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2019.
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BACHELOR OF SCIENCE (B.Sc. | Semester, Major - 1)

B - Part A : Intr_oduction

Class: BTSc. Semesterz‘l Session: 2026-27

Certificate Course

Subject: Mathematics

Course Code B

- Course Title @VX@GDFa and Trigonometry

B Core Course (Major - 1)

Course Type
Pre-requisite (if To study this course, a student must
any) have the subject Mathematics in class

12™.
The course will enable the students to:
_ Understand the Vedic algebra.
2. Recognize consistent and
inconsistent systems of linear
equations by the row echelon
form of the augmented matrix,

AIWINa

5 Course Learning
Outcomes (CLO)

using the rank of matrix.
3. To find the Eigen values and
corresponding Eigen vectors for

a square matrix.

4. Recognizing and understanding
different types of equations,
including linear, quadratic, cubic,
and higher-degree polynomials.

5. Solve problems involving angles
and distances in circular motion

and oscillatory phenomena, using
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Uso hyporbolle functions o

madaol problamg In arons like

fluid dynamics, oloctricnl clroulis,
or spacial !‘Qlt}!lylly.
Thoory: G
0 Min. Passing
Marks: 30

Part B: Content of the Course L B

e ————

\”:-_&‘ ) ARR JI
mm - Aihated to Rang Duipavan Vishwavidvalaya
. 6.

6 Credit Value
— — . - .

7 Total Marks Max. Marks: 30+70

o
Total Lectures:90 hours
Module Topics

| Indian Knowledge System:
and Matrix
1.1.1 Bhaskaracharya’s I
1.1.2 Brahmagupta
1.1.3 Mahaviracharya
1.1.4 Narayana Pandit
1.2 Vedic Algebra
1.2.1 Algebraic Multiplication
1.2.2 Algebraic Division

1.1 Contribution of Indian Mathemalicians in Algebra

25
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Algebra - |
2.1 Rank of a Matrix
2.2 Echelon and Normal form ol a Malrix

2.3 Eigen-Values
2.4 Eigen-Vectors S| R
N | Algebra - Il 15
3.1 Characteristic equations of a Matrix

3.2 Cayley Hamilton thecorem

3.3 Application of Cayley Hamilton theorem to find the
inverse of a Matrix.

3.4 Application of Matrix to solve a system of linear
cquations

3.5 Theorems on consistency and inconsistency of a
system of linear equations

| 3.6 Solving linecar equations up 1o three unknowns
1 Algebra - 1l 15

4.1 Root of an equation
4.2 Synthetic Division
4.3 Relation between the Roots and the Coefficients of

an Equation
4.4 Descarte's rules of S.ignvsf_ -

v Trigonometry - | 15

5.1 De-Moivre's theorem
5.2 Extraction of roots of a complex quantity

5.3 Expansions of sin n0, cos no and tan no
V 7T-ri—g-onometry -

6.1 Circular Functions

6.2 Hyperbolic Functions

6 3 Inverse Curcular Funcuons
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Part C - Learnlng Rosources o

Text Books, Roforonco Books Other Resources B

Suggested Readings:

Text Books:
1. K. B. Datta: Matrix and Linear Algebra, Prentice Hall of India Pvt. Ltd. New

Delhi 2000.

2. S.L. Loney: Plane Trigonometry. Part Il Analytical Trigonometry, Math Valley,
2019. '

3. Gerard G. Emch, R. Sridharan, M. D. Srinivas: Contributions to the History

3, 2005.

of Indian Mathematics, Hindustan Book Agency, Vol.
Motilal Banarasidas

4. Bharali KrsnaTirthaji Maharaja, “Vedic Mathematics”,
Publisher, Delhi, 1994. .

5. Udayan S. Patankar& Sunil M. Patankar: Elecments of Vedic Mathematics,
TTU Press, Tallinn 2018.

6. Sandor Molnar (Author), Ferenc Szidarovszky: Introduc
With Applications To Business and Economics, World Scientific Publishing Co

Pte Ltd., 2002.
7. Terry H. Wesner: Trigonometry with Applications ,Brown (William C.) Co.,U.S.

1996.

tion To Matrix Theory:

8. qua%rf%'é‘rviamﬁmﬁgﬁ%l

Reference Books
1. Shanti Narayan and P K Mittal: A Texlbook of Matrices, S. Chand Publishing,

2010.

2. Chandrika Prasad: A Text Book on Algebra and Theory of Equations,
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| 3. N. Jocobson: Basic Algebra Vol. | and I, W. H. Freeman, 2009.
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_S_u-ggé;sted Continuous Evaluation Methods:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 30 Marks

University Exam (UE): 70 Marks
Total Marks: 30

Internal Assessment:

Continuous Comprehensive Evaluation (CCE)
Section (A) : Multiple Choice

External Assessment: Total Marks: 70

University Exam Section
Time: 03.00 Hours
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Section (B) : Short Questions

Section (C) : Long Qgestions
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1. N. Piskunov: Differential and Integral Calculus, CBS Publishers, 1996.
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Class: B.Sc. | Semester Minor - 1
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Program: Class: B.Sc. Semester: | Session: 2026-27

Certificate Course

Subject: Mathematics

Basic Calculus and Vector Calculus

Minor - 1

To gt;de this course, a student must
have the subject Mathematics in class

1 Course Code
2 Course Title
3 Course Type
4 Pre-requisite (if
any)
12",
5 Course Learning

Outcomes (CLO)

The coufse will enable the students to:

1. Understand the differentiation
and integration by Vedic

approach.

2. Sketch curves in a plane using
its Mathematical properties in the
different coordinate systems of

reference.

3. Using the derivatives in
Optimization, Social sciences,

Physics and Life sciences etc.
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4. Learn to differentiate vector-

valued functions with respect to

scalar variables.
5. Develop a strong understanding

of the gradient, divergence, and

curl as key operators in vector
calculus.
6. Develop an intuitive

understanding of how the
concepts of vector calculus relate

to real-world physical

phenomena.

6 Credit Value Theory: 4
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2.1.2 Maclaurin’s series ekpaﬁéion

2.1.3 Taylor's series expansion

2.2 Basic Concepts of Partial Derivative of two and three
variables |
2.3 Asymploles

2.3.1 Asymptotes of algebraic curves

2.3.2 Condition for Existence of Asymptotes

2.3.3 Parallel Asymptotes ‘

2.3.4 Asymplotes of polar curves

2.4 Curvature

2.4.1 Formula for radius of Curvature

2.4.2 Curvature at origin

2.4.3 Centre of Curvature -
Integral Calculus: o ;

3.1 Integration of transcendental functions

3.2 Reduction formulae

3.3 Definite Integral

3.4 Double and Triple Integral

v Vector Calculus:

15

4.1 Veclor dillerentialion

4.1.1 Rules of differentiation

4.1.2 Derivatives of Triple Products
4.2 Gradient, Divergence and Curl
4.3 Directional derivatives

4.4 Veclor ldentities

4.5 Vector Integration
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Toxt Books, Roforonco Books, Othor Rosourcos

Suggostod Roadings:

Toxt Books:
a Private Ltd., Allahabad, 2016.

1. Gorakh Prasad: Dilferential Calculus, Pothishal
2. Gorakli Prasad: Integral Calculus, Pothishala Private Ltd., Allé:lhabad, 2015.
N. Saran and S. N. Nigam: Introduction to Vector Analysis, Pothishala Pvt.

3
Ltd. Allahabad, 1990.

4. Marvin L. Billinger, David J. Ellenbogen, Scoll J. Surgent: Calculus and its
Applicalions, Pearson, 2011.

5. Absos Ali Shaikh and Sanjib Kumar Jana: Vector Analysis with Applications,
Narosa Publishing House, 2009.

6. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the
History of Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005.

7. Bharali KrsnaTirthaji Maharaja, “Vedic Mathematics”, Motilal Banarasidas
Publisher, Delhi, 1994.

8. Sneha Amit Vaidya: The Contribution of Vedic Mathematics in Advance

Calculus, https://shodhganga.inflibnet.ac. in/2019.
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Roforonco Books

1. N. Piskunov: Differential and Integral Calculus, CBS Publishers,

1996.

2. Murray R. Spicgel: Veclor Analysis, Schaum Publishing Company,
New York, 2017.

3. Bibhutibhusan Datla and Avadhesh Narayan Singh: History of Hindu

Mathemélics, Asia Publishing House, 1962.

4. Larry J. Goldstein, David I. Schneider, David C. Lay, Nakhle H.

Asmar: Calculus and Its Applications, Pearson Education, 2012

Suggested Digital Platforms Web links:

https://epgp.inflibnet.ac.in

https://freevideolectures.com/university/iit-roorkee
https://www.eshiksha.mp.gov.in/mpdhe
Suggested Equivalent online courses:

https://nptel.ac.in/fcourses/111106146/

https://nptel.ac.in/courses/122102004/L.02

https://nptel.ac.in/courses/111/101/111101080/
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Suggosted Continuous Evaluation tAosth
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) ~
Continuous Comprohonsive Evaluation (CCE): 30 Marks
70 Marks

Univarsity Exam (UE):

Intornnl Assossmaont; S Total Marks: 30

Continuous Comprehonsive Evaluation (CCE)

Extornnl Assossmont: Soction (A). Multiple Choice Total Marks: 70

Univaersily Exam Section Questions

g 03,00 Hours Section (B): Short Questions

Section (C): Long Questions
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1. Gorakh Prasad: Differential Calculus, Pothishala Private Ltd., Allahabad,

2016.

2. Gorakh Prasad: Integral Calculus, Pothishala Private Ltd., Allahabad, 2015.

3. N. Saran and S. N. Nigam: Introduction to Vector Analysis, Pothishala Pvt.

Ltd. Allahabad, 1990.

4. Marvin L. Bittinger, David J. Ellenbogen, Scott J. Surgent: Calculus and its

Applications, Pearson, 2011.

5. Absos Ali Shaikh and Sanjib Kumar Jana: Vector Analysis with
Applications, Narosa Publishing House, 2009.

6. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the
History of Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005.

7. Bharati Krsna Tirthaji Maharaja, “Vedic Mathematics”, Motilal Banarasidas

Publisher, Delhi, 1994.

8. Sneha Amit Vaidya: The Contribution of Vedic Mathematics in Advance

Calculus, https://shodhganga.inflibnet.ac.in/, 2019.
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Part A; Introduction

Progran: | class: B.SC. Semoster: Sosslon: 2026-27

Corutilicate Course

- Sub_]'ocgtw:wMhlticmallcs

1 Course Code ‘ \
2 - C‘:ouu{eTulo_*" 6a|cuius and Vector Analysis \
3 o ‘Course Type Core Course (Major - 2) \
& o 'Pre-requisileﬂ({f- N ';To study this course, a student must
any) have the subject Mathematics in class
12“\.
S - véo‘u-ré—e'—l_..c;apr’r;ing The course will enable the students to:

Outcomes (CLO) 1. Understand the differentiation and

integration by Vedic approach.

2. Skelch curves in a plane using
Mathematical properties in the different

coordinate systems.

3. Using the derivatives in Optimization,
Social sciences, Physics and Life

sciences eftc.
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4. Lcarn o dilferentiate vector-valued j
funclions with respect to scalar
variables.
5. Develop a strong understanding of
the gradient, divergence, and curl as
key operalors in vector calculus.
6. Develop an intuitive understanding of
how the concepts of vector calculus
relate to real-world physical
phenomena.
6 Credit Value Theory: 6
7 Total Marks Max. Marks: 30 + | Min. Passing
70 Marks: 35
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Total Lectures: 90 hours

Module Topics No. of hours

| Indlan Knowledge System: a3

1.1 Contribution of Indian Mathematicians in the field of

Calculus
1.1.1 Aryabhata
1.1.2 Madhava

1.1.3 Jyeshthadeva

1.2 Vedic Calculus
1.2.1 Differentiation using Dhvaja Ghata Sutra

1.2.2 Successive Differentiation using Urdhva-
Triyagbhyam Siitra '
1.2.3 Derivative of the division of two polynomials

using Urdhva- Triyagbhyam Sitra

1.2.4 Integration by using Ekadhikena Purvena

Sutra

1.2.5 Integration based on partial fraction using

Paravartya Yojayet Sitra

h

f ~ BOS Members |[ signature |[ BOS Members || Signature [,

[ Dr. Akhilesh Pathak || w |[Dr. 1. K. Maitra T 5~

TS

[Dr. Mita Darbari il [0 9Y _|[ Dr. sandeep Tiwari || -

[—D;—Z\rchana Pasari JL___M _|[ Dr. GopatMeena Il W
[ Dr. Preeti Nagar ]| Qu T [ Mr. VinitJain 1 =
[_j Sakshi Panjwani BB ‘(M\LSD *Hif‘lr Shakti Patel j]_

[*s. Abhileka Verma ]F@@ML 1l

._____JL_I_J__J__




ST. ALOYSIUS’ COLLEGE

(e RE o
= g " \“’ﬁ
o IAB/\I PUR (MADIIY/\ PRADESIH)
\J/d ﬁ.’y N oo o credhted A=+ Grade b VAL (CGPA § 38/4 00)
U ‘ ollese ‘*ll'-« vorennal tor Fxcellence (€91 ) by 170G
AL %a DSTIIST supparted & Star College Scheres by DB
H‘-—‘ C]\ ‘K Aftilted co Ry MDargravan \'hl\\\xlt'.rl\ L Tabidpun (M P)

[ BOS

LD: Muq

LDI /\klnleiu_half’gtﬁ;;k"':.;ﬁ

Darbari | WA |l or.sandeepTiwari |

1.2.6 Integration of the ploducl of wo funclions usmg

Urdhva- TriyagbhyamSilra

1.3 Vedic Approach to obtaining Arcas under Curves
Diffcremial\{ Calculus-l:

2.1 Successive differentiation

2.1.1 Leibnitz thcorem

2.1.2 Maclaurin's series expansion

2.1.3 Taylor's séries expansion

2.2Basic Concepts of Partial Derivative of two and

three variables
2.3 Asymptoles
2.3.1 Asymploles of algebraic curves

2.3.2- Condition for Exislence of Asymplotes

2.3.3 Parallel Asymptotes

2.3.4 Asymplotes of polar curves

leferentlal Calculus I|

3.1 Curvalure

3.1.1 Formula for radius of Curvature

3.1.2 Curvature at origin
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3.1.3. Centre of Curvalure N M-“—‘——T
3.2 Concavity and Convexily

3.2.1 Concavily and Convexily ol curves
3.2.2 Point of Inflexion

3.2.3 Sin‘\gular point

3.2.4 Mulliple poinls

3.3 Tracing of curves
3.3.1 Curves represented by Cartesian equation

3.3.2' Curves represented by Polar equation

W |integral calculus: N 15

4.1 Integration of transcendental funclions

4.2 Basic Concepls of Double and Triple Integral

4.3 Reduction formulae

4.4 Quadrature

4.41 Fc;r Cartesian coordinates

4.4.2 Fér Polar coordinates

4.5 F.Rectification

4.5.1 For éartesian coordinates

4.5.2 For Polar coordinates
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( 4.6 Vol_uﬁ%és and Surfaéesd
4.6.1 Volume of Solids of Revolution

4.6.2 Surface of Revolution

VIV Vector An‘alysis—l:

5.1 Vector differentiation

5.1.1 Rules of differentiation

5.1.2 Derivatives of Triple Products
5.2 Gradient, Divergence and Curl
5.3 Directional derivatives

5.4 \/eclor ldentities

VvV Vecner Aﬂai}SiS lI

6.1 Vector Integration

6.2 Gauss theorem (without proof) and problems based
on it

6.3 Green theorem (without proof) and problems based
on it

6.4 Stoke theorem (without proof) and problems based

on it

St W 7I
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6.5 Application to Geomelry
6.5.1 Curve in Space
6.5.2 Curvature and Torsion
6.5.3 Frenet-Seret Formulae
Case Industrial Applications:
Study/ T
e 1. Applications of Calculus 10 solve lhe problems
Activit . . .
y related to Industries, Business and Economics.
2. Applications of Vector Calculus 1o solve the problems
related to Industries and real world.
Keywoids/Tags:
Vedic Calculus, Successive differentiation, Partial Dilferentiation, Asymptotes,
Curvature, Tracing of curves, Quadrature, Rectification, Volume and Surface,
Vector differentiation, Vector identities, Vector integration, Application 10 Geometry.
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Part C - Loarning Rosourcon

Toxt Books, Roforonco Booku, Othor Rosourcos

Sugpostod Rondingo:

Toxt Books:
1. Gorakh Prasad: Dilferential Calculus, Pothishala Private Lid., Allahabad,
2016.
2. Gorakh Prasad: Integral Calculus, Pothishala Private Ltd., Allahabad,
2015.
3. N. Saran and S. N. Nigam: Introduction to Vector Analysis, Pothishala

Pvt. Ltd. Allahabad, 1990.

4. Marvin L. Billinger, David J. Ellenbogen, Scott J. Surgent: Calculus and

its Applications, Pearson, 2011.

5. Absos Ali Shaikh and Sanjib Kumar Jana: Vector Analysis with

Applications, Narosa Publishing House, 2009.

6. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the
History of Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005.

7. Bharati KrsnaTirthaji Maharaja, “Vedic Mathematics”, Motilal Banarasidas

Publisher, Delhi, 1994.

8. Sneha Amit Vaidya: The Contribution of Vedic Mathematics in Advance
Calculus, https://shodhganga.inflibnet.ac.in/, 2019.
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Roforunco” Books: |

1. N. Piskunov: Differential and Integral Calculus, CBS Publishers, 1996.

2. Murray R. Spicgel: Vector Analysis, Schaum Publishing Company, New
York, 2017. '

3. Bibhutibhusan Dalta and Avadhesh Narayan Singh: History of Hindu
Mathematics, Asia Publishing House, 1962.

4. Larry J Goldstein, David | Schneider, David C Lay, Nakhle H Asmar:

Calculus and Its Applications, Pearson Education, 2012.

Suggested Dlgutal Platforms Web Innks
https://fepgp.inflibnet.ac.in
https://freevideplectures.com/university/iit-roorkee
| https:/iwww.eshiksha.mp.gov.in/fmpdhe
Suggested Equivalent online courses:
https://nptel.ac.in/courses/111 106146/

hitps://nplel.ac.in/courses/122102004/L02

https://nptel.ac.in/courses/11 1/101/111101080/
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Part D: Assessmeont and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 30 Marks

University Exam (UE): 70 Marks

‘rntemal Assessment: Total Marks: 30 J

Continuous Comprehensive Evaluation (CCE)

Exiemal Assessment: Section (A) : Multiple Choice Total Marks: 70

University Exam Section Questions

Time: 03. i
ime: 03.00 Hours Section (B) : Short Questions

Section (C) : Long Questions
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B.Sc. Il Semester, Core Course (Major - 3)

COLLEGE

RADESH)

Part A : Introduction
Program:  |class: B.sc. | Il Semester Session: 2026-27
Centificate Course

Subject: Mathematics

Course Code

Course Title

Differential Equations and Geometry

Course Type

Core Course (Major

- 3)

]

Pre-requisite (if

any)

12th.

To study this course, a student must

have the subject Mathematics in class

Course Learning
Outcomes (CLO)

€conomics.

1. Formulate the Differential
equations for various

Mathematical models.

2. Apply ordinary differential

biology, engineering, and

The course will enable the students to:

equations to model and solve

practical problems in physics,

3. Understand the Vedic geometry.
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4 Enhancc the knowledge of three-

dimensional geometrical figures

(eg. cone and cylinder).

5. Recognize how differential

equations arise in geometric

contexts and how geometry
influences the study of

differential equations.

6. Formulate mathematical models
of mechanical systems, biological
systems, electrical circuits, and

more using differential equations.

6 Credit Value Theory: 6
£ Total Marks Max. Marks: 30 + | Min. Passing
70 - Marks: 35
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Part B: Contont of i“(; Cioijrso

Total Leclures 90 hours

Module

Topics \No. of hours

Indian Knoﬁledge Vg;sté;:
1.1 Historical Background of Differential Equations
1.2 Contribution of Indian Mathematicians in the field of

25

Differential Equations:
1.2.1 Aryabhata
1.2.2 Bhaskracharya
1.2.3 Madhava
1.3 Ancient Geometry (Shulb Sutra)
1.4 Contribution of Indian Mathematicians in the field of

geometry:

1.4.1 Baudhayana

1.4.2 Katyayana

1.4.3 NilkanthSomayaiji

1.4.4 Parmeshwaran

1.4.5 Shankar Variyar

1.5 Vedic Geometry:

1.5.1 Introduction to triplets

1‘.5.2 Addition and subtraction of triplets

1.5.3 Triplet for double angles
1.5.4 Triplet for half angles
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[ Differential E;t;atlons-l:
2.1 Linear differential equations

2.1.1 Linear equation
2.1.2 Equations reducible to the linear form
2.1.3. Change of variables

2.2 Exact differential equations
2.3 First order and higher degree differential equations

2.3.1 Equations solvable for x, y and p

2.3.2 Equations homogenous in x and y

2.3.3 Clairaut's equation

2.3.4 Singular solutions
2.3.5 Geometrical meaning of differential equations

2.3.6 Orthogonal trajectories
15

Il Differential Equations-II:
3.1 Linear differential equation with constant coefficients

3.2 Homogeneous linear ordinary differential equations

3.3 Linear differential equations of second order

10

] Differential Equations-Ilil:
4.1 Method of variation of parameters
4.2 Ordinary Simultaneous Differential Equation of First

Order
15

IVV rGeometry -1t
5.1 General equation of second degree

5.2 Tracing of conics
5.3 System of conics
5.4 Polar equation of a conic
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| Geometry - II:
6.1 Conc:

| 6.1.1 Equation of cone with given base
|

’6.1.2 Generators of cone

6.1.3 Condition for three mutually perpendicular

generators 6.1.4 Right circular cone
| 6.2 Cylinder:
f 6.2.1'Equation of cylinder and its properties
6.2.2 Right Circular Cylinder

6.2.3 Enveloping Cylinder

20

Industrial Applications:

1. Applications of Differential equations 1o
solve the problems related to Industries,

Business and Economics.

2. Applications of Geometry to solve the

problems related to Industries and real

world.

05

Keywordsfrags‘

Linear differential equations, Method of variation of parameters.

Vedic geometry,

General equation of second degree, Tracing of conics, System of conics,

Equation of cone, Equation of cylinder.
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5.Gerard G, Emeh, R. Sridharan and M. D. Srinivas: Contributions to the History

of Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005.
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Press, 2018.
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of India, 1961.
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(India) 1967.

4H. T. H Piaggio: Elementary Treatise on Differential Equations and their
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Part D: Assossmont and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks:

100

Continuous Comprehensive Evaluation (CCE): 30 Marks

University Exam (VE):

Internal Assessment:

Continuous Comprehensive Evaluation (CCE)

70 Marks

W« ST. ALOYSIUS® COLLEGE
\l

V7] ) TABALPUR (MADHYA PRADESH)
\-1‘ l -};.J Mutanomons

Total Marks: 30

External Assessment:
University Exam Section
Time: 03.00 H_ours

Section (A) : Multiple Choice Total Marks: 70

Questions

Section (B) : Short Questions

Section (C) : Long Questions
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I Program I Class: B.Sc Second Semester | Saession: 2026- |
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| Subject: Mathematics
‘; 1 ’ Course Code
| S S
2 f‘(:()lllt:() Tule Ordinary lelorcnhal Equanons
(,()m:‘,(: lype Minor - 2
i Pre-requisite (if To study this course, a student must
any) have had the subject Mathematics in
class 12"
E Course Learning The course will enable the students to:
' Srlnine 1. Recognize ordinary differential
F :
! equations and classify them based on
;
,' order (first-order, second-order, etc.)
| and type (linear, nonlinear).
f 2. Formulate the Differential equations
! for various Mathematical models.
3. Apply oidinary differential equations
to model and solve practical problems
in physics, biology, engineering, and
CCoNOmICS.
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" 5 Formulate mathematical models |
of mechanical systems, biological

systems, electrical circuits, and
more using differential equations.

76 - g(:'redirli—\/élue Theory: 4
7 - Total Marks Max. Marks: 30 + | Min. Passing
70 Marks: 35

o O n
Part B: Content of the Course
Tétal Lectures: 60 hours
7Unit a Topics No. of
Lectures
| Indian Knowledge System: 05
1.1 Historical Background of Differential Equations
1.2 Contribution of Indian Mathematicians in Differential
Equations:
1.2.1 Aryabhata
1.2.2 Bhaskracharya
1.2.3 Madhava
1] Differential Equations - I: 20
2.1 Linear differential equations
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2.1.1 Linear equation

1.2 Equations reducible to the linear form

o

.3 Change of variables

139

Exact differential equations

19
<9

3 First order and higher degree differential equations

t
%]

3.} Equations solvable for x, y and p

19

2.3.2 Equations homogenous in x and y

2.3.3 Clairaut’s equation
2.3.4 Singular solutions
i Differential Equations - II: ) 20
3.1 Linear differential equation with constant coefficients
3.2 Homogeneous linear ordinary differential equations
3.3 Linear differential equations of second order
W Differential Equations - IlI: - 10
4.1 Method of variation of paraméters
4.2 Ordinary Simultaneous Differential Equation of First
Order
Case Industriai Ap;?)licaﬁ‘c—ms: “ 05
Study/
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Study/ g
5 Applications of Differential equations to solve the
clivit
Y| problems related 1o Industries, Business and
Economics.
Keywords/Tags -

Linear differential equations, Exact differential equations, First order and higher

degree differential equations, Linear differential equation with constant coefficients,

Method of variation of parameters.

Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

Text Books:

1. Gorakh ‘Prasad: Integral Calculus, Pothishala Private Ltd., Allahabad, 2015.

2. M. D. Raisinghania: Ordinary and Partial Differential Equations, S Chand &
Co Ltd, 2017.

3. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the
History of Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005.

4. Bharati KrsnaTirthaji Maharaja, “Vedic Mathematics”, Motilal Banarasidas

Publisher, Delhi, 1994.
5. Udayan S. Patankar & sunil S. Patankar: Elements of Vedic Mathematics,

TTU Press, 2018.
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7.
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Enrique Ferndndez-Cara: Ordinary Dilferentinl Equations and Applications

World Scientific, 2024,
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Reference Books:

)

(V%)

G. F. Simmons: Differential Equations, Tata McGraw Hill. 1972

E. A. Codington: An Introduction to ordinary differential Equation, Prentice
Hall of India, 1961.

D. A. Murray: Introductory Course in Differential Equations, Orient
Longman (India) 1967.

H. T. H Piaggio: Elementary Treatise on Differential Equations and their

Application, C. B.S. Publisher & Distributors, Delhi. 1985.

Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu

Mathematics, Asia Publishing House, 1962.
Balachandra Rao: Differential Equations with Applications, Universities

Press, , 1996.

Suggested Digital Platrorms Web links:

https://epgp.inflibnet.ac.in

https://freevideolectures.com/university/iit-roorkee

https://www.eshiksha.mp.gov.in/mpdhe

Suggested Equivalent online courses:
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Ass: T N

(Pan D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100

Conlinuous Comprehensive: Evaluation (CCE): 30 Marks

University Exam (UE): 70 Marks

Internal Assessment: Total Marks: 30

Continuous Comprehensive Evaluation (CCE)

Exterr;al Assessment: Section (A): Multiple Choice Total Marks: 70

University Exam Section Questions

Time: 0200 hours Section (B): Short Questions

Section (C): Long Questions
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ParTA 2 lntréduction

2

Program: Certificate Class: B.Sc. | Year: 2026 | Session: 2026-2027
Coursc Semester L
- Subjcct: Mathcmaliésﬁ )

1 Coursec Code o W
2 | CourseTitle Mathematical Logic W
3 | Course Type Multi/Inter Disciplinary T

4 | Pre-requisite (if any) ~ openforall T
5 '~C_c>al's_c‘lt8ﬁr7gf | Atthe end of this course, the students will be able to:

1. Using the principles of logic to distinguish between

sound and unsound reasoning in discourse of
everybody. \ )

2. Construct truth tables for logical expressions; test
statements for logical equivalence and represent
mathematical statements in the language of predicate
language.

3. Using the appropriate set theoretic concepts,
thinking process, tools and techniques in the solution
to various conceptual or real-world problems.

4. Learn the operations involved in fuzzy logic systems,
including fuzzy intersection, union, and complement.
5. Apply fuzzy logic to various real-world applications

across different fields.

Outcomes (CLO)

6 'C-re'di t Va fue

7 |  Total Marks

Max. Marks: 100

' L Min. Passing Marks: 35
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[__- Part B: Content of the Course

T o " Total Lectures: 45 hours

_I\—'l—c:dule : Top|‘CS No of Hours

e 0S5

| Indian Knowledge Systom .
1.1 Basic concepts of Mathematical Logic in ancient India

1.2 Panini’s Logical Structure " |
1.3 Avaktavtakta '
1.4 Navya-Nyaya Logic

Language of Mathematics:

2.1 Propositions and Truth table 15
2.2 Negation, Conjunction and Disjunction
I 2.3 Implications and Double implication

2.4 Bi-conditional propositions

2.5 Contrapositive Implication and conversc
2.6 Contrapositive and inverse propositions
2.7 Tautology and Contradiction

2.8 Logical equivalences

2.9 Predicates and quantifiers

| 2.10 De-Morgan Law . o
Formal Language '

m 3.1 Language 10

3.1.1 String

3.1.2 Length of String

3.2 Phrase Structure Grammars

3.2.1 Derivation

3.2.2 Language of a Grammar

3.3 Types of Grammar and Languagces

3.3.1 Type-3 Grammar '

3.3.2 Type-2 Grammar

3.3.3 Type-1 Grammar

3.3.4 Typc-0 Grammar

3.3.5 Type-i Language

|

y 4w 4

[  BOS Members | signature | BOS Members Il Signa'rture (/

[Dr. Akhilesh Pathak || &7 |[ Dr. ). K. Maitra il d%\./\'

[ Dr. Mita Darbari il \ |[ Dr. Sandeep Tiwari ||

Dr. Archana Pasari || g _|[ Dr. GopatMeena || W

E F;I;_e_tl-aégarw— ’;H’ o \)“, ,hjLMr Vlmt Iam Vw H

[ Ms. Sakshi Panjwani || (Ah\&b ][ Mr. shakti Patel i

LL_____

[ Ms. Abhileka Verma JL—_—WF_ N “ “




- [« ST. ALOYSIUS’ COLLEGE

\j"] - JABALPUR (MADHYA(I?{I&{\\EE%}I)
\‘by Autonomous. Reaceredited *A—+ Grade by N A/ CGPA .

College with Potental for Excellence (CPE) by UGC
QRSP iRe G PO T-FIST Supported & Star College Scheme by DBT

Affiliated to Rant Durgavan Vishwavidyalava. Jabalpur (M.P)

Fuzzy Lc;gig:
v 4.1 Introduction to Fuzzy Logic

4.1.1 Fuzzy Propaositions 10
4.1.2 Logical Connectives in Fuzzy Logic
4.1.3 Types of Fuzzy Propositions

4.2 Comparison with Classical Logic
4.3 Applications of Fuzzy Logic

4.4 Advantages of Fuzzy Logic

Case 1. Applications of mathematical logic to solved real 05
Study world problems. ;
2. Applications of Fuzzy logic to solved real world
problems.

Keywords/ Tags: Panini’s Logical Structure, Navya-Nyaya Loglc, Mathematical
Logic, Formal Language, Fuzzy Logic
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f Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

Text Books:
PHI Learning Pvt. Ltd.,

1. R. M. Somasundaram: Discrete Mathematical Structurcs,

2003. , o
2. Samar Ballav Bhoi: A Text Book of Logic and Sets, Educreation Publlshlng. 201_8-
3. Ganesh: Introduction to Fuzzy Sets and Fuzzy Logic, Prentice Hall India Learning

Private Limited, 20086. - 2
4. Rosen H: Discrete Mathematics and its Applications, McGraw Hill Education, 2017.

5. Lotfi A Zadeh and Rafik A Aliev: Fuzzy Logic Theory and Applications, World
Scientific Publishing, 2018.

6. AAUCI fg~<l Uy 3rpreHl Bl g |

Reference Books:

1. Ajit Kumar, S. Kumaresan, Bhaba Kumar Sarma: A Foundation Coursein
Mathematics, Alpha Science International Ltd, 2018. )
2. R. P. Grimaldi, Discrete Mathematics and Combinatorial Mathematics, Pearson

Education, 1998. )
3. Jean-Paul Tremblay, R Manohar: Discrete Mathematical Structures with
Applications to Computer Science, McGraw Hill Education, 1st edition, 201 7.

4. G. J. Klir and B. Yuan: Fuzzy sets and Fuzzy logic, Pecarson, 2015.

S — Suggested Digital Platforms Web links:

https://www.eshiksha.mp.gov.in/mpdhe

Suggested Equivalent online courses:

https://nptel.ac.in/courses/111/106/111106052/
https://nptel.ac.in/courses/108104157
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Part D: Augonsment ond Evaluation

Suggested Continuous Evaluation Mothods:

e

Maximum Marlks: 100
University Exam (UE): 100 Marks
~Internal Assessment: Scetion (A) : Multiple Choice Questions '3;07-‘2:\
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University Exam Section Scction ( B) : Short Quecstions 100
Time: 02:00 Hours Soction (C) : Long Questions
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Port A: Introduction

|
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Vinit Jain
Shakti Patel

Programs Class: 3.9¢. | Somester year: 2026 Session: 2026-2027
Conlficota Coursae
Sul)]ocf: 'Mii_tr?icmhllcs
1 Course Coda o
7 Course Title ‘Foundational Mathematics for Industry
3 Coursa Typo o sec/vOC
1 Pro-requisite (I any) T
6 Course Learning At the end of this course, the students will be able to:
Outcomes (CLO) 1. Understand the basic concepts of industry in ancient
India and modcrn cra
2. Understand the basic concepts of small cottage
industries. i
3. Understand the basic concepts and terminology used
in lincar programming, including optimization, objective
functions, constraints, and feasible regions,
4. Learn how to translate real-world problems into linear
programming models.
5. Solve LP problems using the Simplex algorithm, a
powerful method for solving linear programs with more
than two variables.
6. Undcrstand the concept of duality in LP, including the
relationship between primal and dual problems.
7. Apply lincar programming to solve real-world
problems in arcas such as manufacturing,
transportation, finance, and resource allocation.
6 Credit Value Mw” Theory: 3
7 J Total Marks ~ Max. Marks: 100 Min. Passing Marks: 35
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) by 1TGC

Collepe wath Potental for Exce lence (C 1
DT VIST Supported & Star Coltege Scheme by DIV

AR »
x;w Athtated 10 Ram Durgavan Vishwavidy. dava Jabalpur (M P)

o " part B: Contont of the Course
— T Total Loctures:as hours
- - — - No. of
s
Module Topic Lectures

O Indian Knowledge SysterAnw_ '

.1 Basic concepts of industry in ancicnt India

.1.1 Agriculture

gri 05

1
1

1.1.2 Textile
1.1.3 Metallurgy
1.1.4 Stonework
1
1

.1.5 Trade
.2 Various types of industries in modern era

I Linear Programming Problems:

2.1 Basic concepts of LPP

2.2 Mathcmatical formulation of LPP
2.3 Solving LPP

2.3.1 Corner Point Method 20
2.3.2 Graphical Method

2.4 Simplex method for solving LPP
2.4.1 Maximization Problem

2.4.2 Minimization or Dual Problem
2.4.3 Mixed Constraints Problem

AApplications of Linear Programming:
] 3.1 Manufacturing and Production Planning

3.2 Supply Chain Management

3.3 Transportation and Logistics

| 3.4 Allocation problems ‘

3.5 Telecommunications Network Design

3.6 Agriculture and Food Production Case Study
3.7 Hcalthcare and Medicine

15

Ve

7

[ _BOSMembers || Slgnatu e  |[BosMembers ][ signature { /

| Dr. Akhilesh Pathak | \K _|[or 1k . Maitra [ W
| Dr. Mita Darbari i ] l**ﬁ—) [ or. Sandeep Tiwari |[ =

| Dr. Archana Pasari ][_q\fmﬁaﬁ‘f‘l_;- | Dr. Gopal Mcena L,Q""/'
| Dr. Preeti Nagar | _ _m [ Mr. Vinit tlain [
[ Ms. Sakshi Panjwanijl—@x‘dtg | Mr. Shakti Patel [

[_Ms Abhileka Velma T[

------- X,

J | O |




ST. ALOYSIUS’ COLLEGE

IAB/\ LPUR (MADHYA PRADESH)

L AC (CGPA 3 58/4 GO)
Aritonomous, Beaccredited A v+ Grade "- iy wh ’
Collepe witly Potential for Excellence (€771, “,' "‘}sl
{ o 13
e — « 6T ¢ ted & Stag Collepe Scheme by | e
x i .Q’A"u DST-TIST Suppor : valaya Jabalpur (M.P)
V‘u”'mt"""‘" Afliltated to Ram Durgavan Vishwavsdyalasa Jalalg

Basic concepts of urﬁbll_couugc 'ndumn-U|L':pM{'\lA'/)c;r:\iinr:g,'um
Case [ costand maximum profit viz. hm)c,!l(:mlts, :_,‘[t. ot o5
Study | pottery, jowolry making, soap making, L?r'rlorrncmadc -
pickle making, garment stitching, baking i a
products, and small-scale vegetable 'd””l_ c[lla Lincar Programming
l(cywords/ Tags: Industry in ancient and mod(,rnl nms ,Dlet oralslarms,
Problems, Simplex method, Manufacturing problems,

industries.
- Small cottage In
Transportation problems, Allocation problems,
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VIRl AR T‘( & ar Co ¢ :
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Part C - Learning Rosourcos

Text Books, Referonce Books, Other Rosources

Suggosted Readings:

Text Books:

1. G. Hadley: Lincar Programming, Narosa Publishing House, New Delhi, 2002,

2. Pundir S. K.: Lincar Programming with Game Theory, CBS Publrlt*:_lz;tions i2020
3. Nita H. Shah, Ravi M. Gor, Hardik Soni: Operations Research, earning Pvt..

Ltd., 2007. ‘ A Book
4. Dilip K. Chakrabarti: Economy: Agriculture, Crafts and Trade, Aryan Books
International, 2018.

i ndia, Chaukhamba

5. Balram Srivastava: Trade and Commerce in Ancient |

Amarabharati Prakashan, 1968.
6. NIIR Board: Profitable Small, Cottage & Home industries, National Institute Of

Industrial Research, 2005.

7. AEUCN fow<l Uy SrpTe &) gEddb |

Reference Books:

1. Mokhtar S. Bazaraa, John J. Jarvis and Hanif D. Sherali: Linear Programming and
Network Flows, 2"! Ed., John Wiley and Sons, India, 2004.

2. S. K. Sharma: Linear Programming, Cyber Tech Publications, 2009.
3.S. D. Sharma - Operations Research, Kedar Nath Publication, 2012.
4. Kanti Swarup, P.K. Gupta and Manmohan: Operations Research, Sultan Chand

and Sons, New Delhi, 2014.

Suggested Digital Platforms Web links:

https://www.eshiksha.mp.gov.in/mpdhe
https://epathshala.ncert.org.in/, https://epgp.inflibnet.ac.in/
Suggested Equivalent online courses:

https://nptel.ac.in/courses/112106134
https://nptel.ac.in/courses/110106164

https://nptel.ac.in/courses/116102005
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Part D: Asses ssment and Evuluntion

Suggested Continuous Evaluation Methods:

Maximum Marks: 100
University Exam (UE): 100 Marks
Internal Assessment: | Scction (A): Mulltiple Choice Questions Total

' Marks: 100
University Exam Section | Scction ( B) : Short Questions

Time: 02:00 Hours Scction (C) : Long Questions

e

A
[_BoSMembers _|[Signatyre  |[BOS Members [ Signature [/

[Dr. Akhilesh Pathak Jr_§\v/' |[Dr. ). K Maitra___|[ %\h

| Dr. Mita Darbari | : ][ Dr. Sandeep Tiwari |[

[ Dr. Archana Pasari || gh=dk wa ][ Dr. GopalMeena jL%"’/
| Dr. Preeti Nagar | i ﬁ?\_ﬂrﬁt Jain TL

| Ms. Sakshi Panjwani || (&L\@D \T—S}"\;ku Patel \L

| Ms. Abhileka Verma H

[Ms. Abhileka Ve e | R |




@7 ST. ALOYSIUS’ COLLEGE

Nutonomons Hea

& Y
J" _\',“'-'.1 R

>/

JABALPUR (MADIIYA PRADIESH)

credied A<y Graded i
ot t” Collepe wath Patential for Excellence (€ 1P 3 by U

VOO GPA Y AR 00)

xvpjhl "-Lf::, DSYT HINT Sapported & S ( n”f*"r eheme by DI
m" UK Tabialpnu (WD)

MGhated o Roane Daicgavan Vishwaviedy alasy o

IADIT: W gy

ISAA Il ang
qIgAwI a1 Nk

WIGADIT Il Wb

A wlpo ol

‘]\'dﬁ“&]l‘ (Prerequisite)
UISUHTT T H)
ufafeui @i @i
3IICH) (CLO)

(9]

arrar ar - aiyu

e ), uenr B4R aq: 2026 4. 2026-2027
fareger ; mfoner —
nfurfla g

/SRy

) & fere Suerey

m;uwgm—r"%mwh '{mr'rrﬁufhn: .
1. U wyE 1 U SR ORI ad P A R HA & fon 7 aJ
Riicl @1 Igdin 3 71
> il o % [Rig T anfpTait @1 Frafor B, @it e
I?n(;r aiuﬂﬁ'mtrf\edur;ﬁ“ﬁn 3R RN wyTl BT fady HIaT F Ugd
i
3. R duiRke U1 arafe gfar @ THIsl & T ¥ g
Ry dgife srayruia, i vty SUER SR ahET Pl
FUUNT B T
. SRGT (Fuzzy) o vuireh A afffera dfcharst @1 Simq o, o
sREe IARE, 3d 3R gRE AR 8 |
5. faftme & A arafae gfar & SruEnT & T sR%pe T any &

7 | o i

Jal
o ﬁ‘c‘,ﬁnﬁ%}? ] '3

3if&rRcr# 3ick: 100 =geATH 307 3 35

[ Dr. Akhilesh Pathak ||

[ B8OSMembers _|[Signaturg ][ BOS Members || Signature

V*_:/n _ J[De K. Maiva ][ y<

A
(

|

Dr. Mita Darbari

I
Dr. Archana Pasari J|

MM‘N‘AU/— - [Dr. sandcep Tiwari ][ ]

2 [Dr. Gopal Meona [ g™

[ Or. PreetiNagar ][

[ Ms. Sakshi Panjwani _|

XA [ Mr vinitain [T "‘-“‘—ﬁ]

[ Ms. Abhiteka Verma ][

D J[Mr ShaktiPatel [ l




~

oo [vug) WABALPUR (MADHYA PRADESH)

\J;“/ \utonomous. Reaceredited A -+ Gy ade by MAAC (CGPA 3 58/4.00)
ollepe with Potental for Excellence (CPE) by UG

‘m DST ¥ IST Supported & Star Colle g Selieriie e DIFT

Attihated to Ram Dusgavan Vishwavidyalaya Jabalpir (NP

BT ST. ALOYSIUS’ COLLEGE

e e ———— e

T a-qu;r:n i fa':m‘a%-cf

Frol SATEAT ! 45 g¢

iR Gl - R

YR I URORT:

1.1 Ui R A il ads @t gRaTel srauRud
1.2 IOy &\ aifde dvaar

1.3 S[agqeuaddl

1.4 TH-A1T db

11 TioTT %5t HIYT:

2.1 1T 3R Tadr R

2.2 iy, JdareE ok fadem
2.3 MUl 3R fg-arfies

2.4 fg-ufass Trem

2.5 gfay=rdae Aarfde 3R fadm
2.6 UfdyATedTe Td ufdend T
2.7 gA%fad SR faviy

2.8 difdher geadn

2.9 Aty ik ymfaw

2.10 S1-ArH &1 |

| siggrive HIyr:

3.3 HTHIUN 3R U137 F THR
3.3.1 YhR-3 HTHIUI

10

A
(/

| BOS Members _H Slgnatur\e/[ ][ BOS Members Il Signature
Dr. Akhilesh Pathak  |[ \Z " |[Dr. ). K. Maitra |

[ Dr. Mita Darbari L ) |[ Dr. Sandeep Tiwari ||

[ Dr. Archana Pasari___| o E | Dr. GopalMeena || WI

[ Dr. Preen Nagéx' _jl o\ ) [_'WV”T'I Jain | )

| Ms. Sakshi p]an')l‘H 1 gﬁu\dm ][ Mr. Shakti Patel [

..

LMS- Abhllekfi Verrmaw _J_E__@@J_Q__“ _ _ —— “




..
!8*‘
st
T}
L

E

\\\AL :
/ | T Autonomous Reaccredited "A~+ Grade b
L College wutli Porennal for Excellence (€ PEY Dy 17¢(

\

m"m DST-FIST Supported & Star College Schemne hy DB X
Athiliated to Rami Durgavan Vishwavidyalava Fabalpur (NLP)

3.3.2 UDHIR-2 H[HRU]
3.3.3 UHR-1 AHTHRYI
3.3.4 UDHR-0 YIhRU]
3.3.5 UHR-AHIY]

Y 3P C (Fuzzy) ddv:

4.1 3R g @

4.1.1 3FC A

4.1.2 3RPe qd | difdsd FdIor
4.1.3 3RGC Al & UHR

4.2 frufaf8a ad 3 gamn

4.3 3G dd b HIYANT

4.4 3RPC dd & AH

nfafafy

Tw?] ST. ALOYSIUS COLLEGE

JABALPUR (MADHYA PRADESH)

NLAAC (CGPA 3 58/9.00)

10

TR 1. ARATD gl TERTel B 5 el B (I8 WO qeb b AT |
G{W/z.mﬁagﬁmﬁmaﬁﬁaamﬁasmar{gﬁa%%&ﬂml

05

R foig (1 d8)/2T:

qifonS 9 aifthe TR, To-=ar e, MO s, Sfiu=ies I,

IRGT dd |

/]

Al BOS Members |[ signature ][ BOS Members

][ signature

(/

[Dr. Akhitesh Pathak__|[ X/

|[5r. 1. K. Mnitra

|

[ Dr. Mita Darbari 1 MLL [ Dr. Sandcep Tiwari |

G

| Dr. Archana Pasari J[__w |[ Dr. GopatMeena  |[

|

re L4

[Dr. Preeti Nagar X |[Mr. Vinitsain

[ Ms. Sakshi Panjwani || (b},\\LSﬁ\ ][ Mr. Shakti Pate

l

L

| Ms. Abhileka Verma ][:d)u@m L

3.

|
|
|
|
|
J
|




@i ST. ALOYSIUS COLLEGE
= == JABALPUR (MADIIYA PRADESI) |
B I oo e i D

DST IS T Supported & Star Collepe S hene by 1141

b CIRVEY oy EURE .
- Aftilated to Ram Durgavan Vishwavidy ava Jabulpnu (N P)

=

OTTIT - IR ArEra=T TNUeT

o T, el g, 3 AT |

IR WERTE TEAS / U/ qraar AT/ are ATl
ISy G
1. R. M. Somasundaram: Discrete

Ltd., 2003.
2. Samar Ballav Bhoi: A Text Book of Log

2018.
3. Ganesh: Introduction to Fuzzy Sets and Fuzzy Logic,

Learning Private Limited, 2006.

Mathematical Structures, PHI Learning Pvt.
ic and Sets, Educreation, Publishing,

Prentice Hall India

4. Rosen H: Discrete Mathematics and its Applications, McGraw Hill Education,

2017.
5. Lotfi A Zadeh and Rafik A Aliev: Fuzzy Logic Theory and Applications, World

Scientific Publishing, 2018.

6. L T& A Rwd) U IHTGHY Y Teceh|

o] TEAH:

1. Ajit Kumar, S. Kumaresan, Bhaba Kumar Sarma: A Foundation Cour
Mathematics, Alpha Science International Ltd, 2018.

2. R. P. Grimaldi, Discrete Mathematics and Combinatorial Mathematics,

Pearson Education, 1998.
3. Jean-Paul Tremblay, R Manohar: Discrete Mathematical Structures with
Applications to Computer Science, McGraw Hill Education, 1st edition, 2017.

4. G. J. Klir and B. Yuan: Fuzzy sets and Fuzzy logic, Pearson, 2015.
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Ltd., 2007.
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1. Bharati Krisna Tivthaji Maharaja, "Vedie Mathematies". Motilal Banarasidas Publisher,
Dclhi. 1994,

2. Dr. Satya Dev Sharma: Avyabhatiyam, Chaukhambha Surbharati prakashan, Varanasi,
2013,

3. L NL Herstein: Topices in Algebra, Wiley Eastern Lid., New Delhi. 1977,

- Shanti Narayan: A text Book of' Modern Abstract Algebra, S. Chand and Company. New
Ddhi 1967,
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1. Udayan S. Patankar & sunil S. Patankar: Elements of Vedic Mathematics, TTU Press,
2018.

2. Surjeet Singh and Qazi Zamceruddin: Modern Algebra, Vikas Publishing House Pvt Ltd;
Eighth edition, 2006.

3. N. Jacobson: Basic Algebra. Vol. I and 11, W. 11 Freeman, 1980.

4. 1. S. Luther and L. B. S. Passi: Algebra. Vol. 1 and 11, Narosa Publishing House, 1997.

5. A. K. Vasishtha and A. R. Vasishtha: Modern Algebra, Krishna Publication; 68th edition,
2015.
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BACHELOR OF SCIENCE (B.Sc. 1T Semester, Core (Major C-d), Abstract Algehra)

Part A -5;!>|__1l‘rmlucliun

Program : UG | Class: B.Sc. Il Year | Scmester: J_l_[__‘_:[_lgssion_: 2026-27
Subject: Mathematjes — o |
! Course Code N
2 e Course ]lll&m___ o /\";“LE&LE:'L/}JB“me
¢ Course Core (Major C-4)
1 — Course Type | _Type
5 Pre-requisite (if any) To study thig course, a student must have
the subject Mathematics (Major or Minor)
e o . infirst ycar.
6 Course Lcarning The course will enable the students to:
Outcomes (CLO) 1. Recognize the algebraic structures as a
group, and classify them as abelian, cyclic
and permutation groups, clc.
2. Link the fundamental concepts of groups
and symmetrical figures.
3. Analyze the subgroups of cyclic groups.
4. Explain the significance of the notion of
coscets, normal subgroups, and quotient
groups.
5. The fundamental concept of rings, fields,
subsings, integral domains and the
o _corresponding morphisms.
7 Credit Value Theory: 6
8 o Total Marks Max. Marks: 30 + 70 | Min. Passing Marks:
- 35
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{ o _Part B: Content of the Course

| o Total Lectures:90 hours

| Module _r Topics No. of Hours
1 Indian Knowledge System: 21

I.1 Historical Background of Abstract Algebra

1.2 Divisibility tests for any divisor by following Vedic Sutra
.1 Nikhilam Navatascaramam Dasatal,

-2 Paravartya Yojayet

Factorization of second-degree homogeneous polynomials
Wo and three variables by following Vedic Sutra

-1 Urdhva-Tiryagbhyam

3.2 Adyamadyena Antyamantyena

1.4 The ancient Bhartiya 'Kuttaka Method' (Propounded by

Aryabhata and Bhaskaracharya) for solving 'Diophantine
Cquations'

-1 Groups, Subgroups and their basic properties
.2 Cyclic groups

.3 Coset decomposition

.4 Lagrange's and Fermat's theorem

2.5 Normal subgroups

|- 2-:6 Quotient groups
-1 Homomorphism and Isomorphism of groups 18
.2 Fundamental theorem of homomorphism

-3 Transformation and permutation group Sn (n <3)
-4 Cayley's theorem

.5 Group automorphism

.6 Inner automorphism

.7 Group of automorphisms

WL

1.
1.
1.

n

ST T

i
1
1

[N I (SR (S}

11

W LI L) L)W LW

Il 4.1 Conjugacy relation and centralizer 15
4.2 Normaliser

4.3 Counting principle and the class equation of a finite group
4.4 Cauchy's theorem for finite abelian groups and non
abelian croups

v 5.1 Definition and basic properties of rings 18
5.2 Ring homomorphism

A
[ BOSMembe's || Signature . __|[BOS Members 11 Signature [/ |

s

[ Dr. Akhilesh Patrak B X7 |[ Dr. 1. K. Maitra i ) e T Y

[S@m 0 V- ][ Dr. Sandeep Tiwari || . |
[©r. Archana Pasin__ [ K=8A%3: [ Dr. GopalMeena ][ gv"” 1
| Dr. Preeti Nagar T VY% [ Mr VinitJain I ]
EEIR; Sakshi Panjwvani || ][ Mr. shakti Patel I B

= \ : =]

| Ms.Abhileka Verma | , Il IL




)

US’ GE
<) ST. ALOYSIUS’ COLLE
= in JABALPUR (MADHYA PRADESH)
Q\_ : :%‘l}) Autonomous Reaceredited "A=+" Grade by NAAC (CGPA 3 58/4.00)
(] Collepe with Patenual for Excellence (CPE) by UGC
mm DST-TIST Supported & Star College Schenie by DBT

Affiliated to Rani Durgavan Vishwavidvalava. Jabalpur (M P)

:(SQ::E'

~

5.3 Subring T -
5.4 ldcals

5.5 Quotient ring

3.6 Polynomial ring _
\Y 6.1 Intcgral domain ' 7 18
6.2 Euclidean Domain

6.3 Unique Factorization Domain
6.4 Field

L 6.5 Quotient Iield
Suggested Activitics:

1. Disguss h‘_—’W Groups, Subgroups, Homomorphism of groups, Ring, Ideals, Euclidean
Domain, Unique Factorization Domain and Field are connected with the work of Bhartiya
Ganitagya.

2. Analyse how Groups, Subgroups, Homomorphism of groups, Ring, Ideals, Euclidean

Domain, Unique Factorization Domain and Field can be applied to solve real world
problems.

3. Teacher can allot other activities also.
Keywords/lags:

Groups, Subgroups, Homomorphism and Isomorphism of groups, Ring, Ideals, Field.

B ~ PartC- Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

Text Books:

1. Bharati Krisna Tirthaji Maharaja, "Vedic Mathematics", Motilal Banarasidas Publisher,
Delhi, 1994,

2. Dr. Satya Dev Sharma: Aryabhatiyam, Chaukhambha Surbharati prakashan, Varanasi,
2013.

3. 1. N. Herstein: Topics in Algebra, Wiley Eastern Ltd. New Delhi. 1977.

4. Shanti Narayan: A text Book of Modern Abstract Algebra, S. Chand and Company. New
Delhi, 1967.

5. 7YY g RBedl Iy el & gEdeh|

Reference Books: _
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1. Udayan S. Patankar & sunil S. Patankar: Elements of Vedic Mathematics, TTU Press,
2018.

2. Surjeet Singh and Qazi Zameeruddin: Modern Algebra, Vikas Publishing House Pvt Ltd;
Eighth edition, 2006.

- N. Jacobson: Basic Algebra. Vol. I and I1, W. II Freeman, 1980.

- 1. S. Luther and I. B. S. Passi: Algebra. Vol. I and I1, Narosa Publishing House, 1997.

A. K. Vasishtha and A. R. Vasishtha: Modern Algebra, Krishna Publication; 68th edition,
2015. :

W LHow

Suggested Digital 'latforms Web links:

https://epgp.inflibnet.ac.in
https://www.eshiksha.m p-gov.in/mpdhe
https://onos.gov.in

https://egd.nic.in/in pelibrary
hetps:/swavam.eav.in

Suggested Equiva!ent online courses:
https://nptel.ac.in/courses/111105112

https://ugemoocs.inflibnet.ac.in/ind ex.php/courses/view_ug/32

Part D: ASSESSMENT AND EVALUATION

For rscs having External theory Examination of 70 marks)

7 Suggested Contin::ous Evaluation Methods:

Maximum Marks: 100
Continuous Comprchensive Evaluation (CCE): 30 Marks
| University Exam (UE): 70 Marks
Internal Assessment: Total Marks: 30
Continuous Comprchensive Evaluation (CCE)
External Assez=:ment: Section (A) : Multiple Choice Total Marks: 70
University Exan: Section Questions
Time: 03.00 !iours Section (B) : Short Questions
L Section (C) : Long Questions
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.M. D.. Raysmg]mnm Ordinary and Partial DifTerential Equations, S
Ncw Delhi, 2017.

International edition, 1987,

4. 7L gowr oYy Y e i gEeh|

TeI gEae:

Publishing House, 1962.
Learning Private Limited, Sccond edition, 2015.

1988.
5. Frank Ayres: Theory and Problems of Differential Equations, McGraw Hill Book

Company, 1972,
6. J. W. Brown, R. V. Churchill: Fourier Series and boundary value problems, Tata

McGraw Hill Edition, 2008.

. Chand & Company,

3. R. V. Churchill, J. W. Brown: Fourier Series and boundary value problems, McGraw Hill

1. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics, Asia

2. Shah Nita H.: Ordinary and Partial Difierential Equations: Theory and Applications, PHI

3. K. Sankara Rao: Introduction to Partial Differential Equations, PHI, 3rd edition, 2010.
4. I. N. Sneddon: Elements of Partial Differential Lquations, McGraw Hill Book Company,
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BACIHELOR OF SCIENCIE

(B.Sc. 111 Semester; DSE-1 (Option - 1), Partial Differential Equations)

I e
Part A : Introduction
Class: B.Sc. 11 Year ~ Semestet: 111 Session: 2026-2027

Program : UG
_S_ubjggt:_l\ﬂdalhcmulics B s

e 1 ] Course Code S
2 . Course Title o Pal'tiaLQiffel'e11tial Equations
) 3 | Course N DSE-1 (Option-1)
4 Course Type e Core Course (Major — 1
5 Pre-requisite (if any) To study this course, a student must have
had the subject Mathematics (Major or

. Minor) in first year..

6 Course Learning The course will enable the students to:
Outcomes (CLO) | 1. Use knowledge of partial differential
equations (PDEs), modelling, the general
structure of solutions, and analytic and
numerical methods for solutions.

2. Formulate physical problems as PDEs
using conservation laws.

3. Understand analogies between
mathematical descriptions of different
(wave) phenomena in physics and
engineering.

4. Classify PDEs, apply analytical methods,
and physically interpret the solutions.

5. Solve practical PDE problems related to
real world problems.

6. Apply the one-dimensional Heat
conduction and one-dimensional wave

equation to solve real world problems.

R —
F Credit Value Theory: 04
8 Total Marks Max. Marks: 30 + 70 | Min. Passing Marks:
I L3
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JABALPUR (MADIIYA l’!\{/ﬂ)l;.‘i”}

(] oy 251 A

II Past 1Y Caontent of the € apigue ‘
, Fotal Tectures 640 hara l
( (Note: 15 howrs of teaching Tor euch credit) ;
| Module z lopica Mo 0’}"mrz f
i 1 Cndian Knowledpe System: ' 12 ;
| [ LT Histonical Backpround of Partial Ditferential Fogustions :
f f 1.2 Contribution of following Bluartiya Ganitapya in the field |
of Parual Differential Fquations: |

1.2.1 K. Ananda Rau

| 2.2 8, Chandrasckhar i

2.3 Harish-Chandra ;

1

!

]

1.2.4 M. S. Narasimhan l
2.1 Formation of Partial differential equtions

2.2 Order and degree of Partial differential Cquations

2.3 Lincar and Non-Lincar Partial differential cquations of the
first order

2.4 Different types of solutions of Partial differential
cquations S
3.1 Lagranpge's solution 12
3.2 Some special types of equations which can be solved
casily by methods other than the general method

3.3 Charpit's general method

[l

1| 4.1 Linear Partial differential cquations of second and higher 12
orders
4.2 Solution of Lincar partial differential cquations of second
order by inspection method and reduction to canonical forms
4.3 Classification of partial differential cquations of second
. forder B S
A% 5.1 Homogeneous and non-homogencous partial differential 12
cquations of constant cocflicients
5.2 Partial differential equations reducible 1o cquations with
| eonstant cocllicients R
\% 6.1 Laplace Equation 12
6.2 Derivation and solution of one-dimensional [ leat

conduction equation
| 6.3 Derivation and solution of onc-dimensional wave cquation |
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Su; ;,cslul Activities:
. Discuss how Partial difTerential equations, Lagrange's method, Charpit's method, one-
dmunsmn.l] Heat conduction equation and one-dimensional wave cquation arce connected

with the work of Bhartiva Ganitagya.

. oyt . . ' . ! i
2. Analyse how Partial differential equations, Lagrange's method, Charpit's method, onc
dimensional Heat conduction equation and one-dimensional wave cquation can be applied
to solve real world problems.

3. Interpret solutions in a physical context, such as identifying travelling waves, standing
waves. and shock waves.

4. Teacher can allot other activitics also. -
Keywords/Tugs:

Partial differential equations, Lagrange's method, Charpit's method, One dimensional Heat
conduction cquation, one dimensional wave equation.
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Part C - Learning, Resourees
Text Books, Reference Boolks, Other Resources R

?J;Ec}ifd Readings:

Text Books: ' . )

1. Gerard G. Emeh. R. Sridharan and M. D. Srinivas: Contributions to the History of Indian
Mathematics. Hindustan Book Agency, Vol. 3, 2005.

2. M. D. Raysinghania: Ordinary and Partial Diflerential Iiquations, S. Chand & Company,
New Delhi, 2017.

3. R. V. Churchill, J. W. Brown: Fourier Series and boundary value problems, McGraw Hill
International edition, 1987.

4. 7T weRr fgedl T il Hr e

Reference Books:

1. Bibhutibhusan Datta and Avadhesh Narayan Singh: History ot Hindu Mathematics, Asia
Publishing House, 1962.

2. Shah Nita H.: Ordinary and Partial Differential LEquations: Theory and Applications, PHI
Learning Private Limited. Second edition, 2015.

3. K. Sankara Rao: Introduction to Partial Differential Equations, PHI, 3rd edition, 2010.

4. 1. N. Sneddon: Elements of Partial Differential Equations, McGraw Hill Book Company,
1988.

5. Frank Ayres: Theory and Problems of Differential Equations, McGraw Hill Book
Company, 1972.

6. J. W. Brown, R. V. Churchill: Fourier Series and boundary value problems, Tata
McGraw Hill Edition, 2008.

Suggested Digital Platforms Web links:

https://epgp.inflibnet.ac.in
https://www.eshiksha.mp.gov.in/mpdhe
https://onos.gov.in
https://eg4.nic.in/mpelibrary
https://swayam.gov.in

Suggested Equivalent online courses:
https://nptel.ac.in/courses/111101153/
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ST. ALOYSIUS’ COLLEGE

Part D: Assessment and Evaluation

Suggc?étcd Continuous Evaluation Mecthods:

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 30 Marks
University Exam (UE): 70 Marks

Total Marks: 30

Internal Assessment:
Continuous Comprehensive Evaluation (CCE)

External Assessment: Section (A) : Multiple Choice Total Marks: 70
University Exam Section Questions
Time: 03.00 Hours Section (B) : Short Questions

Section (C) : Long Questions
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2. S. L. Loney. Statics. Macmillan Company, London.
ticle and a Rigid Bodies,

3.S. L. Loney. An Elementary Treatise on the Dynamics of a Par
Cambridge University Press. 1956.
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(B.Sc. 11 Semester, DSE-1 (Option - 2), Mechanics)
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~ Subject: Mathematics -
Course Code o

|
2 ) ~ Course Title ~_Mecchanics
—3 Cottse DSE-T (Option - 2)
) 4 Course Type Type 1.
5 Pre-requisite (if any) To study this course. a student must have

had the subject Mathematics (Major or
B | S — ) Mgnor)rm first year.

6 Coursc Learning The course will cnable the students to:
Outcomes (CLO) 1. Understand the basic concepts of forces,
Parallel forces, Moments and Couples.

2. Understand the equilibrium of forces,
velocity. acceleration and simple harmonic

motion.

3. Apply the cquilibrium relationships for
non-accclerating particles acted on by
forces.

4. Analyze the forces in three dimensions.
5. Evaluate the various problems related to

velocity and acceleration.

7 | Credit Value | ~ Theory: 4

8 Total Marks Max. Marks: 30 1 70 | Min. Passing Marks:
L 35
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(Notce: 15 hours of teaching for cach credit)

Module

Topics

I

Indian Knowledge System:
1.1 Historical Background of Mechanics
1.2 Contribution of following B]hul:)u Ganitagya in the field

of Mcchanics:

1.2.1 C. V. Raman

1.2.2 Satyendra Nath Bose

1.2.3 Meghnad Saha

1.2.4 Subrahmanyan Chandrasckhar

Equilibrium of IForces:

2.1 Analytical Method

2.2 Equivalent FForce and Couple

2.3 Equilibrium of a Rigid Body acted on by three forces
2.4 Trigonometrical theorem

2.5 General condition of equilibrium

2.6 Equilibrium of a particle under constraint

2.7 Astatic Equilibrium o

111

Forces in Three Dimensions:
3.1 Preliminary

3.2 Poinsot's Central Axis
3.3 Resultant Wrench

3.4 Null Lines and Planes

v

Velocity and Acccleration:

4.1 Preliminary
4.2 Radial Velocity and Acceleration
4.3 Transverse Velocity and Acceleration

4.4 Angular Velocity and Acceleration

__No. of Hours__

02

15

13

4.5 Tangential and Normal Acceleration -

Simple Harmonic Motion and Elastic String;
5.1 Simple Harmonic Motion
5.2 Geometrical representation of the SHM

5.3 Hooke's Law
5.4 Horizontal Elastic String

5.5 Vertical Elastic String

15
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Suggcslcd Activitics:

1. Demonstrate cquilibrium conditions with real-life examples (bridge truss, hanging lamp
bl

crane system).

2. Analyze the equilibrium of a suspe
3. Usc 3D plotting software (MATLAB/Pythoi
acting on a cube or tetrahedron.

4. Analyze the force system in a drone's propeller con i
5. Relate to real-life phenomena: Vehicle acceleration te

nsion bridge cable or ladder against a wall.
1/GeoGebra 3D) to visualize force systems

guration or crane boom.
st or sports motion analysis (ball

trajectory, sprint start). .

6. Apply SHM concepl Lo electrical oscillations (

7. Teacher can allot other activities also. B
Keywords/Tags:

LC circuil) or vibration of tuning fork.

Equilibrium of Forces, Forces in Three Dimensions. Velocity and Acceleration, Simple
Harmonic Motion and Flastic String. _
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Text Books:
1. Parameswaran, S.:

Movement, 1998.
2. S. L. Loney, Statics, Macmillan Company, London.

3. S. L. Loney. An Elementary Treatise on the Dynamics of
Cambridge University Press, 1956.
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Reference Books:
1. R. S. Verma, A Text Book on Statics, Pothish

2. F. Chorlton, Dynamics, CBS Publishers, New Delhi.

3. A. S. Ramsey, Dynamics Part-1 & 2, CBS Publisher & Distributors.

Suggested Digital Platforms Web links:
https://www.eshiksha.mp.gov.in/mpdhe
https://onos.gov.in
https://eg4.nic.in/mpelibrary
hitps:/swayam.gov.in

Suggested Eq uivalent online courses:
https:/nptel.ac.in/courses/11 5104094
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University Exam (UE):
Internal Assessment:
Continuous Comprehensive Ev
External Assessment:
University Exam Section
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[ 1. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics,
Asia Publishing Touse, 1962.

R. R. Goldbeg: Mcthods of Real Analysis, Oxford & [.B.H. Publishing co. New
Declhi, 2020.

3. I. M. Apostol: Mathematical Analysis, Narosa Publishing House. New Delhi. 1985.

o

4. D. Soma Sundaram and B. Choudhary: A first Course in mathematical Analysis,
Narosa Publishing House, New Delhi, 1997.

W

Murray R. Spiegel: Theory and problems of advance Calculus, Schauma Publishing
Co. New York, 1974.

6. Donald R. Sherbert, Robert G. Bartle: Introduction to Real Analysis, Wiley, 4th
edition, 2011.

7. Gorakh Prasad: Integral Calculus, Pothishala Pvt. Ltd. Allahabad, 2015.
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(B.Sc. 111 Semester, Principles of Advanced Calculus

;Minor ( M-3)

Parl A : Introduction

Class: B.Sc.

Program : UG

Eubjcct: Mathematics

s

Semester: U1 Session: 2026-2027

1 Course Code
2 Course Title Principles of Advanced Calculus
3 Course Minor M (3)
4 Course Type Type-1
El o —Egréq—uigite (if any) “To study this course, a student must have
had the subject Mathematics (Major or
Minor) in first year.
6 I e

Course Lear ning
Outcomes (CLO)

The course will enable the students to:

1. Understand many properties of the real
line R and sequences.

2. Calculate the limit superior, the limit
inferior, and the limit of a bounded
sequence.

3. Apply the mean value theorems and
Taylor's theorem.

4. Apply the various tests to determine
convergence and absolute convergence of an
infinite series of real numbers.
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5. Using Jacobians und Beta and Gamma
Functions to solve real world problems,

7 o ‘ Credit Value Tl'l)cnry{ 04
8 A Total Marks | Max, Marks: 30 + 70 [ Min. Passing Marks:
35
Part B: Content of the Course
Total Lectures:60 hours - ;
Module 'l'()pié:? - A o No. of Hours
T o Indinn K nn-\'vlcldqgc System: 20

1.1 Iistorical Background of Advanced Calculus

1.2 Contribution of following Bhartiya Ganitagya in the field
of Advanced Calculus:

1.2.1 Madhava of Sangamagrama
1.2.2 Parameshvara

1.2.3 Nilakantha Somayaji

1.2.4 Jyeshtadeva

1.2.5 Achyuta Pisharati

2.1 I'ield structure and ordered structure of R, intervals,
bourded and unbounded sets, supremum and infimum,
completeness in R, absolute value of a real number.

2.2 Sequence of real numbers

2.3 I.imit of a sequence

2.4 ounded and monotonic sequences
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{

2.5 Cauchy's general principle of convergence

2.6 Algebra of sequence and some important theorems 1

11 | 3.1 Series of non-negative terms 18

2 Convergence of positive term series

3.3 Alternating series and Leibnitz's test

4.1 Uniform continuity

4.2 Mean value theorems and their geometrical interpretations
4.3 Limit and continuity of functions of two variables

II1 5.1 Euler's theorem on homogeneous functions 08

5.2 Taylor's theorem for functions of two variables

1V 6.1 Maxima and Minima of functions of two variables 08

6.2 Lagrange's multiplier method

v 7.1 Jacobians 06

7.2 Beta and Gamma Functions

Suggested Activities:

1. Discuss how Sequence, Series, Jacobians, Maxima and Minima, Beta and Gamma
functions are connected with the work of Bhartiya Ganitagya.

2. Analyse how Sequence, Series, Jacobians, Maxima and Minima, Beta and Gamma
functions can be applied to solve real world problems.

3. Teacher can allot other activities also.

Keywo rds:

Sequence, Series, Jacobians, Maxima and Minima, Beta and Gamma functions.
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Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:
Text Books:

1. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of Indian
Mathematics. Hindustan Book Agency, Vol. 3, 2005.

2. Parameswaran, S.: The Golden Age of Indian Mathematics, Swadeshi Science
Movement, 1998.

3. Devi Prasad: Advanced Calculus, Prentice Hall India Learning Private Limited, 2009.

4. SC Malik and Savita Arora: Mathematical Analysis, New Age International Private
Limited, 1st edition, 2017.

5. e wemt fodt viwr srehraft ) gwr)

Refercenee Books:

1. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics,
Asia Publishing House, 1962.

R.R. Goldbeg: Methods of Real Analysis, Oxford & I.B.H. Publishing co. New
Delhi, 2020.

\S)

3. T. M. Apostol: Mathematical Analysis, Narosa Publishing House. New Delhi. 1985.

4. D. Soma Sundaram and B. Choudhary: A first Course in mathematical Analysis,
Narosa Publishing House, New Delhi, 1997,

5. Murray R. Spiegel: Theory and problems of advance Calculus, Schauma Publishing
Co. New York, 1974.

6. Donald R. Sherbert, Robert G. Bartle: Introduction to Real Analysis, Wiley, 4th
edition, 2011.

7. Gorakh Prasad: Integral Calculus, Pothishala Pvt. Ltd. Allahabad, 2015.

Suggested Digital Platforms Web links:
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Section (B) : Short Questions

Section (C) : Long Questions

Total Marks: 70

/)

2 o

[ Bosm-

[D: Al<h:lej
[ Dr. Mita Do

[ Dr. Preeti ™

[ Or. Archan:

rers [ Signature |[ BOS Members |[ signature

Wi

hnk ][—- §~\//’ [_r 1. K. Maitra ] -

j \.w' ][ Dr. Sandeep Tiwari ||

“ Dr. Gopal Meena ” g"-r//

Salg va
el MI Mr. Vinit Jain [~

Lf\jc Sakshi

'1]&\/’1!14] Y |[ Mr. Shakti Patel I

[ Ms. Abhile!

rma Hr—i- [ ; I[

HEEE RN

T —————————



T%' . e

ST. ALOYSIUS’ COLLEGE

JABALPUR (MADHYA PRADESH)

\utonomous. Reaccredited "A=+4" Grade by “UAAC
Collepe wuth Potennal for Excellence (CPV ) by 110«

(CGPA 3 58/4.00)

}I_“Jmm DSTEIST Snppotted & Star College Schenn ln\ D

Afliliated to Ram Durgavau Vishwavidvalay a Jal pur (N P)

Part A ; Introduclion

“Class: B.Sc. Year: Il Year | Session: 2026-2027

11l Semester

Subject: Mathematics

Outcomes (CLO)

1 A Coursce Code -
2 Course Title Foundational Mathematics
3 ) Course Mulﬁ/lLu:Fﬁisciplinary (MD/ID-2)
4 Course Type Type-|
a4 Pre-requisite (if any) ‘dpen for all
'S _Co‘urse Lcarma‘é‘ N The course will on'ab_lc threrstuayc;ts to:

1. Use the Matrices and Determinants in different areas of
business and science like budgeting, sales projection, cost
estimation, analyzing the results of an experiment etc.

2. Solve simple problems related to real-life situations by using
calculus.

3. Understanding and use the terminology of probability.

4. Applying the mean, median, mode, addition and
multiplication rules to Calculate probabilities.

5. Apply ordinary differental equations to model and solve

practical problems in physics, biology, engineering, and
economics.

6 Credit Value

03

7 Total Marks

Max. Marks: 100 Min. Passing Marks: 35
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Part B: Content of the Course

Total Lectures:A5 hours

Module Topics No. of Lectures

I Bhartiya Gyan Parampra: | 10
Contributions of following Ancient Bhartiya Ganitagya in
Differentiation and Integration, Differential Equations and
Probability:

1.1 Aryabhata

1.2 Brahmagupta

1.3 Bhaskaracharya |l

Matrices & Determinants:

2.1 Concept of Matrices

2.2 Notation, order and cquality of Matrices
2.3 Types of Matrices

2.4 Operations on Matrices

2.5 Addition and multiplication

2.6 Multiplication with a scalar

2.7 Simple propertics of addition, multiplication and scalar
multiplication

2.8 Transpose of a Matrix

2.9 Determinants and its Basic Properties

2.10 Rank of Matrices

2.11 Adjoint and inverse of a square Matrix

Calculus:

1 3.1 Definition of derivative 11
3.2 Derivative of sum, difference, product and quotient of
functions

3.3 The derivative of polynomial and trigonometric functions
3.4 Integration of various functions by using substitution, partial

fractions and by parts

3.5 Evaluation of simple integrals

3.6 Basic properties of definite integrals
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Differential Equations:
n 4.1 Introduction
4.2 Basic Concepts 08
4.3 General and Particular Solutions of a Differential Equations.
4.4 Methods of Solving First Order, First Degree Differential
Equations
v Statistics: 08
5.1 Frequency distribution
5.2 Measures of central tendency: Mean, Median, Mode,

ops . —\——\\__
Y Probability: 08

6.1 Random experiments: outcomes, sample spaces (set
representation).

6.2 Events: Occurrence of events, 'not’, 'and’ & 'or' events,
exhaustive events, mutually exclusive events.

6.3 Probability of an event, probability of 'not’, '‘and", & 'or’
events.

Suggested | 1. Discuss how Determinants, Matrices, Differentiation and Integration, Differential
Activities Equations, Mean, Median, Mode, Sample space and Probability of an event are
connected with the work of Bhartiya Ganitagya

2. Analyse how Determinants, Matrices, Differentiation and Integration, Differential
Equations, Mean, Median, Mode, Sample space and Probability of an event can be
applied to solve real world problems.

| 3. Teacher can allot other activities also. o

Keywords/ Tags: Determinants, Matrices, Differentiation and Integration, Differential Equations,

Mean, Median, Mode, Sample space, Probability of an event.
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~ PartC- Learning Resources

Text Books, Reference Books, Other Resources

Suggested Reédings:
Text Books:

1. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of Indian
Mathematics. Hindustan Book Agency, Vol. 3, 2005.

2. Bharati Krsna Tirthaji Maharaja, "Vedic Mathematics", Motilal Banarasidas Publisher, Delhi,
1994.

3. Nita H. Shah, Foram A. Thakkar: Matrix and Determinant Fundamentals and

Applications, CRC Press, 2020.

4. Gorakh Prasad: Differential Calculus, Pothishasla Pvt. Ltd., Allahabad, 2016.

5. Gorakh Prasad: Integral Calculus, Pothishasla Pvt. Ltd., Allahabad, 2015.

6. E. Rukmangadachari: Probability and Statistics, Pearson Education India; First edition, 2012.
%, qua*ﬁr%aﬁaiamaﬁ‘rgwﬁﬂ

o T T

1. Bibhutibhusan Datta and Avadhesh Nara

yan Singh: History of Hindu Mathematics, Asia
Publishing House, 1962.

. Udayan S. Patankar & sunil S. Patankar: Elements of Vedic Mathematics, TTU Press, 2018.
Parameswaran, S.: The Golden Age of Indian Mathematics, Swadeshi Science Movement, 1998.

- Hari Kishan: A Textbook of Matrices, Atlantic Publishers & Dist, 2008,

. Shanti Narayan: Differential and Integral Calculus, S. Chand & Company, 1942.

- Vijay K. Rohatgi, A. K. Md. Ehsanes Saleh: An Introduction to Probability and

Statistics, Wiley, 3rd edition, 2015.

7. Biswal, Purna Chandra: Ordinary Differential Equations, PHI Learning Private Limited, 2012.
8. NCERT Books.

Suggested Digital Platforms Web links:

https://freevideolectures.com/university/iit-roorkee/
https://epathshala.nic.in/, https://www.eshiksha.mp.gov.in/mpdhe
hitps://onos.gov.in; https://egd.nic.in/mpelibrary
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[ Subicct: Mathematics -
— - —
1 Course Code
ER : Course Title Multivariate Calculus
3 Course Corec - . (Major C-S)
4 | Course T}7p—e lypc -1
5 - vl_)x:c—t:equisite (if any) | To study this course, a student must have
had the subject Mathematics (Major or
Minor) in first year.
= N

‘Course Leamning
Outcomes (CLO)

The course will enable the students to:

1.Understand many properties of real line R
and sequences.

2. Calculate the limit superior, the limit

inferior, and the limit of a bounded
sequence.

3. Apply the mean value theorems and
Taylor's theorem.

4. Apply the various tests to determine
convergence and absolute convergence of an
infinite series of real numbers.

5. Using Jacobians and Beta and Gamma
Functions to solve real world problems.
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7 Credit Valuc Theory: 6
8 Total Marks Max. Marks: 30 + 70 | Min. Passing Marks:
35
————— |
Part B: Content of the Course
Total Lectures:90 hours
(Note: 15 hours of teaching for each credit)
Module | Topics No. of Hours
I Bhartiya Gyan Parampra: 20

1.1 Historical Background of Advanced Calculus

1.2 Contribution of following Bhartiya Ganitagya in the field
of Advanced Calculus:

1.2.1 Madhava of Sangamagrama
1.2.2 Parameshvara

1.2.3 Nilakantha Somayaji

1.2.4 Jyeshtadeva

1.2.5 Achyuta Pisharati

2.1 Field structure and ordered structure of R, intervals,
bounded and unbounded sets, supremum and infimum,
completeness in R, absolute value of a real number.

2.2 Sequence of real numbers

2.3 Limit of a sequence
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2.4 Boundcd and monotonic scquences

1.5 Cauchy's genceral principle of converpence

.6 Algebra of sequence and some important theorems

11 3.1 Series of non-negative terms

14
3.2 Convergence of positive term series

|
3.3 Alternating scries and Leibnitz's test .;

3.4 Absolute and Conditional Convergence of Series of real
terms.

i 4.1 Uniform continuity -

12
4.2 Chain rule of differentiability

4.3 Mean value theorems and their geometrical interpretations
4.4 Limit and continuity of functions of two variables

v

S

-1 Change of variables R

20

‘N

.2 Euler's theorem on homogeneous functions

N

-3 Taylor's theorem for functions of two variables

6.1 Envelopes and Evaluates

.2 Maxima and Minima of functions of two variables

.3 Lagrange's multiplier method

.1 Jacobians I 24

.2 Beta and Gamma Functions

<]
=S . B

.1 Double ancfi‘i‘iple Integrals
8.2 Dirichlet Integral

8.3 Volume and Surface of Solid of Revolution

8.4 Change of Order of Integration in Double Integrals
I
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—Suggcstcd Activities:

1. Discuss how Sequence. Series, Convergence. Continuity, Jacobians, Maxima and
Minima. Beta and Gamma functions, Double and Triple Integrals, Volume and Surface are
conneceted with the work of Bhartiya Ganitagya.

2. Analysc how Sequence, Scrics, Continuity, Jacobians. Maxima and Minima, Beta and
Gamma functions. Double and Triple Integrals. Volume and Susface can be applied to solve

real world problems.

3. Teacher can allot other activities also.

Keywords:

Sequence. Scries, Convergence, Continuity, Jacobians, Maxima and Minima, Beta and
Gamma functions, Double and Triple Integrals, Volume and Surface.

Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggaested Readings: ' a

Text Books:

. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of
Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005.
2. Paramcswaran, S.: The Golden Age of Indian Mathematics, Swadeshi Science
Movement, 1998.
3. Devi Prasad: Advanced Calculus, Prentice Hall India Learning Private Limited,
2009.
4. S C Malik and Savita Arora: Mathematical Analysis, New Age International Private
Limited, 1st edition, 2017.
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[ Reference Books:

1. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics, Asia
Publishing IHouse, 1962,

2. R. R. Goldbeg: Methods of Real Analysis, Oxford & 1.B.H. Publishing co. New Delhi,
2020).

3. 1ML Apostol: Mathematical Analysis, Narosa Publishing House. New Delhi. 1985.

4. D. Soma Sundaram and B, Choudhary: A first Course in mathematical Analysis, Narosa
Publishing. House, New Delhi, 1997, :

5. Murray R. Spiegel: Theory and problems of Advance Calculus, Schauma Publishing Co.
New York. 1974,

6. Donald R. Sherbert, Robert G. Bartle: Introduction to Real Analysis, Wiley, 4th edition,
2011.

7. Gorakh Prasad: Integral Calculus, Pothishala Pvt. Ltd. Allahabad, 2015.

S(:ggésié_(l l)i_gilal Platforms Web links:

hiips:/ epep.inflibnet.ac.in
httpsivww W.eshiksha.mp.gov.in/mpdhe
hitnss ‘onos. coviin

htps. ‘ced.nic.in/mpelibrary

hitps://swavanm.gov.in

Suggested Equivalent online courses:

hetpsnptelac.in/courses/111104125/
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Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 30 Marks

University Exam (UE): 70 Marks

Internal Assessment: Total Marks: 30

Continuous Coinprehensive Evaluation (CCE)

External Assessment: Section (A): Multiple Choice Total Marks: 70
University Exam Section Questions

ime: 03.00 H
Time: 03 ours Section (B): Short Questions

Section (C): Long Questions
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9TSd gEAS:

1. Sreenadh S., Ranganatham S.. Prasad M.V.S.S.N. & Babu, Ramesh V.: Fourier Series
and Integral Transforms, S. Chand Publishing, 2014.

2. Lokenath Debnath, Dambaru Bhatta: Integral Transforms and Their Applications,

Chapman and Hall/CRC:; 3rd edition, 2014.
3. A.N. Srivastava: Integral Transforms and Fourier Series, Narosa Publications, 2012.

4. FEH WS el T Irpres i gErd|
Hest gEa:
1. 1. N. Sneddon: The use of integral transform, McGraw Hill, 1972.

2. Murray R. Spiegel, Laplace transform, Schaum's Series, McGraw-Hill Education, Ist
edition, 1965.

Suggested Digital Platforms Web links:
https://epgp.inflibnet.ac.in

https://\mvw.cshiksha,m_n.gov.in/’mr)dhc

&dT9<h https://onos.cov.in

https://eg4d . nic.in‘mpelibrary |
https://swavam.vov.in

Suggested Equivalent online courses:

https://nptel.ac.in/courses/111102129/
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BACHELOR OF SCIENCE

(B.Sc. IV Semestery, DSE 2 (Option 1), Integral ‘T'ransform)

Part A : Inuoduclmn -
| Program : UG | « Clﬂbb ‘B.Sc. Il Year | Semester: [V | Session: 2026-2027
o ‘Subject: Mathematics i -
1 Course Code -
2 _ Course Title Integral Transform
3 __Course , DSE-2 (Option - 1)
4 Course Type - Type — 1
5 Pre-requisite (if any) | To study this course. a student must have
had the subject Mathematics (Major or
Minor) in first year. '
6 Course Learning The course will enable the students to:
Outcomes (CLO) 1. Understanding about Laplace transform
and its properties.
2. Solve ordinary differential equations
using Laplace transform.
3. Familiarise with Fourier transform of
functions, relation between Laplace and
Fourier transtorm.
4. Explain Parseval's identity and
applications of Fourier transform to
boundary value problems.
5. Apply the concepts of the Laplace and
) - _Fourier transform in real life problems.
7 . Credlt Value ~ Theory: 4
8 Total Marks ‘Max. Marks: 30 + 70 | Min. Passing Marks:
o 35
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Part 13: Content ol the Course ) — .

Total Lectures:60 hours

) (Note: 15 hours of teaching for cach credit)

Module | . Topics -
I Bhartiya Gyan Parampra: -

1.1 Historical Background of Intepr
1.2 Contribution of follow
of Integral Transform:
1.2.1 K. Ananda Rau
-2 Srinivasa Ramanujan
-3 S. Chandrasckhar
-4 Harish-Chandry
-5 Calyampudi Radhakrishna Rao

02

al Transform
ing Bhartiya Ganitagya in the ficld

1O 1O 19 19 19

11 Laplace Transform: - .

2.1 Linearity property

2.2 Existence theorem

2.3 Shifting theorem

2.4 Change of scale property

2.5 Laplace transforms of derivatives and integrals
2.6 Differentiation and integration of the |
2.7 Multiplication and division by 't

2.8 Periodic function

.aplace transforms

111 Inverse Laplace Transforms:
3.1 Linearity property

3.2 Shifting theorem

3.3 Change of scale property
3.4 Inverse Laplace transtorms of derivatives and integrals
3.5 Multiplication and division by powers of p

3.6 Convolution theorem

3.7 Heaviside expansion theorem

15

v Fourier Transform: 15
4.1 Linearity property

4.2 Shifting theorem

4.3 Change of scale property

4.4 Modulation

4.5 Convolution theorem
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4.6 Fouricr transtorm of derivatives

4.7 Relations between Fourier transform and Laplace
transform

4.8 Parseval's identity for Fourier transform

Applications of:

5.1 Laplace Transform

5.1.1 Solution of ordinary differential equations with constant
and variable coelTicients .

5.1.2 Solution of Ileat Conduction and Wave equations

5.2 Fourier Transform

5.2.1 Solution of differential equations
1 5.2.2 Solution of Heat Conduction and Wave cquations _L_

Suggested Activitics:
1. Discuss how Laplace Transform, Inverse Laplace transform, Fourier Transform,
Linearity Property, shifting theorem, Change of Scale Property and Convolution theorem
are connected with the work of Bhartiya Ganitagya.
2. Analyse how Laplace Transform, Inverse Laplace transform, Fourier Transform,
Linearity Property, shifting thcorem, Change of Scale Property and Convolution theorem

can be applied to solve rcal world problems.
3. Teacher can allot other activities also.

ST ALOYSIUS’ COLLEGE

Kcywords/’rl::igsr:

Laplace Transform, Inverse Laplace transform.-Fourier Transtorm, Linearity Property,
shifting theorem, Change of Scale Property, Convolution theorem, Parseval's identity.
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Part C - Learning Resources L
Text Books, Reference Books, Other I{umuu.s ) -

Suggested Rc:ulin;,s.
Text Books: ) ]
I. Sreenadh S., Ranganatham S., Prasad M.V.S.S.N. & Babu. Ramesh V.: Fourier Series
and Integral Transforms, S. Chand Publishing., 2014,

- Lokenath Debnath, Dambaru Bhatta: Integral Transforms and Their Applications,
(“h'lpman and Hall/CRC: 3rd cdition. 2014,
3. A.N. Srivastava: Integral Transforms and Fouricr Scrics. Narosa Publications, 2012.

4. FET 9o Ry AU 3w H qrad|

Reference Boc Books:

1. 1. N. Sneddon: The use of integral transform. McGraw [ill, 1972.

2. Murray R. Spiegel, Laplace transform, Schaum's Series. McGraw-Hill Education, Ist
edition, 19685.

Suggested Digital Platforms Web links:
https://epep.inflibnet.ac.in
httns://u'\\'\\'.cshiksh::.mp.gm'.in/mp(lhc
https://onos.cov.in
https://egd.nic.in/mpelibrary
https://swavam.gov.in

Suggested Equivalent online courses:

https://nptel.aciin/courses/111102129/
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Pact D: Assessonent and ovahuntion
Supgpested Continuons Evatuation Methods:

Maxumum Marks: 100
Continuous Comprehensive Fvaluation (CCE): 30 Mo
University Exum (U1): 70 Marks
Internal Assessment: Total Marks: 3()
Continuous Comprehensive Evaluation (CCLL) ~
External Assessment: Scetion (A) : Multiple Choice Total Marks: 70
University Exam Section Questions
I'ime: 03.00 Hours Sccetion (13) : Short Questions
' Scetion (C) @ Long Questions
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1. T. 4. \‘\A””\OFL Differential Geon etry, Oxford University Press, London, 1959 and
Indian X1 I-dition. New Dellii, 1993

2. B. B. Sinha: Differential Cieometiv-An Introduction, Shyam Prakashan Mandir,
Allahabad, 1978,
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L. R.S. Mishra: A course in Tensors with Applications to Riemannian Geometry,
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2.2. C. I, Weatherburn: An Introduction to Tensor Caleulus and Riemannian Geometry,
Cambridgu University Press, London, 1942 and Radha Publishing House Calcutta, Indian
Edition. 1995,

3. L. P Fisenhart: DifTerentinl Geometry with the use of Tensors, Princeton University
Press. New Jersey. 1949,
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BACHE,OIR OF SCTRNG "
(L.Se Y Sementer, DS -2 (Option = 2)

(DIfferentinl Geometry)

Purt A Introduction .
Program: UG | Closss BaSe, 1 Year | Semester: 1V | Senion: 2026207/
subjects Mathematies

| Course Code
2 Course 'litle Differentinl Geomelry
3 Course DSK -2 (Option = 2)
| Course Type Type - |
S Pre-requisite (iFany) | ‘To study this course, student must have
had the subjeet Mathematics (Major or
Minor) in lirst year,
0 Course Learning, The conrse will enable the students to:
Outcomes (C1.O) 1. Understand parametrie repre esentation of
curve and o surface, Osculating, Planc.
2, Understand curvature and principil
normal, Cirele of curvature, Able to prove
Frencl-Serret formulace,
3, Understand Locus of centre of curvature,
Osculating, sphere, Involutes and Fvolutes
of a curve.
4. Derive tangent plane to a surface,
Understand Ruled surfaces.
5. Introduce with curvilincar co-ordinates,
Understand undamental Magnitude of first
- i order.
7 | Credit Value Theory: 4 el
8 ' Total Marks ‘Max. Marks: 30 1 70 | Min. Passing Marks:
I 35
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Part 132 Content of the Course
Total Lectures: 60 hours

B—

5.1 First and Second Fundamental Form
5.2 Normal Curvature

5.3 Principal Curvature

5.4 Line of Curvature

5.5 Derivative of Unit Normal

(Note: 15 hours ol teaching tor cach eredit)
Nodule | AW* Topics No. of Hours
1 | Bhartiva Gyan Parampra: 02 "
1.1 Historical Background of Difterential Geomeltry
1.2 Contribution of tollowing Bhartiya Ganitagya in the field
of Difterential Geometry:
1.2.1 Dr. K. Varadarajan,
1.2.2 Dr. Rajendra Bhatia,
1.2.53 Dr. M. S. Narasimhan -
11 Curve in Space: 15
2.1 Tangent to Curve
2.2 Curvature and Torsion
2.3 Frenet-Seret Formulae
2.4 Contact of a Curve and a Surface -
111 3.1 Osculating Plane (Plane of Curvature) 15
3.2 Helix
3.3 Osculating Circle (Circular Curvature)
3.4 Locus of Centre of Circular Curvature
3.5 Osculating Sphere (Spherical Curvature)
3.6 Locus of Centre of Spherical Curvature -
1Y 4.1 Involute and Evolute Curve 13
4.2 Curvature and Torsion of Involute Curve
4.3 Curvature and Torsion of Evolute Curve -
\Y Surface: 15

5.6 Rodrigues Formula B -

”_Dr J. K. Mqllm
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Suprpented Activities:
I, Discuss how Tangent (o o Curve and Torsion be used in J2obotics,
2. Discuss on applications of Osculating Plane in Acraspice and Osculating Sphere in

Acrodynamics, ' ‘ ' .
3. Discuss on applications ol Curvature & Torsion of Involue in Biomechanics, Curvature

& Torsion of Iivolute in Neuroscicnee,

4. Discuss how Normal Curvature be used in Biomcechanics and Principal Curvatures can

be used in Medical Tmaging,

5. Teacher can allot other activitics also. ]
Keywords/1aps:

Curve in Space, Frenet-Seret Formulae, Osculating Planc. Involute and Evolute Curve,
Surlace, Normal Curvature, Principal Curvature.

Part C - Learning Resources S
L o Text Books, Reference Books, Other Resources
Suggested Readings:
Text Books:
1. T. J. Willmore: Differential Geometry, Oxford University Press, London, 1959 and
Indian XI Edition, New Delhi, 1993, '
2. B. B. Sinha: Differential Geomeltry-An Introduction, Shyam Prakashan Mandir,
Allahabad, 1978.

3. ALY woRr e WY 3represly i geadd)

Reference Books:

I. R. S. Mishra: A course in Tensors with Applications to Riemannian Geometry,
Pothishala Pvt. Ltd., Allahabad, 1965.

2. C. E. Weatherburn: An Introduction to Tensor Calculus and Riemannian Geometry,
Cambridge University Press, London, 1942 and Radha Publishing House Calcutta, Indian
Edition, 1995.3. L. P. Eisenhart: Differential Geomelry with the use of Tensors, Princeton
University Press, New Jersey, 1949,
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igital Platforms Web links:

Suggested D
https://epep. mﬂllnut ac.in
https://Awivw. cshiksha np.cov. in/mpdhe

https://onos.gov.in
!1rms://ca-‘l.nic.in/mr)clihr;lr\'
https://swavam.gov. in

Suggested Equivalent online courses:

Littps://nptel.ac. in/courses/111104095
moocs.inflibnet.ac, m/m(le\ php/courses/view

uge/364

https://uge

Pm t D t\sscssmcnt and E,V%:u ation

uggested Continuous Evaluation Methods:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 30 Marks
70 Marks

University Exam (UE):

Total Marks: 30

[ﬁlernal Assessment:

Continuous Comprehensive Evaluation (CCE) -

External Assessment: Section (A): Multiple . Choice Questions
University Exam Section Section (B): Short Questions

Time: 03.00 Hours Juestions

Section (C): Long Q

Total Marks: 70
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1. Gerard G, Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of Indian
Mathematics. Hindustan Book Agency, Vol. 3, 2005.

2. M. D. Raysinghania: Ordinary and Partial Diffcrential Equations, S. Chand & Company,
New Delhi, 2017.
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1. Bibbutibhusan Datta and Avadhesh Narayan Smg,h History of Hindu Mathematics, Asia
Publishing House, 1962.

2. Shah Nita H.: Ordinary and Partial Differential Equations: Theory and Applications, PHI
Learning Private Limited, Second edition, 2015.

3. K. Sankara Rao: Introduction to Partial Differential Equations, PHI, 3rd edition, 2010.
4.1. N. Sneddon: Elements of Partial Differential Equations, McGraw Hill Book Company,
1988.

5. Frank Ayres: Theory and Problems of Differential Equations, McGraw Hill Book
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BACHELOR OF SCIENCE (B.Se. 1V, Minor M (1), Flements of Partial Differential

Equations)

(l’:m \ : Introduction

= |

Propram i UG ] Class: B.Sc. 1 Year | Semester: 1V \Scssion: 2026-2027 \
bSulv.iccl: Mathematies 7 - a \
B | Course Code | ) \
2 | Course Title ‘Elements of Partial Differential \
Equations

3 | Course | MinorM ) \
4 B Course Type Type—-1 J
5

Pre-requisite (if any) | To study this course, a student must have
had the subject Mathematics (Major or
Minor) in first year.

6 , Course Learning The course will enable the students to:

Outcomes (CLO) 1. Use knowledge of partial differential

equations (PDEs), modelling, the general
structure of solutions, and analytic and
numerical methods for solutions.

2. Formulate physical problems as PDEs
using conservation laws.

3. Understand analogies between
mathematical descriptions of different

(wave) phenomena in physics and
engineering,

4. Classify PDEs, apply analytical methods,
and physically interpret the solutions.
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rcal world problems.

5. Solve practical PDE problems related to

Credit Value Thc-di’y-: 4

Total Marks Max. Marks: 30 + 70

Min. Passing Marks:
35

Part B: Content of the Course

Total Lectures:60 hours

(Note: 15 hours of teaching for each credit)‘

Module

Topics

No. of Hours

I

Indian Knowledge System:

of Partial Differential Equations:
1.2.1 K. Ananda Rau

1.2.2 S. Chandrasekhar

1.2.3 Harish-Chandra

1.2.4 M. S. Narasimhan

1.1 Historical Background of Partial Differential Equations
1.2 Contribution of following Bhartiya Ganitagya in the field

02

I

2.1 Formation of Partial differential equations

2.2 Order and degree of Partial differential equations

first order

2.4 Different types of solutions of Partial differential
equations

2.3 Linear and Non-Linear Partial differential equations of the

12
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el

3.1 Lagrange's solution 15

3.2 Some special types of equations which can be solved
casily by methods other than the general method
3.3 Charpit's general method

IV

4.1 Lincar Partial differential equations of second and higher | 16
orders

4.2 Solution of Linear partial differential equations of second

order by inspection method and reduction to canonical forms

4.3 Classification of partial differential cquations of second
order

V

5.1 Homogencous and non-homogeneous ;;Etfal differential 15
equations of constant coefficignts

5.2 Partial differential equations reducible to equations with
constlant coefficients

Su""wtcd A(,ll\’llle‘ o A

1. Discuss how Partial differential equations, Lagrange's and Charpit's methods are
connected with the work of Bhartiya Ganitagya.

2. Analyse how Partial differential equations, Lagrange's and Charpit's methods can
be applied to solve real world problems.

3

3. Teacher can allot other activities also.

Kcywords/'l'ags:

Partial differential equations, Lagrange's method, Charpit's method.
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Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

Text Books:

1. Gerard G. Lmch, R. Sridharan and M. D. Srinivas: Contributions to the History oflpdian
Mathematies. Hindustan Book Agency, Vol. 3, 2005.

2. M. D. Raysinghania: Ordinary and Partial Differential Equations, S. Chand & Company,
New Delhi. 2017,

3. o wewr R o srerTart Y e

Reference Books:

1. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics, Asia
Publishing House, 1962.

2. Shah Nita H.: Ordinary and Partial Differential Equations: Theory and Applications, PHI
Learning Private Limited, Second edition, 2015.

3. K. Sankara Rao: Introduction to Partial Differential Equations, PHI, 3rd edition, 2010.

4. I. N. Sneddon: Elements of Partial Differential Equations, McGraw Hill Book Company,
1988.

5. Frank Ayres: Theory and Problems of Differential Equations, McGraw Hill Book
Company, 1972,

S:g;gAééle(l ’5iéilal Platforms Web links:

hitps:/Z7epoup.inflibnet.ac.in
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Suggested Equivalent online courses:

https://nptel.ac.in/courses/111101153/

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 30 Marks

University Exam (UE): 70 Marks

Internal Assessment:

Continuous Comprehensive Evaluation (CCE)

Total Marks: 30

External Assessment: Section (A) : Multiple Choice
University Exam Section Questions

inzes 05,00 Elots Section (B) : Short Questions

Section (C) : Long Questions

Total Marks: 70

A
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ST. ALOYSIUS COLLEGE (AUTO), JABALPUR
Reaceredited *A++ by NAAC with CGPA (3.58/4.0)
College with Potential for Excellence by UGC
DST-FIST supported

Departinent of Mathematics

Faculty of Science

Bachelor of Science (B.Sc.)
SUBJECT: Mathematics

B.Sc. V Semester
Paper-Core — Elements of Discrete Mathematics

Course Qutcomes

CO. No. | Course Outcomes Cognitive
Level
‘col éomprchend Indian Logic and its influence on Modern Logic U, An, Ap
Analyse and Apply Relations and Lattices to Real World
.CO2 Correlate Boolean Algebra to Switching Circuit and Generate Applications | U, An, Ap
in Real Life. Analyse and Evaluate a Minimal Boolean Function
CO3 | Deduce the Practicality of Graph Theory and implement the techniques in | U, An, Ap
Real Life perspective.
"Co4 Understand and Apply Trees and Matrix Represematlon of Graphs U, An, Ap
pF o N (f;}:dlt and Markmo Scheme
Credits S LT ——— | Total Marks
Theory Internal External
6 40 60 100
Total |6 wo
& - ~_ Evaluation Schcmc
‘ Marks
Theory Internal - External
3 Internal Exams of 20 Marks each during the Semester 1 External Exams
(BCSt 2 will be taken) (At the End of Semester)
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ST. ALOYSIUS COLLEGE (AUTO), JABALPUR
Reaccredited ‘A++ by NAAC with CGPA (3.58/4.0)

College with Potential for Excellence by UGC
DST-FIST supported

Departinent of Mathematics

C === 9D

Content of the Course
Theory

No. of Lectures Hours per Week: 6 Hours. per Week

of Lectures: 90 Hours.

Maximum Marks: 60

Topics

No. of Lectures |

1 Indian Logic

1.1 Origins

1.2 The schools Vaisheshika
1.3 Catuskoti

1.4 Nyaya

1.5 Jain Logic

1.6 Buddhist Logic
.1.7 Navya-Nyaya
.1.8 Influence of Indian Logic on Modern Logic
.1.9 DBoolean Logic and Indian Thoughts

1.2 Relations

1.2.1 Binary, Inverse, Composite and Equivalence relation
1.2.2 Equivalence classes and its properties

1.2.3 Partition of a set

1.2.4 Partial order relation

1.2.5 Partially ordered and totally ordered sets

1.2.6 Hasse diagram
1.3 Lattices

1.3.1 Definition and examples

1.3.2 Dual, bounded, distributive and complemented lattices

LI
-

2.1  Boolcan Algebra

2.1.1 Definition and properties

2.1.2 Switching circuits and its applications

2.1.3 Logic gates and circuits

2.2 Boolcan Functions

2.2.1 Disjunctive and conjunctive normal forms

2.2.2 DBool’s expansion theorem

2.3 Minimize the Boolean function using Karnaugh igh Map

J

1

|

!

|
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ST. ALOYSIUS COLLEGE (AUTO), JABALPUR
Reaccredited ‘A++’ by NAAC with CGPA (3.58/4.0)
College with Potential for Excellence by UGC
DST-FIST supported

Department of Mathematics

I | 3. Graphs: 28
{ 3.1 Definition and types of graphs
‘; 3.2 Subgraphs
- 3.3 Walk, path and circuit
| 3.4 Connected and disconnected graph
' | 3.5 Euler graph
3 6 Hamiltonian path and circuit
3 7 Dijkstra’s Algorithm for shortest paths in weighted graph

v 4 Tree: 24
| 4.1 Trees and properties
4 2 Rooted, Binary and Spanning tree
‘ 4 -3 Rank and nullity of a graph
4 4 Kruskal’s and Prim’s Algorithm
| 4.5 Cut- set and Its Properties
| 4.6 Fundamental Circuits and Cut- set
i 4.7 Planar graphs
i 4.8 Kuratowski’s two graph
| 4.9 Matrix representation of graph

' 4.9.1 Incidence
| 492 "Adjacency
; 9.3 Circuit
{ {4.9.3 Cut—Set
! 494 Path

References
Text Books:
1. J. P. Tremblay and R. Manohar, Discrete Mathematical Structures with Applications To

Computer Science, McGraw Hill Education, 1% edition, 2017.

2. Satinder Bal Gupta, C. P. Gandhi: Discrete Structures, Laxmi Publication, 2010.

3. C. L. Liu: Elements of Discrete Mathematics, Mac Graw Hill Education, 4% edition, 2017.
4. Narsingh Deo: Graph Theory with Applications to Engineering and Computer Science,
Prentice Hall India Learning Private Limited, 1997.

Reference Books:

1. Seymour Lipschutz and Mark Lipson: Discrete Mathematics (Schaums Outline),
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Department of Mathematics
Mac Graw Hill Education, 3rd edition, 2017.
2. Edgar G. Goodaire and Michael M. Parmenter.

3. Discrete Mathematics with Graph Theory, Pearson Education Pt. Ltd., Indian Reprint 2003
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ST. ALOYSIUS COLLEGE (AUTO), JABALPUR
Reaceredited *A++" by NAAC with CGPA (3.58/4.0)
College with Potential for Excellence by UGC
DST-FIST supported

Department of Mathematics

Faculty of Science
Bachelor of Science (B.Sc.)

SUBJECT: MATHEMATICS
B.Sc. V Semester
Paper- Disciplne Specific Elective
"'Numerical Methods and Scientific Computation
Course Outcomes

CO.No. | Course Outcomes Cognitive
- i o Level
CoOl Understand numerical methods to find the solution of a system of linear U
_ | cquations.
CcO2 Compute interpolation value for real data. E
CO3 Find quadrature by using various numerical methods. E
CO4 | Solve system of linear equations by using various numerical techniques. Ap
CO5 Obtain solutions of ordinary differential eqfnalionsib_y using numerical Ap
methods. - o
Credit and Marking Scheme
- . B Marks
4 | 7Cre(htisi B Internal “External Total Marks
Theory 4 40 60 100
Total 4 - 100
LEvaluation Scheme
Marks
B Internal 3 External
Theory 3 Intcrnal Exams of 20 Marks | External Exams
(During the Semester) (At the End of Semester)
B (Best 2 will be taken)
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ST. ALOYSIUS COLLEGE (AUTO), JABALPUR
Reaccredited ‘A++’ by NAAC with CGPA (3.58/4.0)
College with Potential for Excellence by UGC
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Department of Mathematics

Content of the Course
Theory

No. of Lectures (in hours per week):4.5 Hrs. per week
Total No. of Lectures: 60 Hrs.

Unit

Maximum Marks: 60

Topics

I

No. of
Lectures

Methods for solving Algebraic and Transcendental Equations:
1.1 Ramanujan

1.2 Bisection

1.3 Regula Falsi

1.4 Secant

1.5 Newton-Raphson

16

Interpolation and Numerical Integration:
2.1 Lagrange Interpolation
2.2 Finite difference operators
2.3 Interpolation formula using Differences
2.3.1 Gregory-Newton Forward Difference Interpolation

2.3.2 Gregory-Newton Backward Difference Interpolation
2.4 Numerical Integration

2.4.1 Newton-Cote’s formulae
2.4.2 Trapezoidal rule

2.4.3 Simpson’s 1/3 Rule
2.4.4 Simpson’s 3/8 Rule
2.4.5 Gauss Integration

111 Methods to Solve System of Linear Equations:
3.1 Direct method for solving system of linear equations

3.1.1 Gauss elimination

3.1.2 LU decomposition

3.1.3 Cholesky decomposition

3.2 Iterative method
3.2.1 Jacobi
3.2.2 Gauss-Seidel

24

v | Numerical Solution of Ordinary Differential Equations:
4.1 Single step methods

4.1.1 Picard

4.1.2 Taylor’s series

4.1.3 Luler

4.1.4 Runge-Kutta

24
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4.2 Multistep methods

4.2.1 Predictor-corrector
4.2.2 Modified Fuler
- | 4.2.3 Milne-Simpson

References
Text Books:
1. 5. 5. Sastry: Introductory Mcthods of Numerical Analysis, Prentice Hall India Learning
Private Limited, Fifth edition, 2012.
2. L. Balagurusamy: Numerical Methods, Tata McGraw [1ill Publication, 2017.

3. nayey f&dl 9y orbre) & gt
Reference Books:

I. M.K. Jain, S. R. K. lyengar, R. K. Jain, Numerical Method for Scientific and Engineering
Computation, New Age International (P) Ltd., 1999,

2. Saxcna H. C.: Finite Differences and Numerical Analysis, S Chand, 2010.
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Reaccredited *A++’ by NAAC with CGPA (3.58/4.0)
College with Potential for Excellence by UGC
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Department of Mathematics

Faculty of Science

Bachelor of Science (B.Sc.)
SUBJECT: Mathematics

B.Sc. VI Semester
Paper-Core — Fuzzy SETS AND THEIR APPLICATIONS

Course Qutcomes

Course Qutcomes

Understand the difference between crisp sets and'fu_zz} sets, Fuzzy membership | U, An, Ap
function, types and opcrations of fuzzy sets and their properties.

Fuz;y numbers and E;zy arithmetic. N B U, An
Basic (5:5epts of fu;y;elations, fuzzy graphs and fﬁzzy lbgic. U, An, Ap
Knowledégc;f m fuzzy sets and intuitionistic fuzzy sets. Understand Fuzzy U, An, Ap

relations, Crisp v/s Fuzzy relations.

Credit and Markj:ng;, Scheme

) Marks
Credits —————— - Total Marks
Internal External
6  la 60 100
6 o 100 -
B ' ) Evaluation Scheme
Marks B
Internal - External
| 3 Internal Exams of 20 Marks each during the Semester 1 External Exams
(Best 2 will be taken) (At the End of Semester)

g5 ‘w«/ / /)J
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Content of the Course
Theory

No. of Lectures Mours per Week: 6 Hours. per Week

Total No. of Lectures: 99 Hours, Maximum Marks: 60

I

UH““__ ']'Opics
Support height nucleus of a fuzzy set, cardinality of a fuzzy set containment of
two fuzzy sets, degree of subsethood, Fuzzy set, Membership function, Basic
i . Types of Fuzzy sets- normal subnormal fuzzy set,

normalization «-cut Set, strong a-cut, convex fuzzy sct, necessary and sufficient
] condition for convexity of a fuzzy set,

No. of Lectures

34

Operations on fuzzy sets, Union, Intersection, Complement of a fuzzy set,

Bounded sum and difference, t-norms, t-conorms, Power of 3 fuzzy set,

_| Disjunctive sum of two fuzzy sets, examples. ) )

Properties of fuzzy sets- commutative, associativmtributive, idempotent,
identity, involution, De-Morgan’s laws, and their pr
sets, examples.

metic,

References ~~ ————————

Text Books:

1.

2.

1. G.J. Klir and Yuan, Fuzzy sets and Fuzzy Logic: The
Hall of India, New Delhi, 1995.

HJ. Zimmermann, Fuzzy set Theory and its Applica!ions, Allied

- Reference Books:

— R
The Zadeh Extension Principle, Fuzzy numbers, Fuzzy arith

34

28

24

compositional ryle of inference, Prentice

publishers Ltd, New Delhj 1991.
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Department of Mathematics

Bachelor of Science (B.Sc.)
SUBJECT: Mathematics
B.Sc. VI Semester
Paper- Disciplne Specific Elective (DSE-1),
Paper-1
Advanced Numerical Methods and Scientific Computation
Course OQutcomes

W\’u. Course Outcomes Cognitive
Level
COl Understand and evaluate Hermite Interpolation, Piccewisc Interpolation UE
CO2 Analyze and evaluate épline Interpolation, Bi\;é;i_azeilrtreir;—)olation and Lagrange An, E
___ | Bivariate Interpolation.
cos Analyze ,evaluate and apply Approximation , Find cast Square approximation An, E, Ap
CO4 Evaluate, analyze and apply extrapolation methods, Richardson’s extrapolation E, An, Ap
ordinary differential equations and Difference Equations.

Credit and Marking Scheme

: Marks
Credit !
s Internal | External Total Marks
Theory 4 40 20 T

B Total .y 100
Evaluation Scheme

[ _ Marks
£ s -
| Internal External

'l'hcury 3 Internal Exams of 20 Marks 1 External Exams

(During the Semester) (Atthe End of S
(Best 2 will be taken emester)

.m.\\/ 7
(B> P
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Department of Mathematics

Content of the Course

Theory
No. of Lectures (in hours per week): 4.5 Hrs. per week
Total No. of Lectures:60Hrs. Maximum Marks: 60
- Unit Topics No. Of
é g Lectures
; I ] 1. Interpolation 18
] J L.1 Hermite Interpolation
F 1.2 Piecewise Interpolation
1.2.1 Piecewise Linear Interpolation
| [.2.2 Piecewise Quadratic Interpolation
| 1.2.3 Piecewise Cubic Interpolation
‘ 1.2.4 Piecewise Cubic Interpolation using Hermite Type Data
I | 2.1 Splinc interpolation: 18

2.1.1 Quadratic spline interpolation
2.1.2 Cubic spline interpolation
2.1.3  Natural Spline
2.2 Bivariate interpolation
, 2.2.1 Lagrange Bivariate interpolation
| 2.2.2 Newton’s Bivariate interpolation for Equispaced Points

m | 3.1 Approximation :
"‘ 3.1.1 L? Norm for Discrete Data and Continuous Data
‘i 3.1.2 Euclidean Norm for Discrete Data and Continuous Data
| 3.1.3 Uniform Norm for Discrete Data and Continuous Data
3.2 Least squares Aproximation
E ' 3.2.1 Gram-Schmidt Orthogonalizing Process
' 3.2.2 Legendre Polynomials

v 4.1 Extrapolation mecthods :
4.1.1 Richardson’s Extrapolation
- 4.2 Ordinary differential equations
‘ 4.2.1 Reduction of Higher order Equations to the system of first order
| Differential Equations
4.2.2 System of Linear first order DifTerential Equations with Constant
Cocfticients
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T =

| 4.3 Difterence Equations. J !

References
Text Books:

1. Numerical Method for scientific and Engineering computation by M.K. Jain » S.R.K. lyenger , R.K.
Jain south Edition (2003) , New Age .

3l Huguder &) iy stdied] ) Yiiohl

Reference Books:

I. Saxena I1.C.: Finite Differences and Numerical Analysis, S Chand, 2010.

2. S.S. Sastry: Introductory Methods of Numecrical Analysis, Prentice Hall India
Learning Private Limited, Fifth ediotion,20]2.
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Department of Mathematics
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Bachelor of Science (B.Sc.)
SUBJECT: MATHEMATICS

B.Sc. VI Semester
Paper- Discipline Specific Elective (DSE)- 2
Integral Transform
Course Outcomes

Course Outcomes

Undcrslanding about Laplace transform and its properties.

SO]_V;or(Iilnary differential ¢

Familiarise with Fouricr transform o
Fourier transform. Apply the concep

ﬁl;'xplain P

problems.

Credit and Marking Scheme

. Marks
Credits Internal External
Theory 4 40 60
| & Total 4

Theory

Evaluation Scheme
Marks

B Internal External
3 Internal Exams of 20 Marks | External Exams
(During the Semester) (At the End of Semester)

1 @est2 will be taken)

Cognitive
Level
U
quations using La;;I_Ec trar{sfqr}n. Ap
ffunctions. Relation between Laplace and U, Ap
tof the course in real life problems.
arseval’s identity and applications of Fourier transform to boundary value | AP

\\J
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Content of the Course

Theory
No. of Lectures (in hours per week):4.5 Hrs. per week
Total No. of Lectures:60 Hrs, Maximum Marks: 60
@;: : Topics - No. of Lectures
I Laplace Transform: 25

I.1 Linearity property

1.2 Existence theorem

1.3 Shifting theorem

1.4 Change of scale propeny

L5 Laplace transform of derivatives and integrals

1.6 Differentiation and Integration of the Laplace transforms
1.7 Multiplication and division by “t’

1.8 Periodic function
Inverse Laplace Transform:
2.1 Linearity property

2.2 Shifting theorem

2.3 Change of scale property
2.4 Inverse Laplace transforms of derivatives and integrals
2.5 Multiplication and division by powers of p

2.6 Convolution theorem

2.7 Heaviside expansion theorem

Application of Laplace Transform: 15

3.1 Solution of ordinary differential equation with constant coefficients
3.2 Solution of ordinary differential €quation with variable coefficients
v Fourier Transform: 15
4.1 Linearity property

4.2 Shifting theorem

4.3 Change of scale property

4.4 Modulation

4.5 Convolution theorem

4.6 Fouricr transform of derivatives

4.7 Relations between Fourier transform and Laplace transform
4.8 Parseval’s identity for Fourier transform

4.9 Solution of differential eqm%
e

11 25
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References

Text Books:
D 1 Lokenath Debnath,
7]

Dambaru Bhatta: Integral Transforms and Their Applications, Chapman and Hall/

CRC; 3¢ edition, 2014
2 Sreenadh S. Ranganatham S, Prasad M. V. 8. 8. N. & Babu, Ramesh V. : Fourier Series and

Integral Transforms, S. Chand Publishing, 2014,
3 A.N. Srivastava: Intcgral Transforms and Fourier Serics, Narosa Publications, 2012.

4 nﬂmémi%“cﬁﬁu%mﬁﬁml

Reference Books:

1 L.N. Sneddon: The use ol integral transform. McGraw Hill, 1972.
2 Murray R, Spiegel. Laplace transform, Schaum’s Series, McGraw Hill Education, 1% editio
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DEPARTMENT OF MATHEMATICS

CERTIFICATE COURSE
COMPUTATION BY MATHEMATICA SOFTWARE

S.V‘Nog.‘ Title Maxi-mum Marks Minimum Marks
1 MATIIEMATICA:rheory s0 20
1 'MA'rlLEMATEA-Pmcucal (50 - 20

‘ Note? Total duration of the course is 30 contact hours.




ST. ALOYSIUS (AUTO) COLLEGE, JABALPUR
DEPARTMENT OF MATHEMATICS

CERTIFICATE COURSE
COMPUTATION BY MATHEMATICA SOFTWARE
| THEORY

Maximum Marks: 50 Time: 2 hours
Minimum Marks: 20 Credit : 2

MODULL T — Introduction to Mathematica - Basics, Structure of Mathematica, Mathematica
Kernel, Expression Input and Qutput. Interactive Use of Mathematica, Symbolic calculations,
~ Numerical Calculations.

: MODULE I - Mathematics witl Mathematica - Algebra, Factor

ing and Expanding Polynomijals
|, Finding Roots of Polynomi

als with Solve and NSolve, Solving Equations
L MODULE 111 — Plotting

functions of two variables with plot 3D, Linear Algebra, Tensors
Arrays

» Matrices Entering and editing matrices, Performing
=~ Operations

and
Gaussian Elimination, Matrix

| REFERENCES:-

1. Bruce F. Torrence Eve A. Torrence, The Student’s Intrody

ction to Mathematica ®A Handbook
~ for Prec

alculus, Caleulus, and Linear Algebra, Second edition (USA, New Yark: Cambridge

:‘ University Press,2009), Page No.16-44,298-3 10,40-43
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DEPARTMENT OF MATHEMATICS
| CERTIFICATE COURSE
COMPUTATION BY MATIIEMATI CA SOFTWARE
: PRACTICAL

Maximum Marks: 50 Time: 2 hours
Minimum Marks: 20

List ol Practicals:

1. Introduction and structure of Mathematica.

- 2. Kernel and Input-Output Expression.

¢ 3. Symbolic and Numerical Calculations using Mathematica, /
§ 4. Functions and Graphics.

5. Algebra \/
: ‘A /
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