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nrbox: nominal rewriting toolbox

Confluence Tool for “Nominal Rewriting Systems”
» Written in SML/NJ, about 4500 loc
» http://www.nue.ie.niigata-u.ac.jp/tools/nrbox/

» Requires an external termination prover for first-order TRSs.
» Entrant for Demo(NRS) category.
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Nominal Rewriting (Fernandez & Gabbay, 2007)

» Extension of first-order term rewriting
» Binding mechanism

» Nominal approach (Gabbay & Pitts, 2002)
» «a-equivalence is dealt with at object-level

» In contrast to traditional higher-order rewriting, which uses
A-calculus as meta-calculus.
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Nominal Rewriting (Fernandez & Gabbay, 2007)

» Extension of first-order term rewriting
» Binding mechanism

» Nominal approach (Gabbay & Pitts, 2002)
» «a-equivalence is dealt with at object-level

» In contrast to traditional higher-order rewriting, which uses
A-calculus as meta-calculus.

Example.

YaP)AQ = Ya.(PAQ) (ad FV(Q))
PA(Va.Q) = Ya(PAQ) (a¢ FV(P))

Nominal rewriting system (NRS for short)

{a#Q F and(forall([a|P),Q) — forall([aland(P,Q))
a#P F and(P,forall([a]Q)) — forall([a]and(P,Q))
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Rewriting by NRSs

Definition [rewrite relation]

AFS—><R7rpa>t & AF V0, At sl o 170, t = s[rTo],.

AFs—gt g, At 8= (Rapo)t for some Re R, 7, p,o.

and(forall([a]p(a)), forall([alg(a)))
g forall(aland(p(a), forall([alg(a))))
~,  forall([a]and(p(a),forall([b]g(b))))
P RE® forall([a]forall([bland(p(a),q(b))))



Rewriting by NRSs

Definition [rewrite relation]

AF S Hnrpo) ! & AR V7o, At sly g 7o, t=s[ro],.

AFs—gt g, At 8= (Rapo)t for some Re R, 7, p,o.

and(forall([a]p(a)), forall([alg(a)))

S forall(alend(p(a), forall([alg(2))))
~,  forall([a]and(p(a),forall([b]g(b))))

= RG®) forall([a]forall([bland(p(a),q(b))))

Definition [Church-Rosser modulo =, (CRM for short)]

t1 ((—U—)U%a)* to

3/4



Implemented Confluence Criteria

Proposition [SKAT, RTA 2015]
Abstract skeleton preserving orthogonal NRSs are CRM.

Proposition [SKAT, SCSS 2016]

Linear uniform NRSs are CRM if I' =4 —~ o ~, o +* v and
I'Fu—*ory 0= vforany BCP I' - (u,v).

Proposition [SKAT, SCSS 2016]

Terminating uniform NRSs are CRM if and only if
I'Fwu (=% o=y 0+*) v forany BCP T' - (u,v).

Proposition [KAT, 2016]

Left-linear uniform NRSs are CRM if I' - © —+= o ==, v
(u —> 0 &4 o < v) for any inner (resp. outer) BCP T - (u, v).
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