
R-20 Syllabus for CSE-AI&ML, JNTUK w. e. f. 2020 – 21 
 

 
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA 

KAKINADA – 533 003, Andhra Pradesh, India 
 

    DEPARTMENT OF CSE - ARTIFICIAL INTELLIGENCE & MACHINE LEARNING 
 
 
 

PROGRAMME STRUCTURE AND SYLLABUS 
For UG – R20 

 
B. Tech - COMPUTER SCIENCE AND ENGINEERING with Specialization   

ARTIFICIAL INTELLIGENCE& MACHINE LEARNING 

(Applicable for batches admitted from 2020-2021) 
 
 
 
 
 

 
 
 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA 

KAKINADA - 533 003, Andhra Pradesh, India



R-20 Syllabus for CSE-AI&ML, JNTUK w. e. f. 2020 – 21 
 

 
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA 

KAKINADA – 533 003, Andhra Pradesh, India 
 

    DEPARTMENT OF CSE - ARTIFICIAL INTELLIGENCE & MACHINE LEARNING 
 

 
COURSE STRUCTURE 

 
I Year – I SEMESTER 

 
S. No Course 

Code 
Subjects L T P Credits 

1 HS1101 English 3 0 0 3 
2 BS1101 Mathematics – I 3 0 0 3 
3 BS1102 Applied Chemistry 3 0 0 3 
4 ES1101 Programming for Problem Solving using C 3 0 0 3 
5 ES1102 Computer Engineering Workshop 1 0 4 3 
6 HS1102 English Language and Communication Skills Lab 0 0 3 1.5 
7 BS1103 Applied Chemistry Lab 0 0 3 1.5 
8 ES1103 Programming for Problem Solving using C Lab 0 0 3 1.5 
9 MC1101 Environmental Science 2 0 0 0 

Total Credits 15 0 13 19.5 
 

I Year – IISEMESTER 
 

S. No Course 
Code 

Subjects L T P Credits 

1 BS1201 Mathematics – II 3 0 0 3 
2 BS1202 Applied Physics 3 0 0 3 
3 ES1201 Digital Logic Design 3 0 0 3 
4 ES1202 Python Programming 3 0 0 3 
5 CS1201 Data Structures 3 0 0 3 
6 BS1203 Applied Physics Lab 0 0 3 1.5 
7 ES1203 Python Programming Lab 0 0 3 1.5 
8 CS1202 Data Structures Lab 0 0 3 1.5 
9 MC1201 Constitution of India  2 0 0 0 

Total Credits 17 0 9 19.5 
 

 

9 MC1101 Environmental Science 2 0 0 0

9 MC1201 Constitution of India 2 0 0 0
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Computer Science &Engineering(Artificial Intelligence & Machine Learning) and 

Computer Science & Engineering (Artificial Intelligence) 

II B.TECH. 
                Semester-III 

S.No Course Code Course Name Category Hours per week Credits 
L T P 

1. 20A54304 Discrete Mathematics & Graph Theory BS 3 0 0 3 
2. 20A04304T Digital Electronics& Microprocessors ES 3 0 0 3 
3. 20A05301T Advanced Data Structures & Algorithms PC 3 0 0 3 
4. 20A05302T Object Oriented Programming Through 

Java
PC 3 0 0 3 

5. 20A05303 Computer Organization PC 3 0 0 3 
6. 20A04304P Digital Electronics& Microprocessors Lab ES 0 0 3 1.5 

7. 20A05301P Advanced Data Structures and Algorithms 
Lab 

PC 0 0 3 1.5 

8. 20A05302P Object Oriented Programming Through 
Java Lab 

PC  0 0 3 1.5 

9. 20A05304 Skill Oriented Course – I 
Web application Development 

SC 1 0 2 2 

10. 20A99201 Mandatory noncredit course  - II 
Environmental Science  

 MC  3 0 0 0 

                                                                                                                                 Total 21.5 
 

Semester-IV 
S.No Course Code Course Name Category Hours per week Credits 

L T P 
1. 20A54404 Deterministic & Stochastic Statistical 

Methods 
BS 3 0 0 3 

2. 20A05401T Database Management Systems PC 3 0 0 3 
3. 20A05402T Operating Systems PC 3 0 0 3 
4. 20A30401T Artificial Intelligence PC 3 0 0 3 
5.  

20A52301 
 
20A52302 
20A52303 

Humanities Elective– I 
Managerial Economics & Financial 
Analysis 
Organizational Behaviour 
Business Environment  

HS      3 0 0 3 

6. 20A05401P Database Management SystemsLab PC 0 0 3 1.5 
7. 20A05402P Operating SystemsLab PC 0 0 3 1.5 
8. 20A30401P Artificial Intelligence Lab PC 0 0 3 1.5 
9.  

20A05404 
Skill Oriented Course– II 
Exploratory Data Analysis with R 

SC 1 0 2 2 

10.  
20A99401 

Mandatory noncrdit course – III 
Design Thinking for Innovation  

 MC  2 1 0 0 

11. 20A99301 NSS/NCC/NSO Activities MC 0 0 2 0 
Total 21.5 

Community Service Internship/Project(Mandatory) for 6 weeks duration during summer vacation 

10. 20A99201 Mandatory noncredit course  - II MC 3 0 0 0
Environmental Science

10. Mandatory noncrdit course – III MC 2 1 0 0
20A99401 Design Thinking for Innovation 
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I Year - I Semester  L T P C 
2 0 0 0 

ENVIRONMENTAL SCIENCE (MC1101) 
 
Course Objectives: 

The objectives of the course are to impart: 
● Overall understanding of the natural resources. 
● Basic understanding of the ecosystem and its diversity. 
● Acquaintance on various environmental challenges induced due to

unplanned anthropogenic activities. 
● An understanding of the environmental impact of developmental activities. 
● Awareness on the social issues, environmental legislation and global treaties. 

 
UNIT I 

Multidisciplinary nature of Environmental Studies: Definition, Scope and Importance – 
Sustainability: Stockholm and Rio Summit–Global Environmental Challenges: Global warming 
and climate change, acid rains, ozone layer depletion, population growth and explosion, effects. 
Role of information technology in environment and human health. 
Ecosystems: Concept of an ecosystem. - Structure and function of an ecosystem; Producers, 
consumers and decomposers. - Energy flow in the ecosystem - Ecological succession. - Food 
chains, food webs and ecological pyramids; Introduction, types, characteristic features, structure 
and function of Forest ecosystem, Grassland ecosystem, Desert ecosystem, Aquatic ecosystems. 

 
UNIT II 

Natural Resources: Natural resources and associated problems. 
Forest resources: Use and over – exploitation, deforestation – Timber extraction – Mining, dams 
and other effects on forest and tribal people. 
Water resources: Use and over utilization of surface and ground water – Floods, drought, conflicts 
over water, dams – benefits and problems. 
Mineral resources: Use and exploitation, environmental effects of extracting and using mineral 
resources. 
Food resources: World food problems, changes caused by non-agriculture activities-effects of 
modern agriculture, fertilizer-pesticide problems, water logging, salinity. 
Energy resources: Growing energy needs, renewable and non-renewable energy sources use of 
alternate energy sources. 
Land resources: Land as a resource, land degradation, Wasteland reclamation, man induced 
landslides, soil erosion and desertification; Role of an individual in conservation of natural 
resources; Equitable use of resources for sustainable lifestyles. 

 
UNIT III 

Biodiversity and its conservation: Definition: genetic, species and ecosystem diversity- 
classification - Value of biodiversity: consumptive use, productive use, social-Biodiversity at 
national and local levels. India as a mega-diversity nation - Hot-sports of biodiversity - Threats to 
biodiversity: habitat loss, man-wildlife conflicts. - Endangered and endemic species of India – 
Conservation of biodiversity: conservation of biodiversity. 
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UNIT IV 
Environmental Pollution: Definition, Cause, effects and control measures of Air pollution, Water 
pollution, Soil pollution, Noise pollution, Nuclear hazards. Role of an individual in prevention of 
pollution. - Pollution case studies, Sustainable Life Studies. Impact of Fire Crackers on Men and 
his well being. 
Solid Waste Management: Sources, Classification, effects and control measures of urban and 
industrial solid wastes. Consumerism and waste products, Biomedical, Hazardous and e – waste 
management. 

 
UNIT V 

Social Issues and the Environment: Urban problems related to energy -Water conservation, rain 
water harvesting-Resettlement and rehabilitation of people; its problems and concerns. 
Environmental ethics: Issues and possible solutions. Environmental Protection Act -Air 
(Prevention and Control of Pollution) Act. –Water (Prevention and control of Pollution) Act - 
Wildlife Protection Act -Forest Conservation Act-Issues involved in enforcement of 
environmental legislation. -Public awareness. 
Environmental Management: Impact Assessment and its significance various stages of EIA, 
preparation of EMP and EIS, Environmental audit. Ecotourism, Green Campus – Green business 
and Green politics. 
The student should Visit an Industry / Ecosystem and submit a report individually on any issues 
related to Environmental Studies course and make a power point presentation. 

 
Text Books: 

1) Environmental Studies, K. V. S. G. Murali Krishna, VGS Publishers, Vijayawada 
2) Environmental Studies, R. Rajagopalan, 2nd Edition, 2011, Oxford University Press. 
3) Environmental Studies, P. N. Palanisamy, P. Manikandan, A.  Geetha,  and  K.  Manjula 

Rani; Pearson Education, Chennai 
 
Reference Books: 

1) Text Book of Environmental Studies, Deeshita Dave & P. UdayaBhaskar,  Cengage 
Learning. 

2) A Textbook of Environmental Studies, ShaashiChawla, TMH, New Delhi 
3) Environmental Studies, Benny Joseph, Tata McGraw Hill Co, New Delhi 
4) Perspectives in Environment Studies, AnubhaKaushik, C P Kaushik, New Age International 

Publishers, 2014
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I Year – II Semester 
 

 L T P C 
2 0 0 0 

CONSTITUTION OF INDIA (MC1201) 
 
Course Objectives: 

 To Enable the student to understand the importance of constitution 
 To understand the structure of executive, legislature and judiciary 
 To understand philosophy of fundamental rights and duties 
 To understand the autonomous nature of constitutional bodies like Supreme Court and 

high court controller and auditor general of India and election commission of India. 
 To understand the central and state relation financial and administrative 

 
Course Outcomes: 

At the end of the course, the student will be able to have a clear knowledge on the following: 
 Understand historical background of the constitution making and its importance for 

building a democratic India. 
 Understand the functioning of three wings of the government ie., executive, legislative and 

judiciary. 
 Understand the value of the fundamental rights and duties for becoming good citizen of 

India. 
 Analyze the decentralization of power between central, state and local self-government. 
 Apply the knowledge in strengthening of the constitutional institutions like CAG, Election 

Commission and UPSC for sustaining democracy. 
1. Know the sources, features and principles of Indian Constitution. 
2. Learn about Union Government, State government and its administration. 
3. Get acquainted with Local administration and Pachayati Raj. 
4. Be aware of basic concepts and developments of Human Rights. 
5. Gain knowledge on roles and functioning of Election Commission 

 
UNIT I 

Introduction to Indian Constitution: Constitution meaning of the term, Indian Constitution - 
Sources and constitutional history, Features - Citizenship, Preamble, Fundamental Rights and 
Duties, Directive Principles of State Policy. 
Learning outcomes:After completion of this unit student will 

• Understand the concept of Indian constitution 
• Apply the knowledge on directive principle of state policy 
• Analyze the History, features of Indian constitution 
• Evaluate Preamble Fundamental Rights and Duties 

 
UNIT II 

Union Government and its Administration Structure of the Indian Union: Federalism, Centre- 
State relationship, President: Role, power and position, PM and Council of ministers, Cabinet and 
Central Secretariat, LokSabha, RajyaSabha, The Supreme Court and High Court: Powers and 
Functions; 
Learning outcomes:After completion of this unit student will 

• Understand the structure of Indian government 
• Differentiate between the state and central government 
• Explain the role of President and Prime Minister 
• Know the Structure of supreme court and High court



R-20 Syllabus for CSE-AI&ML, JNTUK w. e. f. 2020 – 21 
 

 
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA 

KAKINADA – 533 003, Andhra Pradesh, India 
 

    DEPARTMENT OF CSE - ARTIFICIAL INTELLIGENCE & MACHINE LEARNING 
 

UNIT III 
State Government and its Administration Governor - Role and Position - CM and Council of 
ministers, State Secretariat: Organisation, Structure and Functions 
Learning outcomes: After completion of this unit student will 

• Understand the structure of state government 
• Analyze the role Governor and Chief Minister 
• Explain the role of state Secretariat 
• Differentiate between structure and functions of state secretariat 

 
UNIT IV 

A.Local Administration - District’s Administration Head - Role and Importance, Municipalities - 
Mayor and role of Elected Representative - CEO of Municipal Corporation PachayatiRaj: 
Functions PRI: ZilaPanchayat, Elected officials and their roles, CEO ZilaPanchayat: Block level 
Organizational Hierarchy - (Different departments), Village level - Role of Elected and Appointed 
officials - Importance of grass root democracy 
Learning outcomes:-After completion of this unit student will 

• Understand the local Administration 
• Compare and contrast district administration role and importance 
• Analyze the role of Myer and elected representatives of Municipalities 
• Evaluate Zillapanchayat block level organisation 

 
UNIT V 

Election Commission: Election Commission- Role of Chief Election Commissioner and Election 
Commissionerate State Election Commission:, Functions of Commissions for the welfare of 
SC/ST/OBC and women 
Learning outcomes: After completion of this unit student will 

• Know the role of Election Commission apply knowledge 
• Contrast and compare the role of Chief Election commissioner and Commissiononerate 
• Analyze role of state election commission 
• Evaluate various commissions of viz SC/ST/OBC and women 

 
References: 

1) Durga Das Basu, Introduction to the Constitution of India, Prentice Hall of India Pvt. Ltd. 
2) SubashKashyap, Indian Constitution, National Book Trust 
3) J.A. Siwach, Dynamics of Indian Government & Politics 
4) D.C. Gupta, Indian Government and Politics 
5) H.M.Sreevai, Constitutional Law of India, 4th edition in 3 volumes (Universal Law 

Publication) 
6) J.C. Johari, Indian Government andPolitics Hans 
7) J. Raj IndianGovernment and Politics 
8) M.V. Pylee, Indian Constitution Durga Das Basu, Human Rights in Constitutional Law, 

Prentice – Hall of India Pvt. Ltd.. New Delhi 
9) Noorani, A.G., (South Asia Human Rights Documentation Centre), Challenges to Civil 

Right), Challenges to Civil Rights Guarantees in India, Oxford University Press 2012 
e-R esources: 

1) nptel.ac.in/courses/109104074/8 
2) nptel.ac.in/courses/109104045/ 
3) nptel.ac.in/courses/101104065/ 
4) www.hss.iitb.ac.in/en/lecture-details 
5) www.iitb.ac.in/en/event/2nd-lecture-institute-lecture-series-indian-constitution 
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Computer Science &Engineering(Artificial Intelligence & Machine Learning) and 

Computer Science & Engineering (Artificial Intelligence) 

Course Code ENVIRONMENTAL SCIENCE 
          (Common to All Branches of Engineering) 

 

L T P C 
20A99201 3 0 0 0 

Pre-requisite NIL Semester III 

Course Objectives: 
 To make the students to get awareness on environment  
 To understand the importance of protecting natural resources, ecosystems for future  generations 

and pollution causes due to the day to day activities of human life  
 To save earth from the inventions by the engineers.  

Course Outcomes (CO): 
At the end of the course, the student will be able to 

 Grasp multidisciplinary nature of environmental studies and various renewable and nonrenewable 
resources. 

 Understand flow and bio-geo- chemical cycles and ecological pyramids. 
 Understand various causes of pollution and solid waste management and related preventive 

measures. 
 About the rainwater harvesting, watershed management, ozone layer depletion and waste land 

reclamation.  
 Casus of population explosion, value education and welfare programmes.   

 UNIT - I  8 Hrs 
Multidisciplinary Nature Of Environmental Studies: – Definition, Scope and Importance – Need for 
Public Awareness. 
 
Natural Resources : Renewable and non-renewable resources – Natural resources and associated 
problems – Forest resources – Use and over – exploitation, deforestation, case studies – Timber extraction 
– Mining, dams and other effects on forest and tribal people – Water resources – Use and over utilization 
of surface and ground water – Floods, drought, conflicts over water, dams – benefits and problems – 
Mineral resources: Use and exploitation, environmental effects of extracting and using mineral resources, 
case studies – Food resources: World food problems, changes caused by agriculture and overgrazing, 
effects of modern agriculture, fertilizer-pesticide problems, water logging, salinity, case studies. – Energy 
resources:  
UNIT - II  12 Hrs 
Ecosystems: Concept of an ecosystem. – Structure and function of an ecosystem – Producers, consumers 
and decomposers – Energy flow in the ecosystem – Ecological succession – Food chains, food webs and 
ecological pyramids – Introduction, types, characteristic features, structure and function of the following 
ecosystem: 

a. Forest ecosystem. 
b. Grassland ecosystem 
c. Desert ecosystem 
d. Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries) 

 
Biodiversity And Its Conservation : Introduction 0 Definition: genetic, species and ecosystem diversity 
– Bio-geographical classification of India – Value of biodiversity: consumptive use, Productive use, social, 
ethical, aesthetic and option values – Biodiversity at global, National and local levels – India as a mega-
diversity nation – Hot-sports of biodiversity – Threats to biodiversity: habitat loss, poaching of wildlife, 
man-wildlife conflicts – Endangered and endemic species of India – Conservation of biodiversity: In-situ 
and Ex-situ conservation of biodiversity. 
UNIT - III  8 Hrs 
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Computer Science & Engineering (Artificial Intelligence) 

Environmental Pollution: Definition, Cause, effects and control measures of : 
a. Air Pollution. 
b. Water pollution 
c. Soil pollution 
d. Marine pollution 
e. Noise pollution 
f. Thermal pollution 
g. Nuclear hazards 

 
Solid Waste Management: Causes, effects and control measures of urban and industrial wastes – Role of 
an individual in prevention of pollution – Pollution case studies – Disaster management: floods, 
earthquake, cyclone and landslides. 
UNIT - IV  10 Hrs 
Social Issues and the Environment:  From Unsustainable to Sustainable development – Urban problems 
related to energy – Water conservation, rain water harvesting, watershed management – Resettlement and 
rehabilitation of people; its problems and concerns.  Case studies – Environmental ethics:  Issues and 
possible solutions – Climate change, global warming, acid rain, ozone layer depletion, nuclear accidents 
and holocaust.  Case Studies – Wasteland reclamation. – Consumerism and waste products. – Environment 
Protection Act. – Air (Prevention and Control of Pollution)  Act. – Water (Prevention and control of 
Pollution) Act – Wildlife Protection Act – Forest Conservation Act – Issues involved in enforcement of 
environmental legislation – Public awareness. 
UNIT - V  8 Hrs 
Human Population And The Environment: Population growth, variation among nations.  Population 
explosion – Family Welfare Programmes. – Environment and human health – Human Rights – Value 
Education – HIV/AIDS – Women and Child Welfare – Role of information Technology in Environment 
and human health – Case studies. 
Field Work: Visit to a local area to document environmental assets River/forest grassland/hill/mountain – 
Visit to a local polluted site-Urban/Rural/Industrial/Agricultural Study of common plants, insects, and 
birds – river, hill slopes, etc.. 
 
Textbooks: 

1. Text book of Environmental Studies for Undergraduate Courses ErachBharucha for University 
Grants Commission, Universities Press. 

2. Palaniswamy, “Environmental Studies”, Pearson education  
3. S.AzeemUnnisa, “Environmental Studies” Academic Publishing Company 
4. K.Raghavan Nambiar, “Text book of Environmental Studies for Undergraduate Courses as per 

UGC model syllabus”, Scitech Publications (India), Pvt. Ltd. 
Reference Books: 
 

1. Deeksha Dave and E.Sai Baba Reddy, “Textbook of Environmental Science”, Cengage 
Publications. 

2. M.Anji Reddy, “Text book of Environmental Sciences and Technology”, BS Publication. 
3. J.P.Sharma, Comprehensive Environmental studies,  Laxmi publications. 
4. J. Glynn Henry and Gary W. Heinke, “Environmental Sciences and Engineering”, Prentice hall of 

India Private limited 
5. G.R.Chatwal, “A Text Book of Environmental Studies” Himalaya Publishing House 
6. Gilbert M. Masters and Wendell P. Ela, “Introduction to Environmental Engineering and Science, 

Prentice hall of India Private limited.  
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Course Code Design Thinking for Innovation 
(Common to All branches of Engineering) 

L T P C 
20A99401 2 1 0 0 

Pre-requisite NIL Semester IV 

Course Objectives: 
The objective of this course is to familiarize students with design thinking process as a tool for 
breakthrough innovation. It aims to equip students with design thinking skills and ignite the minds to create 
innovative ideas, develop solutions for real-time problems.  
Course Outcomes (CO): 

 Define the concepts related to design thinking. 
 Explain the fundamentals of Design Thinking and innovation 
 Apply the design thinking techniques for solving problems in various sectors. 
 Analyse to work in a multidisciplinary environment 
 Evaluate the value of creativity 
 Formulate specific problem statements of real time issues  

 
 UNIT - I Introduction to Design Thinking 10 Hrs 
Introduction to elements and principles of Design, basics of design-dot, line, shape, form as fundamental 
design components. Principles of design. Introduction to design thinking, history of Design Thinking, New 
materials in Industry. 
 
UNIT - II Design Thinking Process  10 Hrs 
Design thinking process (empathize, analyze, idea & prototype), implementing the process in driving 
inventions, design thinking in social innovations. Tools of design thinking - person, costumer, journey 
map, brain storming, product development 
 
Activity: Every student presents their idea in three minutes, Every student can present design process in 
the form of flow diagram or flow chart etc. Every student should explain about product development. 
 
UNIT - III Innovation 8 Hrs 
Art of innovation, Difference between innovation and creativity, role of creativity and innovation in 
organizations. Creativity to Innovation. Teams for innovation, Measuring the impact and value of 
creativity. 
 
Activity: Debate on innovation and creativity, Flow and planning from idea to innovation, Debate on 
value-based innovation. 
UNIT - IV Product Design 8 Hrs 
Problem formation, introduction to product design, Product strategies, Product value, Product planning, 
product specifications. Innovation towards product design Case studies. 
 
Activity: Importance of modelling, how to set specifications, Explaining their own product design.  
 
UNIT - V Design Thinking in Business Processes 10 Hrs 
Design Thinking applied in Business & Strategic Innovation, Design Thinking principles that redefine 
business – Business challenges: Growth, Predictability, Change, Maintaining Relevance, Extreme 
competition, Standardization. Design thinking to meet corporate needs. Design thinking for Startups. 
Defining and testing Business Models and Business Cases. Developing & testing prototypes. 
 
Activity: How to market our own product, About maintenance, Reliability and plan for startup.  
 
 
Textbooks:  
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1. Change by design, Tim Brown, Harper Bollins (2009)  
2. Design Thinking for Strategic Innovation, Idris Mootee, 2013, John Wiley & Sons. 
Reference Books:  
1. Design Thinking in the Classroom by David Lee, Ulysses press  
2. Design the Future, by Shrrutin N Shetty, Norton Press  
3. Universal principles of design- William lidwell, kritinaholden, Jill butter.  
4. The era of open innovation – chesbrough.H 
Online Learning Resources: 
https://nptel.ac.in/courses/110/106/110106124/ 
https://nptel.ac.in/courses/109/104/109104109/ 
https://swayam.gov.in/nd1_noc19_mg60/preview 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


