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Completeness of Abstract Narrowing with Lambda Terms

SATOSHI OKUIt and TARO SUZUKIt

In this paper we propose an abstract form of narrowing and show its completeness. Nar-
rowing has originally been a method for solving first-order equations. Now it is extended to
the solving of higher-order or term graph equations. Due to their apparent difference, com-
pleteness, the most important theoretical property of narrowing, of these narrowing methods
has been proved independently. Our goal is to propose a unified framework for narrowing and
to show completeness of various narrowing concisely in this framework. Our formulation is
based on higher-order rewriting a la van Oostrom. Here, substitution is performed by means
of so-called substitution calculus, an operation on lambda terms. This yields a simple and
clear completeness proof of the abstract narrowing. We present a rigorous proof of complete-
ness and show that completeness of conventional first-order narrowing is an instance of the
above completeness result.
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