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Abstract: A new implementation technique for model-generation theorem provers (MGTP) is presented,

which is particularly efficient in solving constraint satisfaction problems. We solved the so-called multi-

environment problem by using restoration lists for destructively modified data structures. Furthermore,

we introduced a new mechanism called Activation-cell which dramatically reduces the complexity of con-

junctive matching, subsumption tests, and conflict tests in the proving process of MGTP. Combined with

other implementation techniques including term-indexing and clause-indexing, the new MGTP written in

Java shows remarkable performance compared to the previous implementations.
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Fig.1 CMGTP proof procedure
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Fig.5  Discrimination tree for term memory
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Table 1 Results on TPTP problems
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->r(1),...,r(8).
->p(1,1,1),...,p(8,8,8).
r(M) |
[x(N), (M!=N, [->p(M,N,1);...
->p(N,M,1);...
->p(M,1,N);...
->p(N,1,M);...;p(N,8,M&
->p(1,M,N);...;p(8,M,N&
->p(1,N,M);...;p(8,N,M]&
{N<M-1}-> -p(N,8,M)&
{M<N-1}-> -p(M,8,N)]].
p(A,B,0) |
[r(M), [M!=A-> -p(M,B,C)&
M!=B-> -p(A,M,C)&
M!=C-> -p(A,B,M)]&
(p(C,A,M)? ->p(M,A,B): —-> -p(M,A,B))&
(p(M,A,B)? —>p(C,A,M): -> -p(C,A,M))&
(p(B,M,N)? ->p(C,B,M): -> -p(C,B,M)&
(p(C,B,M)? ->p(B,M,A): —> -p(B,M,A))&
(p(B,C,M)? ->p(M,B,A): -> -p(M,B,A))&
(p(M,B,A)? ->p(B,C,M): -> -p(B,C,M))].
-p(4,B,0) |
[p(B,M,A)-> -p(C,B,M)& p(C,B,M)-> -p(B,M,A)&
p(B,C,M)-> -p(M,B,A)& p(M,B,A)-> -p(B,C,M&
p(C,A,M)-> -p(M,A,B)& p(M,A,B)-> -p(C,A,M)].

;p(M,N,8)&
;p(N,M,8)&
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