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For t a l c i n g d e c i s i o n s i n c o m p l i c a t e d 
s i t u a t i o n s , e s p e c i a l l y w i t h t h e h e l p o f 
computers, v a r i o u s h e u r i s t i c methods a r e 
o f t e n used. However, t h e i r use i s i n d i 
v i d u a l i n o h a r a c t e r and r e q u i r e s s p e c i a l 
a p p a r a t u s e s f o r e v e r y new problem. 

The p r e s e n t r e p o r t o u t l i n e s p r i n 

c i p l e s o f a p o s s i b l e g e n e r a l a p p a r a t u s 

o f i n f o r m a l c a l c u l u s and observes i t s 

a p p l i o a t i o n t o t h e problem o f t a k i n g 

i n t e l l e c t u a l d e c i s i o n s . 

By human i n t e l l e c t we mean a complex 
o f m e n t a l a b i l i t i e s t h a t ensures man's 
b e h a v i o u r i n c o m p l i o a t e d s i t u a t i o n s . 
A c c o r d i n g l y , b y one o f t h e p r i n c i p a l 
i n t e l l e c t u a l f u n c t i o n s o f some a r t i f i 
c i a l a p p a r a t u s , f i r s t and f o r e m o s t a 
computer, we may mean i t s a b i l i t y t o 
come t o independent r e a s o n a b l e d e c i 
s i o n s . T o r e f l e c t t h e s e s e n s i b l e d e c i 
s i o n s o r o p e r a t i o n s i n i n t e l l e c t u a l 
problems t h e p r e s e n t paper d w e l l s upon 
t h e use o f o p e r a t i o n s o f t h e i n f o r m a l 
c a l o u l u s a p p a r a t u s suggested b y t h e 
a u t h o r ( 1 ) . 

The r e a l i z a t i o n o f t h e s e problems 
w i l l be c a r r i e d o u t by an a b s t r a c t com
p u t e r , r e f e r r e d here to as a system com
p u t e r . I t can a l s o b e a man w i t h t h e 
neoessary t r a i n i n g , o r , f o r some t y p e s 
of problems, a computer supplemented 
w i t h t h e model o p e r a t i o n s o f i n f o r m a l 
o a l o u l u s . 

The e s s e n t i a l c r e d i t o f t h e s e o p e r a 

t i o n s i s t h e i r n o n - d e t e r m i n a t i o n , i . e . 
a m b i g u i t y and i n f o r m a l i t y o f t h e i r r e 
s u l t s . Consequently, t h e r e a l i z a t i o n o f 
v a r i o u s i n t e l l e c t u a l problems may p r o 
ceed in d i f f e r e n t ways. Thus we have a 
c a l o u l u s o n hand ( 2 , p.203), i . e . w e 
have p e r m i s s i o n t o c a r r y out some o p e r a 
t i o n s . 

For example, i f w e add 1 and 8 w i t h 
t h e aim of g e t t i n g an a r i t h m e t i c sum, we 
s h a l l g e t number 9. However, if we add 1 
and 8 w i t h t h e i n t e n t i o n o f g e t t i n g a 
new t w o - f i g u r e number, we s h a l l g e t 18 
F u r t h e r , i f w e add 1 and 8 w i t h t h e a i m 
of g e t t i n g a new s y m m e t r i c a l f i g u r e , we 
s h a l l g e t @ , b u t i f w e s i m p l y aim a t 
any new f i g u r e , w e s h a l l get f i g u r e s i 8 
or 4 or 81 , i . e . t h r e e d i f f e r e n t pos
s i b l e r e s u l t s . O b v i o u s l y , i t i s t h e 
r e a l i z a t i o n o f some g e n e r a l summation 
o p e r a t i o n t h a t below w i l l be r e f e r r e d t o 
as t h e system summation o p e r a t i o n . 

I t s h o u l d a l s o b e n o t e d t h a t f o r t h e 

man i n f o r m a l c a l c u l u s o p e r a t i o n s a r e 

s t r i c t l y enough d e t e r m i n a b l e by i n t u 

i t i o n a s t h e y , f i r s t and f o r e m o s t , f o r 

m a l i z e oommon a r i t h m e t i c o p e r a t i o n s w i t h 

o b j e c t s and n o t i o n s . However, t h e use o f 

such o p e r a t i o n s i n i n t e l l e c t u a l problems 

does n o t serve t h e purpose o f c o p y i n g 

t h e s t r u c t u r e o f man's t h i n k i n g . 

For r e a l i z i n g o f i n f o r m a l c a l o u l u s 
o p e r a t i o n s i t i s neoessary t o g i v e r u l e s 
g o v e r n i n g t h e r e p r e s e n t a t i o n o f r e a l 
system on t h e l e v e l of a computer w h i o h 
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is able to rea l ize these operations. 

In t h i s oase, some rea l system [ A ] 
is represented by some set / A / , ca l led 
here the system representing s t ructure, 
of the symbols of the chosen alphabet 

f o r describing 
the elements 
and the l i nks 

in the system [ A ] , the context (1) of 
which is meaningful f o r i t s goal K. In 
other words, (1) and (2) together pro-
Tide f o r an unambiguous representat ion 
of the system A in the s t ruc tu ra l form 
of /A / , re ta in ing the goal E. The goal K 
makes it possible to el iminate from the 
observation a great number of elements 
and p rac t i ca l l y a l l the l inks of the 
rea l system, and it also d ic tates a 
s t r i c t suocesion in (1). 

Let us c a l l such a oomplex of e l e 
ments and l i nks of the system [ A ] , a r 
ranged into a succession aooording to 
the goal K a sequence of numerals of the 
system [A ] w i th respect to the goal Z, 
and the very successive elements and 
l inks of t h i s system in consideration of 
t he i r in te rac t ion - numerals of the sys
tem [A] w i th respect to the goal K. 

I t is possible to el iminate the un
necessary elements and l i nks from the 
rea l system and to arrange the remaining 
one8 in to a sequence only in case we 
have su f f i c ien t general knowledge in the 
f i e l d of soience to which the given sys
tem and i t s respective goal K belong. 

For the i n i t i a l operation of i n f o r 
mal calculus the taking of a decision 
when two objects or notions [ A ] and [B ] 
coincide according to the goal K has 
been chosen. Here, th i s operation is de
signated as the system coincidence opera
t i o n and is marked by the fo l lowing 
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I t i s g e n e r a l l y known t h a t a f o r e 
man, d e s p i t e t he c o n d i t i o n in 
separate e l e m e n t - p a i r s , c a n , n e v e r t h e 
l e s s , de te rmine t h a t " t h e s t a t e o f p r o 
d u c t i o n is n o r m a l " , i . e . 

b y s u b o n s c i o u s l y t a k i n g i n t o c o n s i d e r 

a t i o n a wide range o f f a c t o r s . 

The i n d l o a t e d problems may be r e 

l a t e d t o t h e i n t e l l e c t u a l ones a s the 

d i r e c t apparent I n f o r m a t i o n in t h i s oase 

I s I ncomp le te . I f t he problems a re r e a l 

i sed in a system oomputer, t h e p a r t i c i 

p a t i n g o b j e c t s o r n o t i o n s , wh ich w i l l b e 

ohosen by t h e goa l K and t r a n s f e r r e d by 

i t i n t o sequences, a re c a l l e d i n the ap

pa ra tus desc r i bed here - the sequences 

o f numera ls . 

As an example, l e t us f o l l o w the 

f o r m a t i o n o f the sequence o f numerals o f 

the system [ C ] w i t h t h e r e s p e c t i v e goa l 

K 1 - " f o r m a t i o n o f p ieces o f 
f u r n i t u r e f o r s i t t i n g " . 

I t i s known t h a t t h e r e a re excep
t i o n a l l y many t ypes o f such p ieces ( i . e . 
sys tems) , l i k e c h a i r s , a r m c h a i r s , seats 
o f v a r i o u s s t y l e s . 

The f o r m a t i o n of t he sequence of 

numerals shou ld f o l l o w the complex o f 

knowledge p e r t a i n i n g to and 

However, i n t he p resen t r e p o r t examples 

have been s i m p l i f i e d and t h i s complex 

of knowledge has been r e p l a o e d by the 

f o l l o w i n g two r u l e s w h i c h t ake i n t o a c -

oount o n l y f u n c t i o n a l p r o p e r t i e s o f the 

system [ C ] e lemen ts , though t h e i r t e c h 

n o l o g i c a l , o rnamenta l and o t h e r p o s s i b l e 

p r o p e r t i e s shou ld a l s o be c o n s i d e r e d . 

1 . An element o f t h e system w i t h the 

h i g h e s t f u n c t i o n a l meaning shou ld stand 

in t he sequence o f numerals be fo re an 

element w i t h a lower f u n c t i o n a l meaning. 

2. The sequence of numerals must be 

preserved in correspondence with the 
given goal K if elements of lower func
tional meaning are exoluded. 

In this oase, the sequence of numer
als for the system [ C ] with respect to 
the g o a l a c q u i r e s the following 
structure, 

The c ircumstanoe, that the following 
structures 

are incorrect sequences of numerals of 
the system [C] and do not satisfy the 
goal K, can easily be proved if we apply 
to them the above—stated rules. 

On the other hand, we can see that 
when we check the conformity of the 
highest functional elements of (4) and 
(5) following the goal K with those of 
(3) as a whole, we accomplish the system 
coincidence operation, 

where 
NO - stands for the lack of system 

coincidence. 
The following operation, that in 

system sense is opposite to that of sys
tem coincidence operation, should be of 
great importance in intellectual prob
lems. It is the operation of searching 
for a coincidental system", 

where 
[ A ] is the i n i t i a l system, 
K the goal in the search for a 

coincidental system for [ A ] , 
/B/ the result of the operation, 

i .e. [ B ] is the system that 
has system coincidence with /A/ 
with respect to the goal K. 

This operation w i l l be realized by 
searching for the coincidental system 
from the whole capacity of the memory of 
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the system computer which can be: an 

abstraot system computer, man with ad

equate training, and for some sets of 

problems, a usual computer with a model 

that, in addition, includes the model of 

the system ooincidence operation. 

The system summation operation 

represents the joining of two systems 
[A] and [B] , and their resultant system 

[B] w i l l have new qualities determined 

by the goal K. Here /AREST>BHBgT/ are 

the unused elements of the systems [ A ] 

and [Bl-

The applioat ion of the described 

operation allows to lay down the rea l i 

sation of a highly intel lectual problem, 

as for example, the formation of a new 

system of generalized oomplex notions 

from two systems of elementary notions. 

In the development of science we f ind 

well-known examples of this operation, 

l ike the formation of mathematical eco -

nomy from the concepts of mathematics 

and economy, or physical geography from 

physios and geography. 

This requires the joining of the 

structures representing i n i t i a l systems 

[A] and [B] of elementary notions a, 

and b.: 

into a new system [D] of complex notions 
d , the representing structure of which 
w i l l be 

If the problem is presented in a 
generalised form, the contents of the 
goal of the system summation operation 
w i l l be the following, 

K - "formation of complex notions"* 

Let us oonslder the required algo

rithm of the system summation operation 

in an example. 

1. Using the system ooinoidenoe op

eration with respeot to the goal K we 

oheok the general principal potentiality 

of each element a, of the system ( A ) to 

form oomplex notions with the elements 

of the system f B 1 : 

t i a l complex n o t i o n s a f i n a l comprehen

s i v e system of complex n o t i o n s , we must 

i n t r o d u c e a bas ic system (E) , 

As a r u l e , [ B ] r e p r e s e n t s a system 

o f g e n e r a l i s e d n o t i o n s f o r t h e p r e s u p 

posed elements of t h e system (D) . The 

system [E] may a l s o be taken f rom t h e 

branch o f sc ience a n a l o g i c a l t o t h a t o f 

t he system [ B ] . 

In t h i s way, t h e a p p l i c a t i o n o f [ E ] 

must guarantee t h e mean ingfu lness o f t h e 

nex t s tep o f t h e d e c i s i o n . 

3 . Elements o f t h e f i n a l s ys tem-va 

r i a n t 

come f o r t h w i t h t h e use o f the o p e r a t i o n 

o f sea rch ing f o r a c o i n c i d e n t a l system 

tor eaoh element of t h e system E s e p 

a r a t e l y . The search here ino ludes t h e 

s t r u c t u r e o f i n i t i a l v a r i a n t s o f complex 

n o t i o n s / A 1 : B 1 / : 

I n t h i s oase , t h e g o a l K 1 s tands f o r , 
K^ - " t o secure t h e g r e a t e s t 

meaningfulness** • 

The o p e r a t i o n o f s e a r c h i n g f o r a c o 

i n c i d e n t a l system a s s t a t e d b e f o r e , i s 

r e a l i s e d by t he use o f system o o i n o i -
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deno e o p e r a t i o n in the struo t u r e of 
common a l g o r i t h m s . Consequently, the 
system summation o p e r a t i o n , a c c o r d i n g to 
the described a l g o r i t h m , oan be r e a l i z e d 
o n o o n d i t l o n o f t h e r e a l i z a t i o n o f the 
system oolncldenoe o p e r a t i o n . 

For many problems of t a k i n g I n t e l * 
l e c t u a l d e c i s i o n s a model of o p e r a t i o n 
of system coincidence can be implemented 
f o r a u s u a l computer. 

One of these models has been suc
c e s s f u l l y t e s t e d b y the author f o r t h e 
r e a l i z a t i o n o f the problem "determina

t i o n of the normal state of production", 
which has been described in the 
beginning of the r e p o r t . 
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