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Preamble 

Welcome to the B.Sc.(Data Science) programme! This programme is designed to empower 

students with knowledge and skills required to thrive in an era of data science and technology. By 

choosing B.Sc. (Data Science) Programme, students enter into the dynamic field of data science and 

data analytics. Students will engage and build strong foundation in mathematics, statistics, 

computer science and ethical data practices. This programme not only equips students with 

technical expertise but also fosters a mindset of continuous learning, adaptability and ethical 

leadership.  

As you navigate this syllabus, consider it a roadmap to your future in data science. Welcome 

to the world where data becomes insight and insight drives innovation.  

 

Eligibility 

(a) Higher Secondary School Certificate (HSC) (10+2) with any stream or its equivalent 

examination having Mathematics/ Statistics/ Information Technology(IT) at 10+2 level.  

Note: If candidates having Information Technology (IT) at 10+2 level and not offered 

Mathematics/Statistics as one of the subject then such candidates should have to complete 

the Bridge Course (Specified in the syllabus) before completion of semester-I. 

OR 

(b) Three Years Diploma Course after S.S.C. (10th standard) of Board of Technical Education 

conducted by Government of Maharashtra or its equivalent. 

 

Programme Outcomes: 

PO 1: The programme seeks to develop strong foundation in Mathematics, Statistics and Computer 

Science that demonstrate proficiency in basic programming languages and tools. 

PO 2: The programme aims to understand the principles of data storage and retrieval by acquiring 

knowledge of data type structures and basic data manipulation techniques. 

PO 3: The programme helps to learn database management techniques with design and 

management of databases as well as executing SQL queries for data retrieval and 

manipulation. 

PO 4: By applying advanced statistical methods and machine learning techniques, the students can 

analyze complex datasets, interpret and communicate findings effectively. 

PO 5: The programme also aims to understand and work with big data technologies and apply 

these technologies to process and analyze large-scale datasets. 

PO 6: The students can create clear and effective data visualizations using various tools and 

communicate complex findings through visual representations. 
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PO 7: The programme also seeks to develop comprehensive projects by applying data science 

techniques to solve real-world problems that will improve the ability of learner to integrate 

knowledge and skills acquired throughout the programme. 

PO 8: Through hands-on projects, practical assignments, and exposure to state-of-the-art tools and 

technologies, programme aim to develop the technical proficiency and problem-solving 

skills necessary for success in the professional world. 

PO 9: Depending on the chosen track, students can develop expertise in data analytics with areas 

such as Business, Social Media, HR, Financial, Healthcare, Supply Chain & Logistics and 

Big Data etc. 

PO 10: The program include On Job Training, internships and research work that provides learners 

with practical experience, applying their knowledge to real-world challenges. 

PO 11:  Graduates will be adept at presenting complex technical concepts clearly and effectively, 

both in written and oral forms, to various audiences. 

PO 12: The programme places a strong emphasis on ethical considerations, responsible use of 

technology, and awareness of the societal impact of data science and computing solutions.  

PO 13: The programme aim to produce graduates who approach their work with integrity and a 

sense of social responsibility. 

PO 14: Acknowledging the dynamic nature of computer science, the programme aim to inspire 

students for continuous learning and professional development, empowering them to adapt 

and thrive in the face of technological advancements; prepared them to adapt to new 

technologies and methodologies throughout their careers. 

PO 15: The students will be encouraged to think creatively and innovatively, exploring new ideas 

and approaches to solve data science related problems and advance the state of the art in the 

field. 
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Savitribai Phule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-I 

Bridge Course : Foundation of Mathematics and Statistics for Data Science 

 

(This course is to be offered only by students having Information Technology (IT) at 10+2 

level and not offered Mathematics/Statistics as one of the subject. Note that this Bridge 

Course must be completed by students before completion of semester-I) 
 

No. of Credits: 2 
 

Teaching Scheme 

Theory:2 Hrs /Week 

Examination Scheme 

Continuous Internal Evaluation:50 Marks 

Objective :  

To learn and understand the fundamental concepts of Mathematics and Statistics required for 

Data Science  

Course Outcomes 

On Completion of this course, student will be able to – 

CO1: Understand concepts of determinants and matrices  

CO2: Learn fundamental measures of dispersion and probability 

CO3: Learn concept of permutations and combinations 

CO4: Understand working of sets and relations 

CO5: Construct equations of line, vector and plane 

 

Unit 

No. 

Name of Unit Teaching 

Hours 

CO Targeted 

1 Determinants and Matrices 8 CO1 

1.1 Find value of determinants 

1.2 Determinants of order 3 and expansion of determinants 

1.3 Minors and cofactors of elements of determinants 

1.4 Introduction to matrices, Types of matrices 

1.5 Algebra of matrices – equality, multiplication by scalar, addition and multiplication of two 

matrices, transpose of matrix.  

2 Measures of Dispersion and Probability 5 CO2 

2.1 Measures of Dispersion – Range, Variance, Standard Deviation 

2.2 Probability – Concept, Conditional probability, Baye’s Theorem 

3 Permutations and Combinations 5 CO3 

3.1 Factorial Notation 

3.2 Permutation 

3.3 Combination 

4 Sets and Relations 6 CO4 

4.1 Introduction to sets, Representation of sets 

4.2 Types of sets, operations on sets 

4.3 Introduction to relations 

5 Line, Vector and Plane 6 CO5 
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5.1 Locus, Straight line, Equation of line in standard form 

5.2 Representation of vectors, Types of vectors, Algebra of vectors 

5.3 Introduction to plane, Equation of plane 

Reference Books 

1. Mathematics and Statistics (Arts and Science), Standard XI, Part-I and II 

2. Mathematics and Statistics (Arts and Science), Standard XII, Part-I and II 

    By Maharashtra State Board of Text Book Production and Curriculum Research, Pune 

Evaluation Scheme 

 The evaluation of this bridge course will be at college level for 50 marks. 

 Evaluation records are to be maintained by the college itself. 
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Savitribai Phule Pune University 

Syllabus Structure as per NEP Guidelines 

B.Sc. (Data Science) from 2024-25 

FY (Level 4.5) SEMESTER I 

Course 

Type 
Course code Course Name 

Credits 

Teaching 

Scheme 

Hrs/Week 

Examination 

Scheme and 

Marks 

TH PR TH PR CE EE Total 

Subject-

1 

DS-101-T 
Problem Solving and Python 

Programming 
2 - 2 - 15 35 50 

DS-102-P 
Lab Course on DS-101-T   

(Python Programming) 
- 2 - 4 15 35 50 

Subject-

2 

DS-103-T Descriptive Statistics 2 - 2 - 15 35 50 

DS-104-P 
Lab Course on DS-103-T 

(Descriptive Statistics) 
- 2 - 4 15 35 50 

Subject-

3 

DS-105-T Computational Mathematics 2 - 2 - 15 35 50 

DS-106-P 
Lab Course on DS-105-T 

(Computational Mathematics) 
- 2 - 4 15 35 50 

GE/OE  

* 

OE-101-DS-T* 

OE-102-DS-T* 

 

OE-103-DS-T* 

OE-104-DS-T* 

 Office Automation I/  

 Introduction to Computers and 

Basics of Internet / 

 Introduction to Google Apps I/ 

 Fundamentals of Computers I 

2 - 2 - 15 35 50 

SEC SEC-101-DS-T Computer Organization 2 - 2 - 15 35 50 

IKS IKS-100-T Generic IKS 2 - 2 - 15 35 50 

AEC AEC-101-ENG English 2 - 2 - 15 35 50 

VEC VEC-101- ENV EVS-I 2 - 2 - 15 35 50 

Total 16 6 16 12   550 

 

* These subjects are offered to other faculty students under GE/OE vertical. The students of 

B.Sc. (Data Science) will opt the subjects offered by other faculty given in University Basket. 
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Savitribai Phule Pune University 

Syllabus Structure as per NEP Guidelines 

B.Sc. (Data Science) from 2024-25 

FY (Level 4.5) SEMESTER II 

Course 

Type 
Course code Course Name 

Credits 

Teaching 

Scheme 

Hrs/Week 

Examination 

Scheme and 

Marks 

TH PR TH PR CE EE Total 

Subject-

1 

DS-151-T Advanced Python Programming 2 - 2 - 15 35 50 

DS-152-P 
Lab Course on DS-151-T   

(Advanced Python Programming) 
- 2 - 4 15 35 50 

Subject-

2 

DS-153-T 
Discrete Probability and Probability 

Distributions 
2 - 2 - 15 35 50 

DS-154-P 

Lab Course on DS-153-T 

(Discrete Probability and 

Probability Distributions) 

- 2 - 4 15 35 50 

Subject-

3 

DS-155-T Graph Theory 2 - 2 - 15 35 50 

DS-156-P 
Lab Course on DS-155-T 

(Graph Theory) 
- 2 - 4 15 35 50 

GE/OE 

* 

OE-151-DS-T* 

OE-152-DS-T* 

OE-153-DS-T* 

OE-154-DS-T* 

OE-155-DS-T* 

OE-156-DS-T* 

 Office Automation II/ 

 Computer Fundamentals / 

 Introduction to Google Apps II/ 

 Fundamentals of Computers II/ 

 Introduction to Data Science/ 

 AI Tools for Business 

2 - 2 - 15 35 50 

SEC SEC-151-DS-P 
Lab Course on Excel and Advanced 

Excel 
- 2 - 4 15 35 50 

AEC AEC-151-ENG English 2 - 2 - 15 35 50 

VEC VEC-151- ENV EVS-II 2 - 2 - 15 35 50 

CC CC-151-T From University Basket 2 - 2 - 15 35 50 

Total 14 8 14 16   550 

* These subjects are offered to other faculty students under GE/OE vertical. The students of 

B.Sc. (Data Science) will opt the subjects offered by other faculty given in University Basket. 

Exit option: Award of UG Certification in B.Sc. (Data Science) with 44 credits and an additional 

04 credits as per University guidelines or else continue with Major and Minor. 

Continue option: In second year Data Science will be the Major and Statistics as a Minor subject. 
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Savitribai Phule Pune University 

Syllabus Structure as per NEP Guidelines 

B.Sc. (Data Science) from 2024-25 

SY (Level 5.0) SEMESTER III 

Course 

Type 

Course code Course Name Credits Teaching 

Scheme 

Hrs/Week 

Examination 

Scheme and  

Marks 

TH PR TH PR C

E 

E

E 

Total 

Major 

Core 

DS-201-MJ-T Database Management System 2 - 2 - 15 35 50 

DS-202-MJ-T Data Structure-I 2 - 2 - 15 35 50 

DS-203-MJ-P 
Lab Course on DS-201-MJ-T and 

DS-202-MJ-T 
- 2 - 4 15 35 50 

VSC DS-221-VSC-T Foundations of Data Science 2 - 2 - 15 35 50 

FP/ 

OJT/ 

CEP 

DS-231-FP Mini Project - 2 - 4 15 35 50 

Minor 
DS-241-MN-T 

Probability Distribution and 

Modelling 
2 - 2 - 15 35 50 

DS-242-MN-P Lab Course on DS-241-MN-T - 2 - 4 15 35 50 

GE/OE 

* 

OE-201-DS-T* 

OE-202-DS-T* 

OE-203-DS-T* 

OE-204-DS-T* 

 E commerce-I /  

 Web Design-I/  

 Digital Marketing-I/ 

 AI for Everyone-I 

2 - 2 - 15 35 50 

IKS DS-200-IKS 
Indian Knowledge System in 

Computing 
2 - 2 - 15 35 50 

AEC AEC-201-T From University Basket 2 - 2 - 15 35 50 

CC CC-201-T From University Basket 2 - 2 - 15 35 50 

Total 16 6 16 12   550 

 

* These subjects are offered to other faculty students under GE/OE vertical. The students of 

B.Sc. (Data Science) will opt the subjects offered by other faculty given in University Basket. 
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Savitribai Phule Pune University 

Syllabus Structure as per NEP Guidelines 

B.Sc. (Data Science) from 2024-25 

SY (Level 5.0) SEMESTER IV 

Course 

Type 

Course code Course Name Credits Teaching 

Scheme 

Hrs/Week 

Examination 

Scheme and  

Marks 

TH PR TH PR C

E 

E

E 

Total 

Major 

Core 

DS-251-MJ-T 
Relational Database Management 

System 
2 - 2 - 15 35 50 

DS-252-MJ-T Data Structure-II 2 - 2 - 15 35 50 

DS-253-MJ-P 
Lab Course on DS-251-MJ-T and 

DS-252-MJ-T 
- 2 - 4 15 35 50 

VSC DS-271-VSC-P Data Analytics - 2 - 4 15 35 50 

FP/ 

OJT/ 

CEP 

DS-281-FP Mini Project - 2 - 4 15 35 50 

Minor 
DS-291-MN-T 

Testing of Hypothesis and 

Sampling Distributions 
2 - 2 - 15 35 50 

DS-292-MN-P Lab Course on DS-291-MN-T - 2 - 4 15 35 50 

GE/OE 

* 

OE-251-DS-T* 

OE-252-DS-T* 

OE-253-DS-T* 

OE-254-DS-T* 

 E commerce-II /  

 Web Design-II /  

 Digital Marketing-II/ 

 AI for Everyone-II 

2 - 2 - 15 35 50 

SEC SEC-251-DS-T Software Engineering 2 - 2 - 15 35 50 

AEC AEC-251-T From University Basket 2 - 2 - 15 35 50 

CC CC-251-T From University Basket 2 - 2 - 15 35 50 

Total 14 8 14 16   550 

 

* These subjects are offered to other faculty students under GE/OE vertical. The students of 

B.Sc. (Data Science) will opt the subjects offered by other faculty given in University Basket. 

Exit option: Award of UG Diploma in B.Sc. (Data Science) with 88 credits and an additional 04 

credits as per University guidelines or else continue with Major and Minor. 

Continue option: Third year will be continued with Data Science as Major and Statistics as a 

Minor subject. 
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Savitribai Phule Pune University 

Syllabus Structure as per NEP Guidelines 

B.Sc. (Data Science) from 2024-25 

TY (Level 5.5) SEMESTER V 

Course 

Type 

Course code Course Name Credits Teaching 

Scheme 

Hrs/Week 

Examination 

Scheme and  

Marks 

TH PR TH PR C

E 

E

E 

Total 

Major 

Core 

DS-301-MJ-T NoSQL databases 4 - 4 - 30 70 100 

DS-302-MJ-T R Programming 2 - 2 - 15 35 50 

DS-303-MJ-T 
Foundations of Artificial 

Intelligence 
2 - 2 - 15 35 50 

DS-304-MJ-P 
Lab Course on DS-301-MJ-T 

(NoSQL databases) 
- 2 - 4 15 35 50 

DS-305-MJ-P 
Lab Course on DS-302-MJ-T 

(R Programming) 
- 2 - 4 15 35 50 

Major 

Elective 

DS-310-MJ-T Business Analytics 2 - 2 - 15 35 50 

DS-311-MJ-P Lab Course  - 2 - 4 15 35 50 

OR     -    

DS-312-MJ-T Social Media Analytics 2 - 2 - 15 35 50 

DS-313-MJ-P Lab Course - 2 - 4 15 35 50 

VSC DS-321-VSC-P Lab Course on MATLAB - 2 - 4 15 35 50 

FP/CEP DS-331-FP Project - 2 - 4 15 35 50 

Minor DS-341-MN-T 
Categorical and Multivariate 

Data Analysis 
2 - 2 - 15 35 50 

          

Total 12 10 12 20   550 

 

 

  



SPPU B.Sc. Data Science Syllabus from 2024-25 11 

 

Savitribai Phule Pune University 

Syllabus Structure as per NEP Guidelines 

B.Sc. (Data Science) from 2024-25 

TY (Level 5.5) SEMESTER VI 

Course 

Type 

Course code Course Name Credits Teaching 

Scheme 

Hrs/Week 

Examination 

Scheme and  

Marks 

T

H 

PR TH PR CE E

E 

Total 

Major 

Core 

DS-351-MJ-T 
Data Visualization and 

Modelling 
4 - 4 - 30 70 100 

DS-352-MJ-T 
Artificial Intelligence in Data 

Science 
2 - 2 - 15 35 50 

DS-353-MJ-T Data Security and Privacy 2 - 2 - 15 35 50 

DS-354-MJ-P Lab on DS-351-MJ-T - 2 - 4 15 35 50 

DS-355-MJ-P Lab Course on DS-352-MJ-T - 2 - 4 15 35 50 

Major 

Elective 

DS-360-MJ-T HR Analytics 2 - 2 - 15 35 50 

DS-361-MJ-P Lab Course - 2 - 4 15 35 50 

OR         

DS-362-MJ-T Financial Analytics 2 - 2 - 15 35 50 

DS-363-MJ-P Lab Course  - 2 - 4 15 35 50 

VSC DS-371-VSC-P Advance Data Science Tools - 2 - 4 15 35 50 

OJT DS-381-OJT On Job Training - 4 - 8 30 70 100 

          

Total 10 12 10 24   550 

 

Exit option: Award of Bachelor of Data Science (B.Sc. Data Science) with Statistics as a minor 

with 132 credits or else continue. 

Continue option: Fourth year will be continued for B.Sc.(Data Science) Honors with Research. 
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Savitribai Phule Pune University 

Syllabus Structure as per NEP Guidelines 

B.Sc. (Data Science) from 2024-25 
(Level 6.0) SEMESTER VII (Honors with Research Degree) 

Course 

Type 

Course code Course Name Credits Teaching 

Scheme 

Hrs/Week 

Examination 

Scheme and  

Marks 

T

H 

P

R 

TH PR C

E 

E

E 

Total 

Major 

Core 

DS-401-MJ-T Machine Learning 4 - 4 - 30 70 100 

DS-402-MJ-T Basics of Cloud Computing 2 - 2 - 15 35 50 

DS-403-MJ-P Lab Course on DS-401-MJ-T - 2 - 4 15 35 50 

DS-404-MJ-P Lab Course on DS-402-MJ-T - 2 - 4 15 35 50 

Major 

Elective 

DS-410-MJ-T 
Supply Chain &  Logistics 

Analytics 

2 - 2 - 15 35 50 

DS-411-MJ-P Lab Course - 2 - 4 15 35 50 

OR         

DS-412-MJ-T Healthcare Analytics 2 - 2 - 15 35 50 

DS-413-MJ-P Lab Course  - 2 - 4 15 35 50 

RP DS-431-RP Research Project - 4 - 8 30 70 100 

RM DS-441-RM Research Methodology 4 - 4 - 30 70 100 

Total 12 10 12 20   550 

OR 

(Level 6.0) SEMESTER VII (Honors Degree) 

Course 

Type 

Course code Course Name Credits Teaching 

Scheme 

Hrs/Week 

Examination 

Scheme and  

Marks 

T

H 

P

R 

TH PR C

E 

E

E 

Total 

Major 

Core 

DS-401-MJ-T Machine Learning 4 - 4 - 30 70 100 

DS-402-MJ-T Basics of Cloud Computing 2 - 2 - 15 35 50 

DS-403-MJ-P Lab Course on DS-401-MJ-T - 2 - 4 15 35 50 

DS-404-MJ-P Lab Course on DS-402-MJ-T - 2 - 4 15 35 50 

DS-405-MJ-T Big Data Analytics 4 - 4 - 30 70 100 

Major 

Elective 

DS-410-MJ-T 
Supply Chain &  Logistics 

Analytics 

2 - 2 - 15 35 50 

DS-411-MJ-P Lab Course - 2 - 4 15 35 50 

OR         

DS-412-MJ-P Healthcare Analytics 2 - 2 - 15 35 50 

DS-413-MJ-P Lab Course  - 2 - 4 15 35 50 

RM DS-441-RM Research Methodology 4 - 4 - 30 70 100 

Total 16 6 16 12   550 
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Savitribai Phule Pune University 

Syllabus Structure as per NEP Guidelines 

B.Sc. (Data Science) from 2024-25 
(Level 6.0) SEMESTER VIII (Honors with Research Degree) 

Course 

Type 

Course code Course Name Credits Teaching 

Scheme 

Hrs/Week 

Examination 

Scheme and  

Marks 

T

H 

P

R 

TH PR C

E 

EE Tota

l 

Major 

Core 

DS-451-MJ-T 
Data Mining and 

Warehousing 

4 - 4 - 30 70 100 

DS-452-MJ-T Deep Learning 2 - 2 - 15 35 50 

DS-453-MJ-P Lab Course on DS-451-MJ-T - 2 - 4 15 35 50 

DS-454-MJ-P Lab Course on DS-452-MJ-T - 2 - 4 15 35 50 

Major 

Elective 

DS-460-MJ-T Geospatial Technology 2 - 2 - 15 35 50 

DS-461-MJ-P Lab Course - 2 - 4 15 35 50 

OR         

DS-462-MJ-T E-Commerce   2 - 2 - 15 35 50 

DS-463-MJ-P Lab Course  - 2 - 4 15 35 50 

RP DS-481-RP Research Project - 8 - 16 60 140 200 

Total 8 14 8 28   550 

Award of Bachelor of Data Science (B.Sc.Data Science) Honors with Research degree with 176 credits 

OR 

(Level 6.0) SEMESTER VIII (Honors Degree) 

Course 

Type 

Course code Course Name Credits Teaching 

Scheme 

Hrs/Week 

Examination 

Scheme and  

Marks 

T

H 

P

R 

TH PR C

E 

E

E 

Total 

Major 

Core 

DS-451-MJ-T 
Data Mining and 

Warehousing 

4 - 4 - 30 70 100 

DS-452-MJ-T Deep Learning 2 - 2 - 15 35 50 

DS-453-MJ-P Lab Course on DS-451-MJ-T - 2 - 4 15 35 50 

DS-454-MJ-P Lab Course on DS-452-MJ-T - 2 - 4 15 35 50 

DS-455-MJ-T Natural Language Processing 4 - 4 - 30 70 100 

Major 

Elective 

DS-456-MJ-T Geospatial Technology 2 - 2 - 15 35 50 

DS-457-MJ-P Lab Course - 2 - 4 15 35 50 

OR         

DS-458-MJ-T E-Commerce   2 - 2 - 15 35 50 

DS-459-MJ-P Lab Course  - 2 - 4 15 35 50 

OJT DS-481-OJT On Job Training - 4 - 8 30 70 100 

Total 12 10     550 

Award of Bachelor of Data Science (B.Sc. Data Science) Honors degree with 176 credits 
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Savitribai Phule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-I 
 

DS-101-T : Problem Solving and Python Programming 
 

No. of Credits: 2 

 

Teaching Scheme 

Theory:2 Hrs /Week 

Examination Scheme 

Continuous Evaluation:15 Marks 

End Semester:35 Marks 

Prerequisites 

 Basic knowledge of mathematics, logic. 

 Puzzle solving Aptitude 

 Knowledge of problem solving tools like algorithms, flowcharts and pseudo codes will 

be an added advantage 

Objectives 

 To teach students systematic and efficient problem-solving methods, including problem 

analysis, algorithm design, and solution implementation. 

 To provide a solid understanding of the Python programming language, including its 

syntax, data types, control structures, and functions. 

 To instill good programming habits, including code readability, commenting, and 

documentation. 

 To nurture the ability to think algorithmically and express solutions as step-by-step 

processes using Python programs. 

 To learn and understand Object Oriented Programming 

 To improve debugging techniques and error identification and correction in Python 

programs. 

Course Outcomes 

On Completion of this course, student will be able to – 

CO1: Create clear and efficient algorithms for solving a variety of problems. 

CO2: Write Python programs to implement algorithms and solve problems. 

CO3: Identify and correct errors in Python programs using systematic debugging techniques. 

CO4: Understand Object Oriented Concepts in Python 

CO5: Learn and understand modules and packages in Python  

CO6: Define and demonstrate the use of built-in data structures “lists” and “dictionary”. 

Unit 

No. 

Name of Unit Teaching 

Hours 

CO Targeted 

1 Introduction to Problem Solving 5 CO 1 

1.1 What is problem solving? 

1.2 Problem solving steps. 

1.3 Algorithms - definition, characteristics, examples, advantages and limitations. 

1.4 Flowcharts - definition, notations, examples, advantages and limitations, Comparison with 

algorithms. 



SPPU B.Sc. Data Science Syllabus from 2024-25 16 

 

1.5 Pseudo codes - notations, examples, advantages and limitations. 

1.6 Introduction to Programming 

1.7 Programming Languages as tools, programming paradigms, types of languages 

1.8 Converting pseudo-code to programs. 

2 Introduction to Python  10 CO1, CO2, 

CO3, CO6 

2.1 History, feature of Python, setting up path, working with python Interpreter, basic 

syntax,variable and data types, operators  

2.2 Conditional statements-If, If-Else, nested if-else, Examples.  

2.3 Looping-For, While, Nested loops, Examples  

2.4 Control Statements-Break, Continue, Pass.  

2.5 String Manipulation-Accessing String, Basic Operations, String Slices, Function and 

Methods, Examples.  

2.6 Lists-Introduction, accessing list, operations, working with lists, function & methods.  

2.7 Tuple-Introduction, accessing tuples, operations working, function & methods, Examples.  

2.8 Dictionaries-Introduction, Accessing values in dictionaries, working with dictionaries, 

properties, function, Examples. 

2.9 Functions-Defining a function, Calling a function, types of function, function arguments, 

anonymous function, global & local variable, Examples 

3 Classes, Objects and Inheritance 8 CO4 

3.1 Classes and Objects  

3.1.1 Classes as User Defined Data Type 

3.1.2 Objects as Instances of Classes 

3.1.3 Creating Class and Objects 

3.1.4 Creating Objects By Passing Values  

3.1.5 Variables & Methods in a Class  

3.2 Inheritance  

3.2.1 Single Inheritance  

3.2.2 Multilevel 

3.2.3 Multiple Inheritance  

3.2.4 Hybrid Inheritance  

3.2.5 Hierarchical Inheritance  

3.2.6 IS-A Relationship and HAS-A Relationship 

4 Modules and Packages 7 CO5 

4.1 Built in Modules 

4.1.1 Importing modules in python program 

4.1.2 Working with Random Modules.  

4.1.3 E.g. - built-ins, time, date time, calendar, sys, etc  

4.2 User Defined functions  

4.2.1 Structure of Python Modules  

4.3 Packages  

4.3.1 Predefined Packages  

4.3.2 User defined Packages 

Reference Books 

1. How to solve it by Computer, R.G. Dromey,  Pearson Education. 
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2. Mark Lutz, Programming Python, O`Reilly, 4th Edition, 2010  

3. Dive into Python, Mike  

4. Learning Python, 4th Edition by Mark Lutz  

5. Programming Python, 4th Edition by Mark Lutz  

6. Python Programming:An introduction to computer,John Zelle,3rd Edition. 

7. Data Science Essentials in Python: Collect, Organize, Explore, Predict, Value. Dmitry 

Zinoriev, The Pragmatic Programmers LLC, 2016 

8. Introduction to Python Programming. Gowrishankar S., Veena A. CRC Press, Taylor & 

Francis Group, 2019 
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Savitribai Phule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-I 
 

DS-102-P : Lab Course on DS-101-T (Python Programming) 

 

No. of Credits: 2 

 

Teaching Scheme  

Practical:  4 Hrs/Week 

Examination Scheme 

 Continuous Evaluation:   15 Marks  

End Semester:          35 Marks 

Prerequisites 

 Basic knowledge of logic and Python programming concepts 

 Knowledge of problem solving tools like algorithms, flowcharts and pseudo codes will 

be an added advantage 

Objectives 

 Learn Programming fundamentals using Python  

 Understand the concepts and usage data types, variables and other basic elements  

 Learn about using operators and control statements in Python  

 Learn about using arrays and strings in Python.  

 Learn Object Oriented concepts in Python. 

 Learn how to use modules in packages in Python Programming 

 

Course Outcomes 

On Completion of this course, students will be able to - 

CO1: Implement the use of built-in data structures “lists” and “dictionary” “Tuples” and 

“Sets”. 

CO2; Implement programs on Arrays and Strings 

CO3: Implement programs on Object Oriented concepts in Python. 

CO4: Implement programs by importing modules and packages in Python. 

 

Practical Implementation: 

Implementation of Practical Assignments for all courses in B.Sc.(Data Science) will be 

Platform Independent. 

Unit 

No. 

Name of Unit Hours CO Targeted 

1 Introduction to Python Language 8 CO1 

a. Write a Python program to explore various data types including numeric types, Boolean 

types and compound types. 

b. Write a Python program to perform Input and Output Operations. 

c. Write a Python program to demonstrate looping in python and use of break statement 

and continue statement. 

 

    2 Functions 8 CO1 

a. Write a Python program to define and use functions. 
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b. Write a Python program to demonstrate the use of Built-in Functions. 

c. Write a Python Program to implement Lambda Functions. 

 

3 List, Tuples, Dictionaries and Sets 12 CO1 

a. Write a Python Program to create list, apply various functions to it.  

b. Write a Python Program to demonstrate concept of aliasing and cloning.   

c. Write a Python Program to implement tuples for storing data. Verify the immutability 

property on tuples. 

d. Write a Python Program to implement Dictionary and operations on dictionaries. 

e.  Write a Python Program to create sets and various operations on it. 

 

4 Arrays and String 12 CO2 

a. Write a Python Program to implement arrays for storing homogeneous data items.  

b. Apply indexing and slicing operations to access elements of array.  

c. Write a Python Program to demonstrate operations and properties of string data types. 

d.  Write a Python Program implement and demonstrate the use of Membership operators 

and Identity operators 

 

5 Object Oriented Programming 12 CO3 

a. Write a Python program to define classes and create objects. 

b. Program to implement the inheritance. 

c. Program to implement the polymorphism. 

 

     6  Modules and Packages 8 CO4 

a. Write Python program to import built in and user defined modules. 

b. Write Python program to import built in and user defined packages. 

 

Reference Books 

1. How to solve it by Computer, R.G. Dromey,  Pearson Education. 

2. Mark Lutz, Programming Python, O`Reilly, 4th Edition, 2010  

3. Dive into Python, Mike  

4. Learning Python, 4th Edition by Mark Lutz  

5. Programming Python, 4th Edition by Mark Lutz  

6. Python Programming:An introduction to computer,John Zelle,3rd Edition. 

7. Data Science Essentials in Python: Collect, Organize, Explore, Predict, Value. Dmitry 

Zinoriev, The Pragmatic Programmers LLC, 2016 

8. Introduction to Python Programming. Gowrishankar S., Veena A. CRC Press, Taylor & 

Francis Group, 2019 
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Savitribai Phule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-I 
 

DS-103-T : Descriptive Statistics 
 

No. of Credits: 02 

 

Teaching Scheme  

Theory: 2 Hours/Week 

Examination Scheme 

Continuous Evaluation:15 Marks 

End Semester : 35 Marks 

Prerequisites 

● Mathematical operations 

Objectives 

● To acquaint students with some basic concepts in Statistics 

● To introduce to some elementary statistical methods of analysis of data 

● To identify the nature and type of data 

● To apply statistical tools to numerical and categorical data 

Course Outcomes 

On Completion of this course, student will be able to – 

CO1: Identify the different types of variables and data. 

CO2:Compute various measures of central tendency, dispersion,  

CO3: Compute various measures of skewness and kurtosis. 

CO4: Find correlation coefficient between numerical variables. 

CO5: Fit linear regression lines. 

CO6: Fit non-linear regression lines. 

Unit 

No. 
Name of Unit 

Teaching 

Hours 
CO Targeted 

1 Introduction to Statistics 02 CO1 

Meaning of Statistics and its importance in data science. Concept of population and sample. 

Types of characteristics (variables and attributes), Types of data (primary and secondary). Raw 

data and its classification. Ungrouped frequency distribution, grouped frequency distribution 

and cumulative frequency distribution. 

2 Measures of Central Tendency and Dispersion 10 CO2 

Measures of central tendency: Concept of central tendency of statistical data. Statistical 

averages: Arithmetic mean (Definition, effect of change of origin and scale), Geometric Mean 

and Harmonic Mean, median and mode, partition values (Definitions and examples for 

ungrouped and grouped data). 

Situations where one kind of average is preferable to other. 

Measures of dispersion: Concept of dispersion. Range, Semi-interquartile range (Quartile 

deviation): Definition. Mean deviation: Definition, minimality property (without proof), 

Variance and standard deviation: Definition, effect of change of origin and scale. Mean squared 

deviation: Definition, minimality property of mean squared deviation (without proof), Measures 

of dispersion for comparison: coefficient of range, coefficient of quartile deviation and 

coefficient of mean deviation, coefficient of variation(C.V.). 
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3 Moments, Skewness and Kurtosis 04 CO3 

Moments: Raw moments and Central Moments (Definition for for ungrouped and grouped 

data). Relation between Raw moments and Central Moments (upto 4th order without proof). 

Skewness: Concept of skewness of frequency distribution, positive skewness, negative 

skewness, symmetric frequency distribution. Bowley’s coefficient of skewness(Definition and 

Examples and Bowley’s coefficient of skewness lies between −1 to 1 (without proof)). Karl 

Pearson’s coefficient of skewness (Definition and Examples). Measures of skewness based on 

moments (Definition and Examples). 

Kurtosis: Concept of kurtosis, leptokurtic, mesokurtic and platykurtic frequency distributions. 

Measures of kurtosis based on moments (Definition and Examples). 

4 Correlation and Regression 10 CO4, CO5 

Correlation: Bivariate data, Scatter diagram and its interpretation. Concept of Covariance and 

its properties. Correlation between two variables and its types. Karl Pearson’s coefficient of 

correlation (r) and its computation for ungrouped data. Properties of correlation. Spearman’s 

rank correlation coefficient and its computation. 

Regression: Concept of dependent (response) and independent (predictor or regerssor) 

variables. Meaning of regression, connection between correlation and regression. Fitting of line 

𝑌 = 𝛽0 + 𝛽1𝑋,𝛽0 and 𝛽1 are regression coefficients which are estimated using least-square 

method. Properties of regression coefficients. Concept of explained and unexplained variation, 

coefficient of determination, standard error of an estimate of line of regression. Concept of 

reverse regression. 

5 Non-linear Regression 04 CO6 

Necessity and importance of fitting of non-linear regression. Fitting of second degree 

curve(𝑌 = 𝑎 +  𝑏𝑋 + 𝑐𝑋2), Fitting of exponential curves of the type 𝑌 = 𝑎𝑏𝑥  and 𝑌 = 𝑎𝑥𝑏. 

Fitting of logistic curve. 

Reference Books 

1. Goon, A. M., Gupta, M. K. and Dasgupta, B. (1983). Fundamentals of Statistics, Vol. 1, 

Sixth Revised Edition,The World Press Pvt. Ltd.,Calcutta.  

2. Gupta, S. C. and Kapoor, V. K. (1997). Fundamentals of Applied Statistics, Third 

Edition, Sultan Chand and Sons Publishers, New Delhi.  

3. Neil, A. Weiss, (2016). Introductory Statistics, Tenth Edition, Pearson.  

4. Purohit, S. G., Gore S. D., Deshmukh S. R. (2008). Statistics Using R, Narosa 

Publishing House, NewDelhi.  

5. Sarma, K. V. S. (2001). Statistics Made it Simple: Do it yourself on PC. Prentice Hall of 

India, NewDelhi. 

6. W. and Cochran W. G.(1989). Statistical Methods, Eighth Ed. EastWest Press. 

7. Mood, A. M. and Graybill, F. A. and Boes D.C. (1974). Introduction to the Theory of 

Statistics, Ed. 3, McGraw Hill BookCompany.  
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Savitribai Phule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-I 
 

DS-104-P : Lab Course on DS-103-T (Descriptive Statistics) 
 

No. of Credits: 02 

 

Teaching Scheme  

Practical: 4 Hours/Week 

Examination Scheme 

Continuous Evaluation:15 Marks 

End Semester : 35 Marks 

Prerequisites 

● Mathematical operations 

Objectives 

● To acquaint students with some basic concepts in Statistics 

● To introduce to some elementary statistical methods of analysis of data 

● To identify the nature and type of data 

● To apply statistical tools to numerical and categorical data 

Course Outcomes 

On Completion of this course, student will be able to – 

CO1: Identify the different types of variables and data. 

CO2:Compute various measures of central tendency, dispersion,  

CO3: Compute various measures of skewness and kurtosis. 

CO4: Find correlation coefficient between numerical variables. 

CO5: Fit linear regression lines. 

CO6: Fit non-linear regression lines. 

 

Sr.No. List of Practical Assignments Hours 

1 Diagrammatic representation and interpretation of statistical data. 4 

2 Graphical representation and interpretation of statistical data 4 

3 Tabulation 4 

4 
Computation of measures of central tendency for grouped and ungrouped 

data 
4 

5 Computation of partition values for grouped and ungrouped data. 4 

6 Computation of measures of dispersion for grouped and ungrouped data 4 

7 
Identification the nature of probability distribution based on measure of 

skewness and kurtosis. 
4 

8 
Plotting of Scatter diagram and computation of correlation coefficient 

(ungrouped data).  
8 

9 Computation of Spearman’s Rank correlation coefficient. 4 

10 
Fitting of simple linear regression model (for both cases Y on X and X on 

Y). 
8 

11 Fitting of second degree curve. 4 

12 Fitting of exponential curve of type Y =  abx, Y =  axb. 8 

 

Reference Books 
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1. Goon, A. M., Gupta, M. K. and Dasgupta, B. (1983). Fundamentals of Statistics, Vol. 1, 

Sixth Revised Edition,The World Press Pvt. Ltd.,Calcutta.  

2. Gupta, S. C. and Kapoor, V. K. (1997). Fundamentals of Applied Statistics, Third 

Edition, Sultan Chand and Sons Publishers, New Delhi.  

3. Neil, A. Weiss, (2016). Introductory Statistics, Tenth Edition, Pearson.  

4. Purohit, S. G., Gore S. D., Deshmukh S. R. (2008). Statistics Using R, Narosa 

Publishing House, NewDelhi.  

5. Sarma, K. V. S. (2001). Statistics Made it Simple: Do it yourself on PC. Prentice Hall of 

India, NewDelhi. 

6. W. and Cochran W. G.(1989). Statistical Methods, Eighth Ed. EastWest Press. 

7. Mood, A. M. and Graybill, F. A. and Boes D.C. (1974). Introduction to the Theory of 

Statistics, Ed. 3, McGraw Hill BookCompany.  
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Savitribai Phule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-I 
 

DS-105-T : Computational Mathematics  
 

No. of Credits: 2 
 

Teaching Scheme  

Theory: 2 Hrs/Week 

Examination Scheme 

Continuous Evaluation:15 Marks  

End Semester: 35 Marks 

Prerequisites 

 Basic Mathematics Skills 

Objectives 

 To understand the basic arithmetic operations on vectors and matrices, including 

determinants, using technology where appropriate. 

 To solving systems of linear equations, using technology to facilitate row reduction. 

 To understand the basic terminology of linear algebra in Euclidean spaces, including 

linear independence, spanning, basis, rank, nullity, subspace, and linear transformation. 

 To abstract notions of vector space and inner product space. 

 To understand find the eigen values and eigenvectors of a matrix or a linear 

transformation, and using them to diagonalize a matrix. 

 Enables to find projections and orthogonality among Euclidean vectors, including the 

Gram-Schmidt ortho normalization process and orthogonal matrices. 

 

Course Outcomes 

On Completion of this course, student will be able to - 

CO1: Solve systems of linear equations using methods by Gaussian elimination. 

CO2: Demonstrate understanding of the concepts of vector space, linear independence and basis. 

CO3: Determine eigen values and eigenvectors and solve eigenvalue problems.  

CO4: Demonstrate understanding the use of truth tables and laws of identity, distributive, 

commutative, and domination. 

CO5: Simplify and prove Boolean expressions, Compute sum of products and product of sum 

expansions. 

Unit 

No. 

Name of Unit Teaching 

Hours 

CO Targeted 

1 System of Linear Equation 6 CO1 

Matrices, Determinants, Cramer’s Rule, Echelon form, Row reduction, Gaussian elimination 

method. 

2 Vector Spaces 8 CO1, CO2 

Introduction to vector spaces, Some properties of vector spaces, Linear combination, Linear 

independence, Linear dependence, Basis and Dimension of a vector space, Row space, Column 

space. 

3 Eigen values and Eigen vectors 8 CO3 

Eigen values and Eigen vectors, The characteristic equation, Diagonalization. 

 

4 Boolean function 8 CO4,CO5 
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Relations, Types of Relations, Equivalence relations, Digraphs of relations, Matrix representation and 

Composition of Relations, Transitive closure and Warshall’s Algorithm, Poset, Hasse diagram, Boolean 

Functions : Introduction, Boolean variable, Boolean Function of degree n, Boolean identities, Definition 

of Boolean Algebra, Representation of Boolean Functions : Minterm, Maxterm Disjunctive normal form, 

Conjunctive normal Form. 

 

Reference Books 

1. Howard Anton, Chris Rorres, Elementary Linear Algebra, Application Version, Ninth 

Edition, Wiley, 11th edition. 

2. K. Hoffman and R. Kunze, Linear Algebra, 2nd edition(2014), Prentice Hall of India, New 

Delhi. 

3. Steven J. Leon, Linear Algebra with Applications, 4th edition(1994), Prentice Hall of India. 

New Delhi. 

4. Discrete Mathematical Structures, by Kolman, Busby, Ross, Rehman, Prentice Hall 
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Savitribai Phule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-I 
 

DS-106-P: Lab Course on DS-105-T (Computational Mathematics)  
 

No. of Credits: 2 
 

Teaching Scheme  

Practical : 4 Hours/Week 

Examination Scheme 

Continuous Evaluation:15 Marks  

End Semester: 35 Marks 

Prerequisites 

● Basic Mathematic Skills 

Objectives 

 To understand the basic arithmetic operations on vectors and matrices, including 

determinants, using technology where appropriate. 

 To solve systems of linear equations, using software to facilitate row reduction. 

 To understand the basic terminology of linear algebra in Euclidean spaces, including 

linear independence, spanning, basis. 

 To abstract notions of vector space and inner product space. 

 To understand find the eigenvalues and eigenvectors of a matrix and using them to 

diagonalize a matrix. 

 Enables to Simplify and prove Boolean expressions. Compute sum of products and 

product of sum expansions. 

 To know how to use maxima software. 

Course Outcomes 

On Completion of this course, student will be able to - 

CO1: Understand the systems of linear equations using methods by Gaussian elimination. 

CO2: Demonstrate understanding of the concepts of vector space, linear independence and basis. 

CO3: Compute eigenvalues and eigenvectors problems.  

CO4: Demonstrate the use of truth tables and laws of identity, distributive, commutative, and 

domination. 

CO5: Simplify and prove Boolean expressions, Compute sum of products and product of sum 

expansions. 

CO6: Students can solve the problem based on theory by using maxima software.  

Sr.No. List of Practical Assignments Hours 

1 Problem Solving on Unit 1:  System of Linear Equation (Written) 4 

2 Problem Solving on Unit 2:  Vector Spaces (Written) 8 

3 Problem Solving on Unit 3:   Eigen values and Eigen vectors (Written) 8 

4 Problem Solving on Unit 4:    Boolean function (Written) 8 

5 Problem Solving on Unit 1:  System of Linear Equation (Using Maxima 

Software) 

8 

6 Problem Solving on Unit 2:  Vector Spaces ( Using Maxima Software ) 8 

7 Problem Solving on Unit 3:   Eigen values and Eigen vectors ( Using 

Maxima Software ) 

8 

8 Problem Solving on Unit 4:    Boolean function ( Using Maxima Software ) 8 
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Reference Books 

1. Howard Anton, Chris Rorres, Elementary Linear Algebra, Application Version, Ninth 

Edition, Wiley, 11th edition. 

2. K. Hoffman and R. Kunze, Linear Algebra, 2nd edition(2014), Prentice Hall of India, New 

Delhi. 

3. Steven J. Leon, Linear Algebra with Applications, 4th edition(1994), Prentice Hall of India. 

New Delhi. 

4. Discrete Mathematical Structures, by Kolman, Busby, Ross, Rehman, Prentice Hall 
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Savitribai Phule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-I 
 

SEC-101-DS: Computer Organization 
 

No. of Credits: 

2 

Teaching Scheme  

Theory: 2 Hours/Week 

Examination Scheme 

Continuous Evaluation:15 Marks 

End Semester :35 Marks 

Prerequisites 

 Number systems and basics of digital electronics. 

Objectives 

 To revise about different number systems, codes, logic gates with truth tables. 

 To understand combinational and sequential circuits of digital electronics. 

 To conceptualize the basics of organizational and architectural issues of a digital computer 

and learn about various data transfer techniques in digital computer and the I/O interfaces. 

 To know how I/O devices are accessed and its principles and to provide the knowledge on 

Instruction Level Parallelism. 

 To  study architecture 

Course Outcomes 

On Completion of this course, student will be able to - 

CO1: Understand number systems related to computer and their inter-conversion. 

CO2: Familiar with digital circuits, their types, and applications. 

CO3: Understand CPU and Memory organizations for the fundamentals of computer. 

CO4: Study interfacing of peripherals with CPU in serial and parallel manner with data 

convertors. 

CO5:Study basics of microprocessor architecture and concept of pipelining 

 

Unit 

No. 
Name of Unit 

Teaching 

Hours 
CO Targeted 

1 Digital Circuits 12 CO1, CO2 

Number Systems: Binary, Hexadecimal, BCD and their inter-conversion. Gray code and ASCII 

code. Logic Gates: Basic gates, derived gates, positive and negative logic, Simplification of logic 

circuits, De-Morgan’s theorem. Concept of K map and simplification of single expressions (upto 4 

variables). Combinational circuits: Half adder, full adder, half Subtractor, Multiplexer ( 2:1 and 

4:1), Demultiplexer (1:2 and 1:4) using basic gates, Encoder - Decimal to BCD, Decoder - 3 to 8 

decoder. Sequential circuits: Concept of triggering, Flip-Flops: SR, JK, D and T.Counters: 

Synchronous and Asynchronous (3-bit), Shift registers: types and applications. 

2 CPU, Memory and I/O Organizations 12 CO3, CO4 

CPU Organization: Functions of CPU, General registers used in CPU: PC, SP, instruction 

pointer, instruction register, instruction decoder, flag, general purpose registers, memory address 

register, memory byte register, General register organization of CPU, Concept of stack. 

Memory organization: Memory hierarchy, cache memory and its address mapping, Associative 

memory, Virtual memory, Memory management through segmentation and paging. 

I/O Organization: Block diagram of parallel interface and function of blocks, Concept of 
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interrupt, IVT, Types of I/O transfer, CPU initiated, interrupt initiated, DMA (only concept),Data 

convertors:R-2RDAC, ADC (flash, successive approximation), Serial communication and types. 

3 
Architecture of Microprocessor and Parallel 

Processing 
6 CO5 

Architecture of Microprocessor: Block diagram of 8086 and function of blocks, 8086 Registers, 

Numeric co-processor - concept, block diagram and functions of blocks. 

Parallel Processing: Concept of parallelism, Parallel computer structures. Concept of pipelining, 

Pipelined computers, Instruction pipeline, Arithmetic pipeline, Concept of RISC and CISC. RISC 

pipelining. 

Reference Books 

1. Modern Digital Electronics, 4thedition, R P Jain, Tata McGraw Hill publication. 

2. Digital Logic & Computer Design, Morris Mano, Pearson. 

3. Computer Systems Architecture – Moris Mano, 3rdEdition, Pearson 

4. Computer Systems Organization & Architecture- John D. Carinelli Pearson publication. 
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Savitribai Phule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-I 

Open Elective(OE)/General Elective(GE)  

(To be offered to faculty other than Science & Technology) 

OE-101-DS-T : Office Automation I 

 

No. of Credits:  

02 

Teaching Scheme  

Practical:    2 Hrs/Week 

Examination Scheme 

 Continuous Evaluation:15 Marks 

End Semester :               35 Marks 

Prerequisites 

 Previous knowledge of Computer concepts is assumed. 

 Knowledge of Computer as operational tool is required. 

Objectives 

 To introduce the foundations of office automation especially word processing. 

 To develop the ability to prepare the well formatted word documents. 

 To prepare the documents using word processing tools such as tables, figures, shapes etc. 

 To prepare the word documents using advanced automated features. 

Course Outcomes 

On Completion of this course, student will be able to - 

CO1: Prepare the professional word documents 

CO2: Explore various tools in the word processing software 

CO3: Develop documents using word processing advanced tools 

Unit 

No. 

Name of Unit Teaching 

Hours 

CO Targeted 

1 Working with Documents 2 CO1 

1.1. Opening & Saving files, 

1.2. Editing text documents, Inserting, Deleting, 

1.3. Cut, Copy, Paste, Undo, Redo, 

1.4. Find, Search, Replace, 

1.5. Formatting page &setting Margins, 

1.6. Converting files to different formats, 

1.7. Importing & Exporting documents, Sending files to others, 

1.8. Using Tool bars, Ruler, Using Icons, using help 

2 Formatting Documents 2 CO1 

2.1 Setting Font styles 

2.2 Font selection- style, size, colour, etc. 

2.3 Type face - Bold, Italic, Underline, 

2.4 Case settings, Highlighting, Special symbols. 

2.5 Setting Paragraph style. 

2.6 Alignments, Indents, Line Space, Margins, 

2.7 , Bullets & Numbering 



SPPU B.Sc. Data Science Syllabus from 2024-25 31 

 

  

3 Setting Page Style 4 CO1 

3.1 Formatting Page 

3.2 Page tab : Margins, Layout settings, Paper tray 

3.3 Border & Shading 

3.4 Columns 

3.5 Header & Footer 

3.6 Setting Footnotes & End notes 

3.7 Shortcut Keys; Inserting manual page break, Column break and line break 

3.8 Creating sections & frames 

3.9 Anchoring & Wrapping 

3.10 Printing Documents 

4 Setting Document Styles 2 CO1 

4.1 Table of Contents 

4.2 Index 

4.3 Page Numbering 

4.4 date & Time, Author, etc. 

4.5 Creating Master Documents 

4.6 Web page 

5 Creating Tables 7 CO2 

5.1 Table settings and Drawing - Inserting ClipArts, Pictures/Files etc., 

5.2 Borders, Alignments, 

5.3 Insertion, deletion, 

5.4 , Merging, Splitting, 

5.5 Sorting, 

5.6 Formula 

6 Special Features 6 CO2, CO3 

6.1 Inserting Formula, equation, symbols 

6.2 Inserting Cliparts, pictures, objects, word art 

6.3 Drawing: shapes, smart art, etc 

6.4 Charts 

6.5 Hyperlinks, bookmarks, cross-references, Digital Signature 

7 Tools 7 CO2, CO3 

7.1 Word Completion, Spell Checks, 

7.2 Mail merge 

7.3 Templates, 

7.4 Creating contents for books, Creating Letter/Faxes, Creating Web pages 7.5 Hyperlinks, 

bookmarks, cross-references 

7.5 Using Wizards 

7.6 Tracking Changes, Security. 

Reference Books 

1. Illustrated Microsoft Office 365 & Word 2019 Comprehensive by Jennifer Duffy 

2. Microsoft Word 365 2019 by Joan Lambert 

3. Microsoft Word 2013 Bible by Lisa A Bucki 
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Savitribai Phule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-I 

Open Elective(OE)/General Elective(GE)  

(To be offered to faculty other than Science & Technology) 

OE-102-DS-T : Introduction to Computers and Basics of Internet 

 

No. of Credits:  

02 

Teaching Scheme  

Practical:    2 Hrs/Week 

Examination Scheme 

 Continuous Evaluation:15 Marks 

End Semester :               35 Marks 

Prerequisites 

● Basic knowledge of Computer concepts is assumed. 

● Knowledge of Computer as operational tool is required. 

Objectives 

● To introduce the fundamental concepts of computers 

● To introduce the basic concepts of Internet 

● To develop the ability to analyses and use the computer peripherals effectively 

● To develop the ability to analyses and use the internet effectively 

Course Outcomes 

On Completion of this course, student will be able to – 

Use the computer peripherals effectively 

CO1: Use the internet for the day to day life 

CO2: Explore various applications available over the internet. 

Unit 

No. 

Name of Unit Teaching 

Hours 

CO Targeted 

1 Fundamentals of Computers 8 CO1 

1.1 Overview of a Computer-Definition, functionalities of Computer 

1.2 Generations and Classification of Computers 

1.3 Functional Components of a Computer 

1.4 Applications Of Computers 

1.5 Software and Hardware-Definition, types of software 

1.6 Introduction to various Operating systems-Windows,Linux,Android,IOS 

2 Introduction to various Computer applications 6 CO1 

2.1 Various Explorers 

2.2 Editors such as Notepad, wordpad 

2.3 Calculator, calendar, etc 

2.4 Paint. 

2.5 Various browsers 

2.6 Internet settings 

3 Basics of Internet 6 CO2 

3.1 Definition and History of Internet 

3.2 Uses and Applications of Internet 
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3.3 Definition of Web 

3.4 Website Address and URL 

3.5 Different types of Internet Connections: 

● Dial up Connection 

● Broad Band ( ISDN, DSL, Cable) 

● Wireless ( Wi-Fi, WiMax, Satellite, Mobile) naming convention 

3.6 Modes of Connecting Internet (Hotspot, Wi-Fi, USB Tethering) 

4 Browsers and Email 10 CO2 

4.1 Search Engines 

4.2 Web Browsers 

● Popular Web Browsers (Microsoft Edge, Google Chrome, Mozilla Firefox,Safari, etc.) 

● Popular Search Engines.(Google, Bing, Startpage ,DuckDuckGo etc.. ) 

4.3 Portals 

4.4 Social Networking sites, blogs 

4.5 Using Browsers : 

● Viewing webpage 

● Downloading and uploading the website 

4.6 E-mail: 

● Configuring an E-mail Account 

● Composing and Sending Mail 

● Receiving, Replying to and Forwarding Mail 

● Attachments to email 

Reference Books 

1. Computer Fundamentals by P.K. Sinha &Priti Sinha, 3rd edition, BPB pub. 

2.Fundamental of Computers – By V. Rajaraman B.P.B. Publications 

3. The Internet Book by Douglas E Comer 

E-Books and Online Learning Material 

1. https://www.geeksforgeeks.org/computer-fundamentals-tutorial/ 

2. https://www.javatpoint.com/computer-fundamaentals 



SPPU B.Sc. Data Science Syllabus from 2024-25 34 

 

 

Savitribai Phule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-I 

Open Elective(OE)/General Elective(GE)  

(To be offered to faculty other than Science & Technology) 

OE-103-DS-T : Introduction to Google Apps I 

 

No. of Credits:  

02 

Teaching Scheme  

Practical:    2 Hrs/Week 

Examination Scheme 

 Continuous Evaluation:15 Marks 

End Semester :               35 Marks 

Prerequisites 

● Basic knowledge of Computer concepts is assumed. 

● Knowledge of Computer as operational tool is required. 

● Knowledge of Internet is required 

Objectives 

To introduce the foundations of various Google tools. 

● To develop the ability to analyses and use the tools effectively 

Course Outcomes 

On Completion of this course, student will be able to - 

CO1: Use the Google tools for the day to day life 

CO2: Explore various applications available in the google tools. 

CO3: Develop the skills to implement the skills available in the google tools.  

Unit 

No. 

Name of Unit Teaching 

Hours 

CO Targeted 

1 Gmail 2 CO1 

1.1 Configuring an E-mail Account 

1.2 Composing and Sending Mail 

1.3 Receiving, Replying to and Forwarding Mail 

1.4 Attachments to email 

2 Google Drive 3 CO1, CO3 

2.1 Opening the Drive 

2.2 Creating folders, Google docs, Google sheets, Google slides 

2.3 Managing Files and folders 

2.4 Sharing files and folders and managing permissions 

2.5 Downloading the files and folders 

2.6 Uploading files and folders 

2.7 Printing files 

3 Google Docs, Sheets and Slides 8 CO1, CO2,CO3 

3.1 Creating Google docs, sheets and slides 

3.2 Formatting the documents 

3.3 Managing the document permissions 

3.4 Uploading/downloading the documents 
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3.5 Special features in the docs, sheets and slides 

4 Google Forms 7 CO1, CO2.CO3 

4.1 Creating a Google form 

4.2 Adding various styles of the questions 

4.3 settings of the Google form 

4.4 Creating the links of the Google form and sharing the link 

4.5 Creating and managing the permissions 

4.6 Managing the data collected through Google form 

5 Other Google tools 10 CO2,CO3 

5.1 Google Calendar 

5.2 Google Meet 

5.3 Google Chat 

5.4 Google Contacts 

5.5 Google Photos 

5.6 Google Maps 

Reference Books 

1. Complete Beginners guide to Google Apps Script by Daniel Lawrie. 

2.Google Apps made easy by James Bernstein 

3. My Google Apps by Sherry Kinkoph Gunter 
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Savitribai Phule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-I 

Open Elective(OE)/General Elective(GE)  

(To be offered to faculty other than Science & Technology) 

OE-104-DS-T : Fundamentals of Computers I 

 

No. of Credits:  

02 

Teaching Scheme  

Practical:    2 Hrs/Week 

Examination Scheme 

 Continuous Evaluation:15 Marks 

End Semester :               35 Marks 

Prerequisites 

 Basic knowledge of Computer concepts is assumed. 

Objectives 

To converse with basic terminology of computer 

● To understand basics of Computer and working with Operating System 

● To develop working skills with productivity enhancing tools 

● To perform documentation and accounting operations 

Course Outcomes 

On Completion of this course, student will be able to - 

CO1: Understand the concept of input and output devices of Computers 

CO2: Learn the functional units and classify types of computers 

CO3: Understand concept of software and working of operating system 

CO4: Learn basic Word processing, Spreadsheet and Presentation Graphics Software skills 

CO5: Study to use the Information Technology safely, legally, and responsibly 

CO6: Describe various uses of offices automation tools in accounting Operations 

Unit 

No. 

Name of Unit Teaching 

Hours 

CO Targeted 

1 Introduction to Computers 15 CO1,CO2,CO3 

1.1 Basics of Computers - Definition, Block Diagram, Computer Hierarchy, (Classification), 

Characteristics of Computer, Computer Memory Input and Output Devices. 

1.2 Introduction to Software - Software Types - System Software, Application Software, Types 

of Operating Systems, Functions of Operating Systems. 

1.3 Working with Windows Operating System:- Structure of Windows, Windows Explorer, File  

and Folder Operations, The Search, The Recycle Bin, Adding or Removing New Programs 

using, Control Panel, Applications in windows (Paint, Notepad, WordPad, and Calculator) 

Data Processing: Files and Records, File Organization (Sequential, Direct/Random, Index ) 

2 Office Automation Tools 15 CO4,CO5,CO6 

2.1 Definition of Information Technology (IT) Benefits of Information Technology (IT) 

Applications of Information Technology (IT) 

2.2 Office Automation Tools: 

2.2.1 MS-Word: Introduction, Starting MS-Word, MS-Word Screen and its Components, 

Elementary Working with MS-Word 
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2.2.2 MS-Excel: Introduction, Starting MS-Excel, Basics of Spread sheet, MS-Excel Screen 

and its Components, Elementary Working with MS-Excel MS-PowerPoint: 

Introduction, Starting MS-PowerPoint, Basics of PowerPoint, MS-PowerPoint Screen 

and Its Components, Elementary Working with MS PowerPoint. 

Reference Books 

1. Computer Fundamentals by: Anita Goel, Pearson Education India ISBN: 9788131742136 

2. Connecting with Computer Science, by Greg Anderson, David Ferro, Robert Hilton, Course 

Technology, Cengage Learning, ISBN:9781439080351 

3.  Fundamentals of Computer : For undergraduate courses in commerce and management, 

ITL Education Solutions Limited, Pearson Education, ISBN:9788131733349 

4. Introduction to Computer Science, 2/e, ITL Education Solutions Limited, Pearson 

Education, ISBN:9788131760307  

5. Frontiers of Electronic Commerce, Ravi Kalakota, Andrew B. Whinston, Pearson 

Education,ISBN:9788177583922 

6. Internet: The Complete Reference, Margaret Levine Young, Tata McGraw Hill Education 

Private Limited, ISBN: 9780070486997 

7. On the Way to the Web: The Secret History of the Internet and Its Founders, A. Banks, 

Apress Publication, ISBN: 9781430208693 

8. Computers and Commerce: A Study of Technology and Management at Eckert-Mauchly 

Computer Company, Engineering Research Associates, and Remingto, Arthur L. Norberg, 

MIT Press (MA),ISBN:9780262140904  

9. Essential of E-commerce technology by V. Rajaraman, Prentice Hall India Learning Private 

Limited ISBN 9788120339378  

10. Fundamentals of Computers by E. Balagurusamy, McGraw Hill Computer Fundamentals by 

Priti Sinha, Pradeep K. Sinha, BPB Publications 

Continuous Internal Evaluation – Max. Marks 15 Marks 

(Min. Passing Marks: 06)(Min. Passing Percentage: 40% of Max. Marks) 

The colleges need to adopt any Two Methods out of the following Methods for Continuous 

Internal Evaluation: 

1) Offline Written Examination 

2) Power Point Presentations 

3) Assignments / Tutorials 

4) Oral Examination 

5) Open Book Test 

6) Offline MCQ Test 

7) Group Discussion 

8) Analysis of Case Studies 

Semester End Examination: Max. Marks 35 and Duration of Examination is 2 Hours 

(Min. Passing Marks: 14) (Min. Passing Percentage: 40% of Max. Marks) 

Instructions: 

1. Attempt all questions 

Q. 1. Fill in the Blanks on all Units (05 Marks) 

Q. 2. Theory Question on Unit-1 OR Unit-2 (08 Marks) 

Q. 3. Numerical Problem on Unit-1 OR Unit-2 (14 Marks) 

Q. 4.Write Short Notes on all Units (Any 2 out of 4) (08 Marks) 
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Savitribai Phule PuneUniversity 

B.Sc. Data Science (Pattern 2024) 

Semester-II 
 

DS-151-T : Advanced Python Programming 
 

No. of Credits: 2 

 

Teaching Scheme 

Theory:2 Hrs /Week 

Examination Scheme 

Continuous Evaluation:15 Marks 

End Semester:35 Marks 

Prerequisites 

 Fundamentals of Python Programming Language. 

 Prior knowledge of computational mathematics.  

Objectives 

 To learn reading, writing and manipulating files 

 To implement libraries like Pandas, NumPy,SciPy, Matplotlib, Scikit-learn etc. in 

Python. 

 To implement the concepts of GUI controls and designing GUI applications. 

  To learn and know the concepts of file handling, exception handling. 

Course Outcomes 

On Completion of this course, student will be able to - 

CO1: Learn reading and writing into files using Python 

CO2: Design and implement a program to solve a computational problem. 

CO3: Understand implementation of libraries like Pandas, NumPy, SciPy, Matplotlib, Scikit-

learn etc. in Python. 

CO4: How to handle exceptions and files. 

CO5: Design and implement GUI application  

Unit 

No. 

Name of Unit Teaching 

Hours 

CO Targeted 

1 File Handling 3 CO1 

1.1 Introduction to Files 

1.2  Types of Files  

1.3 Opening and Closing a Text File  

1.4 Writing to a Text File  

1.5 Reading from a Text File  

1.6 Setting Offsets in a File  

1.7 Creating and Traversing a Text File 

2 Python Libraries 17 CO2 & CO3 

2.1 Introduction to Python Libraries 

2.1.1 Statistical Analysis- NumPy, SciPy, Pandas, StatsModels  

2.1.2 Data Visualization- Matplotlib, Seaborn, Plotly  

2.1.3 Data Modelling and Machine Learning- Scikit-learn, XGBoost, Eli5  
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2.1.4 Deep Learning- TensorFlow, Pytorch, Keras  

2.1.5 Natural Language Processing (NLP)- NLTK, SpaCy, Gensim 

2.2 Working with Tabular Numeric Data(Numpy with Python) 

2.2.1 NumPy Arrays Creation Using array() Function  

2.2.2 Array Attributes, NumPy Arrays Creation with Initial Placeholder Content 

2.2.3 Integer Indexing, Array Indexing, Boolean ArrayIndexing, Slicing and Iterating in Arrays  

Basic Arithmetic Operations on NumPy Arrays 

2.2.4 Mathematical Functions in NumPy 

2.2.5 Changing the Shape of an Array, Stacking and Splitting of Arrays, Broadcasting in 

Arrays. 

2.3 Working with Data Series and Frames 

2.3.1 Pandas Data Structures, Reshaping Data, Handling Missing Data 

2.3.2 Combining Data, Ordering and Describing Data, Transforming Data, Taming Pandas File 

I/O 

2.4 Plotting 

 Basic Plotting with PyPlot, Matplotlib, Getting to Know Other Plot Types, Plotting with 

Pandas 

3 Exception Handling 5 CO4 

3.1 Python Exception  

3.2 Common Exception  

3.3 Exception handling in Python (try-except-else)  

3.4 The except statement with no exception 

3.5 Multiple Exception 

3.6 The try-finally clause  

3.7 Custom Exception and assert statement 

4 GUI Programming 5 CO5 

4.1 Introduction  

4.2 Tkinter programming  

4.3 Tkinter widgets  

4.5 Frame  

4.6 Button  

4.7 Label 

4.8 Entry 

Reference Books 

1.Mark Lutz, Programming Python, O`Reilly, 4th Edition, 2010  

2.Dive into Python, Mike  

3. Learning Python, 4th Edition by Mark Lutz  

4. Programming Python, 4th Edition by Mark Lutz  

5.Python Programming:An introduction to computer,John Zelle,3rd Edition. 

6. Data Science Essentials in Python: Collect, Organize, Explore, Predict, Value. Dmitry 

Zinoriev, The Pragmatic Programmers LLC, 2016 

7. Introduction to Python Programming. Gowrishankar S., Veena A. CRC Press, Taylor & 

Francis Group, 2019 
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Savitribai Phule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-II 
 

DS-152-P : Lab Course on DS-151-T (Advanced Python Programming) 

No. of Credits: 2 

 

Teaching Scheme  

Practical:  4 Hrs/Week 

Examination Scheme 

 Continuous Evaluation:   15 Marks  

End Semester:           35 Marks 

Prerequisites 

 Practical Knowledge of Python Programming. 

 Prior knowledge of computational mathematics.    

Objectives 

 To learn reading, writing and manipulating files 

 To implement libraries like Pandas, NumPy,SciPy, Matplotlib, Scikit-learn etc. in 

Python. 

 To implement the concepts of GUI controls and designing GUI applications. 

  To learn and know the concepts of file handling, exception handling. 

Course Outcomes 

On Completion of this course, student will be able to - 

CO1: Learn reading and writing into files using Python 

CO2: Design and implement a program to solve a computational problem. 

CO3: Understand implementation of libraries like Pandas, NumPy, SciPy, Matplotlib, Scikit-

learn etc. in Python. 

CO4: How to handle exceptions and files. 

CO5: Design and implement GUI application  

Unit 

No. 

Name of Unit Hours CO Targeted 

     1  File Handling 8 CO1 

a. Assignments on reading and writing files 

b. Assignments on accessing and manipulating files 

2 Python Numpy 12 CO2 

a. Assignments on Numpy basics. 

b. Assignments on Numpy Arrays. 

c. Assignments on Numpy Linear Algebra 

d. Assignments on Numpy Statistics 

e. Assignments on Numpy Strings 

3 Python Pandas 8 CO3 

a. Assignments on reading and writing text, CSV files using Pandas 

4 Plotting in Python 12 CO3 

a. Assignments on plotting graphs in python using Matplotlib and Pyplot 

5 Assignments on Exception Handling 8 CO4 

6 Assignments on GUI 12 CO5 

 

Reference Books 

1.Mark Lutz, Programming Python, O`Reilly, 4th Edition, 2010  
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2.Dive into Python, Mike  

3. Learning Python, 4th Edition by Mark Lutz  

4. Programming Python, 4th Edition by Mark Lutz  

5.Python Programming:An introduction to computer,John Zelle,3rd Edition. 

6. Data Science Essentials in Python: Collect, Organize, Explore, Predict, Value. Dmitry 

Zinoriev, The Pragmatic Programmers LLC, 2016 

7. Introduction to Python Programming. Gowrishankar S., Veena A. CRC Press, Taylor & 

Francis Group, 2019 
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Savitribai Phule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-II 
 

DS-153-T : Discrete Probability and Probability Distributions 
 

No. of Credits: 02 

 

Teaching Scheme  

Theory: 2 Hours/Week 

Examination Scheme 

Continuous Evaluation:15 Marks 

End Semester : 35 Marks 

Prerequisites 

● Basics of Set theory, Mathematical operations 

Objectives 

● To revise the basic concepts of probability, axiomatic theory of probability. 

● To understand the concept of random variable 

● To study probability distribution (univariate and bivariate) discrete random variables, 

expectation and moments of probability distribution 

● To find marginal distribution and conditional distribution of bivariate frequency 

distribution 

● To find conditional mean of bivariate frequency distribution 

● To find variance, covariance and correlation of bivariate frequency distribution 

Course Outcomes 

On Completion of this course, student will be able to – 

CO1: Find the probabilities of events and its expectation, mean, variance, etc. 

CO2:Distinguish between random and non-random experiments 

CO3:Identify the nature of distribution 

CO4: Find marginal distribution and conditional distribution 

CO5: Find mean of marginal distribution and conditional mean of bivariate frequency 

distribution 

CO6: Find correlation of bivariate frequency distribution 

Unit 

No. 
Name of Unit 

Teaching 

Hours 
CO Targeted 

1 Introduction to Probability 07 CO1, CO2 

Basics of Probability: Experiments/Models, Ideas of deterministic and non-deterministic 

models. Random Experiment. 

Definitions: Sample space, Discrete sample space: finite and countably infinite, Event, 

Elementary event, Complement of an event, Certain event, Impossible event. 

Occurrence of events: Concept of occurrence of an event. Algebra of events and its 

representation in set theory notation. Occurrence of following events (i) at least one of the given 

events, (ii) none of the given events, (iii) all of the given events, (iv) mutually exclusive events, 

(v) mutually exhaustive events, (vi) exactly one event out of the given events.  

Classical definition of probability and its limitations. Probability model, probability of an event, 

equiprobable and non-equiprobable sample space. 

Axiomatic definition of probability. Theorems and results on probability with proofs based on 

axiomatic definition such as𝑃(𝐴𝑈𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩  𝐵). Generalization 

𝑃(𝐴𝑈𝐵𝑈𝐶), 0 ≤  𝑃(𝐴) ≤  1 , 𝑃(𝐴) +  𝑃(𝐴΄) =  1 , 𝑃(𝛷) =  0 and when 𝐴 ⊆ 𝐵 then 𝑃(𝐴) ≤
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 𝑃(𝐵). 

2 Conditional Probability 05 CO2 

Definition of conditional probability of an event. Results on conditional probability. Definition 

of independence of two events 𝑃(𝐴 ∩  𝐵)  =  𝑃(𝐴)𝑃(𝐵). Pairwise independence and mutual 

independence for three events. Multiplication theorem 𝑃(𝐴 ∩ 𝐵)  =  𝑃(𝐴) 𝑃(𝐵|𝐴). 

Generalization to 𝑃(𝐴 ∩ 𝐵 ∩ 𝐶). Partition of the samplespace, prior and posterior 

probabilities.Proof of Bayes’ theorem. Applications of Bayes’ theorem in reallife.  

3 
Univariate Probability Distributions and its 

Mathematical Expectation 
9 CO3 

Univariate Probability Distributions defined on Discrete Sample Space: Concept and 

definition of a discrete random variable. Probability Mass Function (pmf) and cumulative 

Distribution Function (cdf), 𝐹(·) of discrete random variable, properties ofcdf. Mode and 

median of a univariate discrete probability distribution. 

Mathematical Expectation: Definition of expectation (mean) of a random variable, 

expectation of a function of a random variable, Moment Generating Function (mgf) and 

Cumulative Generating Function (cgf). Properties of mgf andcgf. 

Definitions of variance, standard deviation (SD) and Coefficient of variation (CV) of univariate 

probability distribution, effect of change of origin and scale on mean, variance and SD. 

Definition of raw, central and factorial raw moments of univariate probability Distributions and 

their interrelations (without proof). Coefficients of skewness and kurtosis based on moments. 

4 
Mathematical Expectation for Bivariate 

Frequency Distribution 
9 

CO4, CO5, 

CO6 

Definition of raw and central moments, mgf and cgf. Theorems on expectations of sum and 

product of two jointly distributed random variables. Conditional expectation. Definitions of 

conditional mean and conditional variance. Definition of covariance, coefficient of correlation, 

independence and uncorrelatedness of two variables. Variance of linear combination of 

variables, 𝑉𝑎𝑟( 𝑎𝑋 + 𝑏𝑌), 𝑉𝑎𝑟( 𝑎𝑋 + 𝑏𝑌 + 𝐶) and its generalization. 

Reference Books 

1. Gupta, S. C. and Kapoor, V. K. (1983). Fundamentals of Mathematical Statistics, Eighth 

Edition, Sultan Chand and Sons Publishers, New Delhi.  

2. Sarma, K. V. S. (2001). Statistics Made it Simple: Do it yourself on PC. Prentce Hall of 

India, New Delhi. 

3. Hoel, P. G. (1971). Introduction to Mathematical Statistics, John Wiley and Sons, New 

York. 

4. Hogg,R.V.and Craig, R.G.(1989).Introduction to Mathematical Statistics,Ed. MacMillan 

Publishing Co., New York.  

5. Mayer, P. (1972). Introductory Probability and Statistical Applications, Addison Wesley 

Publishing Co., London.  

6. Mood, A. M. and Graybill, F. A. and Boes D.C. (1974). Introduction to the Theory of 

Statistics, Ed. 3, McGraw Hill Book Company.  

7. Rao, VLS Prakash (2008). First Course in Probability and Statistics, New Age 

International Publishers, New Delhi.  

8. Ross S. (2002). A First Course in Probability, Sixth Edition, Pearson Education, Inc. & 

Dorling Kindersley Publishing,Inc. 
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SavitribaiPhule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-II 
 

DS-154-P : Lab Course on DS-153-T (Discrete Probability and Probability 

Distributions) 
 

No. of Credits: 02 

 

Teaching Scheme  

Practical: 4 Hours/Week 

Examination Scheme 

Continuous Evaluation:15 Marks 

End Semester : 35 Marks 

Prerequisites 

● Basics of Set theory, Mathematical operations 

Objectives 

● To understand the concept of random variable 

● To study probability distribution (univariate and bivariate) discrete random variables, 

expectation and moments of probability distribution 

● To find marginal distribution and conditional distribution of bivariate frequency 

distribution 

● To find conditional mean of bivariate frequency distribution 

● To find variance, covariance and correlation of bivariate frequency distribution 

Course Outcomes 

On Completion of this course, student will be able to – 

CO1: Find the probabilities of events and its expectation, mean, variance, etc. 

CO2:Distinguish between random and non-random experiments 

CO3:Identify the nature of distribution 

CO4: Find marginal distribution and conditional distribution 

CO5: Find mean of marginal distribution and conditional mean of bivariate frequency 

distribution 

CO6: Find correlation of bivariate frequency distribution 

Sr.No. List of Practical Assignments Hours 

1 
Calculation of probability for different events based on real life 

situations. 
4 

2 Calculation of mathematical expectation and variance. 4 

3 
Obtain marginal and conditional distribution of bivariate probability 

distribution 
4 

4 Calculation of conditional expectation and conditional variance 4 

5 Calculation of variance of linear combination. 4 

6 Checking the independence of the probabilities of the events 4 

7 
Calculation of the correlation coefficient based on bivariate probability 

distribution 
8 

8 Model sampling from the given probability distributions 12 

9 Small Project equivalent to 4 practical. 16 

 

 

Reference Books 
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1. Gupta, S. C. and Kapoor, V. K. (1983). Fundamentals of Mathematical Statistics, Eighth 

Edition, Sultan Chand and Sons Publishers, New Delhi.  

2. Sarma, K. V. S. (2001). Statistics Made it Simple: Do it yourself on PC. Prentce Hall of 

India, New Delhi. 

3. Hoel, P. G. (1971). Introduction to Mathematical Statistics, John Wiley and Sons, New 

York. 

4. Hogg,R.V.and Craig, R.G.(1989).Introduction to Mathematical Statistics,Ed. MacMillan 

Publishing Co., New York.  

5. Mayer, P. (1972). Introductory Probability and Statistical Applications, Addison Wesley 

Publishing Co., London.  

6. Mood, A. M. and Graybill, F. A. and Boes D.C. (1974). Introduction to the Theory of 

Statistics, Ed. 3, McGraw Hill Book Company.  

7. Rao, VLS Prakash (2008). First Course in Probability and Statistics, New Age 

International Publishers, New Delhi.  

8. Ross S. (2002). A First Course in Probability, Sixth Edition, Pearson Education, Inc. & 

Dorling Kindersley Publishing,Inc. 
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Savitribai Phule Pune University 
B.Sc. Data Science (Pattern 2024) 

Semester-II 
 

DS-155-T : Graph Theory 
 

No. of Credits: 2 
 

Teaching Scheme  

Theory: 2 Hrs/Week 

Examination Scheme 

Continuous Evaluation:    15 Marks  

End Semester :                  35  Marks 

Prerequisites 

 Basics of mathematics, Set Theory 

Objectives 

 To introduce students about graph, graph models, types of graph, connectivity, 

applications of graph theory. 

 To know how to find shortest path for different Eulerian and Hamiltonian circuit. 

 To introduce students about Trees, applications of trees, binary tree, tree traversal , 

spanning trees. 

 To know how to find minimum spanning trees. 

 To make students familiar with the use of all these concepts as tools in other areas of the 

course curriculum. 

Course Outcomes 

On Completion of this course, student will be able to : 

CO1: Understand the graph, and graph models, terminology of graph. 

CO2: Students can solve examples on adjacency and incidence matrix.  

CO3: Identify the Euler tours and Hamiltonian cycle and find shortest path. 

CO4: Able to Compute the shortest spanning trees. 

CO5: Students can solve the problems on   tournaments and traffic flow. 

Unit 

No. 

Name of Unit Teaching 

Hours 

CO Targeted 

1 Graphs and Graph Models 4 CO1, CO5 

Graph: Definition, basic terminology of Graph, Graph Models, Social networks, 

Communication networks, Information  networks ,Software Design Applications, 

Transportation  networks, Biological networks, Tournaments. 

2 Graph Isomorphism 5 CO2 

Handshaking lemma, Special Types of Graph, Directed graph, Matrix representation of graph, 

Definition of isomorphism,Examples on isomorphism of graphs. 

3 Connected Graph 8 CO3 

Walk, trail, path, cycle, connected graph, disconnected graph, component, Cut edge, Cut vertex, 

Cut set, Vertex connectivity, edge connectivity, Minimal degree of a graph, Relation between 

Vertex connectivity, edge connectivity and Minimal degree of a graph,Weighted graph, 

Shortest path algorithm, Dijkstra's algorithm 

4 Eulerian and Hamiltonian Graphs . 5 CO3 

The Konigsberg Seven Bridge problem, Euler’s path, Euler’s circuit, Eulerian  graph, Fleury’s 

algorithm, Hamilton path, Hamilton Circuit, Hamiltonian graph, Applications of Eulerian and 

Hamiltonian graph: Traveling Salesman problem, Chinese Postman problem. 
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5 Trees 8 CO4 

 Definition of tree, basic terminology of  tree, properties of trees, Eccentricity of a vertex, 

Centre, diameter, radius of a tree, Spanning Tree, Chords and branches of Spanning Tree,  

Shortest spanning tree, Kruskal’s algorithm, M-ary tree, binary tree, Tree traversal, Ordered 

rooted tree, polish notation, arborescence. 

Reference Books 

1.  Kenneth Rosen, Discrete Mathematics and It’s Applications, Tata McGraw Hill, Seventh 

Edition. 

2.  Narsingh Deo, Graph Theory with applications to computer science and engineering, 

Prentice Hall.  

3. Dougals B. West, Introduction to Graph Theory, Pearson Education, Second edition. 
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Savitribai Phule Pune University 
B.Sc. Data Science (Pattern 2024) 

Semester-II 
DS-156-P : Lab Course on DS-155-T (Graph Theory) 

 

 

 

No. of 

Credits: 2 

 

Teaching Scheme  

Practical: 4 Hours/Week 

Examination Scheme 

Continuous Evaluation:    15 Marks  

End Semester :                  35  Marks 

Prerequisites 

● Basics  of mathematics, Set Theory 

Objectives 

1. To introduce students about graph, graph models, types of graph, connectivity, applications of 

graph theory. 

2. To know how to find shortest path for different Eulerian and Hamiltonian circuit. 

3. To introduce students about Trees, applications of trees, binary tree, tree traversal , spanning 

trees. 

4. To know how to find minimum spanning trees. 

5. To make students familiar with the use of all these concepts as tools in other areas of the 

course curriculum. 

6. To know how to use Maxima software. 

Course Outcomes 

On Completion of this course, student will be able to : 

CO1: Understand the graph, and graph models, terminology of graph.  

CO2: Students can solve examples on adjacency and incidence matrix.  

CO3: Identify the Euler tours and Hamiltonian cycle and find shortest path. 

CO4: Able to Compute the shortest spanning trees. 

CO5: Students can solve the problems on   tournaments and traffic flow. 

CO6: Students can solve the problems on theory using Maxima Software. 

 

Sr.No. List of Practical Assignments Hours 

1 Problem Solving on Unit 1: Graphs and Graph Models (Written) 4 

2 Problem Solving on Unit 2:  Graph Isomorphism (Written) 4 

3 Problem Solving on Unit 3:  Connected Graph (Written) 4 

4 Problem Solving on Unit 4:  Eulerian and Hamiltonian Graphs (Written) 4 

5 Problem Solving on Unit 5:  Trees (Written) 4 

6 Problem Solving on Unit 1: Graphs and Graph Models (Using Maxima 

Software) 

8 

7 Problem Solving on Unit 2:  Graph Isomorphism (Using Maxima Software) 8 

8 Problem Solving on Unit 3:  Connected Graph (Using Maxima Software) 8 

9 Problem Solving on Unit 4:  Eulerian and Hamiltonian Graphs (Using 

Maxima Software) 

8 

10 Problem Solving on Unit 5:  Trees (Using Maxima Software) 8 

 

Reference Books 
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1.  Kenneth Rosen, Discrete Mathematics and It’s Applications, Tata McGraw Hill, Seventh 

Edition. 

2.  Narsingh Deo, Graph Theory with applications to computer science and engineering, Prentice 

Hall.  

3. Dougals B. West, Introduction to Graph Theory, Pearson Education, Second edition. 
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Savitribai Phule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-II 

SEC-151-DS : Lab Course on Excel and Advanced Excel 

 

No. of Credits:  

02 

Teaching Scheme  

Practical:    4 Hrs/Week 

Examination Scheme 

 Continuous Evaluation:15 Marks 

End Semester :               35 Marks 

Prerequisites 

 Basic Computer Skills and Mathematics Skill. 

Objectives 

 To familiarize the student in introducing and exploring MS excel. 

 To provide different ways of representation and exploratory data analysis in excel. 

 To prepare the students to use excel in their project works 

 Analyze data like a professional. 

Course Outcomes 

On Completion of this course, student will be able to - 

CO1: To Implement fundamental concept of Microsoft Excel 

CO2: Perform calculations in excel and apply excel functions. 

CO3: Represent data using charts and diagrams 

CO4: Design advanced graphic presentations on stored data. 

CO5: Perform various advanced data tools and data analytics. 

Unit 

No. 

Name of Unit Teaching 

Hours 

CO Targeted 

1 Introduction to Microsoft Excel 7 CO1 

 Concepts of Work book &Work sheets 

 Various Data Types 

 Using different features with data, Cell and Texts 

 Inserting, Removing & Resizing of Columns & Rows 

 Working with Data and Ranges 

 Entering data into worksheet 

 Saving & quitting worksheet 

 Opening and moving around in an existing worksheet 

 Toolbars and menu, keyboard shortcuts 

 Working with single and multiple workbook- copying, renaming, moving, adding and 

deleting, copy in gentries and moving between work books 

 Different Views of Work sheets 

 Column Freezing, Labels, Hiding, Splitting etc. 

 Using different features with Data and Text;  Advanced paste special techniques 

2 Formulas ,Functions and charts in Excel 7 CO1,CO2,CO3 

 Use of Formulas 
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 Calculations and Functions 

 Chart Tools 

 Different types of charts and their use 

 Logical Functions 

 Text Functions 

 Date and Time Functions 

 Lookups. 

3 Advance Data Tools 4 CO5 

 What-if-Analysis- Goal Seek, Data Table 

 Scenario Manager 

 Formatting Charts, 3D Graphs 

4 Advanced  Graphing and Charting 5 CO3,CO4 

 Formatting and customizing Pivot tables 

 Using advanced options of Pivot tables, Pivot charts 

 Line, Bar and Pie charts 

 Scatter plots 

 Histograms. 

5 Analytics using Excel 7 CO5 

 Data analysis using normal chart 

 Regression in Excel 

 Correlation, stddev, average, ANOVA 

Reference Books 

1. Mastering MS Excel: Functions and Formulas, Webtech (Khanna Publications) 

2. Microsoft Excel 2019 Data Analysis and Business Modeling, Wayne Winston, 2019 

3. Advance Excel 2016, training Guide, By Ritu Arora 
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Savitribai Phule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-II 

Open Elective(OE)/General Elective(GE)  

To be offered to faculty other than Science & Technology 

OE-151-DS-T : Office Automation II 

 

No. of Credits:  

02 

Teaching Scheme  

Practical:    2 Hrs/Week 

Examination Scheme 

 Continuous Evaluation:15 Marks 

End Semester :               35 Marks 

Prerequisites 

● Previous knowledge of Computer concepts is assumed. 

● Knowledge of Computer as operational tool is required. 

Objectives 

● To introduce the foundations of office automation especially Presentation Skills. 

● To develop the ability to prepare the well formatted PowerPoint presentations. 

● To prepare the presentations using PowerPoint presentation tools such as tables, figures, 

shapes, images, audio, video etc. 

● To prepare the presentations using advanced automated features such as animation, slide 

shows, etc. 

Course Outcomes 

On Completion of this course, student will be able to - 

CO1: Prepare the professional presentations 

CO2: Explore various tools in the PowerPoint presentation software 

CO3: Develop documents using PowerPoint advanced tools  

Unit 

No. 

Name of Unit Teaching 

Hours 

CO Targeted 

1 Introduction to Presentation 5 CO1 

1.1. Opening new presentation, 

1.2. Different presentation templates, 

1.3. Setting backgrounds, 

1.4. Selecting presentation layouts 

2 Creating and Formatting Presentation 8 CO1 

2.1 Presentation style, 

2.2 Adding text to the Presentation. 

2.3 Adding style 

2.4 Colour, gradient fills 

2.5 Arranging objects 

2.6 Adding Header & Footer 

2.7 Slide Background, Slide layout 

3 Adding Graphics and effects to Presentation 12 CO1,CO2 

3.1 Inserting pictures, movies, tables etc into presentation, 
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3.2. Drawing Pictures using Draw 

3.3. Setting Animation 

3.4 Transition Effect 

4 Printing and showing a presentation 5 CO2, CO3 

4.1 Printing Handouts 

4.2 Generating Standalone Presentation viewer 

4.3 Presenting the presentation using various styles 

Reference Books 

1. Microsoft PowerPoint by James Holler 

2. PowerPoint for dummies, office 2021 Edition Doug Lowe 

3. Learn Microsoft Office 2019 by Linda Foulkes 
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Savitribai Phule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-II 

Open Elective(OE)/General Elective(GE)  

(To be offered to faculty other than Science & Technology) 

OE-152-DS-T : Computer Fundamentals 

 

No. of Credits:  

02 

Teaching Scheme  

Practical:    2 Hrs/Week 

Examination Scheme 

 Continuous Evaluation:15 Marks 

End Semester :               35 Marks 

Prerequisites 

● Basic knowledge of Computer concepts is assumed. 

● Knowledge of Computer as operational tool is required. 

Objectives 

To introduce the fundamental concepts of computers. 

● To study the basics of Computer System 

● To introduce the computer peripherals and other devices 

 To learn how to configure computer devices 

● To Learn Basic Commands of Operating system and application software 

Course Outcomes 

On Completion of this course, student will be able to - 

CO1:  Use the computers for the day to day life 

CO2:  Learn the fundamental concepts of computer science 

CO3:  Explore various applications available in the computers 

CO4:  Explain the needs of hardware and software required for a computation task 

Unit 

No. 

Name of Unit Teaching 

Hours 

CO Targeted 

1 Introduction to Computers 7 CO1,CO2 

1.1 Introduction, Characteristics of Computers, 

1.2 Block diagram of computer 

1.3 Computer Generations 

1.4 Types of computers and features- Mini Computers, Micro Computers, Mainframe 

Computers, Super Computers, Laptops and Tablets 

1.5 Types of Programming Languages- Machine Languages, Assembly Languages, High Level 

Languages 

2 Introduction to Computer Peripherals 8 CO2,CO4 

2.1 Primary And Secondary storage devices 

2.2 Primary storage devices – RAM, ROM, PROM, EPROM 

2.3 Secondary Storage Devices - CD, HD, Pen drive 

2.4 I/O Devices- Scanners, Digitizers, Plotters, LCD, Plasma Display 

2.5 Pointing Devices –Mouse, Joystick, Touch Screen 

3 Number System 6 CO2,CO3 
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3.1 Introduction to Binary Number System 

3.2 Introduction to Octal Number System 

3.3 Introduction to Hexadecimal Number System 

3.4 Addition, Subtraction, Multiplication, Division 

4 Operating Systems 4 CO2,CO3 

4.1 Definition of Operating System 

4.2 Functions of Operating System 

4.3 Role of Operating System 

4.4 Types of Operating System 

5 Introduction to Computer Networking 5 CO3,CO4 

5.1 Network definition Common terminologies: LAN, WAN, Node, Host, Workstation, 

bandwidth, Interoperability 

5.2 Network Administrator, 

5.3 Network Security 

5.4 Network Components: Severs, Clients 

1.1 Communication Media 

5.6 Types of network: Peer to Peer, Clients Server 

Reference Books 

1. Computer Fundamentals by P.K. Sinha &Priti Sinha, 3rd edition, BPB pub. 

2.Fundamental of Computers – By V. Rajaraman B.P.B. Publications 

3. Computer Networks – By Tennenbum Tata MacGrow Hill Publication 

E-Books and Online Learning Material 

3. https://www.geeksforgeeks.org/computer-fundamentals-tutorial/ 

4. https://www.javatpoint.com/computer-fundamaentals 
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Savitribai Phule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-II 

Open Elective(OE)/General Elective(GE)  

(To be offered to faculty other than Science & Technology) 

OE-153-DS-T : Introduction to Google Apps II 

 

No. of Credits:  

02 

Teaching Scheme  

Practical:    2 Hrs/Week 

Examination Scheme 

 Continuous Evaluation:15 Marks 

End Semester :               35 Marks 

Prerequisites 

● Basic knowledge of Computer concepts is assumed. 

● Knowledge of Computer as operational tool is required. 

● Knowledge of Internet is required 

Objectives 

● To introduce the specialized Google tools. 

● To develop the ability to analyses and use the tools effectively and skilfully 

Course Outcomes 

On Completion of this course, student will be able to - 

CO1: Use the google tools for the day to day life 

CO2: Explore various applications available in the Google tools. 

CO3: Develop the skills to implement the skills available in the Google tools  

Unit 

No. 

Name of Unit Teaching 

Hours 

CO Targeted 

1 Creating You Tube Channel 10 CO1,CO2,CO3 

1.1 Creating a you tube channel 

1.2 Managing the channel, permissions, playlists, etc 

1.3 Uploading the videos on the channel 

1.4 Live Streaming 

2 Creating a website 10 CO1,CO2,CO3 

2.1 Creating a website 

2.2 Managing home page 

2.3 Creating Menus on the website 

2.4 Adding pages to the site 

2.5 Setting up themes 

2.6 Adding tools such as tables, placeholders, hyper linking, buttons, maps, etc 

2.7 Publishing a site 

3 Google Classroom 10 CO1,CO2,CO3 

3.1 Creating Google classroom 

3.2 Creating a class 

3.3 Streaming a class 

3.4 Adding students to class 
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3.5 Adding class work : assignments, quiz, question, material, etc 

3.5 Giving grades to the assignments 

3.6 joining a class ( from student side) 

Reference Books 

1. Complete Beginners guide to Google Apps Script by Daniel Lawrie. 

2.Google Apps made easy by James Bernstein 

3. My Google Apps by Sherry Kinkoph Gunter 
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Savitribai Phule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-II 

Open Elective(OE)/General Elective(GE)  

(To be offered to faculty other than Science & Technology)  

OE-154-DS-T : Fundamentals of Computers II 

 

No. of Credits:  

02 

Teaching Scheme  

Practical:    2 Hrs/Week 

Examination Scheme 

 Continuous Evaluation:15 Marks 

End Semester :               35 Marks 

Prerequisites 

 Basic knowledge of Computer concepts is assumed 

Objectives 

To build an understanding of the fundamental concepts of computer networking. 

● To familiarize the student with the basic terminology of the computer networking area. 

● To understand computer network technology with various devices independently. 

● To identify the different types of network topologies and protocols. 

Course Outcomes 

On Completion of this course, student will be able to - 

CO1:  Understand the basic concepts of Networking and Cyber Security 

CO2:  Describe Cyber Security Laws and concepts of Digital Signature 

CO3:  Identify the different types of Network devices and their functions within a Network 

CO4:  Elaborate the Internet Services and related terms of Internet 

CO5:  Evaluate information security threats 

Unit 

No. 

Name of Unit Teaching 

Hours 

CO Targeted 

1 Introduction to Computers Network and E-

Commerce 

15 CO1,CO3,CO4 

1.1 Introduction Importance of Networking Computer Network (LAN, WAN, MAN) Network 

Components (Hub, Switch, Bridge, Gateway, Router, Modem). 

1.2 Network Topology, Wireless Network Internet and Internet application Introduction, 

Internet evolution, Working of Internet, Use of Internet, Overview of World Wide Web 

(Web Server  and Client). 

1.3 IEEE802.11 -Wi-Fi: Types of Wi-Fi, Uses of Wi-Fi 

Near by Share : Applications of Nearby share 

2 Introduction to Internet & Cyber Security 15 CO1,CO2,CO4,

CO5 

2.1 Concept of Internet, Internet Service Providers(ISP), Services Provided by the Internet: 

E-mail, Search Engine 

2.2 Information security overview – Background and current scenario Types of Attacks, Goals 

of security 

2.3 Overview of security threats, Weak / Strong passwords and password cracking, Insecure 
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Network connections, Digital Signature. 

2.4 Cyber Security: Cybersecurity definition, Cybercrime: Classification of Cybercrime: 

a)Email spoofing b) Spamming c) Identity Theft d) Online Fraud e) ATM Skimming f) 

Credit Card Fraud 

2.5 Overview of Indian Information Technology Act 2002 

Reference Books 

1. Computer Fundamentals by: Anita Goel, Pearson Education India ISBN: 9788131742136 

2. Connecting with Computer Science, by Greg Anderson, David Ferro, Robert Hilton, Course 

Technology, Cengage Learning,ISBN:9781439080351 

3. Fundamentals of Computer : For undergraduate courses in commerce and management, ITL 

Education Solutions Limited, Pearson Education, ISBN:9788131733349 

4. Introduction to Computer Science, 2/e, ITL Education Solutions Limited, Pearson Education, 

ISBN:9788131760307 

5. Frontiers of Electronic Commerce, Ravi Kalakota, Andrew B. Whinston, Pearson 

Education,ISBN:9788177583922 

6. Internet: The Complete Reference, Margaret Levine Young, Tata McGraw Hill Education 

Private Limited, ISBN: 9780070486997 

7. On the Way to the Web: The Secret History of the Internet and Its Founders, A. Banks, 

Apress 

Publication, ISBN: 9781430208693 

8. Computers and Commerce: A Study of Technology and Management at Eckert-Mauchly 

Computer Company, Engineering Research Associates, and Remingto, Arthur L. Norberg, MIT 

Press (MA),ISBN:9780262140904 

9. Essential of E-commerce technology by V.Rajaraman, Prentice Hall India Learning Private 

Limited ISBN 9788120339378 

10. Fundamentals of Computers by E. Balagurusamy, McGraw Hill 

11. Computer Fundamentals by Priti Sinha, Pradeep K. Sinha, BPB Publications 

12. Computer Networks - Andrew Tanenbaum (III Edition) 

13. Complete Guide to Networking - Peter Norton 

14. Data Communications & Networking - Behrouz Ferouzan (III Edition) 

15. Cyber Security Understanding Cyber Crimes, Computer Forensics and Legal Perspectives – 

Nina Godbole, Sunit Belapure, Wiley: April 2011 India Publications Released. 

16. Cyber Security Essentials- James Graham Richard Howard Ryan Olson  Indian Information 

Technology Act 2002 

Continuous Internal Evaluation – Max. Marks 15 Marks 

(Min. Passing Marks: 06)(Min. Passing Percentage: 40% of Max. Marks) 

The colleges need to adopt any Two Methods out of the following Methods for Continuous 

Internal Evaluation: 

1) Offline Written Examination 

2) PowerPoint Presentations 

3) Assignments / Tutorials 

4) Oral Examination 

5) Open Book Test 

6) Offline MCQ Test 

7) Group Discussion 

8) Analysis of Case Studies 
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Semester End Examination:  

Max. Marks 35 and Duration of Examination is 2 Hours 

(Min. Passing Marks: 14)(Min. Passing Percentage: 40% of Max. Marks) 

Instructions: 1.  

Attempt all questions 

Q. 1. Fill in the Blanks on all Units (5 Marks) 

Q. 2. Theory Question on Unit-1 OR Unit-2 (8 Marks) 

Q. 3. Numerical Problem on Unit-1 OR Unit-2 (14 Marks) 

Q. 4.Write Short Notes on all Units (Any 2 out of 4) (8 Marks) 
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Savitribai Phule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-II 

Open Elective(OE)/General Elective(GE)  

(To be offered to faculty other than Science & Technology)  

OE-155-DS-T : Introduction to Data Science 

 

No. of Credits: 02 Teaching Scheme  

Practical:    2 Hrs/Week 

Examination Scheme 

 Continuous Evaluation:15 Marks 

End Semester :               35 Marks 

Prerequisites 

 Basic knowledge of Computer concepts is assumed 

Objectives 

To build an understanding of the fundamental concepts of computer networking. 

 To understand need of Data Science 

 To Know role of Statistics in Data Science 

 To know Data Science Models and Tasks 

Course Outcomes 

On Completion of this course, student will be able to - 

CO1:  Define Data Science Tasks and Models and Lifecycle 

CO2:  Apply Pre-processing and visualization Techniques\ 

Unit 

No. 

Name of Unit Teaching 

Hours 

CO Targeted 

1 Introduction 6 CO1 

What and why. Why learn Data Science?, Types of Data -structured, semi-structured, 

unstructured Data 

Applications of Data Science, The Data Science Lifecycle, Role of Data Scientists 

Data sources-Open Data, Social Media Data, Multimodal Data, standard datasets 

2 Statistics for Data Science 6 CO1 

Data Objects and Attributes, Attribute Types: Nominal, Binary, Ordinal Attributes, 

Numeric Attributes, Discrete versus Continuous Attributes, Role of statistics in Data 

Science 

Descriptive statistics - Measuring the Frequency, Measuring the Central Tendency: 

Mean, Median, and Mode, Measuring the Dispersion: Range, Standard deviation, 

Variance, Inter quartile Range 

3 Data science Models and Tasks 6 CO1 

Predictive and Descriptive Models, Introduction to Data Science Tasks – 

Classification, Prediction, Association, Clustering, Performing simple Data Science 

Tasks using WEKA / R 

4 Data Quality and Pre-processing 6 CO2 

Data Quality: Why Pre-process the Data?, Data munging/wrangling operations 
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Data Cleaning - Missing Values, Noisy Data 

Data Transformation – Rescaling, Normalizing, 

Data reduction and Data discretization 

5 Data Visualization 6 CO2 

Introduction to Exploratory Data Analysis (EDA), Data visualization, 

Basic data visualization tools –Box Plots, Histograms, Bar charts/graphs, Scatter 

plots, Line charts, Area plots, Pie charts 

Reference Books 

1. Data Science Fundamentals and Practical Approaches, Gypsy Nandi, Rupam 

Sharma, BPB Publications, 2020. 

2. Data Mining Concepts and Techniques, Third Edition, Jiawei Han, Micheline 

Kamber, Jian Pei, Morgan Kaufmann, 2012. 

3. A Hands-On Introduction to Data Science, Chirag Shah, University of Washington 

Cambridge University Press 
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Savitribai Phule Pune University 

B.Sc. Data Science (Pattern 2024) 

Semester-II 

Open Elective(OE)/General Elective(GE)  

(To be offered to faculty other than Science & Technology)  

OE-156-DS-T :  AI Tools for Business 

 

No. of Credits: 02 Teaching Scheme  

Practical:    2 Hrs/Week 

Examination Scheme 

 Continuous Evaluation:15 Marks 

End Semester :               35 Marks 

Prerequisites 

 Basic knowledge of Computer concepts is assumed 

Objectives 

To build an understanding of the fundamental concepts of computer networking. 

 To introduce students to AI applications in business  

 To familiarize students with popular AI tools for automation, marketing, and decision-

making. 

 To develop hands-on skills in using AI-driven business solutions 

Course Outcomes 

On Completion of this course, student will be able to - 

CO1:  Understand the role of AI tools in business operations 

CO2:  Utilize AI-powered tools for marketing, automation, and decision-making  

CO3:  Apply AI solutions to business challenges through practical use cases 

Unit 

No. 

Name of Unit Teaching 

Hours 

CO Targeted 

1 Introduction to AI in Business 5 CO1 

1.1 Basics of Artificial Intelligence (AI) and Machine Learning (ML) 

1.2 Role of AI in Business Decision Making  

1.3 AI-powered Business Automation: Advantages & Challenges 

1.4 Introduction to AI Ethics and Bias 

1.5 Case Study: AI Implementation in E-commerce and Banking Sectors 

2 AI-Powered Tools for Productivity & Automation 10 CO2 

2.1 AI for Communication & Content Creation: ChatGPT, Google Bard, Grammarly, Canva AI 

2.2 AI for Meetings & Transcription: Otter.ai, Fireflies.ai 

3 AI in Marketing & Customer Engagement 8 CO1, CO2 

3.1 AI for Digital Marketing & SEO: Copy.ai, Jasper AI, SurferSEO 

3.2 Chatbots & AI-Powered Customer Service: Drift, HubSpot AI, Salesforce Einstein 

4 AI for Business Analytics 7 CO3 

4.1 AI for Data Visualization & Business Insights: Tableau AI, Power BI 
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4.2 Predictive Analytics & Decision Making: AI in Finance & Risk Analysis 

Reference Books 

1. Artificial Intelligence in Business: Opportunities and Challenges" – Péter Szeredi & Attila 

Kiss 

2. AI Superpowers: China, Silicon Valley, and the New World Order" – Kai-Fu Lee 

3. The AI Advantage: How to Put the Artificial Intelligence Revolution to Work" – Thomas H. 

Davenport 

4. 4Human + Machine: Reimagining Work in the Age of AI" – Paul R. Daugherty & H. James 

Wilson 

5. Artificial Intelligence for Marketing: Practical Applications" – Jim Sterne 

Resource Material/Other Online Courses 

1. Google AI for Business (Google AI) 

2. AI for Everyone (Coursera – Andrew Ng) 

3. LinkedIn Learning: AI in Business Strategy 


