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Specification of Sub-Herbrand Universes
and Its Application to Model Generation Theorem Proving

LiFENG HE,t YUYAN CHAO,t* NORIMITSU KAWANA, ttt
SHOHEY KATO,tt TSUYOSHI NAKAMURA'tt and HIDENORI ITOH?t

This paper presents a method to specify a subuniverse of the Herbrand universe of a clause
set S for each argument of the predicates and functions in S. We prove that a clause set S
is unsatisfiable if and only if there is a finite unsatisfiable set of ground instances of clauses
of S derived by only instantiating the variables in S over their corresponding subuniverses
derived by our algorithm, respectively. We introduce an application of our approach to model
generation theorem proving for non-range-restricted problems, show our range-restriction al-
gorithm and provide examples on the benchmark problems to demonstrate the power of our

approach.
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Table 1 The experiment results for different provers (I).

Number of problems

SATCHMO  SATCHMO* UNSEARCHMO

UNSEARCHMO™

451

79 136 89

142

02 00000110
Table 2 The experiment results for different provers (II).

Number of

Problem . SATCHMO SATCHMO* UNSEARCHMO UNSEARCHMO*
derived SHUs

COMO002-2 12 t.o. 0.63 0.34 0.28
KRS016-1 2 t.o. 0.25 t.o. 0.27
MSC004-1 3 t.o. t.o. t.o. 85.88
NLP048-1 4 t.o. 1.41 t.o. 1.43
NLP059-1 6 t.o. 1.67 t.o. 1.65
NLPO060-1 7 t.o. t.o. t.o. 92.34
NLP067-1 5 t.o. 2.12 t.o. 1.38
NLP131-1 6 t.o. 1.95 t.o. 1.93
NLP134-1 6 t.o. 1.57 t.o. 1.56
NLP138-1 7 t.o. 1.92 t.o. 1.85
NLP162-1 7 t.o. 44.26 t.o. 85.03
NLP221-1 5 t.o. 0.89 t.o. 0.86
NLP230-1 5 t.o. 2.73 t.o. 1.66
NLP238-1 5 t.o. 1.85 t.o. 1.73
PUZ017-1 6 t.o. 3.79 t.o. 8.15
PUZ018-2 2 t.o. 108.89 2.76 0.29
PUZ019-1 2 t.o. 236.24 0.80 0.33
PUZ035-5 3 t.o. 0.10 t.o. 0.18
PUZ044-1 2 t.o. 0.16 t.o. 0.15
SET004-1 2 t.o. t.o. 0.11 0.19
SET008-1 2 t.o. t.o. 3.97 2.66
SET777-1 2 t.o. 0.17 t.o. 0.11
SYN423-1 2 t.o. 138.23 t.o. 143.27
SYN425-1 2 t.o. 107.80 t.o. 127.78
TOP004-2 3 t.o. 0.32 t.o. 0.35
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