Zentralblatt MATH 1931 – 2002 © European Mathematical Society, FIZ Karlsruhe & Springer-Verlag Berlin-Heidelberg

Zbl. Math. 0938.60001

Woess, Wolfgang Markov chains and discrete potential theory. (Catene di Markov e teoria del potenziale nel discreto). (Italian) Quaderni dell’Unione Matematica Italiana. 41. Bologna: Pitagora Editrice. 165 p. (1996). [ISBN 88-371-0842-7]

This book is entirely devoted to the study of Markov chains on finite or enumerable spaces. It comes from a series of lectures given by the author, and constitutes essentially a clear and accessible basic course on the theory of Markov chains on discrete spaces, only assuming that basic notions of probability theory are known. All along, several examples are given and discussed. So in particular the notions of irreducibility, periods, recurrence, invariant measure and convergence to it, random walks (mainly on finite groups and on trees) are introduced, the whole with some emphasis on generating functions. The course moves then towards the potential theory of discrete chains, introducing (super)harmonicity, induced chains, Riesz decomposition, domination principle. The book is finally completed with two chapters on Martin boundary, developing the concepts of supermartingale, excessive measure, minimal and Poisson boundaries, and establishing the convergence at boundary and the representation of superharmonic functions. The examples of random walks on Z^d and on infinite trees are eventually discussed in detail.

J.Franchi (Paris) Keywords:

Markov chain; recurrence and transience; invariant measure; superharmonic function; Martin boundary; Poisson boundary; representation theorem Classification:

∗60-01 Textbooks (probability theory) 60J10 Markov chains with discrete parameter 31C20 Discrete potential theory, etc. 60J50 Boundary theory (probability) Published: 1996 Document Type: B