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Abstract

In this paper, we propose a belief propagation algorithm based on backtracking for a typical mod-
el of random constraint satisfaction problem with variable range, namely RB model. In this algo-
rithm, when the belief propagation equation does not converge, it reassigns the previous variable
by backtracking, so as to continue the process of variable elimination. The numerical results show
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that the backtracking belief propagation algorithm can find the solution of the problem in the sa-
tisfiability phase transition region, and effectively improve the efficiency of the belief propagation
algorithm.
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T BRI E AR AR T B RGP EOCBCR B RIS A2 B, I NIRRT B RIAS) S
HERIUE S, VARERARAL . RN 5 ) b ) PRI T ST S5 B T — AR K TR L. 2 A 2 1) R
(Constraint Satisfaction Problems, CSPs)& & & /& Guift 71 Hh fe i R (111 54145 2 —, CSPs [ —AMEATH
) R, FE4R 8 S0 TR R B0 2 B A 2R AR B IR E AR E PR E E . AEER T LR BT R 2k
i, VR NP-#f il B n] DA IRy CSPs,  [AE CSPs #) iz WF FE A i

VP2 225 TF UG R T S8 A% 3 SR SR AR 20 AR 2 Il R, G R 9 5 A% 38 B0 R 1) LA A% 15 (belief
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7 B 45122788 8 1) 5 A B e IR B R 26 o PP AR VR T, LA i A8 B UL s 7 iR
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Figure 1. Partial factor graphs of random instances of binary RB model
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T B 4530 (a,i) b CT MRS B, 2 BURZIR a RISBER I EEy,, (s) FIAsE | Ri%
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Figure 2. Type of variable during algorithm execution
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Table 1. Parameter values of binary RB model under different number of variables
F 1. Tt RBRIREEFETEHN THSHE

N a r d M
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 3. The result of solving 100 random instances by BBP algorithm
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Figure 4. Comparison of the results of the two algorithms for N = 20
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Figure 5. Comparison of the results of the two algorithms for N = 40
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Figure 6. Comparison of the results of the two algorithms for N = 60
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Figure 7. The backtracking when the BBP algorithm finds the solu-
tion for N = 20
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Figure 8. The backtracking when the BBP algorithm finds the solu-
tion for N = 40
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Figure 9. The backtracking when the BBP algorithm finds the

solution for N = 60
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Figure 10. Comparison of the number of convergence cases

between BP algorithm and BBP algorithm for N = 20
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Figure 11. The running time of the two algorithms for p = 0.19
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