The 28th Annual Conference of the Japanese Society for Artificial Intelligence, 2014

1D5-0S-11b-5in

Joboobobbobtuobuobogoouobouoonod

—0 20 —
A Secondary Report on Analyzing Satisfiability of Propositional Formulas with the Fourier
Transform
oo oot OO0 oo 00 oo

Tomoki Miyagi

Yoshitaka Yamamoto

Koji Iwanuma

“0000000000000000000000000000000

Department of Computer Science and Media Engineering,
Interdisciplinary Graduate School of Medicine and Engineering, University of Yamanashi

“0000000000000000

Department of Research Interdisciplinary Graduate School of Medicine and Engineering, University of Yamanashi

This paper presents an algorithm for counting non-zero Fourier coefficients in Boolean functions.

Given a

Boolean function f, the number of non-zero Fourier coefficients, called t-value, is known as an important parameter
to analysis the satisfiability of f. In fact, it is made known that f is unsatisfiable if and only if its t-value is zero.
In this study, we consider a specific problem to compute t-value from the vector f consisting of the 2" outputs
for f with the n variables. We first propose a baseline algorithm for this problem that computes t-value in the
divide and conquer manner. We next improve this algorithm using several permutation operations that enable to

reduce the original f provided that the t-value is not changed. Finally, we show experimental results obtained
using randomly generated sparse f with about 1000 variables.
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