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The tool CeTA [1] is a certifier for, among other properties, (non-)confluence of term rewrite
systems (TRSs) with and without conditions, (non-)commutation of TRSs and (in)feasibility
of conditions w.r.t. some conditional TRSs. Soundness is proven as part of the formal proof
library IsaFoR, the Isabelle Formalization of Rewriting. For a complete reference of supported
techniques we refer to the certification problem format (CPF) and the IsaFoR/CeTA website:

https://isafor-ceta.uibk.ac.at/

We here describe only the most relevant change of CeTA 3.9 in comparison to the version of
the previous year: It is the full support of Okui’s confluence criterion [2]. Previously, only the
soundness statement was proven [3], without an algorithm to compute the set of simultaneous
critical pairs (SCPs) for a TRS. In CeTA 3.9 such an algorithm is now implemented, verified, and
used to to develop a certificate checker for Okui’s criterion [4]. The checker expects certificates
as follows, where rewrite sequences →∗ can be represented succinctly via multisteps ◦−−→∗.

• For every non-trivial SCP s ◦←−− · → t (i.e., s ≠ t), a joining sequence needs to be provided,
by writing down the intermediate terms u1, . . . , un in the certificate.

s ◦−−→ u1 ◦−−→ u2 ◦−−→ . . . ◦−−→ un ◦←−− t

CeTA also supports commutation proofs via a generalization of Okui’s criterion [4]. Given
two left-linear TRSs R and S, in order to prove strong commutation of ◦−−→R and ◦−−→S , we
require certificates that have the same design as in the confluence setting.

• For every non-trivial SCP s R ◦←−− · →S t, a joining sequence needs to be provided.

s ◦−−→S u1 ◦−−→S u2 ◦−−→S . . . ◦−−→S un R ◦←−− t
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