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Abstract: I will report some recent progress on the study of random constraint satisfaction 
problems, with focus on the satisfiability transitions. In particular, I will present a recent proof for 
the satisfiability threshold for random k-SAT for all k >= k_0 where k_0 is a fixed large constant. 
That is, there exists a limiting density alpha_s(k) such that a random k-SAT formula of clause 
density alpha is with high probability satisfiable for alpha < alpha_s(k), and unsatisfiable for 
alpha > alpha_s(k). The satisfiability threshold alpha_s(k) is given explicitly by the one-step replica 
symmetry breaking prediction from statistical physics. Joint works with Allan Sly and Nike Sun. 
 


