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Abstract: We study algebraic specifications given by finite sets R of positive/negative-conditional equa-
tions (i. e. universally quantified first-order implications with a single equation in the succedent and a
conjunction of positive and negative (i. e. negated) equations in the antecedent). The class of models of
such a specification R does not contain in general a minimum model in the sense that it can be mapped to
any other model by some homomorphism. We present a constructor-based approach for assigning appro-
priate semantics to such specifications. We introduce two syntactic restrictions: firstly, for a condition to
be fulfilled we require the evaluation values of the terms of the negative equations to be in the construc-
tor sub-universe which contains the set of evaluation values of all constructor ground terms; secondly, we
restrict the constructor equations to have “Horn”-form and to be “constructor-preserving”. A reduction
relation for R is defined, which allows to generalize the fundamental results for positive-conditional rewrite
systems, which does not need to be noetherian or restricted to ground terms, and which is monotonic
w. r. t. consistent extension of the specification. Under the assumption of confluence, the factor algebra
of the term algebra modulo the congruence of the reduction relation is a minimal model which is (beyond
that) the minimum of all models that do not identify more objects of the constructor sub-universe than
necessary and which establishes one of the four notions of inductive validity of Gentzen clauses we discuss.
To achieve decidability of reducibility we define several kinds of compatibility of R with a reduction ordering
and present a complete critical-pair test for the confluence of the reduction relation.

Keywords: Positive/negative-conditional specification, partial specification, constructor-based semantics,
initial model, free model, inductive validity, constructor variables, order-sorted algebra, consistent exten-
sion, positive/negative-conditional rewriting, confluence, termination.
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