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A term rewriting system (TRS) is a formal computational model of functional programming languages,
and is given as a set of rewriting rules. The framework of TRSs allows flexible handling of various properties
and operations related to programs without being restricted by language constraints. An extension of TRSs
is a framework of conditional term rewriting systems (CTRSs), which handles rewriting rules extended by
the conditional part. Sufficient completeness is a property of TRSs that expresses that each function has a
solution for all inputs. One of the sufficient conditions of sufficient completeness of a TRS R is that R is
terminating and quasi-reducible. For CTRSs, sufficient completeness checker of CTRSs based on an algebraic
specification system Maude has been known. However, sufficient completeness checkers for basic frameworks
of CTRSs suitable for theoretical investigation have not been known. In this presentation, we report an
implementation of an automated verification system of sufficient completeness for left-linear deterministic
CTRS of type 3, which is a basic framework of CTRSs adapted in many theoretical research. In this system,
the input CTRS is first converted to TRS using the unraveling transformation. Then, the quasi-reducibility
of the obtained TRS is checked using the complement pattern algorithm, and the termination of the obtained
TRS is verified using external tools. In this way, the sufficient completeness of the given CTRS is proved.
Intuitively, unraveling transformation expresses an encoding of conditional rewriting involving recursive eval-
uation of the condition by the rewriting rules of TRS. The complement pattern algorithm is an method for
checking quasi-reducibility of left-linear TRSs. Furthermore, we report experiments on a data set using the
implemented sufficient completeness checker.
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