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PRE-REQUISITES: Set Theory, Permutations and Combinations, Calculus, Real Analysis,
Linear Algebra

COURSE EDUCATIONAL OBJECTIVES:

1. To introduce the basic concepts of probability and random variables

2. To introduce the basic concepts of multiple Random variables

3. To Understand concepts of operations on multiple random variables

4. To analyze the functions of complex variable with a review of elementary complex
Functions and to learn continuity, differentiability and analyticity of a complex
function

5. To understand the Taylor and Laurent expansion with their use in finding out
the residue and improper integral

UNIT I : Probability & Random Variable 09
Probability through Sets and Relative Frequency: Experiments and Sample Spaces,
Discrete and Continuous Sample Spaces, Events, Probability Definitions and Axioms, Joint
Probability, Conditional Probability, Total Probability, Bayes’ Theorem, Independent
Events.

Random variables: Definition of a random variable - conditions for a function to be a
random variable- discrete and continuous random variables - Mixed Random Variable.
Distribution and Density functions and their properties: Gaussian random variable - Other
distributions and density functions (Binomial, Poisson, Uniform, Exponential and
Rayleigh).

UNIT II : Operations on Random variable 09

One Random Variable - Expectation: Expected value of a Random variable - Expected
value of a function of a Random variable.

Moments: Moments about the origin, Central moments, Variance and Skew Functions
that Give Moments: characteristic function - Moment generating functions.

Multiple Random Variables: Vector Random Variables, Joint Distribution and its
properties: Joint distribution function - properties of joint distribution - Marginal
Distribution Functions.

Joint density and its properties : joint density function - properties of Joint density -
Marginal density functions. Conditional distribution and density - point conditioning.
Statistical Independence.

UNIT III : Operations on Multiple Random variables 09
Expected Value of a Function of Random Variables: Joint Moments about the Origin -
Joint Central Moments. Joint Characteristic Functions.

Jointly Gaussian Random Variables: Two Random Variables case - Properties of Gaussian
random variables.

UNIT IV:Complex Variable - Differentiation 09
Introduction to functions of complex variable-concept of Limit & continuity-
Differentiation, Cauchy-Riemann equations, analytic functions harmonic functions,
finding harmonic conjugate-construction of analytic function by MilneThomson method.

UNIT V:Complex Variable - Integration 09
Line integral - Cauchy’s integral theorem(Simple Case), Cauchy Integral formula,

Power series expansions: Taylor’s series,Laurent’s series, zeros of analytic functions,
singularities.Residues, Cauchy Residue theorem (without proof).
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COURSE OUTCOMES:

Onsuccessfulcompletionofthecourse,studentswillbeableto Pos

CO1 \Understand the concepts of Probability, Random Variables and
their characteristics PO1, PO2, PO3

CO2 |Learn how to deal with multiple random variables, conditional

probability, joint distribution and statistical independence. PO1, PO2, PO3

CO3 [Formulate and solve the engineering problems involving

random variables. PO1, PO2, PO3

CO4 Analyze limit, continuity and differentiation of functions of
complex variables and Understand Cauchy-Riemann equations, PO1, PO2, P03
analytic functions and various properties of analytic functions.

CO5 \Understand Cauchy theorem, Cauchy integral formulas and
apply these to evaluate complex contour integrals. Classify,
singularities and poles; find residues and evaluate complex
integrals using the residue theorem.

PO1, PO2, P03

TEXT BOOKS:
1. Peyton Z. Peebles, “Probability, Random Variables & Random Signal Principles”,
4th Edition, TMH, 2002.
2. B.S.Grewal,HigherEngineeringMathematics, KhannaPublishers,2017, 44" Edition
REFERENCE BOOKS:
1. Athanasios Papoulis and S. Unnikrishna Pillai, “Probability, Random Variables and
Stochastic Processes”, 4th Edition, PHI, 2002
2. Erwin Kreyszig, Advanced Engineering Mathematics, Wiley India
3. Henry Stark and John W.Woods, “Probability and Random Processes with
Application to Signal Processing,” 3rd Edition, Pearson Education, 2002.
4. B.V.Ramana, Higher Engineering Mathematics, Mc Graw Hill publishers.
ONLINE LEARNING RESOURCES:
1. https://onlinecourses.nptel.ac.in/noc20_ma50/preview
2. https://onlinecourses.nptel.ac.in/noc21 ma66/preview#:~:text=This%20course
%20provides%20random%20variable,and%20simple%20Markovian%?20queueing
%20models.
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