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Module Objectives
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1. The objective of this module is to provide students with a comprehensive

understanding of the fundamental principles of probability and random processes.

2. developing a solid foundation in probability theory, understanding various types of

random variables and their distributions.

Exploring the concepts of random vectors and processes.
Learning how to apply these principles to practical problems and real-world

scenarios, particularly in the fields of communication engineering.

Module Learning
Outcomes
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1.

Understand and apply the basic concepts of probability, including joint and
conditional probability, Bayes' theorem, and statistical independence.
Define and distinguish between discrete and continuous random variables,
and work with their cumulative distribution functions, probability mass
functions, and probability density functions.

Calculate and interpret expectations, moments, and functions of random
variables.

Analyze random vectors and variables through joint, marginal, and conditional
distributions and densities, and understand the concepts of correlation,
covariance, and higher moments.

Apply the concepts of independent, uncorrelated, and orthogonal random
variables to various problems.

Explore the properties and applications of random and stationary processes,
including renewal processes, queues, Wiener processes, and Gaussian
processes.

Indicative Contents
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Indicative content includes the following.

1- Elementary Concepts in Probability:

Introduction to Probability and Counting
Joint and Conditional Probability

Bayes' Theorem

Statistical Independence

Bernoulli Trials

2- Counting methods (4 types of counting)

3- Discrete and Continuous Random Variables:

Cumulative Distribution Functions (CDF)
Probability Mass Functions (PMF) and Probability Density Functions (PDF)

Families of Discrete and Continuous Random Variables
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e Expectation and Moments
e Functions of Random Variables
4- Random Vectors and Variables:
e Joint, Marginal, and Conditional Distributions and Densities
e Correlation, Covariance, and Higher Moments
e Independent, Uncorrelated, and Orthogonal Random Variables
e Sum of Random Variables and Other Functions
e Jointly Gaussian Random Variables

e Application to Estimation

Elementary concepts in probability: Introduction to Probability and Counting, Joint and
Conditional Probability, Bayes' theorem Statistical Independence; Bernoulli Trials.
Discrete and continues random variables: Cumulative distribution, probability mass,
and probability density functions; families of discrete and continuous random
Description variables, expectation; moments, functions of a random variables. Random vectors
and variables: Joint, marginal and conditional distributions and densities; correlation,
covariance and higher moments; independent, uncorrelated and orthogonal random
variables; sum of random variables (and other functions); jointly Gaussian random
variables; application to estimation. Random and Stationary Processes.

Learning and Teaching Strategies
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In this course, students are guided by:

e Using different examples.

e Using different styles of discussion that aim to connect the theoretical and
practical sides.

Strategies e Asking questions and giving exercises that require analysis and conclusions
related to lectures.

e Encourage students to participate in discussions and do the practical work.

e Encourage students to work in groups.

e Using brainstorm and imagination to encourage student to solve problem
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Structured SWL (h/sem) 78 Structured SWL (h/w) 5
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Module Evaluation

Time/Numb Relevant Learning
Weight (Marks) Week Due
er Outcome

Quizzes 1 10% (10) 4,8and 12 | LO #1 to #6,
Formative Assignments 2 10% (20) 7 and 13 LO #1 to #6, LO #7 to #14
assessment Projects / Lab.

Report 2 5% (10) 13 All
Summative Midterm Exam 1hr 10% (10) 9 LO #1 - #6
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Ssladll £ 9ud)l zlghal!

Material Covered

Week 1 Introduction to Probability and Counting

Week2 | j5int and Conditional Probability

Week 3 Bayes' Theorem and Statistical Independence

Week4 | counting methods (draw with and without replacement)

Week 5 | counting methods (draw with and without order)

Week 6 Introduction to discrete random variables

Week 7 Bernoulli trials and Probability mass functions (PMF) and examples
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Week 8

Expectation, Moments, and Functions of Random Variables in discrete RV

Week 9

Mid term

Week 10

Introduction to continuous random variables, Probability density functions (PDF) and cumulative
distribution functions (CDF)

Week 11

Key continuous distributions and their applications

Week 12

Expectation, Moments, and Functions of Random Variables in continuous random variable

Week 13

Random Vectors - Joint, Marginal, and Conditional Distributions

Week 14

Correlation, Covariance, and Higher Moments

Week 15

Independent, Uncorrelated, and Orthogonal Random Variables

Week 16

Random and Stationary Processes

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week 10

Week 11

Week 12

Week 13

Week 14

Week 15

Learning and Teaching Resources
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Text Available in the Library?
e H. Pishro-Nik, "Introduction to probability, statistics, and
Required Texts Yes
random processes", Kappa Research LLC, 2014.
Recommended
No
Texts
Websites https://www.probabilitycourse.com,
Grading Scheme
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Group Grade el Marks % | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good [BEgevE 80 -89 Above average with some errors
(S:(;:(ielsgoG)roup C - Good RVES 70-79 Sound work with notable errors
D - Satisfactory twgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (AIlaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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