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Programming for Constraint Satisfaction Problems
in the Equivalent Transformation Paradigm

Y OSHINORI SHIGETA,! KIvOSHI AKAMA' and E1icHr MIYAMOTO

Many problems can be solved by transforming the problem description equivalently into a
simpler form. The equivalent transformation (ET) paradigm provides us with a general frame-
work for solving problems by simplification in terms of equivalent transformation. The ET
paradigm lays a foundation for ET programming, where a program consists of ET rules and a
control strategy of computation, and solves given problems by transforming their declarative
descriptions into equivalent simpler forms. In ET programming, we can use all programming
languages for algorithm description since ET programming includes all programming where
the correctness of programs is guaranteed in terms of the theory of ET, that is, programs are
validated by the correctness of all ET rules.

In this paper, a logic programming language, UL/a, is used as an algorithm description
language for ET programming, and ET programming is discussed in terms of UL/a. A
constraint satisfaction problem is considered, and a possible process of ET programming is
investigated, which starts with unique-unfolding rules, adopts a new data structure naturally,
introduces other equivalent transformation rules, and constructs a main loop for flexible con-
trol. A comparison with a logic programming and constraint logic programming shows that
ET programming in terms of UL/« is useful for correct and efficient programming.
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