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B.Sc Data Science – Framework 

 

Sem Course Code Paper Title Hrs/ 

Wee 

k 

Marks Credits Semester 

(Total 

Credits) CIA ESE Total Subject 

 

 

 

 

 

I 

 Language L1 3 20 80 100 3  

 

 

 

 

 

 

23 

 Language L2 3 20 80 100 3 

 Python Programming 
4 20 80 100 3 

 Descriptive Statistics 
4 20 80 100 3 

 Mathematical 

Foundation for Data 
Science-I 

4 20 80 100 3 

 Python Programming 

Lab 

3 10 40 50 2 

 Descriptive Statistics 

using EXCEL Lab 

3 10 40 50 2 

 Mathematical 
Foundations for 
Data Science-I Lab 

3 10 40 50 2 

Compulsory -1 Constitutional Values-I 2 10 40 50 2 
  Total Marks    700  

 

Sem Course Code Paper Title Hrs 

/We 

ek 

Marks Credit 
s 

Semeste 

r (Total 

Credits) CIA ESE Total Subjec 
t 

 

 

 

 

II 

 Language L1 3 20 80 100 3  

 

 

 

 

 

25 

 Language L2 3 20 80 100 3 

 Mathematical Foundations 

for Data Science-II 

4 
 
20 

80 100 3 

 Data Structures 4 20 80 100 3 

 Probability and 
Probability Distributions 

4 20 80 100 3 

 Data Structures Lab 3 10 40 50 2 

 Probability and 
Probability Distributions 
using R and EXCEL Lab 

3 10 40 50 2 

 Mathematical Foundations 
for Data Science-II Lab 

3 10 40 50 2 

Compulsory -2 Constitutional Values -II 2 10 40 50 2 

Compulsory -3 Environmental Studies 2 10 40 50 2 



Sem Course Code Paper Title Hrs 

/We 

ek 

Marks Credits Semeste 

r (Total 
Credits) CIA ESE Total Subject 

 

 

 

 

III 

 Language L1 3 20 80 100 3  

 

 

 

 

 

23 

 Language L2 3 20 80 100 3 

 Database Management 

Systems 

4 20 80 100 3 

 Object Oriented 
Programming Using Java 

4 20 80 100 3 

 Statistical Methods for 
Decision Making 

4 20 80 100 3 

 Database Management 
Systems Lab 

3 10 40 50 2 

 Java Programming Lab 3 10 40 50 2 

 Statistical Methods for 
Decision Making Lab 

3 10 40 50 2 

 Elective I Digital Marketing and 

Analytics 

2 10 40 50 2 

Applied Analytics and Data  

Communication  
 

 

Sem Course Code Paper Title Hrs 

/We 

ek 

Marks Credits Semest 

er 

(Total 

Credit) 

CIA ESE Total Subject 

 

 

 

 

IV 

 Language L1 3 20 80 100 3  

 

 

 

 

 

25 

 Language L2 3 20 80 100 3 

 Data Warehousing and 

Data Mining 

4 
 
20 

80 100 3 

 Predictive Analytics -I 4 20 80 100 3 

 Optimization Techniques 4 20 80 100 3 

 Data Warehousing and 
Data Mining Lab 

3 10 40 50 2 

 Predictive Analytics -I 

Lab 

3 10 40 50 2 

  Optimization Techniques 

Lab 

3 10 40 50 2 

 Elective II Data Security and Privacy 2 10 40 50 2 
Block Chain Technology 

Compulsory Skill 
Course 

Project 3 10 40 50 2 

  34 160 640 800 25 



FIRST SEMESTER 

Python Programming 

 

Total Teaching Hours: 60 No. of Credits: 03 L:T:P : 4 :0:0 

 

Objective: Develop proficiency in Python programming by understanding various programming constructs, 

analyzing and executing Python scripts to comprehend fundamental programming concepts, evaluating the 

process of constructing and using Python modules to assess their reusability, analyzing Python's advanced 

features to create applications, enhancing development proficiency, and creating object-oriented Python 

programs by utilizing classes to design software solutions. 

 

Course Learning Outcomes: 

 

CLO1: Understand various programming constructs in Python. 

CLO2: Analyse and execute Python scripts to comprehend fundamental programming concepts 

CLO3: Evaluate the process of constructing and using Python modules to assess their reusability 

CLO4: Analyse Python's advanced features to create applications, enhancing development proficiency 

CLO5: Create object-oriented Python programs by utilizing classes to design software solutions 
 

Python Programming 

Module Description Hours 

 Introduction: The Role of Algorithms in Computing, Algorithms as a  

I 

Fundamentals 

of Algorithms 

technology, Analysing algorithms, 

Problem solving using computers: An algorithmic approach, Problem 

analysis – Top-down approach, stepwise refinement. Problem design/solution – 

 

10 

 algorithms, characteristics, flowcharts, pseudo code, implementation –  

 Sequential, selective, repetitive and recursive approach.  

 Python Programming  Language Fundamentals: Python Interpreter/Shell,  

 Identifiers, Keywords, Statements and Expressions, Variables, Operators,  

 

II 

Python- 

Language 

Fundamentals 

Precedence and Associativity, Data types, Indentation, Comments, Reading 

Input, Print Output, Type Conversions, The type() function and Is operator, 

Dynamic and Strongly Typed Language. 

Control Flow Statements: if , if…else , if…elif…else , nested if , while 

Loop, for Loop, continue and break statements. 

12 

 Functions: Built-In Functions, commonly used modules, Function definition  

 and Calling the Function, return Statement and void Function, Scope and Life  

 time of Variables, Default Parameters, Command Line Arguments.  



 

 

III 

Strings, 

Lists and 

Dictionaries 

Strings: Creating and Storing Strings, Basic String operations, Accessing 

Characters in String by Index Number, String Slicing and Joining, String 

methods. 

Lists: Creating Lists, Basic List Operations, Indexing and Slicing in Lists, 

Built-In Functions Used on Lists, List Methods, The del Statement, 

Dictionaries: Creating Dictionary, Accessing and modifying key: value pairs 

in Dictionaries, Built-In Functions Used on Dictionaries, Dictionary methods, 

del Statement. 

 

 

 

 

12 

 

 

 

IV 

Tuples, Sets and 

Files 

Tuples and Sets: Creating Tuples, Basic Tuple Operations, Indexing and 

Slicing in Tuples, Built-In Functions Used on Tuples, Relations between Tuples 

and Lists, Relations between Tuples and Dictionaries, Tuple Methods, Using 

zip() Function, Sets, Set Methods. 

Files: Types of files, Creating and Reading Text Data, File Methods to Read 

and Write Data, Reading and Writing Binary Files, The Pickle module, Reading 

and writing CSV files. 

 

13 

V 

Object 

Oriented 

Program 

ming 

Object Oriented Programming: Classes and Objects, Creating Classes in 

Python, Creating Objects in Python, Constructor Method, Classes with Multiple 

Objects, Class Attributes versus Data attributes, Encapsulation, Inheritance, 

Polymorphism. 

Working with APIs: Using a Web API, Visualizing Repositories Using Plotly. 

 

13 

 

Text Books 

 

1. Gowrishankar S, Veena A, “Introduction to Python Programming”, 1st Edition, CRC Press/Taylor & 

Francis, 2018. ISBN-13: 978-0815394372. 

2. Eric Matthes, “Python Crash Course- A Hands-On, Project-Based Introduction to Programming”, 2nd 

Edition, No Starch Press, 2019. 

3. Wesley J. Chun, “Core Python Applications Programming”, 3rd Edition, Pearson Education, 2016. 

4. Dr. Regina Loudhu Suganthi, Dr. R. Denis “Python Programming”, Subash Stores. 

 

Reference Books 

 

1. Kamthane, A. N., & Kamthane, A.A., “Programming and Problem Solving with Python”, McGraw 

Hill Education, 2017. 

2. Mark Lutz, “Learning Python”, 5th edition, Orelly Publication, 2013, ISBN 978- 1449355739. 

3. Ljubomir Perkovic, “Introduction to Computing Using Python- An Application Development 

Focus”,Wiley,2012. 



Descriptive Statistics 

 

Total Teaching Hours: 60 No. of Credits: 03 L:T:P : 4 :0:0 

 

Objective: To provide knowledge of different types of data reporting and analysis using excel 

andother statistical tools 

Course Learning Outcomes: 

CLO1: Identify different types of data and scales of measurement 

CLO2: Decide on the most appropriate method of presentation of any given data 

CLO3: Compute appropriate descriptive measures for any specific data type 

CLO4: Understand and interpret the relationship between variables in bivariate data and use it 
for prediction 

CLO5: Understand and predict future outcomes, assess past performances, or identify underlying 

patterns and trends in various metrics 
 

Descriptive Statistics 

Module Description Hours 

 

 

 

I 

Introduction 

to Data 

Types 

Population and sample, types of data – qualitative, quantitative, univariate, 

multivariate, cross sectional, time series, discrete, continuous, primary, 

secondary, scales of measurement – nominal, ordinal, interval, ratio, variables 

and attributes 

Method of sampling: concept of population and sample, finite and infinite 

population, Notion of SRS, SRSWR and SRSWR. 

Dichotomous classification for two and three attributes, verification for 

consistency 

Association of attributes: Yule’s coefficient of association, Yule’s coefficient 

of colligation 

 

 

 

 

 

 

12 

II 

Data 

Organizati 

on and 

Presentati 

on 

Construction of frequency distributions (univariate and bivariate), 

presentation of data through diagrams (bar and pie) and graphs (frequency 

curve, histogram, cumulative frequency curves) stem and leaf plot, box and 

whisker plot – construction and applications, check sheet, Pareto diagram, 

Appropriateness of the different presentation tools to different data types 

 

 

12 

 

 

III 

 

Univariate Data 

Analysis 

Measures of location or central tendency - arithmetic mean, median, mode, 

geometric mean, harmonic mean – properties; positional averages 

or quantiles – quartiles, deciles and percentiles; measures of dispersion - 

absolute measures - range, mean deviation, quartile deviation, standard 

deviation – statement of properties, coefficient of variation; Moments – about 

origin, about an arbitrary point, central moments, relationship between 

moments about origin and moments about mean, skewness and kurtosis - 

concept and measures. Discussions on the suitabilityof the different measures 

in practical situations. Mean square deviation – Definition and minimality 

property of mean square deviation 

 

 

 

 

14 



 

IV 

Bivariate Data 

Analysis 

Linear correlation - scatter diagram, product moment correlation coefficient 

- properties, Spearman’s rank correlation coefficient, Concept of errors, 

principle of least squares, fitting a straight line and exponential curves by 

method of least squares; 

simple linear regression model and its interpretation, prediction; concept and 

use of coefficient of determination 

 

 

12 

 

V 

Time Series 

Definition of time series, its component, Models of time series, Estimation 

of trend by: i) method of freehand curve ii) method of semi average 

iii) method of moving average iv) Method of least squares (linear trend only) 

Estimation of seasonal component by i) method of simple average ii) Ratio to 

moving average iii) Ratio to trend method; Case Study Discussions 

 

 

10 

 

 

Text Books 

 

1. J.Medhi, “Statistical Methods – An Introductory Text -New Age Publishers”, First 

Edition1992, reprint 2005. 

2. Agarwal B L, “Basic Statistics”, New Age International Pvt Ltd Sixth Edition, 2013. 

 

Reference Books 

 

1. Freund, J.B. & Ronald, E. Walpole, “Mathematical Statistics” Prentice Hall of India, New Delhi, 

Pearson Education, 2018, IV Edition. 

2. Snedecor G W and Cochran, “Statistical Methods”, Affiliated East West Press Ltd, 1989, Eighth 

Edition. 

3. Sheldon M Ross, “Introductory Statistics”, Academic Press, 2010, Second Edition. 



Mathematical Foundations for Data Science-I 

Total Teaching Hours: 60 No. of Credits: 03 L:T:P : 4 :0:0 

 

Objective: The objective is to provide students a foundation in discrete mathematics on the topics such 

as set theory, logic, matrix theory graph theory and develop logical thinking and quantitative skills 

for continued success in Data Science.The broader course outcomes are listed as follows. At the end 

of this course, the student will be able to: 

Course Learning Outcomes: 

CLO1: Analyze the methods of matrix theory and applications 

CLO2: Understand the concepts of Vector spaces, subspaces, bases dimension and transformations. 

CLO3: Develop an understanding of how graph and tree concepts are used to solve problems 

CLO4: Understand the concepts of matrices and properties of cutsets. 

CLO5: Learn the concepts of determinant and its applications 
 

Mathematical Foundations for Data Science-I 

Module Description Hours 

 

I 

Matrix Theory 

Fundamentals of matrices, Equivalent matrices, Elementary row (column) 

operations, Rank of a Matrix by reducing it to echelon form, Rank of a matrix 

by normal form, Finding the inverse of a matrix. Homogeneous and non- 

homogeneous systems of m linear equations in n unknowns- consistency 

criterion- Eigen values and Eigen vectors of square matrices, real symmetric 

matrices, Cayley- Hamilton theorem (without proof) and applications. 

 

 

15 

 

 

II 

Linear Algebra 

Vector spaces: Definition and examples, subspace, linear span, Linearly 

independent and dependent sets, Basis and dimension. 

Linear transformations: Definition and examples, Matrix of a linear 

transformation, Rank and nullity of a linear operator, Bilinear transformations, 

Quadratic forms and applications. 

 

 

15 

 

 

III 

Graph Theory 

Types of graphs, basic terminology, Subgraphs, representing graphs as incidence 

matrix and adjacency matrix. Graph isomorphism. Connectedness in simple 

graphs. Paths and cycles in graphs. Distance in graphs -Eccentricity, Radius, 

Diameter, Centre, Weighted graphs. Euler and Hamiltonian graphs. 

Trees: Properties of Trees, Distance and Centres in a Tree, Rooted and Binary 

Trees, Spanning Trees . 

 

 

 

 

15 



IV 

Matrices 

Associated with 

graphs 

Matrix Representation of graphs: Incidence matrix, Circuit matrix, 

Fundamental Circuit matrix, Cutset matrix, Path matrix, Adjacency matrix , 

algorithms and applications. 

 

 

 

8 

 

 

V 

Determin 

ants 

 

Determinants – Evaluation of a determinant, Properties of 

Determinants, Row and Column operation in a determinant, 

Identical Rows & Columns, Applications. 

 

 

 

 

7 

 

Text Books 

 

1. Ralph P, Grimaldi: “Discrete and Combinatorial Mathematics”, 5th Edition, Pearson 

Education, 2004. 

2. Narasingh Deo ,Graph theory with applications to Engineering and computer 

science,2016. 

3. S. Chandrashekariah , Discrete mathematics, Prism books, 2005. 

4. Gilbert. Strang (2015), Linear Algebra and its applications, (2nd Edition), Elsevier 

5. Rudra Pratap(2004), Getting Started with MATLAB 7: A Quick Introduction for 

Scientists and Engineers, Paperback, Springer. 

Reference Books 

 

1. Kenneth H Rosen, Discrete Mathematics and its Applications, McGraw Hill Publications, 7th 

Edition, 2007. 

2. J. P. Tremblay and R.P. Manohar, “Discrete Mathematical Structures with applications to 

Computer Science”, Mc Graw Hill Ed. Inc. 1975. 

3. Kenneth Hoffman & Ray Kunze (2015), Linear Algebra, (2nd Edition), PrenticeHall India 

Leaning Private Limited. 

4. C. L. Liu, “Elements of Discrete Mathematics”, Tata McGraw-Hill, 2000. 

Web Resources 

 

1. https://www.my-mooc.com/en/categorie/mathematics 

2. http://www.nptelvideos.in/2012/11/discrete-mathematical-structures.html 

3. https://ocw.mit.edu/courses/mathematics/ 

http://www.goodreads.com/author/show/198976.Rudra_Pratap
https://www.my-mooc.com/en/categorie/mathematics
http://www.nptelvideos.in/2012/11/discrete-mathematical-structures.html
https://ocw.mit.edu/courses/mathematics/


Python Programming Lab 

3 Hours/Week No. of Credits: 02 L:T:P:0:0:3 
 

Sl.No Programs 

1. Program using variables, constants, I/O statements in Python 

2. Program using operators in Python 

3. Illustrate branching control structures 

4. Illustrate looping control structures 

5. Program using Lists 

6. Program using Tuples 

7. Program using Dictionaries 

8. Program for File handling 

9. Matrix Operations using (reduce( ),map( ),filter( ) and Lambda expression) 

10. Program using functions 

11. Program using Modules 

12. Implement Simple Inheritance 

13. Implement Method Overriding 

14. Implement query processing with database connectivity 

15. Simple application using GUI 

16. Illustration of Exception handling 

Practical Examination Question Paper Pattern 

Continuous Internal Assessment 

Scheme of Evaluation: Two programs will be given by the examiner and students should write two programs and 

execute any one of their choice 

 

Writing two Programs 6 Marks 

Execution of One Program 4 Marks 

Total 10 Marks 

 

End Semester Examination 

Scheme of Evaluation: Three programs will be given by the examiner and students should write and execute two 

programs of their choice 

 

Writing two Programs 10 Marks 

Execution of two Programs 20 Marks 

Viva Voce 5 Marks 

Record 5 Marks 

Total 40 Marks 



Descriptive Statistics using Excel Lab 

3 Hours/Week No. of Credits: 02 L:T:P : 0:0:3 
 

Sl.No Practical Assignments 

1. Introduction to Excel - formatting and managing worksheets, shortcut keys, menu 

in excel, data entry in excel 

2. Formulas and functions in excel (logical, texts, date & time, mathematical, 

statistical and database functions) 

3. Apply text to column, data validation and checks using excel, conditional 

formatting, look up and reference functions 

4. Pivot table, Pivot chart, sort, filter and advanced filters, slicers, time slicers, dash 

board and advanced dash board 

5. Data visualization using Excel (diagrams) 

6. Data visualization (graphs) 

7. Measures of central tendency 

8. Measures of dispersion 

9. Bivariate data analysis – curve fitting 

10. Bivariate data analysis – correlation and regression 

11. Time Series – 1 

12. Time Series – 2 

Practical Examination Question Paper Pattern 

Scheme of Evaluation: 

Continuous Assessment  End Semester Examination 

 

 

Test  

 

 

 

10  

 Viva 05 

 Record 05 

 Solving 2 questions out of 3 30 

Total 10 Marks  Total 40 Marks 

 

 

 

 

 

 

 

 

 

 



Mathematical Foundations for Data Science-I Lab 

3 Hours/Week No. of Credits: 02 L:T:P : 0:0:3 

 

SL 
No. 

Exercises 

1. Introduction to MATLAB 

2. Introduction to MATLAB 

3. Basic operations in MATLAB 

4. Program to Creating and working with arrays of numbers 

5. Program to find Matrix Operations (addition, subtraction and multiplication of 

matrices, trace and transpose of a matrix) and determinants 

6. Program to use Control Structures 

7. Program to make 2-D plots and 3-D plots 

8. Program to find Rank of a matrix, Row reduced Echelon form and finding Eigen 

values and Eigen vectors of a matrix 

9. Program on linear combination of vectors 

10. Program to verify linear dependence and independence 

11. Program to find basis and dimension of the sub spaces 

12. Program to find number of nodes, self-loops and multiple edges 

13. Program to check Symmetric, simple directed or undirected , regular graph 

Practical Examination Question Paper Pattern 

Continuous Internal Assessment 

Scheme of Evaluation: 

 

Test 10 Marks 

Total 10 Marks 

 

 

End Semester Examination 

Scheme of Evaluation: 

 

ESE 30 Marks 

Record 5 Marks 

Viva Voce 5 Marks 

Total 40 Marks 



SECOND SEMESTER 

Mathematical Foundations for Data Science-II 

 

Total Teaching Hours: 60 No. of credits: 3 L:T:P:4:0:0 

 

 

Objective: To provide students a foundation in discrete mathematics on the topics such as set theory, 

logic, probability and graph theory and develop logical thinking and quantitative skills for continued 

success in Data Science 

 

Course Learning Outcomes: 

 

CLO1 : Understand the basic mathematical reasoning techniques including recurrence 

relations with applications. 

CLO2: Analyse the concept of matrices to solve eigen values and eigen vector problems. 

CLO3: Evaluate dimensions of a vector space and also the rank and nullity of linear operator. 

CLO4 : Applying the numerical technique to solve the non-homogeneous system of 

equations 

CLO5: Learn the concepts of successive differentiation and derivatives of functions of more 

than one variable. 

 

Mathematical Foundations for Data Science-II 

Module Description Hours 

 

I 

Counting and 

Relations 

Basics of counting, Pigeonhole Principle, Permutation and 

Combinations, Binomial coefficients. Recurrence relations, 

Modeling with recurrence relations with examples of Fibonacci 

numbers and the tower of Hanoi problem. Divide and Conquer 

relations with examples (no theorems). Definition and types of 

relations, Representing relations using matrices and digraphs, 

Partial Orderings, Hasse diagrams, Maximal and Minimal 

elements, Lattices. 

 

15 

 

 

II 

Matrices and 

Determinants 

Matrices – Nomenclature, Matrix Operations – Addition, 

Subtraction, Multiplication, Inversion, Types of Matrices, 

Characteristic Equation of a square matrix, Row reduction by 

elementary operations, Eigen values of a matrix, Cayley- 

Hamilton Theorem and its applications, Higher powers of 

square matrix Determinants – Evaluation of a determinant, 

Properties of Determinants, Row and Column operation in a 

determinant, Identical Rows & Columns, Applications. 

 

15 



 

III 

Linear Algebra 

Vector spaces: Definition and examples, subspace, linear span, 

Linearly independent and dependent sets, Basis and dimension. 

(only problems). 

Linear transformations: Definition and examples, Algebra of 

transformations(only problems). Matrix of a linear 

transformation. Change of coordinates, Rank and nullity of a 

linear operator, rank-nullity theorem. (only Problems). 

 

 

15 

IV 

Successive and 

Partial 

Differentiation 

Successive differentiation – nth derivatives of functions – 

Leibnitz theorem and its applications – Partial differentiation – 

First and higher order derivatives – Differentiation of 

homogeneous Functions. 

 

 

8 

V 

Numerical Analysis 

Solution of algebraic and transcendental equations - Regula- 

Falsi and Newton-Raphson methods (only formulae). Problems. 

Numerical solution of non-homogeneous system of equations- 

Gauss  elimination  method,  Gauss-Jordan  method,  Jacobi 

iteration method. Gauss- Seidel iteration method (only 

formulae) problems. 

7 

Text Books 

1. Ralph P, Grimaldi: “Discrete and Combinatorial Mathematics”, 5th Edition, Pearson 

Education, 2004. 

2. C. L. Liu, “Elements of Discrete Mathematics”, Tata McGraw-Hill, 2000. 

3. Kenneth Hoffman & Ray Kunze (2015), Linear Algebra, (2nd Edition), PrenticeHall India 

Leaning Private Limited. 

4. Gilbert. Strang (2015), Linear Algebra and its applications, (2nd Edition), Elsevier 

5. S. S. Sastry, Introductory methods of Numerical Analysis, 5th Edition, PHILearning Private 

Limited. 

6. M.D.Raisinghania, Ordinary Differential Equations & Partial Differential Equations, S. Chand & 

Company, New Delhi 

Reference Books 

1. Kenneth H Rosen, Discrete Mathematics and its Applications, McGraw Hill Publications, 7th 

Edition, 2007. 

2. J. P. Tremblay and R.P. Manohar, “Discrete Mathematical Structures with applications to 

Computer Science”, Mc Graw Hill Ed. Inc. 1975. 

3. Theory of Matrices - B S Vatsa, New Age International Publishers. 

4. Matrices - A R Vasista, Krishna Prakashana Mandir. 

5. E Kreyszig, Advanced Engineering Mathematics, Wiley India Pvt. Limited. 

6. B. S. Grewal, Numerical Methods for Scientists and Engineers, Khanna Publishers. 

7. K. Iyengar and R. K. Jain, Numerical Methods for Scientific and Engineering computation, 4th Edition, 

New Age International. 

8. D. S. Chandrashekariah , Graph theory and Combinatorics, Prism books, 2005. 

 

Web Resources 

1. https://www.my-mooc.com/en/categorie/mathematics 

2. http://www.nptelvideos.in/2012/11/discrete-mathematical-structures.html 

3. https://ocw.mit.edu/courses/mathematics/ 

https://www.my-mooc.com/en/categorie/mathematics
http://www.nptelvideos.in/2012/11/discrete-mathematical-structures.html
https://ocw.mit.edu/courses/mathematics/


 

Data Structures 

Total Teaching Hours: 60 No. of credits: 3 L:T:P : 4:0:0 

Objective: To familiarize with basic techniques of algorithm analysis, master implementation of 

linked lists, binary trees and graph algorithms 

Course Learning Outcomes: 

CLO1: Understand the importance of algorithm analysis 

CLO2: Design algorithms for operations on linear data structures 

CLO3: Understand the applications of Stack and Queue 

CLO4: Design algorithms for operations on non-linear data structures 

CLO5: Understand and apply searching and sorting techniques 

 Data Structures  

Module Description Hours 

I 

Introduction To 

Data Structures 

Algorithm analysis: Understanding and measuring the 

efficiency of algorithms, asymptotic notations and efficiency 

classes. Data Structures: Definition, Classification of Data 

Structures, Operations on Data Structure, Abstract Data Type, 

Array as Abstract Data Type. 

 

10 

II 

Linear Data 

Structures 

(Arrays & Linked 

Lists) 

Arrays: Definition, representation of arrays (row-major, 

column-major), operations on arrays, Types of arrays (1D, 2D, 

multi-dimensional) 

Linked Lists: Definition, Types of Linked List (Singly Linked 

List, Doubly Linked List, Circularly Linked List), Operations on 

Linked List (Insertion, Deletion, Search, Traversal), 

Applications of Linked lists, Garbage Collection. 

 

 

 

15 

 

 

III 

 

Linear Data 

structures (Queues 

& Stack) 

Stack: Definition, Primitive Operations (Push, Pop), Stack- 

implementation using Linked List. Applications of stacks 

(Function calls, recursion, infix to postfix expression, evaluation 

of postfix expression). 

Queues: Definition, Primitive Operations (Insertion, Deletion, 

Traversal ), Implementation Using Linked List, Double Ended 

Queue, priority queues. Applications of queues. 

 

 

 

15 

IV 

 

Non-Linear Data 

Structures (Graphs 

& Trees) 

Trees: Definition of Trees concept, Binary Tree -Definition with 
example, Linear and Linked List Representation of Binary Trees. 
Binary search trees - concept, Operations -Creation, Insertion, 
Traversals, Height Balanced Trees – AVL trees. 

Graphs: Concepts, representation of graphs, applications of 

graphs, BFS & DFS traversal, Shortest path algorithm. 

 

 

10 

V 

Searching & 

Sorting 

Linear search, Binary search. Internal sort (Bubble sort, Insertion 
Sort, Quick sort, Heap sort) and external sort(Merge sort, Radix 
sort) 

10 



Text Books 

1. Dr Shriram K. Vasudevan, Mr Abhishek S. Nagarajan, Prof Karthick Nanmaran, “Data Structures 

using Python”, OUP India, 2021. 

2. Michael T. Goodrich, Roberto Tamassia, Michael H. Goldwasser, “Data Structures and Algorithms 

in Python” ,WILEY, 2013. 

3. Dr. Harsh Bhasin,“ Data Structures with Python”, BPB Publications,2023. 

 

Reference Books 

1. Core Python Programming -Second Edition,R. Nageswara Rao, Dreamtech Press,2021. 

2. Hands-On Data Structures and Algorithms with Python: Write complex and powerful code 

using the latest features of Python 3.7, 2nd Edition by Dr. Basant Agarwal, Benjamin Baka, 

Second Edition. 

3. Horowitz and Sahani ,“Fundamentals of Data Structures”, Galgotia Publications Pvt. Ltd, 

New Delhi, Second Edition 

4. Data Structures and Algorithms with Python by Kent D. Lee and Steve Hubbard,2015. 

 

 

Web References 

1. https://edu.anarchocopy.org/Programming%20Languages/Python/Python%20Data%20Str 

uctures%20and%20Algorithms.pdf. 

https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Dr%2BShriram%2BK.%2BVasudevan&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Mr%2BAbhishek%2BS.%2BNagarajan&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_3?ie=UTF8&field-author=Prof%2BKarthick%2BNanmaran&search-alias=stripbooks
https://edu.anarchocopy.org/Programming%20Languages/Python/Python%20Data%20Structures%20and%20Algorithms.pdf
https://edu.anarchocopy.org/Programming%20Languages/Python/Python%20Data%20Structures%20and%20Algorithms.pdf


Probability and Probability Distributions 

 

Total Teaching Hours: 60 No. of credits: 3 L:T:P : 4:0:0 

 

Objective: This course will help students to develop a deeper understanding of the basis underlying 
probability distributions and modern statistical inference. 

Course Learning Outcomes: 

 

CLO1: Calculate, interpret and utilize basic concepts of probability 

CLO2: Construct probability distributions of univariate and bivariate random variables 

CLO3: Use probability distributions, including requirements, mean andvariance, and making 

decisions. 

CLO4: Describe the abstract idea of sampling distribution and how it reflects the sample to sample 

variability of a statistic and apply central limit theorem 

CLO5: Master the basics of the widely used open source R language 

Use the R software for basic statistical computing 
 

Probability and Probability Distributions 

Module Description Hours 

 

I 

 

Probability 

Introduction to probability, sample space and events- discussion through 

practical examples, various approaches to probability – classical, 

empirical and axiomatic approach, addition theorem, conditional 

probability, multiplication theorem, independent events and Bayes’ 

theorem, rule of total probability 

 

 

 

12 

 

II 

Random 

Variables 

Concept of a random variable, discrete and continuous random variables 

and their probability functions, distribution function and itsproperties, 

Addition and multiplication theorem of expectation –statement with 

proof, variance of a random variable: bivariate probability distribution, 

marginal and conditional distributions,covariance, independence of 

random variables, conditional expectation and variance, mean and 

variance of linear combination ofrandom variables 

 

 

14 

 

III 

Theoretical 

Distributions 

Bernoulli, Binomial, Poisson, Geometric, Hyper Geometric, definition 

through probability function, statement of properties and applications 

Uniform, Exponential, Normal distributions – definition through 

probability function, statement of properties and applications 

 

 

 

16 

IV 

Sampling and 

Sampling 

distributions 

Types of sampling – purposive, random and mixed samples. Sampling 

Methods -Simple Random, Stratified, Cluster. Relative merits and 

limitations of the different methods. 

Concepts of population, parameter, random sample, statistic, sampling 

distribution and standard error, estimator, estimate, sampling 

distribution of sample mean and variance; chi-square, t and F 

distributions - definition through their probability functions, statementof 

their properties, applications. Central Limit Theorem and its applications 

 

 

 

8 



 

V 

Basics of R 

Programming 

Introduction to R – origin, development and uses, installation of R and R 
studio, importing data from different sources, installing packages, data 

types, data objects – vectors, matrices, data frames; operators – 

assignment, arithmetic, logical, comparison; functions , merges and joins, 
charts 

 

10 

Text Books 

 

1. Ross S. M, “Introduction to Probability and Statistics”, John Wiley and Sons. 

2. Irwin Miller and Marylees Miller, “Mathematical Statistics with Applications”, 7th Edition, 

Pearson Education. 

3. K.C. Bhuyan, “Probability, Distribution theory and statistical inference”, NCBA 

 

 

Reference Books 

 

1. Stirzaker, David, “Elementary Probability”, Cambridge University Press,2003, Second Edition. 

2. Hogg & Tanis , “Probability & Statistical Inference”, 6th Edn, Pearson Education. 

3. Mukhopadhyay. P.(1996), “Mathematical Statistics”, Calcutta Publishing House. 

4. Y.P Aggarwal, “Statistical Methods : Concepts, Applications and Computation.” 

5. Prem S. Mann, “Introductory Statistics”, 4th Edn. 

6. Rohatgi V.K. and A.K. Md. Ehsanes Saleh, “An Introduction to Probability Theory and 

Mathematical Statistics” ,John Wiley WSE. 

7. Bhattacharya and N.L. Johnson, “Statistical concepts”, John Wiley. 

8. Schaum Series, “Probability and Statistics 



Data Structures Lab 

Tool Used: Python 

3 hours/week No. of credits: 2 L:T:P : 0:0:3 

 

Sl. No Exercises 

1. Write a Python program for class, Flower, that has three instance variables of 

type str, int, and float that respectively represent the name of the flower, its 

number of petals, and its price. Your class must include a constructor method 

that initializes each variable to an appropriate value, and your class should 

include methods for setting the value of each type, and retrieving the value of 

each type 

2. 
Write a Python program to generate the combinations of n distinct objects taken 

from the elements of a given list. Example: Original list: [1, 2, 3, 4, 5, 6, 7, 8, 9] 

Combinations of 2 distinct objects: [1, 2] [1, 3] [1, 4] [1, 5] ..... [7, 8] [7, 9] [8, 9] 

3. 
Write a program to implement Singly Linked List 

4. 
Write a program to implement Stacks. 

5. Write a program to implement Queues. 

6. 
Write a program to implement Binary Search Tree. 

7. Write a program to implement Linear Search 

8. Write a program to implement Binary search 

9. Write a program to implement Bubble Sort 

10. Write a program to implement Selection Sort. 

11. Write a program to implement Merge sort. 

12. Write a program to implement Quick sort. 



Practical Examination Question Paper Pattern 

Continuous Internal Assessment 

Scheme of Evaluation: Two programs will be given by the examiner and students should write two programs and 

execute any one of their choice 

 

Writing two Programs 6 Marks 

Execution of One Program 4 Marks 

Total 10 Marks 

 

End Semester Examination 

 

Scheme of Evaluation: Three programs will be given by the examiner and students should write and execute two 

programs of their choice 

 

Writing two Programs 10 Marks 

Execution of two Programs 20 Marks 

Viva Voce 5 Marks 

Record 5 Marks 

Total 40 Marks 



Probability and Probability Distributions Lab 

3 hours/week No. of credits: 2 L: T:P : 0:0:3 

 

Sl.No Practical Assignments 

1. Introduction to R- Installation of R and R studio, storing R codes, 

2. Data types and data objects 

3. Merges and Graphs in R; Data Analysis and Data Visualization using R 

4. Univariate Data Analysis using R 

5. Bivariate Data Analysis using R 

6. Probability 1 – Numerical problems on different types of events and addition theorem 

of probability 

7. Probability 2 – problems on conditional probability 

8. Discrete Random Variables 

9. Continuous Random Variables 

10. Evaluation of probabilities of theoretical discrete distributions 

11. Evaluation of probabilities of theoretical continuous distributions 

12. Construction of Sampling distribution 

 

Practical Examination Question Paper Pattern 

Scheme of Evaluation: 

Continuous Assessment  End Semester Examination 

 

 

Test  

 

 

 

10  

 Viva 05 

 Record 05 

 Solving 2 questions out of 3 30 

Total 10 Marks  Total 40 Marks 

 

 

 

 

 

 

 

 

 

 

 



Mathematical Foundations for Data Science-II Lab 

3 hours/week No. of credits: 2 L: T:P : 0:0:3 

 

Sl.No Exercises 

1. Permutations with repetations, combinations and recurrence relations. 

2. Program to find Rank of a matrix, Row reduced Echelon form and finding Eigen values and 

Eigen vectors of a matrix 

3. Program to Solve the system of homogeneous and non-homogeneous linear algebraic 

equations. 

4. Program on linear combination of vectors. 

5. Program to verify linear dependence and independence. 

6. Program to find basis and dimension of the subspaces 

7. Finding the nth Derivative of algebraic and logarithmic functions. 

8. Program to find root of an equation using bisection and Regula-Falsi methods. 

9. Program to find root of an equation using Newton-Raphson and Secant methods. 

10. Program to solve system of algebraic equations using Gauss-elimination method. 

11. Program to solve system of algebraic equations using Gauss-Jordan method 

12. Program to solve system of algebraic equation using Gauss-Seidel 

method. 

 

Practical Examination Question Paper Pattern 

Scheme of Evaluation: 

 

Continuous Assessment  End Semester Examination 

Test 10  Solving two questions out of 

three and Record Marks 

35+5 

Total 10 Marks  Total 40 Marks 



THIRD SEMESTER 
Database Management Systems 

 
Total Teaching Hours: 60 No. of Credits: 03 L:T:P : 4:0:0 

Objective: To provide students the knowledge of efficiently storing, retrieving, managing, 

and securing large volumes of data using Database Management Systems. This includes 

ensuring data integrity, provides concurrent access for multiple users, and optimizes 

performance for faster data processing. The students will also be equipped with the 

knowledge of reliable data backup and recovery mechanism to maintain robust data 

management. 

CLO1: Understand database concepts, data models and architecture 

CLO2: Analyze a given database application scenario to use ER model for conceptual design 

of the database 

CLO3: Evaluate relational algebra concepts and the process of normalizing databases to 

improve data integrity and reduce redundancy. 

CLO4: Apply SQL queries to retrieve and manage databases 

CLO5: Create an understanding of indexing, transaction processing, and concurrency 

techniques to enhance the efficiency and reliability of database systems. 
 

Database Management Systems 

Module Description Hours 

 

 

 

I 

Databases and Database Users: Introduction, An example, 

Characteristics of the Database Approach, Actors on the Scene, 

Workers behind the Scene, Advantages of Using DBMS 

Approach, A Brief History of Database Applications, When Not 

to Use a DBMS. 

Database System Concepts and Architecture: Data Models, 

Schemas, and Instances, Three-schema Architecture and Data 

Independence, Database Languages and Interfaces, The 

Database System Environment, Centralized and Client-Server 

Architectures,  Classification  of  Database  Management 

Systems. 

 

Database 

Concepts , 

Users and 

Architecture 

10 

II 

Data 

Modeling 

and 

Indexing 

Structures 

for Files 

Data Modeling Using Entity-Relationship Model: Using 

High-Level Conceptual Data Models for Database Design, An 

Example Database Application, Entity Types, Entity Sets, 

Attributes and Keys, Relationship Types, Relationship Sets, 

Roles and Structural Constraints, Weak Entity Types, Refining 

the  ER  Design  Company  Database  Diagrams,  Naming 

Conventions and Design Issues 

 

 

 

 

 

10 

 File organization and storage: secondary storage devices, type 

of single level ordered index, multi-level indexes, indexes on 

multiple keys, other types of indexes. 

 



 

 

 

III 

 

Relational 

Data Model 

and Design 

Relational Model and Relational Algebra: Relational Model Concepts, 

Relational Model Constraints and Relational Database Schemas, Update 

Operations, Transactions and Dealing with Constraint Violations, Unary 

Relational Operations: SELECT and PROJECT, Relational Algebra 

Operations from SET Theory, Binary Relational Operations: JOIN and 

DIVISION, Additional Relational Operations, Examples of Queries in 

Relational Algebra. 

Relational Database Design: Anomalies in a database, functional 

dependency, normal forms, lossless join and dependency, BCNF, 

normalization through synthesis, higher order normal forms. 

 

 

 

 

 

15 

IV 

 

Structured 

Query 

Language 

SQL:SQL Data Definition and Data Types, Specifying Constraints in 

SQL, Schema Change Statements in SQL, Basic Queries in SQL, More 

Complex SQL Queries, Insert, Delete and Update Statements in SQL, 

Specifying Constraints as Assertion and Trigger, Views (Virtual Tables) 

in SQL, Embedded SQL, Dynamic SQL 

 

 

15 

 

V 

 

Transaction 

Processing 

Concepts 

Introduction to transaction processing: transaction and system 

concepts, desirable properties of transactions, transaction support in SQL. 

Concurrency control techniques: two-phase locking techniques, 

concurrency control based on timestamp ordering. 

Recovery techniques: recovery concepts, recovery in multi-database 

systems, database backup and recovery from catastrophic failures. 

 

 

 

10 

 

 

 

Text Books 

1. Elmasri and Navathe,”Fundamentals of Database Systems”, 7th Edition, Addison -Wesley. 

2. Silberschatz, Korth and Sudharshan ,”Database System Concepts”, 7th Edition, Tata 

McGraw Hill. 

 

Reference Books 

1. C.J. Date, A. Kannan, S. Swamynatham,” An Introduction to Database Systems”, 8th 

Edition, Pearson education. 

2. Raghu Ramakrishnan and Johannes Gehrke ,”Database Management Systems”, 3rd 

Edition, McGraw- Hill. 

 

 

 

 

 

 

 

 



Object Oriented Programming Using Java 

 

Total Teaching Hours: 60 No. of credits: 3 L:T:P: 4:0:0 

 

Objective: Develop proficiency in object-oriented programming principles through Java, 

integrating theoretical concepts with practical applications. Bridge theoretical knowledge 

with real world scenarios, utilizing Java to create applications that model and interact with 

real world entities. Foster a comprehensive understanding of object-oriented programming 

by engaging in hands-on projects that demonstrate the relevance and applicability of Java 

in various domains. 

 

CLO1: Understand the fundamentals of Java, including Object-Oriented Programming 

principles, features, environment, and its integration with the internet and the World Wide Web. 

CLO2: Analyze the core Java concepts to assess their roles in building efficient and modular 

software systems. 

CLO3: Evaluate the use of various data structures and Java collections to determine their 

efficiency in handling real-world data storage and manipulation tasks. 

CLO4: Apply object-oriented principles, multithreaded programming, event handling, and Java 

Swing to create interactive and dynamic applications that meet user needs in real-time. 

CLO5: Create advanced Java applications by utilizing JDBC for database interaction, designing 

custom exceptions, and incorporating advanced features for enhanced functionality and 

performance. 
 

 

 

 

Module Object Oriented Programming Using Java Hours 

 

 

I 

Fundamentals 

of 

Java 

Overview of Java : Fundaments of Object-Oriented Programming, 

Evolution of Java, Java Features, Java and Internet, Java and World 

Wide Web, Java Environment. Simple Java program, Java Program 

Structure, Java Tokens, JVM, Constants, Variables and Data Types, 

Declaration of Variables, Scope of Variables, Type Casting, 

Operators and Expressions, Type Conversion. Decision Making and 

Branching Statements, Decision Making and Looping. 

 

 

 

 

10 

 

II 

Classes and 

objects, 

Arrays, 

Strings, 

Inheritance 

Classes, Objects and Methods: Introduction, Defining a Class, 

Creating Objects, Accessing Class Members, Constructors, Methods 

Overloading, Understanding static , final, nested classes & inner 

classes. 

Arrays & Strings: Arrays, One-dimensional and Two -Dimensional 

Arrays, creation, usage, Strings and its methods, Wrapper Classes 

 

 

 

10 



 Inheritance: Extending a Class, using super, Creating a multilevel 

hierarchy, Method overriding, using abstract classes, Final Variables 

and Methods, Finalizer methods, Abstract Methods.. 

 

 

III 

Interfaces, 

packages, 

Exception 

Handling 

Interfaces(Multiple Inheritance):Introduction, Defining Interfaces, 

Extending Interfaces, Implementing Interfaces, Accessing Interface 

Variables. 

Packages (Putting Classes together) : Introduction, Java API 

Packages, creating Packages, accessing a Package, using a Package 

and system packages. Exception Handling : Errors and Exception - 

Introduction, Types of Errors, Types of Exception Handling, try and 

catch blocks, Multiple try and Catch Statements, Using Finally 

Statement, Throw and throws, custom exception. 

 

15 

 

IV 

Multithreading, 

Event handling, 

Swing 

Multithreaded Programming: Introduction, Creating Threads, 

Extending the Thread Class, Stopping and Blocking a thread, Life 

Cycle of a thread, Using Thread Methods, Thread Priority, 

Synchronization, Implementing the ‘Runnable’ Interface. 

Event Handling: Events, Types of Events, Event Listeners, Event 

Delegation Model, Key and Mouse events. 

Swing: Layout Managers, Frames, Panels, Buttons, Checkbox, 

Radiobutton, TextFields, TextArea, Label, Menus, Dialog boxes. 

 

 

 

15 

 

V 

Collections 

and 

JDBC 

Collections : ArrayList, LinkedList, Hashset, Linkedhashset and 

TreeSet, PriorityQueue, Map, Sorting. 

Java Database Programming: Introduction, Architecture, Driver 

Types, JDBC Components - Driver, Driver Manager, Connection, 

ResultSet, Statement, JDBC Data Types, CRUD operations. 

 

10 

 

 

 

Text Book 

1. E.Balaguruswamy, “Programming with JAVA”, TMH, Seventh Edition. 

 

Reference Books 

1. Kogent Solution Inc , “Java 6 Programming Black Book, New Ed”, 

Dreamtech Press, New Edition. 

2. Schildt Herbert, “Java 2: The Complete Reference”, Tata McGraw-Hill Professional, 

Ninth Edition. 

3. Paul Deitel& Harvey Deitel , "Java How to program" , Prentice Hall, Ninth 

Edition. 



Statistical Methods for Decision Making 

Total Teaching Hours: 60 No. of credits: 3 L:T:P: 4:0:0 

 

Objective: To develop the ability to apply statistical methods for estimating population 

parameters, formulating and testing hypotheses, selecting appropriate tests (parametric 

and nonparametric). The application of ANOVA and Design of Experiments across 

various fields 

Course Learning Outcomes: 

CLO1: Apply principles of point estimation to derive and evaluate estimators using MLE and MME. 

CLO2: Construct and interpret confidence intervals for parameters in normal populations. 

CLO3: Perform hypothesis testing for means, variances, and proportions using appropriate tests. 

CLO4: Apply correlation, regression, and chi-square tests to analyze relationships and categorical data. 

CLO5: Develop an understanding of experimental methods and major experimental  

             designs, and think critically about their proper application in different fields 

 

Statistical Methods for Decision Making 

Module Description Hours 

 

 

 

 

I 

Point estimation 

Concepts of parameter, estimator, estimate and standard error of an 

estimator, unbiasedness, asymptotic unbiasedness; mean squared 

error, bias, relationship between bias, mean squared error and 

variance; consistency, statement of sufficient conditions for 

consistency of an estimator, invariance property of consistent 

estimators; sufficiency, statement of factorisation theorem, 

invariance property of sufficient estimators; efficiency, relative 

efficiency – examples. 

Methods of estimation: Maximum likelihood and moment methods 

(MLE and MME) of estimation, examples, statement of properties. 

 

 

 

 

12 

 

II 

Interval estimation 

Meaning, confidence interval, confidence coefficient, confidence 

limits, margin of error, length and precision of confidence intervals, 

pivotal quantity, one and two sided confidence intervals, central and 

shortest confidence intervals. 

Confidence intervals for - mean, difference between means, 

variance, ratio of variances, proportions and difference between 

proportions for normal population(s). 

 

 

12 

III 

Tests of 

Significance 

I  

Statistical hypothesis – null and alternative hypothesis, type-I and 

type- II errors, critical and acceptance regions, p-value. 

Tests for mean and equality of two means, tests for variance and 

equality of two variances, large sample tests for proportion and 

equality of two proportions, Relation between testing of significance 

and confidence interval. 

 

 

16 



IV 

Tests of 

Significance II 

Tests for linear correlation coefficient and regression coefficient in 
simple linear regression; chi-square tests for goodness of fit, test for 
independence of attributes. 

 

10 

 

V 

Design of 

Experiments 

(DOE) 

Introduction of basic terms: experimental material, experimental 

units, treatments, response, blocks, etc., principles of randomization, 

replication and local control 

Completely Randomized Design (CRD), Randomized Block Design 

(RBD) - layout and analysis, advantages, limitations and 

applications. 

 

 

 

 

10 

 

Reference Books: 

1. Hogg & Tanis, Probability & Statistical Inference –6th Edn, Pearson Education. 

2. Ross S. M.: Introduction to Probability and Statistics., John Wiley and Sons. 

3. Mukhopadhyay. P. (1996) : Mathematical Statistics. Calcutta Publishing House. 

4. Irwin Miller and Marylees Miller: Mathematical Statistics with Applications, 7th Edition, 

Pearson Education. 

5. K.C. Bhuyan , Probability, Distribution theory and statistical inference - NCBA 

6. Y.P Aggarwal, Statistical Methods: Concepts, Applications and Computation. 

7. Prem S. Man, Introductory Statistics, 4th Edn. 

8. Rohatgi V.K. and A.K. Md. Ehsanes Saleh (2002). An Introduction to Probability Theory 

and Mathematical Statistics. John Wiley (WSE). 

9. Bhattacharya and N.L. Johnson (1986): Statistical Concepts . John Wiley. 

10. Schaum Series: Probability and Statistics. 

11. Wasserman (2004). All of statistics: a concise course in statistical inference. Springer 

Science & Business Media. 

12. Gareth James, Daniela Witten, Trevor Hastie, and Robert Tibshirani, (2013), An 

Introduction to Statistical Learning with Applications in R, Springer. 

13. Ken Black, (2009), Business Statistics for Contemporary Decision Making, Wiley India 

Edition. 

14. Robert A Stine, Dean Foster (2014) Statistics for Business: Decision Making and 

Analysis: Pearson New International Edition 2nd Edition, Kindle Edition. 

15. Peter Bruce, Andrew Bruce, Peter Gedeck (2020) Practical Statistics for Data 

Scientists 50+ Essential Concepts Using R and Python, O'Reilly Media. 

https://www.google.co.in/search?sca_esv=730ffcc1e347e49a&hl=en&q=inauthor%3A%22Peter%2BBruce%22&tbm=bks
https://www.google.co.in/search?sca_esv=730ffcc1e347e49a&hl=en&q=inauthor%3A%22Andrew%2BBruce%22&tbm=bks
https://www.google.co.in/search?sca_esv=730ffcc1e347e49a&hl=en&q=inauthor%3A%22Peter%2BGedeck%22&tbm=bks
https://www.google.co.in/search?hl=en&gbpv=1&printsec=frontcover&q=inpublisher%3A%22O%27Reilly%2BMedia%22&tbm=bks&sa=X&ved=2ahUKEwiF7tzX6sCEAxWGUGwGHU7qBWwQmxMoAHoECBkQAg


Database Management Systems Lab 
 

 

3 Hours / week No. of credits: 2 L:T:P:0:0:3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Continuous Internal Assessment 
 

Scheme of Evaluation: Two programs will be given by the examiner and students should write two 

programs and execute any one of their choice 

 

Writing two Programs         6  Marks 

Execution of One Program     4  Marks 

Total 10 Marks 

 

End Semester Examination 
 

Scheme of Evaluation: Three questions will be given by the examiner and two will be answered by the 

students of their choice 
 

 

 

 

 

 

 

 

 

 

 

 

Sl.No Database Management Systems 

1 Data Definition Language Commands 

2 Integrity  Constraints 

3 Data Manipulation Language Commands 

4 Data Control Language, Transfer Control Language Commands 

5 In Built Functions 

6 Set operators 

7 Nested Queries and Join Queries 

8 Views 

9 T-SQL Control Structures (Branching, Selection, iterations) 

10 Stored Procedures and Functions 

11 Triggers and its types 

12 Cursors 

Writing two Programs         10 Marks 

Execution of two  Programs     20  Marks 

Viva Voce 5 Marks 

Record 5 Marks 

Total 40 Marks 



Java Programming Lab 
 

3 hours/ week No. of Credits: 2 L: T: P: 0:0:3 

 

Sl. 

No 

Java Programming 

1 Demonstrate compile time polymorphism 

a. Constructor overloading. b. Method Overloading 

2 Implementation of 1D and 2D Array. 

3 Illustrate String Methods. 

4 Demonstrate Multilevel Inheritance 

5 Demonstrate Method Overriding 

6 Illustrate the significance of Interfaces. 

7 Create relevant packages and show its usage. 

8 Illustrate Exception handling 

9 Demonstrate the Creation of Multiple Threads. 

10 Demonstrate Key and Mouse Events. 

11 Demonstrate the usage of different Layouts in Java Swing. 

12 Create a simple application using Swing Components 

13 Demonstrate Collection Classes. 

14 Program to perform database operations(Insert, Update, Delete, Select operations ) 

 
Practical Examination Question Paper Pattern 

Continuous Internal Assessment 

 

Scheme of Evaluation: Two programs will be given by the examiner and students should 

write two programs and execute any one of their choice 

 

Writing two Programs 6 Marks 

Execution of One Program 4 Marks 

Total 10 Marks 

 

End Semester Examination 

Scheme of Evaluation: Three programs will be given by the examiner and students should 

write and execute two programs of their choice 

 

Writing two Programs 10 Marks 

Execution of two Programs 20 Marks 

Viva Voce 5 Marks 

Record 5 Marks 

Total 40 Marks 



Statistical Methods for Decision Making Lab 

 

4 hours/ week No. of Credits: 2 L: T: P: 0:0:4 

(Computing the numerical using MS – EXCEL and / or R) 

 

Sl. No Title 
No. of Sessions 

( 3 hours each) 

1 Estimation of Parameters by the Method of Maximum Likelihood 

and Method of Moments 
1 

2 Tests concerning population mean and equality of two population 

means 
1 

3 Tests concerning population proportion and equality of two population 

proportions 
1 

4 Tests concerning population variance and equality of two population 

variances 
1 

5 Tests for linear correlation coefficient and regression coefficient in 

simple linear regression 
2 

6 Chi-square test for goodness of fit and Chi-square test for independence 

of attributes 
1 

7 Interval estimation I 2 

8 Interval estimation II 1 

9 Analysis of CRD and RBD 1 

 

Practical Examination Question Paper Pattern 

Scheme of Evaluation: 

Continuous Assessment  End Semester Examination 

 

 

Test  

 

 

 

10  

 Viva 05 

 Record 05 

 Solving 2 questions out of 3 30 

Total 10 Marks  Total 40 Marks 

 

 

 

 

 

 

 

 

 

 



Elective-I (a)  

Digital Marketing and Analytics 

Total Teaching Hours: 30 No. of Credits: 2                                                    L:T:P : 2:0:0 

 Course Learning Outcomes 
CLO1: Understand, evaluate and apply the fundamental concepts of marketing (traditional and digital), 

business ecosystem and strategies; Analyze buyer behavior, customer satisfaction, churn, loyalty, and 

retention. 

CLO2: Understand, analyse and apply the basics of core concepts in digital marketing & analytics (Online 

Marketing, E-Commerce, Web Marketing Technologies, Email Content Marketing, Social Media 

Marketing, Search Engine Advertising & Optimization and Mobile Marketing, Google Analytics), 

Understand advertising strategies and their impact on consumer perception and managing brand 

identities 

CLO3: Analyze social media metrics and sentiment to assess campaign performance and audience engagement 
 

 

 

Digital Marketing and Analytics 

Module Description Hours 

I 

Why Marketing? Traditional & Digital Marketing; Key Marketing Concepts, 

Marketing Mix; Segmentation, Targeting & Positioning, Go-To-Market, Market 

Entry Strategy, Market Research basics; Key performance indicators 

Buyer Behaviour, Customer Satisfaction, Churn, Loyalty and Retention 

 

9 

II 
Basics of Branding & advertising, Online marketing & E-Commerce; Search 

Engine Optimization; Social Media Marketing 6 

III 

Reporting and Analytics; Digital Analytics & Web Analytics; Google Analytics 

& Ads; Social Media Analytics; Sentiment & Text Analysis 15 

Text Books 
1. Marketing Management 15/e by Kotler 

2. Consumer Behaviour 11/e by Schiffman/ Kumar 

3. Strategic Brand Management: Building, Measuring, and Managing Brand Equity, 4e by 

Keller/ Parameswaran/ Jacob 

4. Marketing 4.0: Moving from Traditional to Digital by Philip Kotler 

5. neilpatel.com : Ref blogs and signup for emails on SEO & Digital Marketing 

6. searchengineland.com : More reading and latest updates 

Reference Books 
1. Dominik Kosorin, “Introduction to Programmatic Advertising” ,2016 

2. Jo and Dale Reardon, “Blogging: A Practical Guide to Plan Your Blog: Start Your Profitable 

Home Based Business with a Successful Blog” ,2015 

3. By Ian Brodie, “Email Persuasion: Captivate and Engage Your Audience, Build Authority and 

Generate More Sales With Email Marketing”,2013 

4. Jan Zimmerman and Deborah Ng, “Social Media Marketing All-In-One for Dummies”, 2017 

 

 



 

Elective I (b)  

Applied Analytics and Data Communication 

 

2 hours/ week No. of Credits: 2 L: T: P: 2:0:0 

 

Objective: Develop the ability to validate data, analyze and interpret results, and communicate insights 

effectively through data storytelling. 

 

CLO 1: Identify logical relationships, detect errors, and frame meaningful questions from data. 

CLO 2:  Analyze descriptive statistics and communicate insights effectively using visualizations. 

CLO 3: Create and present clear, impactful data stories from analytical insights. 

 

 

Applied Analytics and Data Communication 

 

Module Description Hour
s 

I  

Data 

Questioning 

& Logic 

  

 Logical Relationships in Data- Teach students to identify expected relationships in 

the data. For example: Using data ask students to find out variables which may be 

related to each other-like age and experience, salary vs experience, number of 

customers between two or three given tables. At the end of this module students 

should learn how to track and identify logical mistakes in the data. 

 Types of Data Error-  Learn about impossible values like age taking negative 

values, income is 0, duplicates, unit consistencies and numbers stored as text etc. 

 Build Question framework around the data- Sanity questions, comparison 

questions, relationship questions 

 

 

8 

II 

Understandin

g & 

Communicati

ng Result 

 Descriptive Statistics & Communication: Students are taught how to study and 

interpret the descriptive statistics of discrete variables and continuous variables. 

Students analyze: 

 Discrete Variables: Frequency tables, Category distribution, Dominant and rare 

categories  

 Continuous Variables: Minimum and maximum, Range, Percentiles and deciles 

 Pattern Recognition in Data: Concentration of values, Skewed distributions, Gaps 

and unusual patterns 

 Bivariate Relationship Exploration using Visuals: Scatter plots → Continuous 

variables, Histograms- discrete variables 

 Communicating Results : Explain findings in simple language, Avoid technical 

jargon, Translate numbers into meaning 

 

10 

III 

Data Story 

Telling and 

Presentation 

 Data Understanding 

 Insight Development 

 Story Building 

 Presentation 

 Critical Rule  

12 



 

 

Text Books 

1. Cole Nussbaumer Knaflic, “Storytelling with Data: A Data Visualization Guide for Business 

Professionals”, 2015.  

2. Brent Dykes, “Effective Data Storytelling: How to Drive Change with Data, Narrative and Visuals”, 2019. 

3. Deborah Nolan and Sara Stoudt, “Communicating with Data: The Art of Writing for Data Science”, 2021 

 

Reference Books 

1. Jack Dougherty and Ilya Ilyankou, “Hands-On Data Visualization: Interactive Storytelling from 

Spreadsheets to Code”, 2021.  

2. Rohan Alexander, “Telling Stories with Data: With Applications in R”, 2023.  

 

 

 

 

 

 

 

 

 

 

 

 

 


