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Towards a Logical Calculus of Ideas Immanent  in Whole Brain Activity

Association can be 
precisely modeled by the 
set theoretic ordered pair
Aggregation produces only 
the content of the set {s,t}
Individuation of an idea 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 idea i and an 

intension Int(i) whereby the idea i is distiguished from other ideas 

The idea of chair represents members of 
idea’s extension recognizable by a 
pattern (without understanding)

as well as members of this class
recognizable by compliance to  a 
description (with understanding)

John Locke:  An Essay Concerning Humane 
Understanding Thomas Basset. London (1690):
Ideas are objects of understanding when a man thinks.

As per John Locke,  current days AI based only on  machine learning 
cannot have ideas, it does not think. Only with logic AI could 
understand, only with universal logic  AI would fully understand.



Mereological view on sets and classes

• 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 „” 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.

A proper class has no 
container



Idea Calculus (IC) = Extension Theory Minus 
Extensionality 

Extension Theory is a set theory in algebraic 
presentation with the Extensionality axiom:        

z (z  x  x  y) →  x = y 

Drugus, I. A Universal Algebraic Set Theory Built on 
Mereology with Applications. Logica Universalis. 16, 
pp. 253–283. Springer Nature (2022).
                             page 26:

Extension Theory

• IC  is proposed as a logical foundation for 
intelligence science

• IC  offers an object-oriented approach to 
intelligence; IC treats ideas as objects of mind

• IC is the weakest intensional set theory

On extensions



Idea Calculus (Right Hemisphere – Extension Theory )

Generalized Boolean Algebra



Idea Calculus (Left Hemisphere – Imbrication Theory)

Theorem. The class of imbrication algebras is a quasi-variety

Hence this class is closed under isomorphic images, 
subulgebras, direct products, ultraproducts

Main example of imbrication algebras are Johansson-Tarski algebras
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