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A Constraint Functional Logic Programming Language System
and Its Implementation

SHIGEO SASAKI T and TeTsuo Ipa Tt

Recently we have seen a surge of interest in integrating functional and logic programming
languages. A promising avenue for the integration is to base the language on a narrowing
calculus. The narrowing calculus can solve equations over the domain of terms, but it is not
capable of solving arithmetic equations efficiently. To cope with arithmetic equations, we
provide an arithmetic constraint solver. This paper discusses a method of combining a
narrowing calculus and constraint solver by presenting several new calculi. We start from a
calculus that combines a narrowing calculus and constraint solver. We first give the calculus
in the form of an inference system, and then elaborate the calculus in order to implement it on
a sequential machine. We next describe the implementation of the calculus. Especially we
discuss the communication between the narrowing inference engine and the constraint solver
and the synchronization of backtracking. The features of our implementation are following.
1) We can develop a parallel implementation which performs narrowing and constraint solving.
2)We can employ various kinds of existing constraint solvers.
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h1(T + K, 2*T + 4%K) = crane_turtle(T, K).
| £ib(N) = fib1(N, 0,
fib1(0, X, Y) = Y.

fibi(N + 1, X, ¥) = £fib1(N, Y, X + Y).

1).

9 T 7 L
Fig.9 A program example.

| ?- h1(10, 30) = crane_turtle(CR, TU).
CR =5
TU =5 7
yes
I 7= £ib(9) = X.
X = 55 7
yes
| 7- £ib(X) = 55.
X=97?
yes
®10 %74
Fig. 10 An execution example.
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