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LM Ntal (pronounced “elemental”) is a concurrent language model based on hierarchical graph rewriting. We
built a model checker which uses LMNtal as a modeling language, and have been exploring its applications to state
space search. The uniq constraint, newly introduced for history management, enabled concise description of a class
of problems and achieved reduction of the number of states generated. By means of several examples, this paper

introduces state space search using LMNtal.
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{goal}, {a,obj(box)}, {b,obj(stick)}, {c,monkey(none)l}.
cond (none) .

move@@ {monkey(X), $p}, {$q} :- unary(X) |
{$p}, {monkey(X), $q}.

hold@@ {monkey(none), obj(X), $p} :- unary(X) |
{monkey (X), $p}.

put@@ {monkey(X), $p}, cond(C) :-
\+($p=C(obj(Y),$pp)), X\=C |
{monkey (none), obj(X), $p}, cond(C).

get_on@@ {monkey(X), obj(box), $p} :- unary(X) |
{monkey (X,box), $p}.

get_off@0 {monkey(X,box), $p} :- unary(X) |
{monkey (X), obj(box), $p}.

goal@@ {goal, monkey(stick,box) } :- got_banana.

O 2: monkey and banana

O 3: monkey and banana 0O 0000
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copy_rule@@
graph{$p},make_rule{@p} :- graph{$p,@p},make_rule{@p}.
get_subgraph@
graph{graph{$p[1},$q,@q}/ :- graph{$q,@q},graph{$p[l}.
rule{ make_subgraph@@
edges{edge(X, Y), $p[1}, num(N) :-
unary(X), unary(Y), N>0, uniq(X, Y) |
edges{edge(X, Y), $p[1}, num(N),
graph{edges{$p[1}, num(N-1)}. }.
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p(1), p(1), p(1), p(2), p(2), p(2),
p(3), p(3). p(3, p4d), p4), pd).

05 (mn)=(4,3) 0000000000000

pX), p(Y) :- X\=Y | pair(X, Y).
pair(X1, Y1), pair(X2, Y2) :-
X1=X2, Y1=Y2 | pair(X1, Y1), p(X2), p(Y2).
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p(X), p(Y) :-
X\=Y, uniq(X, Y) | p(X), p(Y), pair(X, Y).
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p(1, book), p(2, toy), p(3, ball), p(4, candy).
p(A, PA), p(B, PB) :-
A>B, uniq(A, B) | p(A, PB), p(B, PA).
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