l a i s 
n o t h i n g e l s e t h a n a form of r a d i c a l c h a n g e o r 
d e c o m p o s i t i o n of t h e o p e r a n d i n q u e s t i o n . I t 
m e a n s t h a t t h i s o p e r a n d t r a n s i t s f r o m i t s 
m a r k i n g - s y m b o l i c s t a t e i n t o t h e f o r m a l 
c o m p o s i t i o n w h i c h i s s t r u c t u r e d on t h e l e v e l of 
o p e r a n d s c o n n e c t e d v i a o p e r a t o r s . 

4 . SOME FORMS OF INFORMATIONAL ALGEBRAS 

The p r i n c i p l e of a l i p r i n c i p l e s c o m p r i s e s 
t h e t h e s i s on t h e p r i o r i t y of t h e m e t h o d . 
T h i s p r i n c i p l e d e c i d e s a b o u t t h a t w h i c h 
t h i n g a l o n e c a n s a t i s f y t h e m e t h o d . 

M a r t i n H e i d e g g e r [ 1 1 ] 70 

4 . 1 . I n t r o d u c t i o n 

3 . 3 . Ways of D e c o m p o s i t i o n a n d R e c o m p o s i t i o n 
( M a r k i n g , S y m b o l i z i n g ) of O p e r a n d s 

The r u l e s o f i n f o r m a t i o n a l a l g e b r a c o n c e r n 
d e c o m p o s i t i o n a l a s w e l l a s r e c o m p o s i t i o n a l 
p r o c e s s e s a p p l i e d t o v a r i o u s i n f o r m a t i o n a l 
f o r r a u l a s . The g u e s t i o n t o s t a t e i s w h a t i s t h e 
l o g i c o f i n f o r m a t i o n a l d e c o m p o s i t i o n a n d 
r e c o m p o s i t i o n . I t i s e v i d e n t t h a t on t h e l e v e l 
of t h i s d e c i s i o n v a r i o u s , 1 i n g u i s t i c a l l y o r 
d i s c u r s i v e l y s t r u c t u r e d l o g i c a l a p p r o a c h e s c a n 
b e a p p l i e d . T h e v a r i e t y o f e x t r a c t i n g 
I n f o r m a t i o n ( i n t h e f o r m o f i n f o r m a t i o n a l 
f o r m u l a s ) i s , f o r i n s t a n c e , g i v e n by t h e s o -
c a l l e d m o d i i n f o r m a t i o n i s [ 4 ] . V a r i o u s 
o p e r a t i o n a l c o n c e p t s c a n be b o r r o w e d from t h e 
moda l l o g i c and from o t h e r t h e o r i e s of l o g i c . 

I n i n f o r m a t i o n a l a l g e b r a t h e r e do n o t e x i s t 
r u l e s p r o h i b i t i n g i n a d v a n c e t h e s p o n t a n e o u s 
p r o c e s s e s o f o p e r a n d a n d o p e r a t o r 
p a r t i c u l a r i z a t i o n a n d u n i v e r s a l i z a t i o n w i t h i n 
d e c o m p o s e d a n d r e c o m p o s e d i n f o r m a t i o n a l 
f o r m u l a s . 

By d e c o m p o s i t i o n o f a v a r i a b l e 
( i n f o r m a t i o n a l o p e r a n d ) , i m p l i c i t v a r i a b l e s a r e 
c o m i n g i n t o e x i s t e n c e . F o r e x a m p l e , i f 
i n f o r m a t i o n a l e n t i t y ma rked by a i s d e c o m p o s e d , 
h i d d e n v a r i a b l e s a r i s e o r come i n t o e x i s t e n c e . 
By d e c o m p o s i t i o n , t h e i m p l i c i t n e s s i s m a d e 
e x p l i c i t , h o w e v e r , t h i s i s o n l y a n o t h e r t e r m 
f o r i n f o r m a t i o n a l a r i s i n g o f t h e g i v e n 
i n f o r m a t i o n a l e n t i t y a . 

I n s t e a d of h i d d e n v a r i a b l e s i t i s p o s s i b l e 
t o s p e a k of v a r i a b l e s , w h i c h do n o t i n f o r m and 
a r e n o n - i n f o r m e d y e t . As we u n d e r s t a n d , t h e 

I n w h i c h way an i n f o r m a t i o n a l a l g e b r a c o u l d b e 
s e l f - s u f f i c i e n t ? How i t c o u l d s a t i s f y t h e 
m e t a p r i n c i p l e w h i c h g o v e r n s a l i t h e 
i n f o r m a t i o n a l p r i n c i p l e s ? 

An i n f o r m a t i o n a l a l g e b r a c a n c o n c e r n s e v e r a l 
a l g e b r a i c m o d e s , f rom t h e m o s t g e n e r a l t o t h e 
m o s t c o n v e n i e n t , e . g . , t r a d i t i o n a l l y l o g i c a l 
o h e s . The a l g e b r a i c m o d e s , we w i l l d e a l w i t h , 
a r e s e l f - i n f o r m a t i o n a l , g e n e r a l i n f o r m a t i o n a l , 
i n f o r m a t i o n a l i m p l i c a t i v e , i n f o r m a t i o n a l 
e g u i v a l e n t , and i n f o r m a t i o n a l m o d a l . The l a s t 
c l a s s of a l g e b r a s w i l l c o n c e r n t h e m o s t c o m p l e x 
a l g e b r a s i m a g i n a b l e t o d a y . 

4 . 2 . The S e l f - i n f o r m a t i o n a l A l g e b r a 

The s e l f - i n f o r m a t i o n a l a l g e b r a i s t h e b a s i s of 
any i n f o r m a t i o n a l a l g e b r a . W r i t t e n a l g e b r a i c 
e x p r e s s i o n s o r f o r m u l a s c a n b e u n d e r s t o o d a s 
b e i n g composed o n l y of o p e r a n d s and o p e r a t o r s . 
By a n o t h e r i n f o r m a t i o n a l o p e r a t i o n , c a l l e d 
i n f o r m a t i o n a l s u b s t i t u t i o n a n d m a r k e d b y t h e 
o p e r a t o r |= , i t i s p o s s i b l e t o c o n s t r u c t 
r e c u r s i v e l y t h e e n t i r e s y s t e m o f a l g e b r a i c 
r u l e s of s e l f - i n f o r m a t i o n a l a l g e b r a . I n t h e 
m o s t g e n e r a l form t h i s s y s t e m b e c o m e s 

[ 4 . 1 ] : a t=_̂  ( a ; f= a |=; a N; 1= « ; « N « ) ; 

' K e [^, ¥, h, Ih ¥. \V. k, IK 
=i, 4, H- HI- ^, 4. A , 4) 
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e t c . where o c c u r r i n g m e t a o p e r a n d s a and 
occurring metaoperators f= can be par t i cu la r ized 
from č a s e to č a s e , a c c o r d i n g . t o t h e 
r-?quirements (needs, circumstances) . However, 
in t h i s c p n t e x t one e x c e p t i o n has t o be 
mentioned: in [=«(=, the čase (a) i s meant, 
where ^, a t=\ i s paren the t ica l lv par t i cu la r ized 
form of t= a |=. S i m i l a r l y , t he semicolon in 
[4.1] can be understood as pa r t i cu l a r i za t i on of 
the form ^ . , e t c . (For ins tance, a lso 
quotation-marks, e, {, ) , and comma in [4.1] 
are nothing else than pa r t i cu la r opera tors ) . A 
seguence of o p e r a n d s can be o b t a i n e d bv 
recursive use of a [= «, where ^ can represent 
any separator , for instance, comma, semicolon, 
e t c . 

Formula [4.1] i s read in the following waY: 
an informational operand cx can be subs t i tu ted 
by (operator |= ) e n t i t i e s l i s t e d w i t h i n the 
parentheses on the r ight side of |= . Further, 
the metaoperator |= can be pa r t i cu la r i zed by any 
other rieneral operator (on the r ight of 6) and 
c e r t a i n l y ( t h i s i s not marked e x p l i c i t l y by 
[ 4 . 1 ] ) by any i m a g i n a b l e i n f o r m a t i o n a l 
operator. 

Let us look at a system of algebraic rules 
of self- informational algebra proceeding from 
the formula [ 4 . 1 ] . Let be, for ins tance: 

[4.2] 
[1] 
[2] 
[3] 
[4] 
[5] 

[6] 
[7] 
[8] 
[ 9 : 
[10 
[11 
[12 
[13 
[14 
[15 
[16 
[17 
[18 
[19 
[20 
[21 
[22 
[23 
[24 
[25 
[26 
[27 
[28 
[29 
[30 

"N" 
"H" 
a; ( 
« N 
« N 
(a) 
« N; 
H a; 
« N 
« N 
« H 
a H 

e (N, IN- h, 1, ]^, Ih t̂ . P); 
e {=t, ^1, -\, HI, ^. A\. A, AU; 
a); [single operand expressi( 
a; a =j 0(; 
(a); (a) \= a; (a) 1= (a); 
=i a; a =j (a) ; (a) =| (oc) ; 
H a; (a) |=; =| (a); 
a =1; N (a); («) =1; 
(a l=); (=j a) =| a; 
(1= a); (a ri) H a; 
(a N); (« t=) =j «; 
(N a); ([= a) =j a; 

(a )=) 1= a; a =j (=j a ) ; 
(h 0 
(=i 0 

) t= a; a =j (a =i); 
.) N= «; a =̂  (a 1=); 

(a =1) f= a; a =1 (|= a ) ; 
1 « t= 
1 a =j 

(a (= a); (a =j a) =| a ; 
(a t= a) ; (a |= a) =i a; 

1 (a 1= a) (= a; a =J (a ^ oc) ; 
1 (a =1 a) t= a; a =1 (a 1= a) ; 
] « N 
] oĉ = 
] « N 
] cx N 
] ((« 
] ((N 
] « H 
] « ^ 
] « H 
] « \= 
] « N 

(oc 1= (a t=)); ((=1 0() =1 a) 
(a N (N oc)); ((a =|) =t oc) 
((a 1=) [= oc); (a ^ (H a)) 
{{\= oc) t= oc); (cx =j (a H)) 
N:) N «) =̂ a; cc =1 (cc =i (=1 
oc) t= oc) 1= oc; a =̂  (a =̂  (oc 

=1 oc; 
=ja; 
^ o<; 
=1 «; 
oc)); 
=i)); 

(a =̂ (oc 1=)); ((oc f=) =j (x) h oc; 
(oc \= (t= a)); ((t= oc) =| a) 
((oc t=) f= oc); (oc =j (1= oc)) 
(a =i (oc \=)); ((=j oc) \= a) 
(a 1= (=1 oc)); ((Ha) =| a) 

N oc; 
N oc; 
=icc; 
N «; 

e t c . , ad i n f i n i t u m . I t i s e v i d e n t t h a t 
a r b i t r a r i l Y complex formula c o n s i s t i n g of 

operands oc, operators f= and =j, and parentheses 
' ( ' and ' ) ' can be generated (automat ical ly) . 

System [4 .1] suggests a l s o g e n e r a t i o n of 
sys tems of i n f o r m a t i o n a l f o r m u l a s . Such 
systems, i f marked ( s i m i l a r l y as the system 
[4.1]) can be parenthesized. From [4 .1 ] , for 
instance, system formulas 

[4 .3 ] : 
[1] (oc); 
[2] (a; oc; . . . ; a ) ; 
[ 3 ] (oc; ( a ) ) ; ( ( a ) ; a ) ; 
[ 4 ] (oc; (a 1=)); ({=) oc); oc); 
[ 5 ] ( a ; (1= a ) ) ; ( ( « =1); cc); 
[ 6 ] (oc; ( (oc t= ) ; ( N o e ) ) ; {{«=[); ( = j o c ) ; a ) ; 
[ 7 ] ( a ; (a N a ) ) ; ( ( a =̂  a ) ; a ) ; 
[ 8 ] ( ( « [ = ) ; (oc [ = « ) ) ; ( ( o c = j a ) ; (=j oc) ) ; 
[ 9 ] ( (N oc); (a N « ) ) ; ((oc =| a ) ; (cc ^)); 

"\=" e [N, IK h, Ih, ¥. ¥. \^, Ik); 
"=i" G [H. 4. H, HI, ^. A\. A, HI) 

can be generated ad infinitum. 
Further, i t i s worth to s t r e s s how the unary 

metaoperators f= and ^ appear d u a l l y on the 
formal level in regard to each other. While, 
for instance, operator [= i s in the function ' t o 
inform', operator =1 i s in the function ' t o be 
i n f o r m e d ' . Th i s d u a l i t y e x t e n d s a l s o v i c e 
versa: while operator ^ i s in the function ' t o 
inform', operator [= i s in the function ' t o be 
informed' . This i s t rue in the čase a N an<i oc =j 
and in the čase |= oc and =j oc, where alwaYs the 
act ive and passive function of informing ( to 
inform and to be informed, respect ively) stay 
dual ly aga ins t each o t h e r . This f ac t might 
e n t i t l e the i n i t i a l introduction of the dual 
opera tor rj t o the ope ra to r N, p o i n t i n g to 
deeper consequences which might fol low from 
such i n i t i a l ( i n tu i t i ve ) choice. 

4 . 3 . The General Informational Algebra 

The s tep from the self- informational algebra to 
t he g e n e r a l i n f o r m a t i o n a l a l g e b r a r o o t s 
primarily in the subs t i tu t ion of informational 
operands a by d i f fe rent ly marked informational 
operands, say oc, p , ic, ••• i " a lgebraic systems 
[4 .2] and [ 4 . 3 ] . Under t h e s e c i r c u m s t a n c e s , 
markers of informational operands ^ belong to 
a l i possible operand markers, for instance to 
a, p , f, ••• • In t h i s č a s e , system [ 4 . 2 ] 
simply passes over to the system 

[4.4]: 
[0] "5" G (a, 3, T, ••• , K. • • • } ; 
[1] "t=" e {(=, ¥. h, II-, N, ¥. k, \V]! 
[2] "=j" G [=1, 4, H, HI, ^. 4, A . HI); 
[3] ?; (?); [single operand expressions]; 

[4] ? 1= ?; ? H 5; 
[5] ? (= (U; (?) t= 5; a) t= iV; 

(?) H ?; ? =1 (?); (?) H (?); 
[6] ? N; =1 ?; (?) N; =1 (?); 
[7] 1= ?; ? H; f= (?); (̂) =\; 
[8] ? 1= (? N); (=1 ?) H ?; 
[9] ? N (N ?); (? -\) H ?; 
[10] ? =1 (? N); (? t=) H ?; 
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[11] ? ̂  (N ?); (N ?) =j ? 
[12] (̂  t=) 1= ̂ ; ^ H (H V 
[13] (t= O h ?; ? =1 (̂  =̂ ) 
[14] (̂  ^) 1= ̂ ; ^ H (̂  ^) 
[15] (̂  =j) h ^; ^ =1 (̂= ^) 
[16] ^ N (̂  t= V; (? =1 ?) 
[17] ? H (? t= ?); (̂  N ?) 
[18] (̂  N O t= ?; ^ =1 
[19] (̂  H ^) N ^; ? H 
[20] ?.N (̂  t= (̂  N)); 
[21] ? f= (̂  ẑ (1= O ) ; 
[22] ? N ((^ t.) (= ?); 
[23] ^ ̂= ((1= ̂ ) f= ^ ) ; 
[24] ((^ ̂ ) f= ̂ ) 1= ̂ ; 
[25] ((N ^) t- ̂ ) t- ?; 
[26] m {^\. a 1=)); 
[27] ^ =i (? N (N O ) ; 
[28] ^ =1 ({^ t=) 1= O ; 
[29] ^ 1= (? H (̂  N)); 
[30] ^\= i^\= {=\ D); 

( (? =i) =\ 
(? ^ (^ ?)) 
il =1 (̂  H)) 
? =1 (? H (H 
^ =1 (5 H (? 
((^ 1=) =1 ?) 
((N U H ̂ ) 
(5 =i (N ^)) 
((=1 ̂ ) N ?) 

V); 

=1 K; 

e t c . , ad I n f i n i t u m . I t i s e v i d e n t t h a t 
a r b i t r a r i l y c o m p l e x f o r m u l a c o n s i s t i n g of 
operands a , (3, y, ... , ^ , . . . , o p e r a t o r s \= and 
=j, and p a r e n t h e s e s ' ( ' and ' ) ' can be gene ra t ed 
( a u t o m a t i c a l l y ) . For i n s t a n c e , in čase [ 3 0 ] , 
there i s w [= (T h (=1 +) ); ((=1 9) =1 «•) N P-

A g a i n , s y s t e m [ 4 . 1 ] s u g g e s t s a l s o t h e 
g e n e r a t i o n of systems of i n f o r m a t i o n a l formulas 
wi th d i f f e r e n t l y marked o p e r a n d s . Such sys tems , 
i f marked ( s i m i l a r l y as t h e system [ 4 . 1 ] ) can 
be p a r e n t h e s i z e d . From [ 4 . 3 ] , f o r i n s t a n c e . , 
system formulas 

[4.5]: 
[1] 
[2] 
[3] 
[4] 
[5] 
[6] 
[7] 
[8] 
[9] 

{?); 
(̂; ?; ••• ; V; 
(?; (?)); ((?); O ; 
(U (̂  \=))-> ii=\ V; ?); 
(?; (h K)); ((^ =l); ?); 
(?; {(? N); (1= V); i(K ^ ) ; 
(̂; (̂  N U ) ; ((? =i V: ?); 
((^ N); (̂  \= ̂ )); ((? ̂  ^ ) ; 
((t= ?); (? N ^)); ((? H ?); 

(H ?)•; K 
' 

(H ?)); 
(? H)); 

" 5 " € Ca, p, Y, ••• , ¥,, • • • } ; 
"K" € [[=, Ih, h , Ih, t^, IK v, p); 
"=\" € { ^ , 4, -\. HI, ^ , i , A: HI) 

can be generated ad infinitum. Thus,. for 
instance, in čase [9], there is ((|= a); (p [= 
y)); ((S =1 e); (?; =1)). 

4.4. The Implicative Intormational Algebra 

by implicative ones . However, these 
replacements cannot be arbitrary to keep the 
logical conceptualism valid. Partly, by 
introduction of logical (intormational) 
implication into informational formulas, these 
formulas enter the realm of convenient logical 
truth and falsity. 

For an informational entity a (an 
informational operand or a marked informational 
formula) it was said that it informs and is 
informed. This determination has also its 
implicative conseguences, namely, a :̂  (aH) ^̂ î ^ 
« =̂  ([= a)r etc. Let us gather the most 
important implications concerning informational 
principles, although these implications cannot 
represent the entire possible realm of further, 
useful implications. 

By implicative informational algebra we will 
enter into the domain of basic understanding of 
informational phenomenology. This understanding 
is natural since it proceeds from traditionally 
logical conseguences resting in expressions of 
natural languages. In this way, the implicative 
algebra wiH become a careful searching of the 
roots belonging to the term 'Information' . 
Thus, it is possible to propose the follovjing 
initial set of implicative algebraic rules: 

[4.6]: 
[1] 
[2] 
[3] 
[4] 

[5] 

[6] 

[7] 

"?'• e [a, p, Y, ••• - ?, •• 
"\=" e [N, IN, h, Ih \^, Ih V. 
"H" e [=1, m. H, HI, ^. 4, 4, 

^ * (N V: (̂  =i) <= ?; 
? ^ (H V; iK N) <= ;̂ 
^ * (̂  H); (t= 0 <= ?; 
^ ̂  ((? h); (N V) 
? => ((? N); (̂  =1)) 
^ ̂  (C=l O ; (N ?)) 
^ 4. ((^ =1); (H V) 

^ ^ ((^ N) v (t= ?)) 
? :> ((^ N) V (? H)) 
^ => ((H ?) v (N: V) 
? :> ((^ ̂ ) V m ?)) 
^ ̂  ((? N); (N ?); 

((? m; 
((̂ - U , 
((^ H), 
((? I=), 
((^ H) 
((N V 
((^ H) 
((? N) 

m V); 

. ) ; 
IM; 
HI) 

i=\V) * ?; 
(H ^)) ^ ̂ ; 
(? N)) * ?; 
(t= ?)) * 5; 

v (H ̂ )) ^ K 
v (H ?)) <= ? 
v (? h)) ^ K 
v (N ?)) <̂  ^ 

[B] 

[9] 

((? H); (=1 O ; (? N)) <= ?; 
? ̂  ((? N); (? H); (H ?)); 
((N ?); iH O ; (? 1=)) <= ;̂ 

? :* ((? H); (=i ^ ) ; (N ^)); 
((? 1=); (^ V: (̂  ̂ )) <= K! 
^ :̂  ((^ 1=) v (1= 5) v (=1 ?)); 
((^ =\) v (H ?) v (̂  N)) <= 5; 

^ ̂  ((^ N); (t= V: (H ?); (? =i)); 
((^ -i); (H ?); a t=); (t= U ) * ;̂ • 

[10] ? 4. ((^ h) v (|r ^) v (̂  ^) v (̂  =^)); 
((^ H) v (H O v (̂  [=) v (t= ?)) 4: ^; 

The i m p l i c a t i v e i n f o r m a t i o n a l a l g e b r a LHJ 
c o n c e n t r a t e s on some " l o g i c a l f a c t s " which may 
be u s e f u l i n t h e c o n t e x t of i n f o r m a t i o n a l 
concep tua l i sm, by which i n f o r m a t i o n a l e n t i t i e s 
a r e ( p a r t l y , no t n e c e s s a r i l y e q u i v a l e n t l y ) 
i n f o r m a t i o n a l l y de te rmined . I t i s ev iden t t h a t 
i n f o r m a t i o n a l i m p l i c a t i o n s can proceed from the [12] 
s e l f - i n f o r m a t i o n a l and g e n e r a l i n f o r m a t i o n a l 
a l g e b r a , r e p l a c i n g i n f o r m a t i o n a l me t aope ra to r s . 

(? t=) => ((^ N) N); 

(h V => (H (1= ?)); 

((H (H K) ^ (H ?); 

(̂  (̂  =j)) <= (̂  H); 
((? =j) H) <̂  iK =^): 

(^ * (? ^)) ^ ( (? [=) N) 
(=1 (H ^ ) ) <: ( ( ^ ^) <: O 
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((1= ̂ ) =̂ ) <: (([= ̂ ) ^ ^ ) ; 
[13] ((^ h) 1=) ^ na N) 1=) N); 

(=1 (=i (H ?))) <̂  (=t (̂  ?)); 

[14] 

[15] 

[16] 

[17] 

^ * (=1 (N V)i ((? H) N) <̂  ?; 
((f= ?) f=) <= ?; 
((N ?) H) <= ?; 
((N ̂ ) H) <= ?; 
(N (=t 5)) <= ?; 

^ :̂  ((=̂  ̂ ) H); (N (̂  N)) <= ?; 

I t can be imagined how further informational 
implications can be generated ad infinitum. In 
these imp l i ca t i ons , gene ra l i n f o r m a t i o n a l 
operators can be par t i cu la r ized according to 
p a r t i c u l a r needs and r e q u i r e m e n t s . In t h i s 
s e n s e , i m p l i c a t i v e i n f o r m a t i o n a l a l g e b r a 
becomes appl ica t ive ly f lex ib le and not bounded 
'as a t r a d i t i o n a l logic could be. 

4 .5 . The Eguivalence Informational Algebra 

S imi la r ly as the i m p l i c a t i v e i n f o r m a t i o n a l 
a l g e b r a , t he s o - c a l l e d e g u i v a l e n c e 
informat ional a lgebra d e a l s wi th p a r t i c u l a r 
" l og i ca l f a c t s " which may be u se fu l in the 
context of informational determinisra, by which 
informat ional e n t i t i e s are ( e q u i v a l e n t l y ) 
informationally determined. I t i s evident that 
informational eguivalences can proceed from the 
self- informational ,general informational, and 
implicative informational algebra, replacing 
informat ional metaopera tors and i m p l i c a t i v e 
operators by eguivalence ones. However, these 
replacements cannot be a rb i t r a ry to keep the 
l o g i c a l d e t e r m i n i s m v a l i d . P a r t l y , by 
i n t r o d u c t i o n of l o g i c a l ( i n f o r m a t i o n a l ) 
eguivalence in to informational formulas, these 
formulas (par t ly) enter the realm of convenient 
logica l t ru th and f a l s i t y . 

For an a rb i t r a ry informational en t i t y a (an 
informational operand or a marked informational 
formula) i t was said t h a t i t informs and i s 
i n fo rmed . Th i s d e t e r m i n a t i o n has a l s o i t s 
eguivalence conseguence, namely, « O ((a ^=); 
(t= a) ) or a ^ ((ot =̂) V {(= a ) ) e t c . We choose 
the symbol •^ or zj^ for the eguivalence instead 
of symbol = to s t r e s s the deduc t ive o r i g i n 
which concerns the implicative algebra. So, l e t 
us g a t h e r t h e most i m p o r t a n t e g u i v a l e n c e s 
concerning informational p r inc ip l e s , although 
these eguivalences cannot represent the en t i r e 
possible realm of fur ther , useful equivalences. 

By eguivalence informational algebra we wi l l 
enter into the domain of basic understanding of 
informational notions. This understanding i s 
n a t u r a l s i n c e i t p r o c e e d s from i n t u i t i v e 
log ica l conseguences r e s t i n g in speech and 
writing of natural languages. In th i s way, the 
eguivalence algebra w i l l become a n o t i o n a l 
s e a r c h i n g of t h e r o o t s b e l o n g i n g t o t he 
determination of Information. In t h i s way i t i s 
possible to propose the following i n i t i a l se t 
of eguivalence algebraic ru l e s : 

[4.6]: 
[1] 
[2] 
[3] 
[4] 

[5] 

[6] 

[7] 

[8] 

[9] 

?, •••}; 
h, Ih, 1̂ , ¥. k- p]; 
H, HI, ̂ . 4. A, 4); 

"?" G {a, p, 
"h" e (h, 1̂=, 
"H" e {=1, 4, 
? ̂  ((? N); 
((? =1); (=j ?)) ^ Ki 
K ^ ((? 1=) v ([= ̂ ));-
((^ H) v (=1 ^)) :>* K; 
^ o ((? N); (t= V; (? =\); (=1 V); 
((? N); (t= V; (̂  =H); (H V) =>*= ?; 
¥, <=j. ((^ \=) v {^ ^) v a =j) v (H ?)); 
((? N) v (1= 5) v (̂  ^) v (=1 O ) ^ KI 

^ *=>((? h O ; (̂  H ^)); 
((? N V; iK ^ V) ^ K; 
? *=> ((? N ?) v (̂  H V); 
((? N ?) v (̂  H V) ^ 5; 

[10] 'information_as_informational_system' ^ 
((3 ?).(? e {a, p, T, ... , K. •••)) A 

(3 |=).(N € {\=, 1̂ , h, h, \^, \¥. |/, IP)) A 
(3 =j).(H G m, 4. H, HI- A. 4. A, H|})). 
((? I=); (1= V; (? =1); (H O ; a N K); 
(? =1 V); 

'Information as informational system' <=> 

((3 ?).(? G {a, p. T, ••• , K, •••}) A 

(3 !=).([= € (N, Ih h, Ih, b̂ , 11̂- k, ¥)) A 
(3 H).(=l G l=\, 4. H, Hi, 4, 4. A, 4 ) ) ) -
((? \=) v (t= ?) v (5 =1) v (=̂  ?) v 
(̂  N ?) v (̂  =j ?)) 

etc. Formula [10] constitutes Information as 
the most complex informational system in which 
informational entities (processes) are mutually 
perplexed in any imaginable form. 

4.6. Some Transformation Rules 

The class of eguivalence rules can be 
supplemented by some formula transformation 
rules, which seems to be the subject of their 
definition. In these cases the eguivalence 
signs = or ^ wiH be used. Such rules can be 
as follows: 

[4.7]: 

[1] 
[2] 
[3] 
[4] 
[5] 
[6] 

"(=" G it=, IN- h, Ih, t̂ , IN- V. Ik); 
"4" G m, 4. H, HI, 4. 4, A, HI); 
a = ( a f = a ) ; (a=^a)=a; 
(a[=P) = (a^=p;aN=P;Pl=P); 
(p =1 P; P =1 «; a =j cx) = (p =j a); 
(a, p ̂r Y- 5) = 
(a N T; « t= S; P t= Y; p f= S); 
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[ 7 ] (5 H P; Y =1 P; S H ot; Y =i cc) = 
(S , T =i P, cx); 

e t c . HowGver, some i m p l i c a t i v e consequences 
cannot neces sa r i l v lead to an e q u i v a l e n c e . 
Thus, for instance, 

[ 4 . 8 ] : ( (« :̂  P) A (a <: P)) * (a ^^ p) 

In this formula, =ž marks the informational 
operator possessing the meaning "is not 
necGssarily equivalent". The particular symbol 
v is used for marking the necessitv- Instead of 
symbol ^ 
stands for possibility. 

svmbol = could be used, where 7t 

4.7. Possibilities of Modal Informational 
Algebras 

The modal informational algebras will concern 
the realm of the so-called modus informationis 
[4]. Traditional logical concepts can be seen 
as particular (modal-trivial) cases of modal 
logic. 

The origin of modal informational logic 
roots in the Latin "modus" as Information, i.e. 
in measure, extent, rhythm, way, manner, method 
of inforroing, etc. Also, modus informationis is 
meant to be a way, manner, method, etc. of 
acguiring, gaining, extracting, or, in the most 
general way, of arising or coming of 
Information into existence within and through 
Information in guestion. In this respect, modal 
informational logic differs from the convenient 
modal logic, which is limited to the logic of 
necessity and possibility, of 'must be ' ' and 
'may be'. 

In [4], several types of modus informationis 
have been discussed. What can be the algebraic 
conseguence of 'these modi? It is evident that 
the way of informational acguiring concerning 
particular modi cannot be determined in general 
or in advance, for this acguiring depends, for 
instance, on the semantic analysis and 
intuition (meaning) of a particular 
informational čase. Although in [4] we have 
discussed the most obvious, i.e. historically, 
culturally, logically accepted informational 
forras of reasoning, common sense, inference as 
informational modi (modus ponens, tollens, 
rectus, obliguus, procedendi, operandi, 
vivendi, possibilitatis, necessitatis), only 
the ;nost convenient mannerš of informational 
reasoning have been touched. It is to 
understand that modal informational'algebra has 
in general to do with discovering of certain 
Information within Information in guestion. 

Let us list in short only the most important 
algebraic rules concerning modi informationis. 

4.7.1. Informational Modus Ponens 

Informational modus ponens originates in some 
general informational schemes, for instance, 
[4.9]: 

[1] "^", "n" e [a, p, Y, ••• , I, r), . . . } ; 
[2] "N" e {|=, Ih h, Ih- ¥. \V. V, \V); 

[3] "̂ " e (H, =11, H- HI, A. A\. A. A); 
[4] (? N (̂  1= r))) N r,; 
[5] T) H ((T) H ^) =< ^ ) ; 

[6] (? 1= (r) =1 ̂ )) \. r); 
[7] T) =j ((? 1= T)) H ?); 

[8] ((? 1= (̂  =̂ r,)); (? N (T) =1 ?))) 1= n; 
[9] T) ̂  (((^ N r,) =1 U ; ((T) =1 u =1 O ) ; 

[10] (a N (̂  (= r))) t= (̂  H (T) =j ̂ ))) \^ T); 
[11] T) H (((^ ̂  n) H ^) =1 ((r) H ?) H ^)) ; 

etc. Informational modus ponens can use several 
conjunctively and disjunctively implicative 
algebraic rules, for instance, 

[4.10]: 

[1] "V, "r)" S {a, p, Y, ••• , K. T), 

[2] "t=" e [\=. \\., h, IK M, IN, ¥, Ik); 
[3] "=|" G (H, HI, H, HI, A, A\, A. HI]; 
[4] (̂  A (̂  1= T))) ^ T); 
[5] y) <P {?, A (T) =\ ?)); 
[6] (̂  A (T) =1 ̂ )) :> T); 
[7] r, * (? A (̂  t= T))); 
[8] (̂  A ((5 ^ T)); (T) H K)) => n; 
[9] T) <̂  (? A ((T) A V; a M T))); 

[10] (̂  A ((^ t= r ) ) y i-n =1 V ) ^ -n; 
[11] n <= (̂  A ((T) .^.^) v (̂ i='ri)) ... 

}; 

etc. Let us read some 
the systera [4.7]. Rul 
read in the following 
and if ^ informs T) 
Information in one wa 
?) ) can be read in 
Information and if ^ 
then 7) is Information 
Information in anothe 
and if T) is informed 

of the rules belonging to 
e [4] (̂  A (̂  t= T))) * T) is 
way: "if ^ is Information 
in one way, then r) is 

y". Rule [5] T) <̂  (̂  A (T) =j 
several ways: "if ^ is 
informs r) in another way, 
in another way"; or "r) is 

r way, if ^ is Information 
by ^ in another way". 

4.7.2. Informational Modus Tollens 

Similarly as in the čase of modus ponens, it is 
possible to list some general informational 
schemes for informational modus tollens, for 
instance. 
[4.11] 

[1] 
[2] 
[3] 
[4] 
[5] 
[6] 
[7] 
[3] 
[9] 

[10] 
[11] 
[12] 
[13] 
[14] 

[15] 

"?", "r," € [«, p, Y 
"N" e (h, IN, h, Ih); 
"A" e [=\. HI, H, HI); 
((? N T)) N (̂  T,)) \= (? \^) 
iA V ^ {{-n ?i) H (T) H V) 
((r) =1 ^) 1= (t?i T))) h 

=1 ((T) A) A iK 

••• , ?, 
'V e [\^, 
"A" e [A, 

T), 

IN, 
1̂, 

. . . ) ; 
k, IH; 
A HI); 

^ K) 
((K k v) \= i-n A)) (= (? N̂ ) 
(A V A ((N̂  n) ̂  (T) H V ) 
((? N r)) t= (|# T))) h (̂  ?) 
(̂  M) =1 ((.T) ;H) =1 (r) =i ?)) 
((1̂  r)) H (̂  N r,)) h (? N̂ ) 
(?1 v A ((r) =j ?) N (ri 5^)) 
(((? ̂  r,) t= (̂  t^)); 
((r) H ^) =̂ (̂  \A))) \= ri; 
^ H (HA V A iK^ r,)); 

((̂ H ?) =̂  (T) =1 K))); 
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[16] ( ( (? N T)) N (^ t;^)) N 
((ri -t U t- (? 1 )̂)) ^ v; 

[17] r, r̂  (((?^ ^) =̂  (^ 1= T))) =i 

e t c . I n f o r m a t i o n a l modus t o l l e n s c a n u s e 
s e v e r a l con j u n c t i v e l y and d i s j u n c t i v e l y 
i m p l i c a t i v e a l g e b r a i c ' r u l e s , fo r i n s t a n c e , 

[4.12] 

[1] 
[2] 
[3] 
[4] 
[5] 
[6] 
[7] 
[8] 
[9] 

[10] 

[11] 
[12] 
[13] 
[14] 

[15] 

[16] 

[17] 

"?", "T)" e [a, p, T- ••• 

"N" S [^. h. h, Ih}; "¥" e 
"̂ " e [H, m, H, H|]; "̂ " e 
((^ 1= T)) A (|?i T))) :» (? t̂ ) 
(;̂  ̂ ) <: ((T, ̂ ) A (ri =1 ?)) 
((n r̂  ̂ ) A (!# T))) :» (̂  1?;) 
iA K) * ((T) /|) A (̂  1= T))) 
((5 t= 7)) A (T) Ti)) * (̂  M) 
(;̂  ̂ ) <= ((t?i T)) A (T) =:| 5)) 
((^ N r)) A (|?S T))) :* (54 ?) 
(? ti) <= ((r) =!j) A (T) =i ?)) 

((t?' r,) A (̂  t= r))) * (̂  1?;) 
(;4 ?) * ((T) =j ̂ ) A (r) ;4)) 

(((? N >)) A (5 1=!)); 
iir) ^ ?) A (? bi))) :> T); 

r) <̂  (((?1 ̂ ) A (̂  N T))); 
((;4 ̂ ) A (T) ^ ?))); 

(((^ 1= r)) A (̂  |?i)) V 
((r) =i ?) A (? 1?;))) => rj; 

T) <= (((;4 ?) A (̂  1= n)). V 
((?̂  ?) A (T) =i ?))); 

T), . ) ; 
11̂ ]; 
HI); 

Let us read some of the rules belonging to the 
system [4.10]. Rule, marked by [4], ((^ t= TI) A 
(̂  T))) :» (̂  t;i), is read in the following way: 
"if ^ informs r) and if T) is not informed in one 
way, then ^ does not inform in one way" . Rule 
[5], {T^ K) <= Ur) A) A (T) =1 ̂ )), can be read in 
several ways: "if ^ informs r) in another way 
and if r) is not informed in another way, then ^ 
does not inform in another way"; or "^ does not 
inform in another way, if T) is informed by ^ in 
another way and if TJ is not informed". Etc. 

4.7.3. Informational Modus Rectus 

[6] 

[7] 

[8] 

[9] 

[10] 

[11] 

((« =lg) V (=jg a)) * a; 

« ^ (Hg «); (|=g a)) 

((« =^g); (a t=g)) <= a 

a * ((a Ng); (a =̂ g))) 

((Ng oc) ; (=|g a)) «: a; 

a * ((« Ng); (Ng C(); (a =|g); (=jg a)); 

[12] ((a |=g); (|=g a); (a =tg); (=|g a)) <J: a; 

In the last formulas, a marks the so-called 
intentional Information of Information p and 
operators (=„ and =j_ are intentional informing 

or intentional non-informing of Information p . 
Now, the informational modus rectus can be 
expressed in the following way: let ot or 0((p) 
be the intentional information of Information p 
in guestion and let the implicit intentional 
informing of p be marked by 3 or 3(P). Further, 
let p inform information y. Let the task of 
informational modus rectus be to detach or 
extract the implicit intentional informing 3 or 
3(p) out of the processes of informing p |= ̂ i 
Y =̂  p , etc. Thus, the following cases of 
informational modus rectus can be constructed: 

[4.14]; 

[1] 

[2] 

[3] 

[4] 

[5] 

Fci ^ Ipn« Irci I rqr> Ircri Fct> Irci I FCI« Irci J i ^3 

h' "Mg" £ (Hgi Hlgr Hg, HIg, 4 
3 

ig , HIg); 
( ( a * ( ( a N g ( p ) ) ; (t=g(p) oe) ) ) ; 

(P t=g(|3) T)) =* 3(P) ; 

3(P) * ((Y =ig(3) p ) ; 

{ ( ( « =lg(p)); (=lg(3) « ) ) * « ) ) ; 
( ( « => ( ( « N g ( p ) ) ; (t=3(p) OC))) A 

(P ^ 3 ( 3 ) Y ) ) * 3 ( P ) ; 

[ 6 ] 3(P) * ( (Y =lg(p, P) A 

(( (ot H g ( p ) ) ; (Hgtp) cx)) <̂  a ) ) ; 

[ 7 ] ( p ; (p N Y ) ) ^ 3 ( p ) ; 

[ 8 ] 3 ( p ) <: ( (T =1 P ) ; P ) ; 

[ 9 ] (p A (p t= T ) ) ^ 3 ( p ) ; 

[ 1 0 ] 3(P) <: ( (Y =1 P) A p ) ; 

One of t h e aims of modus r e c t u s i s t o de tach or 
t o e x t r a c t i n t e n t i o n a l i n f o r m a t i o n , w h i c h 
in forms i n t e n t i o n a l l y w i t h i n ( a s a p a r t o f ) 
in fo rmat ion in g u e s t i o n . Thus, t h e i n t e n t i o n of 
in fo rmat ion images in informing of i n fo rma t ion , 
in t h a t how i n f o r m a t i o n i n q u e s t i o n i n f o r m s 
i t s e l f and o t h e r i n f o r m a t i o n and how i t i s 
Informed by i t s e l f and by o t h e r i n f o r m a t i o n . If 
3 o r 5 ( p ) m a r k s t h e i m p l i c i t i n t e n t i o n a l 
informing of in fo rmat ion p , then t h e fo l lowing 
i m p l i c a t i v e i n f o r m a t i o n a l r u l e s , de t e rmin ing 
the i n t e n t i o n a l in fo rmat ion a can be s e n s e f u l : 

[ 4 .13 ] 

[1] 

[2] 

[3] 

[4] 

[5] 

"Ng" e (Ng 

a * ((« Ng); (N^ 

(•(ot =|g); (Hg ot)) ^ <x; 

ot ̂  ((« Ng) v (Ng ot)); 

h' 
(N 

^3' 
Hg, 

C Ot) 

Ihg, 

); 

Ng-
Hg, 

1̂ 3' 
%' 

|/g, 

•^3' 

il^g); 

HL,) ; 

etc. Formulas [3] - [6] can be read in the 
following way: if ot is intentional information 
of information p and if p intentionally informs 
information Y/ then 3(p) is intentional 
informing, which can be detached out of the 
process p Nciff>\ Y< etc. by the inf ormational 

modus rectus. Formulas [7] - [10] are 
generalizations which can be read: if p is 
information (and for any information some 
intentionality is supposed) and if information 
p informs information Yf then the 
intentionality of p can be detached out of this 
informing by the informational modus rectus. 

4.7.4. The Informational Modus Obliquus 

What could be the aim of informational modus 
obliguus? What kind of information could it 
extract from the information in guestion? Does 
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it concern Information of unawareness, doubt, 
indirectness, and absurditY? Informational 
modus obliguus deviates from intentional line 
of discourse, not going straight to the point, 
so it may enter into the domain of 
contradiction, by which the intention is not 
openly shown. 

Let (3 be Information in guestion, being 
investigated by informational modus obliguus 
against Information of absurditY, a, with an 
implicit absurd informing 21. If possible, 
informational modus obliguus may deliver a 
through the absurd informing of Information p, 
when p informs y. First, for Information of 
absurdity a there is 

For S iFo i / INot' r a t ' Iroi i For> Ipoi > r o t i ¥g]l! 

[4.15] 

[1] 

[2] 

[3] 

[4] 

[5] 

[6] ((a ĵ,) V 

51' rjj/ r^r ai' "̂ ?1' 

"4ji" e t4,(, =1̂ , Hj,, \ , \ , A\n, \ , A^)i 

a * ((a t=jj); {)=^ a)); 

a :> ((a try) V {^^ a)); (4j( a)) <= <x; 

[7] a ^ ((4y a); {\=^ a)) 

[8] ((oc \ ) ; (a )=^)) ^ a 

[9] 

[10] 

[11] 

((l=2j a ) ; (4y «)) <: a; 

a * ((«1=5,); (t=5j a ) ; (a =\^) ; (4^ ot)); 

[12] ((«^2,); (1=51«); (a = ^ ) ; (=|y « ) ) < = « ; 

Let us show how Information of absurdity a and 
its implicit informing 21 can be detached out of 
Information in guestion p, when ^ \= ••(, y ^ ^, 
etc. There can exist the following 
informational modi obliguus: 

[4.16]: 

Fjj S fF?(' '̂ 21' '21' ''"21' ''̂ 21' 

[2] "V e {^, ̂ ,̂ \ , \ . A^. 
[3] 'V' e (h, m, h, IK \^, ¥. k, 

"H" e CH, m, 4, HI, ?1, A\. A. [4] 

[5] 

[6] 

[7] 

[8] 

[9] 

[10] 

((p 1=5, a); (p ̂ = Y)) =» (« K 

Ikl 

HI) 

Y) 

11^5,}; 

V' 

(Y =ij, oc) <: ((Y =1 P); (a 4y p)), 

(((a Oj, P); Oj, C 5(P))); (P h T ) ) * 

(a, 3(y(a) f=jj Y); 

(Y 4;, \(K), a) 
<^ ((T < P ) ; ((a Cj, P); (Sj, C 3(p)))); 

(((a Cj, P); (oc ̂ 2, 3(P))); (P |= T)) => 

([j,(p) 4 35,(Y)); 

(35,(Y) 4u \(P)) 

•̂  ((Y =i P); ((3(p) =i5, a); (a Cj, p ) ) ); 

To these formulas some exlpanations are 
necessary. We introduced additional operators: 
C marks inf ormational inclusion and O,, the so-

called absurd informational inclusion; %. is an 

informationally non-identified absurd informing 
and 3(^) and \{^) the so-called ^-identified 

implicit informing and implicit absurd 
informing. VJithin this context, formulas of 
[4.16] can be read as follows: 

[5]: if p absurdly (obliquely) informs a in 
one way and if p informs Y 1" one way, then a 
absurdly informs Y 1" one way. 

[6]: if p absurdly (obliquely) informs a in 
another way and if p informs Y in another way, 
then a absurdly informs Y 1" another way. 

[7]: if oc absurdly exists (informs) within p 
in one way, if absurd (obligue) informing 3n, 

exists (informs) within the informing of p 
in one way, i.e. 3(p), and if p informs Y 1" 
one way, then absurd (obligue) Information oc 
and its informing absurdly inform Y i" one way. 

[10]: if oc absurdly exists (informs) within 
P in another way, if a absurdly informs the 
informing 5(p) in another way, and if p informs 
Y in another way, then the absurd informing 
3j.(P) causes the appearance of the absurd 

informing 5n|(Y) in another way. In common sense 
it would mean that Y begins to observe the 
absurd informing of p, which was caused by a. 

In this sense, informational modus obliguus 
is by itself Information, which is capable to 
reveal oblique informing of informational 
entities. Informational midi are nothing else 
than informational means by which informational 
entities observe and conclude in particular, 
modi-characteristic ways on Information in 
guestion. 

4.7.5. The Informational Modus Procedendi, 
Modus Operandi, Modus Vivendi, Modus 
Possibilitatis, and Modus Neces-
sitatis 

Modi inf ormationis in the above title can be 
discussed in a similar way as have been modus 
ponens, modus tollens, modus rectus, and modus 
obliguus, considering their beginning (or 
original) presuppositions as determined in [4]. 
Hopefully, the reader will be capable to 
construct adeguate formulas according to cases 
listed in [4] and certainlY to his/her own 
imagination. Since, modi informationis belong 
to the most provoking informational constructs 
through the history of human informational 
evolution. As said, modi informationis belong 
to certain types of informational arising and 
concern primarily the observational and 
concluding (inferential) nature of Information. 

5. CONCLUSION 

To offer a satisfactory answer to the guestion 
of possible informational algebras, a 
sufficiently exhaustive overview of regular and 
diversified logical and algebraic approaches of 
Sciences and philosophies would be necessary. 
Such overview could be the basis for a more 
systematic treatment of a general informational 
algebra and its particularizations. Nowadays, 
it seems quite possible that any particular 
algebra, irrespective of its scientific or 
philosophical nature, can be universalized onto 
the level of the proposed self-informational or 
general informational algebra. On this basis, 
an adeguate informational language could be 
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p r o p o s e d , c o v e r i n g a l s o t h e m o r e a n d m o r e 
a c t u a l i z i n g f i e l d o f i n f o r m a t i o n - o r i e n t e d 
t e c h n o l o g y . 

On t h e o t h e r s i d e , t h e r e p r e s e n t e d 
i n s t r u m e n t a l i s m o f f o r m a l a p p r o a c h ( s a Y , 
i n f o r m a t i o n a l a l g e b r a ) c o u l d becorae a way t o 
t h e a n a l y s i s , s v n t h e s i s , i n t u i t i o n , a n d 
f o r r a a l i z a t i o n i n t h e f i e l d of s c i e n c e s a s w e l l 
a s p h i l o s o p h i e s , f o r t h e y , i n t h e l a s t 
c o n s e q u e n c e , c a n be u n d e r s t o o d t o be n o t h i n g 
l e s s t h a n s u f f i c : i e n t l y c o m p l e x d i s c i p l i n e s of 
t h e i r own I n f o r m a t i o n . 

I n f o r m a t i o n a l a l g e b r a s eems t o b e e x t r e m e l y 
f l e x i b l e a n d r e m a i n s o p e n t o a n y f u r t h e r 
i n f o r m a t i o n a l i m a g i n a t i o n . I t s l a n g u a g e can b e 
e a s i l y c o n f o r m e d t o f i t t h e n e e d s , 
a p p l i c a t i o n s , a n d c o n c e p t s w h i c h may a r i s e 
a d d i t i o n a l l y d u r i n g t h e p r o c e s s o f 
f o r m a l i z a t i o n . I t m e a n s t h a t t h e i m p a c t on 
a l r e a d y a c h i e v e d f o r m a l i s m o r d e t e r m i n e d f o r m a l 
s y s t e m r e m a i n s open f o r f u r t h e r d e v e l o p m e n t . I n 
t h i s r e s p e c t , i n f o r m a t i o n a l a l g e b r a p e r f o r m s a s 
r e g u l a r , l i v e I n f o r m a t i o n . I n t h i s d i r e c t i o n i t 
i s p o s s i b l e t o s e a r c h f o r a new l a n g u a g e , 
a c c e n t u a t e d i n [ 1 2 ] . 
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