
Alexander Bringsjord • Naveen Sundar Govindarajulu • Selmer Bringsjord

HyperLogic® For Teaching:

• Context;
• Videos:

1 - Orienting Demo (Instructor);
2 - Orienting Demo (Student);
3 - Proof Construction in Cog. Calculi (Pro);

• On the Road to 3D HyperLogic

version 0725261223NY

LabsLabs Labs

TEAL 2026@FLoC 2026
ISCTE

Lisbon PT
July 25 2026



Context …





Available-to-Student Workspace Types:



Available-to-Student Workspace Types:

But HyperLogic can cover the entire Universe!
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Instructor POV (Curry Paradox)
http://www.logicamodernapproach.com/demos/InstructorOverviewCurry2.mov

http://www.logicamodernapproach.com/demos/InstructorOverviewCurry2.mov
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Instructor Assignment Creation & Publishing
(no AI-generation of personalized problems covered)

http://www.logicamodernapproach.com/demos/DemoOfFastTestCreation.mov

http://www.logicamodernapproach.com/demos/DemoOfFastTestCreation.mov
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Professional POV (Proof in            )
http://www.logicamodernapproach.com/demos/dcec_hyperslate_demo.mov
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Public URL Feature Available for Instructors/Admins

https://world.logicamodernapproach.com/hyperslate/public/Selmer.Bringsjord@gmail.com/HypotheticalSyllogism

https://world.logicamodernapproach.com/hyperslate/public/Selmer.Bringsjord@gmail.com/HypotheticalSyllogism


Background Technical Views 
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Figure 1:  Anatomy, Symbolically Described, of Formula/Function Type 
of Node Used in The Hypergraphical Proofs, Arguments, and Pure 
General Logic Programs

Dependencies D:  Other nodes the present one 
depends upon (in some cases to degrees  indicated 
by visual information in 3D and 4D form).

F
D

Label (or name) L.  (Can 
be phrase or sentence, etc.) Φ[αa]

An individual formula  or set 
 of formulae in one or more 

of the available formal languages; 
meta-formulae are allowed.

ϕ
Φ

L S-

S-expressions, and 
comment/s C that 
underlie what is “pretty 
printed” out, to show in 
normal display..  This 
content is analogous to 
source code and 
comments in computer 
programs and the source-
code level.  S-expressions 
and comments here can 
be revealed by double 
clicking.Σ

Here  is the “semantic value” of the formula/formulae.  If a 
classical bivalent = 2-valued underlying logic is being used,  
would be either TRUE or FALSE; if a trivalent = 3-valued 
underlying logic in play,  could one of the values TRUE, FALSE, 
INDETERMINATE.  If cognitive likelihood, presented and 
explained in (Bringsjord et al. 2024), is being used, then  can take 
on any of the values shown in the spectrum given in Figure 3.  
Finally, 

Σ
Σ

Σ

Σ

/

Or in some case instead of a formula/formulae we 
can have Function/s F, specified in an underlying 
functional programming language (e.g. Clojure) that 
makes function symbols in the formulae  “live.”  E.g., 
we might have a formula that says that x multiplied by 
1 returns x, as in , and multiplication 
here is implemented in an underlying function.

Φ

∀x(x × 1 = x)

M
Metadata M; like 
comments, this data does 
not by default “pretty 
print” out, showing in 
normal display.  Metadata 
includes human annotated 
and machine generated. 
Metadata can include 
author(s), time added/
edited/proof difficulty/
stability etc.

Con

Context Con.:  
Information here includes 
whether the node being  
used in a proof for one 
or more goals that the 
agent/s aims at proving/
supporting, are is the 
node exploratory.

Σ
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Figure 2:  Simple Instantiation of Formula Node Anatomy in Figure 1, in HyperSlate System

A simple example of an actual 2D function node:

Here, the underlying S- 
content has been revealed 
by double-clicking:

Label L. Here is GOAL.

The formula in the 
propositional calculus is 
shown here.

This particular formula 
is a theorem that has 
been proved by one of 
the AI oracles able to 
find proofs on its own.  
Finding such a proof 
took 11 milliseconds.



Underlying Specification of Functions/Formulae

Figure 3



Figure 4:  Simple Instantiation of Function Node Anatomy in Figure 1, in HyperSlate System

A simple example of an actual function node:

Here, the underlying function, defined as a function in the Clojure 
programming language, has been revealed by double-clicking:

The label..

The function here, a 
binary arithmetic 
function called myfunc, 
is a simple polynomial 
taking in a number x 
and a number y.



Strength-Factor Continuum

Certain
Evident

Highly Likely
Likely

Counterbalanced

Unlikely

Overwhelmingly Unlikely/Beyond Reasonable Belief

Evidently False
Certainly False

Epistemically Positive

Epistemically Negative

More Likely Than Not

Overwhelmingly Likely/Beyond Reasonable Doubt

More Unlikely Than Not

Highly Unlikely

(4)

(3)

(2)

(1)

(0)

(-1)

(-2)

(-3)

(-4)

(5)

(6)

(-5)

(-6)

Positive Cognitive Likelihood

Cognitive-Likelihood ContinuumFigure 5

This is for the case where  is based on 
cognitive likelihood, presented and 
explained in (Bringsjord et al. 2024).   
can take on any of the 13 values shown 
in the spectrum shown here., 

Σ

Σ

Negative Cognitive Likelihood



Figure 6:  Anatomy, Symbolically Described, of 
Inference-Schema Type of Node Used in The 
Hypergraphs (which encode PGLPs, proofs, 
arguments)

E.g..  elimination, which says that 
from a formula that is a conjunction, 
one can infer either of the conjuncts.

∧

Inference-Schema Name
Label.  (Can be 
phrase or sentence, 
etc.)

The specification of the schema is 
expressed as a meta-hypergraph 
itself.  This information makes the 
entire edifice of a PGLP or an 
proof or an argument recursive, 
since the call of an inference 
schema to sanction an inference 
holds within it the specification of 
the schema itself.  For users who 
have inference schemata 
memorized, which is standard, the 
specification is hidden, and can be 
revealed by double-clicking.

L ϕ1/ϕμ
1 … …ϕk /ϕmuk

ψ /ψμ

The situation here is generalized, 
and abstract.
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Figure 7:  Example of Two Inference-
Schemata Nodes Used in a Hypergraphical 
Proof Constructed in the HyperSlate System

Two inference schemata are used in this snippet of a proof::  The simple 
one called Assumption (used to put assumptions (or suppositions) in to 
the workspace), and the inference schema  Elimination, which allows 
for the inferring of individual conjuncts from conjunctions.

∧

Inference schema 
of assumption.

Inference schema of  Elimination, 
used twice.

∧

Three formula nodes, 
each holding a formula.
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L := hL, Ii

P L
q L

R : hP, qi �! hY|N|U, �,⇡(s)|↵(s)i
C : ⇡(s)|↵(s) �! hY|N|U, �i
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query issued by the programmer

PGLP program composed of formulae, 
and possible “live” functions to be used in 
those formulae, created by the programmer.

The reasoner.   takes as input (the 
content to the left of the right-to-left 
arrow) a pair composed of a pair, the 
program  and query ;   That which is 
returned is to the right of the left-to-right 
arrow, three things (within the angled 
brackets):  First, an answer to the query 
of Y (yes), N (no), or U (undecided).  
Second, the degree  of confidence the 
reasoner has in its verdict.  And third, if 
appropriate, a proof  or argument  in 
justification of the verdict rendered.

ℝ

ℙ 𝔮

δ

π α

The checker .  It takes in the proof  or argument , 
checks it, and renders a verdict of Y (yes, valid), or N (no, 
invalid), or U (undecided), along with the degree  of 
confidence the checker has in its verdict.

ℂ π α

δ

degree of “confidence”

proof(s)

argument(s)

Figure 8:  Underlying Anatomy, Expressed Symbolically, of Pure 
General Logic Programming and Programs

This is the underlying logic in play.  It is 
composed of two items, a formal 
language L, and a collection of inference 
schemata I that specify what inferences 
are allowed.

Underlying formal language



Figure 9:  A Simple 2D Pure General Logic Program (PGLP) at the Level of First-Order Logic

The query  issued by the programmer:  Does there exist an x and 
a y such that the function myfunc applied to x and y yields zero?  
The answer given is Y (yes), since the query succeeds, taking the AI 
only 10 milliseconds to find a proof that certifies the affirmative.

𝔮

The program  here is 
composed of an assumption that 
defines the function myfunc, 
and then an an inference to a 
simple formula that says that 
zero equals the result of myfunc 
applied to 2 for x and 3 for y.

ℙ



Four Agents Using Workspace

[p → q ∧ ¬r → ¬q] → p → r

W E

N

S

S’s Focus of Attention

W’s Focus of Attention

⊢ [p → q ∧ ¬r → ¬q] → p → r

Proved by the AI oracle!  √

The underlying 3D 
hypergraphical proof.

E’s Focus of Attention

⊥ = q ∧ ¬q

The contradiction exploited 
in the indirect sub-proof.

N’s Focus of Attention

The goal ultimately proved.

{p → q ∧ ¬r → ¬q, p, ¬r}

The set of all suppositions used in proof.



Evolution …

Alexander Bringsjord • Naveen Sundar Govindarajulu • Selmer Bringsjord

LabsLabs Labs



Łukasiewicz’s Challenge

Logicize the “natural” concept of 
making “arbitrary assumptions” 
and exploring therefrom!

1926



Łukasiewicz’s Challenge

Logicize the “natural” concept of 
making “arbitrary assumptions” 
and exploring therefrom!

1926

(This has nothing per se to do with 
deduction, but that’s where things 
started, & many, to this day, are fixated 
on deductive reasoning.)



Jáskowski 1934



Gentzen
Trees:  “The following is a tree …”

1934



Fitch 1952



SB NSG AB et al.  ( ; new millennium)𝒰



The Universe of Logics (including informal)

Infinitary Finitary

Intensional Extensional

Deductive InductiveDeductive Inductive

Diagram Symbolic Diagram Symbolic Diagram Symbolic Diagram

L!1!
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𝒰
 first-order logic≤ ℒ1 =  zero-order logicℒ0 =

 propositional logicℒpc =
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IDCEC

 second-order logic≤ ℒ2 =

 description logicsℒpc ≤ ℒ ≤ ℒ1 =

Symbolic





And a key part of HyperLogic’s coverage of  is …

hypergraphical reasoning!

𝒰



Hypergraphical Reasoning Key to Covering The Universe !𝒰
http://www.logicamodernapproach.com/demos/UniverseViaHypergraphicalReasoning.mov

http://www.logicamodernapproach.com/demos/UniverseViaHypergraphicalReasoning.mov


Hypergraphical Reasoning Key to Covering The Universe !𝒰
http://www.logicamodernapproach.com/demos/UniverseViaHypergraphicalReasoning.mov

http://www.logicamodernapproach.com/demos/UniverseViaHypergraphicalReasoning.mov


On the Road to 3D …



Two-Dimensional (2D) Hypergraphical Proof Problem
(Leibnizian Theorem; Second-Order Logic, With Oracle Usage)



Two-Dimensional (2D) Hypergraphical Proof
(Leibnizian Theorem; Second-Order Logic, With Oracle Usage)

ℝ



Two-Dimensional (2D) Hypergraphical Proof
(Leibnizian Theorem; Second-Order Logic, With Oracle Usage)

x

y

ℝ



This is all 2D.



Two.5-Dimensional (2.5D) Hypergraphical Proof of a Popular-for-Exposition Theorem in the Propositional Calculus



Two.5-Dimensional (2.5D) Hypergraphical Proof of a Popular-for-Exposition Theorem in the Propositional Calculus



Two.5-Dimensional (2.5D) Hypergraphical Proof of a Popular-for-Exposition Theorem in the Propositional Calculus



Three-Dimensional (2.5D) Hypergraphical Proof
(Leibnizian Theorem; Second-Order Logic, With Oracle Usage)



Three-Dimensional (2.5D) Hypergraphical Proof
(Leibnizian Theorem; Second-Order Logic, With Oracle Usage)
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schemata, 
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Peripheral FieldPeripheral Field Central Field

Goals

Active

Repositories

Bc[∀x(⟨Qx,2⟩ → ⟨Px,1⟩)]

Bc⟨Qn,2⟩

Bc[⟨Qn,2⟩ → ⟨Pn,1⟩]

Bc⟨Pn,1⟩

α′￼1

Bc[ ∀x(⟨R x,4⟩ → ⟨¬Px,2⟩)]

Bc⟨Rn,4⟩

Bc[⟨Rn,4⟩ → ⟨¬Pn,2⟩]

Bc⟨¬Pn,2⟩

α′￼2

Bc⟨¬Pn,2⟩

Ontologies Knowledge
Bases

Cognitive
Calculi

<latexit sha1_base64="Bo39jvhf0xwJob31vr7Bxxd0Txk=">AAACA3icjVBNS8NAEN3Ur1q/ot70slgETyUVUY/FKnisYD+giWWz2bRLN7thdyKUUPDiX/HiQRGv/glv/huTtgcVBR8MPN6bYWaeHwtuwHE+rMLc/MLiUnG5tLK6tr5hb261jEo0ZU2qhNIdnxgmuGRN4CBYJ9aMRL5gbX9Yz/32LdOGK3kNo5h5EelLHnJKIJN69o4bERhQItLz+kV9fOMSA9gVgQLTs8vVijMB/puU0QyNnv3uBoomEZNABTGmW3Vi8FKigVPBxiU3MSwmdEj6rJtRSSJmvHTywxjvZ0qAQ6WzkoAn6teJlETGjCI/68wvNj+9XPzN6yYQnnopl3ECTNLpojARGBTOA8EB14yCGGWEUM2zWzEdEE0oZLGV/hdC67BSPa44V0fl2tksjiLaRXvoAFXRCaqhS9RATUTRHXpAT+jZurcerRfrddpasGYz2+gbrLdPwQeXmA==</latexit>
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A7 A8 A9

Proof
Schemata

Note:  Black circles 
denote inference 
schemata, 
instantiated.

…



Peripheral FieldPeripheral Field Central Field

Goals

Active

Repositories

Cognitive Calculi; Axioms/Axioms Systems; Lemmas; Ontologies; 
Knowledge/Belief Bases; Proof Schemata …

A1 A2 A3

A4 A5 A6

A7 A8 A9

Note:  Smaller boxes 
preceding full nodes 
specify inference schema 
used to pass to full 
“downstream” nodes.



Formalized, implemented, demonstrated:  
The Inductive Cognitive Event Calculus
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Formalized, implemented, demonstrated:  
The Inductive Cognitive Event Calculus
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Formalized, implemented, demonstrated:  
The Inductive Cognitive Event Calculus
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