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A Probabilistic Study on the Satisfiability Problem

Zhang Kui Chen Dayue
(School of Math. Sciences, Peking Univ., Betjing, 100871, P. R. China)

Abstract We first define a probabilistic model for the d-satisfiability problem with each

clause generated uniformly and randomly. Then we present a formula to compute the average
number of solutions to a random d-satisfiability problem. We use the moment method to study
the probability of an element of {0,1}™ being a solution to a random d-satisfiability problem
and the limit of the probability that a random d-satisfiability problem has a solution at the
critical point. Finally we identify n/m = rq = (In2)/{ln ffi—l) as the critical point of the average
number of solutions te a random d-satisfiability problem. When n/m = ry, the probability that
a random d-satisfiability problem has sclutions goes to 0 as m — oo.

Key words satisfiability problem; phase transition; satisfiability probability



