Information Theory & Coding
(5CS3-01)

Unit-1&2 Notes

Vision of the Institute

To become a renowned center of outcome based learning and work towards
academic, professional, cultural and social enrichment of the lives of
individuals and communities.

Mission of the Institute

M1- Focus on evaluation of learning outcomes and motivate students to
inculcate research aptitude by project based learning.

M2- Identify, based on informed perception of Indian, regional and global
needs, the areas of focus and provide platform to gain knowledge and
solutions.

M3- Offer opportunities for interaction between academia and industry.

M4- Develop human potential to its fullest extent so that intellectually capable
and imaginatively gifted leaders can emerge in a range of professions.

Vision of the Department

To become renowned Centre of excellence in computer science and
engineering and make competent engineers & professionals with high ethical
values prepared for lifelong learning.

Mission of the Department

M1-To impart outcome based education for emerging technologies in the field
of computer science and engineering.

M2-To provide opportunities for interaction between academia and industry.
M3- To provide platform for lifelong learning by accepting the change in
technologies

M4- To develop aptitude of fulfilling social responsibilities.



Program Outcomes (PO)

1.

Engineering knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization to the solution of
complex engineering problems.

Problem analysis: Identify, formulate, research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

Design/development of solutions: Design solutions for complex engineering
problemsand design system components or processes that meet thespecified needs
with appropriate consideration for the public health and safety, andthe cultural,
societal, and environmental considerations.

Conductinvestigations 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.

Modern tool usage: Create, select, and apply appropriate techniques, resources,
and modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

The engineer and society: Apply reasoning informed by the contextual knowledge
to assess societal, health, safety, legal and cultural issuesand the consequent
responsibilities relevant to the professional engineering practice.

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.

Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.

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

11. 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

engage in independent and life-long learning in the broadest context of
technological change.



Program Educational Objectives (PEO)

1.

To provide students with the fundamentals of Engineering Sciences with more
emphasis in Computer Science &Engineering by way of analyzing and
exploiting engineering challenges.

To train students with good scientific and engineering knowledge so as to
comprehend, analyze, design, and create novel products and solutions for the
real life problems.

To inculcate professional and ethical attitude, effective communication skills,
teamwork skills, multidisciplinary approach, entrepreneurial thinking and an
ability to relate engineering issues with social issues.

To provide students with an academic environment aware of excellence,
leadership, written ethical codes and guidelines, and the self-motivated life-long
learning needed for a successful professional career.

To prepare students to excel in Industry and Higher education by Educating

Students along with High moral values and Knowledge

Program Specific Outcomes (PSO)

PSO1: Ability to interpret and analyze network specific and cyber security issues,

automation in real word environment.

PSO02: Ability to Design and Develop Mobile and Web-based applications under realistic

constraints.



Course Outcome:

CO1: Apply the fundamental concepts of information theory viz. entropy,
mutual information and channel capacity in communication system.

CO2: Examine the principles of source coding and data transmission.
CO3: Analyze linear block code, cyclic code and Convolution code.

CO4: Evaluate information theoretic methods to novel settings of encoding
and decoding techniques.

CO-PO Mapping:

PO | PO | PO | PO|PO|PO|PO|PO|PO |PO1| PO1| PO1

o 1 2 3 4 5 6 7 8 9 0 1 2
Apply the fundamental
concepts of information theory
viz. entropy, mutual 3 ° ° > 1 1 1 1 1 1 1 3

information and channel
capacity in communication
system.

Examine the principles of
source coding and data 3 3 3 3 2 1 1 1 1 1 1 3
transmission

Analyzelinear block code,
cyclic code and Convolution 3 3 3 2 1 1 1 1 1 1 1 3
code.

Evaluate information theoretic

methods_to novel settings of 3 3 3 2 1 1 1 1 1 1 1 3

encoding and decoding
techniques.




SYLLABUS:

RAJASTHAN TECHNICAL UNIVERSITY, KOTA
Syllabus
III Year-V Semester: B.Tech. C!;mputer Science and Engineering

5C83-01: Information Theory & Coding

Credit: 2 Max. Marks: 100(IA:20, ETE:80)
2L+0T+0P End Term Exam: 2 Hours
SN Contents Hours
1 | Introduction:Objective, scope and outcome of the course. 01

2 | Introduction to information theory: Uncertainty, Information
and Entropy, Information measures for continuous random 05
variables, source coding theorem. Discrete Memory less channels,
Mutual information, Conditional entropy.

3 | Source coding schemes for data compaction: Prefix code,
Huffman code, Shanon-Fane code &Hempel-Ziv coding channel
capacity. Channel coding theorem. Shannon limit.

05

4 | Linear Block Code: Introduction to error connecting codes, coding
& decoding of linear block code, minimum distance consideration, 05
conversion of non-systematic form of matrices into systematic
form.

5 Cyclic Code: Code Algebra, Basic properties of Galois fields (GF)
polynomial operations over Galois fields, generating cyclic code by
generating polynomial, parity check polynomial. Encoder &
decoder for cyclic codes.

06

6 | Convolutional Code: Convolutional encoders of different rates.
Code Tree, Trllis and state diagram. Maximum likelihood decoding 06
of convolutional code: The witerbi Algorithm fee distance of a
convolutional code.

Total 28




LECTURE PLAN:

Unit No./
Total lec.
Req.

Topics

Lect. Req.

Objective, Scope & Outcome of the Course

Unit-1

Introduction to information theory, Uncertainty, Entropy

Information measures for continuous random variables

Numerical problem on entropy

Source coding theorem, Discrete memory less channels

Mutual information, Conditional entropy

Unit-2

Prefix code, Huffman coding

Shannon —fanon coding

Numerical on haffman and shanon fano coding

Hempel-Ziv coding

Channel capacity, Channel coding theorem, Shannon limit

Unit-3

Introduction to error correcting codes

Coding and decoding of linear block code

Numerical problem on Linear block code

Error correcting codes, Minimum distance consideration

Conversion of non symmetric form of matrix into symmetric form

Unit-4

Code algebra

Basic properties of Galois Field(GF)

Polynomial operation over Galois field

Generating cyclic code by generating polynomial

Numerical Problems on generator polynomial

Parity check polynomial , Encoder and decoder for cyclic codes

Unit-5

Convolutional encoders of different rates

Code tree

Trellis diagram

state diagram

Maximum likelihood decoding of convolution code

Viterbi algorithm, Free distance of convolution codes
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