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Course Structure & Curriculum




BA/ BSc Second Year: 3" Semester

Students will have to select / declare choice of one major subject and one minor subject from three major
options M1, M2 and M3 (which were opted in the first year)

Course Type Course Code Examination | Course Name Teaching Scheme | Credits Assigned | Total Credits
Code ( Hrs / Week)
(To be given Theory | Practical | Theory | Practical
by
respective
BoS)

Major (Core) MAT/DSCIT2 | SAC000520 | Number Theory 2 2 2424242 =
Mandatory DSC 00 03T 08
MAT SAC000520 | Partial 2 2
/DSC/T201 13T Differential i

Equations
MAT /DSC/P/ | SAC000522 | Practical based
226 63P on MAT 4 2
/DSC/T/200
MAT /DSC/P/ | SAC000522 | Practical based 4 2
227 73P on MAT
/DSC/T/201
Minor (Choose any SCCO00520 | To be chosen 2 2
two from pool of MAT /Mo/T/ 03T from other
courses) 200 discipline 2+2=04
Itis from different  MAT Mn/T/ | SCC000520 | To be chosen 2 2
discipline of the 201 137 from other
same faculty discipline
Generic / Open SDC000520 | To be chosen
Elective { GE/OE) MAT 03T from faculty other
(Choose any one {GE/OE/T200 than that of Major
from pool of courses) 2 2 02
It should be chosen
compulsorily from
the faculty other
than that of Major
V§C MAT /VSC/T/ | SEC000520 | Numerical 1 1
 Vocational Skill 200 03T Methods-1
Courses) MAT /VSC/T/ | SEC000520 | Introduction to 1 t
{Choose any one 201 13T R and Basic 1+1 =02
from SUB/VSC/T/ Statistics using
200 and SUB/VSC/T/ R-I
201) and MAT /VSC/P/ | SEC000522 | Practicals based 2 1
corresponding 226 63p on MAT /VSC/T/
Practicals 200
MAT /VSC/P/ | SEC000522 | Practicals based 2 1
227 73p on MAT /VSC/T/
201
SUB/AEC/T/2 English 2 2
AEC, VEC, IKS 00 { Common for all
the faculty) 2+2=04
SUB/VEC/T2 Environmental 2 2
01 Studies
Cultural Activity / 02
OJT/ FP/CEP/CCRP | SUB/CC/P/ NSS,NCC 4 2
226 { Common for all
the faculty)
15 14 15 97 22

Minor Courses for other Discipline
MAT /Mn/T/ 200: Logle and Sets (This is a 2 credit theory course to be designed for other discipline)
MAT /Mn/T/ 201: Vector Algebra (This is a 2 credit theory course to be designed for other discipline)

Generic /Open Elective C

rses for other faculty

MAT /GE/OE/T/200: Mathematics for Competitive Examinations-I (This is a 2 credit tﬁeory course to be designed

for other faculty)
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BA/BSc Second Year: 4" Semester

Course Type Course Code | Examination | Course Name Teaching Scheme | Credits Assigned | Total Credits
Code (Tobe { Hrs / Week)
given by Theory Practical | Theory Practical
respective
BoS)
Major { Core) MAT SAC000525 | Algebra 2 2 2424242 =
Mandatory DSC /DSC/T/250 | 04T 08
MAT SACO00525 | Integral 2 2
/DSC/T/ 251 | 14T Transforms
MAT SAC000527 | Practical based
/DSC/PI 276 | 64P on MAT 4 %
/DSCITI250
MAT SAC000527 | Practical based 4 2
/DSC/PI 27T | 74P on MAT /DSC/T/
251
Minor (Choose any SCC000525 | To be chosen 2 2
two from pool of MAT 04T from other
courses) Mn/T/250 discipline 242 =04
1t is from different
discipline of the SCCO00525 | To be chosen 3 2
same faculty MAT 14T from other
Mn/T/ 251 discipline
Generic / Open SDC000525 | To be chosen
Elective { GE/OE) 04T from faculty other
{Choose any one than that of Major
from pool of MAT 2 % 02
courses) JGE/OEST2
It should be 50
chosen
compulsorily from
the faculty other
than that of Major
SEC MAT SEC000525 | Numerical 1 1
 Skill /SEC/T/250 | 04T Methods-IT
Enhancement MAT SEC000525 | Introduction to 1 1
Courses) /SECIT/ 251 | 14T R and Basic 141 =02
(Choose any one Statistics using
from R-II
SUB/SEC/T/250an | MAT SEC000527 | Practical based 2 1
d SUB/SEC/T/ 251) | /SEC/P/276 | 64P on MAT
and corresponding ISEC/T/250
Practicals MAT SECD00527 | Practical based 2 1
/SEC/P/ 277 | 74P on MAT /SEC/T/
251
SUB/AEC/T Modern Indian 2 2 02
1250 Language (MIL-
AEC, VEC, IKS 2)
( Choose any one
from pool of
language
courses )
MAT/EP/P/ | SKC000527 | Field Project 4 2 2+2= 04
oIT? 276 64P
FP/CEP/CC/RP SUB/CC/R/ (Fine/ Applied/ 4 2
21 Visual/
Performing Arts)
( Common for all
the faculty)
13 18 13 09 | 22

Exit Option : Award of UG Diploma in major and minor with 88 credits and an additional 4 credits NSQF course (related

to major / minor) / Internshi

e

ip during summer vacation OR Continue with Major and Minor




Minor Courses for other Discipline

MAT /Mn/T/250:Discrete Mathematics (This is a 2 credit theory course to be designed for other discipline)

MAT /Mn/T/251:Vector Calenlus (This is a 2 credit theory course to be designed for other discipline)

Generic /Open Elective Courses for other facalty

MAT /GE/OE/T/250: Mathematies for Competitive Examinations-I1 (This is a 2 credit theory course to be designed
for other faculty)

Detailed ustration of Courses included in 3"%and 4®semester:

3

2)

Major (Core) subject are mandatory.

MAT /DSC/T/200: This is a 2 credit theory course corresponding to Major (core) subject
MAT /DSC/T/201: This is a 2 credit theory course corresponding to Major (core) subject
MAT /DSC/P/226: This is a 2 credit practical course based on MAT /DSC/T/200
MAT /DSC/P/227: This is a 2 credit practical course based on MAT /DSC/T/201

MAT /DSC/T/250: This is a 2 credit theory course corresponding to Major (core) subject
MAT /DSC/T/251: This is a 2 credit theory course corresponding to Major (core) subject
MAT /DSC/P/276: This is a 2 credit practical course based on MAT /DSC/T/250
MAT /DSC/P/277: This is a 2 credit practical course based on MAT /DSC/T/251

Minor : It is from different discipline of the same faculty

MAT /Mn/T/200 : This is a 2 credit theory from different discipline of the same faculty
MAT /Mn/T/201 : This is a 2 credit theory from different discipline of the same faculty

MAT /Mn/T/250 : This is a 2 credit theory from different discipline of the same faculty
MAT /Mn/T/251 : This is a 2 credit theory from different discipline of the same faculty
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5)

6)

‘Generic / Open Elective ( GE/OE) : (Needs to be chosen (any one) from pool of courses available at

respective college). These courses should be chosen compulsorily from faculty other than that of
Major.

MAT /GE/OE/T/200 : This is a 2 credit theory course should be chosen compulsorily from faculty other
than that of Major.

MAT /GE/OE/T/250: This is a 2 credit theory course should be chosen compulsorily from faculty other
than that of Major.

VSC (Vocational Skill Courses) : Choose any one from pool of courses. These courses should be based
on Hands on Training corresponding to Major (core) subject.

MAT /VSC/T/200 ; This is a 1 credit theory course based Hands on Training corresponding to Major
( core) subject.

MAT /VSC/T/201 : This is a 1 credit theory course based Hands on Training corresponding to Major
{ core) subject.

MAT /VSC/P/226 : This is a 1 credit practical course based on MAT /VSC/T/200
MAT /VSC/P/227 : This is a 1 credit practical course based on MAT /VSC/T/201

SEC (Skill Enhancement Courses) : Choose any one from pool of courses. These courses should be
based on Hands on Training corresponding to Major (core) subject.

MAT /SEC/T/250 : This is a 1 credit theory course to enhance the technical skills of the students in
specific area.

MAT /SEC/T/251 : This is a 1 credit theory course to enhance the technical skills of the students in
specific area.

MAT /SEC/P/276 : This is a 1 credit practical course based on MAT /SEC/T/250
MAT /SEC/P/277 : This is a 1 credit practical course based on MAT /SEC/T/251

AEC (Ability Enhancement courses): The focus of these courses should be based on linguistic and
communication skills. :

SUB/AEC/T/200 : English

This is a 2 credit theory course zi)ased on linguistic proficiency.
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8)

9)

SUB/AEC/T/250 : Modern Indian Language MIL-2 (Hindi/ Marathi/ Pali & Buddhism/ Sanskrit/
Urdu)

This is a 2 credit theory course based on linguistic proficiency. Students will have to choose one of the
above mentioned languages.

VEC : Environmental Studies

SUB/VEC/T/201 : Environmental Studies

This is 2-credit theory course based on Environmental Studies.

FP-1 : Field Project :

MAT /FP/P/276 : This is a 2 credit course, should be corresponding to Major ( core) subject

CC (Curricular Courses): The courses such as Health and wellness, Yoga education, Sports and Fitness,
Cultural activities, NSS/NCC, Preforming Arts.

SUB/CC/P/226 : Cultural Activity / NSS, NCC
This is a 2 eredit practical course based on Co-curricular activities. It will be common for all the faculty
SUB/CC/P/277 : Fine/ Applied/ Visual/ Performing Arts

This is a 2 credit practical course based on Co-curricular activities. It will be common for all the faculty

General Instructions:

I) Minimum 5-6 examples shall be solved in each practical for all
practical courses.

IT) Use of mathematical software is mandatory for all practical
courses

4% |
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MAT/DSC/T/200: Number Theory

Total Credits:02 Total Contact Hours: 30 Maximum Marks: 50

Learning Objectives of the Course:

i)y To learn divisibility rules.

ii) To solve linear Diophantine equations.

iy To explore prime numbers and its distribution.

iv) To learn theory of congruences.

v) To understand the number-theoretic functions and its properties
Course Outcomes (COs):
After completion of the course, students will be able to -

i) Find the ged & lem of integers.

i) Find solution of linear Diophantine equations.
iif) Solve the linear congruences.

iv) Solve the system of linear congruences.

v) Evaluate t.o.,8for a given number

i Topics / actual contents of the syllabus Contact
Hours
The Division Algorithm, The Greatest Common Divisor, The
! Euclidean Algorithm, The Diophantine Equation ax+by=c. 10 Hrs.
The Fundamental Theorem of Arithmetic, Basic Properties of
i Congruence, Linear Congruences and the Chinese Remainder Theorem., 10 Hrs.
Fermat’s Little Theorem, Wilson’s Theorem, The Sum and Number
111 of Divisors, The Mobius Inversion Formula, Euler’s 10 Hrs.
Phi-Function.

Text Book:

David M Burton: Elementary Number Theory, Sixth Edition, Tata McGraw-Hill

Publishing Company Limited, New Delhi. 2006.

Scope:

Chapter2: Articles: 2.2 [Theorem 2.1 Statement only], 2.3 [Theorem 2.6 Statement only], 2.4

[Theorem 2.7 Statement only], 2.5 [Theorem 2.9 Statement only]

Chapter 3: Artieles: 3.1 [Corollary 1 & 2 Statements only],

Chapter 4: Articles: 4.2, 4.4 [ Omit Theorem 4.9]

Chapter 5: Articles: 5.2 [Omit Theorem 5.2 & 5.3], 5.3 [Theorem 5.5 Statement only]

Articles: 6.1 [Theorem 6.1 & Lemma Statements only], 6.2 [Theorem 6.6, 6.7 Statements only]
Chapter 7: Articles: 7.2 [Lemma & Theorem 7.2, 7.3, 7.4 Statements only]




Reference Books:

1

2

Ivan Niven, Herbert 8. Zuckerman, Hugh L. Montgomery: An Introduction to the
Theory of Numbers, Fifth edition, John Wiley & Sons, New Delhi. 1996.

8. G. Telang: Number Theory Tata Mc-Graw Hills, New Delhi 1996

S. Y. Hsiung: Elementary Theory of Numbers, World Scientific Publishing Co. Pvt.
Lid. 1992

S. B. Malik: Basic Number Theory, Second Revised Edition, Vikas
Publishing House Pvt Ltd, New Delhi 2008.

Hari Kishan: Theory of Numbers, Edition 1, Krishna Prakashan, Meerut, 2014.

Ajay Chaudhari: Introduction to Theory of Numbers, New Central Book Agency
I.td, Kolkata,2013

S.K.Pundir and R.Pundir: Theory of Numbers, Fifth Edition Pragati

Prakashan, Meerat 2017,




MAT/DSC/T/201 : Partial Differential Equations

Total Credits: 02 Total Contact Hours : 30 Hrs Maximum Marks: 50

Learning Objectives of the Course:
i) To learn Lagrange’s linear partial differential equations
ii) To learn Charpit’s method and Jacobi method
iii) To learn Monge’s method

Course Outcomes (COs):
After completion of the course, students will be able to -

i)  Solve Lagrange's equation

ii)  Find the solutions such as complete integral, singular integral and general integral.
iif) Determine the solution of partial differential equations using Charpit's Method.
iv) Deseribe and apply Monge's Method

Module No. Topics / actual contents of the syllabus

Contact
Hrs

Linear Partial Differential Equations of Order One: Definition of partia
differential equations, Derivation of a partial differential equation by the
elimination of arbitrary constants, Derivation of a partial differentia
I equation by the of elimination of arbitrary function, Lagrange’s linear
partial differential equation, Geometrical interpretation of the Lagrange’s
linear partial differential equation Pp+Qqg=R.

10 Hrs

Nonlinear Partial Differential Equations of Order One

Complete and particular integrals, General integral, Singular integral
Standard form 1, Standard form 11, Standard form Ii, Standard form IV
n Charpit’s method, Non-linear partial differential equations of order one with
three or more independent variables, Jacobi's method.

10 Hrs

Linear Partial Differential Equations: Definitions, Solution of linear
partial differential equations, Solution of linear homogeneous and non-
homogeneous partial differential equations with constant coefficients,
Solution of linear homogeneous linear partial differential equations with
constant coefficients, say F(D,D")z= f(x.y). Shorter method of finding
m patticular integral.

artial Differential Equations of Second Order: Equations that can be
integrated by inspection, Monge’s method to solve the equation
Rr+8s+Tt=V

10 Hrs

10



TextBooks:
1 P.P. Gupta, G.S.Malik, S.K.Mittal : Partial Differential Equations (Thirteenth Edition
2014),Pragati Prakashan, Meerut.

2 LN.Sneddon: Elements of Partial Differential Equation , McGraw Hill Company,2006.
Scope:
Unit I:Chapter 10: 10.1, 10.2, 10.3, 10.4, 105 (1]
Unit Il: Chapter 11: 11.1, 11.2, 11.3, 11.4, 11.5, 11.6, 11.7, 11.8, 11.9, 11.10 1]
Unit III: Chapter 12: 12.1, 12.2 (12.2-1, 12.2-2, 12.2-3), Chapter 13: 13.1,13.2, 13.3[1]

Reference Books:
1. H.XK.Dass: Advanced Engineering Mathematics, S.Chand and Company 1td..,2005

2. D.A.Murray: Introductory Course in Differential equations, New York Longmans and

Green Co. London and Bombay,2002
3. M.D.Raisinghania: Ordinary and Partial Differential Equation, $.Chand and Company

Ltd.,2013

11




Total Credits: 02 Total Contact Hours: 60 Maximum Marks: 50

MAT/DSC/P/226: Lab Course Based on MAT/DSC/T/200

Learning Objectives of the Course:

iy  To study practical approach of divisibility rules.

iiy  To apply theory of linear Diophantine equations.

iii) To gain proficiency in working with modular arithmetic.
iv)  To solve problems using theory of linear congruences.

v) To study practical techniques in number theoretic functions.

Course Outcomes (COs):
After completion of the course, students will be able to -

i)  Determine ged & lem of integers using Euclidean Algorithm.

iiy Find Solution of Linear Equation using Method of linear Diophantine Equation.
iii) Solve the system of linear Congruences.

iv) Find the remainder using Wilson’s theorem.

v) _Evaluate sum of divisors and the number of divisors of a given number.

Practical Nos.

Topics / actual contents of the practical

1 To solve problems based on the division algorithm (Problems 2.2)
11 To solve problems based on the greatest common divisor (Problems 2.3)
HI 1o solve problems based on the Euclidean algorithm (Problems 2.4)
v To solve problems based on the linear Diophantine equation ax-+by=0
(Problems 2.5)
v To solve problems based on the Fundamental theorem of arithmetic
Problems 3.1)
VI To solve problems based on basic properties of congruences (Problems 4.2)
VI To solve problems based on linear congruences and the Chinese
remainder theorem (Problems 4.4)
Vil To solve problems based on Fermat's little theorem (Problems 5.2)
IX To solve problems based on the Wilson’s theorem (Problems 5.3)
X To solve problems based on the sum and number of divisors (Problems 6.1)
X1 To solve problems based on the Mobius inversion formula (Problems 6.2)
X1 To solve problems based on the Euler’s Phi-function (Problems 7.2)
Text Book:

David M Burton: Elementary Number Theory, Sixth Edition, Tata McGraw-Hill Publishing|
Company Limited, New Delhi, 2006.

12



Reference Books:

1

Ivan Niven, Herbert §. Zuckerman, Hugh L. Montgomery: An Introduction to the Theory
of Numbers, Fifth edition, John Wiley & Sons, New Delhi, 1996.

8. G. Telang: Number Theory Tata Mc-Graw Hills, New Delhi 1996

S. Y. Hsiung: Elementary Theory of Numbers, World Scientific Publishing Co. Pte. Ltd.
1992

S. B. Malik: Basic Number Theory, Second Revised Edition, Vikas Publishing

House Pvt Ltd, New Delhi 2008.

5. Hari Kishan: Theory of Numbers, Edition 1, Krishna Prakashan, Meerut, 2014.

Ajay Chaudhari: Introduction to Theory of Numbers, New Central Book Agency Ltd,
Kolkata, 2013.

S.K.Pundir and R. Pundir: Theory of Numbers, Fifth Edition Pragati Prakashan,
Meerut 2017.
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MAT/DSC/P/227: Lab Course Based on MAT/DSC/T/201

Total Credits: 02 Total Contact Hours: 60 Maximum Marks: 50

Learning Objectives of the Course:

i) To learn Lagrange’s linear partial differential equations
ii) To learn Charpit’s method and Jacobi method

iif) To learn Monge’s method

Course Qutcomes (COs):

After completion of the course, students will be able to -
i)  Solve Lagrange's equation
ii)  Find the solutions such as complete integral, singular integral and general integral.
iii) Determine the solution of partial differential equations using Charpit's Method.
iv)  Describe and apply Monge's Method

Prastieal Nos. Topics / actual contents of the practical

I Problems to derive partial differential equations by elimination of arbitrary
constants

11 Problems to derive partial differential equations by elimination of arbitrary
functions

Problems on Lagrange’s equation

Problems on Complete integral and general integral

I
v
v Problems on singular integral and standard form 1

N Problems on standard form Il and standard form [11, & IV

VII Problems on Charpit’s method

Vil Problems on Jacobi method

IX Problems on linear homogeneous PDE

Problems on nonlinear homogeneous PDE

X
X1 Problems on shorter method of finding particular integral
X Problems on Monge’s method
Text Books:

LP.P. Gupta, G.S.Malik, S.K.Mittal : Partial Differential Equations ( Thirteenth Edition
2014),Pragati Prakashan, Meerut.

2.LN.Sneddon: Elements of Partial Differential Equation , McGraw Hill Company,2006.
ReferenceBooks:
1. H.K.Dass: Advanced Engineering Mathematics, S.Chand and Company 1.td.,.2005

2. D.AMurray: Introductory Course in Differential equations, New York Longmans and
Green Co. London and Bombay,2002

3. M.D.Raisinghania: Ordinary and Partial Differential Equation, $.Chand and Company
Ltd.,2013.
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MAT/Mn/T/200 : Logic and Sets

Total Credits: 02 Total Contact Hours: 30 Hrs. Maximum Marks: 50

Learning Objectives of the Course:

i) To learn connectives and compound statements.
ii)  To learn algebra and equivalence of propositions.
iif)  To learn the set operations and their properties.
iv)  To learn Cartesian product of two sets.

Course Qutcomes ( COs) :

After completion of the course, students will be able to -

i) Construct the truth tables of given proposition.
ii} Prove equivalence of two given propositions.
iii) Prove the properties of set operations,

iv) Find Cartesian product of two sets.

Madule Ho, Topics / actual contents of the syllabus Contact
Hours

athematical Logic: Proposition, type of propositions, the

ropositional calculus, the negation of a proposition, disjunction,

onjunction, tautologies and contractions, logical equivalence, the
1 Igebra of propositions, conditional propositions, converse, inverse and 10 Hys.

ontrapositive propositions, the negation of a conditional proposition,
iconditional propositions.

et theory: Sets, set designation, null sets and unit sets, special sets of

u umbers, universal set, subsets, proper subsets, equal sets, set operations, 10 Hrs.

set diagrams, union operation, propertiecs of union operation
intersection, properties of intersection operation, distributive properties.

Complementation, relative complement (or difference of sets), properties
m of complement, properties of difference, symmetric difference, properties 10 Hrs.
of symmetric difference. power set, Cartesian products, propertie%
of Cartesian products.

Text Book:
B.S. Vatsa and Suchi Vatsa: Discrete Mathematics, New Age International Publishers,

Fourth Revised Edition (2009).
Scope:
Chapter 1: Articles 1.1 to 1.13., Chapter 2: Articles 2.1 to 2.19.

Reference Books:
1. G. Shanker Rao: Discrete Mathematical structures, New Age International Publishers, Second
Edition 2009.
2. Swapan Kumar Sarkar: A Textbook of Discrete Mathematics, S. Chand, Ninth Edition,2016
(Reprint 2021).
3.Kenneth H. Rosen: Discrete Mathematics and its Applications, MeGraw-Hill Book Company,
Eighth Edition 2019.
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MAT/Mn/T/201 : Vector Algebra

Total Credits: 02 Total Contact Hours: 30 Hrs. Maximum Marks : 50

Learning Objectives of the Course:

i) To learn the concept of vectors and scalars.
if) To perform basic vector operations: addition, subtraction, dot product, and cross product.
iif) To learn properties of scalar triple and vector triple product

Course Outcomes { COs) :

After completion of the course, students will be able to -

i) Define scalar, vector and angle between two vectors
ii) Find the directional cosine of the line
iii) Find the scalar triple product and vector triple product

fodule No. Topics / actual contents of the syllabus Contact Hours
Directed line segment, Vectors and Scalars, Scalar product of two
vectors, sign of the scalar product, length of a vector as a scalar
1 it ; . v St S san 10 Hrs
product, angle between two vectors, commutativity, distributivity
Orthogonal Bases, Distance between points, Direction Cosines of a
line, angle between two line, right-handed and left-handed vector
I triads, vector product, some properties of vector product. 10 Hrs
calar triple product, distributive law, some properties of scalar
L riple product, vector triple product. 10 Hrs
Text Book:

Shanti Narayan and P. K. Mittal: Vector Analysis, 8. Chand and Company Ltd, 2007.

Scope:

Chapter 1: Articles 1.1,1.1.1,1.2.1,1.2.2,1.2.3,1.2.4,1.2.5,1.2.6

Chapter 3: Articles 3.1,3.1.1,3.1.2,3.1.3,3.1.4.3.1.5,3.1.10,3.2,3.2.1,3.2.2,3.4,3.5,3.6.

Chapter 5: Articles 5.1, 52, 5.2, 53, 53,1 10 3.3, 534, 53,5, 536,537, 55, 551, 5.6,
5.7,5.7.1105.7.35.8

Reference Books:
1. C.J.Eliezer: Concise Vector Analysis, Dover Publications,2015
2. Paul C ‘Matthewsz Vector Calculus, Springer, 1998
3. P.Duraipandian, K.Pachaiyappa: Vector Analysis, S, Chand.
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MAT/VSC/T/200: Numerical Methods-1

Total Credits: 01 Total Contact Hours: 15 Hrs. Maximum Marks: 50

Learning Objectives of the Course:

i) To study error analysis in numerical methods
ii) To study interpolation methods for equally spaced points
iii) To study interpolation methods for unequally spaced points
Course Outcomes ( COs) :
After completion of the course, students will be able to -

i)  Analyze the error in numerical methods

ii)  Construet interpolating polynomial when the points are equally spaced
iiiy  Obtain interpolating polynomial when the points are unequally spaced

Module No. i Contac
Topics / actual contents of the syllabus ngrs :
Srrors in numerical calculations: Introduction, numbers and their
I curacy, mathematical preliminarics, errors and their computation, 05 Hrs

solute relative and percentage errors, a general ervor formula, error in a
eries approximation

nterpolation: Introduction, finite differences, forward differences,
I ackward differences, central differences, symbolic relation and separation
f symbols, differences of a polynomial, Newton’s formulae for
nterpolation.

05 Hrs

[interpolation with unevenly spaced points: Lagrange’s interpolation
formula, error in Lagrange’s interpolation formula, divided differences
m properties of divided difference (1. Divided differences are symmetrical 05 Hrs
in their arguments. 2. n® divided difference of n degree polynomial is
constant), Newton’s general interpolation formula.

Text Book:

S.8. Sastry: Introductory Methods in Numerical Analysis, Third Edition, Prentice Hall of
India Private Limited, New Delhi, 2003.

Scope:

Chapter 1: Complete.

Chapter 3: Articles 3.1,3.3,33.1,33.2,333,334,3.5,36,39,39.1,392,3.11,3.11.1

Reference Books:
1. H.C. Saxena: Finite differences and Numerical Analysis, S. Chand and Co. New Delhi,
Fourteenth Revised Edition, 1998.
2. E.V. Krishnamurthi, Sen: Numerical Algorithm, Affiliate East West Press Pvt.Ltd., 1986.

3. M.K Jain, S.R K.Iyengar and $.K.Jain:Numerical Methods, New Age International
Publishers, Sixth Edition,2012.
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MAT/VSC/T/201: Introduction to R and Basic Statistics using R-I

Total Credits: 01 Total Contact Hours: 15 hrs. Maximum Marks : 50

Learning Objectives of the Course:
i) To understand the basics of the R programming language
ii) To learn to import. manipulate, and analyze data in R
iii) To create high-quality visualizations using R
iv) To apply statistical techniques using R

Course Outcomes ( COs) :
After completion of the course, students will be able to -

i)  Write simple R program

i) Demonstrate how to install and configure Rstudio.

iii) Analyse data and generate reports based on the data.

iv) Perform basic statistical tests. caleulate descriptive statistics.
v} Write programs in R for basic concepts in statistics

Module
No. Topics / actual contents of the syllabus Contact Hours

Obtaining and installing R from CRAN, Opening R for the first time,

I Saving work and exiting R, Conventions 05 Hrs.
R for basic Math, Assigning Objects, Vectors

i 05 Hrs.

mn Describing Raw Data, Summary Statistics 05 Hrs.

Text Book:

Tilman R. Davies: The Book of R~ A First Course in Programming and Statistics, No Strach Press, San
Francisco,2016

Scope :
Chapter -1:1.1, 1.2,1.3,1.4 Chapter—2:2.1,2.2,2.3, Chapter- 13: 13.1,13.2

Reference Books:
1.Alain F. Zuur, Elena N. leno, Erik H.W.G. Meesters:A Beginers Guide to R, Springer, 2009

2. Thulin, M.: Modern Statistics with R. Second edition. Chapman & Hall/CRC Pres, 2024

3. Aeden Culhane: Introduction to Programming and Statistical Modelling in R Harvard School

of Public Health. 2013
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MAT/VSC/P/226: Lab Course Based on MAT/VSC/T/200

Total Credits: 01 Total Contact Hours: 30 Hrs. Maximum Marks: 50

Learning Objectives of the Course:

i) To study error analysis in numerical methods

ii)  To study interpolation methods for equally spaced points

iti) To study interpolation methods for unequally spaced points

iv)  To implement numerical methods using mathematical software

Course Outcomes ( COs) :
After completion of the course, students will be able to -

i)  Analyze the error in numerical methods

ii)  Construct interpolating polynomial when the points are equally spaced
iii) Obtain interpolating polynomial when the points are unequally spaced
iv)  Apply numerical methods using mathematical software

practical No. Topics / actual contents of the practical

1 cxamples/Problems on errors in numerical calculations.

11 Examples/Problems on errors in numerical calculations.

m Problems on symbolic relations and separation of symbols,

v Problems on Newion's forward difference interpolation formula.
v Problems on Newton’s backward difference interpolation formula.
Vi Problems on Lagrange’s interpolation formula.

VIl Problems on error in Lagrange’s interpolation formula.
Vi Problems on Newton’s general interpolation formula.

Text Book:

8.8. Sastry: Introductory Methods in Numerical Analysis, Third edition, Prentice Hall
of India private limited, New Delhi, 2003.

Reference Books:
1 H.C. Saxena: Finite Differences and Numerical Analysis, S. Chand and Co. New Delhi,
Fourteenth Revised Edition, 1998.
2.E.V. Krishnamurthi and Sen: Numerical Algorithm, Affiliate East West Press

Private Limited, 1986.
3.M.K.Jain, S.R K.Iyengar and S.K Jain:Numerical Methods, New Age International
Publishers, Sixth edition,2012.
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MAT/VSC/P/227: Lab Course Based on MAT/VSC/T/201

Total Credits: 01  Total Contact Hours: 30 Hrs. Maximum Marks: 50

Learning Objectives of the Course:
i) To understand the basics of the R programming language
ii) To leam to import, manipulate. and analyze data in R
iif) To apply statistical techniques using R
iv) To write custom R functions

Course Qutcomes ( COs) :
After completion of the course, students will be able to -

i) Write simple R program

i) Demonstrate how to install and configure Rstudio

iii) Analyse data and generate reports based on the data

iv) Perform basic statistical tests, calculate descriptive statistics
v) Write programs in R for basic concepts in statistics

Chapter-1:1.1, 1.2,1.3,1.4 Chapter—2:2.1,2.2,2.3, Chapter- 13: 13.1,13.2

Practical No. Topices / actual contents of the practical
1 Installation, updation and packages in R
11 Coding in R, Arithmetic, Logrithm and exponential and E-notation
[} Assigning objects, creating vector and sequence
3% Sorting and vector length
v Problems on exercise 2.3 using R
VI Problems on exercise 2.5, mean, median, and mode. using R
VI Problems on percentage, proportions, quartiles and percentiles
VIIT Problems on variance and standard deviation
X Problems on covariance and corelation
Text Book: :
Tilman R. Davies: The Book of R- A First Course in Programming and Statistics, No Strach Press, San
Francisco,2016
Scope :

Reference Books:
1.Alain F. Zuur, Elena N. leno, Erik H.W.G. Meesters:A Beginers Guide to R, Springer, 2009

2. Thulin, M.: Modern Statistics with R. Second edition. Chapman & Hall/CRC Pres, 2024

3. Aeden Culhane: Introduction to Programming and Statistical Modelling in R,Harvard Schoot
of Public Health, 2013
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MAT/GE/OE/T/200: Mathematics for Competitive Examinations-1

“Total Credits : 02 Total Contact Hours: 30 Hrs Maximum Marks: 50

Learning Objectives of the Course:

awenn fOrovard 3fs:

i)To improve arithmetical abilities

i) To understand number systems
iz voneft wrser A0

iii) To develop analytical and critical thinking skills
Rechyuneae il elisneas far @l ol o

iv) To improve logical reasoning

v) To enable students to solve problems quickly and effectively with applying appropriate
techniques and strategies for competitive examinations
uIetianst D w3t Jursftedt e e Reneafen sz sere anfir gadiao) Asavars Jrep
WL

Course Outcomes ( COs) :
aprrena ufduis

After completion of the course, students will be able to —
argeraasH gl sneareirtz, el 2 ws gusdlen
i) Understand and apply fundamental mathematical concepts essential for various competitive
exams
[afer saal udtaiard! aragan spde s stk soeas Jsgsr 0 snfdy asg s
i) Apply logical reasoning, analytical thinking, and problem solving techniques to tackle
quantitative aptitude questions efficiently
Facacaw Al ustion wrlsmaa srnavarant aifdde i, Redonresm farz snfdr sezn
JBauare dEr au w0
iii) Improve calculation speed and accuracy
aporar syl aufr argasen e
iv)Apply problem solving strategies and cmutationai skills to solve problems
Az Asauanndt Az Msaverer wielic anfty bR aloed sy o

v) Demonstrate a strong foundation in mathematical concepts
aifdielier Javeusiiae e urn gefdlk wao

Module No.

Topics / actual contents of the syllabus Contact Hours

Number System, H.C.F. and L.C.M. of Numbers, Simplification, Square
Roots and Cube Roots, Average, Problems on Ages,

ercentage, Profit and Loss
! e ugsell, Jieaiens o, 241, a0f .20, 20w, wof A v gD, waad, o 10 Hrs
wit, caddaidl, siwr aufdr dler
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tio and Proportion, Pipes and Cisterns, Time and Work, Time and
istance, Boats and Streams, Problems on Trains, Simple Interest,

n ompound Interest, Area 10 Hrs
o%a Y, TR ROTers, da ey, 3w d fn
a uawy, widu anfdr eft, e anfdy wrl, Ao anfdr alere, dre snfdr uag, Jerda
TGH, F0 GAIS, THDUIG GIS1, S

olume and Surface Areas, Races and Games of Skill, Calendar, Clocks,
tocks and Shares, True Discount, Height and Distance
m
SrEpIzars] Ay gesHpEn dorww, ol anfdr worer gl A, Bealler, agus, I8

10 Hrs

Text Books:
1.R. 8. Aggarwal: Quantitative Aptitude, S. Chand, 2024

2.Quantitative Aptitude (izarcae afirlsaar- #21dt angedl) . oR. €. @I, By
die uwrorel, 2024
3. irep aproner anfr 2. . op, 30w gaifRfes ditecys”, o uwmrer, 2019

Scope:
Chapter-1, 2, 4,5, 6. 8, 11, 12, 13, 16, 17, 18, 19,20, 22, 23, 24, 25, 26, 27, 28, 29, 32, 34

Reference Books:
1. Arun Sharma:Teach Yourself Quantitative Aptitude, McGraw Hill Education, 2017.

2. Deepak Agarwal , D. P. Gupta, Rapid Quantitative Aptitude, Disha Publication, 2019,
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MAT/DSC/T/250: Algebra

Total Credits: 02 Total Contact Hours: 30 Hrs. Maximum Marks: 50

Learning Objectives of the Course:
i) To prepare students for mathematical reasoning and logical thinking
ii) To have a good foundation in Groups and Rings.
iii) To enable students to build mathematical thinking and skill.
iv) To achieve student’s problem solving skills
Course Outeomes (COs):
After completion of the course, students will be able to -

i) Identify and apply group structure properties

i) Identify and apply subgroup, normal subgroup and quotient group properties.

iii) Define and construct homomorphism of groups,

iv) Define and construct homomorphism and isomorphism of rings and characterize integral domains

Module No. Contact
e Topics / actual contents of the syllabus A
Hours
Group Theory: Definition of a group, Some examples of groups,
I Some preliminary lemmas, Subgroups, Cosets, Lagrange’s theorem 10 Hrs
/A counting principle, Normal subgroups and quotient groups, Group ]
I homomorphism, Kernel of group homomorphism, Group isomorphism 10 Hrs
Ring Theory: Definition and examples of rings, Some special classes of
m rings, Characteristic of an integral domain, Ring homomorphism, Kernel 10 Hrs
of ring homomorphism, Ring isomarphism

Text Books:

1. N. Herstein: Topics in Algebra, Wiley Eastern Pvt. Ltd., New Delhi, Second Edition, 2003.
Scope:

Chapter 2: 2.1, 2.2, 23, 24, 25 (Theorem 2.5.1 are without proof), 2.6, 2.7 (Omit:

Lemma 2.7.4, Theorem 2.7.1, Cauchy’s and Sylow's theorem for abelian groups, Lemma
2.7.5 and Theorem 2.7.2).

Chapter3:3.1:.32.3.3.

Reference Books:
1. A.R. Vasishtha: Modern Algebra, Krishna Prakashan Media Pvt. Ltd. Meerut, 2023.

2. Surjeet Singh and Qazi Zameeruddin: Modern Algebra, Vikas Publishing House Pvt. Lid.
New Delhi, 2021.

3. Goyal J. K. And K. P. Gupta: Advanced Course in Abstract Algebra, Pragati Prakashan,
Meerut, 2022.

4. John B Fraleigh: A First course in Abstract Algebra,Pearson Education,2013.

5. David 8 Dummit and Richard M. Foote: Abstract Algebra, Wiley India Pvt. Ltd,2011.
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MAT/DSC/T/251 : Integral Transforms

Total Credits : 02 Total Contact Hours : 30 Hrs Maximum Marks : 50

Learning Objectives of the Course:
i) To determine Laplace transform for various functions and understand the properties of Laplace

transforms
i) To determine inverse Laplace transform, properties of inverse Laplace Transform, and solve
the problems using convolution theorem
iiiy To find the solution of differential equations using Laplace transform
iv) To determine Fourier transform and understand the properties of Fourier transform, Fourier
sine and cosine transforms,
Course Outcomes ( COs) :

After completion of the course, students will be able to -

i) Apply the Laplace transform for various functions.

il)  Obtain the inverse Laplace transform,

iii)  Find the solution of differential equations by using Laplace transform.

iv)  Find the Fourier transform for various functions, Fourier sine and cosine transforms of functions

Mudule No. Topics / actual contents of the syllabus Contact
Hours

Beta Function and Gamma Function, Elementary properties of Gamms
function, Relation between Beta and Gamma functions, The Piece- wise o
1 Sectional continuity, Function of exponential order, Function of class Al 10 Hrs
The transform concept, Laplace Transform, Notation, Some Standarg
results, Some Theorems, Solved Problems

Definition the inverse Laplace Transform, Null function, Uniqueness of
n inverse Laplace Transform, Some theorems, Partial Fractions, 10 Hrs
Heaviside’s, expansion formula, Solved Problems, Differential Equations,
Notations (problems related to first and second ordinary differential
equations only)

The Infinite Fourier sine transform of F(x), The Infinite Fourier cosine
transform of F(x), The Infinite Fourier transform of F(x), Relationship
between Fourier transform and Laplace transform, Some Theorems,
m Problems related to Fourier transform, Problems related to Integral| 10 Hirs
Equations, Problems related to Fourier sine and cosine transform, Finite
Fourier sine transform of F(x), Finite Fourier cosine transform of F(x)
jand Fourier Integral theorem. .

Text Books:
1. J. N. Sharma, A. R.Vasishtha: Real Analysis, Thirty Third Edition, Krishna Prakashan
Media Pvt.Ltd., Meerut, 2004.
2. J. K. Gayal and K. P. Gupta: Laplace and Fourier I'ransforms, Twenty Seven Edition,
Pragati Prakashan Meerut, 2013, Reprint 2014,
Scope:

Unit I: Chapter 14- Article 9, 10,13 [1], Chapter | Part I Article 1.0, 1.1, 1.2, 1.3, 1.4, 1.5, 6 [2]
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Unit I1; (Chapter 1) Part 11: Article 1.0, 1.1, 1.2, 1.3, 1.4 [2], PartTIl: Article 1.0, 1.1 [2]
Unit I11: (Chapter 2) Part I: Article 2.0, 2.1, 2.2, 2.3 [2], Part II: Article 2.0, 2.1 [2]

References:

1. L. Debnath and D. Bhatta: Integral Transforms and their Applications, Third Edition,
Taylor and Francis Group, 2015.

2. Baidyanath Patra: An Introduction to Integral Transforms, Taylor and Francis Group,
2016. !

3. Parmanand Gupta: Topics in Laplace and Fourier transforms, First Edition, Laxmi
Publications (P) Ltd, 2019.

4. John W.Miles:Integral Transforms In Applied Mathematics, Cambridge University
Press, 1971
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MAT/DSC/P/276: Lab Course based on MAT/DSC/T/250

Total Credits: 02 Total Contact Hours: 60 Hrs. Maximum Marks: 50

Learning Objectives of the Course:

i) To prepare students for mathematical reasoning and logical thinking
ii) To have a good foundation in Groups and Rings.

iii) To enable students to build mathematical thinking and skill.

iv) To achieve student’s problem solving skills

Course Outcomes (COs):
After completion of the course, students will be able to -

i)  Identify and apply group structure propertics.

i) Identify and apply subgroup, normal subgroup and quotient group properties.

iii) Define and construct homomorphism of groups.

iv) Define and construct homomorphism and isomorphism of rings and characterize integral
domains

Pratioal Hos. Topics / actual contents of the practicals
1 Problems on 2.3 - page no. 35 problem No. 1 to 5.
11 Problems on 2.3 - page no. 35 problem No. 7 to 11.
1] Problems on 2.3 - page no. 36 problem No. 20 to 23.
1V Problems on 2.5 - page no. 46 problem No. | & page no. 47 problem No. 4, 5, 9.
Vv Problems on 2.5 - page no, 47 problem No. 13 to 16 & page no. 48 problem No. 24.
Vi Problems on 2.6 - page no. 53 problem No.1 1o 5.
Vil Problems on 2.6 - page no. 53 problem No. 6 & 9 to 12.
VIII Problems on 2.7 - page no. 64 problem No. 1 (a) to 1 (¢).
X Problems on 2.7 - page no. 64 problem No. 2, 3 & page no. 65 problem No. 9, 12
X Problems on 3.2 - page no. 130 problem No. 1 to 4.
XI roblems on 3.2 - page no. 130 problem No. 5, 6, 8, 9.
<1 Problems on 3.2 - page no. 130 problem No. 10, 12 & Problems on 3.3 - page no.135
rablem No. 3, page no. 136 problem no. 20.
Text Books:
I. N. Herstein: Topics in Algebra,Wiley Eastern Pvt.Ltd. New Delhi,Second
Edition,2003.
Reference Books:

1. A.R, Vasishtha: Modern Algebra, Krishna Prakashan Media Pvt. Ltd. Meerut, 2023,

2. Surjeet Singh and Qazi Zameeruddin: Modern Algebra, Vikas Publishing House Pvt. Ltd.
New Delhi, 2021.

3. Goyal J. K. And K. P. Gupta; Advanced Course in Abstract Algebra, Pragati Prakashan,
Meerut, 2022,

4. John B Fraleigh; A First course in Abstract Algebra, Pearson Education,2013.
5. David S Dummit and Richard M. Foote: Abstract Algebra, Wiley India Pvt. Ltd,2011.

27




MAT/DSC/P/277: Lab Course based on MAT/DSC/T/251

Total Credits: 02 Total Contact Hours: 60 Hrs. Maximum Marks: 50

Learning Objectives of the Course:
i) To determine Laplace transform for various functions and understand the properties of Laplace
transforms
ii) To determine inverse Laplace transform, properties of inverse Laplace Transform, and solve the
problems using convolution theorem
ili) To find the solution of differential equations using Laplace transform
iv) To determine Fourier transform and understand the properties of Fourier transform, Fourier
sine and cosine transforms.
Course Outcomes ( COs) :

After completion of the course, students will be able to -
i) Apply the Laplace transform for various functions.
ii) Obtain the inverse Laplace transform.

iii) Find the solution of differential equations by using Laplace transform.
iv) Find the Fourier transform for various functions, Fourier sine and cosine transforms of functions

Fractical Nos. Topics / actual contents of the practicals
{ Problems on beta and gamma function and properties of them
Il [Problems on Laplace transform and its properties
il Problems on Inverse Laplace transtorm
v Problems on partial functions
vV roblems on ordinary differential equations
Vi IProblems on system of ordinary differential equations
VI Problems on infinite Fourier sine and Fourier cosine transform.
VI roblems on infinite Fourier transform
X Problems on Fourier sine transform and Fourier cosine transform
X Problems on integral equations
X1 Problems on Finite Fourier transform
X1l roblems on Finite Fourier cosine transform
Text Books:
1. J. N. Sharma, A. R.Vasishtha: Real Analysis, Thirty Third Edition, Krishna Prakashan
Media Pvt.Ltd., Meerut, 2004,

2. J. K. Goyal and K. P. Gupta: Laplace and Fourier Transforms, Twenty Seven Edition,
Pragati Prakashan Meerut, 2013, Reprint 2014,
Scope:

Unit I: (Chapter 14) Article 9, 10,13 [I], (Chapter 1) Part I: Article 1.0, 1.1, 1.2, 1.3, 1.4, 1.5,
1.6 [2]

Unit I1: (Chapter 1) Part 11: Article 1.0, 1.1, 1.2, 1.3, 1.4 [2], PartIIl: Article 1.0, 1.1 [2]
Unit IL: (Chapter 2) Part I: Article 2.0, 2.1, 2.2, 2.3 [2], Part II: Anticle 2.0, 2.1 [2]
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References:
1. L. Debnath and D. Bhatta: Integral Transforms and their Applications, Third Edition,
Taylor and Francis Group, 2015.
2 Baidyanath Patra: An Introduction to Integral Transforms, Taylor and Francis Group, 2016.
3. Parmanand Gupta: Topics in Laplace and Fourier transforms, First Edition, Laxmi
Publications (P) Ltd, 2019.
4. John W Miles:Integral Transforms In Applied Mathematics, Cambridge University
Press, 1971
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MAT/Mn/T/250: Discrete Mathematics
Total Credits: 02 Total Contact Hours: 30 Hrs. Maximum Marks: 50

Learning Objectives of the Course:To learn relation and functions.
i} To learn Boolean algebra and its laws.

i) To leamn different types of logic gates.

iti) To learn application of logic gates to adders, encoder and decoder.
Course Qutcomes ( COs) :

After completion of the course, students will be able to -

i) Identify the types of relation and function.

i) Prove laws of Boolean algebra.

iii) Apply the laws of Boolean algebra.

iv) Apply logic gates to adder, encoder and decoder.

Module No. Topics / actual contents of the syllabus Contact
Hours

Relation and Functions: relation, equivalence relation, partial order relation

1 Functions, inverse mapping, composition of mappings, binary operations, [1] 10 Hrs.

I [Boolean algebra: Introduction, definition of Boolean algebra, principle of 10 Hirs.
duality, laws of Boolean algebra, Boolean function.[1]
Logic gates: Introduction, gates and Boolean algebra, OR-Gate, AND-Gate, NOT-

m ate(inverter), NOR-gate, NAND-Gate, exclusive OR-Gate, exclusive NOR41g Hrs,
Gate, Applications: Adders (half adder & full adder),
encoder and decoder. [2]

Text Books:

1. B.S. Vatsa and Suchi Vatsa: Discrete Mathematics, New Age International Publishers, Fourth
Revised Edition (2009).

2. G. Shanker Rao: Discrete Mathematical structures, New Age International Publishers, Second
Edition 2009.

Scope:

Chapter 3: Articles 3.1, 3.2 (Omit Theorem 3.2.1 & example 3.2.8), 3.4 to 3.8. [1]
Chapter 5: Articles 5.1, 5.2. [1]
Chapter 6: Articles 6.1, 6.2, 6.2.1 t0 6.2.7, 6.3. 6.3.1 10 6.3.3. [2]

Reference Books:

1. Swapan Kumar Sarkar: A Textbook of Discrete Mathematics, S. Chand, Ninth Edition 2016
{Reprint 2021).

2. Kenneth H. Rosen: Discrete Mathematics and its Applications, McGraw-Hill Book Company.Eighth
Edition 2019,
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MAT/Mn/T/251 : Vector Calculus
Total Credits: 02 Total Contact Hours: 30 Hrs. Maximum Marks : 50

Learning Objectives of the Course:
i) To study the gradient, divergence, and curl of vector ficlds.
ii) To Model and solve problems related to electric fields, fluid flow

Course Outcomes ( COs) :
After completion of the course, students will be able to -

i) Find the derivatives and partial derivatives of vector-valued functions of three
variables.

i) Define and apply the gradient, divergence and curl operators
iii)  Evaluate line and surface integrals.

Module No. Topics / actual contents of the syllabus Contact

Hours

Point Functions: scalar valued point functions, vector valued point functions| 10 Hrs
limits and continuity, directional derivatives, cartesian representation of poinl

1 functions and their directional derivatives, directional derivatives of poin
functions along co-ordinate axes and along any line.

Gradient of a scalar point function, character of gradient as a point function, thg 10 Hrs
operator V, operator a.V, divergence and curl, gradient, divergence and curl of

I isums and product.
Introduction, line integrals, circulation, irrotational vector point functions, 10 Hrs
m Jsurface integrals
Text Book:

Shanti Narayan and P, K. Mittal: Vector Analysis. S. Chand and Company Ltd, 2007.
Scope:

Chapter 10: Articles 10.1, 10.1.1 to 10.1.2, 10.2, 10.2.1,10.2.3, 10.3, 10.3.1 to 10.3.2, 104, 104.1 to
104.2,10.5, 10.6, 10.7, 10.7.1 to 10.7.2, 10.9, 10.10, 10.11, 10.12, 10.12.1 to 10.12.2, 10.14, 10.15

(results | to 6)
Chapter 11: Articles 11, 11.1, 1L L1 to 11.1.2, 112, 11.2.1, 11.3, 11.3.1.

Reference Books:

1.C.J Eliezer: Concise Vector Analysis, Dover Publications, 2015
2. Paul C.Matthews: Vector Calculus,Springer, 1998
3.P.Duraipandian, K.Pachaiyappa: Vector Analysis, S. Chand.

31




MAT/SEC/T/250: Numerical Methods-H
Total Credit: 01 Total Contact Hours: 15 Hrs. Maximum Marks: 50

Learning Objectives of the Course:

i) To study numerical integration methods
i) To study numerical methods of solution of algebraic and transcendental equations.
iii) To study numerical methods of solution of ordinary differential equations

Course Qutcomes ( COs) :
After completion of the course, students will be able to «

i) Apply numerical methods and find the integration by numerical methods
ii) Derive and apply numerical methods to find the roots of algebraic and transcendental equations
iii) Apply numerical methods to obtain numerical solution of ordinary differential equations

s e “Topics / actual contents of the syllabus Cﬁ:é?:t
Numerical Integration: General formula, Trapezoidal rule, Simpson’s
I 1/3-rule, Simpson’s 3/8-rule, Boole’s and Weddle’s rule. 05 Hrs.
Solution of Algebraic and Transcendental Equations: Introduction, the
I bisection method, the method of false position, Newton ~Raphson 05 Hrs.
method, generalized Newton’s method.
Elume'rical solution of Ordinary Differential Equations:
i Introduction, Solution by Taylor’s series, Picard’s method of successive 05 Hrs.
pproximations, Euler’s method, modified Euler’s method.
Text Book:

8.8. Sastry: Introductory methods in numerical analysis, Third edition, Prentice Hall of India

Private Limited, New Delhi, 2003,
Scope:
Chapler 2: 2.1, 2.2, 2.4, 2.5,2.5.1,
Chapter 5: Articles 5.4, 54.1 to 5.44.
Chapter 7: Articles 7.1, 7.2, 7.3, 74, 74 2.

Reference Books:

1. H.C. Saxena: Finite Differences and Numerical Analysis, S. Chand and Co. New Delhi,

Fourteenth Revised edition, 1998,
2. E.V. Krishnamurthi and Sen: Numerical algorithm, Affiliate East West Press
Private Limited, 1986.

3. M.K.Jain, S.R.K.Iyengar and S.K.Jain:Numerical Methods, New Age International

Publishers, Sixth edition,2012.
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MAT/SEC/T/251 : Introduction to R and Basic Statistics using R-11

Total Credits: 01 Total Contact Hours: 15 Maximum Marks : 50

Learning Objectives of the Course:
i) To learn matrix operation using R
ii) To learn multidimensional arrays using R
iii) To learn plotting using R
iv) To learn linear regression using R
Course Outecomes ( COs) :
After completion of the course, students will be able to -

i) Perform matrix operation using R
i) Plot various plots using R

i) Edit plots using R

i¥) Determine linear regression using R

Module No. et
Topies / actual contents of the syllabus o
Defining a matrix, Subsetting, Matrix operations and algebra, Multidimensiona
1 larrays, Using plot with coordinate vectors 0S5 Hrs.
Graphical parameters, Adding points, lines and text to an existing plot, The
i 05 Hrs.
lggplot2 package
I Barplots, Pie charts, Histograms, Box and Whisker plots, Scatter plots, An
example of linear relationship, General concepts 05Hrs
Text Book:

Tilman R. Davies: The Book of R- A First Course in Programming and Statistics, No Strach Press, San
Francisco,2016
Scope :
Chapter -3: 3.1,3.2,3.3,3.4 Chapter -7: 7.1,7.2,7.3,7.4, Chapter- 14:14.1,14.2,14.3,14.4

Chapter-20: 20.1,20.2

Reference Books:
{.Alain F. Zuur, Elena N. leno, Erik H.W.G. Meesters:A Beginers Guide to R, Springer, 2009

2. Thulin. M.: Modern Siatistics with R, Second edition. Chapman & Hall/CRC Pres, 2024

3. Aeden Culhane: Introduction to Programming and Statistical Modelling in R Harvard School of
Public Health, 2013
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MAT/SEC/P/276: Lab Course Based on MAT/SEC/T/250

Total Credits: 01 Total Contact Hours: 30 Hrs. Maximum Marks: 50

Learning Objectives of the Course:

i) To study numerical integration methods

i} To study numerical methods of solution of algebraic and transcendental equations.
iii) To study numerical methods of solution of ordinary differential equations

iv) To use mathematical software

Course Outcomes ( COs) :
After completion of the course, students will be able to -

i) Apply numerical methods and find the integration by numerical methods
ii) Derive and apply numerical methods to find the roots of algebraic and transcendental equations

iii) Apply numerical methods to obtain numerical solution of ordinary differential equations
iv) Use of mathematical software for numerical methods

s o Topics / actual contents of the practical

1 Problems on numerical integration.

1] Problems on numerical integration,

m Problems on the solution of algebraic and transcendental equations by bisection method.
§ Problems on the solution of algebraic and transcendental equations by the method of false
v position.

v Problems on the solution of algebraic and transcendental equations by the Newton —

Raphson method.

Vi Problems on solution of ordinary differential equations by Taylor’s series.

Vil Problems on solution of ordinary differential equations by Picard’s method.

VI Problems on solution of ordinary differential equations by Euler’s method.

Text Book:

S.8. Sastry: Introductory Methods in Numerical Analysis, Third edition, Prentice Hall of India
Private Limited, New Delhi, 2003.

Reference Books:
1. H.C. Saxena: Finite Differences and Numerical Analysis, S. Chand and Co. New Delhi,
Fourteenth Revised edition. 1998.
2. EV. Krishnamurthi and Sen: Numerical algorithm, Affiliate cast west press
Private Limited, 1986.

3. M.K.Jain, S.R.K.lyengar and §.K.Jain:Numerical Methods, New Age International
Publishers, Sixth Edition,2012.




MAT/SEC/P2TT: Lab Course Based on MAT/SEC/T/251

Total Credits: 01 Total Contact Hours: 30 Hrs. Maximum Marks: 50

Learning Objectives of the Course:
i) To leam probability mass function and probability density function.

i) To leamn mathematical expectation, variance, covariance.

iif) To understand concept of moment generating function and cumulants.
iv) To understand theoretical and continuous distribution.

v) To learn correlation and regression

Course Qutcomes ( COs) :

After completion of the course, students will be able to -

i) Determine distribution function.

ii) Determine mathematical expectation, variance and covariance.
iii) Apply the concept of theoretical and continuous distribution.
iv) Determine correlation coefficient.

v) Use statistical softwares.

IR - Topics / actual contents of the practical
1 Problems on matrix operations using R
i Problems on multidimensional arrays using R
I Problems on automatic plots, title and axis labels using R
v Problems on adding points, line, text to existing plots using R
1'% Problems using ggplot2 packa}g‘e in R
Vi Problems on Bar plot and Pie charts using R
il Problems on Histogram and scatter plots using R
VI Problems on fitting linear models with Im _in R
Text Book:

Tilman R, Davies: The Book of R- A First Course in Programming and Statistics, No Strach Press, San
Francisco,2016

Reference Books:
1.Alain F. Zuur. Elena N. leno, Erik H.W.G. Meesters:A Beginers Guide to R, Springer, 2009

2. Thulin, M.: Modern Statistics with R. Second edition. Chapman & Hall/CRC Pres, 2024

3. Aeden Culhane: Introduction to Programming and Statistical Modelling in R.Harvard School of

Public Health, 2013
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MAT/GE/OE/T/250: Mathematics for Competitive Examinations-I1

Total Credits : 02 Total Contact Hours: 30 Hrs Maximum Marks: 50

Learning Objectives of the Course:

Rresvard afded:
i) To develop spatial reasoning skills
Fenfares rras Wlercd el ol

if) To learn and apply various verbal and non verbal reasoning techniques
fafyer 3iif3e anfdr arenfeew add o sy

o3 fOresoY andfdt ey
iii)To develop analytical and critical thinking skills
Reduvnras an%x Hprea fran Blercd Rofia oot

iv)To improve logical reasoning skills
il ao Tl o

and strategies for competitive examinations
dtma%aufhmdﬁgmﬁmm FHEn Sierg anfdr wsrdio] Asauana AL w0

Course Qutcomes { COs) :

After completion of the course, students will be able to —

fenell & wx groelier:

i) Apply problem solving strategies and computational skills to solve problems

Asavenard! aazar Asavarcar ookl snfdr Joorblr wlored apy o
i) Apply various Verbal & Non- Verbal Reasoning techniques
fafaer i3 anfor fz-aiifaw vad o3 ap o
iif) Improve calculation speed and accuracy
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iv)Understand and apply fundamental mathematical concepts essential for various competitive

examinations

v) Demonstrate a strong foundation in mathematical concepts
aifdrit Fiwcusiaed

v) To enable students to solve problems quickly and effectively with applying appropriate techniques

[Inserting the Missing Character
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Maodule No. Topics / actual contents of the syllabus ngﬁzt
eries Completion, Analogy, Classification, Coding-Decoding, Blood
i elations, Direction Sense Test, Logical Venn Diagrams e
qof a0, R oo, affasaor, Jeberar: for:3tdberat, oY 2id, R sl araoft, Kre
enfddes ot amepell
Alphabet Test, Alpha-Numeric Sequence Puzzle, , Number, Ranking and
i Time Sequence Test, Logical Sequence of Words, Arithmetical Reasoning, 10 Hrs
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eries, Analogy, Classification, Analytical Reasoning, Mirror Images, Water

i mages 10 Hrs
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Text Books:

1. R. 8. Aggarwal: A Modern Approach to Verbal & Non- Verbal Reasoning, 8. Chand Publication,
2021

2. Abhishek Banarjee: Essential Reasoning Verbal, Non-Verbal and Analytical for Competitive
Exams, Disha Publication, 2022

3. am. wa. swrare, "ol gigeme aravi (A Modern Approach to Verbal & Non- Verbal
Reasoning- aerdt sngeft)” , 2024

4 after asmemrsas suvft e Reflu gwd", gigaon aravh sooft aofemren”,  aifte sadsy
ufderdorsar, 2024

Scope:
Chapter: 1,2,3.4,5,8.9,10,11,12,14,15,16 [Part I- Text Book 1}, Chapter: 1-6 [Part II- Text Book 1]

Reference Books:

1. An Advanced Approach to Reasoning Verbal and Non-Verbal for Competitive Examinations,
Oswal Publication, 2020

2. oiter var, "giganue aravlt”, g seeeft ufdadasa, 2018
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MAT/FP/P/276: Field Project

Total Credits: 02 Total Contact Hours: 30 Hrs. Maximum Marks: 50

Instructions:

Field work related to courses taught shall be allotted to each student and evaluation of

the same shall be conducted as per the scheme of examination declared by the University.
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