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Reward Mechanism Based Branching Strategy for SAT Solver
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Abstract Branching decision is one of the most critical parts of CDCL solver,and an excellent branching strategy can reduce the
number of branching decisions and improve the SAT solver’s efficiency. Most of the state-of-art branching strategies have incor-
porated the conflict analysis process. But the branching strategies have different reward methods on variables participating in con-
flict analysis,so the selected branching variables are different. In this paper,considering the important fact that decision variables
are always selected in the unassigned variable set,a new branching strategy based on the EVSIDS (Exponential Variable State In-
dependent Decaying Sum) branching strategy is proposed.which is called the branching strategy based on the reward mechanism
(referred to as the RACT branching strategy). The RACT branching strategy is to reward the variables that are de-assigned in
the conflict analysis again to increase the probability that the variables that are frequently involved in the conflict analysis in the
unassigned variables are selected as branch variables. Finally, the proposed branching strategy is embedded into the Glucose4. 1
solver to form a new solver Glucose4. 1+RACT ,and the effectiveness of the RACT branching strategy is tested by using 350 in-
stances of the 2017 SAT competition as experimental data sets. The experimental comparison shows that the solver Glucose4. 1+
RACT can solve more instances than the original solver, especially with an increase of 13. 5% in the number of satisfied in-
stances,and the total time spent on solving 350 competition examples is also 3. 9% lower than that of Glucose 4. 1. The above ex-
perimental data shows that the proposed branching strategy can effectively reduce the number of branch decisions in the search
tree and give the correct search space,thus improving the solving ability of the SAT solver.
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SAT 74 921.57 84 766. 88
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LR RS Glucosed. 1 Glucose4. 1 +RACT
g2-hwmeccl5deep-oskiOds — 853. 22
mpl-22. 8 — 416.73
mpl-22.9 — 158. 89
mpl-9_19 249. 46
mpl-blockpuzzle_9x9_s8_{ree7 — 758. 39
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