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Directorate of Academic Planning
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA
KAKINADA-533003. Andhra Pradesh, INDIA
{Established by AP Government Act No. 30 of 2008)

Lr. No. DAP/RAC/ ILIIT & IV Year /B. Tech/B. Pharmucy/2021 Date 08.10.2021
Dr. R. Srinivasa Raao,
Director, Academic Planning
JNTUK, Kakinada
To
All the Principals of Affiliated Colleges,
JNTUK. Kakinada.
. £ Revised Academic Calendar for II, III, IV Year - B. Tech/B. Pharmacy for the AY 2021-22
(As per G.O. Rt. No. 242, Higher Education (U.E) Dept., dated 13.09.2021)
1 SEMESTER
Description From | To Weeks
Commencement of Class Work 01.10.2021 |
I Unit of Instruction 01.10.2021 | 20.11.2021 | TW
I Mid Examinations 22.11.2021 | 27.11.2021 1W
I1 Unit of Instructions 29.11.2021 | 15.01.2022 | TW
I Mid Examinations 17.01.2022 | 22.01.2022 W
Preparation & Practicals 24.01.2022 | 29.01.2022 1w
End Examinations 31.01.2022 | 12.02.2022 | 2W
Commencement of Il Semester Class Work | 14.02.2022 | L
I1 SEMESTER
I Unit of Instructions 14.02.2022 | 02.04.2022 | TW
I Mid Examinations 04.04.2022 | 09.04.2022 | 1W
11 Unit of Instructions 11.04.2022 | 28.05.2022 | W |
5 11 Mid Examinations 30.05.2022 | 04.06.2022 | 1W |
! Preparation & Practicals | 06.06.2022 | 11.06.2022 | 1W
o End Examinations - | 13.06.2022 | | 25.06.2022 2W |
Commencement of next Year Class Work | -
Note: Calendar is prepared with 8 hrs/day hence 7 weeks per instruction period

R. Suwiv o=l LY
Dire‘ctor AcadeB}ic g!‘gmﬂng
Academic Planning
M nada
Avanthi Instifte of Fncq & Technology

Tamaram Makavar2oalam Rd .
Virakhapatnam Distrit . Dier A3 1142

Copy to the Secretary to the Hon’ble Vice Chancellor, INTUK
Copy to Rector, Registrar, INTUK

Copy to Director Academic Audit, INTUK

Copy to Director of Evaluation, INTUK




AVANTHI INSTITUTE OF ENGINEERING & TECHNOLOGY
TAMARAM(V), MAKAVARAPALEM (M)

VISAKHAPATNAM-531113
ACADEMIC CALENDAR
. Commencement of Class Work for IIB., Tech- I Sem: 01.10.2021
L Description From To Weeks
' T Unit of Instructions 01.10.2021 |20.11.2022 | 7W
LM id Examinations 22.11.2021 | 27.11.202% | 1W
11 Unit of Instructions 29.11.2021 | 15.01.2022 | 7W
| IT Mid Examinations 17.01.2022 | 22.01.2022 | 1W
| Preparation &Practicals 24.01.2022 |29.01.2022 | 1IW
ind Examinations 31.01.2022 | 12.02.2022 | 2W
*Mid Examinations are to be conducted without effecting the regular class work
A Week Date No. ?f
ow Working Reports to be Submitted Target
No From To Days Date
1 1-Oct-21 2-Oct-21 |
2 4-Oct-2021 9-Oct-21 6 Monthly Attendance and On or
7 7 Syllabus Completion report before
2 11 Cordl 16-Ock-l < up t0 30.10.2021 and 01-Nov-
4 18-Oct-2021 23-Oct-21 5 student Counseling 2021 i
5 25-Oct-21 30-Oct-21 6 !
6 1-Nov-2021 6-Nov-21 5 Monthly Attendance and | Onor |
7 8-Nov-21 13-Nov-21 6 Syllabus Completion report before |
up to 20.11.2021 and| 22-Nov-
8 15-Nov-2021 20-Nov-21 6 student Counseling 2021
I-Mid & Submission of Absentee Onor |
9 22-Nov-21 27-Nov-21 Online Statement and  Result before |
Examinations | Analysis 29-Nov-21
10 29-Nov-2021 4-Dec-21 6 Monthly Ansadaics sod| (Omor
& 11 6-Dec-21 11-Dec-21 6 Syllabus Completion report before
12 13-Dec-2021 18-Dec-21 6 up to 25122021 and| 27-Dec-
13 20-Dec-21 25-Dec-21 5 Stude’nt Counselmg 2021
14 27-Dec-2021 1-Jan-22 5 Monthly Attendance and On or
Syllabus Completion report before
_Jan- _Jan-22 6 y P €po
3 s a2 up to 12.01.2022 and 17-Jan-
16 10-Jan-2022 15-Jan-22 2 student Counseling 2022
[I-Mid & | Submission of Absentee S;&;
17 17-Jan-22 22-Jan-22 Online Statement and  Result | , dFari.
Examinations | Analysis 2022
Submission of all Academic Documents Maintained by Faculty '

Total No. of. Working Days: 74
Expected Total No. of Periods per Subject: 80



Events to be organized

S. No Name of the Event Event Date
1 Induction Meet First Week of Oct 2021
2 Industrial Visit Last Week of Dec 2021

Avanthi Instituté of Engg. & Technology
Tamaram, Makavarapalem Md.,
Visakhapatnam District., Pin: 531113



VISAKHAPATNAM-531113
ACADEMIC CALENDAR

AVANTHI INSTITUTE OF ENGINEERING & TECHNOLOGY
TAMARAM(Y), MAKAVARAPALEM (M)

Commencement of Class Work for I1B.Tech- 11 Sem: 14.02.2022

Description From " To _Weolc_s
1 Unit of Instructions 14.02.2022 | 02.04.2022 TW
- I Mid Examinations 04.04.2022 | 09.04.2022 | W
IT Unit of Instructions 11.04.2022 | 28.05.2022 | 7W
11 Mid Examinations 30.05.2022 | 04.06.2022 | IW -
| Preparation &Practicals 06.06.2022 | 11.06.2022 | IW
End Examinations 13.06.2022 | 25.05.2022 | 2W
*Mid Examinations are to be conducted without effecting the regular class work
- Date No. of
» n:.-el\ Working | Reports to be Submitted Target
. No From To Tavs Date
.1 | 14Feb-2022 | 19-Feb-22 6 Monthly Attendance and | On or
| 2 21-Feb-22 26-Feb-22 6 Syllabus Completion before
I 3 28-Feb-2022 5-Mar-22 6 report up to 12.03.2022 14-Mar-
| 4 7-Mar-22 12-Mar-22 6 and student Counseling 2022
5 14-Mar-2022 19-Mar-22 5 Monthly Attendance and On or
[ 6 21-Mar-22 26-Mar-22 6 Syllabus Completion before
i report up to 02.04.2022 | 04-Apr-
| 7 28-Mar-2022 2-Apr-22 3 and student Counseling 2022 |
| [-Mid & | Submission of Absentee | Onor
8 4-Apr-22 9-Apr-22 Online Statement and Result before
Examinations Analysis 11-Apr-22
9 11-Apr-2022 16-Apr-22 4 Monthly Attendance and On or
L 10 18-Apr-22 23-Apr-22 6 Syllabus Completion before
| 11 25-Apr-2022 30-Apr-22 6 report up to 07.05.2022 09-May-
BET 2-May-22 7-May-22 6 and student Counseling 2022
13 9-May-2022 14-May-22 6 Monthly Attendance and On or
14 16-May-22 21-May-22 6 Syllabus Completion before |
| report up to 28.05.2022 | 30-May-
13 23-May-2022 28-May-22 6 and student Counseling 2022
| I-Mid& | Submission of Absentee | OnO"
.16 30-May-22 4-Jun-22 Online Statement and Result clore
Examinations Analysis 0?,;:.:{:"

Submission of all Academic Documents Maintained by Faculty

Total No. of. Working Days: 80
Expected Total No. of Periods per Subject; 80




Events to be organized

S. No Name of the Event Event Date
1 | Industrial Visit 3%Week of Mar 2022
2 2-Day Technical Meet 3rd Week of April 2022
3 National symposium 3"“Week of May2022

P
Avanthi Institute of Engg. & Technology
Tamaram, Makavarapalem Md.,
Visakhapatnam District., Pin: 531112



TAMARAM, MAKAVARAPALEM
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING
II B.TECH - I SEMESTER(R20) ECE BRANCH TIME TABLE FOR THE ACADEMIC YEAR 2021-2022

AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

W.E.F: 01 10 2021

Signals & Systems(SS)

K Dhilli

! 1 2 3 4 5
DAY L — 2 RS (Eap— I
09:30-10:30 10:30-11:30 11:30-12:30 11:;0_-_01.00 02:00-03:00 03:00-04:00
MON SS RVSP EDC MEFA STLD(T)
__TUE EDC SS RVSP STLD JAVA(T)
WED MEFA RVSP EDC STLD JAVA
a ﬁ COUNSELLING/|
THU SS EDC STLD E REMIDIAL MEFA(T)
i . - = CLASSES _
FRI JAVA RVSP MEFA SS EDC(T)
.| DEPARTMENT ASSOC. I .
SAT B STLD MEETING B L . _S? LIBRARY/INTERNET
Electronic Devices & . : i " Object Oriented ng_ran;ang
[Cimui:s(EDC) B ncs Through Java(JAVA) N ki
Switching Theory & Logic ; Managerial Economms & Financial
Design(STLD) s L Analysis(MEFA) o i C’“i“"""_ -

Random Variables & Stochastic

R Prasad Rao

Processes(RVSP)

HEAD O 7 H [_ ‘l: !EI TTENT
DECART F ECE

Avantnn 10 il L-I‘-(J.'] &Terh.

Prln{:lpnl PRINCIPAL

Avanthi Institute of Engg. & Technology
Tamaram, Makavarapalem Md.,

Visakhapatnam District., Pin: 531113




AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

TAMARAM (V), MAKAVAAPALEM (M), VISAKHAPATNAM - 531113
DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

 Program Name: | IBTECHISEMECE 1&2  [AY  [2021-2022 -
CourseName: |RVSP ~  |Class/Sem |I/T
Faculty Name: | Dr. R Prasad Rao =
Lecture Toi Book/Web | Teaching
No opie Reference | Method(s)
| THE RANDOM VARIABLE
L "Review of pmbability theory, Definition of a T3 C&T: S/P
Random Variable"
2. | Conditions for a Function to be a Random Variable T3 C&T
5, | "Discrete, Continuous and T2 C&T ; S/P
" | Mixed Random Variables"
4. | Distribution and Density functions Tl C&T; CPS
5 "Properties of Binomial, Poisson, TI C&T
" | Uniform, Gaussian"
6. | Properties Exponential, Rayleigh n cer
7. | Properties Conditional Distribution, Conditional Density Tl CodL 0D
8. | REVISION ASG;Q
OPERATION ON ONE RANDOM VARIABLE -
EXPECTATIONS:
Introduction,
9. | Expected Value of a Random Variable T1 CaLiuF
Function of a Random Variable, Moments about the
1. Central Moments, Variance and Skew Tl C&T ; OL
12. Chebychev’s Inequality, Characteristic Function TI C&T
Moment Generating Function, Transformations of a Random
Non-Monotonic
14. | Transformations for a Continuous Random Variable L Catr
15, | REVISION




MULTIPLE RANDOM VARIABLES

Vector Random Variables, Joint Distribution Function

16, | Properties of Joint Distribution, Marginal Distribution Tl C&T ; OL
Functions
Conditional Distribution and Density, Statistical
17 Independence,Sum of Two Random Variables, Sum of TI C&T ; SEM
" | Several Variables
OPERATIONS ON MULTIPLE RANDOM
VARIABLES:
Joint Moments about the Origin,Joint Central Moments, Joint .
; : C&T ; OL
18. | Characteristic Functions Tl
Jointly Gaussian Random Variables: Two Random Variables
C&T ; CPS
19. | case, N Random Variables case L
20 Properties, Transformations of Multiple Random Variables TI C&T ; GD
21 Linear Transformations of Gaussian Random Variables. TI C&T
RANDOM PROCESSES - TEMPORAL
CHARACTERISTICS:
9. | The random process Concept, Classification of Processes T2 C&T ; OL
Deterministic and Nondeterministic Processes, Distribution C&T : /P
23. | and Density Functions !
24, | Concept of Stationarity and Statistical Independence, C&T ; SEM
First-Order Stationary Processes, Second-order and Wide-
25. | Sense Stationarity L C&l ;oL
Nth-order and Strict-Sense Stationarity, Time Averages and
26. | Ergodicity T2 C&T
Autocorrelation Function and its Properties, CrossCorrelation
27. | Function and its Properties, T2 C&T; GD
Covariance Functions, Gaussian Random Processes,
28. | Poisson Random Process. T1 C&T
RANDOM PROCESSES - SPECTRAL
CHARACTERISTICS:
29, | The Power Density Spectrum: Properties C&T




Relationship between Power Density Spectrum and T C&T ; S/P
30, | Autocorrelation Function
. T2 C&T. ASG
M. | The Cross-Power Density Spectrum, Propertics
Relationship between Cross-Power Density Spectrum and _ T2 N CécT . §/P
32. | Cross-Correlation Function.
LINEAR SYSTEMS WITH RANDOM INPUTS:
13 | Random Signal Response of Lincar Systems 9 C&T; OL
System RcspohéE ~ Convolution, Mean and Mean-squared T2 C&T ; SEM
34. | Value of System Response
Autocorrelation Function of Response, Cross-Correlation
T2 C&T
35. | Functions of Input and Output
Spectral Characteristics of System Response: Power Density C&T : CPS
36. | Spectrum of Response
37 CrossPower Density Spectra of Input and Output T2 C&T
35, | Band pass, Band-Limited and Narrowband Processes T2 C&T
- 39, | Propertis. T2 C&T
REVISION ASG: GD

= ——

C&T:-Chalk & Talk; S/P:-Slides/PPT; Videos; SEM: Seminar; Demo; CHART; ET/GL: Expert Talk/Guest Lecture; QUIZ; CPS:
Class room problem solving; GD:-Group discussion; RTCS: Real time case studies; JAR:-Journal article review; PD:-Poster
design; OL:-Online lecture/Google class room; Industrial Visit (IV), Assignment (ASG), Quiz/Puzzle (Q), Brain storming
“35), Think-Pair-Share (TPS), Certification(CERT), SIM: Simulation, P/G: Pledge/Greeting, Q/R: Quotes, references, LS:
-iterature Survey, RW: Report Writing, MM:Model making, PED: Professional/ethical dilemma, Coding, Activity/Event,
FV: Filed Visit etc.
Text/ Reference Books:
T-1:  Probability, Random Variables & Random Signal Principles, Peyton Z. Peebles, TMH, 4th Edition,2001.
T-2:  Probability, Random Variables and Stochastic Processes, Athanasios Papou lisand
S.Unnikrisha, PHI, 4th Edition,2002.
T-3:  Probability and Random Processes with Applications to Signal Processing, HenryStark and John W.
Woods, Pearson Education, 3" Edition,2001.
Web References:
W-1: NOC:Introduction to Probability Theory and Stochastic Processes, IIT Delhi

Wli .ac,i 1
W-2: NOC:Probability and Random Variables/ Processes for Wireless Communications, [IT Kanpur

S Lac.i 10411

Signatre/of Course Coordinator



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh, India

DEPARTMENT OF ELECTRONICS AND COMMUNICATION
ENGINEERING

2021-22

II B.Tech.I Sem.

RANDOM VARIABLES & STOCHASTIC PROCESSES

UNIT I:

THE RANDOM VARIABLE : Introduction, Review of Probability Theory, Definition of a
Random Variable, Conditions for a Function to be a Random Variable, Discrete, Continuous
and Mixed Random Variables, Distribution and Density functions, Properties, Binomial,
Poisson, Uniform, Gaussian, Exponential, Rayleigh, Conditional Distribution, Conditional
Density, Properties.

UNIT II:

OPERATION ON ONE RANDOM VARIABLE - EXPECTATIONS : Introduction, Expected
Value of a Random Variable, Function of a Random Variable, Moments about the Origin,
Central Moments, Variance and Skew, Chebychev's Inequality, Characteristic Function,
Moment Generating Function, Transformations of a Random Variable: Monotonic
Transformations for a Continuous Random Variable, Non-monotonic Transformations of
Continuous Random Variable.

UNIT III:

MULTIPLE RANDOM VARIABLES : Vector Random Variables, Joint Distribution Function,
Properties of Joint Distribution, Marginal Distribution Functions, Conditional Distribution and
Density, Statistical Independence, Sum of Two Random Variables, Sum of Several Random
Variables, Central Limit Theorem: Unequal Distribution, Equal Distributions. OPERATIONS
ON MULTIPLE RANDOM VARIABLES: Joint Moments about the Origin, Joint Central Moments,
Joint Characteristic Functions, Jointly Gaussian Random Variables: Two Random Variables
case, N Random Variables case, Properties, Transformations of Multiple Random Variables,
Linear Transformations of Gaussian Random Variables.



UNIT IV:

RANDOM PROCESSES - TEMPORAL CHARACTERISTICS: The Random Process Concept,
Qassification of Processes, Deterministic and Nondeterministic Processes, Distribution and
Density Fundions, Concept of Stationarity and Statistical Independence. First-Order
Stationary Processes, Second Order and Wide-Sense Stationarity, Nth -order and Strict-
Sense Stationarity, Time Averages and Ergodicty, Autocorrelation Function and its
Properties, Cross-Corelation Function and its Properties, Covariance Functions, Gaussian
Random Processes, Poisson Random Process.

‘UNIT V:

RANDOM PROCESSES - SPECTRAL CHARACTERISTICS: The Power Spectrum:
Properties, Relationship between Power Spedorum and Autocorrelation Function, The Cross-
Power Density Spectrum, Properties, Relationship between Cross-Power Specdorum and
Crass-Carrelation Function., -

LINEAR SYSTEMS WITH RANDOM INPUTS :Random Signal Response of Linear
Systems: System Response - Convolution, Mean and Mean-squared Value of System
m,mmmam,mmmmamand
Output, Spedral Characteristics of System Response: Power Density Spectrum of Response,
Cross-Power Density Spectra of Input and Output, Band pass, Bandlimited and Narrowband
Processes, Properties, Modeling of Noise Sources: Resistive (Thermal) Noise Source,
WMM,MMTMW,AWMW,AWM
Figure of cascaded networks

TEXTBOOKS:

1. Probability, Random Variables & Random SignalPrinciples, Peyton Z.Peebles, TMH, 4
thEdition, 2001.

2. Probability, Random Variables and Stochastic Processes, Athanasios Papoulis and
S.Unnikrisha, PHI 4th Edition, 2002.

3 Hnbabﬂﬁymdﬂmdmn@mmmﬂmﬁmﬁmumwmg,ﬁawﬁaﬂand
John W.Woods, Pearson Education, 3 rdEdition, 2001.

REFERENCE BOOKS:
1. Schaum'’s Outline of Probability, Random Variables, and Random Processes, 1997.

2. An Introduction to Random Signals and Communication Theory, B.P.Lathi, International
Textbook, 1968.

3. Probability Theory and Random Processes, P. Ramesh Babu, McGrawHill,2015.



Course File Contents

Sr. No. Contents
1. Department V&M, PEQ's, PO’s
2. Course Information Sheet
3. University Calendar
4. College Academic Calendar
5: Time table
6. Lesson plan
7. Course Objectives
8. Course Outcomes
9. CO-PO mapping
10. | Curricular Gaps
11. | Topics beyond syllabus
12. | Lecture notes
13. | PPT's, Videos (in CD), Self-Learning Material
14. | Assignments
15. | Tutorial Handouts
16. | Unit wise Question bank
17. | Mid 1- Question papers
18. | Mid 1 - Question paper — Key
19. | Mid 2- Question papers




20.

Mid 2 - Question paper - Key

21. | University Question papers

22, | Remedial Classes

23. | Result Analysis (After Completion of course )

24. | Attendance Register -Teacher Log updated with signature of faculty and HOD
25. | Sample Answer Sheets

26. | Sample Assignment Sheets

27. | Sample Tutorial Sheets

Si M
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AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY
Approved By AICTE, Permanently Affiliated to JNT University, Kakinada, Tamaram,
Makavarapalem, Narsipatnam(R D), Visakhapatnam Dist-531113

INSTITUTE VISION
To develop highly skilled professionals with ethics and human values.

INSTITUTE MISSION

To produce component highly motivated engineers and management.

To encourage innovation and still ethical practices.

To impact quality education with industrial exposure and professional training.
To exhort the spirit of professional beyond academic excellence.



AVANTHI INSTITUTE OF ENGINEERING & TECHNOLOGY
TAMARAM (V), MAKAVARAPALEM (M), VISAKHAPATNAM (Dist).

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

Department vision

We envision the department to make an impact on. and lead in the field of Electronics

‘: communications engineering through its education and research agenda
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“To produce highly

needs.

DEPARTMENT OF ELECT

AVANTHLINSTITUTE OF ENGINEERING & TECHNOLOGY

FANARAN (V) MAKAVARAPALEN (M), VISAKHAPATNAM (Dist).

RONICS AND COMMUNICATION ENGINFERING

DEPARTMENT MISSION

- competent electronics and communications engineers to suite global



AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

TAMARAM, MAKAVARAPALEM, NARSIPATNAM

SUBJECT: RVSP YEAR: I SEM: I BRANCH: ECE

EROGRAM EDUCATIONAL OBJECTIVES

PEO 1: Graduates will have demonstrated a through grounding in the fundamental principles of
basic sciences, English other engineering disciplines, Mechanical engineering subjects and
practices convey a professional attitude appropriate for a diverse world community.

PEO 2: Graduates will have undertaken complex problems and develop appropriate technical
solutions.

PEO 3: Graduates will be prepared to communicate and work effectively on team based engineering
projects and will practice the ethics of their profession consistent with a series social responsibility.

PEO 4: Graduates will have demonsirated exposure lo emerging and modern technologies lo

succeed In engineering position in various agencies and also pursue advanced degrees in
engineering.



AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

k J TAMARAM, MAKAVARAPALEM, NARSIPATNAM

'S AND COMMUNICATION ENGINEERING

PROGRAM OUTCOMES

I. ENGINEERING KNOWLEDGE: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization to the solution of complex

engineering problems.

2. PROBLEM ANALYSIS: Identify, formulate, research literature, and analyze complex
engincering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

3. DESIGN/DEVELOPMENT OF SOLUTIONS: Design solutions for complex
engineering problems and design system components or processes that meet the specified
needs with appropriate consideration for the public health and safety, and the cultural,
societal, and environmental considerations.

4, CONDUCT INVESTIGATIONS OF COMPLEX PROBLEMS: Use research-based
knowledge and research methods including design of experiments, analysis and interpretation
of data, and synthesis of the information to provide valid conclusions.

5. MODERN TOOL USAGE: Create, select, and apply appropriate techniques, resources,
and modern engineering and IT tools including prediction and modelling to complex
engineering activities with an understanding of the limitations.

6. THE ENGINEER AND SOCIETY: Apply reasoning informed by the contextual
knowledge to assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

7. ENVIRONMENT AND SUSTAINABILITY: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the knowledge
of, and need for sustainable development.

8. ETHICS: Apply cthical principles and commit to professional cthics and responsibilities
and norms of the engineering practice.

9. INDIVIDUAL AND TEAM WORK: Function effectively as an individual, and as a
member or leader in diverse teams, and in multidisciplinary settings.



10. COMMUNICATION: Communicate effectively on complex engineering activities with
the engineering community and with society at large, such as, being able to comprehend and

write cffective reports and design documentation, make cffective presentations, give and
receive clear instructions.

II. PROJECT MANAGEMENT AND FINANCE: Demonstrate knowledge and
understanding of the engineering and management principles and apply these to one’s own

work, as a member and leader in a team, to manage projects and in multidisciplinary
environments.

12. LIFE-LONG LEARNING: Recognize the need for, and have the preparation and ability

to cngage in independent and life-long leamning in the broadest context of technological
change.



COURSE INFORMATION SHEET

PROGRAMME: B. TECH ECE DEGREE: B.TECH Il-I

Academic Year :2021-22

COURSE: RANDOM VARIABLES & STOCHASTIC | SEMESTER: | CREDITS: 3

PROCESSES

COURSE CODE: COURSE TYPE: CORE

R2021044 REGULATION:R20

COURSE AREA/DOMAIN: RANDOM VARIABLES
& STOCHASTIC PROCESSES

CONTACT HOURS: 3+1 (Tutorial) hours/Week.

CORRESPONDING LAB COURSE CODE (IF LAB COURSE NAME: No

ANY): No

SYLLABUS:

UNIT

DETAILS

HOURS

THE RANDOM VARIABLE:

Introduction, Review of Probability Theory, Definition of a Random Variable, Conditions for
a Function to be a Random Variable, Discrete, Continuous and Mixed Random Variables,
Distribution and Density functions, Properties, Binomial, Poisson, Uniform, Gaussian,
Exponential, Rayleigh, Conditional Distribution, Conditional Density, Properties.

OPERATION ON ONE RANDOM VARIABLE - EXPECTATIONS:

Introduction, Expecled Value of a Random Variable, Function of a Random Variable,
Moments about the Origin, Central Moments, Variance and Skew, Chebychev’s Inequality,
Characteristic Function, Moment Generating Function, Transformations of a Random
Variable: Monotonic Transformations for a Continuous Random Variable, Non-monot(?nic

Transformations of Continuous Random Variable.

I

MULTIPLE RANDOM VARIABLES:

Vector Random Variables, Joint Distribution Function, Properties of Joint Distribution,
Marginal Distribution Functions, Conditional Distribution and Density, Statistical
Independence, Sum of Two Random Variables, Sum of Several Random Variables, Central
Limit Theorem: Unequal Distribution, Equal Distributions,

OPERATIONS ON MULTIPLE RANDOM VARIABLES:

Joint Moments aboul the Origin, Joint Central Moments, Joint Characteristic Functions,
Jointly Gaussian Random Variables: Two Random Variables case, N Random Variables case,




Propertics, Transformations of Multiple Random Variables, Lincar Transformations of
Goussian Random Variables,

v

RANDOM PROCESSES - TEMPORAL CHARACTERISTICS:

The Rundom Process Concept, Clussification of Processes, Deterministic  nnd
Nondeterministic Processes, Distribution and Density Functions, Concept of Stationarity and
Statistical Independence. First-Order Stationary Processes, Second- Order and Wide-Sense
Stationarity, Nth-order and Strict-Sense Stationarity, Time Averages and Ergodicity,
Autocorrelation Function and its Properties, Cross-Correlation Function and its Propertics.
Covariance Functions, Gaussian Random Processes, Poisson Random Process.

RANDOM PROCESSES - SPECTRAL CHARACTERISTICS:

The Power Spectrum: Propertics, Relationship between Power Spectrum and Autocorrelation
Function, The Cross=Power Density Spectrum, Propertics, Relationship between Cross-Power
Spectrum and Cross-Correlation Function. 1

LINEAR SYSTEMS WITH RANDOM INPUTS:

Random Signal Response of Linear Systems: System Response — Convolution, Mean and
Mean-squared Value of System Response, Autocorrelation Function of Response, Cross-
Correlation Functions of Input and Output, Spectral Characteristics of System Response:
Power Density Spectrum of Response, Cross-Power Density Spectra of Input and Output,
Band pass, Band- Limited and Narrowband Processes, Properties

TOTAL HOURS | 70

TEXT/REFERENCE BOOKS:

TR

BOOK TITLE/AUTHORS/PUBLICATION

Probability, Random Variables & Random Signal Principles, Peyton Z. Peebles, TMH, 4th Edition, 2001.

Probability, Random Variables and Stochastic Processes, Athanasios Papoulis and S.Unnikrisha, PHI, 4th

2
Edition, 2002.

3 Probability Theory and Stochastic Processes — B. Prabhakara Rao, Oxford University Press

4 Probability and Random Processes with Applications to Signal Processing, Ilenry Stark and John W.Woods,
Pearson Education, 3rd Edition.

5 Probabilistic Methods of Signal & System Analysis, George R. Cooper, Clave D. Mc Gillem,
Oxford, 3rd Edition, 1999.

6 Statistical Theory of Communication, S.P.Eugene Xavier, New Age Publications, 2003

7 Signals. Systems & Communications, B.P. Lathi, B.S. Publications, 2003




8 Probability and Random Processes, An Introduction for Applicd Scientists and Engineers, Davenport W.B,
MeGraw-Hill, 1970,

9 Introduction 1o Random Processes with Applications to Signals and Systems, Gardener W.A,
MeGraw-Hill, 2nd Edition

10 Schaum's Outline of Probability, Random Variables, and Random Processes.

An Introduction to Random Signals and Communication Theory, B.P. Lathi, International Textbook, 1968.

COURSE PRE-REQUISITES:

C.CODE | COURSE NAME DESCRIPTION SEM
Mathematics 1&11 Basic concepts about mathematics I-1
P&S Probability and statistics
COURSE OBJECTIVES:

To give students an introduction to elementary probability theory, in preparation to learn the concepts
of statistical analysis, random variables and stochastic processes

2 | To mathematically model theory and phenomena with the help of probability theory Concepts
3 | To introduce the important concepts of random variables and stochastic processes.
4 | To analyze the LTI systems with stationary random process as input.
COURSE OUTCOMES:
| sNO DESCRIPTION
1 Identify random variables and Define distribution and density functions. (L1)
2 Determine the properties of a random variable from its probability density and distribution
functions. (L3) '
3 Illustrate the changes in the properties of random variables upon combining them with other
random variables. (L4)
4 Differentiate stochastic and ergodic processes. (L2)
5 Measure the covariance arid spectral density of stationary random processes. (L5)




GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS:

SNO DESCRIPTION PROPOSED
ACTIONS

1 Probability theory GUEST
LECTURE

2 Rectangular destructive functions NPTEL
LECTURES

3 Applications of RVSP in signal processing und communication systems NPTEL
LECTURES

4 Some other topics in noise like addition of noise due to several amplifiers, equivalent GUEST

noise temperature of cascaded slages. LECTURER

PROPOSED ACTIONS: TOPICS BEYOND SYLLABUS/ASSIGNMENT/INDUSTRY VISIT/GUEST

LECTURER/NPTEL ETC

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN;

I Applications of PTSP in signal processing and communication systems

2 Rectangular destructive functions

WEB SOURCE REFERENCES:

1 hitp://www.math. uiuc.edu/

2 | hup:// nptel.iitm.ac.in/...random.../NPT39

DELIVERY/INSTRUCTIONAL METI HODOLOGIES:

CHALK & TALK STUD. WEB

ASSIGNMENT RESOURCES
LCD/SMART STUD. 00 ADD-ON COURSES
BOARDS SEMINARS

ASSESSMENT METHODOLOGIES-DIRECT

ASSIGNMENTS STUD.SEMINARS TESTS/MODEL EXAMS UNIV,
EXAMINATION
O STUD. LAB PRACTICES STUD. VIVA O MINI/MAJOR PROJECTS | O CERTIFICATIONS
(0 ADD-ON COURSES [ OTHERS

ASSESSMENT METHODOLOGIES-INDIRECT

ASSESSMENT OF COURSE OUTCOMES (BY

FEEDBACK. ONCE)

(TWICE)

STUDENT FEEDBACK ON FACULTY

O ASSESSMENT OF MINI/MAJOR PROJECTS BY

EXT. EXPERTS

O OTHERS




AVANTHI INSTITUTE OF ENGINEERING & TECHNOLOGY

TAMARAM, MAKAVARAPALEM, NARSIPATNAM

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

Subject: RANDAM VARIABLES & STOCHASTIC PROCESSES

Branch: ECE Il year I sem.
COURSE OBJECTIVE

To give students an introduction to elementary probability theory, in preparation to learn the concepts
of statistical analysis, random variables and stochastic processes

To mathematically model theory and phenomena with the help of probability theory Concepts

To introduce the important concepts of random variables and stochastic processes.

To analyze the LTI systems with stationary random process as input.

{r & ™ 1




AVANTHI INSTITUTE OF ENGINEERING & TECHNOLOGY

TAMARAM, MAKAVARAPALEM, NARSIPATNAM

Subject: RANDAM VARIABLES & STOCHASTIC PROCESSES

Branch: ECE II year I sem,

COURSE OUTCOMES

SNO

DESCRIPTION

col

Identify random variables and Define distribution and density functions. (L1)

Co2

Determine the properties of a random variable from its probability density and distribution
functions. (L3)

Co3

lllustrate the changes in the properties of random variables upon combining them with other
random variables. (L4)

Co4

Differentiate stochastic and ergodic processes. (L2)

COs5

Measure the covariance and spectral density of stationary random processes. (L5)

Coé6

Formulate the response of the LTI system with random excitation based on the concepts of Signals
and systems. (L6)
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CO-PO Mapping

PO1 PO2|PO3 [ PO4[POS|POG[PO7[POS| PO POIO | POII | PO 12
coi] 2 | 2 1 - [. : -

€01 T T I [T T T O e
(_:9_3 _ _i = T T 1T
< N N N I s B e EEELS B
COs 2 | - ‘__-_ e wm N m F o N N )
Coo 3 ] a 5 ;




AVANTHI INSTITUTE OF ENGINEERING & TECHNOLOGY

TAMARAM, MAKAVARAPALEM, NARSIPATNAM

N ENGINEE

Subject: RANDOM VARIABLES & STOCHASTIC PROCESSES

Branch: ECE Il year I sem.

PEQ’S AND PO’S MAPPING

SNO DESCRIPTION PEQ’S MAPPING PO’S MAPPING
1 Simple probabilities using an appropriate | PEO1,PEO2,PEO3,PEO4 1,3,4
sample space.
2 Simple probabilities and expectations PEO1,PEO2,PEO3,PEO4 13,4
from probability density functions (pdfs)
3 Likelihood ratio tests from pdfs for PEO1,PEO2,PEO3,PEO4 1,3,4,5
slatistical engineering problems.
4 Least — square & maximum likelihood PEOI,PEO2,PEO3PEO4 | 1,34,5

estimators for engineering problems.
5 Mean and covariance functions for simple | PEOI,PEO2,PEO3,PEO4 134

random processes.




AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

TAMARAM, MAKAVARAPALEM, NARSIPATNAM

Subject: RANDOM VARIABLES & STOCHASTIC PROCESSES

Branch: ECE Il year I sem,

CURRICULAR GAPS
Process:

The concerned faculty will verify the syllabus and suggest the missing contents and they
will approach the senor faculties of the department to go through the syllabus prescribed the

university in detail

Curricular gaps:

SNO DESCRIPTION
Probability theory

Rec taﬂgular destructive functions

Applications of RVSP in signal processing and communication systems

LS B | —

Some other topics in noise like addition of noise due to several amplifiers, equivalent noise temperature
of cascaded stages.




AVANTHI INSTITUTE OF ENGINEERING & TECHNOLOGY

TAMARAM, MAKAVARAPALEM, NARSIPATNAM

NICS AND COMMUNICATION ENGINEERING

Subject: RANDAM VARIABLES & STOCHASTIC PROCESSES

Branch: ECE I1 year [ sem.

TOPICS BEYO S S

] Applications of PTSP in signal processing and communication systems

2 Rectangular destructive functions




AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY
Approved By AICTE, Permanently Affiliated to INT University, Kakinada, Tamaram,
Makavarapalem, Narsipatnam(R D), Visakhapatnam Dist-531113

ASSESSMENT OF LEARNING OUTCOMES

Random Variables and Stochastic Processes

CAY : 2021-22. | SEM : JODDOIEVEN Date : 2241|2022
SUBJECT Random Variables and Stochastic | Year : OIDIIOII IV
Processes
FACULTY R.PRASAD RAO
CAY: CURRENT ACADEMIC YEAR

SPECIFIED LEARNING OUTCOMES FOR SUBJECT - Random Variables and
Stochastic Processes

Identify random variables and Define distribution and density functions.
Determine the properties of a random variable from its probability density and distribution
functions.

llustrate the changes in the properties of random variables upon combining them with other
random variables.

Differentiate stochastic and ergodic processes.

Measure the covariance and spectral density of stationary random processes,

Formulate the response of the LT system with random excitation based on the concepts of
Signals and systems,

Please evaluate on the following Scale:

Excellent(E) Good(G) Average(A) | Poor(P) No
Comment(NC)
5 4 3 2 1
SNO | QUESTIONNAIRE

E G AP NC

5 4 3 2 1

1)

GENERAL OBJECTIVES:

2) | Can you mathematically model theory and phenomena

. 7 0 O O O
- With the help of probability theory Concepts?

.: Was this course able to give you an introduction to
| elementary probability theory, in preparation for learning
the concepts of statistical analysis, random vari

ables, and
stochastic processes

Od 0O o o

|



SPECIFIC LEARNING OUTCOMES:

3) Can you identify random variables and Define distribution and | [J 7 O
density functions?

4) Can you determine the properties of a random variable from its O¢ 0
probability density and distribution functions?

5) Can you lllustrate the changes in the properties of random 0O & O
variables upon combining them with other random variables?

6) Can you differentiate stochastic and ergodic processes? O @ O

i

7) Can you measure the covariance and spectral density of stationary [¥] [0 [
random processes?

8) Can you formulate the response of the LTI system with random )| [B’ O

excitation based on the concepts of Signals and systems?
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Ang: Propevttes of vartance:
1> The vartane of a constant 15 3exo, 1-C If 'Kk'1s a Constant,
then vay (K]=0
Proof: Tt 15 Known that var [(x7- €[ (x-x)|
[1fx=K]  var (k]- € [(K-¢ ()]
- €[ k-K)*] = €[o] =0
2> 1f @ 5 any Qvbitary constant then, var (ax]- a* var (x ]
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~
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Tutorial 1

1. The random variable x has the discrete variable in the set{-1, 0.5,
0.7,1,5,3}, the corresponding probabilities are assumed to be
{0.1,0.2,0.1,0.4,0.2} plot its distribution function?

2. If the probability density of a random variable is given by

X
fx(x)={c' exp (—- Z) for0<x<1
0 otherwise

Find the value of ‘c’ evaluate F,(0.5)?

3. Two dies are thrown. the square of the sum of the points
appearing on the two dies is a random variable X. determine the values
taken by X; and the corresponding probabilities?

4. State and prove the properties of probability density function?

5. Explain about the distribution and density functions of Rayleigh
random variable with neat sketches?
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Tutorial 2
1. A random variable X has a PDF

Fulx) = {% cosx for —1t/2<x<n/2

0 Otherwise

Find the mean value of the function g(x) =4x"?

2. If x is a discrete random variable with probability mass function given

as below table

X | -2 4 0 1 2 |
7
=

P(X) | 1/5 | 25 1/10 1710

Find 1) Elx] 2) EIX]  3) E[2X+3] 4) E [(2x+1)"]

3. State and prove properties of moment generating function?

4. Let Y=2x+3, if the random variable x is uniformly distributed over

[-1, 2], determine fyly)?
5. Show that E[X+Y] =E[X] +E[Y]?




















































































































































































