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The Correctness of Equivalent Transformation
of First-order Logical Constraints

TADAYUKI YOSHIDA,! KIYOSHI AKAMA' and E1ICHI MIYAMOTO?

Since definite clauses can not represent arbitrary first-order formulas, “definite programs”
in logic programming lack sufficient expressive power. Definite programs are, therefore, ex-
tended to a new class of “normal programs” by including negative literals in the bodies of
clauses. Normal programs are further extended to “logic programs” that consist of program
statements, each of which has the form A « W, where the head A is an atom and the body
W is an arbitrary first-order formula.

It has already been shown that any logic program can be transformed into a normal pro-
gram in a finite number of steps and normal programs can be computed in terms of SLDNF
resolution. There is, however, one serious difficulty in the computation of normal programs.
The SLDNF resolution for normal programs can not select non-ground negative literals, which
causes execution to halt when a goal that contains only non-ground negative literals is reached.

We overcame this difficulty by adoption of a new paradigm of computation based on equiv-
alent transformation, where computation is regarded as transformation that preserves the
meaning of declarative programs.
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