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Abstract

In order to solve the stochastic constraint satisfaction problem (CSP) with a growing domain, a be-
lief propagation based algorithm called NBP* (new selected belief propagation*, NBP*) is pro-
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posed. In the belief propagation algorithm, when the BP equation does not converge, the algorithm
will terminate. However, after multiple iterations, although the information sent by the constraint
to the variable did not meet the convergence condition, some information was still accurate.
Therefore, when the BP equation of the algorithm does not converge, it is proposed to use the in-
formation sent by the constraint to the variable from the last iteration to calculate the marginal
probability of the variable. When the assignment does not meet the constraint, the next variable is
selected according to the variable order determined by the marginal probability for assignment,
resulting in the NBP* algorithm. Numerical experiments have shown that this algorithm can find
solutions in the satisfiable phase transition region and effectively improve the efficiency of the
confidence propagation algorithm.
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Figure 1. Factor graph of binary RB model
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Table 1. The parameters of binary RB model under different problem scales N
1. T RBREEREEEAERE N TS HIE

N a r d t

20 0.8 3 11 180
40 0.8 3 19 443
60 0.8 3 26 737
80 0.8 3 33 1052
100 0.8 3 40 1382
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Figure 2. The probability of NBP* algorithm solving on 50 random instances
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Figure 3. Comparison of NBP* algorithm and BP algorithm results at N = 20
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Figure 4. Comparison of NBP* algorithm and BP algorithm results at N = 40
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Figure 5. Comparison of NBP* algorithm and BP algorithm results at N = 60
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Figure 6. Comparison of NBP* algorithm and BP algorithm results at N = 80
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Figure 7. Comparison of NBP* algorithm and BP algorithm results at N = 100
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