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Abstract The two-spin system is a simplified model for the interaction of the multiparticle system in statistical physics. Compu-
ting the partition function of the system is of great significance in both statistical physics and computer science. It is well-known
that the exact computation of the partition function is # P-hard for general systems. Therefore, the approximability of the parti-
tion function has attracted a lot of attention of computer scientists. Notable progress has been made along this line of research in
recent years. Close connections between the approximability of the partition function and the phase transition of the physical mo-
dels have been revealed. Based on these connections,approximation algorithms have been discovered for the model in a wide range
of parameters. This paper reviews the research on the approximability of the partition functions of ferromagnetic 2-spin systems.,
introduces the main ideas of three classes of algorithms for this problem.including MCMC based algorithms,decay of correlation
based algorithm and recent polynomial interpolation based algorithms. Moreover, the results of these algorithms are compared
with the current inapproximability results.
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