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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P — Practical; C - Credit; *Teacher
Assessment shall be based following components: Quiz/Assignment/ Project/Participation in Class, given that no
component shall exceed more than 10 marks.

COURSE OBJECTIVES:
The student will have ability to:
1. To introduce fundamental concepts of statistics and probability.

COURSE ALIGNMENT WITH UNSDG:
“The Course aims to fulfill the United Nations Sustainable Development Goals, SDG 4 (Quality Education).”

COURSE OUTCOMES:

After completion of the course, the student will be able to:

CO1 Collect and classify primary and secondary data for statistical analysis.

CO2 Calculate and interpret measures of central tendency and dispersion.

CO3  Apply Bayes' Theorem and probability distributions to solve real-world problems.
CO4  Evaluate mathematical expectations, moments, and moment-generating functions.
COS5 Solve problems involving integration and differentiation, including multiple integrals.

TEACHING PEDAGOGY:

T1 Classroom teaching (white board), Power Point Presentations, Interactive lectures, Inquiry-based teaching
T2 ABL activities, Assignments, Flip Class/ Seminars, Quizzes, Oral Viva-voce examination
ASSESSMENT TOOLS:

ATL1 Quiz

ATL2 Activity Based Learning
ATL3 Midterm Exams

ATL4 Flip Class

ATLS Seminar Presentation

ATL6 Assignments

ATL7 Poster

ATL8 Oral Viva-voce examination
ATL9 Industrial Visit Report

Chairperson Chairperson Controller of Examination Registrar
Board of Studies, Faculty of Studies, . . P .
Shri Vaishnav Vidyapeeth Shri Vaishnav Vidyapeeth Shri Vaishnav Vidyapeeth Shri Vaishnav Vidyapeeth

Vishwavidyalaya, Indore Vishwavidyalaya, Indore Vishwavidyalaya, Indore Vishwavidyalaya, Indore



~es 5%, Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore
FTe 5 %, s : -
4 4‘ 45 Shri Vaishnav Institute of Information Technology
%q (\) ”_\f Choice Based Credit System (CBCS) in the light of NEP-2020
L, B. Tech (CSE/ IT): All Programs
Gz o E
‘ SEMESTER-I (2026-30)
= TEACHING & EVALUATION SCHEME
a
8 % THEORY PRACTICAL E
= o COURSE NAME 2 |=z |g | .8s2 | &L |T|P| &
2 = s |2%g| 58| 52|2Fg| 58 &
= < S wEs| 25| =8|lweygs| =& O
o O = |a2Z| 22 8% 22| 8¢
] ZzER | 2RI 82| ZzER| 22
S =~ 2 == é
BTCSH102 BS Statistics, Probability and | Max 60 20 20 0 0 3000 3
Calculus Min 24 16 0 0

Legends: L -

Lecture; T - Tutorial/Teacher Guided Student Activity; P — Practical; C - Credit; *Teacher

Assessment shall be based following components: Quiz/Assignment/ Project/Participation in Class, given that no

component shal

1 exceed more than 10 marks.

PREREQUISITES:
Basic Mathematics

SYLLABUS:
Module Descriptors/Topics Hours Assessment
Tools
Introduction to Statistics:
| Definition and objectives of Statistics. Applications in Science. Collection of 9 ATL1
Data: Internal/External, Primary/Secondary. Population, Sample, and ATL3
Representative Sample
Descriptive Statistics: ATLI
o Classification and Tabulation of Univariate Data. Graphical Representation 9 ATLA
and Frequency Curves. Measures of Central Tendency and Dispersion. ATLG
Bivariate Data Summarization.
Probability Theory: ATL1
I Experiments, Sample Space, and Events. Combinational and Conditional 9 ATL3
Probability. Bayes Theorem. Discrete & Continuous Distributions ATL6
(Binomial, Poisson, Geometric, Normal, Chi-Square, T, F). ATLS
Expected Values & Moments: ATLI
v Mathematical Expectation and its Properties. Variance and Moments. 9 ATLA
Interpretation of results. Moment Generating Functions.
Calculus: ATLI
\% Basic Concepts of Differential and Integral Calculus. Application of Double 9 ATL3
and Triple Integrals in engineering contexts. ATLS
TOTAL 45
ADDITIONAL RESOURCES
A. Value addition to course content/ Skill enhancement content:

MIT OpenCourseWare, “MIT RES.6-012 Introduction to Probability, Spring 2018,” YouTube playlist. (Apr.

24,201

8). [Online]. Available:
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Assessment shall be based following components: Quiz/Assignment/ Project/Participation in Class, given that no
component shall exceed more than 10 marks.

https://www.youtube.com/playlist?list=PLUI4u3cNGP60hI9ATjSFgLZpbNJ7TmyAg6.
B. Remedial classes for slow learners:
As per the SVVV SOP for slow and fast learners.

SUGGESTED READINGS:
TEXTBOOKS:
1. S. M. Ross, Introduction to Probability Models. New York, NY, USA: Academic Press.
2. A. M. Goon, M. Gupta, and B. Dasgupta, Fundamentals of Statistics, Vols. 1 & 11. Kolkata, India: World Press.
REFERENCE BOOKS:
1. B. S. Grewal, Higher Engineering Mathematics, 44th ed. New Delhi, India: Khanna Publishers, 2017.
2. S. M. Ross, A First Course in Probability, 10th ed. Upper Saddle River, NJ, USA: Prentice Hall, 2018.
3 I. R. Miller, J. E. Freund, and R. Johnson, Probability and Statistics for Engineers, 4th ed. New Delhi, India:
' PHI Learning, 2010.
4 A. M. Mood, F. A. Graybill, and D. C. Boes, Introduction to the Theory of Statistics, 3rd ed. New York, NY,
' USA: McGraw-Hill Education, 1974.
5. P. V. O’Neil, Advanced Engineering Mathematics, 7th ed. Stamford, CT, USA: Thomson Learning, 2011.
6 M. D. Greenberg, Advanced Engineering Mathematics, 2nd ed. Upper Saddle River, NJ, USA: Pearson
' Education, 1998.
7. P. N. Wartikar and J. N. Wartikar, Applied Mathematics, vols. I & II. Pune, India: Vidyarthi Prakashan, 1992.

Suggested e- resources (Websites/e- books)

1. https://onlinecourses.nptel.ac.in/e-learning/preview/noc26_mal39
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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P — Practical; C - Credit; *Teacher
Assessment shall be based following components: Quiz/Assignment/ Project/Participation in Class, given that no
component shall exceed more than 10 marks.

COURSE ARTICULATION MATRIX (MAPPING OF COs WITH POs)

Course Correlation with POs Correll)astg): with
Outcomes PO | PO | PO | PO | PO | PO | PO | PO | PO | PO1 | PO1 | PO1 | PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2 3
CO1 3 2 - 3 2 - - 1 - - - 2 1 3 -
CcO2 3 3 1 2 2 - - - - - - 2 1 3 -
CO3 3 3 3 2 - 1 - - - - - 2 2 3 2
CO4 3 3 2 - - - - - - - - 1 1 3 -
CO5 3 3 2 2 - - - - - - - 2 2 2 -
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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P — Practical; C - Credit; *Teacher
Assessment shall be based following components: Quiz/Assignment/ Project/Participation in Class, given that no
component shall exceed more than 10 marks.

COURSE OBJECTIVES:
The student will have ability:

1. To understand the basics of computers including hardware, software, how data is stored, and how operating
systems manage daily tasks.

2. To learn step-by-step problem solving using simple blocks of computational thinking, flowcharts, and basic
algorithms.

3. To get a friendly introduction to Al, Cyber security and Ethics.

COURSE ALIGNMENT WITH UNSDG:
The Course aims to fulfill the United Nations Sustainable Development Goals, SDG 4 (Quality Education).

COURSE OUTCOMES:

After completion of the course, the student will be able to:

CO1 Apply computational thinking frameworks and algorithmic design techniques to formulate structured
solutions for engineering problems.

CO2 Analyze fundamental Al paradigms, network architectures, and information security threats to determine
appropriate use cases and defensive mechanisms.

CO3 Evaluate digital ethics frameworks, algorithmic biases, and data privacy regulations to propose responsible

technology implementations.

TEACHING PEDAGOGY:
T1 Classroom teaching (white board), Power Point Presentations, Interactive lectures, Inquiry-based teaching
T2 ABL activities, Assignments, Flip Class/ Seminars, Quizzes, Oral Viva-voce examination

ASSESSMENT TOOLS:
ATL1 Quiz

ATL2 Activity Based Learning
ATL3 Midterm Exams

ATL4  Flip Class

ATLS Seminar Presentation
ATL6  Assignments
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Assessment shall be based following components: Quiz/Assignment/ Project/Participation in Class, given that no
component shall exceed more than 10 marks.

ATL7 Poster
ATLS Oral Viva-voce examination
ATL9  Industrial Visit Report
PREREQUISITES:
None
SYLLABUS:
Module Descriptors/Topics Hours | Assessment Tools
Foundatif)ns of Cqmputational Thinking & Logic‘ . ATLI (Quiz)
Computational Thinking Framework: decomposition, pattern )
. . oy . . . ATL3 (Midterm
recognition, abstraction, algorithmic design. Engineering
| . . . 9 Exams) ATL 8(Oral
Problem-Solving methodologies. Logical Control Structures: Viva-Voce
sequence, selection, iteration. Error Classification: syntax vs. o
. . . . Examination)
logical errors. Systematic Debugging strategies
A.lgorithmic. Design & Proplem Bepresentation ATLI (Quiz)
Diagrammatic Problem Solving with flowchart symbols, Structural ATL3 (Midterm
Flowcharting for linear, conditional, and repetitive scenarios.
11 . . . 9 Exams) ATL 8(Oral
Pseudo-code conventions and structured representation. Logic .
. oy . Viva-Voce
Translation: Flowcharts to pseudocode. Algorithmic Evaluation: .
. Examination))
correctness and efficiency
Artiﬁﬁal Intelligen.ce Paradigms ' ' ATLI (Quiz)
Historical Foundations, Core Concepts, Machine Learning ATL3 (Midterm
Paradigms: Supervised and Unsupervised Learning. Introduction
11 . L . 9 Exams) ATL 8(Oral
to Data Science and applications. Key Al Domains: Natural .
. .. . Viva-Voce
Language Processing (NLP), Computer Vision, Machine Examination)
Translation and Indian Knowledge Systems (IKS).
Cybersecurity, Information Security ATL1 (Quiz)
v Computer Networks: LAN, WAN, Network Interconnecting 9 ATL3 (Midterm
Devices. Cybersecurity Threats: Viruses, Worms, Trojan Horses, Exams) ATL 8(Oral
Malware. Defensive Mechanisms: Firewalls, Antivirus Software, Viva-Voce
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Assessment shall be based following components: Quiz/Assignment/ Project/Participation in Class, given that no
component shall exceed more than 10 marks.

Secure Password Practices, Safe Browsing Protocols. Examination)
Digital Ethics ATL1 (Quiz)
Data Pipeline, Algorithmic Fairness, Accountability, Data ATL3 (Midterm
v Privacy, Prevention of Algorithmic Bias. Generative Al and 9 Exams) ATL 8(Oral
Intellectual Property: Copyright & Ownership, Hallucinations & Viva-Voce
Misinformation Examination)
Total Hours 45

ADDITIONAL RESOURCES

A. Value addition to course content/ SKkill enhancement content:
https://www.youtube.com/watch?v=S-7LrggTfA8&list=PL.Z2ps 7DhBYSzaAFqpyQKqgmoni-EefS7 (IIT
Madras)

B. Remedial classes for slow learners:

As per the SVVV SOP for slow and fast learners.

SUGGESTED READINGS:

Textbooks

1. V. Rajaraman, Fundamentals of Computers, 6th ed. New Delhi, India: PHI Learning, 2014.

2. R. Thareja, Computer Fundamentals and Programming in C, 2nd ed. Oxford, UK: Oxford University Press,
2016

Reference Books

1. M. Bishop, Computer Security: Art and Science, 2nd ed., Boston, MA: Addison-Wesley, 2019.

2. S. Russell and P. Norvig, Artificial Intelligence: A Modern Approach, 4th ed., Upper Saddle River, NJ:
Pearson, 2021.

3. J. Wing, Computational Thinking, Cambridge, MA: MIT Press, 2017.

4. P. Denning and M. Tedre, Computational Thinking, Cambridge, MA: MIT Press, 2019.

5. D. Leslie, Ethics of Artificial Intelligence: A Framework for Fairness, Transparency, and Accountability,
London: Alan Turing Institute, 2020.

Suggested e- resources (Websites/e- books)
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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P — Practical; C - Credit; *Teacher
Assessment shall be based following components: Quiz/Assignment/ Project/Participation in Class, given that no
component shall exceed more than 10 marks.

1. Ethics of Al Bias https://www.youtube.com/watch?v=NgaW p7gsRc [MIT OCW]
2. https://teachablemachine.withgoogle.com/

COURSE ARTICULATION MATRIX (MAPPING OF COs WITH POs)

Correlation with
Course Correlation with POs
PSOs

Outcome
S PO | PO | PO | PO | PO | PO | PO | PO | PO | PO1 | PO1 | PO1 | PSO | PSO | PSO

1 2 3 4 5 6 7 8 9 0 1 2 1 2 3
CcOo1 3 1 1 2 1 3 1
CO2 2 1 2 1 1 1 3 2
CO3 1 3 1 3 1 2 1 2 1
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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P — Practical; C - Credit; *Teacher Assessment
shall be based following components: Quiz/Assignment/ Project/Participation in Class, given that no component shall
exceed more than 10 marks.

COURSE OBJECTIVES:

The student will have ability to:

1. To introduce the fundamentals of Python programming and problem-solving techniques.
2. To understand data structures, functions, exception handling and object-oriented concepts in Python.
3. To impart data analysis, visualization, automation and advanced Python concepts for AI/ML applications.

COURSE ALIGNMENT WITH UNSDG:
“The Course aims to fulfill the United Nations Sustainable Development Goals, SDG 4 (Quality Education).”

COURSE OUTCOMES:

After completion of the course, the student will be able to:

CO1 Understand Python programming language syntax, semantics and core programming concepts.
CO2 Apply data structures, functions, file handling and exception handling in Python programs.
CO3 Develop programs using object-oriented programming and advanced Python features.

CO4  Perform data analysis and visualization using NumPy, Pandas, Matplotlib and Seaborn.

CO5  Build real-time applications, automation tools and basic AI/ML solutions using Python.

TEACHING PEDAGOGY:
T1 Classroom teaching (white board), Power Point Presentations, Interactive lectures, Inquiry-based teaching
T2 ABL activities, Assignments, Flip Class/ Seminars, Quizzes, Oral Viva-voce examination

ASSESSMENT TOOLS:

ATL1 Quiz

ATL2  Activity Based Learning
ATL3 Midterm Exams

ATL4  Flip Class

ATL5S Seminar Presentation

ATL6  Assignments

ATL7 Poster

ATL8 Oral Viva-voce examination
ATL9 Industrial Visit Report
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shall be based following components: Quiz/Assignment/ Project/Participation in Class, given that no component shall
exceed more than 10 marks.

PREREQUISITES:

Basic computer literacy, including familiarity with operating systems, file management, keyboard usage, and internet

browsing.

SYLLABUS:

Module Descriptors/Topics Hours Assr;fzsollr;ent
Python Fundamentals & Control Structures:
Introduction to Python, History and Features of Python,
Installation and IDE Setup, Python Syntax, Variables, Data
Types, Keywords, Identifiers, Operators, Input/Output ATL1

| Statements, Comments, Indentation, Type Casting. Decision 9 ATL3
Making Statements: if, if-else, nested if, elif ladder. Looping
Statements: for loop, while loop, nested loops, break, continue,
pass. Strings: String creation, indexing, slicing, string methods,
formatting.
Data Structures, Functions & Exception Handling:
Python Data Structures: List, Tuple, Set, Dictionary and
operations. Functions: Types of Functions, Arguments, Return ATL2
n Statement, Lambda Functions, Recursion, Scope of Variables, 9 ATLA

Docstrings. Modules and Packages. Exception Handling: ATLG
Errors, Exceptions, try-except, try-except-else, finally, raise
exception. File Handling: Read, Write, Append files, CSV and
Text files.
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shall be based following components: Quiz/Assignment/ Project/Participation in Class, given that no component shall
exceed more than 10 marks.

NumPy, Pandas & Data Visualization: NumPy Arrays:
Creating Arrays, Indexing, Slicing, Reshaping, Transpose,

Mathematical Operations, Statistical Functions. Pandas: Series, ATLI
111 DataFrames, Data Cleaning, Missing Values, Merge, Join, 9 ATL3
Concatenate, Reading/Writing CSV. Data Visualization using ATL6

Matplotlib and Seaborn: Line Chart, Bar Graph, Histogram,
Scatter Plot, Pie Chart, Box Plot, Heatmap, Pair Plot.

Object Oriented Programming & Advanced Python: Classes
and Objects, Constructors, Inheritance, Polymorphism, ATLI
v Encapsulation, Method Overriding. Advanced Concepts: 9 ATL3
Iterators, Generators, Decorators, Anonymous Functions, List
Comprehension,  Dictionary =~ Comprehension.  Regular
Expressions. Multithreading Basics.

Python for AI, Automation & Real-Time Applications:

Python for AI/ML Introduction. Libraries Overview: Scikit- ATL1
v learn, TensorFlow, OpenCV basics. Web Scraping using 9 ATL3
BeautifulSoup. Automation using Python Scripts. API Handling ATLS
using Requests Module. Mini Projects: Chatbot, Data Analysis
Dashboard, File Automation, Simple Prediction Model.
Total Hours 45
A. Value addition to course content/ Skill enhancement content:
https://www.youtube.com/watch?v=xAcTmDOONTI&list=PLUl4u3cNGP62A-ynp6v6-LGBCzeH3VAQB
B. Remedial classes for slow learners:
As per the SVVV SOP for slow and fast learners.
SUGGESTED READINGS:
TEXTBOOKS
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1. Python QuickStart 2026: A Practical Beginner's Guide to Python Programming with Real-World Coding
Applications. Seattle, WA, USA: Amazon Digital Services, 2026.

2. L. Porter and D. Zingaro, Learn Al-Assisted Python Programming: With GitHub Copilot and ChatGPT, 2nd
ed. Shelter Island, NY, USA: Manning Publications, 2026.

REFERENCE BOOKS

1. F. Romano, Learn Python Programming: A Comprehensive, Up-to-Date, and Definitive Guide to Learning
Python, 4th ed. Birmingham, UK: Packt Publishing, 2024. [Online]. Available: IEEE Xplore,
https://ieeexplore.ieee.org/document/10780975/

2. Python Programming: A Modular Approach, 2nd ed. Boston, MA, USA: Educational Print Solutions, 2026.

3. M. L. Hetland and F. Nelli, Beginning Python: From Novice to Professional, 4th ed. Berkeley, CA, USA:

Apress, 2024. [Online]. Available: SpringerLink, https://link.springer.com/book/10.1007/979-8-8688-0196-9

Suggested e- resources (Websites/e- books)

1. https://www.python.org

2. https://www.edube.org

LIST OF PRACTICAL

S.No  Title CO Mapping

1 Write a Python program to perform arithmetic operations using operators. CO1

2 Program to find the largest among three numbers using if-else. COl1

3 Program to check whether a number is prime or not. COl1

4 Program to generate Fibonacci series using loop. COl1

5 Program to print patterns using nested loops CO1

6 Program to perform list operations (append, remove, sort). CO1

7 Program to create and manipulate dictionary. CO1

8 Program to perform set operations (union, intersection). CO1

9 Program using user-defined functions for calculator operations. CO1

10 Program using recursion to find factorial of a number. COol1

11 Program for file handling (read, write, append). CO2

12 Program for exception handling using try-except-finally. CO1
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13 Program to create NumPy array and perform arithmetic operations. CO1
14 Program for matrix multiplication using NumPy. COl1
15 Program to find mean, median and standard deviation using NumPy. COl1
16 Program to create Pandas Series and DataFrame. CO3
17 Program to read CSV file and display dataset summary. CO3
18 Program to handle missing values using Pandas CO3
19 Program to plot line chart and bar graph using Matplotlib. CO3
20 Program to create histogram and scatter plot. CO3
21 Program to create class and object for student details. CO3
22 Program to demonstrate inheritance and polymorphism. COo3
23 Program using list comprehension and lambda function. CO5
24 Program using regular expressions for email/mobile validation. CO5
25 Mini Project: Student Result Analysis / File Automation / Chatbot using Python. CO4

COURSE ARTICULATION MATRIX (MAPPING OF COs WITH POs)

Course Correlation with POs Correlation with
o PSOs
utcome
S PO | PO | PO | PO | PO | PO | PO | PO | PO | PO1 | PO1 | PO1 | PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2 3

Cco1 2 2 3 1 3 - - - - 2 - 1 3 2 2
CcO2 2 2 3 1 3 - - - - 2 - 1 3 2 2
CO3 3 3 3 2 3 - - - - 2 - 1 3 3 3
CO4 2 2 2 2 3 1 - 1 - 2 - 1 2 3 2
CO5 2 2 3 1 3 - - - 2 3 - 1 2 3 2
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Assessment shall be based following components: Quiz/Assignment/ Project/Participation in Class, given that no
component shall exceed more than 10 marks.

COURSE OBJECTIVES:
The student will have ability to:

1. Identify situations where computational methods and computers would be useful.

2. Given a computational problem, identify and abstract the programming task involved.

3. Approach the programming tasks using techniques learned and write pseudo-code.

4. Choose the right data representation formats based on the requirements of the problem.

5. Use the comparisons and limitations of the various programming constructs and choose the right one for
the task in hand

6. Write the program on a computer, edit, compile, debug, correct, recompile and run it.

7. Identify tasks in which the numerical techniques learned are applicable and apply them to write programs,

and hence use computers effectively to solve the task.

COURSE OUTCOMES:

After completion of the course, the student will be able to:

CO1 Understand the basic terminologies used in computer programming.

CO2 Proficient in using the basic constructs of C, to develop a computer program.

CO3 Understand the use of functions, pointers, arrays and files in programming.

CO4 Understand the fundamentals of procedure-oriented programming and be able to apply it in computer

program development.

TEACHING PEDAGOGY:

T1 Classroom teaching (white board), Power Point Presentations, Interactive lectures, Inquiry-based teaching
T2 ABL activities, Assignments, Flip Class/ Seminars, Quizzes, Oral Viva-voce examination
ASSESSMENT TOOLS:

ATL1 Quiz

ATL2 Activity Based Learning
ATL3 Midterm Exams

ATLA4 Flip Class

ATLS Seminar Presentation
ATL6 Assignments

ATL7 Poster
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