From M-terms to MELL Proof-Nets

Recall that...

Two forms for atomic formulae : p and p.

Negation of formulae is defined as follows :

p* = p p* = p
(A9B)+ = AteBt (A®B)t = AbgB*t
4t = 14t (14)* = 74t

Reduction rules and equations for MELL Proof-Nets

See

http://www.pps.jussieu.fr/ "kesner/enseignement/mpri/
11/RE-MELL-proofnetsl.pdf

Reduction relation for MELL Proof-Nets

Let us consider :

E = AUB
CE = {Az-cut,®-®,w-b,d-b,c-b,b-b}
R = CEuU{uV}

The reduction relation on MELL proof-nets is generated by the
reduction rules R and congruence axioms F :

p—prp P iff 3Ipr,pop~pp1 —r p2~p D



Termination properties of proof-nets

(Girard)

The reduction system generated by the reduction rules CE is SN.

(DiCosmo-Guerrini)

The reduction system generated by the reduction rules CE UV
modulo the axioms E is SN.

(Polonovski)
The reduction relation R/E is SN.

From simply typed As-terms to MELL Proof-Nets

Translate types and type derivations as follows :

http://www.pps. jussieu.fr/ kesner/enseignement/mpri/
11/lambdas-proofnets2.pdf

Translating As-Reduction on Typed Terms

Theorem [From \s to MELL] Let T'Fyg t: Aand ¢t —)s t,
then T(I'Fas t: A) =% CIT(I" ks t: A)] for some IV C T
and some MELL-context made only of weakenings.

— Which \s-steps are strictly/weakly translated 7
— How SN for As-typed terms can be concluded from SN for
MELL Prof-Nets ?

The o-equivalence in A-calculus

A Ay U)WV =01 My.(AzU)V  ifyé¢ FV(V)
M UVIW  =0ay (AeU)W)V  ifx ¢ FV(V)

Lemma If t =, ¢, thent =gt

Theorem [Regnier’90] If t =, t/, then ng(t) = ns(t').



The o-equivalence in calculi with ES

(Ay.U)[x/V]
(UV)[z/W]

Ay Ulz/V]
Ulz/ W]V

ify ¢ FV(V)
if 2 ¢ FV(V)




