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ABSTRACT. The Equivalent Transformation (ET) computation model can create pro-
grams which are correct with respect to their specifications. In the ET computation
model, a program is a set of ET rules, and it is guaranteed that a correct ET rule set will
result in a correct program. In addition, since each ET rule is completely independent
and individually correct, a program can be created by simply accumulating ET rules one
by one. As a result, when viewed from the perspective of component-wise program cre-
ation, ET rules can confer considerable advantage. Therefore, the creation of correct ET
rules is very important. The aim of this paper is to present a theory for creating correct
ET rules, and propose a method for creating correct ET rules from a logical equivalence.
A logical equivalence is one class of logical formulas and describes an equivalent relation-
ship between atom comjunctions under some specified conditions. This paper examines
the degree to which ET rules obtained using the proposed method can cover those created
intuitively in actual programming. It also discusses the reasons why this method can
create a broader range of ET rules than existing methods.

Keywords: Equivalent transformation computation model, ET rule, Logical equiva-
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1. Introduction. The Equivalent Transformation (ET) computation model [4] can de-
termine the correctness of a program with respect to a specification and can also create
correct programs. In the ET computation model, a procedure is described by a set of
meaning-preserving rewriting rules, each of which is called an ET rule. A program is a
set of ET rules. It is guaranteed that a set of correct ET rules is a correct program [2].
The high expressive power of ET rules with regards to procedures has been shown in pre-
vious studies. ET rules make it possible to correctly and easily create complex programs,
such as programs solving constraint satisfaction problems and parallel programs [3]. In
addition to extensive use in the domain of first-order terms, the ET computation model
has been applied to knowledge processing systems in other data domains such as RDF
[5], UML [18] and XML [22].

Other computation models, such as Logic Programming (LP) [16] and Constraint Logic
Programming (CLP) [14,21] also give correct programs. They can create correct programs
from correct problem descriptions. In LP and CLP, a problem is described by definite
clauses (or extended definite clauses) and is solved by SLD resolution based on the problem
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