
By a self-similar process we mean a stochastic 
process having the scaling property. Self-similar 
processes often arise in various parts of probability 
theory as limit of re-scaled processes. Among several 
classes of self-similar processes, of particular interest 
to us is the class of self-similar strong Markov 
processes (ssMp). 

The ssMp's are involved for instance in branching 
processes, Lévy processes, coalescent processes 
and fragmentation theory. Some particularly 
well-known examples are Brownian motion, Bessel 
processes, stable subordinators, stable processes, 
stable Lévy processes conditioned to stay positive, 
etc. Our main purpose in this course is to give a 
panorama of properties of ssMp's that have been 
obtained since the early sixties under the impulse of 
Lamperti's work, where the study of the case of 

positive valued ssMp's is initiated. The main result in 
Lamperti's work establishes that there is an explicit 
bijection between positive valued ssMp's and real 
valued Lévy processes. Recently it has been proved 
by Alili et al. that      -valued ssMp's are in a bijection 
with a generalization of Lévy processes, namely 
Markov Additive Processes (MAP). 

In this course we will mainly focus in the study of 
ssMp's making a systematic application of the 
fluctuation theory of Lévy processes and MAP's. So, 
we will start by giving a review of some key results in 
the fluctuation theory of Lévy processes and random 
walks, and then extending some of those results to 
MAP's. We will study some particular examples, 
most of them are ssMp's obtained as a path 
transformation of stable processes.


