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Abstract The # SAT problem also called model counting is one of the important and challenging
problems in artificial intelligence. It is used widely in the field of artificial intelligence. After doing the
in-depth study of model counting algorithm CER that is based on Extension Rule, we propose a
method using complementary degree for # SAT problem in this paper. We formalize the computing
procedure of solving # SAT problem by introducing SE-Tree which produces all the subsets of clause
set that need to be computed. As the closed nodes are added into the SE-Tree, the most subsets that
contain complementary literal(s) can never be produced, and the true resolutions cannot be missed by
pruning either. Then the concept of complementary degree is presented in this paper, and the nodes of
SE-Tree are extended in accordance with the descending order of complementary degree. With this
extended order, the subsets that contain complementary literal(s) and have smaller size can not only
be generated early, but also can reduce the number of generated nodes that are redundant. Moreover
the calculation for deciding the complementarity of subsets is reduced. Results show that the
corresponding algorithm runs faster than CER algorithm and further improves the solving efficiency of

problems which complementary factor is lower.

Key words extension rule; model counting; CER (counting models using extension rules) algorithm;

complementary degree; SE-Tree (set enumeration tree)
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Fig. 1 The SE-Tree of {C,,C,.Cs,C,}.
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Table 1 The Comparison of Running Time Cost in CER and CDCER
& 1 CER 745 CDCER 7% 1T E 3T Eb &
CER CDCER
Instance Complementary Runming Nt ; " - N ; Difference of the T)iffferenc? of
Factor 8 umber o unning umber o Number of Nodes Running Time/s
Time/s Nodes Time/s Nodes
R1 0.155 494. 64 3. 06E+08 447.57 8.61E+07 2. 20E+08 47.07
R2 0.237 89.51 6. 11E+07 81.33 1. 74E+07 4, 37E+07 8.18
R3 0.373 139. 24 2.61E+08 102.55 5.41E+07 2.07E+08 36. 69
R4 0. 450 77.88 1. 41E+08 59.82 3.65E+07 1. 05E+08 18. 06
R5 0.545 35.06 6. 08E-+07 26. 41 8.52E+06 5. 23E-+07 8.65
R6 0.620 3.63 8. 08E+06 2.52 1. 31E+06 6. 77TE+06 1.11
R7 0.776 0. 40 1. 27E+06 0.25 1. 26E405 1. 14E+06 0.15
R8 0.801 0.07 1. 77E+05 0.06 5.96E-+04 1. 17E+05 0.01
R9 0.910 0.02 2.82E+04 .03 1. 40E+04 1. 42E+04 —0.01

Note: Each instance contains 30 variables and 100 clauses.
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