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Statistical physics approach to satisfiability

Abstract. The phase transition in random K-satisfiability problems is a very important
phenomenon both from the point of view of physics and from that of computational com-
plexity. This talk exposes the analysis of this transition using the cavity method, developed
in spin glass theory. It predicts the existence of an intermediate phase, when the density
of constraints is smaller than the critical threshold, where satisfying assignments cluster
in well separated regions. The cavity analysis can be turned into an algorithm, ‘survey
propagation’, which succeeds in finding satisfiable assignments in very large formulas quite
close to the threshold.



