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Mission of the Institute « Sl
M1  Academic excellence in Engineering and Technology through complefq:*dedication to
all round growth of young students, > 1Y 0y
M2  Enable the students to develop into outstanding professionals with technical compctpﬁ%é i
and managerial skills.

M3  Fulfill the expectance of the society and Industry with high ethical standards for developing

sustainable solutions.

Vision of the Department
To impart quality technical education leads to produce globally competent Engineers with
professional, human values in the domain of Artificial Intelligence and Data Science field to build

the intellectual capital of the society through knowledge based education.

Mission of the Department

MT1. To develop students with cutting edge technologies in the field of Artificial Intelligence &
Data Science. '

M2. To enable students to enhance expertise in the domain of Artificial Intelligence and Data

Science.

M3. To impart quality and human values based education & contribute to the societal needs.

Program Educational Objectives (PEO)

PEO 1. Study the requirements, analyse the technical specification and design the Engineering
solutions by applying artificial intelligence and data science theory and principles.

PEO 2. Demonstrate technical skills, competency in Al and DS and promote collaborative
Learning and team work spirit through multi -disciplinary projects and diverse professional
activifies.

PEO 3. Equip the graduates with strong knowledge, competence and soft skills that allows them

to contribute ethically to the needs of society and accomplish sustainable progress in the emerging

computing technologies through life-long learning.
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Vision of the Institute
Service to the Society through Quality Technical Education .

Mission of the Institute

M1  Academic excellence in Engineering and Technology through complete dedication to
all round growth of young students.

M2  Enable the students to develop into outstanding professionals with technical competence
and managerial skills.

M3  Fulfill the expectance of the society and Industry with high ethical standards for developing

sustainable solutions.

Vision of the Department
To impart quality technical education leads to produce globally competent Engineers with
professional, human values in the domain of Artificial Intelligence and Data Science field to build

the intellectual capital of the society through knowledge based education.

Mission of the Department
M1. To develop students with cutting edge technologies in the field of Artificial Intelligence &

Data Science.
M2. To enable students to enhance expertise in the domain of Artificial Intelligence and Data

Science.

M3. To impart quality and human values based education & contribute to the societal needs.

Program Educational Objectives (PEO)

PEO 1. Study the requirements, analyse the technical specification and design the Engineering
solutions by applying artificial intelligence and data science theory and principles.

PEO 2. Demonstrate technical skills, competency in Al and DS and promote collaborative
Learning and team work spirit through multi -disciplinary projects and diverse professional
activities.

PEO 3. Equip the graduates with strong knowledge, competence and soft skills that allows them

to contribute ethically to the needs of society and accomplish sustainable progress in the emerging

computing technologies through life-long learning.



PROGRAMME OUTCOMES

POs

KEYWORDS

PROGRAM OUTCOMES

PO1

Engineering Knowledge

Apply knowledge of mathematics, natural science, computing,

engineering fundamentals and an engineering specialization as
specified in WK1 to WK4 respectively to develop to the solution of
complex engineering problems.

PO2

Problem Analysis

Identify, formulate, review research literature and analyze complex
engineering problems reaching substantiated conclusions with
consideration for sustainable development.

PO3

Design/Development of
Solutions

Design creative solutions for complex engineering problems and
design/develop systems/components/processes to meet identified
needs with consideration for the public health and safety, whole-life
cost, net zero carbon, culture, society and environment as required.

PO4

Conduct Investigations of
Complex Problems

Conduct investigations of complex engineering problems using
research-based knowledge including design of experiments,
modelling, analysis & interpretation of data to provide valid
conclusions.

POS5

Engineering Tool Usage

Create, select and apply appropriate techniques, resources and
modern engineering & IT tools, including prediction and modelling
recognizing their limitations to solve complex engineering
problems.

PO6

The Engineer and The
World

Analyze and evaluate societal and environmental aspects while
solving complex engineering problems for its impact on
sustainability with reference to economy, health, safety, legal
framework, culture and environment.

PO7

Ethics

Apply ethical principles and commit to professional ethics, human
values, diversity and inclusion; adhere to national & international
laws.

PO8

Individual and
Collaborative Team work

Team work: Function effectively as an individual, and as a member
or leader in diverse/multi-disciplinary teams,

PO9Y

Communication

Communicate effectively and inclusively within the engineering
community and society at large, such as being able to comprehend
and write effective reports and design documentation, make
effective presentations considering cultural, language, and learning
differences

PO10

Project Management and
Finance

Apply knowledge and understanding of engineering management
principles and economic decision-making and apply these to one's
own work, as a member and leader in a team, and to manage projects
and in multidisciplinary environments.

PO11

Life-Long Learning

Recognize the need for, and have the preparation and ability for 1)
independent and life-long learning ii) adaptability to new and
emerging technologies and iif) critical thinking in the broadest
context of technological change.

PROGRAMME SPECIFIC OUTCOMES

PSO

STATEMENT

Ability to identify the problem, apply the practical knowledge in design and

PSO 1 development of systems using Artificial Intelligence and Data Science to
multidisciplinary problems.
Ability to provide a strong foundation, enrich their abilities to qualify for employment,
PSO 2

higher studies and research in program domain with ethical values.
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List of Multi-Disciplinary Minor Course (MDM) — BASKET 1

l;)e g:ﬁgt g: ! Course Code | Semester Title of MDM Course Creait Asptﬁl;z?:::i;o
1 [3BMDADOIT 111 Data Structure 3
Artificial 7 4BMDADO02T v Introduction to Artificial | 2
Intelligence Intelligence CE, ETC,
and Data 3 SBMDADO3T v Fundamentals of Machine | 3 EE, ME
science Learning
4 | 6BMDADO04T VI Deep Learning 2
7BMDADOST Neural Network and 2
5 VII .
Fuzzy Logic
6 | 8BMDADO6T | VIII Cloud Computing 2
Applicable forAY
QZW 2025 onwards
/ 1.00
e Version

Chairman, BoS

Dean (Acad.)

Principal

release




K. D. K College of Engineering, Nagpur
Department of Artificial Intelligence & Data science

Track for Minor Courses-Artificial Intelligence
(Applicable to Students of Other Discipline)

Sr.No Course Name Coordinator Course
Duration
1. An Introduction to Artificial Intelligence Prof. Mausam 12 weeks
2 Artificial Intelligence: Knowledge Prof. Deepak Khemani 12 weeks
Representation And Reasoning
3. | Introduction to Machine Learning Prof. Sudeshna Sarkar 8 weeks
OR Prof. Balaraman Ravindran 12 weeks
Introduction to Machine Learning
4, Programming, Data Structures and Prof. Madhavan Mukund 8 weeks
' Algorithms using Python
D Python for Data Science Prof. Ragunathan Rengasamy 4 weeks
6. Deep Learning Prof. Sudarshan Iyengar 12 weeks
7 Deep Learning for Computer Vision Prof. Vineeth N Balasubramanian | 12 weeks
8. Reinforcement Learning Prof. Balaraman Ravindran 12 weeks
9. Al:Constraint Satisfaction Prof. Deepak Khemani 8 weeks
10. | Computer Vision Prof. Jayanta Mukhopadhyay 12 weeks
11. | Natural Language Processing Prof. Pawan Goyal 12 weeks
12. | Practical Machine Learning with Prof. Ashish Tendulkar, 8 weeks
Tensorflow Prof, Balaraman Ravindran
13. | Affective Computing Prof. Jainendra Shukla 12 weeks
Prof. Abhinav Dhall
14. | Games and Information Prof. Ankur A. Kulkarni 12 weeks
15. | Responsible & Safe Al Systems Prof. Ponnurangam Kumaraguru, | 12 weeks
Prof. Balaraman Ravindran, Prof.
Arun Rajkumar
16 | Algorithms in Computational Biology and | Prof. Chirag Jain 12 weeks
Sequence Analysis
17 Human Computer Interaction Prof. Rajiv Ratn Shah 12 weeks
NOTE: 1. Ascertain the credits for each course
2. Total minimum credits to be acquired is 18
A ! June 1.00 Applicable for
W M 2025 AY 2025-26
/ onwards
Chairman, BoS Dean (Acad.) Principal Date of | Version
release




K. D. K College of Engineering, Nagpur
Department of Artificial Intelligence & Data science

Track for Major Courses-Artificial Intelligence

Sr. Course Name Coordinator Course
No Duration
1. | An Introduction to Artificial Intelligence Prof. Mausam 12 weeks
2. | Artificial Intelligence: Knowledge Prof. Deepak Khemani 12 weeks
Representation And Reasoning
3. | Introduction to Machine Learning Prof. Sudeshna Sarkar 8 weeks
OR Prof. Balaraman Ravindran 12 weeks
Introduction to Machine Learning
4. | Programming, Data Structures and Prof, Madhavan Mukund 8 weeks
Algorithms using Python
5. | Python for Data Science Prof. Ragunathan Rengasamy 4 weeks
6. | Deep Learning Prof. Sudarshan Iyengar 12 weeks
7. | Deep Learning for Computer Vision Prof, Vineeth N Balasubramanian | 12 weeks
8. | Reinforcement Learning Prof. Balaraman Ravindran 12 weeks
9. | Al:Constraint Satisfaction Prof. Deepak Khemani 8 weeks
10. | Computer Vision Prof. Jayanta Mukhopadhyay 12 weeks
11. | Natural Language Processing Prof. Pawan Goyal 12 weeks
12. | Practical Machine Learning with Tensorflow | Prof. Ashish Tendulkar, 8 weeks
Prof. Balaraman Ravindran
13. | Affective Computing Prof. Jainendra Shukla 12 weeks
Prof. Abhinav Dhall
14. | Games and Information Prof. Ankur A. Kulkarni 12 weeks
15. | Responsible & Safe Al Systems Prof. Ponnurangam Kumaraguru, 12 weeks
Prof. Balaraman Ravindran, Prof.
Arun Rajkumar
16. | Algorithms in Computational Biology and Prof. Chirag Jain 12 weeks
Sequence Analysis
17. | Human Computer Interaction Prof. Rajiv Ratn Shah 12 weeks
NOTE: 1. Ascertain the credits for each course
2. Total minimum credits to be acquired is 18
M r June 1.00 | Applicable for
\ 2025 AY 2025-26
M / onwards
Chairman, BoS Dean (Acad.) Principal Date of | Version
release




KDK Coliege of Engineering, Nagpur

Faculty of Engincering and Technology

Courses offered by Applied Science and Humanities Board

Open Elective Courses for 111 Sem. B.‘Tech.

. s
Sr. No. | Semester | Course Code Subjects Credits
1 | 18 3BOEOLIT - A | Principles of Management 3
2 111 3BOEOIT -B | Professional Practices & Ethics | 3 |
s T 3BOE0IT-C | Insurance & Banking 3
Management B
4 I IBOEQIT - D | Total Quality Management 3
5 ST 3BOEOIT-E | Campus Sustainability R
il et - ik )
6 | 1 3BOEOIT - F | Indian Stock Market .
I |
71l 3BOE01T -G | Climate Change . Mﬂ.’%_—J
RS ==

BoS
Chairman

== oy

/)

; : June

/& N / 7 2025 b
\\/"\_J{}v
e a4
Dean (Acad.) Principal Lo {.}f Version
. release

Applicable
for AY
2025-26
onveards




KDK College of Engineering, Nagpur

B. Tech.

Civil / Mechanical/ Electrical/ ETC/ CS/ IT/ A1&DS Engineering

&

Courses oifered by Applied Science and Humanities Beard

Enivenrensurshin/Keonomics/Management Courses (EENM-01 and FEM-02)

:J: Course Code Course Name

1 3BEMOIT-A /4BEMO02T-A Ent-repreneurship Development
2 3IBEMOIT-B /4BEMO02T-B Economics for Engincers

3 IBEMO1T-C 4BEMO02T-C Human Resource Management
4 3BEMOIT-D /4BEMO02T-D Financial management

3 3BEMOIT-E /[dBEM02T-E Strategic management

Valus Education Courses (VEC-01 and VEC 02)

EM | Course Ceode Course Name

{ [3BVEOIT-A 4BVEOZT-A | Environmental Studies

2 IBVEOIT-B 4BVE0O2T-B Indian Constitution

3 IBVEOIT-C MBVEO2T-C Civic Education

4 3BVEOIT-D /4BVE02T-D Gender education

5 3BVE(OIT-E M4BVE0O2T-E Universal Human Values

e

\J 7/ 4 | e 100 | Applicable

/ 2025 for AY
2025-26

" Chairman

e Dean (Acad.)

. onwaids
_— Date of . "
Principal Version
release




KDK Colicge of Engineering, Nagpur
Faculty of Engincering and Technology
B. Tech.
Courses offered by Applied Science and Humanities Board

Open Elective Courses for IV Sem. B. Tech.

. |
Sr. No. | Semester | Course Code | Subjects Credits
| Vv 4BOE02T - A | Corporate Social Responsibility 2
- P
|2 IV |4BOE02T-B |Life Skills 2
|3 IV | 4BOE02T-C |Digital Marketing 2
4 A% ABOE02T -D | Basic of Mutual Fund ., 2
l 5 IAY ABOL02T - E | Introduction to Psychology 2
- v ABOE02T - F World Geography & Global )
. -a e 44 - pum—— ISSLIe o — - - - — TIPS
il 7 IV 4BOLE02T -G | Intercultural Communication P2
1 ST B R ‘
'i 1
e R/ June \
l &\é( M \/ N 2025 L Applicable
|_ / [or AY 2025- l
P 26 onwards i
BoS ; _ : —— Date of o
308 Chairman Dean (Acad.) Principal Version i
releasc 1

|

R ——————— i . < S o




KDK College of Engineering, Nagpur
B. Tech.

Civil / Mechanical/ Electrical/ ETC/ CS/ IT/ AI&DS Engineering

Courses offered by Apnplied Science and Humanilies Board

i
o -

Ability Enhancement Courses (AEC-02)

Sr,
No.

Course Code | Course Name

1 4BAEO2T-A | German Language

2 4BAE02T-B Stress Management
3 4BAE02T-C Critical thinking
4 4BAE02T-D | Employability skills
5 4BAEOZT-E Technical English
\//I / June 1.00 Applicable
M \I/‘:_/\/ 2025 for AY
P 2025-26
onwards
BoS _—_ Date of ;
i ada, "1me V 1
Chairman Dean (Acad.) Principal ol ersion




K. D. K. College of Engineering, Nagpur

Syllabus — Third Semester

Bachelor of Technology (Artificial Intelligence and Data Science)



KDK College of Engineering, Nagpur
Faculty of Science and Technology
B.Tech. Artificial Intelligence and Data Science

Semester : Subject Code: Name of Subject:

11 3IBADOIT Data Structures

Total Hours Distribution per week

Total Credit: 3 . Lecture (L): 3 Hrs Tutorial (T) : - ' Practical (P): -

Examination Scheme

Mid Sem Continuous | EndSem | o v iorks ' Examination
Examination Assessment | Examination | o . Duration:
- | |
- 30 Marks I 20 Marks 50 Marks 100 Marks . 3 Hours
B Course Objectives
1 T To learn the concept of Data Structure using efficient algorithms
|2 | To solve real world problem using Data Structure Concepts.

Course Outcomes

After completion of syllabus, students would be able to

Understand the efficiency of an algorithm based on time and space complexity and classify
CO1 : . : ; 4
an appropriate searching and sorting techniques to solve given problems.

CO2 | Apply the concepts of stack and queues to solve real world problem.

CO3 | Apply the Linked List Concept to evaluate the expression.

| CO4 Analyze the different traversing techniques using tree.

Use various methods to represent graph and utilize graph concepts to solve real world
Cos| . . ;
problems and implement concept of hashing.

Course Competencies:

e Explore various Searching and Sorting techniques, Analyse and optimize algorithm
efficiency using asymptotic notations. '
Describing and Implementing concepts of Stacks and Queues.

Demonstrate the concepts of linked list.

Implement the concepts of trees by investigating the real life problems.

Elaborate and implement the concepts of Graphs.

CO-PO Articulating Matrix:

Program Outcomes & Program Specific Outcomes
<0 01 [ POz | PO3 | FO4 | POS | PO6 | POT | PO | POS | POLO POII | PSO1 | PSO2
co1 3 3 3 3 3 1 3 3 3
co2 3 3 3 3 3 1 3 3 3
CO3 3 3 3 3 3 1 3 3 3
cO4 3 3 3 3 3 1 3 3 3
CO5 3 3 3 3 3 1 3 3 3




SYLLABUS

Details of Topic

Allotment
of
Hours

Mapped ]
with |
co

Number

L! T/A

CO

UNIT 1: Introduction to Algorithm

Introduction to Algorithm General Concepts of Data Structures; Types of Data
Structures with its properties and operations; Time and Space Analysis of
Algorithms, Big Oh, theta and omega notations; Average, Best and Worst Case
Analysis;

Sorting & Searching : Selection Sort, Insertion Sort, Heap Sort, Shell Sort; Linear
Search, Binary Search

UNIT 2: Stacks and Queues

Stack ADT: Coneept, primitive operations, implementation of stacks, multiple
stacks, applications of stack, need for prefix and postfix expressions, conversion
from infix to prefix and postfix expression, evaluation of prefix and postfix
expression using stack,

Queue ADT: Concept, operations, simple queue, circular queue, double-ended
and priority queue, applications of queue.

UNIT 3: Linked Lists

Concept, primitive operations, representation of linked lists, types of linked list-
singly linked list, circular linked list and doubly linked list, polynomial
manipulations: addition and multiplication using linked list.

UNIT 4: Trees

Basic Tree terminologies, tree definition and properties, binary tree and its
operations, binary search tree (BST) and its operations, threaded binary trees, AVL
tree and its rotation, red black tree, B- tree, B+ tree, tree traversal techniques,
applications of tree traversal techniques.

UNIT 5: Graphs and Hashing

Graphs: Graphs Representation, application of graphs, graph traversals
techniques- DFS and BFS.

Hashing: Hash functions and hash tables, properties, simple hash function,
methods for collision handling.

Text Books:

3 Fundamentals of Data Structures in C, Ellis Horowitz, SartajSahani& Susan Anderson-Freed,

2™ Edition, 2012, Universities Press.

2. Data Structures and Algorithms: Concepts, Techniques and Application, G.A.V. Pai, 3¢

Edition, 2012, Tata McGraw-Hill Education.

Reference Books:

1. Algorithms in a Nutshell, George T, Heineman, Gary Pollice& Stanley Selkow, 2" Edition,

2016, O'Reilly Media, Inc,

2. Introduction to the Design and Analysis of Algorithms, AnanyLevitin, 3@ Edition,

Pearson Education.

2017,

b | @ Wy | =

1.00

Chairman, BoS Dean (Acad.) Principal Date of

release

Version

Applicable for
AY 2025-26

onwards




KDK College of Engineering, Nagpur
Faculty of Science and Technology
B.Tech. Artificial Intelligence and Data Science

’»Semester: Subject Code: | Name of Subject:
111 3BADO1P | Data Structures Lab

Total Hours Distribution per week

Total Credit: 1 | Lecture (L): - ~Tutnrial (T): - lPractical (P): 2Hrs

Examination Scheme

Continuous Assessment End Sem Examination | Total Marks

50 Marks

25 Marks \ 25 Marks

Course Objective

The course develops programming skills to analyze and apply linear and non-linear data structures
to solve real-world problems that enhance employability.

[_ Course Outcomes

After successful completion of this course the students will be able to:

Analyze: Analyze the performance of various algorithms based on time and space

e complexity.

CO2 | Apply: Apply appropriate searching and sorting techniques for a given problem statement.

Create: Design applications using linear and nonlinear data structures to solve engineering

e problems.

CO4 | Evaluate: Choose appropriate data structures to solve given problems efficiently.

A minimum of 10 practical to be performed based on the theory course Data Structure

CO-PO Articulating Matrix:

Program Outcomes & Program Specific Outcomes
o PO11P02 | PO3 | PO4 | POS | PO6 | PO7 | POB | PO9 | PO10 PO11 | PSOI | PSO2
Co1 3|35 3 3 213 2 3 3 3
co2 3|3 3 3 3 2] 3 2 3 3 3
co3 | 3] 3 3 3 213 2 3 3 3
CO4 3 3| 8] 3 3 2 | 3 2 3 3 3




List of Experiments

Exp Title of Experiment ’ co

No.

] Write a program that uses functions to perform the following operations on singly | o0
linked list i) Creation ii) Insertion iii) Deletion iv) Traversal.

5 Write a program that uses functions to perform the following operations on | ~q;
doubly linked list i) Creation ii) Insertion iii) Deletion iv) Traversal

3 Write a program that uses functions to perform the following operations on | o,
circular linked List i) Creation ii) Insertion iii) Deletion iv) Traversal.

4 Write a program that implement stack (its operations) using i) Arrays ii) Linked | o,
list (Pointers).

5 Write a program that implement Queue (its operations) using 1) Arrays if) Linked | ~3
list (Pointers).

6 | Write a program that implement Circular Queue (its operations) using A1rays. CO3
Write a program that implements the following sorting i) Bubble sort ii) Selection

7 . CcO4
sort iii)Quick sort

g Write a program that implements the following i) Insertion sort ii) Merge sort iii) co4
Heap sort.

9 Write a program to implement all the functions of a dictionary (ADT) using | o5

" | Linked List.

10 | Write a program to implement the tree traversal methods. CO5
Write a program to perform the following operations:
a) Insert an element into a AVL tree.

1 cos
b) Delete an element from a AVL tree.
¢) Search for a key element ina AVL free

References:-
{ Object Oriented Programming OOPs with C++ - Practicals Harmanpreet Kaur Di gi learning
Tech Pvt. Litd

2 | Object Oriented Programming OOPs with ANSI & C++—Ashok N.Kamthane Pearson
L Publications

Suggested References:

1 Object-Oriented Programming with C++ by E. Balagurusamy (8th Edition)

2. Object-Oriented Pro gramming with C++ by Reema Thareja (Revised First Edition)

/) / June 1.00 Applicable for
\J A 2025 AY 2025-26
onwards
Chairman, BoS Dean (Acad.) Principal Date of | Version
release ; |




KDK College of Engineering, Nagpur
Faculty of Science and Technology
B.Tech. Artificial Intelligence and Data Science

Semester: Subject Code: Name of Subject:
I 3BADO2T Sampling and Statistical Modelling

Total Hours Distribution per week

Total Credit: 3 | Lecture (L): 3 Hrs Tutorial (T) : = | Practical (P): -

Examination Scheme

Mid Sem |  Continuous " EndSem | Total Marks ' Examination
Examination | Assessment | Examination | l Duration;
' |
30 Marks 20 Marks 50 Marks 100 Marks 3 Hours
[ Course Objectives

1 | The topics covered will equip them the techniques to understand advanced level
mathematics and its applications that would enhance analytical / logical thinking power.

2 | To equip students with Ffoundational knowledge, problem-solving skills, and the ability to
apply learned concepts in real-world scenarios.

Course Oufcomes

After completion of syllabus, the student will be able to

L Apply and recognize fundamental set theory in various real-life situations.

CO2 | Understand the core concepts of fuzzy sets, fuzzy logic and design fuzzy systems for
various applications.

CO3 | Demonstrate a strong understanding of graph theory concepts and develop problem-
solving skills in related areas.

CO4 | Calculate sample sizes, interpret confidence intervals, and apply methods like ratio
estimation.

CO5 | Develop critical thinking and problem-solving skills through applying optimization
techniques to real-world scenarios-

Course Competencies:

e Applying the concepts of relations and functions to solve problems and interpret real-world
scenarios.

¢ Develop mathematical models of fuzzy systems and apply them to real world problems.

¢ Explore graph theory for understanding mathematical structures.

e Evaluate the suitability of different sampling methods for specific research questions and
contexts, considering potential biases and limitations.

e Translate real-world problems into mathematical models with objective functions and
constraints.



CO-PO Articulating Matrix

P Program Outcomes & Program Specific Outcomes
CcO . : r
PO1 | PO2 | PO3 | PO4 | POS [ PO6 | PO7 | PO8 | PO9 PO10 | PO11 | PSO1 | PSO2

COl1 3 3 2

cO2 3 3 2

CO3 3 3 2

CO4 3 3 2

COs 3 3 z

Syllabus
- . Hours | Mapped |
Details of Topic with CO
| Unit 1: Set Theory , Relations and Functions

Basic Concepts of Crisp Sets, Types and Operations on sets, Ordered Pairs and
n-tuples.
Relation: Types of relations, Composite relation, Relation matrix, Graphical
representation of a relation, Transitive closure of a relation.Equivalence relations. 8 CO1
Functions: Definition, Composition of functions, Types of functions,
Characteristics function and its properties.
Unit 2: Fuzzy Sets and Fuzzy Logic
Fuzzy sets and systems, crisp sets, overview of fuzzy logic and classical logic,
fuzzy compliment, fuzzy union, fuzzy intersection and combinations of these 8 CcO2
fuzzy sets operations crisp and fuzzy relations.
Unit 3: Graph Theory
Concepts of graph theory: Digraphs, Basic definitions, Types of graphs,
Weighted graphs, Isomorphic graphs, Subgraphs, Paths and circuits, Reachability 9 Co3
and connectedness, Node base, Euler’s path & Hamilton’s path, Tree, Binary tree,
Undirected tree, Spanning tree, Minimal spanning tree by Prim’s algorithm,
Kruskal’s algorithm.
Unit 4: Sampling Techniques
Sampling: Population (Universe), Sampling types and distribution, Sampling of
mean and variance , Testing & hypothesis, Null and Alternative Hypothesis, t test
and F test (Only introduction), Chi-square test and its applications in hypothesis 7 Co4
testing.
Unit 5: Optimization Techniques
Linear programming: Introduction, Graphical method for solving LPs with two
variables, Simplex method.
Transportation problem: Definition, Linear form, North-west corner method, Least
cost method, Vogel’s approximation method for finding feasible solution, MODI
method for finding optimum solution.




Text Books

1. Discrete Mathematics Structure with application to Computer Science, 23rd
re-print, 2005, J. P. Tremblay & R. Manohar, Tata McGraw-Hills Publication
Company Limited, New Delhi.

2. Advanced Engineering Mathematics, 8th revised edition, 2007, H. K. Das by
S. Chand & Company Limited, Delhi.

3. Fuzzy Logic with Engineering Applications, T. J. Ross, John Wiley &Sons,
Ltd. ISBN: 978-81-265-3126-4.

References Books

1. Dr.P.D. Shobhane and C. N. Tembekar, Engineering Mathematics, Das Ganu
Prakashan 10 th Edition (2017).

2. Discrete Mathematics with Graph Theory , Santosh Kumar Yadav, ISBN 978-3-
031-21320-5 Jointly published with Ane Books Pvt. Ltd (Springer) Re-print(2023)
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KDK College of Engineering, Nagpur
Faculty of Science and Technology
B.Tech. Artificial Intelligence and Data Science

[ Semester: | Subject Code: | Name of Subject:

[ 3BADO2P | Object Oriented Programming Lab
Total Hours Distribution per week
Total Credit: | Lecture (L): - Tutorial (T): - Practical (P): 2Hrs
1
Examination Scheme
Continuous Assessment 1 End Sem Examination | Total Marks
25 Marks 25 Marks 50 Marks

Course Objective

The course develops programming skills to analyze and apply Object-Oriented Programming
&OP) concepts to solve real-world problems that enhances employability.

Course Outcomes

After successful completion of this course the students will be able to:

cO1 | Understand and apply the principles of Object-Oriented Programming (OOP) and design
classes and objects.

CO2 | Demonstrating encapsulation and abstraction, Utilize operator overloading to enhance
the functionality of user-defined types.

CO3 | Implement inheritance and polymorphism to promote code reusability and ﬂcmbﬂzty

CO4 | Employ exception handling mechanisms to create robust and error-resilient programs.

Course Competencies:

e Understand Object-Oriented Programming (OOP) Concepts.
« Implement Control Structures.

o Apply Functions and Recursion.

e Apply Exception Handling.

CO-PO Articulating Matrix:

Program Outcomes & Program Specific Outcomes
- PO1] POZ| PO3| PO4] POS[ POS| PO7| POS| POS POL0] POII[ PSO1| PSO2
cor | 3 2 | 8] -2 -f~1%)+-11 . 3 2
coz | 3 2 2 - |2~~~} ]~ - - 3 2
cos | 3 g |3 -2 -]-f¥]~|"? - 3 2
co4 | 3 REIRIEAERER R - - 2 3




List of Experiments

l;.? Title of Experiment cO
U | Writea C++ program to find the sum of individual digits of a positive integer eal
2 | Write a C++ program to generate the first n terms of the sequence. Ccol
Write a C++ program to generate all the prime numbers between 1 and n, where

3 ) A CO2
n is a value supplied by the user

4 Write a C++ program to find both the largest and smallest number in a list of coz
integers.

5 | Write a C++ program to sort a list of numbers in ascending order CO3

6 Write a Program to illustrate New and Delete Keywords for dynamic memory | ~q,
allocation

7 Write a program Illustrating Class Declarations, Definition, and Accessing Class | -4y
Members

8 Write a Program to Demonstrate the i)Operator Overloading.ii) Function | .,
Overloading '

9. | Write a Program to Demonstrate Friend Function and Friend Class CO5
Write a Program to Access Members of a STUDENT Class Using Pointer to

10 | Object Members o
Write a Program to Generate Fibonacei Series use Constructor to Initialize the cOs

11 | Data Members '
Write C-++ programs that illustrate how the following forms of inheritance are
supported: a)Single inheritance

12 b)Multiple inheritance cos

¢)Multi level inheritance
d)Hierarchical inheritance

References:-

Object Oriented Programming OOPs with C++ - Practicals Harmanpreet Kaur Digi learning

1 | Tech Pvt. Ltd

9 | Object Oriented Pro gramming OOPs with AN SI & C++—Ashok N.Kamthane Pearson
Publications

Suggested References:

3 Object-Oriented Programming with C++ by E. Balagurusamy (8th Edition)

4. Object-Oriented Programming with C++ by Reema Thareja (Revised First Edition)

v
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KDK College of Engineering, Nagpur
Faculty of Science and Technology
B.Tech. Artificial Intelligence and Data Science

I

Semester : Subject Code: Name of Subject:

3IBMDADIT Data Structure (MDM)

Total Hours Distribution per week

Total Credit: 3 | Lecture (L): 3 Hrs Tutorial (T) : - | Practical (P): -

Examination Scheme

Mid Sem Continuous |  Epd Sem ’|l R Examination
Examination |, . o ¢ | Examination || otal Mar Duration:
30 Marks 20 Marks 50 Marks 100 Marks 3 Hours
Course Objectives

1] To understand basic techniques and strategies of algorithms.

2

To strengthen the ability to identify and apply the suitable data structure for the

given real world problem
3| To analyze advanced data structure

4 To develop problem-solving skills by applying data structures in algorithm design and
software development

To Encourage good software engineering practices such as modular design, documentation,
and testing in data structure implementation

Course Outcomes
After completing the course, students will be able to
co1 | Understand the concept of Dynamic memory management, data types, algorithms,
Big O notation.
CO2 | Understand basic applications for Linked List
CO3 | Describe common applications for stacks, queues [ABET (a, b, ¢ )]
CO4 | Demonstrate different methods for traversing trees
CO5 | Solve problem involving graphs, trees and heaps

Course Competencies:

¢ Implement and use arrays, linked lists, stacks, and queues. Solve problems using appropriate
linear structures.

Apply techniques like binary search, quick sort, merge sort, heap sort, ete
Choose appropriate data structures based on problem constraints.

Use data structure libraries and understand their internals.

Write and debug code in languages like C/ C++/Java




CO-PO Articulating Matrix:

’_CO Program Outcomes & Program Specific Qutcomes
PO1| PO2| PO3 | PO4 | POS, POﬁ} PO7. PO8| PO9! PO10| POLl PSO1| PSOZ
Ccol1 3 1 1 Z| 2 3 3 3
co2 3 2 2 1 1 1 o 3 3 2
CO3 3 2 2 1 2 1 2| Z 2 3 2 1
CO4 3 2 2 2 2 1 2| 2 2 3 3 2
COs 3 1 1 2 2 1 21 2 2 3 2 3
SYLLABUS
Details of Topic Hours Flepped
with CO
05 CO1

Unit I: Introduction:

Algorithms and Flowcharts, Basics Analysis on Algorithm, Complexity of
Algorithm, Introduction and Definition of Data Structure, Classification of Data,
Arrays, Various types of Data Structure, Static and Dynamic Memory
Allocation, Function, Recursion.

Unit II: Arrays, Pointers and Strings: 06 Cco2

ntroduction to Arrays, Definition, One Dimensional Array and
Multidimensional Arrays, Pointer, Pointer to Structure, various Programs for
Array and Pointer. Strings. Introduction to Strings, Definition, Library Functions
of Strings

Unit II1: Stacks and Queue : 07 CcO3

Introduction to Stack, Definition, Stack Implementation, Operations of Stack,
Applications of Stack and Multiple Stacks. Implementation of Multiple Stack
Queues, Introduction to Queue, Definition, Queue Implementation, Operations
of Queue, Circular Queue, De-quene and Priority Queue.

Unit IV: Linked Lists and Trees: 06 cO4

Introduction, Representation and Operations of Linked Lists, Singly Linked List,
Doubly Linked List, Circular Linked List, And Circular Doubly Linked List.
Introduction to Tree, Tree Terminology Binary Tree, Binary Search Tree

Unit V: Graphs, Searching, Sorting: 06 CO5

Introduction, Representation to Graphs Searching, Types of Searching, Sorting,
Types of sorting like quick sort, bubble sort, merge sort, selection sort.




Text Books

1 | Data Structures with C, Seymour Lipschutz, Schaums Outlines, Tata McGraw Hill

Education
.

Data Structures using C and C++ by Y. Langsam, Pearson Education
3

Data Structures using C by Tanenbaum, Pearson Education
Reference Books:

1 | Data Structures and program design in C by Robert Kruse, Bruce Leung & Clovis Tondo.

Behrou Forouzan.

2 | Data Structures: A Pseudocode Approach with C by Richard F. Gilberg and

CZL /' June 1.00
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KDK College of Engincering, Nagpur

B. Tech.
CE/ ME/ EE/ CSE/ 1T/ AI&DS/ ETC Engincering

Semester 111 Subject Code: Name of Subject: T
3BOEOIT - A Principles of Managenent
B Total Distribution per week
Total Credit: 3 Leeture (1): 3 l Tutorial (T): 0 Practical (P): 0
o ‘ S Examination Scheme o E
| =
' Continuous Mid Semester End Semester ‘ Examination Duration:
| . o B Total Marks
| _Assessment Examination Examination
'[ 20 Marks 30 Marks 50 Marks 100 Marks 3 Hrs
- Course Objectives
| To cnable students. understand the Fundamental concepls of management. includi ng the
1 cvolution and managerial roles and functions. ]
2 | To enable students to learn the principles, processes, and types of planning and decision-muking

__.| iIn managerial contexts. .
3| o analyze different organizational structures and processes including sta
_departmentalization,

{ling. delegation, and

4 1'To understand behavioral aspects ol directing. including mativati
i communication.

> | To make them lcarn various control mechanisms, including budgeti
| _monitoring. (0 improve organizational productivity and effectiveness.

ng and performance

| Course Qutcomes

1

(;-\_f'lt;g_r: completion of syllabus, the student will be able to

{ 1 Define and explain the core concepts of management and distinguish between managers and |

administrators.

_{_applying planning tools and techniques.

J = Demonstrate knowledge of planning, including setting objectives. formulating policies. and
l 3 Analyse diffeient organizational structures and processes including staffing, delfegation. and i

_departmentalization,

o — e s s

4 | Undustand  behavioural aspects ol directing, including motivation, lcadership. and

communication.

|
|

| 5 | Uiilize various conirol mechanisms, including budgeting and perforn
,r improve organizationa) productivity and effectivencss.

=

——

wnee moniloring, o

!

Course Competencies

1 ]f\pply foundational knowledge of management principles and develop the ability to plai

organize, lead. and control organizational activities effect] vely,
e e i e SO - PO ——————— - —r—— . o

1

P

= Implement communication skills, leadership skillg, decision-making sk
f monitoring skills (o improve preductivity and elficicney

ills and performance




l_" CO_PO Mapping

' cor

Programme OQutcomes

o3 PO5 P08

1ro10

| PO4 '

2 < - 5 = 2 > T =

(WS

coz | 2 2 ] ]

L]

coz | - 3 : . - - : 3

L

CO4 ” " ) 3 i " 3 3

- CO5 _ 9 _ _ B . ] )

(5]

Course Contents

Mapped

“Unit ! : Introduction to Management:

" Dehinition, Nature. Importance, Scope of Management — managerial roles and

ckills- Science or Art — Manager Vs Administrator -- lvolution of Management

Qeientific. human relations, system and contingency approaches (contributions

ol B.W Taylor, Henry Fayol, Elton Mayo, Glberth and McGregor) - Levels and
[Functions of Management.

I
!
with CO l
|
l
|
|

Unit [T : Planning:

Nature and purpose of planning — planning process — Lypes of planning —
ohjectives — sctting objectives — policies — Planning premises — Planning Tools

and “l'cchniques — Decision making sieps and process.

cO2

Unit 111 : Organizing:

Nature and purpase — Formal and infornal organization — organization chart —
arganization structure — types — Ling and staff authority — departmentalization -

' delegation of authority — centralization and decentralization —Span ol

Management - Job design- Recruitment, selection, Training and Compensation.

CcO3

Unit I'V : Dirceting:

Foundations of individual and group behavior — motivation — motivational
techniquies — job cnlargement — job cirichment — lcadership — types and theorics
of leadciship - communication — Process of communication -~ barrier in

communication — effective communication.

CO4

" Unit V : Controlling:

System and process of controlling — budgetary and non-budgetary control
techniquies — use of computers and 1T in Management control — Productivity
problems and management — contiol and perfounance — direct and preventive
contiol —reporting.

COs

Text Books

New Delhi

Principles and Practice of Management: 1. M Prasad, Sultan Chand & Sons educational.

2 Principles of Management, Ramaswamy 1., Himalaya Publication




3 lissentials of Management, Harold Keontz, O'Donnell and Heing, Weihrich, 2012, New
— I?cl hi, O;h edition, Tata McGraw Hill

4 Fundamentals of Management, Stephen P. Robbins, David A. Decenzo, 2016, Pearson |

Education, 9th dition
5 Management Today- Principles and Practice / Edition- ] 3th reprint
Reference Books
f Management - Text & Cases, Satya Raju, PHI, New Delhi

o | Management Fundamentals: Concepts. Ap lications, & Skill Development, 6th edition,
| 5 & P PP P
i h Sage. 2014
[ 3 Prineiples Of Manageiment, Richard L. Dafl, Cengage Learning, 2009

=
[
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KDK College of Engin eering, Nagpur

B. Tech.
CE/ ME/ EE/ CSE/ 1T/ AI&DS/ ETC Engincering
Semester 111 Subject Code: Name of Subject: N
3BOEOIT-B Professional Practices & Ethics

Total Distribution per week

Total Credit: 3 Lecture (L): 3 l Tutorial (T): 0 Practical (P): 0

Examination Scheme

Continuous Mid Semester End Semester Examination Duration:
o i Total Marks
Assessment Examination Examination
20 Marks ] 30 Marks 50 Marks ' 100 Marks 3 Hrs
o I T, | = - S sy e )
J Course Objectives
I | To undeistand the basic purpese of profession, professional ethics and various moral and social
ISSUCS.
2 | To analyze various moral issucs and theories of moval development
3| To realize their roles of applying ethical principles al various professional levels
4 | To identify their responsibilitics for saflety and risk benefit analysis.
3 | To understand their constructive roles in dealing various global issucs. |
| SRR [ —
Course OQutcomes

| After completion of syllabus, the student will be able to
ovndlfecccs

1 Understand basic purpase ol profession, professional ethics and various moral and social
Issucs.
"2 [ Anal y#& various moral issues and theories of moral development, T
3 | Realize their roles ol applying cthical principles at various professional levols, _
4 f'(J_cuﬁht_i!;}f'[l%cii- lb\p\:]15|£ﬂ_!11_L5 for safety and risk beneﬁla—ﬁ'a!ysis, T
5 Understand their construetive roles in dealing various global issucs.
i Course Competencies

I Apply professional ethics, moral valucs, and social responsibilities while dealing with

real-

world scenarios in their respective professions.
2 | Analyze cthical issucs critically and perform risk—benelit analysis to make inlormed

responsible decisions in professional settings.

and

challenges through ethical and socially conscious practices.
S o S m— 1 ———— - r———p—

3| Demonstrate responsible behaviour and actively contribute to addressing global and socictal















































































































































































































































































































