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Programming based on Equivalent Transformation

KivyosHI AKAMA, TADAYUKI YOSHIDA and EIICHI MIYAMOTO!

In the equivalent transformation (ET) paradigm, a given problem is solved by successive
equivalent transformation (simplification) of problem descriptions in terms of mutually inde-
pendent and valid rules. ET is one of the most fundamental methods for problem solving
since it strictly ensures the validity of a solution as long as the given problem is transformed
equivalently in each step of computation. There exists, we believe, no other theory that can
ensure the validity of problem solving both generally and straightforwardly. Based on the ET
problem solving, we propose a new programming paradigm called ET programming, where a
program consists of (many) equivalent transformation rules and control descriptions of compu-
tation. ET programming contributes to construction of correct and efficient programs. One of
the most important characteristics is natural improvement of programs, i.e., we can improve
programs step by step without much additional cost. Experimental results of a constraint
satisfaction problem and a natural language understanding system show that the efficiency
of computation can be increased by using (1) equivalent transformation rules not based on
unfolding, (2) data structures other than terms, and (3) flexible control of computation.
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