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In the ISem lectures, the concepts of recurrence and transience for a graph over X
were defined analytically via the spaces D(X) and Dy(X). The aim of this project
is to understand the probabilistic meaning of these notions: recurrence means that
the Markov process associated with the graph returns infinitely often to any given
vertex, whereas transience means that eventually the process will never return
again.

There are actually two ways to associate a stochastic process with a graph: a
time discrete version that corresponds to a random walk on the graph, and a time
continuous version that is related to the semigroup (e~*);>¢ and kernels p; from
the ISem lectures. The basic idea is that p;(x,y) is related to the probability that
a particle starting at the vertex z at time 0 will be at the vertex y at time t.
Background material on discrete- and continous-time Markov chains can be found
in [2].

Starting point of the project is the book [I] on which the ISem lectures are based. In
Sections 0.10 and 2.5 one can find the definition of the process associated to a graph.
Then Section 6.6 deals with the probabilistic view on recurrence; in particular,
in Theorem 6.35 the equivalence of the analytic and probabilistic descriptions of
recurrence is proved. An interesting ‘side quest’ can be found in Section 7.9, where a
probabilistic interpretation of stocastic completeness is given. The precise selection
of topics will be decided among the participants of the project.

This project is suited for 3 to 4 students.
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