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GeoCoq ported to Isabelle : IsaGeoCoq

Roland Coghetto started to port GeoCoq to Isabelle. First version is
available in AFP since 2021 (22klocs):

https: /ww...isa*afp .org/entries/IsaGeoCoq.html
The second version is in preparation:

It contains 2850 lemmas, 18 locales and 92klocs making it one of the
largest Isabelle contributions (roughly 75% of GeoCoq).
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©  Presentation of GeoCoq

* History of porting of GeoCoq

*  Presentation of IsaGeoCoq

* Porting : Rock and/or Isabelle/Hol users

*  Porting : non Rock and non Isabelle/Hol users

* 3 applications of IsaGeoCoq:

* QUARESMA, Pedro et SANTQOS, Vanda. Four Geometry Problems to Introduce
Automated Deduction in Secondary Schools

* Viviani's theorem. GEX/JGEX. 06_viviani.gex.

* Non-euclidean geometry (with tarski's axioms)
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GeoCoq - GeoRocq ?
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Presentation GeoCoq

Very good presentations of GeoCoq :




Presentation GeoCoqQ

Very good presentations of GeoCoq :

An Introduction to Interactive Theorem Proving in
Geometry using the GeoCoq library

Formalisation, arithmetization and automatisation

Gl geomeiny Pierre Boutry  Julien Narboux

Julien Narboux

University of Strasbourg September 2023
ADG 2023, Belgrade

ADG 2023, Belgrade
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Presentation GeoCoq

- 0. Einleitung

- 1. Das Tarskische Axiomensystem, kartesische Raume

- 2. Einfache Satze Uber Kongruenz und Zwischenbeziehung

- 3. Konnexitat der Zwischenbeziehung und Streckenvergleich

- 4. Halbgeraden und Geraden

- 5. Punktspiegelungen

- 6. Rechte Winkel

- 7. Halbebenen und Ebenen, Unterrdume

- 8. Geradenspiegelungen

- 9. Kongruenz und GréRenvergleich von Winkeln, Kongruenzsatze, Orthogonalitat fur
Unterrdume

- 10. Geradenspiegelungen

- 11. Kongruenz und Grof3envergleich von Winkeln, Kongruenzsatze, Orthogonalitat fur
Unterrdume

- 12. Parallelitat (im euklidischen Sinne)

- 13. Die Satze von Pappus-Pascal und von Desargues

Hochschultext

Livre SST - 14. Einfihrung eines angeordneten Korpers
- 15. Langen von Strecken
Teil I: Ein axiomatischer Aufbau der - 16. Koordinaten
euklidischen

Geometrie of the book
Metamathematische methode in des
eometrie




Presentation GeoCoqQ

- 0. Einleitung

- 1. Das Tarskische Axiomensystem, kartesische Raume

- 2. Einfache Satze Uber Kongruenz und Zwischenbeziehung (Ch. 02 Congruence properties)

- 3. Konnexitat der Zwischenbeziehung und Streckenvergleich (Ch. 03 Between properties)

- 4. Halbgeraden und Geraden (Ch. 04 Congruence between properties - collinearity)

- 5. Punktspiegelungen (Ch. 05 Between transitivity le)

- 6. Rechte Winkel (Ch. 06 Out lines)

- 7. Halbebenen und Ebenen, Unterrdume (Ch. 07 Midpoint)

- 8. Geradenspiegelungen (Ch. 08 Orthogonality)

- 9. Kongruenz und GréRenvergleich von Winkeln, Kongruenzsatze, Orthogonalitat fir Unterraume (Ch 09.
Planes)

- 10. Geradenspiegelungen (Ch 10. Line reflexivity 2D - line reflexivity)

- 11. Kongruenz und Grof3envergleich von Winkeln, Kongruenzsatze, Orthogonalitat fir Unterraume (Ch 11.
Angles)

- 12. Parallelitat (im euklidischen Sinne) (Ch 12. Parallelism - parallelism using intersection decidability)

- 13. Die Satze von Pappus-Pascal und von Desargues (Synthetic proofs of the theorems of Pappus and

Hochschultext

Livre SST Desargues. Ch 13.1 - Ch 13.2 length - Ch 13.3 angles - Ch 13.4 cos - Ch 13.5 Pappus-Pascal - Ch 13.6 Desargues)
- 14. EinfUhrung eines angeordneten Korpers (Arithmetization of geometry - Ch 14.1 Sum - Ch 14.2 Product - Ch
Teil I: Ein axiomatischer Aufbau der 14.3 Ordered)
euklidischen - 15. Langen von Strecken (Ch 15. Lengths)
Geometrie of the book - 16. Koordinaten (Ch 16. Coordinates - extension)

Metamathematische methode in des
eometrie




History of porting of GeoCoqg

* |saGeoCoq : not the first ;

* but to my knowledge :




History of porting of GeoCoqg

* A port of the beginning of GeoCoq :
GeoCoq (Chap 2 to 9 of SST)

!

HOL/Light (by John Harrison)
| with miz3
Mizar (by William Richter, Adam Grabowksi and Jesse Alama)
2014 : GTARSKI1.MIZ (in MML)

*  GTARSKI3.MIZ (2017), ... GTARSKI5.MIZ (2023) not porting but translation of chap 2 to 9 of SST.
(by Adam Grabowski and Roland Coghetto — Mizar — (in MML))




History of porting of GeoCoqg

* A port of the latest results from GeoCoq :
GeoCoq (Euclid Book 1)

!

Dedukti (by Yoan Geran)

!

Interactive proof assistants
(the family of simple types and dependent types : Isabelle/HOL,...)




Presentation IsaGeoCoq

First project

@ Joint work with Charly Gries and Gabriel Braun

Sort|ng 34 pOStUIateS @ Mechanizing proofs of Euclid's statements

@ Not Euclid’s proofs!

@ Trying to minimize the assumptions:
» Parallel postulate
» Elementary continuity
» Archimedes’ axiom

Decidability of
intersection of
lines

otle’s
om

Greenberg’s
axiom

Julion Narboux.(Unistra)

Bachmann’s Triangle Playfair's ;:ZII(II:I
Lotschnittaxiom 4> postulate postulate postulate

Overview of the axiom systems
and continuity axioms: a

(Hitverts Evcicean 20 | wiberts pane | [ Group 1-Group - Graup (Gmuplv]‘ In:
T i ar «@ =, «=» = ©aQ .
Second project
(Tarshis Eucicoan 20 | Tariis Nowrai 20 | (T4 Ao A As A A A | Ao ]‘ [0 avgaees ao/es
Tk
[ Cartesian Plane over a pythagorean ordered field ] o = = = DA
Tt ra)
[ Nk ] o Joint work with Michael Beeson and Freek Wiedijk &

@ Formalizing Euclid's proofs

2Gabriel Braun, Pierre Boutry, and Julien Narboux (June 2016). “From Hilbert to © A not minimal axiom system
Tarski". In: Eleventh International Workshop on Automated Deduction in Geometry. @ Filling the gaps in Euclid
Proceedings of ADG 2016
3Gabriel Braun and Julien Narboux (Sept. 2012). “From Tarski to Hilbert”. English.
In: Post-proceedings of Automated Deduction in Geometry 2012. Vol. 7993. LNCS
“Pierre Boutry, Gabriel Braun, and Julien Narboux (2019). “Formalization of the
Arithmetization of Euclidean Plane Geometry and Applications”. In:
Journal of Symbolic Computation 98
SPierre Boutry et al. (2017). “Parallel postulates and continuity axioms: a " SNiichasl Beeson, Julien Narboux, and Fresk Wiedilk (2019). “Proof-checking
mechanized study in intuitionistic logic using Coq. In: Euclid”. In: Annals of Mathematics and Artiicial Intelligence 85.2-4 - -
Journal of Automated Reasoning # = = 2 ©ac




Presentation IsaGeoCoq

VROCQ =

Dependant type theory Simple type theory (HOL)

* |saGeoCoq, initial version in AFP, 2021

* |IsaGeoCog2_R1, working version, (in WIP in github but now archived in
GITWEB of association). Obsolete.

* IsaGeoCoq, refactoring of IsaGeoCog2_ R1, in dev-AFP, 2025




Presentation IsaGeoCoq

* |IsaGeoCoq, AFP
2021

* Title : Tarski's Parallel

Postulate implies the 5th™%

Postulate of Euclid, the
Postulate of Playfair and ,
the original Parallel
Postulate of Euclid.

- 0. Einleitung
- 1. Das Tarskische Axiomensystem, kartesische Raume
- 2. Einfache Satze Uber Kongruenz und Zwischenbeziehung (Ch. 02 Congruence properties)
- 3. Konnexitat der Zwischenbeziehung und Streckenvergleich (Ch. 03 Between properties)
- 4. Halbgeraden und Geraden (Ch. 04 Congruence between properties - collinearity)
- 5. Punktspiegelungen (Ch. 05 Between transitivity le)
Rechte Winkel (Ch. 06 Out lines)
7. Halbebenen und Ebenen, Unterrdume (Ch. 07 Midpoint)
- 8 Geradenspiegelungen (Ch. 08 Orthogonality)
9. Kongruenz und GrélRenvergleich von Winkeln, Kongruenzsatze, Orthogonalitat fir Unterraume (Ch 09.
Planes)
- 10. Geradenspiegelungen (Ch 10. Line reflexivity 2D - line reflexivity)
- 11. Kongruenz und Grof3envergleich von Winkeln, Kongruenzsatze, Orthogonalitat fir Unterraume (Ch 11.
Angles)
- 12. Parallelitat (im euklidischen Sinne) (Ch 12. Parallelism - parallelism using intersection decidability)
- 13. Die Satze von Pappus-Pascal und von Desargues (Synthetic proofs of the theorems of Pappus and

Desargues Ch 13. 1 -Ch 13.2 length - Ch 133 angles—Gh4%—4—ees—€kH3€42appus41aseal—Gh43—6-De5aFgﬂe5)




Presentation IsaGeoCoq

Sorting 34 postulates
* |IsaGeoCoq, AFP

2021

¢ Title: Tarski's Parallel
Postulate implies the 5th
Postulate of Euclid, the
Postulate of Playfair and
the original Parallel 12
Postulate of Euclid.

'2Pjerre Boutry et al. (2017). “Parallel postulates and continuity axioms: a
mechanized study in intuitionistic logic using Coqg”. In:
Journal of Automated Reasoning o «F => <=

i
O
el
2

Julien Narboux (Unistra)




Presentation IsaGeoCoq

* |IsaGeoCoq, AFP
2021

¢ Title: Tarski's Parallel
Postulate implies the 5th
Postulate of Euclid, the
Postulate of Playfair and
the original Parallel
Postulate of Euclid.

Sorting 34 postulates

12

'2Pjerre Boutry et al. (2017). “Parallel postulates and continuity axioms: a
mechanized study in intuitionistic logic using Coqg”. In:
Journal of Automated Reasoning o «F => <=

Julien Narboux (Unistra)




Presentation IsaGeoCoq

* IsaGeoCoq, dev
AFP 2025

* Title : Tarski's Parallel

Postulate implies the 5th%

Postulate of Euclid, the

Postulate of Playfair and

the original Parallel
Postulate of Euclid.

- 0. Einleitung

- 1. Das Tarskische Axiomensystem, kartesische Raume

- 2. Einfache Satze Uber Kongruenz und Zwischenbeziehung (Ch. 02 Congruence properties)

- 3. Konnexitat der Zwischenbeziehung und Streckenvergleich (Ch. 03 Between properties)

- 4. Halbgeraden und Geraden (Ch. 04 Congruence between properties - collinearity)

- 5. Punktspiegelungen (Ch. 05 Between transitivity le)

Rechte Winkel (Ch. 06 Out lines)

. Halbebenen und Ebenen, Unterrdume (Ch. 07 Midpoint)

- 8. Geradenspiegelungen (Ch. 08 Orthogonality)

9. Kongruenz und GrélRenvergleich von Winkeln, Kongruenzsatze, Orthogonalitat fir Unterraume (Ch 09.
nes)

- 10. Geradenspiegelungen (Ch 10. Line reflexivity 2D - line reflexivity)

- 11. Kongruenz und Grof3envergleich von Winkeln, Kongruenzsatze, Orthogonalitat fir Unterraume (Ch 11.
Angles)

- 12. Parallelitat (im euklidischen Sinne) (Ch 12. Parallelism - parallelism using intersection decidability)

- 13. Die Satze von Pappus-Pascal und von Desargues (Synthetic proofs of the theorems of Pappus and
Desargues. Ch 13.1 - Ch 13.2 length - Ch 13.3 angles - Ch 13.4 cos - Ch 13.5 Pappus-Pascal - Ch 13.6 Desargues)
- 14. EinfUhrung eines angeordneten Korpers (Arithmetization of geometry - Ch 14.1 Sum - Ch 14.2 Product - Ch
14.3 Ordered)

- 15. Ldngen von Strecken (Ch 15. Lengths)
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Sorting 34 postulates
* IsaGeoCoq, dev

AFP 2025

¢ Title: Tarski's Parallel
Postulate implies the 5th
Postulate of Euclid, the
Postulate of Playfair and
the original Parallel 12
Postulate of Euclid.

'2Pjerre Boutry et al. (2017). “Parallel postulates and continuity axioms: a
mechanized study in intuitionistic logic using Coqg”. In:
Journal of Automated Reasoning

Julien Narboux (Unistra)
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Presentation IsaGeoCoq

Sorting 34 postulates
* IsaGeoCoq, dev

AFP 2025

* Title : Tarski's Parallel
Postulate implies the 5th
Postulate of Euclid, the
Postulate of Playfair and
the original Parallel 12

Postulate of Euclid. All arrows are proven

'2Pjerre Boutry et al. (2017). “Parallel postulates and continuity axioms: a
mechanized study in intuitionistic logic using Coqg”. In:
Journal of Automated Reasoning

Julien Narboux (Unistra)
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Presentation IsaGeoCoq

Sorting 34 postulates
* IsaGeoCoq, dev

(*
AFP 2025 Pierre Boutry, Charly Gries, Julien Narboux, Pascal Schreck. Parallel postulates and continuity
axioms: a mechanized study in intuitionistic logic using Cog. Journal of Automated Reasoning,
Springer Verlag, 2019, 62 (1), pp.68. ff10.1007/510817-017-9422-8ff. ffhal-01178236v2f

* Title : Tarski's Parallel
POStUlate Implles the Sth Theorem 10 In Archimedean neutral geometry, Postulates 1-34 are equivalent

)
Postulate of Euclid, the  [Eheorem Thmie:

assumes "archimedes axiom"

i shows "(Postulate®l «— Postulated2) A

POStUIate Of Playfalr and (Postulate0l Postulated3) A
the 0rigina| Parallel (Postulatedl Postulated4) A
. (Postulatedl Postulated5) A

Postulate of Euclid. (Postulate@l Postulate®6) A
(Postulatedl Postulated7) A

(Postulatedl Postulatef8) A

(Postulatedl Postulate®9) A

'2Pjerre Boutry et al. (2017). “Parallel postulates and continuity axioms: a
mechanized study in intuitionistic logic using Coqg”. In:
Journal of Automated Reasoning o «F =

o

Julien Narboux (Unistra)
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* IsaGeoCoq, dev
AFP 2025

* Title : Tarski's Parallel

Postulate implies the 5t

Postulate of Euclid, the
Postulate of Playfair and
the original Parallel
Postulate of Euclid.

Sorting 34 postulates

o T;x rski_Postulate_Parallels.thy (~/IsaGeoCoq2_R1-f848c1d/)

(Postulate@l «—— Postulate32) A
(Postulate@l «—— Postulate33) A
(Postulate@l «—— Postulate34) A
(Postulate@l —— Postulate35)"

using InterAx5 InterCycle3 Postulate®l def Postulate03 def playfair alternate interior

tarski s euclid implies playfair s postulate alternate_interior_ triangle

Cycle 2 Postulated3 def Postulate20 def assms 1egendre s _third theorem InterAx5
Cycle 3 P04 P33 P25 33 P34 P27 P4 | P34 assms InterCyclelbls Postulated? _def
Postulatel2 def playfalr bis playfalr Postulate07 def Postulate08 def

alternate interior consecutive interior consecutive interior | alternate interior
equ1va1ent postulates without dec1dab111ty of intersection of lines

equivalent postulates without decidability of intersection of lines

InterAx5 InterCyclelbis InterCycle3 Postulate02 def Postulated3 def

Postulatel2 def playfair alternate interior alternate interior ~_triangle
playfalribls playfair equivalent | postulates without dec1dab111ty of intersection of lines
Cycle 2 Cycle 1 Postulatell def Postulatel5 def

inter dec plus par perp perp imply triangle circumscription

universal posidonius postulate perpendicular_ transversal postulate
Postulate@3 def Postulate2l def legendre s second theorem

triangle existential triangle assms Thml@ 1 Cycle 3 assms Thml@ 1 P31 P04

P31 P04 P31 P32 P04 P33 P4 P34 P34 P27 Thml@ 3 PO1_ P35 P35 27 hy blast (* 3 sec *)

ulien Narboux (Unistra
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* IsaGeoCoq, dev
AFP 2025

¢ Title: Tarski's Parallel
Postulate implies the 5th
Postulate of Euclid, the
Postulate of Playfair and
the original Parallel
Postulate of Euclid.

Sorting [;‘ﬁ postulates

12

'2Pjerre Boutry et al. (2017). “Parallel postulates and continuity axioms: a
mechanized study in intuitionistic logic using Coqg”. In:
Journal of Automated Reasoning

= = = =
Julien Narboux (Unistra)




Presentation IsaGeoCoq

Sorting [;‘ﬁ postulates
* IsaGeoCoq, dev

AFP 2025

¢ Title: Tarski's Parallel
Postulate implies the 5th
Postulate of Euclid, the
Postulate of Playfair and
the original Parallel 12
Postulate of Euclid.

35 - 27 : GeoCoq, IsaGeoCoq : existential playfair __rah
2 - 35:GeoCoq, IsaGeoCoq : playfair__existential_playfair

'2Pjerre Boutry et al. (2017). “Parallel postulates and continuity axioms: a
mechanized study in intuitionistic logic using Coqg”. In:

Journal of Automated Reasoning SR =, «=» E DAl

Julien Narboux (Unistra)
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* IsaGeoCoq, dev
AFP 2025

¢ Title: Tarski's Parallel
Postulate implies the 5th
Postulate of Euclid, the
Postulate of Playfair and
the original Parallel
Postulate of Euclid.

Overview of the axiom systems

I
[Hilberfs Euclidean 2D][ Hilbert's Plane J [ Group | - Group 11 - Group 1l

[

Group N]

F o
a| |2
—

-
]
s

[Tarski’s Euclidean 2D][ Tarski's Neutral 2D } [ Ay Ap Ay Ay As Ag A7 Ag Ag

[

)

Tl

[ Cartesian Plane over a pythagorean ordered field ]
i‘s

[ Area-Method Axioms J

?

2Gabriel Braun, Pierre Boutry, and Julien Narboux (June 2016). “From Hilbert to
Tarski”. In: Eleventh International Workshop on Automated Deduction in Geometry.

Proceedings of ADG 2016

3Gabriel Braun and Julien Narboux (Sept. 2012). “From Tarski to Hilbert”. English.

In: Post-proceedings of Automated Deduction in Geometry 2012. Vol. 7993. LNCS

“Pierre Boutry, Gabriel Braun, and Julien Narboux (2019). “Formalization of the
Arithmetization of Euclidean Plane Geometry and Applications”. In:

Journal of Symbolic Computation 98

®Pierre Boutry et al. (2017). “Parallel postulates and continuity axioms: a

mechanized study in intuitionistic logic using Coq”. In:
Journal of Automated Reasoning

=
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* IsaGeoCoq, dev
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* Title : Tarski's Parallel

Postulate implies the 5th

Postulate of Euclid, the
Postulate of Playfair and
the original Parallel
Postulate of Euclid.

Overview of the axiom systems

[Hilberfs Euclidean 2D][ Hilbert's Plane J [ Group | - Group 11 - Group 11l [Group IV]

£ co—

a| |2

]

[Tarski’s Euclidean 2D][ Tarski's Neutral 2D } [ Ay Ap Ay Ay As Ag A7 Ag Ag

— [l y

Cartesian Plane r a pytyagorean ordered field

|
[ 5 }ém Ai(ioms

2Gabriel Braun, Pierre Boutry, and Julien Narboux (June 2016). “From Hilbert to
Tarski”. In: Eleventh International Workshop on Automated Deduction in Geometry.

Proceedings of ADG 2016

3Gabriel Braun and Julien Narboux (Sept. 2012). “From Tarski to Hilbert”. English.
In: Post-proceedings of Automated Deduction in Geometry 2012. Vol. 7993. LNCS

“Pierre Boutry, Gabriel Braun, and Julien Narboux (2019). “Formalization of the
Arithmetization of Euclidean Plane Geometry and Applications”. In:

Journal of Symbolic Computation 98

®Pierre Boutry et al. (2017). “Parallel postulates and continuity axioms: a

mechanized study in intuitionistic logic using Coq”. In:
Journal of Automated Reasoning

=
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Presentation IsaGeoCoq

° IsaG eoCOq ’ d @ Overview of the axiom systems

AFP 2025 S——— [Gmpl_iﬁ:_empm [G':TW” ung (Ch. 02 Congruence properties)
[ ) l."-?f‘;“«“-‘a[ ) gleich (Ch. 03 Between properties)
. . s 'een properties - collinearity)
* Title: Tarski's Parallel : T ]

. . [
Postulate impliesthe ! _ _ ‘ .
Gabriel Braun, Pierre Boutry, and Julien Narboux (June 2016). “From Hilbert to )|nt)
o Tarski”. In: Eleventh International Workshop on Automated Deduction in Geometry.
Postulate of Euclid, thi erocecings of apa 201

®Gabriel Braun and Julien Narboux (Sept. 2012). “From Tarski to Hilbert”. English. o i .. .
In: Post-proceedings of Automated Deduction in Geometry 2012. Vol. 7993. LNCS Uenzsatze, Orthogona“tat fUI’ Unterraume (Ch 09

Postu Iate Of Playfa | r a ‘ 4Pierre Boutry, Gabriel Braun, and Julien Narboux (2019). “Formalization of the

Arithmetization of Euclidean Plane Geometry and Applications”. In:

N N Journal of Symbolic Computation 98 Vi
th e O rl q I n a I Pa ra I Iel SPierre Boutry et al. (2017). “Parallel postulates and continuity axioms: a ne I’efIE).(.IVIty) e . .
Sorting 34 postulates mechanized study in intuitionistic logic using Coq”. In: gruenzsatze, Orthogonalltat far Unterraume (Ch 11.
Journal of Automated Reasoning ) - = = = w©ao
ANngies)

- 12. Parallelitat (im euklidischen Sinne) (Ch 12. Parallelism - parallelism using intersection decidability)
- 13. Die Satze von Pappus-Pascal und von Desargues (Synthetic proofs of the theorems of Pappus and

Desargues. Ch 13.1 - Ch 13.2 length - Ch 13.3 angles - Ch 13.4 cos - Ch 13.5 Pa -Pascal - Ch 13.6 Desa

- 14. EinfUhrung eines angeordneten Korpers (Arithmetization of geometry - Ch 14.1 Sum - Ch 14.2 Product - Ch
g 14.3 Ordered) _—

- 15. Langen von Strecken (Ch 15. Lengths)

2Pjerre Boutry et al. (2017). “Parallel postulates and continuity axioms: a
mechanized study in intuitionistic logic using Coq". In:
Journal of Automated Reasoning

Julien Narboux (Unistra)
-_—_.—8Y¥¥-BP!"—-—-—§— k b i i i’ i i
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* IsaGeoCoq, dev
AFP 2025

¢ Title: Tarski's Parallel
Postulate implies the 5th
Postulate of Euclid, the
Postulate of Playfair and
the original Parallel
Postulate of Euclid.

BONUS : port of highschool exemples of
GeoCoq : Varigon, Euler line, sesamath,...



Porting

* Rock and/or Isabelle/HOL users

* For non-Rock and non-Isabelle/Hol users




Porting : Rock and/or Isabelle/HOL users

* Very technical aspects. I am not a expert not with Rock, not with Isabelle/HOL.
* Manual, reading line by line GeoCoq code, with Coglde

«  Importance of reproducing the same structure of the proof (the general case, the particular
cases).

+ Itis important to note all the points that are constructed in GeoCoq's proofs. Sledgehammer
does not construct these points (in general).

- In Rock, some tactics, such as Coplanar, can easily determine whether the statement to be
proven is true or false. In Isabelle/HOL. Sledgehammer, which is more general, must be -
sometimes - guided by the translator.

« If reading the GeoCoq code requires an intermediary: Coqlde, for example to understand the
state of the proof at a given line, the Isar language is very fluid and direct, more natural.




Porting : non Rock and non Isabelle/HOL users

*  Here the emphasis is mainly on the use of very general tools (Sledgehammer), not only
dedicated to geometry. On the other hand, these general tools can quickly find links between
statements. which is very useful in the case of synthetic geometry.

*  There is no magic wand to find all proofs systematically but using Sledgehammer tools is a
magic wand to quickly find a statement or proof or part of proof that correctly matches the
hypotheses.

*  Often most theorems, in the Euclidean plane, can be proven more quickly, by more classic
automatic geometry tools. But porting teaches that one can sometimes reduce the number of
hypotheses, make the context more general or attempt slight modifications in the proof.




3 applications of IsaGeoCoq

* QUARESMA, Pedro et SANTOS, Vanda. Four Geometry Problems to Introduce Automated
Deduction in Secondary Schools. Electronic Proceedings in Theoretical Computer Science,
EPTCS, 2022, vol. 354, p. 27-42. -

( MaSciProdve Vol. 2 Num. 3 (Juillet - Aolt - Septembre 2023, p 32-39 (in french)
http://masciprouve.cafr-msa2p.be/MaSciProuve_Vol02_NumO03.pdf)

*Viviani's theorem. GEX/JGEX. 06_viviani.gex. Point interior triangle.
(MaSciProdve Vol. 4 Num. 3 (Juillet - Ao(t - Septembre 2025, p. 32-38. (in french)
http://masciprouve.cafr-msa2p.be/MaSciProuve_Vol04_NumO03.pdf)

* Non-euclidean geometry (with tarski's axioms)
In IsaGeoCoq (dev-AFP) : Tarski_Non_Euclidean.thy, Tarski_Non_Euclidean_Aristotle.thy,
Tarski_Non_Euclidean_Archimedean.thy



http://masciprouve.cafr-msa2p.be/MaSciProuve_Vol02_Num03.pdf
http://masciprouve.cafr-msa2p.be/MaSciProuve_Vol04_Num03.pdf

WIP

* Port of Book 1 of Euclid of GeoCoq but IsaGeoCog not used.
* Pictures with GCLC
* IsaGeoCoq - Geolsa ?




Thanks




Discussion

* About dimensionless
*  Suppressions

* Interpretations

* Restriction

- Integration with existing contributions in the AFP
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