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Towards a Logical Calculus of Ideas Immanent in Whole Brain Activity
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(1) Association, a binary operation which, given two ideas s and ¢, produces an
association link from s to £, which together with s and ¢, make up an
association pair denoted as (s, 7).

(2) Aggregation, a binary operation, which given two i1deas s and ¢, produces
their aggregation.

(3) Atomification (individuation), a unary operation, which for an idea s
produces a mereological atom.

Association can be
precisely modeled by the
set theoretic ordered pair
Aggregation produces only
the content of the set{s,t}
Individuation of anidea s
will be denoted as s°
(grade)



What is an idea?

An idea i has an extension Ext (i)—the class of things presented by ideajand an
intension Int(i) whereby the idea i is distiguished from other ideas

The idea of chair represents members of | 4
idea’s extension recognizable by a :> / I I | . bﬂ
pattern (without understanding)

as well as members of this class

recognizable by complianceto a “ : \
description (with understanding) :> ‘ b, (AR -

John Locke: An Essay Concerning Humane
Understanding Thomas Basset. London (1 690): As per John Locke, current days Al based only on machine learning

Id biects of d tandi h think cannot have ideas, it does not think. Only with logic Al could
€as are objects ot understanding when a man thinks. understand, only with universal logic Al would fully understand.



Mereological view on sets and classes

set

container content A proper class has no

container

A set theory is built upon mereology if the subset symbol ,,.=” (rather than membership symbol ,€”) is used as
primitive. Only the primitive ,,” would not suffice for a set theory built upon mereology, also the individuation
operation symbol must be taken as primitive.

However, in a set theory built upon mereology with atoms the subset symbol ,,c” cannot be taken as primitive

because a notation of atom on any side of this symbol would create confusion -- another symbol should be used
In this presentation the partial order symbol ,,<”is used for parthood.



On extensions Extension Theory

Idea Calculus (IC) = Extension Theory Minus Drugus, |. A Universal Algebraic Set Theory Built on
Extensionality Mereology with Applications. Logica Universalis. 16,
pp. 253-283. Springer Nature (2022).
Extension Theory is a set theory in algebraic page 26:
presentation with the Extensionality axiom:
Vz(zexoxey) > x=y e o
{z} = =* [synonymic notation): (8.3)
) . . Ty =iyl (adjunction operation); (8.4)
 IC is proposed as a logical foundation for w0y ={ztey (aggregation operation), (8.5)

The list of ET's axioms consists of three groups of axioms:

intelligence science

1. Ground universe group of axioms (obtained by converting into
the symbols of ET the axioms ol AGG):

* IC offers an object-oriented approach to g i
intelligence; IC treats ideas as objects of mind aUb=bua, (8.8)
alla =a, (5.9

) ) ) faub) o= (ac)uiby e (8.10)
 ICisthe weakest intensional set theory a\ (bUe) = (a'\ b} \ e, 8.11)
all(bi )l =allb (B8.12)

alia’ bl =a, (B.13)

[ B S o= (a’ e}y (BY ), (8.14)

[Ty {l'- ¢)] = (i !IJ:: LI e b (n r'}:l_ ‘8 1 5]

2. Structure universe group of axioms:

"=y sz =u (B.16)
Yz(z o zEy) s o=y (8.17)

3. Union group of axioms:
yex—y<| Jz (8.18)

(Wi e axly < z2) — U.:' - (8.19)



|dea Calculus (Right Hemisphere — Extension Theory )

1. Algebraic_features:

al\a=0,
aU(bUec)=(aUb)Ue,

aUb=buUa,

alUa=a,
(aub)\e=(a\ec)U(b)\ c),
a\(bUe)=(a\b)\ ¢,
aU(b\a)=auUb,
alU(a\b)=a,
(a\b)\e=(a\e)\ (b\ o),

a\(b\e)=(a\b)U(a\ (a)\c)).

2. Individuation _feature:
=y =r=y
3. Generalization features:
yer—yC U T
(Vyez)(yCz)— U;r Cz

(3.4)
(3.5)
(3.6)
(3.7)
(3.8)
(3.9)
(3.10)
(3.11)
(3.12)
(3.13)

(3.14)

(3.15)

(3.16)

Generalized Boolean Algebra



|dea Calculus (Left Hemisphere — Imbrication Theory)

Definition 1. (see [7]) The imbrication theory is a theory of

universal algebras, named imbrication algebras, in the f[ollowing
signature ol three operations:

e binary pairing operation, with empty prefix symbol:
e unary left projection, with superscript symbol “+7;
o unaryright projection, with superscript symbol “x”,
with the following three axioms:
(z, y) = (2, o) = 2 =2" & y =9 (pairing axiom);
(z,y)" = (4.1)
(z,y)" =V. (4.2)

The pairing axiom is equivalent to the conjunction of the
universal closures of the following two lormulas:

(z,9) = (2, y) =z =2,
(z,9) =(z,¥) = y=19"
Theorem. The class of imbrication algebras is a quasi-variety

Hence this class is closed underisomorphic images,
subulgebras, direct products, ultraproducts

Main example of imbrication algebras are Johansson-Tarski algebras
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