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Term rewriting is a computational model based on the equational logic. When each function computes
a result for any input, a term rewriting system (TRS) is said to have sufficient completeness. Sufficient
completeness has an important role in automated inductive theorem proving of TRSs. One of the sufficient
conditions of sufficient completeness of a TRS R is the condition that R is terminating and quasi-reducible.
For termination, various automated proof methods have been investigated, and number of termination tools
has been developed. For quasi-reducibility, it is known that the complement pattern algorithm can efficiently
checks quasi-reducibility of left-linear TRSs. One cannot, however, apply this criterion for non-terminating
TRSs. Indeed, there are cases that a non-terminating TRS has sufficient completeness. For example, a
program that generates an infinite list is non-terminating, but there is a program which computes a solution
using a subprogram generating an infinite list. For such programs, it is appropriate not to consider all ground
terms as targets to have results of computations, but only ground terms of specific form as targets—such
a property is called local sufficient completeness. Actually, an inductionless induction method for proving
inductive theorems based on local sufficient completeness has been proposed in (Kikuchi et al., 2018). In this
presentation, we propose a proof method for local sufficient completeness that is applicable to non-terminating
TRSs. Specifically, we consider TRSs consisting of functions for computing infinite lists and functions for
computing a natural number from an infinite list. Furthermore, instead of the termination property which
is necessary in Toyama’s proof, we employ the assumptions of relative termination and w-termination.
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