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ELEC ENG 3TQ3 

Probability and Random Processes 

Fall 2017  

Course Outline 

 

CALENDAR/COURSE DESCRIPTION 

 

Probability theory, random variables, expectations; random processes, autocorrelation, power spectral densities; 

statistical inference; and analysis of variance. 

 

PRE-REQUISITES AND ANTI-REQUISITES  

 

Prerequisite(s): Registration in any Computer Engineering or Electrical Engineering Program, MATH 2P04 or MATH 

2Z03 

Antirequisite(s): COMMERCE 2QA3 

 

SCHEDULE  

 

Lectures: TuThFr 11:30AM - 12:20PM, JHE 264  

Tutorial: We 9:30AM - 10:20AM, JHE 376 

 

INSTRUCTOR OFFICE HOURS AND CONTACT INFORMATION 

 

Dr. Timothy Field 
ITB-A215 
field@mcmaster.ca 
ext. 24194 

Office Hours: Thursday 14:30  - 16:00 
priority sign-up sheet posted on course website 

 

 

TEACHING ASSISTANT OFFICE HOURS AND CONTACT INFORMATION 

  

TA # Name Location Ext / Tel Email Hours 

1 Pydimarri, 
Phaneendra 

ITB-A103 26112 pydimarv@mcmaster.ca We 17:00 -18:30 

2 Erfanian 
Arghavarian, 
Saeed 

ITB-A202 23151 erfanias@mcmaster.ca We 11:00 - 12:30 

3 Rahbarfam, 
Saber 

ITB/A204 

Desk # 10 

24087 rahbas1@mcmaster.ca Mo 16:30 - 18:00 

4 Jia Aining ITB/A301 27935 jiaa4@mcmaster.ca Mo 11:00 - 12:30 

5 Heidarpour, 
Mehrnoosh 

ITB/A202 23151 heidarpm@mcmaster.ca Th 16:30 - 18:00 

mailto:pydimarv@mcmaster.ca
mailto:erfanias@mcmaster.ca
mailto:rahbas1@mcmaster.ca
mailto:jiaa4@mcmaster.ca
mailto:heidarpm@mcmaster.ca
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COURSE WEBSITE/ALTERNATE METHODS OF COMMUNICATION 

 

http://www.ece.mcmaster.ca/~field/courses/ee3tq3 

 

COURSE OBJECTIVES 

 

The course provides a basic foundation in the understanding of set theory, concepts of randomness, chance and 
probability for discrete and continuous type events, and the skills necessary to formulate and manipulate mathematical 
expressions describing such events. Systems evolving in time as a sequence of random events constitute random 
processes, which abound in the physical world. The course illustrates how to apply probabilistic techniques to 
investigate these processes in a variety of simple engineering type problems.  
 
Overview of Topics: 
 
Probability and set theory, discrete and continuous random variables, pairs of random variables, random vectors, sums 
of random variables, statistical estimation of a random variable;  stochastic processes: the Poisson process, 
stationarity; Gaussian processes; random signal processing: autocorrelation, filtering of random processes, power 
spectral densities, Wiener-Khintchine theorem. 
 

By the end of this course, students should be adept in terms of the following: 

 

 Use of probability density functions for continuous random variables, in the single and multi-variable case. 

Ability to extract marginal distributions and distributions of functions of multiple variables 

 Apply statistical measures to data including sample mean, variance and standard deviation, and quantify the 

effect of additional data 

 Understand the relationship between autocorrelation and spectrum of a random process, and apply these 

concepts in the design of linear time invariant filters 

 Calculation of the moment generating function, and its application to statistical properties of random sums in 

modelling data streams 

 Use of Bayes' theorem in simple problems, including parameter estimation 

 

 

ASSUMED KNOWLEDGE  

 

Multi-variable calculus; some familiarity with discrete mathematics and basic concepts in probability 

 

 

COURSE MATERIALS  

 

Required Text: Probability and Stochastic Processes: A Friendly Introduction for Electrical and Computer Engineers, 
Roy D.Yates & David.J. Goodman. Wiley 3rd Edition.1 ISBN  9781118324561  

                                                           
1 2nd edition is also acceptable 

http://www.ece.mcmaster.ca/~field/courses/ee3tq3
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Calculator: use of any calculator is permitted 

 

Other Materials: none 

 

 

 

COURSE OVERVIEW 

 

Date/Week Topic Readings 

1 Set theory & probability 
Axioms of probability 
Independence 

posted 

2 Bayes' theorem 
Counting methods and independent trials  
- binomial distribution 
Probability mass functions: Poisson, Geometric, 
Pascal 

 

3 Cumulative Distribution Function (CDF) 
Averages 
Functions of a random variable 

 

4 Variance 
Probability density functions (PDF) 
Expected values / functions of a random variable  

 

5 Families (exponential) 
Delta functions 
Generating samples with given distribution / 
converse (CDF) 

  

6 Mixed RVs 
Marginals 
Independence - geometry 

 

7 Functions of two random variables 
Expected values 
Correlation 

 

8 Expectation of sum,  
PDF of sum 
Correlation and random vectors 

 

9 Sum of random variables 
Moment generating function 
Random sums 

 

10 Poisson process, Gaussian processes  
11 Expected value, correlation and stationarity  
12 Filtering and spectral properties, Wiener-

Khintchine theorem 
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ASSESSMENT 

 

Component Weight 

Midterm test 25% 

Assignments / quizzes 20% 

Final Exam  55% 

Total 100% 
 

Grading policies percentage weights for missed midterm / assignments will be transferred to final exam;  

 

Lectures: attendance strongly advised  
 
Tutorials:  
 

 - based on homework problems, posted on web; attendance strongly advised  

 - work in drop box in ITB Annex post room by 4:30pm day before tutorial (zero credit)  
 

Assignments / quizzes: four (4)  in total spread evenly throughout the term 

 

 

ACCREDITATION LEARNING OUTCOMES 

 

Note: The Learning Outcomes defined in this section are measured throughout the course and form part of the 

Department’s continuous improvement process.  They are a key component of the accreditation process for the 

program and will not be taken into consideration in determining a student’s actual grade in the course.  For more 

information on accreditation, please ask your instructor or visit: http://www.engineerscanada.ca . 

 

 

Outcomes Indicators Measurement Method(s) 

Use of probability density functions for continuous random 
variables, in the single and multi-variable case. Ability to 
extract marginal distributions and distributions of functions 
of multiple variables 

1.1 Exam / test / assignments / quizzes 

 Apply statistical measures to data including sample mean, 
variance and standard deviation, and quantify the effect of 
additional data  

2.2 As above 

Understand the relationship between autocorrelation and 
spectrum of a random process, and apply these concepts in 
the design of linear time invariant filters  

 12.1 As above 

Calculation of the moment generating function, and its 
application to statistical properties of random sums in 
modelling data streams 

1.1 As above 

Use of Bayes' theorem in simple problems, including 
parameter estimation 
 

2.1 As above 

http://www.engineerscanada.ca/
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ACADEMIC INTEGRITY 

 

You are expected to exhibit honesty and use ethical behaviour in all aspects of the learning process.  Academic 

credentials you earn are rooted in principles of honesty and academic integrity. 

 

Academic dishonesty is to knowingly act or fail to act in a way that results or could result in unearned academic credit 

or advantage.  This behaviour can result in serious consequences, e.g. the grade of zero on an assignment, loss of 

credit with a notation on the transcript (notation reads: “Grade of F assigned for academic dishonesty”), and/or 

suspension or expulsion from the university. 

 

It is your responsibility to understand what constitutes academic dishonesty.  For information on the various types of 

academic dishonesty please refer to the Academic Integrity Policy, located at 

http://www.mcmaster.ca/academicintegrity  

 

The following illustrates only three forms of academic dishonesty: 

 

1. Plagiarism, e.g. the submission of work that is not one’s own or for which other credit has been obtained. 

2. Improper collaboration in group work. 

3. Copying or using unauthorized aids in tests and examinations. 

 

ACADEMIC ACCOMMODATIONS 

 

Students who require academic accommodation must contact Student accessibility Services (SAS) to make 

arrangements with a Program Coordinator.  Academic accommodations must be arranged for each term of study.  

Student Accessibility Services can be contact by phone at 905.525.9140 ext. 28652 or e-mail at sas@mcmaster.ca.  

For further information, consult McMaster University’s Policy for Academic Accommodation of Students with 

Disabilities.   

 

NOTIFICATION OF STUDENT ABSENCE AND SUBMISSION OF REQUEST FOR RELIEF FOR MISSED ACADEMIC WORK 

 

In the event of an absence for medical or other reasons, students should review and follow the Academic Regulation 

in the Undergraduate Calendar "Requests for Relief for Missed Academic Term Work": 

http://www.mcmaster.ca/msaf/ 

 

NOTICE REGARDING POSSIBLE COURSE MODIFICATION 

 

The instructor and university reserve the right to modify elements of the course during the term.  The university may 

change the dates and deadlines for any or all courses in extreme circumstances.  If either type of modification 

becomes necessary, reasonable notice and communication with the students will be given with explanation and the 

opportunity to comment on changes.  It is the responsibility of the student to check their McMaster email and course 

websites weekly during the term and to note any changes. 

http://www.mcmaster.ca/academicintegrity
mailto:sas@mcmaster.ca
http://www.mcmaster.ca/policy/Students-AcademicStudies/AcademicAccommodation-StudentsWithDisabilities.pdf
http://www.mcmaster.ca/policy/Students-AcademicStudies/AcademicAccommodation-StudentsWithDisabilities.pdf
http://www.mcmaster.ca/msaf/

