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Boolean SAT and MaxSAT

Discrete Optimization Software Verification Motion planning Probabilistic inference Machine Learning
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CNF and SAT Solvers
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The Success of Existing Solvers Rely on Properties of CNF Format
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From Discrete to Continuous Local Search
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Reduce SAT to Continuous Optimization
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The Walsh-Fourier Expansion of Boolean Functions
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How to compute expectation: by Walsh-Fourier expansion
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Workflow of Our Gradient Ascend-Based Approach
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Where Will We Converge to? The Geometry of Multilinear Polynomials
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Where Will We Converge to? An “Almost” Discrete Assignment

11/18



The Versatility of Our Approach
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Better Global Convergence--Adding Constraint Weights
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Better Versatility--Beyond Walsh-Fourier Expansions
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Better Efficiency--Computing the Gradient by BDDs

Forward Pass Backward Pass
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Experimental Results

Solver Avg. Score # of best solutions

GradSAT (Our approach) 0.971 489

WalkSAT (discrete LS-based) 0.925 124

Mixing Method (SDP-based) 0.901 126

Loandra (SAT-based) 0.883 42
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Summary: Hybrid SAT Solving by Continuous Optimization 
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Challenges and Future Directions
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