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Since 2013: Huge Media Attention
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Formel von Kurt Gédel: Mathematiker bestitigen Gottesbeweis

Von Tobias Hirter

o A

Kurt Godel (um das Jahr 1935): Der hielt seinen

picture-aliance Imaanal Wiener Stadt- und Landesbibliathek
geheim

Ein Wesen existiert, das alle positiven Eigenschaften in sich vereint. Das bewies der legendire

Mathematiker Kurt Gédel mit einem Zwei haben diesen
nun Gberpriift - und filr giiltig
Jetzt sind die letzten Zweifel ausgeraumt: Gott existiert tatsachlich. Ein
0 Monteg, 09.09.2013 - 12:03 Uhr Computer hat es mit kalter Logik bewiesen - das MacBook des
B e e Computer Christoph von der Freien

Universitat Berlin,
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SCIENCE NEWS

HOME / SCIENCE NEWS / RESEARCHERS SAY THEY USED MACBOOK TO PROVE GOEDEL'S GOD THEOREM

Researchers say they used MacBook to prove
Goedel's God theorem

Oct. 23,2013 | 8:14PM | 1 comments

See more serious and funny news links at
https://github.com/FormalTheology/GoedelGod/tree/master/Press
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https://github.com/FormalTheology/GoedelGod/tree/master/Press

Overall Motivation: Leibniz (1646-1716) — Calculemus!

Quo facto, quando orientur controversiae, non magis dis-
putatione opus erit inter duos philosophos, quam inter
duos Computistas. Sufficiet enim calamos in manus
sumere sedereque ad abacos, et sibi mutuo .. .dicere:
calculemus. (Leibniz, 1684)

S T i

W'El.'
} |

If controversies were to arise, there
would be no more need of disputa-
tion between two philosophers than
between two accountants. For it
would suffice to take their pencils
in their hands, to sit down to their

slates, and to say to each other ...: Lo
Let us calculate. Required: - . . I
(Translation by Russell) characteristica universalis and calculus ratiocinator
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Overall Motivation: Towards Computational Metaphysics

Ontological argument for the existence of God

» Long tradition in (western) philosophy
» Focus on Gddel's modern version in higher-order modal logic

» Experiments with theorem provers
(theorem provers = computer programs that try to prove theorems)
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Overall Motivation: Towards Computational Metaphysics

Ontological argument for the existence of God

» Long tradition in (western) philosophy
» Focus on Gddel's modern version in higher-order modal logic

» Experiments with theorem provers
(theorem provers = computer programs that try to prove theorems)

Different interests in ontological arguments

» Philosophical: Boundaries of metaphysics & epistemology
» Theistic: Successful argument could convince atheists?
» Ours: Computational metaphysics (Leibniz’ vision)
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Personal Motivations: Bruno and myself

Presentation to Kurt Gédel Society in Vienna in October 2012

Got introduced after the talk to Bruno Woltzenlogel Paleo

Types, Tableaus,
and Gédel’s God

___ Theorem 1 _ __
Axiom 3 Ve.[P(p) = OFv.p(x)]
s “P(G) P(G) > 03w.G(x)  °
OJz.G(x)

A gift to Priest Edvaldo and his church in Piracicaba, Brazil
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Talk Outline

Ontological argument for the existence of God

Gobdel’s modern variant of the argument — two versions
Automation on the computer — how?

Results — theorem provers contributed relevant knowledge
Recent studies — theorem provers settled a dispute
Related work, discussion and conclusion

AU
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1. Ontological argument for the existence of God
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Ontological Argument

Def: Ontological Argument

» deductive argument

for the existence of God

starting from premises, which are justified by pure reasoning
i.e. premises do not depend on observation of the world

“a priori” argument (versus “a posteriori” argument)

v

v

v

v
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Ontological Argument: A long history
proponents and opponents
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Anselm’s notion of God (Proslogion, 1078):
“God is that, than which nothing greater can be conceived.”

To show by logical, deductive reasoning:
“God exists.”
AxG(x)
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Ontological Argument: A long history
proponents and opponents
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Anselm’s notion of God (Proslogion, 1078):
“God is that, than which nothing greater can be conceived.”

Gbdel’s notion of God:
“A God-like being possesses all ‘positive’ properties.”

To show by logical, deductive reasoning:
“Necessarily, God exists.”
O0dxG(x)
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Modal Logic Operators 0 and ¢

Modal Logic
Og — Necessarily, ¢ holds
) — Possibly, ¢ holds
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Modal Logic Operators 0 and ¢

Modal Logic
Og — Necessarily, ¢ holds
) — Possibly, ¢ holds

Classical Logic

- Q — note

pVy — gory

pAY — gandy

-1 — @impliesy

@ <Y — @isequivalentto ¢

Vx@p  — Forall xwe have ¢

dx@  — There exists x such that ¢
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2. Godel’s modern variant of the argument — two versions
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Goddel’s Manuscript: 1930°s, 1941, 1946-1955, 1970
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Scott’s Version of Godel’s Axioms, Definitions and Theorems

Axiom A1
Axiom A2

Thm. T1
Def. D1
Axiom A3
Cor.C
Axiom A4
Def. D2

Thm. T2
Def. D3

Axiom A5
Thm. T3

Either a property or its negation is positive, but not both: Vo[P(=¢) < —P(P)]
A property necessarily implied by a positive property is positive:

YOYYI(P(9) A OVYx[P(x) = P(x)]) = P)]

Positive properties are possibly exemplified: Vo[P(¢p) — Oxp(x)]
A God-like being possesses all positive properties: G(x) & YO[P(p) = P(x)]
The property of being God-like is positive: P(G)
Possibly, God exists: OAxG(x)
Positive properties are necessarily positive: Yo[P(¢) — OP(¢)]

An essence of an individual is a property possessed by it and necessarily
implying any of its properties: ¢ ess. x & Pp(x) A VP(P(x) — OVy(Py) — P(v)))
Being God-like is an essence of any God-like being: Vx[G(x) — G ess. x]
Necessary existence of an individual is the necessary exemplification of all its
essences: NE(x) & Yol ess. x — Oyp(y)]
Necessary existence is a positive property: P(NE)
Necessarily, God exists: OdxG(x)
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Scott’s Version of Godel’s Axioms, Definitions and Theorems

Axiom A1 Either a property or its negation is positive, but not both:

VPIP(=¢) < =P(¢)]

Axiom A2 A property necessarily implied by a positive property js.positive:

VOVPI(P() A olb(x) — P()]) — PY)]

Thm. T1 Positive properties are possibly exemplified:
Def. D1 A God-like being possesses all positive properties:
Axiom A3 The property of being God-like is positive:
Cor. C Possibly, God exists:
Axiom A4 Positive properties are necessarily positive:

Def. D2 An essence of an individual is a property possegsed by it and necessga
implying any of its properties: ¢ ess. x & P(f) A V(P(x) — O

Thm. T2 Being God-like is an essence of any God-likefbeing:
Def. D3 Necessary existence of an individual is the flecessar

YoO[P(¢) = OTxp(x)]
G(x) & Yo[P(P) = ()]

P(G)

o) = Y1)
Vx[G(x) — G ess. x]
efemplification of all its

essences: Z(x) & Yol ess. x — Oy (y)]

Axiom A5 Necessary existence is a positive propertyf
Thm. T3 Necessarily, God exists:

P(NE)
OdxG(x)

Modal operators are used
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Scott’s Version of Godel’s Axioms, Definitions and Theorems

Axiom A1 Either a property or its negation is positive, but not both: Vo[P(=¢) < —P(P)]

Axiom A2 A property necessarily implied by a positiveptoperty is positive:

Vv u|(P(6) A oVxlp() — )] — PW)]

Thm. T1 Positive properties are possibly exefnplified: Vo[P(¢p) — Oxp(x)]
Def. D1 A God-like being possesses all posjtive properties: G(x) P(¢) — ¢(x)]
Axiom A3 The property of being God-like is pgsitive: P(G)
Cor. C Possibly, God exists: OAxG(x)
Axiom A4 Positive properties are necessarily dositive: Yo[P(¢) — OP(¢)]

Def. D2 An essence of an individual is a pro
implying any of its properties: ¢ es.
Thm. T2 Being God-like is an essence of any Qod-like being;

Def. D3 Necessary existence of an individual ithe nece
essences:

Axiom A5 Necessary existence is a positive prope
Thm. T3 Necessarily, God exists:

Vx[G(x) — G ess. x]
ary exemplification of all its
NE(x) & Y[ ess. x — Oyp(y)]

P(NE)
OdxG(x)

second-order quantifiers
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Scott’s Version of Godel’s Axioms, Definitions and Theorems

Axiom A1 Either a property or its negation is positive, but not both: Vo[P(=¢) < —P(P)]

Axiom A2 A property necessarily implied by a positive property is positive:

YOYYI(P(9) A OVYx[P(x) = P(x)]) = P)]

Thm. T1 Positive properties are possibly exemplified: Vo[P(¢p) — Oxp(x)]
Def. D1 A God-like being possesses all positive properties: G(x) & YO[P(p) = P(x)]
Axiom A3 The property of being God-like is positive: P(G)
Cor. C Possibly, God exists: OAxG(x)
Axiom A4 Positive properties are necessarily positive: Yo[P(¢) — OP(¢)]

Def. D2 An essence of an individual is a property pQ
implying any of its properties: ¢ ess. x <p(x) A
Thm. T2 Being God-like is an essence of any God-lik€

Def. D3 Necessary existence of an individual is the nece
essences:

Axiom A5 Necessary existence is a positive property;
Thm. T3 Necessarily, God exists:

ed by it and necessarily

VY (x) = OYY(o(y) = v)
Vx[G(x) — G ess. x]

ary exemplification of all its

NE(x) & Yol ess. x — Oyp(y)]

P(NE)
OdxG(x)

Difference to Gédel (who omits this conjunct)

C. Benzmiiller & B. Woltzenlogel Paleo, 2015 — Experiments in Computational Metaphysics: Godel's Proof of God



3. Automation on the computer — how?
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Automation on the computer — how?

Challenge: No provers for Higher-order Quantified Modal Logic (QML)

Our solution: Embedding in Higher-order Classical Logic (HOL)
Then use existing HOL theorem provers for reasoning in QML
[BenzmuillerPaulson, Logica Universalis, 2013]

Theorem provers for HOL do exists
interactive: Isabelle/HOL, HOL4, Hol Light, Cog/HOL, PVS, ...
automated: TPS, LEO-II, Satallax, Nitpick, Isabelle/HOL, ...

C. Benzmdiller & B. Woltzenlogel Paleo, 2015 — Experiments in Computational Metaphysics: Gaédel's Proof of God
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HOL as a Universal (Meta-)Logic via Semantic Embeddings

HOL

LogicL . Logic L
Syntax " Semantics
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HOL as a Universal (Meta-)Logic via Semantic Embeddings

HOL

LogicL . Logic L
Syntax " Semantics

Examples for L we have already studied:

Modal Logics, Conditional Logics, Intuitionistic Logics, Access Control Logics, Nominal
Logics, Multivalued Logics (SIXTEEN), Logics based on Neighborhood Semantics,
(Mathematical) Fuzzy Logics, Paraconsistent Logics, . ..

Works also for (first-order & higher-order) quantifiers
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Embedding Approach — Idea

HOL (meta-logic) o = I——
Your-logic (object-logic) U= ———

Embedding of Hll in I

Embedding of meta-logical notions on il in [
valid = [ NG
satisfiable = [ NG
. = I

Pass this set of equations to a higher-order automated theorem prover
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Embedding Approach — HOML in HOL

HOL s,;t u= Calxal (Axasﬂ)aaﬁ | (S(IHﬂ ta)ﬂ | =80 |80 V to | VXu £y
HOML Y = e leoAYle—=YP|ap|Op|Vx, @ dx, @

HOML in HOL:  HOML formulas ¢ are mapped to HOL predicates ¢, .,
(explicit representation of labelled formulas)
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Embedding Approach — HOML in HOL

HOL s,;tou= Colxal (Axasﬂ)a—ﬁ | (Sa—>ﬁ ta)ﬂ | =80 |80 V to | VXu £y
HOML Y = e leoAYle—=YP|ap|Op|Vx, @ dx, @

HOML in HOL:  HOML formulas ¢ are mapped to HOL predicates ¢, .,
(explicit representation of labelled formulas)

= A@uooAw,Yuy (mrwu V gu)
= A@uoAw,uy, (rou A u)

- = Aqo,,_,g/\wy—'(pw

A = )\(py_)(,/\l,b“_,koy((pw A Yw)

- = A@Qu-oAPuoAwy(=pw V Pw)

Y = Ah;,q(yﬂo)/\wy\/dy hdw

J — Ahya(,,ao)/\wﬂdy hdw AX (polymorphic over y)
O

O

valid = A@u.,Ywypw

The equations in Ax are given as axioms to the HOL provers!
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Embedding HOML in HOL

Example
OAxG(x)
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Embedding HOML in HOL
Example

OAxG(x)
valid (¢IxG(x)) y—o
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Embedding HOML in HOL

Example

OAxG(x)
valid (¢IxG(x)) y—o
(ApYwup w)(GIAxG(x)) y—o
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Embedding HOML in HOL

Example
OAxG(x)
valid (¢IxG(x)) y—o
(ApYwup w)(GIAxG(x)) y—o
Yw, ((OAxG(x)) y—o w)
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Embedding HOML in HOL

Example

OAxG(x)

valid (¢IxG(x)) y—o

APV, W) (OG0

V20, (03XG (1)), )

Yw, (Apu—oAw,Juy, (rwu A @u))IxG(x))y—o w)
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Embedding HOML in HOL

Example

OAxG(x)

valid (¢IxG(x)) y—o

(ApYwup w)(GIAxG(x)) y—o

V20, (03XG (1)), )

Yw, (Apu—oAw,Juy, (rwu A @u))IxG(x))y—o w)
Yw, Juy, (rwu A (AxG(x)) y—oth)
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Embedding HOML in HOL

Example

OAxG(x)

valid (¢IxG(x)) y—o

(ApYwup w)(GIAxG(x)) y—o

V20, (03XG (1)), )

Yw, (Apu—oAw,Juy, (rwu A @u))IxG(x))y—o w)
Yw, Juy, (rwu A (AxG(x)) y—oth)

Yw, Juy, (rwu A (A(AxG(X))) y-ou)
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Embedding HOML in HOL

Example

OAxG(x)

valid (¢IxG(x)) y—o

(ApYwup w)(GIAxG(x)) y—o

V20, (03XG (1)), )

Yw, (Apu—oAw,Juy, (rwu A @u))IxG(x))y—o w)

Yw, Juy, (rwu A (AxG(x)) y—oth)

Yw, Juy, (rwu A (A(AxG(X))) y-ou)

Yw, Juy, (rwu A (Ahy - (-0 Aw,3dy, hdw)(AxG(x))) u—ott)
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Embedding HOML in HOL

Example

OAxG(x)

valid (¢IxG(x)) y—o

(ApYwup w)(GIAxG(x)) y—o

Va0, (OFXG(X)) .0 )

Yw, (Apu—oAw,Juy, (rwu A @u))IxG(x))y—o w)

Yw, Juy, (rwu A (AxG(x)) y—oth)

Yw, Juy, (rwu A (A(AxG(X))) y-ou)

Yw, Juy, (rwu A (Ahy - (-0 Aw,3dy, hdw)(AxG(x))) u—ott)
Y, Juy (rou A IxGxu)
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Embedding HOML in HOL

Example

OAxG(x)

valid (¢IxG(x)) y—o

APV, w)(O TG ()10

Yw, ((OAxG(x)) y—o w)

Yw, (Apu—oAw,Juy, (rwu A @u))IxG(x))y—o w)

Yw, Juy, (rwu A (AxG(x)) y—oth)

Ywy, Juy, (rwu A (A(AxG(x))) u—ott)

Yw, Juy, (rwu A (Ahy - (-0 Aw,3dy, hdw)(AxG(x))) u—ott)
Y, Juy (rou A IxGxu)

What are we doing?

In order to prove that ¢ is valid in HOML,
—> we instead prove that valid ¢, ., can be derived from Ax in HOL.

This can be done with interactive or automated HOL theorem provers.
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There is not just *one* modal logic: The Modal Logic Cube

s4] [S5]

M_I I_B B: ¢ - 00
M: Op—-o
D: gp— <
4: 0O — O0¢p
D4} D45 5: O — 00p
D5 M
[D (DB] ’ )
- 5 / 5
K 4 B
Ka] [K45] [KB5
K5
[K] [KB
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There is not just *one* modal logic: The Modal Logic Cube

S4j [85] ©op — Op

=
[w

P — D<>q)
Op — @
oy — O
O¢ — O0¢
Qp — O

gRO=D

D4} D45

D5

M
[0} (DB] ’ )
K

//’,5

——>B

K5

[K] [KB
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Godel’s proof of God: Automation with theorem provers for TPTP THF

>
>
> Beweise-mit-Leo2 Notwendigerweise-existiert-Gott.p

Leo-II tries to prove

Goedel's Theorem T3: "Necessarily, God exists"
thf(thmT3,conjecture,
(v
@ ( mbox
@ ( mexists_ind
@ [X: mu] :
(gex)))).

Assumptions: D1, C, T2, D3, A5
. searching for proof ..
PR
*  Proof found  x
Rk

% SZS status Theorem for Notwendigerweise-existiert-Gott.p

. generating proof object
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Godel’s proof of God: Interaction and automation in Isabelle/HOL

[0 GoedelGod.thy (~/Varia/Talks /2015 DEMO-Isabelle/)
- |text {* QML formulas are translated as HOL terms of type @{typ "i = bool"}. o
This type is abbreviated as @{text "o" ¥ =
o
‘type_synonym o = "(i = bool)" H
- |[text {* The classical connectives $\neg, \wedge, \rightarrows$, and $\foralls £
(over individuals and over sets of individuals) and $\exists$ (over individuals) are &
lifted to type $\sigma$. The lifted connectives are @{text "m—"}, @{text "mA"}, @{text "m—"},
@{text "v"}, and @{text "7} (the latter two are modeled as constant symbols).
Other connectives can be introduced analogously. We exemplarily do this for @{text "mv"} ,
@{text "m="}, and @{text "mL="} (Leibniz equality on individuals). Moreover, the modal
operators @{text "O"} and @{text "o"} are introduced. Definitions could be used instead of
abbreviations. *}
abbreviation mnot "o = o" ("m=") where "mm © = (Aw. - o w)"
abbreviation mand "o = o = o" (infixr "mA" 51) where "¢ mA ¥ = (Aw. @ w A ¢ w)"
abbreviation mor "o = o = o" (infixr "mv" 50) where "o mV ¥ = (Aw. p W V ¥ w)"
abbreviation mimplies "o = o = o" (infixr "m—" 49) where "p m— 1) = (W. ¢ W — P W)"
abbreviation mequiv:: "o = o = o" (infixr "m=" 48) where "y Y= (W oW e W
abbreviation mforall ‘a = o) = o" ("V") where "V & — (Aw. Vx. & x w)"
abbreviation mexists ‘a = o) = o" ("3") where "I & = (Ww. Ix. & x w)"
abbreviation mLeibeq /i — o (infixr "mL=" 52) where "x mL= y = Y(Ap. (p x m— o y))"
abbreviation mbox ("O") where "0 ¢ = (W, W. Wrv — ov)"
abbreviation mdia ) where "o o = (Aw. Iv. wr v Apv)"
- |text {* For grounding lifted formulas, the meta-predicate @{text "valid"} is introduced. ¥}
(*<*) no_syntax "_list" "args = ‘a list" ("[(_)1") (¥>%)
abbreviation valid "o = bool" ("[_1") where "[p] = \w. p w"
100% ~| [ Autoupdate | Update | [ Detach |
© ~ | Outpur | RFADME  Symbals
Guabelle ~ideikic k ATE-A-isabwlle) R 678 v |

41.7 (1708/912%)
—

See verifiable Isabelle/HOL document (Archive of Formal Proofs) at:
http://afp.sourceforge.net/entries/GoedelGod.shtml
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“Godisdead.”

- Nietzsche, 1883

“Nietzsche is dead.”

- God, 1900

4. Results — Theorem provers contributed relevant (and
even some hew) knowledge
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Main Findings — Scott’s version [ECAI, 2014]

Axiom A1
Axiom A2

Thm. T1
Def. D1
Axiom A3
Cor.C
Axiom A4
Def. D2

Thm. T2
Def. D3

Axiom A5
Thm. T3

Either a property or its negation is positive, but not both: YP[P(=¢) & —P(¢)]
A property necessarily implied by a positive property is positive:

YOYPI(P(P) A OYx[P(x) = Pp()]) = P)]

Positive properties are possibly exemplified: Yo[P(¢p) — OTxp(x)]
A God-like being possesses all positive properties: G(x) & Yo[P(P) = ¢(x)]
The property of being God-like is positive: P(G)
Possibly, God exists: OAxG(x)
Positive properties are necessarily positive: Yo[P(¢p) — OP(¢p)]

An essence of an individual is a property possessed by it and necessarily
implying any of its properties: ¢ ess. x & ¢(x) A YiP(P(x) = OVy(oy) — Y(v)))
Being God-like is an essence of any God-like being: Vx[G(x) — G ess. x]
Necessary existence of an individual is the necessary exemplification of all its
essences: NE(x) & Y[¢p ess. x = Oyp(y)]
Necessary existence is a positive property: P(NE)
Necessarily, God exists: O0dxG(x)
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Main Findings — Scott’s version [ECAI, 2014]

Axiom A1 Either a property or its negation is positive, but not both: YP[P(=¢) & —P(¢)]

Axiom A2 A property necessarily implied by a positive property is positive:
YOVY[(P(P) A OVx[P(x) = P()]) = P[]

Thm. T1 Positive properties are possibly exemplified: Yo[P(¢p) — OTxp(x)]

- GO & TOI0) > O0N
Axiom A3 The property of being God-like is positive: P(G)
Cor. C Possibly, God exists: OAxG(x)

Axiom A4 Positive properties are necessarilv bositive: YoOIP(h) — OP(D)]

Def. D2 An essenceof Automating Scott’s proof script
implying any d
Thm. T2 Being God-lik

Def. D3 Necessary ex|
essences:

Axiom A5 Necessary ex
Thm. T3 Necessarily, G

Provers: LEO-Il and Satallax

Show: T1 follows from A1(—) and A2
Time: few milliseconds

Logic: K is sufficent (S5 not needed)
(Quantifiers: actualist and possibilist)

v

v

v

v

v
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Main Findings — Scott’s version [ECAI, 2014]

Axiom A1 Either a property or its negation is positive, but not both: YP[P(=¢) & —P(¢)]
Axiom A2 A property necessarily implied by a positive property is positive:

YOYPI(P(P) A OYx[P(x) = Pp()]) = P)]
Thm. T1 Positive properties are possibly exemplified: Yo[P(¢p) — OTxp(x)]

Def. D1 A God-like being possesses all posit] ties: G(x) & Yo[P(P) = ¢(x)]
L I i I D(()
Cor. C Possibly, God exists: \ OAxG(x)
Axiom A4 Positive properties are necessarily positive: 1 Yo[P(p) — OP(P)]
Def. D2 An essence o] Automating Scott’s proof script
implying any d

Thm. T2 Being God-lik

Def. D3 Necessary ex|
essences:

Axiom A5 Necessary ex
Thm. T3 Necessarily, G

v

Provers: LEO-Il and Satallax

Show: C follows from T1, D1, A3
Time: few milliseconds

Logic: K is sufficent (S5 not needed)
(Quantifiers: actualist and possibilist)

v

v

v

v
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Main Findings — Scott’s version [ECAI, 2014]

Automating Scott’s proof script

Axiom A1 Either a prope

Axiom A2 A property ne Provers: LEO-Il and Satallax

Show: T2 follows from A1, D1, A4, D2
Time: few milliseconds

Logic: K is sufficent (S5 not needed)
(Quantifiers: actualist and possibilist)

v

v

Thm. T1 Positive props
Def. D1 A God-like be
Axiom A3 The property
Cor. C Possibly, God

v

v

v

Axiom A4 Positive propertes are Trecessary postive: VO] — ar(QJ]
Def. D2 An essence of an individual is a property possesged by it and necessarily

Thm. T2 Being God-like is an essence of any God-like being: Vx[G(x) — G ess. x]

Def. D3 Necessary existence of an individual is the necessary exemplification of all its
essences: NE(x) & Y[¢p ess. x = Oyp(y)]

Axiom A5 Necessary existence is a positive property: P(NE)
Thm. T3 Necessarily, God exists: O0dxG(x)
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Main Findings — Scott’s version [ECAI, 2014]

Axiom A1
Axiom A2

Thm. T1
Def. D1
Axiom A3
Cor.C
Axiom A4
Def. D2

Either a propd  Automating Scott’s proof script

A property ne

Positive props > Provers: LEO-Il and Satallax — fail

A God-like be » Modelfinder: Nitpick — countermodel

The property » Hence: T3 does *not* follow in logic K

Possibly, God

Positive properties are necessarily positive: YolP(p) — OP())]

An essence of an individual is a property possesged by it and necessarily
implying any of its properties: ¢ ess. x & (XY A YiP(P(x) = OVy(dy) — Y(v)))

Thm. T2 Being God-like is an essence of any God-like Jfeing: Vx[G(x) — G ess. x]
Def. D3 Necessary existence of an individual is t ecessary exemplification of all its

essences: NE(x) & Y[¢p ess. x = Oyp(y)]

Axiom A5 Necessary existence is a positive prpperty: P(NE)

Thm. T3 Necessarily, God exists: O0dxG(x)
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Main Findings — Scott’s version [ECAI, 2014]

Automating Scott’s proof script

Axiom A1 Either a prope
Axiom A2 A property ne

Provers: LEO-Il and Satallax

Show: T3 follows from D1, C, T2, D3, A5
Time: few milliseconds

Logic: KB is sufficent (S5 not needed)
(Quantifiers: actualist and possibilist)

v

v

Thm. T1 Positive props
Def. D1 A God-like be
Axiom A3 The property
Cor. C Possibly, God
Axiom A4 Positive prope

Def. D2 An essence o
implying any of its properties:

v

v

v

¢ ess. x & P(x)

Def. D3 Necessary existence of an individual is the n
essences:

Axiom A5 Necessary existence is a positive prpperty:

Y((x) = avy(ply) = )
Thm. T2 Being God-like is an essence of any God-like begfng: Vx[G(x) — G ess. x]

essary exemplification of all its
NE(x) & Y[¢p ess. x = Oyp(y)]

Thm. T3 Necessarily, God exists:
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Main Findings — Scott’s version [ECAI, 2014]

Axiom A1
Axiom A2

Thm. T1
Def. D1
Axiom A3
Cor.C
Axiom A4
Def. D2

Thm. T2
Def. D3

Axiom A5
Thm. T3

Either a property or its negation is positive, but not both: YP[P(=¢) & —P(¢)]
A property necessarily implied by a positive property is positive:

YPYYI(P(p) A OVX[(x) = Pp(X)]) = P)]

Positive propegiies.are nassibly exemplifiad: YlP(h) — Oxdh()]
A God-like bel Automating Scott’s proof script
The property
Possibly, God > Important question: Assumptions consistent?
HResitive prape . _ .

> Modelfinder: Nitpick — presents simple model
An essence o )
implying any ¢ » Time: few seconds
Being God-lik > Hence: consistency shown
Necessary ex|
essences: NE(x) & Y[¢p ess. x = Oyp(y)]
Necessary existence is a positive property: P(NE)
Necessarily, God exists: O0dxG(x)
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Main Findings — Scott’s version [ECAI, 2014]

Axiom A1
Axiom A2

Thm. T1
Def. D1
Axiom A3
Cor.C
Axiom A4
Def. D2

Thm. T2
Def. D3

Axiom A5
Thm. T3

Either a property or its negation is positive, but not both: YO[P(—=p) & —P(¢)]

A property ne

Positive props
A God-like be
The property
Possibly, God
et o
An essence o
implying any d
Being God-lik
Necessary ex|
essences:

Necessary ex

Necessarily, d

Automating Scott’s proof script — Summary

A\

v

v

v

v

v

v

Axioms/definitions are consistent — verified
T1, C, T2 and T3 indeed follow — verified

Logic KB is sufficient — logic S5 not needed
(Quantifiers: actualist and possibilist)

Exact dependencies determined experimentally

Provers found alternative proofs to humans:
e.g. self-identity Ax(x = x) is not needed

Excellent match between argumentation
granularity and strengths of the provers
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Main Findings — Gddel’s original version [ECAI, 2014]

Axiom A1
Axiom A2

Thm. T1
Def. D1
Axiom A3
Cor.C
Axiom A4
Def. D2

Thm. T2
Def. D3

Axiom A5
Thm. T3

Either a property or its negation is positive, but not both: YP[P(=¢) & —P(¢)]
A property necessarily implied by a positive property is positive:

YOYPI(P(P) A OYx[P(x) = Pp()]) = P)]

Positive properties are possibly exemplified: Yo[P(¢p) — OTxp(x)]
A God-like being possesses all positive properties: G(x) & Yo[P(P) = ¢(x)]
The property of being God-like is positive: P(G)
Possibly, God exists: OAxG(x)
Positive properties are necessarily positive: Yo[P(¢p) — OP(¢p)]

An essence of an individual is a property possessed by it and necessarily
implying any of its properties: ¢ ess. x & ¢(x) A YiP(P(x) = OVy(oy) — Y(v)))
Being God-like is an essence of any God-like being: Vx[G(x) — G ess. x]
Necessary existence of an individual is the necessary exemplification of all its
essences: NE(x) & Y[¢p ess. x = Oyp(y)]
Necessary existence is a positive property: P(NE)
Necessarily, God exists: O0dxG(x)
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Main Findings — Gddel’s original version [ECAI, 2014]

Axiom A1
Axiom A2

Thm. T1
Def. D1
Axiom A3
Cor.C
Axiom A4
Def. D2

Thm. T2
Def. D3

Axiom A5
Thm. T3

difference in the definition of “essential properties”

Either a property or its negation is positive, but jhot both: Y¢[P(=¢p) & =P(P)]
A property necessarily implied by a positive prgperty is positive:

YOVY[EP(P) A OYx[P(x) — P(x)]) = P(Y)]
Positive properties are possibly exemplified: Yo[P(¢p) — OTxp(x)]
A God-like being possesses all positive properfles: G(x) & Yo[P(P) = ¢(x)]

The property of being God-like is positive: P(G)
Possibly, God exists: OAxG(x)
Positive properties are necessarily positive: Yo[P(¢p) — OP(¢p)]

An essence of an individual is a property pp
implying any of its properties: ¢ ess. x Vip(ip(x) = aVy(oy) — Y (v)))
Being God-like is an essence of any God-liRe pemy. Vx[G(x) = G ess. x]
Necessary existence of an individual is the necessary exemplification of all its

| by it and necessarily

essences: NE(x) & Y[¢p ess. x = Oyp(y)]
Necessary existence is a positive property: P(NE)
Necessarily, God exists: O0dxG(x)
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Main Findings — Gddel’s original version [ECAI, 2014]

Axiom A1
Axiom A2

Thm. T1
Def. D1
Axiom A3
Cor.C
Axiom A4
Def. D2

Thm. T2
Def. D3

Axiom A5
Thm. T3

Automating Goédel’s proof script

Either a prope
A property ne

v

Important question: Assumptions consistent?
Prover LEO-II: Assumptions are inconsistent
Time: some seconds

v

v

A Jod-like be H Godel ] -
, .
Thb property ence: Godel’s original script fails
Popsibly, God > New philosophical result?!
sitive prop — —

An essence of an individual is a property pj
implying any of its properties: ¢ ess. x

| by it and necessarily

YPY(x) — BYY(OY) — 1)

Being God-like is an essence of any God-liRe"oemy. Vx[G(x) = G ess. x]
Necessary existence of an individual is the necessary exemplification of all its

essences: NE(x) & Y[¢p ess. x = Oyp(y)]
Necessary existence is a positive property: P(NE)
Necessarily, God exists: O0dxG(x)
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Inconsistency (Gédel): Proof by LEO-Il in KB

DemoMaterial — bash — 166x52

@svB)@sv3)=sfalse) | (((p@(~[sx8:mu,SX1:5i]: sfalse))@Sv3)=strue))),inference(prim subst, [status(thm)], [66: [bind(SV11,Sth(~[SV23:mu,SV24:51]: Sfalse))]])).
th7(84,plain, (! SV22: (mu>(SioSe)),S¥3: 1, 5VB: (mum(Si>€0))]: ((((SVB@( {(sK2_SY3I@SV3)E(~ [SKE:mu, SX1:Sil: (~ ((SV22ESKB)@SKI))))ESVE) )@l ((sK1_SY31E(~ [SKB:my,SX1:sil: (
~ ((SV2205X0)6SX1))) )ESV)@SV3) )=Strue) | (((pESVE)@SVa)=Sfalse) | (((p@(~(SXimu,SX1:Sil: (~ ((SV22ESX)@SKL))))@SV3)=true) )], inerence(prin subst, Istatus(tha) ], (66
: [bind{SV11,Sthi(*[SW2B:mu,SV21:8i]: (~ ((SVW22@SV28)@SN21))))10)).
tht(85,plain, (! [SV4:$1,5V9: (s (51-50) )] 2 ((((p@(~[sY27:mu,SY2B:$1]: (~ ((SVOESY27)@SY2B))))@Sva)=stalse) | ((((p@Svo)@sv4) = ((p@(~[S¥27:mu,SY28:51): (~ ((SVo@SYZ7)
“alse))), inferencel fac_restr, [status (thm)l, 1561))

5V4:$1,5V0: (mu=($iz$0) )]s ((((p@(~[SY20:mu,5¥3B:6i): (~ ((SVOESY20)@SY3R))))@Sw4a)=strue) | ((((p@SVa)@sv4) = ((p@l~[SY20:mu,5¥38:6i)
svan))J)@s\m)) sfalse)J) inference(fac_restr, [status(thm)], [ 71))
thf(87,plain, (! [SV4:$1,5V9: (mu>(§i>80))]: ((((~ (((p@SVI)@SV4) \ ((D@E [SY27:mu, SY28:§i): (~ ((SV9@SY27)@SY28))))@SV4))) | (~ ((~ ((p@SVI)@SV4)) | (~ ((p@(~[SY27:mu,
sv2bisils tn tisvaesv27)@sv28))))esvd) ) ) ) i=statse) | ([(p@(~[5Y27imu,SY28:511: (~ ((SWSESY27)@SY28))) Jasu4)=s7alse) 1), interence (exten_equal_neg, [status(thm], [851)).
e (89, plain, (1 (SVa:51,5V9: (u=(51-80) )¢ ((L(~ (((pESVa)ESVE) | ((PE(~(S¥29:mu,5¥30:51): (~ ((SVOESY29)@SYI8))))ESVA))) | (~ ((~ ((pESVa)@EVE)] | (~ ((pa(~[5v2a:mu,
SY30:8il: (~ usvs@svzs)@snﬂ)))J@S\MJ))J =$false) | (((p@(*[SY20:mu,5¥30:5il: (~ ((SVIESY20)E5Y3R))))ESV4)=Struel)), inference(exten?_equal_neg, [status(thm], [86]))
hf(92,plain, (! (SV4:$1,5¥0: (mu>($ixSo) 1l (((~ ([~ ((pESVO)ESY4)) | (~ ((p@(*[SY27:mu,5Y28:81): (~ ((SVOGSY2T)ESY2E))))ESV4))))=5False) | (((p@(*[SY27:mu,5¥20:81): |
~ [(SVa@SY27)@5Y28)) ) )@SV4)=sfalse) ), inferencelexten?_or_neg, [statusithm)], (87])).
th (93, plain, (! (SV4: 51, 5Y9: (mux(51>80) )11 (((~ (((peSU9)ESHE) | ((pal~ [svza mu,5¥30:51): (~ ((SV9ESY29)@SY3M))))@sva)))=sfalse)
5Y20)@5Y38))) )@sV4)=strue) ), inference(extcn?_or_neg, [status(tha)], (89))
t0? (96, plain, (1 [SV4:$1,5V0; (num(§1280) 111 (1 (~ ((pESNIIESVAI) | i~ (cp@c [5Y27:mu, 5¥28:81] 2 (s
VOESY27)@SY28)) ) )ESV4) =5talse) ) ), inference (extcnf_not_neg, [status(thm)], [921)).

1[SV4:$1,5V0: (mu>(5i>50) )]s (((((p@SYO)ESW4) | ((p@(~[SY29:mu,SY38:5il: (~ ((SVOESY29)@SY30))))@SV4))=Strue) | (((p@(~[SY29:mu,5¥30:51): (~ ((SVO@SY20)
@5Y38))))@V4)=strue) )}, inference(extcn?_not_neg, [statusithm)], (93])).
the (188, plain, (! [SW4:51,5VO: (mus($i=50)]): (((~ ((pesva)@swa))=strue) | ((~ ((pG(~[SY27:mu,S¥28:51): (~ ((SVO@SY27)@SY28))))ES¥a) )=strue) | (((pG(~(S¥27:mu,5v28:81]:

alse))),inferencelextcn? or_pos, [status(thm)], [96])).

! mu>($i=s0))): ((((p@SYO)ESV4)=strue) | (((p@(~(5Y29:mu,5Y30:5il: (~ ((SVIESY20)@5Y38))))Iesva)=strue) | (((p@l(~[SY20:mu,5¥30:$il: (~ ((SV
9@5Y20)@5Y38) ) ) J@sv4) StrueJ)J,inferen(e(extmf_ur_pns,[status[lhm]l,[B7|)J.
tht(183,plain, (! [SW4:51,5V: (mu=($1=s0))): ((((peSwalesval=sralse) | ((~ ((pa(" [5v27-mu SY28:81): (~ ((SV9ESY27)@SY2B))))@SW4))=Strue)
false))),inference(extcn?_not_pos, [status(thm)], (100])
1[8V4351,5Va: (mu> (5580015 (0 [p@(~I5Y2Temu, 5¥2B 18115 i~ (ESVB@SVZ?J@SYZEJ)J)@SW)—Sfalse) | (((p@svalesval=sfalse) | (((p@(~[SY27:mu,5¥28:81): (~
SvagsY27)@5v28) 1) @Sva)-67alse) ) ), inerence (extens_not_pos, [status(thm)], [103]))
h7(187,plain, (! [SVB: (mu>(Si>S0] ), SV3:$1,5V22: (mu>($i>80) )] U(tsvu@((cskz,sn!@svn@c'[sxa:mu,sxi:su: (~ ((SV228SXB)@SX1)) ) )ESVE) )@l ( (sK1_SY31@(~[SK8:mu, SX1:$il:
(~ [(5v2265X8)@5X1)) ) )@SVBI@SY3) )=strue) | (((p@SVA)@SVa)=sfalse) | (((p@(*[SXB:mu,SX1:$1): (~ [(5V22@5X8)@SX1))))@SN3)=strue))), inference(exten_nat_neg, [status(tha
1. 078000,
hf (188, plain, (! [SV11: (mu>($1>S0)),5V3: 51, 5V15: (mu>(5i>80) ) ) ( ([(SVIS@(((sK2_SY3IESVI)ESVI1)@(~ [SXB:mu, SX1: 8]
Sx1:$il: (~ ((SV15@SXB)@SX1))))eS3))=sfalse) | (((p@(~ISX0:mu,5X1:$1l: (~ ((SVISESX0)@SX1))))@SV3)=sTalse)
sithm)], (81])).

thf(109,plain, (! [SW4:$i,5Va:(mus(si=s0))): ((((p@(~[5Y27:mu,SY28:51): (~ ((SWI@SY27)@SY28))))@sN4)=sfalse)

(~ ((5V9eST29)@

| ((tpg(~[SY2a:mu,5Y30:51): (~ ((SVo@

(~ ((5VO@SY27)@5Y28))))@sW4) ))=strue) | (((p@(*[SY27:mu,5¥28:5i):

| (((p@l~[S¥27:mu,5¥28:51]:

[~ ((SVI5@SXB)@ESX1)))))@(((sK1_SYILESVIL)@(~[SXB:mu,
| ((lp@S¥11)@sV3)=strue) ) ), inferencelexten?_net_pos, [statu

| (((p@sve)@sv4e)=sfalse))),inference(sim, [status(thm)], [18
sin.
thi(118,plain, (! [SV4:51,5V0: (mu>($i=s0)]): ((((peSYIIESWAI=Strue) | ((ipai*(5¥29:

u,5Y38:51): (~ ((5V0@SY20)@5Y38))))@SV4)=struel)), inference(sim, [status(thm)], [181]

M.
hf(111,plain, (! [SV3:51,5VE: (mu>($1>S0))): ((((pESVEIESV3)=sfalse) | ({(p@(~[SX i Strue))ESV3)=strue))),inference(sim, [status(thm)], [76])).
thi(112,plain, (! [SW11: (mu=($ix$0)),5VAssil: ((((p@(~[SXB:mu,5X1:81): $false) )@sV3 | (((p@sv11)@s¥3)=strue))), inference(sim, [status(thm)], [8B])).

. thi(113,plain, ((($false)=Strue)), inference (fo_atp_e, [status(thm)], [25,112,111,118,109,188,187,84,83,82,75,74,73,72,71,78,69,68, 67,66, 65,62,57,56, 51,42,29] ) )
thf(114,plain, ($7alse) inference(solved_all_splits, [solved_all_splits(jein, (1)1, 1113])).
% 525 output end CNFRefutation

S ENd 0F dErivation protocol s
Speocx no. of clauses in derivation: 87 weex
g clause counter: 113 seex

% 525 status Unsatisfiable for ConsistencyWithoutFirstConjunctinD2.p : (rf:@,axiom: ude: false, rLeibEQ: true, rAndEQ: true,use_choice:true, use_extuni:true, use,

extcni_combined: true, expand_extuni:false, foatp:e,atp_timeout:25,atp_calls_frequency:18,0rdering:none, proot_output:1,clause_count:113, loop_count:8, foatp_calls:2, transl
ation:fof_full)

ontoleo:DemoMaterial chenzmuellers []
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Main Findings — Scott’s version [ECAI, 2014]

Axiom A1
Axiom A2

Thm. T1
Def. D1
Axiom A3
Cor.C
Axiom A4

Def. D2

Thm. T2
Def. D3

Axiom A5
Thm. T3

Either a property or its negation is positive, but not both: YP[P(=¢) & —P(¢)]
A property necessarily implied by a positive property is positive:

YPYYI(P(p) A OVX[(x) = Pp(X)]) = P)]

Necessary
essences:

Necessary
Necessarily,

Positive properties are possibly exemplified: YO[P(¢p) — OTxp(x)]
A God-likely  LEO-II’s inconsistency proof

The propert]

Possibly, G

> Problem: technical, machine-oriented proof output

» Challenge: extraction of a human-intuitive argument

» For a long time | failed to “understand” my prover,

> but ... recently, | succeeded

» Once understood, the inconsistency argument is
simple!

» Clue: Self-difference becomes an essential property
of every entity.

C. Benzmdiller & B. Woltzenlogel Paleo, 2015 — Experiments in Computational Metaphysics: Gaédel's Proof of God 41




Main Findings — Scott’s version [ECAI, 2014]

Axiom A1
Axiom A2

Thm. T1
Def. D1
Axiom A3
Cor.C
Axiom A4
Def. D2

Thm. T2
Def. D3

Axiom A5
Thm. T3

Either a property or its negation is positive, but not both: YP[P(=¢) & —P(¢)]
A property necessarily implied by a positive property is positive:

YOYPI(P(P) A OYx[P(x) = Pp()]) = P)]

Positive properties are possibly exemplified: Yo[P(¢p) — OTxp(x)]
A God-like being possesses all positive properties: G(x) & Yo[P(P) = ¢(x)]
The property of being God-like is positive: P(G)
Possibly, God exists: OAxG(x)
Positive properties are necessarily positive: Yo[P(¢p) — OP(¢p)]

An essence of an individual is a property possessed by it and necessarily
implying any of its properties: ¢ ess. x & ¢(x) A YiP(P(x) = OVy(oy) — Y(v)))
Being God-like is an essence of any God-like being: Vx[G(x) — G ess. x]
Necessary existence of an individual is the necessary exemplification of all its
essences: NE(x) & Y[¢p ess. x = Oyp(y)]
Necessary existence is a positive property: P(NE)
Necessarily, God exists: O0dxG(x)
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Main Findings — Scott’s version [ECAI, 2014]

Axiom A1
Axiom A2

Thm. T1
Def. D1
Axiom A3
Cor.C
Axiom A4
Def. D2

Thm. T2
Def. D3

Axiom A5
Thm. T3

Either a property or its negation is positive, but not both: Y¢[P(=¢p) & =P(P)]
A property necessarily implied by a positive property is positive:

YOVPI(P(P) A OYx[p(x) = P(x)]) = P(P)]
Positive prope  Further Results
A God-like be
( » Monotheism holds

» God is flawless

implying any of itS\Qroperties: ¢ ess. x & ¢(x) A Vi (P(x) = OVy(y) — Y(v)))
Being God-like is an ence of any God-like being: Vx[G(x) — G ess. x]

essences:
Necessary existence is a positi
Necessarily, God exists:

VaVy (G(x) = (G(y) = x =y))
YHYx(G(x) = (=P(¢) = —~¢(x)))

NE(x) & Y[¢p ess. x = Oyp(y)]
roperty: P(NE)
O0dxG(x)
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Main Findings — Scott’s version [ECAI, 2014]

Axiom A1
Axiom A2

Thm. T1
Def. D1
Axiom A3
Cor.C
Axiom A4
Def. D2

Thm. T2
Def. D3

Axiom A5
Thm. T3

Modal Collapse

Either a prope VQD((,U — D(P)
A property ne:

» quickly proved by LEO-Il and Satallax
Positive prope

A God-like b > corollary
0d-like be
V(0@ < Op)
The property
POS_S!ny’ God Serious problem! This expresses that ...
Positive prope

> there are no contingent truths
An essence o L . i
implying any ¢ » everything is determined / no free will
Being God-like« . I
Necessary existence of an individual is the necegsary exemplification of all its

essences: E(x) & Yo[¢ ess. x — Odyd(y)]
Necessary existence is a positive property: P(NE)
Necessarily, God exists: O0dxG(x)

Yolp — Op)
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5. Recent work: tries to avoid the Modal Collapse
— theorem provers settled a dispute
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Avoiding the Modal Collapse: Recent Variants

SOME EMENDATIONS OF GODEL'S
ONTOLOGICAL PROOF

C. Anthony Anderson

Kurt Godel’s version of the ontological argument was shown by J. Howard

in a version which is immune to Sobel’s objection. A definition is suggested
which permits the proof of some of Gadel’s

Der Mathematiker und die Frage der Existenz Gottes
(betreffend Gédels ontologischen Beweis)

B g ik
Lcndern gasben. a..nne.,m

=)
1. Einfilkrung
h Zweck det vor.
icgenden A it c, 7 ciner Deatung des Gudelachen Tees beiztage, 1. durch Kon-
‘Modelltheore. i

s s neutopie o k¥ Bl ol b e e

3, Jioner 1991), doch habe o Ve

Brmema mich, schnellcine erweiterte Kurzfasoung’ | zu shreiber, ofne m i einen

Godel’s Ontological Proof Revisited *

C. Anthony Anderson and Michael Gettings

University of California, Saata Barbara
Depactment of Philosophy

Godels version of the modal ontological argument for the existence of
God has been criticized by J. Howard Sobel [5] and modified by C. Anthony
Anderson [1]. In the present paper we consider the extent to which Anderson’s
emendation is defeated by the type of objection first offered by the Monk
Gaunilo to St. Anselm’s original Ontalogical Argument. And we try to push
the analysis of this Godelian argument a bit further to bring it into closer
agreement with the details of Godel's own formulation. Finally, we indicate
‘what seems to be the main weakness of this emendation of Godel’s attempted
proof.

A New Small Emendation of
Gédel’s Ontological Proof

PrR HAKEK

Kegwords: Ontological proof, Gl modal e, comprehension, positive propertis.

1. Introduction

Gédel's ontological proof of necessary existence of a godlike being was fixally
published in she third volume of Ciodels collected works [7]; bat. it became
knaws in 1070 when Giidel shawed the proof to Dana Seott azd Scott

sented it (in fact a variant of it) at & seminaz at Princeton. Detailed history
s found in Adaws’ introductory remarks o the ontological proof in [7]. The
proof uses modal logic and it analysis is an exciting exercise in sysiems of
formal modal logic. Needles to say, formal modal logic lms found several

Magari and others on Gédel’s ontological
proof
Petr Héjek
Institute o[ Computer Science, Academy of Sciences

07 Prague, Czech Republic
e-mail: hajekQuivt.cas.cz

1 Introduction

Thi pape i comtiomtonof my paper (8] ad conct
sively to mathematical properties of logical systems \mdulymg Godzl'l on-
tological proof [G] and its variant by Anderson [A], with special care pai

ize s conteat in such & way that knowledge of (5] will be not bligatory for
reading the present paper (even it remains advantageous). Here we describe

Understanding Gidel’s
Ontological Argument

FRODE BIGRDAL *

In 1970 Kurt Gidel, in a hand-viritten note entitled “Ontologischer Bewcis',
‘put forward an ontological argument for the existence of God, making use of
second-order modal logical principles. Let the second-order formula P(F)
stand for “the property F is positive”, and lot “God” signify the property of
being God-like. Godel presupposes the following dofinitions:
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Avoiding the Modal Collapse: Some Emendations

Godel’s Ontological Proof Revisited *

C. Anthony Anderson and Michael Gettings

SOME EMENDATIONS OF GODEL'S
ONTOLOGICAL PROOF
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Magari and others on Gédel’s ontological
proof

Petr Hijok

18207 ngu Crech Republic
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1 Introduction

f my paper [H] and concentrates almost exclu-

ies of logical systems underlying Gadel's on-
ariant by Anderson [A], with special care paid to
e [H)is written in German, we shalltry to summa-
way that knowledge of [H] will be not obligatory for
x (even it remains advantageous). Here we describe

‘This paper is a continuati

Understanding Gidel’s
Ontological Argument

FRODE BIGRDAL *

In 1970 Kurt Gidel, in a hand-viritten note entitled “Ontologischer Bewcis',
‘put forward an ontological argument for the existence of God, making use of
second-order modal logical principles. Let the second-order formula P(F)
stand for “the property F is positive”, and lot “God” signify the property of
being God-like. Godel presupposes the following dofinitions:

Computer-supported Clarification of Controversy
1st World Congress on Logic and Religion, 2015
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6. Discussion and conclusion
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Overall Motivation: Leibniz (1646-1716) — Calculemus!

calculemus. (Leibniz, 1684)

S T i

If controversies were to arise, there
would be no more need of disputa-
tion between two philosophers than
between two accountants. For it
would suffice to take their pencils
in their hands, to sit down to their

slates, and to say to each other ...: Lo
Let us calculate. Required: - . . I
(Translation by Russell) characteristica universalis and calculus ratiocinator
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Quo facto, quando orientur controversiae, non magis dis-
putatione opus erit inter duos philosophos, quam inter
duos Computistas. Sufficiet enim calamos in manus
sumere sedereque ad abacos, et sibi mutuo .. .dicere:

W'El.'
} |
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Discussion

Internet bloggers reacted mostly negative to media reports!

Possible Explanations?

» Certain level of logic education required
» Few textbooks on the ontological argument for a wider audience
» Obfuscated media reports can trigger negative reactions
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Conclusion

Overall Achievements
» significant contribution towards a Computational Metaphysics
» novel results contributed by theorem provers
» infrastructure can be adapted for other logics and logic combinations
» basic technology works well; however, improvements still needed

Relevance (wrt foundations and applications)

» Philosophy, Al, Computer Science, Computational Linguistics, Maths

Related work: only for Anselm’s simpler argument
» with first-order prover PROVER9 [OppenheimerZalta, 2011]
» with interactive proof assistant PVS [Rushby, 2013]
Ongoing/Future work

» landscape of verified/falsified ontological arguments
» You may contribute: https://github.com/FormalTheology/GoedelGod.git
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https://github.com/FormalTheology/GoedelGod.git

Personal Statement

(Interim) Culmination of two decades of related own research

» Theory of classical higher-order logic (HOL)

» Automation of HOL / own LEO provers

» Integration of interactive and automated theorem proving
International TPTP infrastructure for HOL

HOL as a universal logic via semantic embeddings

v

v

> jww Bruno Woltzenlogel-Paleo:
Application in Metaphysics: Ontological Argument

(since 1995)
(since 1998)
(since 1999)
(since 2006)
(since 2008)

(since 2013)

. success story (despite strong criticism/opposition on the way!) . ..

Own standpoint

» | am not fully convinced (yet?) by the ontological argument.

» However, it seems to me that “the belief in a (God-like) supreme

being is not necessarily irrational/inconsistent”.
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