Preface

These notes attempt to provide an elementary introduction to the one-dimensional
discrete-time branching random walk and to exploit its spinal structure.

They begin with the case of the Galton—Watson tree for which the spinal
structure, formulated in the form of the size-biased tree, is simple and intuitive.

Chapter 3 is devoted to a few fundamental martingales associated with the
branching random walk.

The spinal decomposition is introduced in Chap.4, first in its more general
form, followed by two important examples. This chapter gives the most important
mathematical tool of the notes.

Chapter 5 forms, together with Chap.4, the main part of the text. Exploiting
the spinal decomposition theorem, we study various asymptotic properties of
the extremal positions in the branching random walk and of the fundamental
martingales.

The last part of the notes presents a brief account of results for a few related and
more complicated models.

The lecture notes by Berestycki [43] and Zeitouni [235] give a general and
excellent account of, respectively, branching Brownian motion and the F-KPP
equation and branching random walks with applications to Gaussian free fields.
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