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Abstract

The most effective complete method for testing propositional
satisfiability (SAT) is backtracking search. Recent research
suggests that adding more inference to SAT search proce-
dures can improve their performance. This paper presents
two ways to combine neighbour resolution (one such infer-
ence technique) with search.

I ntroduction

Davis-Putnam (DP) (Davis & Putnam 1960) was the first
practical complete algorithm for solving propositional satis-
fiability (SAT) problems. DP uses resolution to determine
whether a SAT problem instance is satisfiable. However,
resolution is generally impractical, as it can use exponential
space and time. The most important refinement to DP was
DLL (Davis, Logemann, & Loveland 1962), which replaced
the resolution in DP with backtracking search. Backtracking
search still uses exponential time in the worst case, but only
needs linear space. As time is more readily available than
space, the use of search was essential.

Since then, the DLL algorithm has been used almost ex-
clusively in complete SAT solvers (Gu et al. 1997). How-
ever, Rish and Dechter (2000) recently showed that a hy-
brid complete solver which used ordered resolution along
with backtracking search often outperformed pure DLL. Van
Gelder and Tsuji (1995) have also shown that another hy-
brid resolution and search method, 2cl , outperforms stan-
dard DLL. Cha and Iwama (1996) separately described a lo-
cal search algorithm that used resolution between similar (or
neighbouring) clauses to improve performance. We have in-
vestigated the use of this neighbour resolution in a complete
DLL-based SAT solver.

Neighbour resolution with complete search

We have completed two implementations of neighbour res-
olution:

During sear ch. In the first, neighbour resolution was car-
ried out during search. This method was not cost-effective:
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while it sometimes pruned the search tree by one or two or-
ders of magnitude, the time cost of doing the resolutions
outweighed the benefits to the search algorithm.

The time cost is primarily due to the expensive algo-
rithm used to identify possible neighbour resolutions dur-
ing search. We have designed an incrementally updated data
structure that we plan to use in an improved implementation.

Before search. The second method emulates neighbour
resolution by using binary resolution as a preprocessing step.
Preliminary results show that on many problems, emulating
neighbour resolution before search provides substantial im-
provements in performance over pure DLL, both in the num-
ber of search nodes explored and in the runtime used.

The emulation of neighbour resolution during search is
imperfect. We plan to make the preprocessing implementa-
tion a closer emulation by reducing the number of resolvents
generated, and by checking subsumptions due to resolutions.
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