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Graph limits via discrete potential theory
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We present a probabilistic approach to the currently very active area of
graph limits; see [3] for background and references. Many of the models consid-
ered in this area can be regarded as combinatorial Markov chains X = (X, )nenN
that are adapted to the family G of finite simple graphs in the sense that X,
takes its values in the subset G,, of graphs with n nodes. For stochastic pro-
cesses of this kind discrete potential theory, as initiated by Doob in [1], provides
a state space compactification with the properties that X,, converges to some
X~ with values in the boundary 0G, and that fully captures the persisting
randomness of the process in the sense that the limit X, generates the tail
o-field associated with X. We review these concepts and then apply them to
several popular graph models.
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