ECE 604 Stochastic Processes
Fall 2023

Instructor: Weihua Zhuang, EIT 4156, x35354, email:wzhuang@uwaterloo.ca

Office Hour: Wednesdays, 2:00-3:00pm @ EIT 4156
Prerequisite: ECE206 or equivalent (subject to the approval of instructor)

Text: Sheldon M. Ross, Introduction to Probability Models, 12nd ed., Academic Press, 2019
(Hardback ISBN: 9780128143469; eBook ISBN: 9780128143476)

This course studies fundamentals in probability theory and random processes. It is strongly
recommended that students in communications, networks, signal processing, control, and other
related areas should take this course.

Course Outline:

e Review: probability and conditional probability, random variables, probability density
function, probability mass function, cumulative distribution function, mean and variance,
moment generating functions.

e Convergence concepts: convergence in mean square, convergence almost everywhere,
convergence in probability, convergence in distribution.

e Markov chains: Chapman-Kolmogorov equations, time reversibility, Markovian decision
process.

e Poisson processes: exponential distribution, Poisson process, generalization of the Poisson
process.

e Continuous-time Markov chains: birth and death process, transition probability function,
time reversibility, uniformization.

e Renewal processes: limit theorems, renewal reward process, regenerative process.

e Stationary processes: Brownian motion, white noise, Gaussian process, stationary process.
Grading: Midterm Examination = 30%, Final Examination=70%.
References for Chapters 1-3 (reserved in DC library):

e Jan F. Blake, An introduction to applied probability, 1979 (call number: QA273.B586
1987)

e Sheldon M. Ross, A first course in probability, 9th ed., 2012 (ISBN10: 1-292-02492-5)

e Athanasios Papoulis, Probability, Random Variables, and Stochastic = Processes, 2002
(QA273 .P2 2002)



Academic Honesty: ECE604 adopts a zero-tolerance policy with regard to Breach of Academic
Honesty. Please refer to the UWaterloo academic integrity website <
https://uwaterloo.ca/academic-integrity/> for detail information. Please note that the buying and
selling of course material (including lecture slides, evaluation items, and materials) may
constitute an infringement of intellectual property rights and/or a breach of Academic Honesty.
Additional information on student responsibilities, regulations and policies can be found at <
https://uwaterloo.ca/graduate-studies-postdoctoral-affairs/current-students/student-
responsibilities-regulations-and-policies>.

Copyright Information: The course materials are designed for use as part of the ECE604
course at UWaterloo and are the property of the instructor unless otherwise stated. Third party
copyrighted materials (such as books and journal articles) have either been licensed for use in
this course or fall under an exception or limitation in Canadian Copyright law. Copying this
material for distribution (e.g. uploading material to a commercial third-party website) may lead
to a violation of Copyright law.

Assignment Submission and Lateness Penalties: Proper academic performance depends on
students doing their work not only well, but on time. Accordingly, each assignment is due by
11pm on its due date and you are required to upload your assignment online via a unique
submission link sent to your uwaterloo email account from Crowdmark. Unless otherwise
indicated, e-mailed assignments will not be accepted. An assignment is considered LATE if
uploaded after 11:00pm on the due date. Late assignments will be penalized with a 10% grade
reduction per day, unless they are accompanied by a doctor’s or by other official documentation
detailing a serious matter.





