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 Oracle                                       Auditor

• AI Oracle: generate argument 
• fluent 
• confident 
• but can we trust?

• AI Auditor: verify argument 
• from premises, within chosen logic 
• complete, machine-checked proof 
• trust, relative to premise and logic 

Gödel’s Modal Ontological Argument



 Oracle                                       Auditor

• Oracles: Claude, Codex, … 
• draft formalisations 
• explain steps

• Auditors: Lean, Isabelle, Rocq, …
• verify rigorously 
• but in which logic(s): LogiKEy

• Both combined: trustworthy AI [AIJ, 2020]

Gödel’s Modal Ontological Argument



Instead of Maths (in current headlines): 
Computational Metaphysics 

Formal methods for the analysis of philosophical arguments 

Analysis of philosophical arguments using formal methods



‘Exact’ methods are possible …

… far beyond the realm of mathematics!
Kurt Gödel (1906-78)

There are syst<ematic> methods for the 
solution of all probl<ems> (also art etc.).


There is a scientific (exact) ph<ilosophy> {and 
th<eology>}, which deals with the concepts 
of the highest abstractness.

Kurt Gödel: Maximen V



Rest of this presentation is based on …

… and some further, novel insights

2026
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Overview 
• HOML in HOL 
• Scott’s variant (with PG, as we already know it) 
• Gödel’s scriptum variant (1970) 

a. Gödel1: scriptum notion of essence — inconsistency 

b. Gödel2: modified notion of essence —  

c. Gödel3: modified notion of property inclusion —   

d. No (perfect) Devil (or Devil = God) —   

• Gödel’s scriptum variant (1970) and mathematical realism                                              — God 
is (uncountably/maximally) infinite  

• Personal conclusion

□ ∃G

□ ∃G

□ ∃G

new formal studies

new variant 



Logic-Pluralistic KR & R: LogiKEy

Origins: 2007-2008 (with L. Paulson)              Term LogiKEy: 2017-2019 (with L. van der Torre & X. Parent)

Different modal logics: 

K, T, KB, S4, S5, etc 

Different quantifiers  

Extensional or intensional  

etc. 

flexible & negotiable



LogiKEy@work  

HOML in HOL



A mathematician would only 

look at these equations

HOML in HOL



S5 axioms:                                           valid as expected

Barcan formulas:    not valid for ’varying-dom.’ quant.

Barcan formulas:          valid for ‘constant-dom.’ quant.


Hilbert axioms and rules:                valid as expected


Existential import:     yes, for ‘constant-domain’ quant.


Existential import:    no, for ‘varying-domain’ quant.


Properties of equality:               valid as expected

                                 (except for Boolean extensionality) 


Full comprehension:                           valid as expected


Modal collapse:                                              not valid


universal property = self-identity

Absurd/empty property = self-difference  

HOML in HOL: tests



HOML in HOL: modal (ultra)filter

Set operations 

lifted to


the HOML level

Notions of filter and ultrafilter lifted to the HOML level (for varying-/constant-dom. quant.)

- contains the universal set, but not the empty set

- closed under supersets and intersection

- maximal (only for ultrafilters)



Formalisation of  
Gödel’s manuscript  

of 1970  
(scriptum notion of 
essence: Gödel1)  

— inconsistency —
Unpublished works of Kurt Gödel are Copyright Institute for Advanced Study and are used with permission. All rights reserved by Institute for Advanced Study.



Gödel 1 

Ax1: 

The conjunction of two positive properties is 

positive.

P: Positive properties (intensions)

Ax2a: 

Either a property or its complement is 

positive.



G(od-like): 

An entity x is God-like 


iff 

it possesses all positive properties.

Gödel 1 



Ess(ence): 

A property  is an essence of x 


iff 

all properties of x are necessarily implied by .

φ

φ

Gödel 1 

The subtle defect: by this definition, the 
empty property is an essence of every x



Ax2b: 

Positive properties are necessarily positive.

Gödel 1 



Lemma:  
Non-positive properties are necessarily 

non-positive.

Gödel 1 



Theorem 1:  
Being God-like is an essence 


of every God-like entity.

Gödel 1 



E(xistence): 

x has the property of existence


 iff 

all essences of x are necessarily exemplified.

Ax3: 

E(xistence) is a positive property.

Gödel 1 



Theorem 2:  
If x is God-like, then the property of being 

God-like is necessarily exemplified.

Gödel 1 



Logic KB (Rsymm) needed here

Theorem 3:  
The possible existence of a God-like entity 
implies the necessary existence of a God-

like entity.

Gödel 1 



Ax4: 

Properties that are necessarily implied by a 

positive property are positive.

Gödel 1 



No model found!

Consistency check with Nitpick:  
… no model found …

Gödel 1 



Inconsistency detected 

by theorem provers

The inconsistency follows via the 
“empty essence lemma”: 


                     (λx.⊥) Ess. x 


Inconsistency  
… proved …

Adapt the notion of essence?

Gödel 1 



Inconsistency detected 

by theorem provers

The inconsistency follows via the 
“empty essence lemma”: 


                     (λx.⊥) Ess. x 


Inconsistency  
… proved …

Adapt the notion of essence?

Gödel 1 



Gödel 1 — Results

Ax1: The conjunction of two positive properties is positive.

Ax2a: Either a property or its complement is positive.

G(od-like): x is God-like iff it possesses all positive properties.

Ess(ence):  is an essence of x iff all properties of x are necessarily implied 
by .

Ax2b: Positive properties are necessarily positive.

Theorem 1: Being God-like is the essence of every God-like entity.

E(xistence): x has existence iff all essences of x are necessarily exemplified.

Ax3: E(xistence) is a positive property.

Theorem 2: If x is God-like, then God-likeness is necessarily exemplified.

Theorem 3: The possible existence of a God-like entity implies the 
necessary existence of a God-like entity.

Ax4: Properties that are necessarily implied by a positive property are 
positive.

φ
φ

‘  necessarily implies ’ defined as φ ψ □ ∀E x . φx ⊃ ψx
(Positive) properties as intensional predicates

These postulates are inconsistent 
(already in modal logic K)

Found by automated theorem provers 
(2016) — missed by the earlier 

commentary



Formalisation of  
Gödel’s manuscript 

of 1970  
(adapted notion of 

essence and generalized 
axiom Ax1Gen: Gödel2)  

— proof in KB — 
φ ⊃ □ ◊φ

Unpublished works of Kurt Gödel are Copyright Institute for Advanced Study and are used with permission. All rights reserved by Institute for Advanced Study.

Essence repair due to Dana Scott



Formalisation of  
Gödel’s manuscript 

of 1970  
(adapted notion of 

essence and generalized 
axiom Ax1Gen: Gödel2)  

— proof in KB — 
φ ⊃ □ ◊φ



Gödel 2 — Results

Ax1Gen: The conjunction of arbitrarily many positive properties is positive.

Ax2a: Either a property or its complement is positive.

G(od-like): x is God-like iff it possesses all positive properties.

Ess(ence):  is an essence of x iff all properties of x are necessarily implied 
by  and x has property .

Ax2b: Positive properties are necessarily positive.

Theorem 1: Being God-like is the essence of every God-like entity.

E(xistence): x has existence iff all essences of x are necessarily exemplified.

Ax3: E(xistence) is a positive property.

Theorem 2: If x is God-like, then God-likeness is necessarily exemplified.

Theorem 3: The possible existence of a God-like entity implies the 
necessary existence of a God-like entity.

Ax4: Properties that are necessarily implied by a positive property are 
positive.

Lemma L: God-likeness is a positive property.

Theorem 4: A God-like entity possibly exists.

Theorem 5: A God-like entity necessarily exists.

φ
φ φ

‘  necessarily implies ’ iff φ ψ □ ∀E x . φx ⊃ ψx Generalization of Ax1: Ax1Gen

Ax1Gen expressible in third-order logic 

• Consistent

• Valid already in modal logic KB

• Modal collapse follows

• Monotheism follows

• P is an ultrafilter 
• Self-identity: positive property

• Self-difference: non-positive prop.

Essence repair due to Dana Scott



Note: This is a new variant

Formalisation of  
Gödel’s manuscript 

of 1970  
(adapted property 

inclusion and generalized 
axiom Ax1Gen: Gödel3)  

— proof in KB — 
φ ⊃ □ ◊φ

Unpublished works of Kurt Gödel are Copyright Institute for Advanced Study and are used with permission. All rights reserved by Institute for Advanced Study.



Formalisation of  
Gödel’s manuscript 

of 1970  
(adapted property 

inclusion and generalized 
axiom Ax1Gen: Gödel3)  

— proof in KB — 
φ ⊃ □ ◊φ



Gödel 3 — Results

Ax1Gen: The conjunction of arbitrarily many positive properties is positive.

Ax2a: Either a property or its complement is positive.

G(od-like): x is God-like iff it possesses all positive properties.

Ess(ence):  is an essence of x iff all properties of x are necessarily implied 
by .

Ax2b: Positive properties are necessarily positive.

Theorem 1: Being God-like is the essence of every God-like entity.

E(xistence): x has existence iff all essences of x are necessarily exemplified.

Ax3: E(xistence) is a positive property.

Theorem 2: If x is God-like, then God-likeness is necessarily exemplified.

Theorem 3: The possible existence of a God-like entity implies the 
necessary existence of a God-like entity.

Ax4: Properties that are necessarily implied by a positive property are 
positive.

Lemma L: God-likeness is a positive property.

Theorem 4: A God-like entity possibly exists.

Theorem 5: A God-like entity necessarily exists.

φ
φ

• Consistent

• Valid already in modal logic KB

• Modal collapse follows

• Monotheism follows

• P is an ultrafilter 
• Self-identity: positive property

• Self-difference: non-positive prop.

‘  necessarily implies ’ iff φ ψ □ ∀E x . φ ≠ λx . ⊥ ∧ φx ⊃ ψx

“Remark: The empty set (the empty space) is an amphibian

between nothing and something.”                                (Max III, p. 85)

“Devil = … (empty set)”                                    (Max III, p. 47)

The empty set now no longer 
implies any other properties!



Gödel 2                                    Gödel 3
Summary 

requires the generalized axiom Ax1Gen ( 2) 
- modified: essence

- no existential import

- consistent

- possible and necessary existence of G

- verified already in logic KB

- derived results: 


- modal collapse 
- monotheism 
- P is an ultrafilter

≥

SummarySummary 

requires the generalized axiom Ax1Gen ( 2) 
- modified: property inclusion (only for Ess) 
- no existential import 

- consistent

- possible and necessary existence of G

- verified already in logic KB

- derived results:


- modal collapse 
- monotheism 
- P is an ultrafilter

≥

Changing the quantifiers for entities from 

‘varying-domain’ to ‘constant-domain’? —> results reconfirmed



Gödel 2                                    Gödel 3
Summary 

requires the generalized axiom Ax1Gen ( 2) 
- modified: essence

- no existential import

- consistent

- possible and necessary existence of G

- verified already in logic KB

- derived results: 


- modal collapse 
- monotheism 
- P is an ultrafilter

≥

SummarySummary 

requires the generalized axiom Ax1Gen ( 2) 
- modified: property inclusion (only for Ess) 
- no existential import 

- consistent

- possible and necessary existence of G

- verified already in logic KB

- derived results:


- modal collapse 
- monotheism 
- P is an ultrafilter

≥

Changing the quantifiers for entities from 

‘varying-domain’ to ‘constant-domain’? —> results reconfirmed



And the Devil? 

“Namely, in order to recognise a thing {a}, I must have: 1.) certain 
fundamental assignments of certain empirical things (perhaps 
beginning with God = universal set*; Devil = an irrefutably false 
system* (or empty set); …”                                           (Max III, p. 47)

Rem<ark> (Theol<ogy>): The perfectly clear recognition of the 
{perfectly} evil one — that he can never achieve his aim — means 
his death.                                                                      (Max IX, p. 36)



And the Devil? — Variant 1
x is a Devil iff


x possesses all

non-positive 
properties. 

Necessarily, no Devil 
exists.

Gödel 2

Gödel 3
Also confirmed for


Gödel 3

(Credits to Chad Brown)

Axioms as before


Relative to the axioms — whether this tells us anything about reality depends on whether one accepts them.



But: The properties of this Devil are absolutely identical to the properties of 
Gödel’s God-like entity!

And the Devil? — Variant 2 (Scott)             

x is a Devil iff x possesses all 
non-positive properties 

Mirroring of all axioms (Scott) 

for non-positive properties

Necessarily, there exists 

a Devil 



The audit currently continues



Personal conclusion
Gödel’s scriptum variant of 1970  

• with modified property inclusion (for Ess) 
• with the generalised Ax1Gen (for  2)≥
is my preferred ‘reading’ of his modal 
ontological argument.

I also share the view of e.g.

Kovač and Mühlenbeck (and others) 

that Gödel did not merely accept

the modal collapse, but intended it.


Investigating Gödel’s “universal set” 
(maximal infinity) is fascinating further 
work (type vs. set theory).

Unpublished works of Kurt Gödel are Copyright Institute for Advanced Study and are used with permission. All rights reserved by Institute for Advanced Study.





Gödel’s scriptum variant (1970) and  
 mathematical realism

God = (maximally) infinite/unfathomable?



Gödel 2 — as a starting point …

…



Gödel 2 — plus mathematical objects 

2026

2026

Assumption: The objects of mathematics 
‘exist’ (e.g. natural numbers n, Peano 
axioms).

Claim (verification is further work):

 if we again assume such properties to exist,
 then the generalized axiom Ax1Gen forces the
cardinality of P into the maximally infinite

…

Implications for the cardinality of the positive 
properties P:
• P is infinite

• P is uncountably infinite

Predicates:  and λx . x = n λx . x ≠ n



 Oracle                                       Auditor

Logical Pluralism 
with LogiKEy
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