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Development of a Model Generation Theorem Prover
MGTP in Java

Ryuzo HASEGAwWAT and HIROSHI FUJITAt

A model-generation theorem prover MGTP is implemented in Java. The fact that one-way
unification suffices in MGTP enables very efficient implementation for terms and variables.
In addition, since destructive assignment is allowed in Java, the new MGTP has an advantage
that dynamic memory allocation can be suppressed compared to the previous implementa-
tions which are based on logic languages. Furthermore, we introduced a new technique called
Active-cell to make it possible to perform conjunctive matching, subsumption tests, unit refu-
tation, and disjunction simplification, in O(1) with respect to the size of a model candidate.
This improves the performance remarkably for propositional cases. We also elaborated on the
term-indexing mechanism to speedup predicate cases.
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M = {Ty = (¢, Uo, Do)};
/* Ug: positive Horn clauses */
/* Dg: positive non-Horn clauses */
Ly: while (M # ¢) {
M= M\A{T = (M,U,D) € M};
while (U # ¢) {
U=U\{ueU}
if (u g M /* u not subsumed by M */) {
M=MU{uy; /*0 %/
(U', D"y = CIM (u, M);
U=UuU'; D=DuUD
D = Simp&Subsump(D, M);
if ( /* M rejected */ ) continue Li; }
}
if (D # ¢) {
D=D\{d=(d1V...Vdny) € D};
Ty = (M, U U{dr}, D);
M=MU{Tk}a<k<m); }
else output M; /* a model found */
}
if (/* No model found */) output UNSAT;
else output SAT;

01 MGTPOODO
Fig.1 MGTP procedure.
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Fig.2 (a) Unit refutation and (b) Disj. simplification.
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Fig.3 Clause set SO and its MG-tree.
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Fig.4 Internal structure for a literal —p(f(a),b).
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Fig.5 A-cell representing a context {a,b, c}.
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Fig.6 Clause set S1 and its MG-tree.
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boolean match(Term x) {
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Fig.7 Term indexing by a discrimination tree.
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