Program: Bachelor of Science (2024-28)
DISCIPLINE- MATHEMATICS
Session-2024- 25

DSC -01 to08 DSE-01to12 DGE-01&02
Code _ Title Code| Title Code Title
MASC-01 [Elementary Calculus MASE-01 [Advanced Calculus MAGE-01 |[Elementary Calculus

MASC-02 |{Algebra MASE-02 [Mechanics MAGE-02 |Algebra
MASC-03 |Differential Equations™ MASE-03 [Numerical Methods
MASC-04 |Abstract Algebra MASE-04 [Number Theory SEC
MASC-05 |Real Analysis MASE-05 |[[ntegral Transforms MASEC-01 |Introduction to Latex
MASC-06 |Metric Spaces _| MASE-06 [Topology MASEC-02 [Python
MASC-07 |Advanced Real MASE-07 |[Complex Analysis - [
_ Analysis - ‘ )
MASC-08 |Advanced Abstract MASE-08 [Discrete Mathematics VAC
) Algebra . i
MASE-09 [Measure Theory MAVAC-01 [Basic Mathematics
_ fnd Logic: -
MASE-10 |General and Algebraic ‘
Topology
MASE-11 [Complex Analysis - 1T
MASE-12 [Graph Theory

Program_ Outcomes(PO):

PO1: Abiity to develop scientific temper and acquire in-
. calculus, real analysis, complex analysis, topology an
- mathematics. This program helps learners in building
studies in mathematics.

PO2:Utilize mathematics to solve theoretical and app

understanding, analysis and synthesis.

PO3. The skills and knowledge gained has intrinsic beauty,
proficiency in analytical reasoning. This can be utilized in modelin
problems.

PO4.Ability to apply mathematical tools in Physics, Ecdnomics,
subjects it will also develop understandin

plane and spaces etc.
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FOUR YEAR UNDER GRADUATE PROGRAM (2024-28)
DEPARTMENT OF MATHEMATICS

- COURSE CURRICULUM
Part A: Introduction
Program: i ”
(e Mﬁ%ﬁﬁ:ﬁ:ﬁmr Semcster - 1 Session:2024-2025
‘1 | Course Code MASC-01
2 | Course Title Elementary Calculus
3 | Course Type DSC
4 Pre-requisite(if any) Knowledge of basic Differential and Integral calculus
5 | Course Learning Outcome This Course will enable the students to:
(CLO) - > Kuow about ancient Indian Mathematicians and their contribution
> Calculate the limit and examine the continuity and understand the
geometrical interpretation of differentiability, Apply various tests
to determine convergence.
» Understand the consequences of various mean value thesrems,
> Understand concepts of Curvature and Asymptotes .
> Draw curves in Cartesian and polar coordinate systems
> Understand the elementary integration of transcendental function
and understand applications of reduction formulae.
6 | Credit Value 4C | 1Credit =15 hours- Learning and observation .
7 Total Marks Maximum Marks : 100 | Minimum Passing Marks:40

Part B: Content of the Conrse
Total no of teaching — learning period =60 Periods (60 Hours)

UNIT ‘Topics
Contributions and Biography of Indian Mathematicians:
Bodhayan, Apasthamb, Katyayan, Mahaveeracharya, Brahmagupta and
Bhaskarachaya in special context of Leelavati, s
I Sequences, Continuity and Differentiability : 15
Notion of convergence of sequences and series of real numbers, Definition of'
limit and continuity of a real valued function; Differentiability-and its geometrical
interpretation. Elementary Differentiation,

Expansion of Functions;

Rolle’s Theorem, Lagrange’s mean value thearem, Cauchy’s mean value theorem 15

I and their geometrical interpretations, Successive differentiation and Leibnitz
theorem, Maclaurin’s and Taylor’s theorems for expansion of a function.
Curvature, Asymptotes , Curve Tracing:
Curvature; Asymptotes of general algebraic curves, Paralle] asymptotes,
I0 | Asymptotes parallel to axes; Symmetry, Concavity and convexity, Points of 15
inflection, Tangents at origin, Multiple points, Position and nature of double
points; Tracing of Cartesian, polar and parametric curves,
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Elementary integration, | i
» Integration of Tr: !
o Diga e » g anscendental function,

Part C - Learning Resource
Text Books, Reference Boo , Oth
Text Books Recommended- o Other esourees

1. Howard Anton, I,
2. Gabriel Klambaue

Reduction 15

4. Gorakh Prasad (2016). Differentiaf Calculus (19th edition), Pothishala Pyt Ltd.
Reference Books Recommendeg- '

5. George B, Thomas Jr., Joel Hass, Christopher Heil& Maurice D, Weir (2018),

Thomas® Calculus (14th edition). Pearson Education.

6. Jerrold Marsden, Anthony J. Tromba& Alan Weinste
Calculus, Springer India Pvt, L

imited,
7. James Stewart (2012), Multivariable Calculus (7th edition). Brooks/Cole., Cengage,
8. Monty J, Strauss, Gerald L.

Bradley & Karl J. Smith (2011). Calculus (3rd edition).
Pearson Educatjon, Dorling Kindersley (India) Pvt, Ltd,
E-resources:

https://oniinecourses.nptel.ac. in
hﬂps:/[epgg.inﬂibnet;aci.inv

http_s://swaxam.gov.in

bttps://www.mocac.org
Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks;

in (2009). Basic Multivariable

100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Examination (ESE): 70 Marks ,
Continuous Internal Test /Quiz— 20420 Marks | Better marks out of two test/quiz +
Assessment (CIA) Assignment/Seminar- 10 Marks | obtained marks in Assignment shall
(Conducted by course teacher)

be considered against 30 marks
End Semester | Two Section-AZB '
Examination | Section-A: QL.Objective- 10x1
(ESE) Section-B: Descriptive answer

=10 marks Q2. Short answer type question-5x4=20marks
type question, 1 outof 2 from each unit- 10x4=40 Marks
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FOUR YEAR UNDER GRADUATE, PROGRAM(2024-28)
DEPARTMENT OF MATHEMATICS

COURSE CURRICULUM
Part A: Introduction
Program: Bachelor in Scienco Semester - I Session:2024-2025
(CertiﬁcatelDip'loma/chree!Houors) ‘
1 Course Code ; MASC-02
2 Course Title ___Alpebra
3 Course Type Discipline Specific Course (DSC)
4 Pre requisite Knowledge of basic algebra , determinants and matrices.
5 Course Learning OQutcome This Course will ¢nable the students to:
(CLO) > Learn about the Matrix algebra.
> Understand Set theory, Function and Relation
> Learn about the theory of equations.
> Learn about the fundamental concepts of groups,
Subgroups.
> Understand cosets and normal subgroups
6 Credit Value 4C 1Credit = 15 hours- Learning and
. . Observation
7 _Total Marks Maximum Marks : 100 Minimum Passing Marks:40

Part B: Content of the Course

Total no of teaching — learning period =60 Periods (60 Hours)

UNIT ’ Topics » - No of Periods

Matrix Algebra : Introduction, elementary operations of matrices, Inverse of a
matrix, Special types of matrices: Transpose of a matrix, Symmetric and Skew
Symmetric matrices, Hermitian and Skew Hermitian matrix, Rank of a matrix,
Echelon form of a matrix, Normal form, Application of matrices to a system of 15
{ linear (both homogeneous and non-homogeneous) equations » Theorems on
consistency of a system of linear equations.Eigen values and Eigen vectors, relation
between Bigen values and Eigen vectors. Process of finding Eigen values and Eigen
vectors, Cayley Hamilton theorem, and its use in finding inverse of a matrix,

Sets Theory & Functions:Sets, subsets Set operations and the laws of set theory
and Venn  diagrams. Examples of finite and infinite sets, Finite sets and counting
principle, Empty set, properties of empty set. Standard set operations. Classes of a 15
set. Power set of a set, Difference and symmetric difference of two sets. Set
1§ identities, Generalized union and intersection, o

Relations and Functions: Product ‘set, Composition of relations, Types of relations,
Partitions, Equivalence Relations with example of congruence modulo relation, | .
Partjal ordering relations. Function, Types of Function, Inverse Function, Composi_t_e‘ diran
of functions, Modular arithmetic and basic propertics of congruences S B
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Theory of equations:S
multiplicity, S
m roofs and

on ):nyr}etric functions of the roots of an equation Root of a
ynthetic division, Gr,

catest common Divisors, Relation between the

15

Group Theory:Definition and

A groups, Subgroups and

, and its applications,
oups .

proppi:ties of a group, Abelian groups, Examples of
examples, Cosets and their properties, Lagrange's theorem
Normal subgroups and their properties, Simple groups, Factors

15

Part C - Learning Resource

Text Books, Reference Books, Othér. Resources
Text Books Recommended-

1. RamjiLal (2017). dlgebra 1: Graups,
2. Nathan Jacobson (2009). Basic Algeb
3. John B. Fraleigh (2007). 4 First Cou

Reference Books Recommended-

4. Michael Artin (2014). Algebra (2™ edition). Pearson.

J. Stephen H. Friedberg, Arnold J.Insel& Lawrerice E. Spence (2003). Linear Algebra (4%edition).
Prentice-Hall of India Pvt. Lt

6. Joseph A. Gallian (2017). Conternporary Abstract Algebra (9" edition). Cengage..
7. Kenneth Hoffman & Ray Kunze (2015). Linear Algebra (2™ edition). Préntice-Hall,
8 L N. Herstein (2006). Topics in dlgebra (2™ edition). Wiley India.
E-fesources: https://onlinecourses.nptel.ac.in
hittps://epqp.inflibnet.aci.in

Rings, Fields and Atithmetic, Springer.
ra I (2 edition). Dover Publications
rse in Abstract Algebra (79 edition). Pearson

htt'ns://www.mooc.org ]
Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Examination (ESE) 70 Marks _ _ .
Continuous Internal Test/Quiz - 20+20 Marks | Better marks out of two test/quiz +
Assessment (CIA) Assignment/Seminar- 10 Marks | obtained marks in Assignment shall

(Conducted by course teacher) be considered against 30 marks
End Semestér Two Section-A&B

Examination Section-A: Q1.Objective- 10x1=10 marks Q2, Short answer type question-5x4—=20marks
(ESE) Section-B: Descriptive answer type question, 1 out of 2 from each unit- 10x4= 40 Marks
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FOUR YEAR UNDER GRADUATE PROGRAM (2024-28)
DEPARTMENT OF MATHEMATICS

COURSE CURRICULUM
Part A: Introduction
Program: Bac g

ot gcawmpﬂl‘m';%re;e?;:::m Semester - I ~ Session:2024-2025

1 Course Code v MAGE-01

2_| Course Title Elementary Calculus

3 | Course Type Generic Elective (GE)

4 | Pre-requisite(if any) Kuowledge of basic Differential and Integral calculus

5 | Course Learning Outcome This Course will enable the students to:

(CLO) > Koow about ancient Indian Mathematicians and their contribution
»: Calculate the limit and examine the continuity and understand the
geometrical interpretation of differentiability. Apply various tests
to determine convergence.
> Understand the consequences of various mean value theorerns.
> Understand concepts of Curvature and Asymptotes .
> Draw curves in Cartesian and polar coordinate systems
> Understand the elementary integration of transcendental function
: and understand applications of reduction formulae,
6 Credit Value 4C ] 1Credit = 15 hours- Learning and observation
7 | Total Marks Maximum Marks : 100 | Minimum Passing Marks:40

Part B: Content of the Course
Total no of teaching — learning period =60 Periods (60 Hours) o
UNIT - _Topics

Contributions and Biography of Indian Mathematicians:

Bodhayan, Apasthamb, XKatyayan, Mahaveeracharya, Brahmagupta and

Bhaskarachaya in special context of Leelavati.

I Sequences, Continuity and Dlﬁ'erentlablhty 15

| Notion of convergence of sequences and series of real numbers, Definition of

limit and continuity of a real valued function; Differentiability and its geometrical

interpretation. Elementary Differentiation,

Expansion of Functions:

I Rolle’s Theorem, Lagrange’s mean value theorem, Cauchy’s mean, value theorem 15
and their geometrical interpretations, Successive differentiation and Leibnitz

theorem, Maclaurin’s and Taylor’s thecrenis for expansion of a ﬁmctmn

Curvature, Asymptotes , Curve Tracing:

Curvature; Asymptotes of general algebraic curves, Parallel asymptotes,

IIT | Asymptotes parallel to axes; Symmetry, Concawty and convexity, Points of 15

inflection, Tangents at origin, Multiple points, Position and nature of double

points; Tracing of Cartesian, polar and parametric curves.

Integration:
IV | Elementary integration, Infegration of Transcendental function, Reduction 15

formulae, Definite integral. A

—Q/WWFM @/'/ ()V % wVL.Jm

No of Periods

r§

FI . 2y

(o //‘W
Ofiiapr-in. "'*"-'n ey wm»:)

UlisGCl-ill~u I---\_‘
~e~p! I
Shahcead Nancli:umar Pate
b L 1 !
‘,’ ‘"":C.,... u.-_, ..., H 'P‘l h L,;,G.)

"Wl o ¥
» A ras -
aRiinan

--------------------

“andkumar Patel
~'3Ya, Raigarh (C.G



Part C - Learning Resource

Text Books, Reference Books, Other Resources

Text Books Recommended-

1 Howgrd Anton, L. Bivens& Stephan Davig (2016), Calculus (10th edition). Wiley India.

.2. Gﬁbnel Klambauer (1986). Aspects of Calculus, Springer-Verlag.

3. Wmslaw Krawcewicz & BindhyachalRai (2003). Calculus with Maple Labs, Narosa.

4. Gorakh Prasad (2016). Differential Calculus (19th edition). Pothishala Pvt. Ltd.

Reference Books Recommended-

5. George B. Thomas Jr., Joel Hass, Christopher Heil& Maurice D. Weir (2018).
Thomas’ Calculus (14th edition), Pearson Education.

6. Jerrold Marsden, Anthony J. Tromba& Alan Weinstein (2009). Basic Multivariable

Calculus, Springer India Pvt. Limited.

7. James Stewart (2012). Multivariable Calculus (7th edition), Brooks/Cole. Cengage.

8. Monty J. Strauss, Gerald L. Bradley & Karl J. Smith (2011). Calculus (3rd edition).
Pearson Education. Dorling Kindersley (India) Pvt, Ltd.

E-resources: https://onlinecourses.nptel.ac.in
https://epqp.inflibnet.aci.in

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods;

Maximum Marks: , . 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Examination (ESE): 70 Marks ;
Continuous Internal Test /Quiz— 20+20 Marks | Better marks out of two test/quiz +
Assessment (CIA) Assignment/Seminar- 10 Marks | obtained marks in Assignment shall
(Conducted by course teacher) be considered against 30 marks

End Semester | Two Section-A&B

Examination Section-A: Q1.Objective- 10x1=10 marks Q2. Short answer type question-5x4=20marks
(ESE) Section-B: Descriptive answer type question, 1 out of 2 from each unit- 10x4= 40 Marks
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FOUR YEAR UNDER GRADUATE PROGRAM(2024-28)
DEPARTMENT OF MATHEMATICS

COURSE CURRICULUM
Part A: Introduction
Program: Bachelor in Science S i
ter - IX n:2024-
(Ceniﬁcate/DiplomalDegrec/Honors) smester -1 Seasion:2024-2025
1 Course Code MAGE-02
2 Course Title Algebra
3 Course 'lj)tpe Generic Elective (GE)
4 Pre requisite i Knowledge of basic algebra , determinants and matrices.
5 Course Learning Outcome This Course will enable the students to:
(CLO) > Learn about the Matrix algebra.

> Understand Set theory, Function and Relation

» Learn about the theory of equations.

> Learn about the fundamental concepts of groups,
Subgroups.

> Understand cosets and normal subgroups

6 Credit Value 4C 1Credit = 15 hours- Learning and
Observation
7 Total Marks Maximum Marks 100 Minimum Passing Marks:40
Part B: Content of the Course
Total no of teaching — learning period =60 Périods (60 Hours) .
UNIT Topics B No of Perio

Matrix Algebra : Introduction, elementary operations of matrices, Inverse of a
matrix. Special types of matrices: Transpose of a matrix, Symmetric and Skew
symmetric matrices, Hermitian and Skew Hermitian matrix, Rank of a matrix,
Echelon form of a matrix, Normal form, Application of matrices to a system of 15
linear (both homogeneous and non-homogeneous) equations , Theorems on
consistency of a system of linear equations.Eigen values and Eigen vectors, relation
between Eigen values and Eigen vectors. Process of finding Eigen values and Eigen
veciors, Cayley Hamilton theorem, and its use to finding inverse of a matrix,

Sets Theory & Functions:Sets, subsets Set operations and the laws of set theory
and Venn diagrams. Examples of finite and infinite sefs. Finite sets and counting
principle. Empty set, properties of empty set. Standard set operations. Classes of a 15
set. Power set of a set. Difference and symmetric difference of two sets. Set
identities, Generalized union and intersection.

Relations and Functions: Product set, Composition of relations, Types of relations,
Partitions, Equivalence Relations with example of congrence modulo relation,
Partial ordering relations, Function, Types of Function, Inverse Function, Composite
of functions, Modular arithmetic and basic properties of congruences
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T ions: . 0 z

ml:l’t‘:rﬁ of equ“tmﬂ.s-S){m.n}etnc functions of the roots of an equation Root of a
o Soke P 012', Synthe.nc division, Greatest common Divisors, Relation between the
. § and coefficients of general polynomial equations in one variable. 15

Transformation of equations. Descarte’s rule of signs. Solutions of cubic equations
(Cardon method) , Biquadrate equation.

Group Theory:Definition and properties of a group, Abelian groups, Examples of
Iv  [Broups, S_ub_groyps and examples, Cosets and. their properties, Lagrange’s theorem
and its applications, Normal subgroups and their properties, Simple groups, Factors

oups .
groups 15
Part C - Learning Resource :
Text Books, Reference Books, Other Resources
Text Books Recommended-
1. RamjiLal (2017). Algebra 1: Groups, Rings, Fields and Arithmetic. Springer.
2. Nathan Jacobson (2009). Basic Algebra 1 (2™ edition). Dover Publications
3. John B. Fraleigh (2007). 4 First Course in Abstract Algebra (7" edition). Pearson
Reference Books Recommended- '
4. Michael Artin (2014). Algebra (2" edition)). Pearson.
5. Stephen H. Friedberg, Arnold J.Insel& Lawrence E. Spence (2003). Linear Algebra (4%edition).
Prentice-Hall of India Pvt. Lt
6. Joseph A. Gallian (2017). Contemporary Abstract Algebra (9™ edition). Cengage.
7. Kenneth Hoffman & Ray Kunze (2015). Linear Algebra (2" edition). Prentice-Hall
8. I N. Herstein (2006). Topics in Algebra (2™ edition), Wiley India.
E-resources: https://onlinecourses.nptel.ac.in
https://epqp.inflibnet.aci.in
Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: ’ 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Examination (ESE): 70 Marks
Continuous Internal Test /Quiz — 20420 Marks | Better marks out of two test/quiz +
- | Assessment (CIA) Assignment/Seminar- 10 Marks | obtained marks in Assignment shall
(Conducted by course teacher) ) , be considered against 30 marks
End Semester Two Section-A&B
‘Examination Section-A: Q1.0Objective- 10x1=10 marks Q2, Short answer type question-5x4=20marks
(ESE) Section-B: Descriptive answer type question, 1 .out of 2 from each unit- 10x4= 40 Marks
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FOUR YEAR UNDER GRADUATE PROGRAM(2024-28)
DEPARTMENT OF MATHEMATICS

COURSE CURRICULUM -2024-25
Part A: Introduction :
Progl:am: Buc.helor in Sclence SEMESTER-I/IV/V/VI | Session: 2024-2025
: Cenlﬁcntchlp]oma/DegreelHonurs)
1 | Course Code MASEC-1
2 | Course Title Introduction to LATEX
3 | Course Type Skill Enhancement Course (SEC)
4 | Pre-requisite (if, any) Basic understanding of document editing, familiarity with

markup languages, and willingness to learn LaTeX syntax
and formatting conventions.

5 Course Learning Outcome This Course will enable the students to:
(CLO) : > Make different Alignments in a document and an
Application for a job.

Generate Bio-Data, and Table Structures.
Create Mathematical Statements using LaTex.
Prepare Articles and Inserting Pictures. .
Prepare Question paper and PowerPoint presentation

in LaTeX format,

YVVY

6 Credit Value 2 Credits Credit = 15 Hours — Theoretical

(IC+1C) ’ learning and

= 30 Hours Laboratory or Field
learning/Training

7 Total Marks | Max. Marks: 50 | Min Passing Marks: - 20

Part B: Content of the Course
Total No. of Teaching—learning Periods;

Theory— 15 Periods (15 Hrs) and Lab. or Field learning/Training 30 Periods (30 Hours) .
Unit Topics (Course contents) No. of Period
I Basics: Introduction to LaTeX, Text, Symbols and Commands, Document 15
layout and organization, displayed text. Mathematical formulas, Graphics
inclusion and color, Floating tables and figures, User customizations,
Beyond the Basics: Document managemerit, Postscript and PDF,
Beamer, Frames, Bibliographic data bases and BiBTeX, Presentation

material, B

I Practicals Based on- 30
LIntroduction to TeX and LaTeX- Creating and typesetting a simple.
LaTeX document, :

2.Adding basic information to documenfs- Environments, Footnotes,
Sectioning, Displayed material.
3.Accents and symbols- Mathematical typesetting (clementary and
advanced): Subscript/ Supersojpt, Fractions, Roots, Ellipsis, ./
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g;ﬁg‘:m:g:&:hlsymbo]su Arrays, Delimiters, Multiline formulas,
mode. g ng above another-Spacing and changing style in math
6.Pictures and gra
phics in LaTeX-
Plotting of functions éX-Simple pictures using PSTricks,
7.Beamer, mees-Seftmg up beamer document, Enhancing beamer
presentation
8.Bibliographic data bases and BiBTeX-Create and manage
bibliographic references using BiBTeX |

Part C - Learning Resource
Text Books, Reference Books, Other Resources

Text Books Recommended-
1. Murugan Swaminathan, Latex For Beginners, Publisher: Notion Press
Reference Books Recommended
2. Dilip Datta,Latex in 24 Hours A Practical Guide for Scientific Writing,Springer
E-resources:
Free Online LaTeX Editor- https://www.overleaf.com/

PART -D: Assessment and Evaluation
Suggested Continuous Evaluatmn Methods: :

Maximum Marks: 50 Marks
Continnous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks
Continuous Internal Test/ Quiz-(2): 10 & 10 Better marks out of the
Internal Assignment/Seminar +Attendance - 05 two Test/Quiz
Assessment Total Marks ~ 15 + obtained marks in
(CIA): Assignment shallbe
(By Course considered against 15
Coordinator) _ Marks ,
End Semester Laboratory / Field Skill Performance: On spot Managed by Coordinator
Exam (ESE): Assessment as per skilling
A. Performed the Task based on learned skill -
20 Marks
B. Spotting based on tools (written)
— 10 Marks
C. Viva-voce (based on principle/technology) -
05 Marks '
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FOUR YT
YEAR UNDER GRADUATE PROGRAM(2024-25)

DEPARTMENT OF MATHEMATICS

COURSE CURRICULUM

Part A: Introduction

Program: Bachelor in
(CerﬂﬂanDipIomn/chreSelci;?r:::s) G5B e, WIVIVIVI | Session: 2024-2025
1 | Course Code Semester
2 | Course Title MASEC-2
3_| Course Type Python
4 | Pre-requisite (if, any) e Skill Enhancement Course (SEC)
Yy Basic understanding of programming concepts, familiarity with
5 | Course Learning O Sy
(CLO) g Qutcome This Course will enable the students to:
> To write python programs , develop a small application .and
logic for problem solving.
» To be familiar about the basic constructs of programming
such as data, operations, conditions, loops, functions etc.
> To be familiar with string and its operation.
> To develop basic concepts of function and terminology-
» To determine the methods to create and develop Python
programs by
> Utilizing the data structures like lists and tuples.
6 Credit Value 2 Credits Credit = 15 Hours — Theoretical learning and
(1C+ 1C) | = 30 Hours Laboratory or Field learning/Trainin,
7 | Total Marks Max, Marks: 50 [ Min Passing Marks: 20
Part B: Content of the Course
UNI . No. of
T Topics Hours
1 (A) Python Basic and IDE :- 15

Introduction of Python, Installing Python, Running Simple Program, Removing Keys,

Traversing a Dictionary . 4 '
Basic of Python :-Data type of Python., Variable declaration rule, Python Identifier and
reserved words, Input Output Function

Operator of Python, Advanced Python operator(Membership and identity), Comments

in Python, Line and Indentation,
(B) Conditional structure :- if Statements, if -else and statement, Nested if , if-elif-

else ladder Loop Control Structure, While loop, For loop, Nested loop, Break Statement,
Continue Statement, Pass Statement - Practical 6 ,7& 8

(C) String and Function ]
String Basics, Accessing and updating String, Built-in String Methods
Function in Python, Declaration and Calling function, Function Argument, Anonymous
Functions .
Python Lists, Accessing and ppdating List, Basic List Operation, Built-in List Methods,
faﬂgfr:i. Tuple, Accessing and updating tuple, Basic tuple operation, Built-in tuple
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r']]_ List of practicals based on Python :-

sgr:c?}fjl 1 ',W"ﬂe a Python program that asks the user for their name and
» 1hen prints a message greeting the user with their name and menti oning

their age,

* Practical 2 - ]?eﬁne a list with at least three elements of different data
tYDeS_ and print the list.

*  Practical 3- Writeaprogram thattakestwonumberandprint thesumof
thesenumbers.

" Pratzitijcal 4 -Writeaprogramtocheckwhethertheinputnumberiseven
orodd.

* Practical 5- Write a program to compare three numbers and print the
largest one.

Practical 6- Writeaprogramtoprintfactors ofagivennumber.

Practical 7-Writeaprogram toprint tableusingwhileLoop.

Practical 8 -Writeaprogramtocreatethe followingPattern

Practical 9- Write a Python program that takes a lowercase string from the

user and converts it to uppercase.

*  Practical 10- Write a function that takes a string input and checks if it is a
palindrome or not,

= Practical 11- Write a Python program that defines a finction to calculate the
sum of two numbers. .

*  Practical 12- Create a tuple representing the days of the week and
update the last element with "Sunday"”. Print the updated tuple.

= Practical 13- Write a Python program that concatenates two tuples and
prints the concatenated tuple. ‘

»  Practical 14- WAP to create a list of numbers and sort the Iist in
ascending order.

= Practical 15- Write a list function o convert a string into a list,

as in list (-abc) gives [a, b, c].

30

Part C - Learning Resource

Text prké, Reference Books, Other Resources

Text Books Recommended-
1. Fundamentals of Python first programs, 2nd Edition, Kenneth A. Lambert.
2. Beginning Python from Novice to Professional, Third Edition, Magnus Lie Hetland

Reference Books Recommended-

3. Python for Science and Engineering, Hans-PetterHalvorsen. 7
4, Python Programming: An Introduction to Computer Science, Third Edition, John Zelle.
5. Introduction to Scientific Computing in Python, Continuum Analytics and Robert Johansson.

E-Recourses:

https://onlinecourses.nptel.aciin

https://epgp.inflibnet,aci.in

https://swayam.gov.in

htips://www.mooc.org

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
Contimuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks
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Continuons Interna] ﬁ\
rAssessmem (CIA): nternal Test / Quiz~2):  10& 10

Assi .
(By Course Coor dinator) Slgnment/Seminar +Attendance - 05

Better marks out of the

Tot ” two Test / Quiz
al Marks 15 + obtained marks in
Assignment shall be
considered against 15
. End Se : : e
SE): tester Exam Laboratory / Field Skill Performance: On spot Managed by Coordinator
. Assessment , as per skilling
A. Performed the Task based on learned skill - 20
Marks
B. Spotting based on tools (written) -10
Marks
C. Viva-voce (based on principle/technology) - 05
Marks

Name and signature of convener & members of CBOS-
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OUR YEAR UNDER GRADUATE PROGRAM(2024-28)
DEPARTMENT OF MATHEMATICS

COURSE CURRICULUM

Part A: Introduction

Officer-In-Cha

C:"*;a:ao-_n '

e
wnanccd Nandizumar Patal

',’f:\ ANty e e H
shwavidyzalaya, Raigarh (C.G.)

iscr-in-Charge wurfnd@mwr,)

Program: Bachelor in Scie =
(Certificat emiplmnegmggzzzis) Class: B.Sc. /II/V Sem | Session:2024-2025
1 | Course Cod
2 Tc oo MAVAC-1
ourse Title : i :
3| Course Typ Basic Mathematics and Logic
Jpe . Value Addition Course

4 | Course Learning Outco - 2 ours

(CLO g Outcome This Course will enable the students-

) »  To orent them towards life-long learning, to
develop power of concentration and to overcome the
fear of mathematics from their mind.

>  To cultivate scientific temper through systematic,
critical and lateral thinking.
»  To enhance their logical, analytical and reasoning
skills useful for competitive exams.
To make understand the relevance and need c:f
quantitative. methods for making business decisions.
5 Credit Value 2 Credits Credit = 15 Hours -

' learning & Observation
6 Total Marks Max. Marks: 50 Min Passing Marks: 20
PART -B: Content of the Course

Total No. of Teaching—learning Periods (01 Hr. per period) - 30 Periods (30 Hours) .
" . . No. of.
Unit . Topics (qulrse contents) Pesiod-
Basic Mathematics
Brief history of Vedic Mathematics (In Indian Knowledge Tradition),
Sanskrit terminology involved in 16 Sutras and 13 Sub-Sutras and their
‘meaning ,
I Addition , Subtraction , Multiplication & Division using different techniques of
s B a a g - » 8
Vedic Mathematics , ) |
Squaring numbers , Square roots _ofperfécl_t squares , Cube roots of perfect cubes
, Methods of quick verification of answers through Digit Sum Method
I Problem based on Numbers, Decimal Fractions, Average, Simple Interest , 8
Percentage ,Clocks
Proplems on Profit & Loss, Discount, Ages, Speed, Time & Distance, Train , 8
Ratio & Proportion, Mixture -
/)
(_pf. Vs ~- ;4/"/ /




\

-

v Logical Ability:
Problems on Series Completion , Coding- Decoding , Inserting the Missing 6
Character , Problems on Mirror Image & Water Image
Problems on Blood relations , Dircction Sense Tests , Cubes & Dice , Logioal
Deductions based on Universal, Particular, Affermative & Negative Premises. ‘J
@ Part C - Learning Resource
Text Books, Reference Books, Other Resources
¢ TextBooks Recommended- | e e
1. Dr. R.S. Aggarwal, Quantitative Aptitude, S. Chand and Company Ltd., New Delhi.
| 2, AbhijitGuha, Quantitative Aptitude, Tata McGraw Hill Publishing Company
! Limited.,New Delhi.
! 3. Dr. R.S. Aggarwal, Verbal & Non —Verbal Reasoning , S. Chand and Company Ltd.,
NewDelhi e _ e i e e
Reference Books Recommended- . . Y ———
4. Rajesh Kumar Singh , Tricky Mathematics , Success Mantra Publications , Patna
5. Govind Prasad Singh &Rakesh Kumar , Text Book of Quickest Mathematics (For all
| Competitive Examinations) v '
! 6.Vedic Mathematics Made Easy Published by Dhaval Bhatia_ 4
PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks _
Continuous Internal | Internal Test / Quiz-(2): 10& 10 Bettermarks out of
Assessment (CIA): Assignment/Seminar +Aftendance - 05 the two Test / sz
(By Course Teacher) Total Marks - 15 + obtained matks in -
Assignment shall be
considered against 15
. End Semester Two section—A & B
- Exam (ESE): Section A; QL. Objective — 05 x1= 05 Mark; Q2. Short answer type- 5x2 =10 Marks
Section B: Descriptive answer type gts., 1out of 2 from eachunit- 4x05 =20 Marks

Name and signature of convener & members of CBOS- ' \
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¥
FOURTH YEAR UNDER GRADUATE PROGRAM(NEP-2020)
Program: Bachelor of Science (2024-28)
DISCIPLINE- MATHEMATICS
Session-2024- 25

DSC -01 to08 DSE-01to12 DGE-01&02
- | Code Title Code| Title Code Title
MASC-01 [Elementary Calculus MASE-01 |Advanced Calculus MAGE-01 |[Elementary Calculus
" |MASC-02 [Algebra MASE-02 [Mechanics MAGE-02 |Algebra
MASC-03 |Differential Equations™ MASE-03 (Numerical Methods
MASC-04 |Abstract Algebra MASE-04 [Number Theory SEC
MASC-05 |Real Analysis MASE-05 |[ntegral Transforms MASEC-01 (Introduction to Latex
MASC-06 |Metric Spaces MASE-06 [Topology MASEC-02 [Python
MASC-07 |Advanced Real - IMASE-07 [Complex Analysis - I
7 Analysis '
MASC-08 |Advanced Abstract MASE-08 [Discrete Mathematics VAC
) ___|Algebra
MASE-09 [Measure Theory MAVAC-01 [Basic Mathematics
L nd Logic -
MASE-10 |General and Algebrai¢ -
) Topology
MASE-11 [Complex Analysis - IT

MASE-12 |[Graph Theory

Program Outcomes(PO):

PO1: Ability to develop scientific temper and acquire in-depth knowledge of algebra,
calculus, real analysis, complex analysis, topology and several other branches of
mathematics. This program helps leamers in building a solid foundation for higher

studies in mathematics.
PO2;Utilize mathematics to solve theoretical and applied problems by critical thinking,
understanding, analysis and synthesis.

PO3. The skills and knowledge gained has intrinsic beauty, which also leads to
proficiency in analytical reasoning, This can be utilized in modeling and solving real life

problems.

PO4.Ability to apply mathematical tools in Physics, Economics, Optimization and other
subjects it will also develop understanding the architecture of curves and surfaces in 3

plane and spaces etc. M AT
oo Qe b
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POS. This pro i . '
and th WllllJ hélp'a[tnh t;Nsﬂlm;lso enable the leamers to join teaching profession in schools
- N ents o enhance thejr employability for government jobs, jobs
§ Insurance and investm ’

d private enterprises.

b

public an ent sectors, data analyst jobs and jobs in various other
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FOUR YEAR UNDER GRADUATE PROGRAM (2024-28)
DEPARTMENT OF MATHEMATICS

>

> Know how to solve second order linear Ppartial differential
___¢quations with constant coefficients.

‘ COURSE CURRICULUM.
Part A: Introduction _
Program: Bachelor in Science]  Semester - IIT Session:2024-2025
i lomn/Degree/Honors) .
|1 | Course Code MASC-03

"2 | Course Title Differential Equations _

3_| Course Type Discipline Specific Course (DSC) ,
4 Pre-,requisite(if any) [ Knowledge of basic Differential and Integral calculus-and differential
- - equation.

5 (C(?.ms)_ca,Learnfng Outcome | This Course will enable the stiidents to:

LO

Learn various techniques of getting exact solutions of certain |
solvable first order differential equations and linear differential
equations of second order.
Understand the genesis of ordinary as well as partial
differential equations. . _
Learn about solution. of first order linear pattial differential
equations using Lagrange's method.

6 _|_Credit Value : —__4C 1Credit = 15 hours- Learning and Observation
7 Total Marks. MaximUip Marks : 100 | Minimum Passing Marks:‘{w
Part B; Content of the Course
Total no of teaching —learning period =60 Periods (60 Hours) D .
UNIT B Topics , __No of Periods
Contributions and Bio'grnphy of Indian Mathematicians: ] ST

I | Differential equations of first

Clairaut’s form and singular sol

Aryabhatta, Varahmihir, Bhaskar-I, Sh;ecdhgrapharya,.Shqupari and Parmeshwar.
| First Order and higher degree Differential Equations

variables are separable, Homogeneous equations; Linear differential 5

equations and equations reducible to linear form, Exact differential equations;

Integrating factor; First order higher degree equations solvable for x, yand D
ations, orthogonal trajectories. )

order and first degree, Equations in which

independent  variable.Method

Linear and Ordinary simultaneous differential equationss:
Linear differential equations with constant coefficients, Homogeneous linear
T ordinary differential equations, Linear diffcrcntjal equations of second

order.Transformation of the equation by changing the dependent variable/the 15

simultaneous differential equations.

of variation of parameters, Ordinary

.

First order Partial‘differen,tla‘l*e:?]‘ﬁﬁti()ns: T
11 Lagrange's solution, Some special types of equation which. can be solved by
methods other than general method, Charpit's general method of solution.

15

—

A 3




Sccopd and higher order Partial differontial equations: :
T Clussification of Linegr partial differentiol equation of sccond order,
Homogeneous and non- homogencous equation with constant coefficients, 15

Partial differential equation reducible to cquation with constant coefficients.
Monge's Method,

fr— .
Part C - Learning Resource

Text Books, Reference Books, Othor Resources

Text Books Recommended-

Dr, M. D. Rajsinghania, Ordinary and partial Differential Equation ,S. Chand and company Pvt.Ltd.

2, AMRH. Siddiqi and P, Manchanda , A first course in Differential Equations with Applications,
Macmillan India Ltd,

Reference Books Recommended- '
Erwin Kreyszig (2011). ddvanced Engineering Mathematics (10™ edition), J. Wiley & Sons
4  B.Rai&D. P, Choudhury (2006). Ordinary Differential Equations - An Introduction, Narosa
Publishing House Pvt, Ltd, New Delhi.
3. Shepley L. Ross (2007). Differential Equations (3" edition). Wiley.
6. George F, Sitnmons (2017). Differential Equations with Applications and Historical Notes (3%
edition). CRC Press. Taylor & Francis. !
7. TanN.Sneddon (2006). Blements of Partial Differential Equations, Doyer Publications.

E-resources: https://onlinecourses.nptel.ac.in
httgs://epgp.inﬂibng‘t,agi.ig

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (CI1A): 30 Marks

End Semester Examination (ESE): i 70.Marks
Continuous Internal Test /Quiz — 20+20 Marks | Better marks out of two test/quiz +
Assessment (CIA) Assignment/Seminar- 10 Marks | obtained marks in Assignment shall be
(Conducted by course teacher) L considered against 30.marks

End Semester | Two Section-A&B ‘

Examination | Section-A: Q1.Objective- 10x1=10 marks Q2. Short answer type question-5x4=20marks
(ESE) Section-B: Descriptive answer type question, 1 out of2 from each unit- 10x4= 40 Marks

Name and signature of convener & Inembers of CBQS-
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FOUR YEAR

UNDER GRADUATE PROGRAM(2024-25)

DEPARTMENT OF MATHEMATICS

COURSE CURRICULUM

Part A: Introduction

Program: Bachelor in Science]

Semester - IV’ | Session;2024-2025

(Dip loma/Degree/Honors)
Course Code _

MASC-04

Course Title

_Abstract Algebra

Coitse: Type

Discipline Specific Course (DSC)

| Pre-requisite(if any) _

Knowledge of algebra, vector space and inner product space.

[V Fq [7Y ] FS

Course'Learning
Outcome (CLO)

> Understand of Homomorphism, Isomorphism of Group

> Understand Cyclic.and Permutation Groups. _ ‘

> Understand vector spaces, subspaces, basis, dimension and their
properties.

> Leatn about properties of linear transformation and isomotphism
theorems. )

| » Understand the concept of linear transformations.

6 | Credit Value

_4C | 1Credit = 15 hours- Leamning and Observation

1|7 Total Marks

Maximum Marks ; 100 _ [ Minimum Passing Marks:40

Part B: Content of the Course

’T‘q’t'z'il no of teachiiig — learning period =60 Periods (60 Hours)

UNIT

Topics_ No of Periods

T . o T, .
third isomorphism
[Classifications of

Isomorphism Theorems 3 Y'C’yc_l_ic and Permutation Groups :
| Group homomorphism ‘and isomorphism with properties; First; second :and 15

properties, Bvenand odd periiitations, Cayley’s theorem.

theorems for groups, Cyclic groups and properties,

subgroup of cyclic groups, Permutation group and

v _ | _senen xn]-:

Ring, Field and Integral Domain, Ideals:

Definition and properties of a Ting, example of rings, Subrings, Integral
| domain and fields, characteristic of ring and field. Ring Homomorphism, _
1T Ideals and Quotient Rings. Field of Quotients of an: Integral Domain,

Euclidean Rings, Polynomial Rings, Polynomials over the Rational Field. The 15
Eisenstein Criterion, Polynomisl Rings over Commutative Rings, Unique
factorization domain, R unique factorization domain impli¢s so is R [x1, x2

‘Vector Spaces:

And its. dimen’sion_.

‘Definition  and examples of vector Spaces. Subspaces. Sum and direct
sum of subspaces, Linear span. Linear dependence; independence and their |
i) basic properties. Basis. Finite: dimensional vector spaces.. Existence :

theorem for bases, Invariance of the number of ‘elements of a basis set. i
Dimension. Existence of complementary subspace of a subspace of a finite
| dimensional vector space. Dimension of sums of subspages, Quotient space

(27 ¥z /‘W




and their representation as matrices. The Algebra of 15

I-dual space and natural isomorphism, Adjoint of a linear transformation,
Part C - L

———~ =~ Learning Resource

— Text Bo‘oks, Reference Books, Other Resources
Text Books Recommendeg- ‘

1. Nathan Jacobson (2009), Basic Algebra 1(2™ edition). Dover Publications,
2. Nathan Jacobson (2009

): Basic Algebra 11 (2™ edition), Dover Publications,
Reference Books Recommended- ) "
3. L M. Gel’fand (1989). Lectures on Linear Algebra. Dover Publications.
4. Kenneth Hoffiman & Ray Kurize (2015), Linear Algebra (2™ edition). Prentice-Hall
S, Serge Lang (2005). Introduction 1o Linear Algebra (2™ edition), Springer India.
6. Gilbert Strang (2014). Linear Algebrg and its Applications (2 edition). Elsevier

E-résources; bttgs:((onlinecourses.ngtel.ac.in '
htfpg:/[gpgp,inﬂibngg,agi:in
bttps:(/swaﬁm.gov. in

Pari D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks;

100 Marks
Continuous Internal Assessment (C1A): 30.Marks
End Semester Examination (ESE): 70 Marks
Continuous Internal Test /Quiz — 20+20 Marks | Better marks out of two test/quiz +
Assessment (CIA) Assignment/Seminar- 10 Marks | obtained marks in Assignment shall be
(Conducted by course teacher) considered against 30 marks

End Semester Two Section-A&B

Examination Section-A: Q1.Objective- 10x1=10 marks Q2, Short answer type question-5x4=<20marks
(ESE) Section-B: Descriptive answer type questi

on, 1 out of 2 from each unit- 10x4=490 Marks

Name and signature of convener & members of CBOS-
@,/V e JSLved s ‘})\ M
" I Dmncéf , W ' —_—
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FOUR Y AR UNDER GRADUA

_ To PROGRAM(2024-28
L] e ¢
DEY Ag (l) %III‘?N I or MATHEMATICS :
——— ;
_lln:‘t A Intro duction SIi CURRICULUM
Program; X :
. sclonl:\::dur n Semestor - 1M1 Sesslon:2024-2025
_Hmplnmnll)c;;rcqnonorn)
*é Couese Cod MASE-01
3 ggﬁg: :R}::; Advarced Galoulus
—— Pro-roquisite (TF i Discipline. Speoific Tlective (DSE)
5| Gotmso L § i any) Bf\&:lc ide of olementary differontial and intogral calculug
Out earming Tlhis Course will enable (ho stadents to:
utcome (CLO) Culoulato the limit and examine the continuity and understand the
concepts of limit , continuity and differentiability of functions of |
more than one variable with geometrical interpretation.
»  To Understand. tho concepts of mean value theorems with their
applications
» To understand the concept of maxima and minima for functions of
two.and theeo variables with (heir uses and techniques
» Understand conceptual variations while advancing from one
variable to severplvariables in calculus. :
> Understand the concept of integration of functions of two and three
varinbles and their evaluation technique with emphasis on beta and
gamma funotions .
6 Credit Valuo ' 4C 1Credit = I5 hours- Learning and observation
7 Total Marks Maximum Marks ; Minimum Passing Marks:40
100 -

Part B: Content of the Course

Total no of teaching — learniug period =60 Periods (60. Hours)
UNIT Topics No of Periods

Limit and continuity of function of two and three varlables, Mean value theorems

I of function of two ‘variables- First mean value theorem and taylor's theorem.

Partial Differentiation and Euler's theorem on homogeneous functions, Change of 15
variables. : ;
Partial Derivation and differentiability of function of two variables. Schwartz's

1L theorem, Young's theorem, Implicit function theorem, Fourier series, Fourier 15

cxpansion of piece wise monotonic function. ‘
Jacobians , Maxima, Minima and saddle points of function of two variables.

T Lagrange's multipliers method. Envelopes, Bvolutes 1S
Beta and Gamma function. Double and triple integrals .Dirichelet's integrals,
IV | Change of order of integration. 15




Part C - Learning Resource

Text Books, Reft
Text Books yPTT—— erence Books, Other Resources

;‘ Samt?‘kh Prasad (2016). Differential Calculus (19th edition), Pothishala Pvt. Ltd,
vathematical Analysis, S.C. malik and S. Arora, New age international,Delhi

2. Howard Anton, I. Bivens & Stephan Davis (2016). Calculus (10th edition). Wiley India.
ﬂt}bﬂel Klambauer (1986). Aspects of Calculus. Springer-Verlag.

5. Wieslaw Krawcewicz & Bindhyachal Rai (2003). Calculus with Maple Labs.

6.Principles of Mathematical analysis, W.Rudin,McGraw Hill Publication

7Jerrold Marsden, Anthony J. Tromba & Alan Weinstein (2009). Basic

8. James Stewart (2012). Multivariable Calculus (7th edition). Brooks/Cole. Cengage.

E-resources:

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks
- Continuous Internnl Assessment (CIA): 30 Marks

End Semester Examination (ESE): 70 Marks ]
Continuous Internal Test /Quiz — 20+20 Marks | Better marks out of two test/quiz +
Assessment (CIA) Assignment/Seminar- 10 Marks | obtained marks in Assigninent shall
(Conducted by ¢ourse teacher) F be considered.against 30 marks

End Semester
Examinatlon

(ESE)

Two Section-A&B o )
Section-A: Q1.Objective- 10x1=10 marks Q2. Short answer type question-5x4=20marks
Section-B: Descriptive answer type question, 1 out of 2 from each unit- 10x4=40"Marks

Name and signature of convener & members of CI}O_S'- :
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FOUR YEAR UNDER GRADUATE
R UNDEF PROGRAM (2024-28
DEPARTMENT OF MATHEG oo ( \

COURSE CURRICUL
Part A: Infroduction i
ro : i : i
%ﬁﬁﬁ,’ﬁ,”.ﬁfgfg& f:,‘:)“ce Semester - IV Session:2024-2025

> gg“m Coide : MASE-02

urse Title ,
3 | Course Type T MEC.HANICS
4 | Provecnion T - l?lsuphne Specific Elective (DSE)

quisite(if any) Basic idea of Statics and Dynamics

5 | Course Learning This Course will enable the students to:

Outcome (CLO) i > The object of the paper is to give students knowledge of basic
mechanics such as simple harmonic motion, motion under other
laws and forces.

> Learn about a nul point; a nul line, and a mul plane with respect
to a system of forces acting on a rigid body together with the
idea of central axis.
> Understand mnecessary conditions for the equilibrium of
particles acted upon by various forces and learn the principle of
virtual ‘wark for a system of coplanar forces acting on a rigid
body. Determine the centre of gravity of some materdalistic
systems and discuss the equilibrium of a uniform cable hanging
freely under-its own weight.
> Deal with the kinematics and kinetics of the rectilinear and
planar motions of a particle including the constrained
oscillatory motions of particles. Learn that a particle moving
under a central force describes a plane curve and know the
Kepler’s laws of the planetary motions, which were deduced by
him long before the mathematical theory given by Newton.
>  Understand the reduction of force system in three dimensions
to a resultant force acting at a base point and a resultant couple,
o which is independent of the choice of base of reduction.
6 Credit Value 4C 1Credit =15 hours-Learning and Observation
7 Total Marks Maximum Marks : 100 | Minimum Passing Marks40
Part B: Content of the Course
Toatal no of teaching — learning period =60 Périods (60 Hours)
UNIT Topics No of Periods
Analytical conditions of equilibrium of Coplanar Forces. Forces in three 15
I dimensions, Poinsot’s céntral axis, Wrenches, Null lines and planes.
11 Virtual work, Stable and Unstable equilibrium, Catenary: .15
Velocities and accelerations along and transverse directions, and along
I tangential and normal directions, Simple harmonic motion, Motion under 15
other law of forces. Elastic strings.

Gt MU
o 2 7 07




Motion in resisting medigny Constrained ‘motion, Motion on smooth and
v ;g:glh pla;anb curves, Motion of particles of varying mass, Central orbit, 15

eplers laws of motion, Rocket motion, Motion of particle in three
dimensjons,

Part C - Learning Resource

_Text Books, Reference Books, Other Resources

Text Books Recommended-
1.R.S, Verma (1962). a text books of statics Pothishala Pyt. Ltd.
2. P.L, Shrivastava (1964). Elementary dynamics. Ram Narayan Lal, Beni Prasad

Publishers Allahabad

Reference Books Recommended-
3. A.8. Ramsey (2009), Statics, Cambridge University Press
4, A.S. Ramsey (2009), Dynamics, Cambridge University Press
5. S.L. Loney (2006) , An Elementary Treatise on the dynami

bodies. .
6.JL. Synge an Griffith (1949). Principal of Mechanics, McGraw-Hill.

cs of a partical and of rigid

E-Recourses:

h

https://onlinecourses.nptel.ac.in
s://epap.infilbnet.adl.in

https://swayam.gov.in
https://www.mooc.org

Part D; Assessment and Eyaluation

Buggested Continuous Evaluation Methods:

Maximum Marks: A
Continuous Internal Assessment (CIA): 30 Marks

100 Marks

End Semester Examination (LSE): 70 Marks
Continuous Internal Test /Quiz - 20+20 Marks | Better marks out of two test/quiz +
Assessment (CLA) Assignment/Seminar- 10 Marks | obtained marks in Assignment shall
(Conduycted by couse teacher) be considered against 30 marks
End Semester | Two Section-A&B
Examination | Section-A; Q1.Objective- 10x1=10 marks Q2. Short answer type question-5x4=20marks
(ESE) Section-B: Descriptive answet type question, 1 out-of 2.from each unit- 10x4=40 Marks

Name and signature of convener & members of CBOS-
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V| Pro-roqululto (I any Tiilo undotstaiidlng of ducimont edling, trenlliarfty vith

""':’kllh languages, and willingnens to lsar [&16% syntax
e : B T

5 %"““" Loatnlng Outoomo [ Ky Conrno wfll onble the studonls tos

(CLO) S Muako difforsnt Allgnments fn a document and an

Appllentlon ~ for a Jub,
¥  Qonorate Blo-Data, and Vable Btrugturos,
> Cronto Matheratlenl Statermonts using Lel'ex,
> Proparo Artlolos and Insorting Plotures.
S Moparo Questlon paper and PowerPolnt presenta tion

In La'l'eX format,

0 Crodlt Valuo 2 Crodliy Credit = 19 TTours — Theoretical
(1C 1 1C) learning and

= 30 IHours Laboratory or Ileld
: learning/Tralniny
Mux, Murks; 50 [ Min Passing Marks: 20

7 Totn] Murks

-

Tari B: Conlont ol the Courso

Total No. of Tonching-leacnlng Perfods;

“Mhoory = 18 Porlods (18 Lri) angl_Lab, or Vlold loaralng/Cralylug 30 Perlods (30 Hgues) oo |
Unlt , Toples (Courso contents) No. of Perlod

1 Baslea: Introduction to La'ToX, Toxl, Bymboly and Commarls, Document 15
layout und organizatlon, diypluyod toxt, Mathematlenl forrmulas, Graphlos
inclusion and color, Floating tnblen and {igures, Ukor customlzatlons,
Boyoend tho Basley: Docummont managomont, Tostsecipt and PDY,

Beomor, Framos, Bibllographic data banes and BIBTeX, Prerentation

malerial,
Practlcaly Based on- 30

11
L.Introduction (o 'TeX and LaTeX« Creatlng and typogetting a slmplo

LaTeX dooument,
2.Adding Daslc information (o documonts- Navironments, Footnotes,

Scctlonlng, Disployed material.
3.Acconts and symbols- Mathematical typosotting (olomentary and

ndvanoed): Subscript/ Suporeonpt, ¥roctlons, loots, Llllpsis,
i g L e
ﬁ 49 M W

Officer-ln-Chargo (seade ut)
gpaheod Mandicmar Patol
aya, Faigarh (C.G.)
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Jutting
il B one thing above anothor-Spacing and changing style Jn math

6.Plctures nna gy T
Plotting of ot ;;l::phlcu In LaTeX-Simple plotures uaing PSTrlcks,

7' ¥
Bonmer, Framos-Sotting up begmor documont, Enhancing beamor

4.Ma(
athomiatlenl symbols. Arrays, Dollml{ors, Multllino formulas, ’

presceatation
8.Biblograpnic datn  Dbas
sos and  BIBTeX-Crente and jmanage
bibliographie refarencos using BIBTeX ” J

>
Part C= LearnimrLRosource

Text Boplks, Reference Bonks, Ollior Iosourcos
Text Books Recommended-

1. Murugan Swaminathan, Latex For Beginners, Publisher: Notion Pross
Reference Books Recommended ‘ ’

2. Dilip Datta,Latex in 24 Hours A Practical Guido for Sciontific Writing,Springer
E-resourcos:
Free Online LaTeX Editor- https://www.overleaf.com/
PART -D: Assessment and Evaluation
Suggested Continuous Bvaluation Mothods;
Maximum Marks: ' 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks
Continuous Internal Test / Quiz-(2); 10 & 10 Better marks out of'the
Internal Assignment/Seminar +Attendance - 05 two Test/ Quiz
Asscssment Total Marks ~ 15 -+ obtained marks in
(C1A): Assignment shall be
(By Course considered against 15
Coordinator) Marks
End Semester Laboratory / Field Skill Performance: Oun spot Managed by Coordinator
Exam (ESE): Agsesgment as per skilling
A. Performed the Task based on learned skill -
20 Marks
B. Spotting based on tools (written)
— 10 Marks
C. Viva-voce (based on principle/technology) -
05 Marks

Name and signature of convener & members of CBOS- C
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FOUR YEAR UN
UNDER GRADUATE PROGRAM(2024-25)

DEPA(I:{SMT OF MATHEMATICS

Part &+ Tivodaction URSE CURRICULUM

gram: Bachelor in Sci

(Czrﬁﬁuta’Diplam’l;.;mesgin?;) Clss:BSc. IAVIfVI | Sessior 2024-2025

1 | Courss Coda Semrester /

2 | Course Titl= LII;Y‘A%?)G-Z

3 | Cour on

T Lype SKill Enhzncement Course (SEC)

Tequistte (I, 2ny) Besic undersiznding of progremming concepts, Gmilizrity with

SymEEx

This Course will enzble the students 102

> To wie pyihoa prog=s , éevelop 2 so=ll
fogic S problem solving .
To be Smilizr zhout the besic comsanots Of progretining
soch es dztz, apa:z:ims,mndﬁim%b??%m“—
To be frmifizr wih string 2nd fs operation. .
To develop besic concepts of fmetion znd terrnoIoZy.
To Germine fhe mefhods o crezte znd develop Python
pogrems by .
> m&@mmfmzﬁ@m

zppBcztion zod

VVY VvV

M=I5,HD‘.ES~Z7’M’W§M

6 | Credit Vale 2 Gredis L e
(iC+1C) | = 30 Hozrs Laboratory or Field learming/iraining
Win Passing Merkss 20 |

7 | Total Marks

Mex Merks: 50 |

Part B: Confent of the Course

ONI o No.of
T o= Hoors
i5

I | (A) Prthon Basic and IDE =
Infroduction of Pythaon, Tnstzlling Python, Rooming St=ple Prog==, Remmving Keys,

Traversing z Dictionary -

(C) String and Function

Functions

Basic of Python :mme@mv@g&mmhmmm
reserved words, Input Onip=t Fooction
| Operztor of Python, Advarced Python operztor(Membersiip zrd iderstty), Comments
| in Python, Line and Indentation,

(B) Condifionzl structore - i Stzfements, if <lsezad siztamert, Nest=d if , s-<lift-
else ladder Loop Control Structre, While loop, Fer loop, Nest=d Ioop, Brezk Stztement,
Cantinne Stztement, Pzss Stztement - Precticzl 6,7& 8

SningBasics,Accessfngzﬁdnp&ﬁngS!:ﬁ:g,BEﬂi-mSﬁng
Function in Python, Declzrztion znd Calfing fimefion, Foufion Argrment, Ancmymons

Python Lists, Accessing and npdating List, Bzsic List Operztion, Built-in List Methods,
Python Tuple, Accessing end npdzting tople, Bzsic tople operztion, Built-in tmple

P e bp/ ()V Wil
(yr“- 7 % st/ //N/ GW &g

> s 0
- repema TR 5
{ %7 -~ =g e . - -
(¥ s ass .. nar Palel = IFTTIS
aaaaa e P - ~ sman
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I | Listof practicals based on p vthon :-
*  Practical | - Write a Pyth.on N
age, then prints a mes program that asks the user for their name and
their age, 8age greeting the uscr with their name and mentioning
" Practical 2 - Define a list wi
list with at . t data
. lt,ypes: and print the ljst, least three elements of differen
ractical 3- Writeaprogram thattakestwonumberandprint thesumof
thesenumbers.
= . ' ‘ ) ’
z:;técal 4 -Writeaprogramtocheckwhethertheinputnumberiseven
*  Practical 5- Write a program to compare three numbers and print the
largest one.
Pm‘f'cal 6- Writeaprogramtoprintfactors ofagivennumber.
Pract{cal 7-Writeaprogram toprint tableusingwhileLoop.
pfac*{cal 8 -Writeaprogramtocreatethe followingPattern
Practical 9- Write a Python program that takes a lowercase string from the

user and converts it to uppercase e

* Practical 10- Write a function that takes a string input and checks if itis a
palindrome or nof,

»  Practical 11- Write a Python program that defines a fanction to calculate the
sum of two numbers. :

*  Practical 12- Create a tuple representing the days of the week and
update the last element with "Sunday". Print the updated tuple.

®  Practical 13- Write a Python program that concatenates fwo tuples and

prints the concatenated tuple, e
= Practical 14- WAP to create a list of numbers and sort the list in

ascending order. L .
= Practical 15- Write a Jist function to convert a string into a list,

as in Jist (-abc) gives [a, b, c].

30

Part C - Learning Resource ]
' Text Books, Reference Books, Other Resources

Text Books Recommended-
1. Fundamentals of Python first programs, 2nd Editiom, Kenneth A. Lambert.
2. Beginning Python from Novice to Professional, Third Edition, Magnus Lie Hetland

Reference Books Recommended-

3. Python for Science and Engineering, Hans-PetterHalvorsen.
4. Python Programming: An Introduction to Computer Science, Third Edition, John Zelle.
s. Introduction to Scientific Computing in Python, Continuum Analytics and Robert Johansson.

E-Recourses:

h_bgns:f/onlinecourses.npte].ac;in
ht_ms://eggp'.inflibnet.aci.in
https://swayam.gov.in
https://www.mooc.org

PART -D: Assessment and Evaluation

Suggested Contimuous Evaluation Methods:

Maximum Marks: 50 Marks
Contimous Internal Assessment (CIA); 15 Marks
End Semester Exam (ESE): 35 Marks
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Continuong Inter [Tt :
nal
Assessment (C1A); pecroal Test Quiz-(2): 19 & 10

(By Course Coordinator)

- End Semester Ex
(BSE): =

—

Assignment/Sepi
Total Marks _cmmur +Attendance - ?55

Better marks out of the
two Test / Quiz
+ obtaincd marks in
Assignment shall be
considered against 15
Marks

Laborato i N
Aisian er:t/ Field Skill Performnnce: On spot

P )
h;arrfgmed the Task based an learned skill - 20

B, ffnc:‘tj:smg based on tools (written) -10

C R;Zt‘l(;\mce (based on principle/technology) - 05

Managed by Coordinator
as per skilling

N .
ame and signature of convener & members of CBOS-
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A

FOUR YEAR
UNDER GRADUATE PRO GRAM(2024-28)

COURSE CURRICULUM

Parlt) At Introduction
rogram: ‘Bachel'or In Science

ms: B.Sc. /III/V Sem

OF MATHEMATICS

Session:2024-2025

MAVAC-1

[CourseType ™——————

Course Learnin
(CLO) g Outcome

Basic Mathematics and Logic

Value Addition Course

This Course will enable

the students-

»  To orient them towards life-long learning, to
develop power of concentration and to overcome the
fear of mathematics from their mind.

To cultivate scientific temper through systematic,
critical and lateral thinking.
To enhance their logical, analytical and reasoning
skills useful for competitive exams.

To make understand the relevance and need of
quantitative . methods for making business decisions.

S Credit Value

2 Credits

Credit = 15 Hours -
learning & Observation

6 Total Marks

Max. Marks: 50

Min Passing Marks: 20

PART

-B: Content of the Course

Total No. of Teaching—learning Periods (01 Hr. per period) - 30 Periods (30 Hours)
o Na. of

Unit

-

‘Topics (Course contents)

Period

Basic Mathematics

meaning ,

Vedic Mathematics ,

Brief history of Vedic Mathematics (In Ihdian,_l(r;owlcdge Tradition),
Sanskrit terminology involved in 16 Sutras and 13 Sub-Sutras and their

Squaring numbers , Square roots of perfect squares , Cube roots of perfect cubes
, Methods of quick verification of answers through Digit Sum Method

Addition , Subtraction , Multiplication & Division using different techniques of 3

=

Percentage ,Clocks

Problem based on Numbers, Decimal Fractions, Average, Simple Interest ,'

Ratio & Proportion, Mixture

Problems on Profit & Loss , Discount, Ages, Speed, Time & Distance, Train ,

(P27 -

\V4

abW/‘ |

Bl T LR Y o) (P ,
Uu...\,au?.x.‘;f_"."v?:ﬂl-‘ﬂﬂ?myi)
Chatymm ot N o

shanccd Nandiwumar Patel

Ishwavidyalaya, Raigarh (C.G.)
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— .
Iv f).oggcal Ability;
roblems on Serjes Complet
et] odino. . . e
Character) Problems on Mpirror(')lrrlna’geC gcdlggate?;s;::g 1 Rngecting: the Misink 6

PrObl H » £
Dedu:gfn:[:,?lo:d relathns » Direction Sense Tests , Cubes & Dice, Logical
Sed on Universal, Particular, Affermative & Negative Premises.

T Part C - Learning Resource
n €X ’
Text Books Recommented: oo Duoks, Qther Resourees

et A — —~—r i ~— —e—

1. Dr. R S. Aggarwal, Quantitative Aptitude, S. Chand and Company Ltd., New Delhi.
2, Abhijj 1tGuha, Quantitative Aptitude, Tata McGraw Hill Publishing Company

* Limited.,New Delhi,
i 3. Dr: R.S. Aggarwal , Verbal & Non —Verbal Reasoning , S. Chand and Company Ltd.,
NewDelhi - : ' -- e e
Reference Books Recommended- - T m*.-m-m ) rmm

4. Rajesh Kumar Singh , Tricky Mathematics , Success Mantra Publications , Patna

5. Govind Prasad Singh &Rakesh Kumar , Text'Book of Quickest Mathematics (For all
Competitive Examinations)

r_6:Vedic Mathematics Made Easy Published by Dhaval Bhatia_

_PART -D: Assessment and Evaluation
Suggested Continucus Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks )
Continuous Internal Internal Test/ Quiz-(2): 10& 10 Better'marks out of
Assessment (CIA): Assignment/Seminar+Attendance - 05 the two Test / Quiz
(By-Course T,eacherj ‘Total Marks - 15 + obtained marks in
T Assignment shall be
considered against 15
- Marks
" End Semester Two section— A & B o
. Exam (ESE): Section A: Q1. Objective —05 x1= 05 Mark; Q2. Short answer type- 5x2 =10 Marks
] Section B: Descriptive answer type gts., 1out of 2 from each'unit- 4x05 =20 Marks

Name and signature of convener & members of CBOS- (i A
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FOURTH YEAR UNDER GRADUATE PROGRAM(NEP-2020)
Program: Bachelor of Science (2024-28)

DISCIPLINE- MATHEMATICS

Session-2024- 25
DSC -01 to08 DSE-01to12 DGE-01&02
C'ode _Title Code| Title Code Title
MASC-01 [Elementary Calculus | MASE-01 |Advanced Calculus MAGE-01 Flementary Calculus
MASC-02 |Algebra MASE-02 Mechanics MAGE-02 [Algebra
MASC-03 |Differential Equations™ | MASE-03 |[Numerical Methods
MASC-04 |Abstract Algebra MASE-04 [Number Theory SEC
MASC-05 |Real Analysis MASE-05 [[ntegral Transforms MASEC-01 [Introduction to Latex
MASC-06 | Metric Spaces MASE-06 [Topology [ MASEC-02 [Python
MASC-07 |Advanced Real " |MASE-07 |Complex Analysis - I
Analysis - , . '
MASC-08 |Advanced Abstract MASE-08 [Discrete Mathematics VAC
Algebra , ' ,
MASE-09 |Measure Theory MAVAC-01 [Basic Mathematics
. __and Logic
"MASE-10 |General and Algebraic
A Topology
MASE-11 |Complex Analysis -1I i
MASE-12 [Graph Theory

Program Outcomes(PO):

PO1: Abiiity to develop scientific temper &
calculus, real analysis, complex analysis, ‘
mathematics. This program helps leamers in buil

studies in

mathematics.

nd acquire in-depth knowledge of algebra,
topology and several other branches of
ding a solid foundation for higher

PO2:Utilize mathematics to solve theoretical and applied problems by critical thinking,
understanding, analysis and synthesis.

PO3. The skills and
proficiency in analytical reasonin

problems.

knowledge gained has intrinsic beauty, which also leads to
ing. This can be utilized in modeling and solving real life

atical tools in Physics, Economics, Optimization and other

PO4.Ability to apply mathem ..

subjects it will also develop understanding the architecture of curves and surfaces in
i |
"

plane and spaces etc. Ml
b ™ % cae o
[ k-
o ;Q/’ T Ak T )

n=-~. Nanolumar Patel
| PN
vicvaloya, Raigarh (C.G.)




PO5. This program will also enable the learners to join teaching profession in schools
and this will help the students to enhance their employability for government jobs, jobs

in banking insurance and investment sectors, data analyst jobs and jobs in various other
public and private enterprises.
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FOUR YEAR UNDERGRADUATE PROGRAM (2024-28)
DEPARTMENT OF MATHEMATICS

COURSE CURRICULUM
Part A: Introduction
Program: Bachelor in Semester - V Session:2024-2025
Science
(Degree/Honors)
1 | Course Code MASE-03
2 | Course Title  Numerical Methods
3 | Course Type Discipline Specific Elective (DSE)
4 | Pre-requisite ( ifany) | Basic idea of Numerical solutions, Differential equation and theory of
eqll,tion.v
5 | Course Learning This Course will enable the students to:

Outcoime (CLO) > 'The aim of this course is to teach the student the application of
various numetical techniques for variety of problems occurring in the
daily life.

S The main outcome will be that student will be able to handle
problems and finding approximated solution.
$  Obtain numerical solutions of algebraic and transcendental
equations. -
» Find numerical solutions of system of linear equations and to check
the accuracy of the solutions.
> Learn about various interpolating and extrapolating methods to find
) v numerical solutions.
6 | CredjtValue 4C | ICredit=I5 hours-Learning and Observation
7 | Total Marks “Maximum Marks: 100 Mihiﬁ;umPaSSinngarks:Z&Ov

Part B: Content of the Course _
“Total no_of teaching —learnin )

period =60 Periods (60 Hours)
___UNIT - Topics - No of Periods
' Numerical Mothods for Solving Algebraic and Transcendental Equations
| Round-off ertor and computer arithmetic, Local and global truncation errors,
1 Algorithms and convergence; Bisection ‘method, false position method, fixed 15
point iteration method, Newtoti's method and secant method for solving
equations.
Lagrange and Newton interpolations; Piccewise linear interpolation, Cubic
i spline interpolation, Finite differerice operators, Gregory Newton forward and 15
backward difference interpolations. ._
First order and higher order approximation for first derivative, Approximation
o for second derivative; Numerical integration: Trapezoidal rule, Simpson's rule 15
and its error analysis, BulirschStoer extrapolation. methads, Richardson *
extrapolation. )
Euler’s method, RungeKutta methods, Higher order one step method, Multi-
v step methods; Finite difference method, Shooting method, Real life examples:
Google search engine, 1D and 2D simulations, Weather forecasting, 15

ey
T T = 07 &
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Part C - Learning Resource

Text Books, Reference Books, Other Resources

Text Books Recommended-

1. MK. Jain, 8. R. K. Iyengar: R. K. Jain (2012). Numerical Methods for Scientific
and Engineering Computation (6th edition). New Age International Publishers.

2. C. F. Gerald & P. O. Wheatley (2008). Applied Numerical Analysis (7th edition),
Pearson Education, India.

Reference Books Recommended-

3. Brian Bradie (2006), A Friendly Introduction to Numerical Analysis. Pearson.
4, Robert J. Schilling & Sandra L. Harris (1999). Applied Numerical Methods for
Engineers Using MATLAB and C. Thomson-Brooks/Cole.

E-Recourses:
hﬁps:llonlinecourses.np‘tel.ac.~i‘n
https:/epqp.inflibnet.aci.in
https://swayam .gov.in
https://www.mooc.org

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: : 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Examination (ESE): , 70 Marks o
Continuous Internal Test/Quiz—  20+20 Marks | Better marks out of two test/quiz +
Assessment (CIA) Assignment/Seminar- 10 Marks obtained marks in Assignment shall
(Conducted by course teacher) ) | be considered against 30 marks

End Semester | Two Secﬁo‘n'A&B?b

Examination _| Section-A: Q1.Objective- 10x1=10marks Q2. Short answer type question-5x4=20marks
(ESE) Section-B: Descriptive answer type question, 1 out of 2 from each unit- 10x4=40 Marks

Name and signature of convener & members of '_CBOS‘-
4ol S
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FOUR YEAR UNDER GRADUATE PROGRAM(2024-28)

DEPARTMENT OF MATHEMATICS
COURSE CURRICULUM
Part A: Introduction '
Program: Bachelor In Semester - VI Session:2024-2025
Science
(Degree/Honors) A J
1 | Course Code MASE-04
2 _| Course Title Nomber Theory
3_| Course Type Discipline Specific Elective (DSE)
4 | Pre-requisite (ifany) | Basic idea of theory of equation and congruence relations
5 | Course Leaming This Course will enable the students to:
Outcome (CLO) > Know about distribution of prime and congruence.
»  Solve Number theoretic functions
> Learn primitive, Quadratic Reciprocity Law and Public Key
_ Encryption 7
6 Credit Value A 4ac T 1Credit=15 hours- Learning and observation
7_| Total Marks | Maximum Marks : 100 Minimum Passing Marks : 40 ;'
|
!

Part B: Content of the Course
Total no of teaching -]earmng period =60 Penods (60 Hours)
UNIT Topics No of Periods

Distribution of Prinies and Theory of Congruences
Linear Diophantine equation, Prime Counting function, Prime f

number theorem, Goldbach conjecture, Fermat and Mersenne
primes, Congruence relation and it's properties, Linear
congruence and Chinese remainder theorem, Fermats' little

theorem, Wilson's theorem:

f Number Theoretic Functions
Number theoretic functions for dum and number of divisors,

il Mult:phcatxve function, The Mobius inversion formula, The
greatest integer function. Euler's phi-function and properties,

Enler's theorem.

15

15

Primifive
The order of an integer modulo n, Primitive roots. for primes,

Composite numbers having primitive roots; Definition of
15

il
quadratic residue of an odd prime, and Euler’s criterion,

Quadratic Rec'ipfocii:y‘l_;aw and Public Key Encription

v The Legendre symbol and it's properties, Quadratic reciprocity,
' Quadratic congruences with composite moduli; Public key 15

encription, RSA encription and decription.




Part C - Learning Resource

Text Books, Reference Books, Other Resources
Text Books Recommended-

1. Burton, David M, (2012) ; Elementary Number Theory(7th ed.) Mc-Graw Hill Education Pvt.
Ltd. Indian Reprint,

Reference Books Recommended.-

2. Jones, G. A,, & Jones, J Mary. (2005) : Blementary Numb Und | i

4% s s 8 : ary Number Theory. Undergraduate Mathematics
Seties(SUMS). First Indian Print. .

E-Recourses:

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA); 30 Marks

End Semester Examination (ESE): , 70 Marks
Continuous Internal - Test /Quiz— 20+20 Marks | Better marks out of two test/quiz +
Assessment (CIA) - Assignment/Seminar- 10 Marks | obtained ‘marks in Assignment shall
(Conducted by course teacher) ' _| be considered against 30 marks

End Semester | Two Section-A&B ) _
Examination | Section-A: Q1.Objective- 10x1=10 marks Q2. Short answer type question-5x4=20marks
(ESE) | Section-B; Descriptive answer type question, 1 out of 2 from each unit- 10x4=40 Marks

Name and signature of convener & members of CBOS- I f- y
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DgOPﬁA%;'gIENT OF MATHEMATICS
; WE C . i
W HCULM 202425 —_
Program: Bachelor 1 Sele; ;
ee % : e
(Certificate/ny loma/De ree/Honors SEMESTER, IIV/V/VT T Session: 2024-2025
—5—-Sourse Code MASEC-1_
Course Title Introduction to LATEX
3 _\‘M
Course Type Skill Enhancement Course (SEC)
4 | Pre-requisite (if, any) Basic understanding of docurment editing, familiarity with
markup languages, and willingness to learn LaTeX syntax
- : : and formatting conventions.
~] Course Learning Outcome This Course will enable the students to:
(CLO) | > Make different Alignments in 2 document and an
Application for a job,
> Generate Bio-Data, and Table Structures,
> Create Mathematical Statements using LaTex,
> Prepare Articles and Inserting Pictures.
> Prepare Question paper and PowerPoint presentation
' in LaTeX format,
6 Credit Value 2 Credits Credit =1 3 Hours — Theoretical
(IC+1C) ) learning and
= 30 Hours Laboratory or Field
‘ _ learning/Training
7 Total Marks | Max. Marks; 50 Min Passing Marks: 20

Part B: Content of the Course

Total No. of Teaching—learning Periods:

Theory — 15 Periods (15 Hrs) and Lab. or Field leamingﬂfrainingSO Periods (30 Hours)

Unit
I

Topics (Course contents)
Basics: Introduction to LaTeX, Text, Symbols and Commands, Document
layout and organization, displayed text. Mathematical formulas, Graphics
inclusion and color, Floating tables and figures, User customizations,
Beyond the Basics: Document management, Postscript-and PDF,
Beamer, Frames, Bibliographic data bases and BiBTeX, Presentation
material,

No. of Period
15

II Practicals Based on-

1.Introduction to TeX and LaTeX- Creating and typesetting a simple
LaTeX document,

2.,Adding basic information to documents-
Sectioning, Displayed material,

3.Accents and symbols- Mathematical typesetting (elementary and ‘

advanced): Subscript/ Supersorpt, Fractions, Roots, Ellipsis,

o D

30

Environments, Footnotes,
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4.Math
athematjca] Symbols- Arrg Deli
S.Putting one thing abpy, ooy imiters, Muliline formulas, (\

mods e nnother-Spacmg and changing style in math
6.Pictures and gra hics in LaT
Plotting of fanetic p eX-Simple pictures using PSTricks,

7.Beamer, Frames-Settmg up beamer document, Enhancing beamer
Presentation

8.Bibhographic data  bases apg BiBTeX-Create and manage
bib‘liog_@phxc references using BiBTeX ’
Part C- Tearnin Resource '

Text Books Reference Books, Other Resources
Text Books Recommendetb

1. Murugan Swaminathan, Latex For Beginners, Pubh“shet- Notion Pregs
Reference Books Recommended

2. Dilip Datta,Latex in 24 Hours A Practical Guide for Scientific Writing,
E-resources:

Free Online LaTex Editor- https:/Awvww.overleaf.com/

Springer

PART -D: ‘Assessment and Evaluatlon
Suggested Continnous Evaluanon Methods‘

Maximum Marks: 50 Marks
Continous Internal Assessment (CIA): 15 Marks

End Semester Exam (ESE):- 35 Marks

‘Continuous Internal Test/ quz—(Z) 10& 10 Better marks out of the
Internal Assignment/Seminar +Attendance - 05 two Test / Quiz
Assessmerit Total Marks - 15 + obtained marks in
(CIA): Assignment shall be
(By Course considered against 15
Coordinator) (. Marks ,
End Semester | ,Laboratory / Field Skill Performance On spot Managed by Coordinator
Exam (ESE): Assessment o as per skilling
A. Performed the Task based on learned skill -
20 Marks _ _
B. Spotting based on tools (written)
~ 10 Marks ;
C. Vlva-voce (based on prmc;ple/technology) -
)5 Matks

Name and signature of convener & members of CBOS-
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JR YEAR UNDER GRADUATE PROGRAM

(20242
DEPARTMENT OF MATHEMATICS )
COURSE CURRICULUM

Part A: Introduction
Program: Bachelor in Sclence | Clpsa: ion: 2024~
(Cerliﬂcatemlplomnll)egreelﬂonors) . %g;esl:/ely i

1 | Course Code MASEC-2

2 | Course Title Python

3 | Course ”ij;m ' Skill Enhancement Course (SEC)

4 | Pre-requisite (if, any)

Basic understanding of programming concepts, familiarity with
syntax.

S | Course Learning Outcome
(CLO)

This Course will enable the students to:
» To write python programs , develop a small application .and
logic for problem solving,
> To be familiar about the basic constructs of programming
such as data, operations, conditions, loops, functions etc.
To be familiar with string and its operation.

To develop basic congepts of function and terminology.
To determine the methods to create and develop Python
programs by

»  Utilizing the data structures like lists and tuples.

YVVv

6 | Credit Value

2 Credits Credit =15 Hours — Theoretical learning and
(IC+1C) | =30 Hours Laboratory or Field learning/Training |

7 | Total Marks

Max. Marks; 50 | Min Passing Marks: 20

_Part B: Content of the Course

ki opics " No. of
T_ B N qulgs, No.of
I | (A)PythonBasicand IDE :- 15

Traversing a Dictionary .

(B) Conditional structure
(C) String and Function

Functions

Method,

Introduction of Python, Installing Python, Running Simple Program, Removing Keys,

Basic of Python :-Data type of Pythion., Variable declaration rile, Python Identifier and
reserved words, Input Output Function.

Operator of Python, Advanced Python operator(Membership and identity), Comments
_in Python, Line and Indentation,

¢lse ladder Loop Control Structure, While loop, For loop, Nested loop, Break Statement,
Continue Statement, Pass Statement - Practical 6 ,7& 8

String Basics, Accessing and updating String, Built-in String Methods
Function in Python, Declaration and Calling function, Function Argument, Anonymous

Python Lists, Accessing and updating List, Basic List Operation, Built-in List Methods,
Python Tuple, Accessing and updating tuple, Basic tuple operation, Built-in tuple

- if Statements, if -else and statement, Nested if s if-elif-

(57 P R 5t/
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I | Listof p.racticals based on Python :- *

Practical 1 -
age, thetl\ :’f ir‘l’tlsﬁ;cx::::hon program that asks the user for their name and
their age. ge greeting the user with their name and mentioning

Practical 2 - Define a list with a
t least three el :
types and print the list. ¢ elements of different data

fhractical 3- Writeaprogram thattakestwonumberandprint thesumof
esenumbers.

i;z:;g:al 4 -Writeaprogramtocheckwhethertheinputaumberiseven

Practical 5- Write a program to compare three numibers and print the

largest one.

Practical 6- Writeaprogramtoprintfactors ofagivennumber.

Practical 7-Writeaprogram toprint tableusingwhileLoop.

Practical 8 -Writeaprogramtocreatethe followingPattern

Practical 9- Write a Python program that takes a lowercase string from the

user and converts it to uppercase.

= Practical 10- Write a function that takes a string input and checks if it is 2
palindrome or not,

= Practical 11- Write a Python program that defines a function to calculate the
sum of two numbers. :

«  Practical 12- Create a tuple representing the days of the week and
update the last element with "Sunday”. Print the updated tuple.

= Practical 13- Write a Python program that concatenates two tuples and
prints the concatenated tuple.

»  Practical 14- WAP to create a list of numbers and sort the list in
ascending order.

s Practical 15- Write a list function to convert a string into a List,

as in list (-abc) gives [a, b, ¢].

Part C - Learning Resource

Text Bpﬁké,j{eférence Books, Other Resources

Text Books Recommended-
1. Fundamentals of Python first programs, 2nd Edition, Kenneth A. Lambert.
2. Beginning Python from Novice to Professional, Third Edition, Magnus Lie Hetland

Reference Books Recommended-

3. Python for Science and Engineering, Hans-PetterHalvorsen.
4. Python Programming: An Introduction to Computer Science, Third Edition, John Zelle.
5. Tntroduction to Scientific Computing in Python, Confinuum Analytics and Robert Johanssom.

E-Recourses:
hg]gs:Ilonlinecourses.ngtel.ac’.in.
https://epap .inflibnet.aci.in
hgp_s:l/swayam.gov.in

https o//www, mooc.org

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
Ljnd Semester Exam (ESE): 35 Marks

— oY U
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Continuous Internal
Assesnment (CIA);
(y Couwrwe Coordinator)

" 1ind Semoster fxam
(HSR):

i

Internnl Tout/ Quinay i6&T0
Asnlgnment/Seminar +Attendance - 05
Total Marks - s

Wetter marky out of the
two Test / Quiz
+ obtalned marks in
Assignment shall be
considered aguinst 19

1L Lnlmmlury/ Flold 8kill Performance: On upot

Asnonimont

A. Terformod the Task based on learned skill - 20
Marks

I Spotting bawed on tools (written) - 10
Marks

C. Vivawvove (bused on prinoiple/technology) - 05
Marks

ay per akilling

. Marky
Managed by Coordinator

S— e
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FOUR YEAR UNDER GRADUATE PROGRAM(2024-28)
DEPARTMENT OF MATHEMATICS

COURSE CURRICULUM
Part A: Introduction

Program: Bachelor in Science Class: B.Sc. I/III/V Sem Session:2024-2025
(Certificate/Diploma/Degree/Honors)
1 | Course Code MAVAC-1
2 | Course Title Basic Mathematics and Logic
3 | Course Type Value Addition Course
4 | Course Learning Outcome This Course will enable the students-

(CLO) »  To orient thetn towards life-long learning, to

develop power of concentration and to overcome the
fear of mathematics from their mind.
$  To cultivate scientific temper through systematic,
critical and lateral thinking.
»  To enhance their logical, analytical and reasoning
skills useful for competitive exams.
%  To make understand the relevance and need of
quantitative methods for making business decisions.

5 | Credit Value 2 Credits Credit = 15 Hours -
) learning & Observation
6 Total Maiks - Max. Marks: 50 Min Passing Marks: 20
PART -B: Content of the Course
- Total No. of Teaching-learning Periods (01 Hr. per period) - 30 Periods (30 Hours)
. s _ No. of
VUmt T opics (?9111186 contents) Period
Basic Mathematics
Brict history of Vedic Mathematics (In Indian Knowledge Tradition),
Sanskrit terminology itivolved in 16 Sutras and 13 Sub-Sutras and their
‘meaning ,
I Addition , Subtraction , Multiplication & Division using different techniques of
Vedic Mathematios , | 8
Squaring numbers , Square roots of perfect squares , Cube roots of perfect cubes
, Methods of quick verification of answers through Digit Sum Method
1| Problem based on Numbers, Decimal Fractions, Average, Simple Interest , : 8
Percentage ,Clocks
Problems on Profit & Loss , Discount, Ages, Speed, Time & Distance, Train , 8
Ratio & Proportion, Mixture v
/N

10



v Logical Ability:
Problems on Series Completion , Coding- Decoding , Inserting the Missing 6
Character , Problems on Mirror Image & Water Image

Problems on Blood relations , Direction Sense Tests , Cubes & Dice , Logical
Deductions based on Universal, Partioular, Affermative & Negative Premises.

Part C - Learning Resource
Text Books, Reference Books, Other Resources
Text Books Recommended-
|
g 1. Dr. R.S. Aggarwal, Quantitative Aptitude, S. Chand and Cormpany Ltd., New Delhi. {
| 2, AbhijitGuha, Quantitative Aptitude, Tata McGraw Hill Publishing Company
| Limited.,New Delhi, _
| 3.Dr.RS. Aggarwal , Verbal & Non ~Verbal Reasoning , S. Chand and Company Ltd.,
[ NewDelhi o e
Reference Books Recommended- N e

i
! 4. Rajesh Kumar Singh , Tricky Mathematics , Success Mantra Publications , Patna
: 5.Govind Prasad Sinigh &Rakesh Kumar , Text Book of Quickest Mathematics (For all ;
| Competitive Examinations)
- 6.Vedic Mathematics Made Easy Published by Dhaval Bhatia _

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

- Maximum Marks: 50 Marks

Continuous Internal Assessment (CIA): 15 Marks

End Semester Exam (ESE): 35 Marks o

Continuous Internal | Internal Test / Quiz-(2): 10& 10 " Better marks ouf of

Assessment (CIA); | Assignment/Seminar +Attendance - 05 the two Test / Quiz

(By Course Teacher) | 1otal Marks - 15 # obtained marks in

Assignment shall be

. considered against 15

End Semester Two section— A & B o '

Exam (ESE): | SectionA; QL. Objective —05 x1=05 Mark; Q2. Short answer type- 5x2 =10 Marks

Section B: ’Desaﬁipﬁve;ans;wgr type gis., lout of 2 from eachunit- 4x05 =20 Marks

Name and signature of convener & members of CBOS-
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