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Under submission or review
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Open Access Series in Informatics (OASIcs)

Baldzs Szalontai, Péter Bereczky, DH : Deep learning based refactoring with formally verified training data
Annales Mathematicae et Informaticae

Péter Bereczky, DH, Simon Thompson : A Comparison of Big-step Semantics Definition Styles
Annales Universitatis Scientiarium Budapestinensis de Rolando E6tvés Nominatae

An alternative

DH, Péter Bereczky, Simon Thompson : Program Equivalence in an Untypec Language with Uncurried Functions

Journal of Logical and Algebraic Methods in Programming (JLAMP) metatheory for
semantics and
refactoring

Péter Bereczky, DH, Simon Thompson : A Formalisation of Core Erlang, a Cc
Acta Cybernetica
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Péeter Bereczky, Xiaohong Chen, DH, Lucas Pefia, Jan Tusil : Mechanizing Matching Logic In Coq
Electronic Proceedings in Theoretical Computer Science (EPTCS)

LOGIC

Jan Tusil, Péter Bereczky, DH : Interactive Matching Logic Proofs in Coq.




Matching Logic in Coq

As

What is the way of
supporting matching
logic reasoning
within Coq?

We need ML-specific proof
tactics and tautology solver.




Proofs in matching logic:A - B - AAB

Lemma ex1_pm2 : forall {I : Signature} (I : Theory) (A B : Pattern)
well_formed A = true ->
well_formed B = true ->
r+i (A ---> B ---> (A and B))
using BasicReasoning.
Proof.
intros £ T A B WFA WFB.
do 2 mlIntro; mlSplitAnd; mlAssumption.
Defined. N

mlAssert ("H@" : B). { wi_auto2. } { mlAssumption. } __B__)
mlRevertlLast. -
mlApply "H".
mlIntro "H@". mlApply “H@". mlAssumption.
Defined.
(MP £1
(P2 T B ((!(!4) ---> !B) ---> 1A)

(C(I(1A) --=> IB) -—-> A) ---> I(I(1A) ---> IB))

epose proof (thA := (PLT AB) _ _).
epose proof (tB' := MP tB (P1 _ (B ---» B) A _ _)).
epose proof (t3' := MP ©3'" (P2 _ B A ((!(!A) ---> IB) ---> &) _ _ )
epose proof (t3 := MP t3" (P1 _ ((B --—-> A) —-——> B ——-> (! (! A) ———> ! B) —--» A) A _
epose proof (t5' := MP t5°

(P2 _ B ((!('A) ---> IB) —--> &) (!(1('A) ---> !B)) _ _ _)).
epose proof (t5 := MP t5°

(PL _ ({(B --=> (! (! A) --=> ! B) =--> A) -=-> B ---> | (! (! A) ---> ! B))

A_ ).
epose proof (t6 := MP tA
(MP t3
(P2 _ A (B ---> A) (B --—-> (!(1A) —--> IB) ---> A) _ _ ).
epose proof (t7 := MP t6
(MP t5
(P2 _A (B ---> (!(1A) —--> IB) ---> A) (B ---> !'(!1(!A) ---> !B)) _ _ ).
apply t7.
Unshelve.

(* 43 well-formedness goals *)
all: wf_autol.
Defined.
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Automatic handling of well-formedness
constraints on patterns

Derived proof rules for natural
deduction proofs

Customized proof tactics for interactive
reasoning in matching logic
Object-level (embedded) proof state
with named local (virtual) hypotheses
(“virtual deduction theorem”)



Sequent natural deduction calculus for AML

* Single-conclusion sequents with local hypotheses and subproof constraints:

Cec ArN T
* Correspondence to the (default) Hilbert-style calculus:

Ly pn..., kN =S Try o= ... > o=V

Tty &= Tyt

 The virtual deduction theorem (describing the “intro” tactic formally):
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And a lot more... we are now working on rules for FO and FIX reasoning.



o /harp-project

GitHub



https://github.com/harp-project

Thank you for your attention!

Contact:
daniel-h@elte.hu
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Az Alkalmazasiterilet-specifikus nagy megbizhatdsagu informatikai megoldasok cim(i projekt a
Nemzeti Kutatasi Fejlesztési és Innovacids Alapbdl biztositott tamogatassal, a Tématerileti kivalosagi
program (TKP2020-NKA-06, Nemzeti Kihivasok Alprogram) finanszirozasaban valdsult meg.
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