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A New Improving Method for SATCHMO

LIFENG HE,* YUYAN CHAO,' TSUYOSHI NAKAMURAt
and HIDENORI ITOHTt

We present a new improving method for SATCHMO'’s model generation theorem priving
approach. We use the violated non-Horn clauses in the same way as SATCHMO, but record
the consequent atoms as useful whenever they have contributed to our reasoning. We show
that a splitting of a non-Horn clause is necessary only if all of its consequent atoms are useful
for our reasoning. As soon as one of the consequent atoms of a violated non-Horn clause used
for forward chaining is found not to be useful, the remaining splitting over its consequence can
be immediately pruned away. In this way, much of redundant search space can be eliminated.
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Fig.1 The proof tree constructed by SATCHMO.

:-op(1200,xfx, -—->).
satisfiable:-
(A ---> false),A,!,fail.

satisfiable:-
is_violated(C),!,
satisfy(C),
satisfiable.

satisfiable.

is_violated(C):-
A --->0),
A, not C.
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Fig.3 The proof tree constructed by SATCHMORE.

satisfy(C):-
component (X,C) ,
asserta(X),

on_backtracking(retract (X)) .

component (X, (Y;2)) : -
!, (X=Y; component (X,Z)) .
component (X,X) .

on_backtracking(_).
on_backtracking(X):-
X,!,fail.

0 2 SATCHMO OOOOOO
Fig.2 The SATCHMO program.
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Fig.4 The proof tree constructed by A-SATCHMORE.
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Fig.5 The proof tree constructed by A-SATCHMORE.
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Fig.6 The proof tree constructed by I-SATCHMO.
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:-op(1200,xfx,—-->).
satisfiable:-
(A ---> false), A,
mark_each(A),!,fail.

satisfiable:-
is_violated(C),!,
satisfy(C),
satisfiable.

satisfiable.

is_violated(C):-
(A ---> C), A, not C,
mark_each(A) .

satisfy(C):-
(component (X,C) ;
retract (useless),!,fail),
(retract(useless),!,fail;true),
asserta(X),asserta(atom(X,0)),

on_backtracking(is_necessary(X)).

00000 SATCHMOOOOOOooooooo 1543

mark_each((X,A)) :-
retract(atom(X,.)),
asserta(atom(X,1)),
mark_each(4).

mark_each(X) : -
X=true;
retract(atom(X,.)),
asserta(atom(X,1)).

is_necessary(X):-
retract (X) ,retract(atom(X,Y)),

(Y=0,asserta(useless) ;true).

component (X, (Y;Z)) : -
I, (X=Y; component (X,Z)) .
component (X,X) .

on_backtracking(_) .
on_backtracking(X) :-
X,!,fail.

07 I-SATCHMOOOOOO
Fig.7 I-SATCHMO program.
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NC:

wolf(X), fox(Y),eats(X,Y) — false.

wol f(X), grain(Y),eats(X,Y) — false.

bird(X), snail(Y),eats(X,Y) — false.

animal(X), animal(Y), eats(X,Y),
grain(Z),eats(Y,Z) — false.

FC:

true — wol f(w).

true — bird(b).

true — caterpillar(c).

wol f(X) — animal(X).
fox(X) — animal(X).

snail(X) — animal(X).
bird(X) — animal(X).

caterpillar(X) — animal(X).

grain(X) — plant(X).

X) — plant(i(X)).

true — fox(f).
true — snail(s).

true — grain(g).

snail(
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Fig.8 The proof tree constructed by I-SATCHMO.

caterpillar(X) — plant(h(X)).
caterpillar(X), bird(Y) — smaller(X,Y).
snail(X),bird(Y) — smaller(X,Y).
bird(X), fox(Y) — smaller(X,Y).
fox(X),wolf(Y) — smaller(X,Y).
bird(X), caterpillar(Y) — eats(X,Y).
snail(X) — eats(X,i(X)).
caterpillar(X) — eats(X, h(X)).
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oon
animal(X), animal(Y) —
quicker(X,Y); quicker(Y, X). (2)
quicker(X,Y), stronger(X,Y) —
eats(X,Y). (3)
animal(X), animal(Y'), smaller(X,Y)
— stronger(Y, X); eats(Y, X). (4)
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Table 1 The experiment results I.

NC+ NC+FC NC+FC+ NC+FC+(3)
FC+(1) +(2)+(1) 3)+(2)+(1) +(4)+(2)+(1)
SATCHMO 0.003 68 84 94
I-SATCHMO 0.007 0.009 0.012 0.31
SATCHMORE 0.05 0.05 5602 2445
A-SATCHMORE 0.175 0.185 0.190 126143
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Table 2 The experiment results II.
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