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Integration of Lazy Narrowing Calculi and Constraint Systems

SHIGEO SAsAKI,t MIRCEA MARINTt and TETSUO IDAt

A constraint solver is a special computation system to solve constraints over the inteded
computation domain. Incorporating constraint systems, logic and functional-logic program-
ming languages can solve constraints efficiently. If we provide various comstraint system,
we can solve varicus domain constraints. Semantic consistency is another advantage of the
combination of constraint systems and logic/functional-logic programming languages.

In this paper we describe the architecture and implementation of a system of a functional
logic programming language with solving techniques of various constraint solvers. The system
is a lazy narrowing calculus based functional-logic programming language interpreter extend-
ed in two directions: the possibility to specify constraints, and the possibility to specify AND-
and OR-parallelism. The following solvers are provided: (1) a linear equation solver by sim-
plex algorithm, (2) a polynomial equation solver by Grbner base algorithm, (3) an ordinary
differential equation solver and (4) a partial differential equation solver. These solvers are
implemented in Mathematica and are parallelly executed over a distributed cluster system.
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