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Matryoshka
http://matryoshka.gforge.inria.fr/

I Jasmin Blanchette’s European Research
Council (ERC) Starting Grant 2016
Grant agreement No. 713999

I March 2017 – February 2022

I 5 PhD students + 2 postdocs

I strong collaboration with the CVC4 team
(Iowa/Stanford)

I Goal: Bridge the gap between ATP and ITP

http://matryoshka.gforge.inria.fr/
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Structure of the Matryoshka Contributions

AR for Proof Assistants

I Superposition for HOL
[IJCAR18], [TACAS19], [CADE19]

I SMT for HOL
[SMT18], [CADE19]

I SMT proof reconstruction
[CADE17], [AITP19], [PxTP19]

Proof Assistants for AR

I SAT solver
[CPP18], [NFM19]

I Ordered resolution prover
[IJCAR18], [CPP19]

I Framework for saturation
provers [work in progress]
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Theorem Provers from First- to Higher-order Logic
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A Framework for Saturation-based Theorem Provers

static completeness of calculus

+ “nice” redundancy criterion

dynamic completeness of calculus

dynamic completeness of prover

Easy!

Hand-waiving!

Reason

I In theory only redundant clauses are deleted.

I In practice subsumed clauses are deleted.

I Ex: p(a, a) ? p(x, x)
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A Framework for Saturation-based Theorem Provers

Applications:

I ordered resolution

I standard superposition

I constraint superposition

I theory superposition

I hierarchic superposition

I higher-order superposition

I Knuth-Bendix completion

I ...?

Formalization in Isabelle/HOL
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Possible Discussion Topics

How much higher-orderness do we really need in practice?

Which parts of AR would you like to see being formally verified?
Do you know of such ongoing efforts?
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