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Liberte, égalite, prouvabilité

Avoid duplication in proof assistants.

Proof assistants? Why is this a big deal?
» Model your problem. » Modularity: easily add features.
» Try to prove things about it. » Increases robustness.

» Get a cold, mechanical, answer.'

Rocq is a proof assistant doing things mestly right.

'0r: Anomaly: *some non-understandable gibberishx, please report.

2/14



Le ducheé de Tiffe

Today'’s talk will mostly focus on
v ¢
indugtivgg.
Concept used in every-day life:

» Program instructions.
» Paths in a graph (or free categories).

3/14



Le ducheé de Tiffe

Today'’s talk will mostly focus on
v ¢
indugtivgg.
Concept used in every-day life:

» Program instructions.
» Paths in a graph (or free categories).
Or to write a sum type (i.e., a coproduct).
FEx:A Fy:B
lNinlx:A+B NlN=inry:A+B

3/14



Le ducheé de Tiffe

Today'’s talk will mostly focus on
v ¢
indugtivgg.
Concept used in every-day life:

» Program instructions.
» Paths in a graph (or free categories).
Or to write a sum type (i.e., a coproduct).
F-x:A Fy:B
lNinlx:A+B NlN=inry:A+B

What could possibly go wrong?
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Comme une sensation de déja vu...

Inductive sum(AB:Type): Type:=
[ inl:A — sumAB
| inr:B — sumAB.

Inductive or (AB:Prop):Prop:=
| or_introl:A — orAB
| or_intror:B — or AB.

Inductive sumbool (AB:Prop):Type:=
| left:A— sumbool AB
| right :B — sumbool AB.

Inductive sumor (A:Type) (B: Prop): Type :=
| inleft:A — sumor AB
| inright:B — sumor AB.
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In Rocq, terms live in sorts (Prop, Type).
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“Prouver plus, c’est mieux”

LET'S NOT OVERTHINK IT;
IF THIS CODE 15 STILL IN
USE THAT FAR IN THE
FUTURE, WE'LL HAVE
BIGGER PROBLEMS.

In Rocq, terms live in sorts (Prop, Type). }

Fine when there are 2 sorts: “only” 8
possible combinations.

Rare image of the Rocq's development
team, 2005 (xkcd.com/2730)
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On en a gros

Spoiler: we are that far in the future!
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Spoiler: we are that far in the future!

>

>

Users ask for more!

Strict propositions,
Fibrant or strict universes (HoTT),
Pure or impure universes (RETT),

Proof relevance with
computational irrelevance (GTT),

etc...
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Recall our initial goal:

Avoid duplication in proof assistants.

How do we go about that?

We are type theoreticians, so the answer is clear!

polemerphigm
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Il vous faudra autre chose?
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Il vous faudra autre chose?

Courtesy of J. Poiret et al (2025), you can write:

Inductive sumd{sl sr s} (A:uUa{s1}) (B:Ufsr}) : Ud(s}:=
| inl:A— sumAB
| inr:B — sumAB.

[—

Cool! There TS Iesaese=dgplication then!

—

Definition sum_elim@{sl sr s s’} {A: Ua{s1}} {B: uaf{sr}{C:ua{s'}}

(f:A— C)(g:B— C)(u:sumafsl srs}AB):C:=

match uwith

linla=fa Still need to declare 2" induction principles...
|inrb=ghb

end. 8/14
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“Il ne peut méme pas coder droit.”

Why is it failing?

LIHAT ARE YOO LIORKING ON? Cannot create a Type-valued sum from

TRYING TO FIX THE. PROBLEMS T a logical disjunction.
CREATED WHEN T TRIED TO Fix
THE PROBLEMS T (REATED \JHEN
LTRIED ™ AX THE PROBLEMS

2 T CREATED LJHEN... Otherwise, excluded middle makes ev-
/ erything decidable.?

With gert pelymerphigm, no way to ex-
press that.

1=} ™

2You don’t need me to tell you that this would be bad!!
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Il fallait la trouver, cette idée

Main idea:
Introduce elimination constraints s ~~ s'.

Sort slsrss’.
Constraint s ~» s’.

Definition sum_elim{A:ua{s1}}{B: ua{sr}} {C: ua{s'}}
(f:A—= C)(g:B— C)(u:sumafsl srstAB):C:=

match uwith

[inla= fa

|inrb=gb

end.

Cool, but... is that it?
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Les doléances du peuple

The General Users
Want it in Rocq.

The Logicians
There is no proof -t : L.

Rocq’s Maintainers
Type-checking is decidable

This is pretty hard.
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L'arnaqueur arnaqué

In the end, what did we get?

» Implemented in Rocq, in the process of being merged.
» Consistency of SortPoly” under closure condition.
» Type-checking probably decidable under stronger conditions.

No general theorem, but works for Rocq’s Type Theory.
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“Au revoir.”

Avoid duplication in proof assistants by using SortPoly".

Recap:
» Implemented in Rocq (8k lines). What a weel; huh?

| captain, it's Thursday! ]

Pen-and-paper proof of consistency. , /
Start of formalization in MetaRocq (6k lines). ‘ ‘
System presented at TYPES 2025.

More comprehensive writ: POPL 2026.

v

v

v

v

Thanks for your attention, any question?
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