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Analyzing Satisfiability of Propositional Formulas with the Fourier Transform
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This paper empirically analyzes satisfiability (SAT) of propositional formulas (PF) in the context of the Fourier
transform. The spectral representation of PFs is given as the linear combination of each base function and its
Fourier coefficient. In this paper, we first show the equivalence between SAT and existence of non-zero coefficients.
In terms of SAT, it is well-known that there is a phase transition as the ratio of the number of clauses to variables
in a formula. We next show an empirical result that there is no such a transition in terms of the number of non-
zero coefficients, called t-value, in randomly generated problems. This report then investigates the distribution of
t-values over the SAT problems as well as the relation with the number of (minimal) models. Finally, we report a
feature that there is some biased appearance of t-values, and discuss about it using Hadamard matrixes.
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