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Can we predict the difficulty of optimization problems with-
out solving them? HELMUT G. KATZGRABER, CHAO FANG, RICHARD
LAWRENCE , OLIVER MELCHERT, HUMBERTO MUNOZ-BAUZA, ANDREW
J. OCHOA, WENLONG WANG, ZHENG ZHU, Texas A&M University — Surpris-
ingly often. Based on previous results of a large-scale numerical study of the equi-
librium three-dimensional Edwards-Anderson Ising spin glass where it was demon-
strated that autocorrelation times are directly correlated with the roughness of the
free-energy landscape [Phys. Rev. E 87, 012104 (2013)], we show that a generalized
spin-glass order parameter can be used as a proxy to the computational difficulty
of various paradigmatic optimization problems. Our results are illustrated with dif-
ferent optimization algorithms, as well as optimization problems. Furthermore, we
show numerical evidence that the order-parameter distribution does mirror salient
features in the free-energy landscape of complex systems for moderate system sizes.
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