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Problem 1 Percolation problems on square lattice

Consider two percolation problems on a square lattice – site percolation and bond perco-
lation. Find which of these has critical probability xc = 1/2. Is the critical probability of
the other model bigger or less than 1/2?

Problem 2 Granular superconductors

Consider granular superconductor with variations of Tc

Tc(i) = T c + δTc(i). (1)

If superconducting grains are connected, the material is superconductive. In which di-
rection is the transition temperature of the granular superconductor shifted relative to a
homogeneous sample with critical temperature T c? How does the answer depend on the
number of dimensions?


