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This book introduces the fundamental elements of stochastic 
processes, covering basic concepts, core knowledge, and 
essential methods. It is organized into seven chapters, which 
include: the foundations of probability, concepts of stochastic 
processes, Poisson processes, discrete-time Markov chains, 
continuous-time Markov chains, simple Markovian queueing 
models, and stationary processes. Each chapter features figures, 
examples, exercises, and either solutions or guidance to support 
learning. Written from a non–measure-theoretic perspective, 
the book is accessible and highly readable, making it especially 
suitable for self-study. 

The intended audience includes senior undergraduate and 
junior graduate students, as well as teachers in fields such 
as engineering, economics, management science, operations 
research, and applied mathematics. It also serves as a valuable 
reference for researchers and professionals with an interest in 
stochastic processes.

Jiashan TANG is full professor of mathematics and director of the 
Stochastics Research Center at Nanjing University of Posts and 
Telecommunications (NUPT). He received his Ph.D. in mathematics 
from Beijing Normal University in 1997 and was a Postdoctoral 
Fellow in the School of Mathematics and Statistics at Carleton 
University (2002–2003). His research interests include probability 
theory, applied stochastic processes, queueing theory, signal 
and information processing, applied statistics, and data science

PROBABILITY 
THEORY

PROBABILITY 
THEORY



9 782759 839186

ISBN : 978-2-7598-3918-6

www.edpsciences.org

Elements of Stochastic Processes

Textbooks for Tomorrow’s Scientists

Jiashan TANG

Textbooks for Tomorrow’s Scientists J
. TA

N
G

Elem
en

ts of Stoch
astic Processes

Elements of Stochastic Processes
Jiashan TANG

This book introduces the fundamental elements of stochastic 
processes, covering basic concepts, core knowledge, and 
essential methods. It is organized into seven chapters, which 
include: the foundations of probability, concepts of stochastic 
processes, Poisson processes, discrete-time Markov chains, 
continuous-time Markov chains, simple Markovian queueing 
models, and stationary processes. Each chapter features figures, 
examples, exercises, and either solutions or guidance to support 
learning. Written from a non–measure-theoretic perspective, 
the book is accessible and highly readable, making it especially 
suitable for self-study. 

The intended audience includes senior undergraduate and 
junior graduate students, as well as teachers in fields such 
as engineering, economics, management science, operations 
research, and applied mathematics. It also serves as a valuable 
reference for researchers and professionals with an interest in 
stochastic processes.

Jiashan TANG is full professor of mathematics and director of the 
Stochastics Research Center at Nanjing University of Posts and 
Telecommunications (NUPT). He received his Ph.D. in mathematics 
from Beijing Normal University in 1997 and was a Postdoctoral 
Fellow in the School of Mathematics and Statistics at Carleton 
University (2002–2003). His research interests include probability 
theory, applied stochastic processes, queueing theory, signal 
and information processing, applied statistics, and data science.

PROBABILITY 
THEORY

PROBABILITY 
THEORY



Textbooks for Tomorrow’s Scientists

Jiashan TANG

Elements of Stochastic
Processes



Printed in France

EDP Sciences – ISBN(print): 978-2-7598-3918-6 – ISBN(ebook): 978-2-7598-3919-3
DOI: 10.1051/978-2-7598-3918-6

All rights relative to translation, adaptation and reproduction by any means whatsoever
are reserved, worldwide. In accordance with the terms of paragraphs 2 and 3 of Article 41
of the French Act dated March 11, 1957, “copies or reproductions reserved strictly for
private use and not intended for collective use” and, on the other hand, analyses and
short quotations for example or illustrative purposes, are allowed. Otherwise, “any
representation or reproduction – whether in full or in part – without the consent of the
author or of his successors or assigns, is unlawful” (Article 40, paragraph 1). Any
representation or reproduction, by any means whatsoever, will therefore be deemed an
infringement of copyright punishable under Articles 425 and following of the French
Penal Code.

The printed edition is not for sale in Chinese mainland. Customers in Chinese mainland
please order the print book from Science Press. ISBN of the China edition: Science Press
978-7-03-059620-8

� Science Press, EDP Sciences, 2025




































































