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This book is an introduction to stochastic processes and 
stochastic models at the undergraduate level. While the 
emphasis is placed in developing the theory and 
computational techniques, a number of applications is 
presented in detail. Two introductory chapters, in discrete 
and “continuous” probability are included. The emphasis in 
these chapters is placed on topics and techniques that will be 
useful in the study of stochastic processes. We begin this 
study with the simple random walk and discrete time Markov 
chains. Following what is becoming the standard approach in 
the literature, a purely probabilistic approach is used in their 
analysis. However, a whole separate chapter is dedicated to 
the algebraic treatment, including the fundamental theorem 
of Perron and Frobenius, because we believe that the 
interplay between probability and linear algebra, on one hand 
deepens the understanding of the concepts and, on the 
other, prepares the student for the computational aspects of 
the subject. Time reversibility

in Markov chains is studied both as a fundamental concept 
and in terms of its computational implications. The Poisson 
process and its properties are studied in some depth (for an 
undergraduate account) whereas continuous time Markov 
chains are treated with emphasis on the intuitive part of the 
theory and on applications, in order to maintain the 
mathematical tools needed at a modest level. The discussion 
of renewal theory is extensive. It includes precise statements 
of Blackwell’s Theorem and the Key Renewal Theorem but 
not its proof. Furthermore, a whole chapter is dedicated to 
applications of the renewal equation to Risk Theory and 
mathematical population models. Unfortunately, space and 
time limitations prevented us from discussing regenerative 
processes. The presentation of Brownian motion is kept at a 
mathematically elementary level while the chapter on 
martingales includes both an elementary and a 
mathematically more advanced part, adequate for students 
with the appropriate preparation.
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