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Part A — Introduction

Program: 2-Ycar
Post-Graduate Programme (Scmester — B

Class: Post-Graduate 1-Ycar | Year: 2025

Session: 2025-2026

Subjcct: Mathematics

Course Code

Coursc Title

Advanced Abstract Algebra - I (Theory)

CC—-11

1
2
3 | Course Typc,
4

Pre-requisite (if any) | To study this course, a student must have had the subject
Mathematics at Degree level (3 Year Degrec Coursc).
5 - | Course Learning The course will enable the students to:
Outcomes (CLO) 1. Understand the basic concepts of group operations and their
applications. '
2. Apply the Sylow's theorem to characterize certain finite

groups. '
3. Know the fundamental concepts in ring theory

polynomial ~rings. Euclidean domain and
factorization domain.

¢xtensions.

4. Learn the fundamental properties of extension of a field.
5. Analyze and the characterize algebraic and transcendental

such as
unique

=)

Credit Value 5 Credits

~J

Total Marks Max. Marks: 40 + 60 | Min. Passing Marks: 40

Part B — Content of the Course

Total No. of Lectures (in hours per week): 5 hours per week
Total Lectures: 75 hours

Module

Topics

No. of
Lectures

Indian Knowledge System:
Contribution and biography of following Indian Mathcmaticians in

Advanced Abstract Algebra: . o .
Dr. Harish-Chandra, Dr. V. V. Narlikar, Dr. S. S. Abhyankar

02

n

Class equation of a finite group, Centre for Group of prime power order,
Cauchy’s and Sylow's theorems for finite groups, Isomorphism theorems,

Maximal normal groups, Simple groups.

Suggested Activities: By analyzing conjugacy classes, determine the center of the
group and identify normal subgroups. Determining the structure of groups based

on Sylow p-subgroups.

18

=]
—

Holder theorem, Commutalor subgroup of a group, Solvable groups,
Nilpotent groups.

Normal and Subnormal Serics, Composition serics of a group, Jordan=——"

15

I

Suggested Activities: Used in the clussification of finite simple groups, providing
a foundation for understanding group structures. Applying the commutator

subgroup to analyzing the fundamentul group of ‘topological spaces,

Name of BOS: Mathemalics

Signature of llu&&%‘m@rﬂ@):

Name: Dr. AL K. Saxena

Dale: et

i
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Euclidean ring, Polynomial ring, Polyngmials over a Ring, Division

v algorithm, Polynomial over the rational* ficld. ' s
Sugyested Activities: Discuss how Euclidean ring and Division algorithm be used
in cryptography.

| Euclidean domain, Principal ideal domain, Unique factorization domain,

v Quotient field. 10
Suggested Activities: Discuss how Euclidean domain and Unigue factorization
domain can be used in cryptography.
Extension of a ficlds, Roots of polynomials, Algebraic and transcendental

Vi cxtensions, Primitive clements, Algcbraically closed ficld. C s
Suggested Activities: Discuss the applications of field extension and primitive
clements in real world problems.

Keywords/Tags:

Cauqll)"s and Sylow's theorems, Jordan-Holder theorem, Solvable groups, Nilpotent groups,
Eucllqeaq rings, Polynomial rings, Euclidean domain, Principal ideal domain, Unique
factorization domain, Quotient field, Extension Field.

Part C — Learning Resources
Text Books, Reference Books, Other Resources

Suggested Readings:
 Text Books: '
1. .P. B. Bhattacharya, S. K. Jain & S. R. Nagpaul: Basic Abstract Algebra, 2™ edition,

Cambridge University Press, 2003. _
2. L N. Herstein: Topics in Algebra, Wiley Eastern Ltd. New Dethi. 1977.

3. Heguew iRl Uy 3rpTeH 3 TP |

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

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

. Delhi, 1967.
3. Surjeet Singh and Qazi 7Zameeruddin: Modern Algebra, Vikas Publishing House Pyt Ltd;

Delhi, Eighth edition, 2006.
Suggested Digital Platforms Web links:
hnps://www.eshjksha.mp.gov.in/mpdhe

https://epgp.inflibnetac.in -~ . . o
Suggested Equivalent online courses: o
https://ugcmoocs.inﬂibnet.ac.in/indcx.php/courses/view ug/335

Part D — Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: _ 100
Continuous Comprehensive Evaluation (CCE): 40 Marks

University Exam (UE): 60 Marks

Internal Assessment: ,
Continuous Comprehensive Evaluation (CCE) Total Marks: 40
External Assessment: : o .
University Exam (UE) Fotal Marks: 60

Name of BOS: Mathcmatics Signaturc o;}%"’r’\ﬁmﬂosy
Name: Dr. 47K Saxena
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Part A — Introduction
Program: 2-Year Class: Post-Graduatc I-Ycar | Year: 2025 St?ssion: 2025-2026
Post-Graduatc Programme | ° {Semester — 1)
Subjcct: Mathematics
1 | Course Code
2 | Course Title Topology — 1 (Theory)
3 | Coursc Type cc-12 :
4 | Pre-rcquisite (if any) | To study this course, a student must have had the subject
Mathcmatics at Degree level (3 Year Degree Course).
5 | Coursc Learning The course will enable the students to: o
Outcomes (CLO) 1. Determine interior, closure, boundary and limit points of
metric space. ) ) .

2. Determine interior, closure, boundary, limit points, basis
and sub-basis of topological spaces. -

3. Check whether a collection of subsets is a basis for a given
topological spaccs or not and detcrmine the topology
generated by a given basis.

, 4. Identify the contipuous maps between two spaces and maps
from a space Tnto product space.

5. Determine common topological properties of given two

, spaces.
6 | Credit Value 5 Credits
7 | Total Marks Max. Marks: 40 + 60 | Min. Passing Marks: 40
Part B — Content of the Course
Total No. of Lectures (in hours per week): 5 hours per wee
Total Lectures: 75 hours - ‘
Module - Topics No. of

] | Lectures

Indian Knowledge System:
I Contribution and biography of following Indian Mathematicians in 02
Topology:
Dr. M. S. Narasimhan, Dr. V. §. Varadarajan
Metric Space: Definition, eéxamples and types of Metric spaces.
Neighborhoods, Limit points, Interior points and Boundary points. Open
and closed sets. Closure and interior of a set. Subspace of a Metric space. T
Sequences in a Metric space: Convergent sequence, Cauchy sequences.

11 Completeness of a Metric space. Cantor's intersection theorem. 13
Contraction principle. Dense subsets, Baire Category theorem.
Continuous functions.

Suggested Activities: Discuss about the applications of Closure of a set, Interior

points, Boundary points and Baire Category theorem. _~ ] _
Name of BOS: Mathematics Signmum (BOS):
Date: ....... L T o Name: Dr. A. K. Saxcna
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Topelogical Spaces: Definition and cxamples of topological spaccs.
Neighbourhood of 2 point, limit point and derived sct.'Closcd sct and
closure of a set. Dens¢ sct and nowherc densc sct. Interior, exterior and 15
M | boundary pointsofaset. __— —————— :
Suggested Activities: Discuss ahout the applications _of Closure of a sel,
Inrc;'ior, exterior and houndary poinis o a selin 10[?01’031001 space.
Relative Topology,and Bases; L ) e
Topological subspace and relative topology. Basis and subbasis. First and 0
1V | second countable spaces and scparable spaces. — —
Suggested Activities: Discuss how Topological Subspaces be used in ompuier
graphics, GIS, robolics.
Continuity and Homeomorphism: _ o O
Continuity in topological spaces, Sequential Continuity at a point, I:Jel‘l
v and closed functions, Homeomorphism of t0P0|08waI spaces, 15
Topological property. ]
Suggested Activities: (i) Discuss application of Homec{nw-"phm{! in Robolics.
(ii) Discuss how Sequential Continuity be used in Machine Learning.
Connectedness: o
Separated sets, Connected and Disconnected Sets, Continuity and
VI Connectedness, Component of a space. Totally disconnected spaces, 15
Locally connected spaces.
Suggested Activities: Discuss the applications of Separated Sets, Connected and
Disconnected Sets to solve the real-world problems.
. R HY

¢

Keywords/Tags: :
Metric Space, Topological Spaces, Continui ces,

Separable spaces in topological space.

ty.and Homeomorphism in topological spa

Part C — Learning Resources
Text Books, Reference Books, Other Resources

Suggested Readings:

Text Books:
1. G. F. Simmons: Introduction to Topology and Modem Analysis, McGraw Hill Education,

2017.
2. I. R. Munkres: Topology,- Pearson; ;nd edition, 2015.

" 3. B e LR carti e aReisEd

Reference Books:
1. K.D. Joshi: Introduction to Genera

2017.
2. T. B. Singh, Elements of Topelogy, CRC Press, Taylor & Francis, 2013.

3. K. Chandrasckhara Rao: Topology, Narosa Publishing House, 2009. -

Suggested Digital Platforms Web links:
https://www.eshiksha.mp.gov. in/mpdhe

' https:/{cpgp.inﬂibnct.ac.in
Suggested Equivalent online courses:
https://ugcmoocs.inﬂibnct.ac.in/indcx.php/courscs/vicw up/335 e A

I Topology, New Age International Private Limited,

Signature s Chairman (BOS):

Name: B A, K. Saxena _
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essment and Evaluation

F—
Suggested Continuous Evaluat

Maximum Marks:
Continuous Compre

Part D — Assessment anc &7t ————=
ion Mecthods:

100
(CCE): 40 Marks

Continuous Comprehensive Evalua

External Assessment:
University Exam (UE)

Jame of BOS: Mathematics

BB, oo e eeencasernnasncssrsninsesrvesansas

hensive Evaluation
University Exam (UE): 60 Marks
Internal Asscssment:
tion (CCE) Total Marks: 40
e —

Total Marks: 60

Signa Chairman (BOS):

Name: Dr. A. K. Saxena
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Part A — Introduction
Program: 2-Ycar Class: Post-Graduate I-Year Year: 2025 ' Session: 2025-2026

Semester — |

Post-Graduate Programimc
Subject: Mathcmatics
T VSIS
Xeal Analysis (Theor )

1 | Course Code

2 | Course Title I

3 | Course Type ' cC—13 :

4 | Pre-requisite (if any) | To study this course, a student must have had the subject
Mathcmatics at Degrec {evel (3 Year Degrec Coursc).

ablc the students to: o
and Ricmann-Sticltjes

lics of Ricmann
s and applications of the fundamental

The course will cn
1. Lcarn the propcr

. integrable function
theorems of integration.
s of convergence and term by term

Understand the concept _
integration and differentiation of a power series.
convergence of

3. Understanding and evaluating uniform

series of rcal valucd functions.
4, Analyzing the relation between uniform convergence and

continuity, uniform continuity and differentiation and
integration of sequences of real valued functions.

6 | Credit Value 5 Credits
Total Marks Max. Marks: 40 + 60 | Min. Passing Marks: 40

5 | Course Learning
Outcomes (CLO)

~l

Part B — Content of the Course
of Lectures (in hours per week): 5 hours
Total Lectures: 75 hours
Module Topics No. of
. s ) Lectures

per week

Total No.

Indian Knowledge System:
Contribution and biography of following Indian Mathematicians in Real 02

: Analysis:
: Dr. K. Chandrasekharan, Dr. D. S. Kothari

Real Number System:
Introduction, Denseness prop
Open and Closed Set, Interior an
Theorem.
Suggested Activities: Discuss Limit Points of a sci, Open and Closed Set, Interior
and Closure of a Sel.
Riemann Integral, Integration and Differentiation:

s of Riemann suing, Ricmann integr

m Riemann Integral: Propertic
Propertics of Riemann integrablc functions, Riemann intcgration and
continuity, Integral as a limil of sums. Integration and Diflerentiatioe |

Name of B thematics
Date: ... \Q¥-.

hbourhood, Limit Points of a set,

erty, Neig
{, Bolzano-Weicrstrass 5

1 d Closurc of'a S¢

ability, 15

'gignulur Al tht Chairman (BOS):

Name: Dr. A, K. Saxena
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Fundamental theorem of calculus, Mcan valuc theorems of integral ]

calculus, Intcgration by parts, Change of variables.
Suggested Activities: Understanding the properties of Riemann integrable

Junctions and their applications.

v

Riemann-Sticltjes Integrai:
Definition, existence and properties of Riemann-Sticltjcs  integral,

Relation Between Ricmann and Ricmann-Sticltjes integral, Mcan value
theorem, Integration and diffcrentiation, Fundamental thecorem of calculus s
for Riemann-Stieltjes integral, Intcgration of vector valued functions, |.

Rectifiable curves.
Sugpested Activities: Gives the applications of Riemann-Sticltjes Integral in

\

various fields.

Improper Integral and Fourier Scrics:
Improper integrals and their convergenc
Abcl‘s and Dirichlet’s tests. Absolute and Conditional conver
improper intcgrals, Frullani’s intcgral as a function of a paramcier, 18
Differntiability & integrability-of an integral of a function of a paramcfcr,
Fourier series for half and full intervals.

Suggested Activities: Discuss the application of Fourier Series in Signal
Processing and Communications.

¢: Comparison lcsts and p-test,
gence of

VI

Uniform Convergence and Power Series:
Pointwise and uniform convergence of sequences of functions: Cauchy’s

general principle of uniform convergence, Weierstrass Mn-Test, Uniform
convergence of serics of functions: Weierstrass M-test, Uniform
convergence, continuity, differentiability and Riemann integrability. 20
Algebra of  power series: Uniform convergence of power Series, |
Uniqueness of power series, Abel’s theorem, Properties of power series,

Tauber’s theorem.
Suggested Activities: Analyzing the re

continuity.

Jation between uniform convergence and

Keywords/Tags: :
Real Numbers, Riemann Integral, Riemann-Stieltjes Integral, Improper Integral, Fourier Series,
Uniform Convergence, Power Series.

-4

Part C — Learning Resources

Text Books, Reference Books, Other Resources

L

2.
3

" 4.
3.

Suggested Readings:
Text Books:
es of Mathematical Analysis, McGraw Hill Education, Third

Walter Rudin: Principl

edition, 2017.
S. C. Malik and Savita Arora: Mathematical analysis, New Age Publication. Delhi, 2017.
G. F. Simmons: Introduction to Topology and Modern Analysis, McGraw Hill

Education, 2017. )
Goldberg R R: Mcthods of Real Analysis, Oxford & IBH Publishing, 2020,

ey 3wl Uy ST B &b | .
i Si gnmum Chairman (BOS):

Name of BOS; hema
Name: Dr. A, K. Saxena
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Fundamental thcorcm of calculus, Mcant valuc t

calculus, Intcpgration by parts, CIMCS. _ :
Suggested Activities: Understanding the properties of Riemamn ‘"’C’&'"ab"v'\
Junctions and their applications.

Riemann-Sticltjes Integral: _ o _
Definition, existence and propertics of Ricmann-Sticltjes intcgral,
Sticltjes integral, Mcan value

Relation Between Riemann and Ricmann-

theorem, Intcgration and diffcrentiation, Fundamental theorem of calculus is
for Riemann-Stieltjes integral, Integration of vector valued functions,
Rectifiable curves.

Suggested Activities: Gives the app
various fields.

Impropcr Integral and Fouricr Serics: .
Improper integrals and their convergence: Comparison tests and p-test,
Abel's and Dirichlet’s tests. Absolute and Conditional convergence of
v improper integrals, Frullani’s intcgral as a function of a paramcter, 18
Differntiability & integrability-of an integral of a function of a paramctcr,
Fourier series for half and full intervals.
Suggested Activities: Discuss the application
Processing and Communications.

Uniform Convergence and Power Serics:
Pointwise and uniform convergence of sequences of functions: Cauchy’s
general principle of uniform convergence, Weierstrass My-Test, Uniform
convergence of series of functions: Weierstrass M-test, Uniform
convergence, continuity, differentiability and Riemann integrability. | 20
Algebra of power series: Uniform convergence of power Series,
Uniqueness of power series, Abel’s theorem, Properties of power series,
Tauber’s theorem.

Suggested Activities: Analyzing the relation between uniform convergence and
continuity.
Keywords/Tags: _ :

Real Numbers, Riemann Integral, Riemann-Stieltjes Integral, Improper Integral, Fourier Series,

Uniform Convergence, Power Series. . n

heorems  of intcgral\

Vv

lications aof Riemann-Stieltjes Integral in

of Fourier Serics in Signal

Vi

Part C — Learning Resources
Text Books, Reference Books, Other Resources

Suggested Readings:
Text Books:
1. Walter Rudin: Principles of Mathematical Analysis, McGraw Hill Education, Third
edition, 2017.
2. S.C. Malik and Savita Arora: Mathemaltical analysis, New Age Publication. Delhi, 2017.
3. G. F. Simmons: Introduction to Topology and Modern Analysis, McGraw Hill
Education, 2017. .
- 4. Goldberg R R: Mcthods of Real Apalysis, Oxford & IBH Publishing, w

Signatuge-Ethe Chairman (BOS):
Name: Dr. A, K. Saxena
Page 8 of 22




Reference Books:
1. Santi Narayan and M. D. Ra

2. J. R. Munkres: Topology, P¢
3. D.Somasundaram and B: Chou
Publishing House, 1996.

Suggested Digital Platforms Web links:
hups://www.eshiksha.mp.gov.in/mpdhc
https://epgp.inflibnet.ac.in/H ome/View
Suggested Equivalent onlinc COurscs:
https://nptel.ac.in/courses/111 106142/
https:/nptel.ac.in/courses/111 106153/
https://nptcl.ac.in/courses/111 106141/

isighania: Elements of Rea!l Analysis, S Chand, 2003. W

arson; 2nd edition, 2015.

dhary: A EirstCourse in Mathematical Analysis, Narosa

Subject?catid=25

Part D — Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks: 100
: 40 Marks

Continuous Comprehensive Evaluation (CCE)

University Exam (UE): ' . 60 Marks
Internal Assessment: '

Continuous Comprehensive Evaluation (CCE) ., "* Total Marks: 40

External Assessment: .
University Exam (UE) Total Marks: 60

be—=

Name of BOS: Mathematics i
pame of BOS: Mathe alics . Signatute of the Chairman (BOS):
...................... Name: Dr. A. K. Saxena
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Part A — Introduction

Program: 2-Ye:
Post‘t}Graguierii;ramme Cluss: Post.Graduate I-Yoar | Year: 2025 | Session: 2025-2026
(Scmester — 1)

T | Course Code Subject: Mathematics

2 | Course Title c ' Complex Analysis (Theory) -

3 | Course Type CC - 14

4 | Pre-requisite (if any) | To study this course, a studont must have had the subject
: Mathematics at Dcgrec level (3 Ycar Dcgrec Coursc).

5 | Course Learning The course will enable the students to:

Outcomes (CLO) |, Visualize complex numbers as points of R? and
stereographic projection of complcx plane on the Riemann
sphere.

2. Recognize the significance of differentiability and
analyticity of complex functions.
-3, Use Cauchy-Goursat theorem and Cauchy integral formula
in evaluation of contour integrals.
4. Apply Liouville’s theorem in fundamental theorem of
Algebra.
5. Learn Taylor and Laurent series expansions of analytic
functions.
* 6. Classify the nature of singularity, poles and residues and
apply Cauchy residue theorem. '
6 | Credit Value 5 Credits
7 | Total Marks Max. Marks: 40 + 60_| Min. Passing Marks: 40
Part B — Content of the Course
Total No. of Lectures (in hours per week): 5 hours per week
: Total Lectures: 75 hours
Module Topics " No. of
Lectures

Indian Knowledge System:
Contribution and biography of fotlowing Indian Mathematicians in 02

Complex Analysis:
Dr. C. T. Rajagopal, Dr. S. Minakshisundaram ]

Complex Number and Functions:
Introduction of complex numbers and their geometrical representation:{
Extended complex planc, Stereographi¢ projcction of complex numbers.

Continuity and dif ferentiability of complex functions, Analytic functions, {5

II i . . ;
Cauchy-Riemann equations, Harmonic functions, Polar formn of Cauchy-

Riemann equations.

Suggested Activities: Discuss the applicati

Harmonic functions. .
——

ons of Cauchy-Riemann equations and

Signaturgol-he Chairman (BOS):

Nanme: Dr. A. K. Saxcna .
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' Complex Integration:

Definition and cxamplcs of complex integration, Absolute valuc of a
complex integral, Cauchy's Theorem, Cauchy's-Goursat heorem,
Cauchy's integral formula, Higher order derivatives, Morera's theorem, 8
_IH Cauchy's incquality, ‘Liouville's theorem, Taylor's thcorem, Laurent
thcorem.

Suggested Activities: Using Canchy-Gowrsal theoren and Cauchy integral
Jormida in evaluation of contour infegrals.
-

Polcs, Zeros and Singularitics: .
Introduction of poes, zeros and singulasjtics, Meromorphic [unction,

Argument principle, Rouche's theorem, Fundamental theorem of algcbra, s
Maximum modulus principle, Schwarz lemma.
Suggested Activities: Discuss the applications of Argument principle and
Rouche's theorem.

Calculus of Residues:

Residue, Cauchy's Residue theorem, Evaluation of
f:"f(COS& sinf) d6, f:o f(x) dx, cosmx and sinmx as a factor in the 5
integrand, Integration of many valued functions. :
Suggested Activities: Discuss the applications of Calculus of Residues to solve
varivus problems.

Mobius Transformatnon and Conformal Mapping:
Mobius Transformation, their properties and classification, Conformal
VI | Mapping and their properties.
Suggested Activities: Real world applications of Mobius Transformation and
Conformal Mapping.

Keywaords/Tags: P
Complex Numbers, Complex Functlon Complex Intcgrahon Poles, Zeros Singularities,

Calculus of Residues, Mobius Transformation, Conformal Mapping.

v

intcgrals:

10

[ : Part C — Learning Resources

| Text Books, Reference Books, Other Resources
Suggested Readings: :
Text Books:

I. L. V. Alhfors: Complex Analysis, McGraw Hill Education; Third edition, 2017,
2. T. Pati: Functions of a Complex Variables, Pothishala Pvt. Ltd, 1986, '

3. ALUeN fe~ft Uy srprerHt Bl Td|

Reference Books:
I. Ponnuswamy S: Foundations of Complex Analysis, Alpha Scicnce International Ltd, 2nd

edition, 20085.
2. V. Karunakaran: Complex Analysis, Narosa Publication, 2005.
3. Kayalal Pachaiyappa: Complex Analysis, S. Chand and Company Lud., 2014,

Suggested Digital Platforms Web Tinks: o
https://www.eshiksha.mp.gov.in/mpdhe
htips://epgp.inflibnet.ac.in/Home/ViewSubject 7ealid=25

Suggested Equivalent onlinc courses: AN ,\/

Signulur(_wMirmun (BOS):

Name: Dr. A, K. Saxcua
' Page 11 of 22




htlps://nplel.nc.in/courscs/ 111106142/
hitps://nptel.ac.in/courses/1 1 1106153/

hitps://nplel.ac.incourses/111106141/

Part D — Assessment and Evaluation
Suggested Confinuous Evaluation Methods:

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 40 Marks
60 Marks '

University Exam (UE):
Internal Assessment:

Continuous Comprehensive Evaluation CCE
External Assessment:
University Exam (UE)

Total Marks: 40

Total Marks: 60

—

Name of BOS: Mathematics Signatur
|9y U T ORI OURU PRSPPI Name: Dr. A. K. Saxena
Page 12 0f22

¢ Chairman (BOS):



|

Part A — Introduction .
Class: Post-Graduate [-Year | Year: 7025 | Session: 2025-2026

Semester — il
Subject: Mathcmatics

Program: 2-Year
Post-Graduate Programme

1 | Course Code
|2 Course Titlc . Advanced Abstract Al pcbra - 11 Theo
3 | Course Type cC - 21 .
4 | Pre-requisite (if any) | TO study this coursc, 2 student must have had the subject
Dcgrec 1evel (3 Ycar Dcgrce Course).

Mathematics at
The coursc will ena
1. Learn the fun

and classificatio
7. Analyzing the ¢

, - extensions. .. _ .

3. Construct cxamples of automorphism grou
Galois extensions.

nd construct example of

4. Understand Modules, Identify 2
homeomorphism theorems on the same.

modules and apply ren
5. Distinguish between frce, simple and semi-sim le modules.

6 | Credit Value —1'5 Credits
Max. Marks: 40+ 60 | Min. Passing Marks: 40 .

ble the students to: .
damental properties of finite field extensions

1 of finite fields. -
haracterize perfect fields using separable

5 | Course Learning
Outcomes (CLO)

p ofa ficld and

7 | Total Marks
| Part B — Content of the Course
Total No. of Lectures (in hours per week): 5 hours per week
- Total Lectures: 75 hours ]
Module Topics No. of
Lectures
Indian Knowledge System: '
Contribution and biography .Of followipg Indian Mathematicians in 02

I Advanced Abstract’Algebra:
Dr. C. S. Seshadri, Dr. M.S.
Splitting fields, Normal extensions, Finite fields, C

- | fields, Separable and inseparable extensions.
Suggested dcrivities: Discuss about the applications

- Finite flelds in Cryptography.
Perfect field, Simple extension, Automorphism of extensions, Fixed field,
14

11 | Artin theorem.
Suggested Activities: Discuss how Perfect field and F ixed field be used in coding

Raghunathan, Dr. R. Balasubramanian
lassification of finite

14

of Splitting fields and

theory.
Galois extension, Fundamental theorem of Galois theory, Fundamental
1v | theorem of Algebra, Roots of unity, Cyclic cxtensions, Polynomials 15
solvable by radicals.
Signature of airman (BOS):
Mame: Dr. A. K. Saxena
' page 13 of 22
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S"ggestfd AC".",'"'ES [ F J rem o, Algebl a a”d c CJ ¢

Introduction : _ -
modules, H to MOdul?S and their propertics, Submodules, Quoticnt
Sir R on.lchmorplnsm and Tsomorphism of modulcs. 15
"‘!'gFStedAc’”'mes-' Discuss how modules be used in codin, theory.
Cyclic modules. Si — ding theory. 14— |
, s. Simple modules, Semi-simple modules, Free modules,
Vi Schur’s lemma. s
Suggested Activities: Discuss the applications of Free modules and Schur’s
o lemma.
Keywords/Tags: { _____._-—-—-.
al and Separable Extensiom, Galois TheorY, Cyclic

Splittil}g fields, Perfect field, Norm
extensions, Modules, Free modules, Schur’s lemma.

Part C —W
Text Books, Reference Books, Other Resources

gebra, ond edition,

Suggested Readings:
' Basic Abstract Al

Text Books:

1. P. B. Bhattacharya, S, K. Jain & S. R. Nagpaul:
Cambridge University Press, 2003, | .

2. 1. N. Herstein: Topics in Algebra, Wiley Eastcrn Ltd. New Delhi. 1977.

' B! gEad |

3. meawew fewdt oy
Reference Books: o
d L B. S. Passi: Algebra. vol. I and 11, Narosa Publishing House, 1997.
g. Chand and Company- New

1. I S. Luther an
2. Shanti Narayan: A text Book of Modern Abstract Algcbra,

Delhi, 1967.
3. Surjeet Singh and Qazi Zameeruddin: Modern Algebra, Vi
Delhi, Eighth edition, 2006. '
Suggested Digital Platforms Web links:
https://www.eshiksha.mp.gov.in/mpdhe
https://epgp.inﬂibnet.ac.ianomc/V iewSu

Suggested Equivalent online courses:
https:/u cmoocs.inﬂibnet.ac.in/index. hp/courses/view_u 335 ]

kas Publishing House pvt Ltd;

bjcct?catid=25

[ Part D — Assessment and Evaluation ]
Suggested Continuous Evaluation Methods:
Maximum Marks: 100
_Continuous Comprehensive Evaluation (CCE): 40 Marks
University Exam (UE): 60 Marks
Internal Assessment: :
Continuous Comprehensive Evaluation (CCE) Total Marks: 40

External Assessment:
Total M)gu‘ks: 60

University Exam (UE)

Signaturg Chairman (BOS):

Name of BOS: Mathematics
Dale: v r. A. K. Saxena
: page 14 of 22




Program: 2 Part A — Introduction
gram: 2-Year Class: Post-Graduate [-Year | Year: 2025 | Session: 2025-2026
Post Gradunte Programme (Semester — 11)
" Subjcol: Mathcmatics
1 | Course Code
2 | Course Title Topology - 11 (Theory)
3 | Coursc Type cC—22
4 | Pre-requisite (if any) | To study this course, & student must have had the subject
Mathematics at Degree level (3 Ycar Degrce Coursc).
5 | Course Learning The course will enable the students 10:
Outcomes (CLO) 1. Understand separation axioms TO, T1, T2, T3, T4-spaces
' _ their characterization and basic properties. :
2. Recognize the compactness, sequentially and countably

compact sets, Stone-Cech compactification.
3. Using the Tychonoff product topology in terms of standard

subbase and its characterizations.
Understand

4. Able to prove Tychonoff’s theorem,
Countability and product spaces.
6 | Credit Value 5 Credits
7 | Total Marks Niax. Marks: 40 + 60°_| Min, Passing Marks: 40
r Part B — Content of the Course
I : Total No. of Lectures (in hours per week): 5 hours per week
Total Lectures: 75 hours '
Module I Topics ' No. of
' Lectures
Indian Knowledge System:
I Contribution and biography of following Indian Mathematicians in | 02
Topology: .
Dr. Kapil Paranjape, Dr. Sankaran Viswanath
Basic properties of compaciness, Compactness and Finite Intersection
-Weierstrass Property, Heine Borel
15

Compactness and Bolzano
s, Lindeloff Spaces and Theorem.
ection Properly

Property,
Theorem, Local compacines
Suggested Activities: Discuss the applications of Finite Inters

and Bolzano-Weierstrass Property. .
Te-Spaces or Kolmogrov Spaces, Ti-Spaces or Quasi-separated Spaces,
Ty-Spaces or Hausdorff Spaces, Ts-Spaces or Regular Spaces, Ts-Spaces

or Normal Spaces.
oested Activities: Discuss how Tr-Spaces and T -Spaces be used in Machine

I
- | Sugsg
/;amiﬂg and Robolics.
Completely Regular Spaces, Tychonoff 10

f /Completcly Normal Spaces,
v Spaces, One-Point Compactification, Stone-Cech compactification.

18

Signalure e Chairman (BOS):

Name: Dr. A. K. Saxena
Page 15 of 22




|

P
' art A — Introduction
Program: 2-Year - Class: Post-Graduate I-Ycar | Year: 2025 Scssion: 2025-2026

Post-Graduate Programme (Semester = 11)
. Subject: Mathematics
1 " | Course Code : s
2 | Course Title Lcbesgue Mcasure aﬂd_l_nt’cgl"a‘_iﬂ(ThCOfY)
3 | Course Type CcC-23
. " . 4————-'—"'-—_-__-.-__.— >
4 | Prerequisite (if any) | To study this course, student must have had the subject
Degrec Course).

Mathematics at Degree level (3 Year
dents to:

5 | Course Learning The course will enable the st
Outcomes (CLO) I Understand and identify Lebesgue outer measure.
2. Using of Integration of non-negative functions an

Riemann and Lebesgue integrals.
3. Understand the four derivatives,

d apply

Lebesgue differentiation

theorem. ' .

4. Understand the LP-spaces, Holder and Minkowski
inequalities. ‘ -

in measure, - uniform

5. Recognize the convergence

convergence and almost uniform convergence.

6 | Credit Value 5 Credits
Total Marks Max. Marks: 40 + 60 | Min. Passing Marks: 40

~J

Part B — Content of the Course
Total No. of Lectures (in hours per week): 5 hours per week
Total Lectures: 75 hours
: No. of

. * Topics *
Lectures

Module

Indian Knowledge System:
Contribution and biography of following Indian Mathematicians in 02

I' | L ebesgue Measure and Integration:
Dr. M. G. Nadkami, Dr. R. Balakrishnan, Dr. K. R. Parthasarathy
Lebesgue outer measure, Measurable sets, Regularity of a measure,

Measurable function, Borel and Lebesgue measurability of sets, Non-
1. 14

I measurable sets.
Suggested Activities: Discuss on applications of Lebesgue Outer Measure, and

Measurable Sets in modern technology.
Lebesgue Mcasurable Function and its Propertics, Stcp Function,
Operations on Measurable Functions, Characteristic Function, Simple

I Function, Borel Measurable Function, Littlewood’s three principles.

Suggested Activities: Used in defining loss functions over contintons data

distributions. Application of Characteristic Function in Machine Learning.

Lebesguc Integral of & Bounded Function Over a Set of Finite Mcasure,

15

IV | Properties of Lebesque Integral for Bounded Mecasurable Functions
Integral of Non—Ncgalive Measurable Functions. N /
Signature ol m (BOSY):

Name: DeATK. Saxena

14
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Suggestc.d Activities: Discuss on applications of Properties of the Lebesgue —"-1
Integral in Economics, Signal Processing.
T?\e fou.r .derivatives, Functions of bounded variations, Lebesgue
diffcrentiation thcorem, Diffcrentiation and integration, ntcgral of

v Derivative. 2
Suggested Activities: Discuss how Lebesgue Differentiation Thearem be used in .
Machine Learning, Finance and Thermodynamics. |
The LP-spaces, Convex functions, Jensen's inequality, Holder and

‘ Minkowski inequalitics for LP-spaces, Completeness of L?, Convergence

vl in mcasure, Almost uniform convergencc. 15
Suggested Activities: Analysing  how LP-spaces and Alnmost Uniform

Convergence can be used in Machine Learning aﬂﬁgﬁ@?‘ﬁ‘iiﬂg'——”—

Keywords/Tags:

Lebesgue outer measure, Littlewood's three principles, Lebesgue Integ

Hélder and Minkowski inequalities for LP-spaces: *

ral, The four derivatives,

L Part C — Learning Resources
Text Books, Reference Books, Other Resources

Suggested Readings:
Text Books: '
1. G. dc Barra, Measurc Theory and Integration, Wilcy-Eastern Ltd., 1981.
5 TR e Ty et B gEw
Reference Books: :
1. Walter Rudin, Principles of Mathematical Analysis (3rd Edition), McGraw-Hill,
~ Kogakusha, 1976, International Student Edition.
2.H. L. Royden, Real Analysis, Macmillan Publishing Co. Inc., 4th Edition, New York, 1993.
3. 1. K. Rana, An Introduction to Measure and Integration, Narosa Publishing House, 1997.
4. P. K. Jain and V. P. Gupta, Lebesgue Measure and Integration, New-Age International (P)
Ltd., New Delhi, 1986.
Suggested Digital Platforms Web links:
hnps:ﬁwww.eshiksha.mp.gmf.infmpdhe '
https:/!epgp.inﬂibnet.ac.in/HomeN iewSubject?catid=25
Suggested Equivalent online courses:
https:I[ugcmoocs.inﬂibnet.ac.in/ index.php/courses/view ugf335

-1

Part D — Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100

Continuous Comprchensive Evaluation (CCE): 40 Marks

University Exam (UE): 60 Marks

Internal Assessment: )

Continuous Comprehensive Evaluation (CCE) Total Marks: 40
External Assessment:
University Exam (UE) Total Marks: 60

. “Signaturc of hairman-(BOS):

Name: Dr. A. K. Saxena
Page 18 of 22




L

Part A Introdirttion

Class: Post-Graduate -Year
(Semester - 11)

Subject: Mathematics

program: 2-Year
Post-Graduate Programme

Year: 2025 | Session: 2025-2026

1 | Course Code |
2_| Course Title \ Differential Geometry (Theory)
|3 | Course Type \

CC-24
F \Pre-rcquisite (if any) \To study this course, a student must have had the subject

Mathematics at Degree level (3 Year Degree Course).
5 | Course Learning The course will enablc the students to:
Qutcomes (CLO) 1. Understand parametric representation of a curve and a
surface, Osculating Plane.

Understand curvature and principal normal, Circle of
curvature, Able to prove Frenet-Serret formulae.

2.

3. Understand Locus of centre of curvature, Osculating
sphere, Involutes ‘and Evolutcs of a curve.
" 4. Derive tangent planc to a surface, Understand Ruled
surlaces.

5. Introduce with curvilinear co-ordinates, Understand

. Fundamental Magnitude of first order.
16 | Credit Value 5 Credits

7| Total Marks Max, Marks: 40 + 60 | Min. Passing Marks: 40

Part B - Content of the Course

Total No. of Lectures (in hours per week): 5 hours per week
Total Lectures: 75 hours
Topics

Module No. of

‘ Lectures
Indian Knowledge System:

I Contribution and biography of following Indian Mathematicians in
Differential Geometry:

Dr. K. Varadarajan, Dr. Rajendra Bhatia, Dr. M. S. Narasimhan

Curve in Space: Tangent to "Curve, Curvature, Torsion, Frenet-Seret
1 Formulae, Contact of a Curve and a Surface.

—— . . 1
Suggested Activities: Discuss how Tangent to a Cwrve and Torsion be used in >
Robotics.

Osculating Plane (Plane of Curvature), Helix, Oscul
Curvature), Locus of Centre of Circular Curvature, Osculating Sphere
11 Spherical Curvature), Locus of Centre of Spherica

| Curvature, 18
Suggested Activities: Discuss on a

pplications of Osculating Plane in Aerospace
and Osculating Sphere in Aerodynaniics,

Involute and Evolute Curve, Curvature and Torsion of Involute Curve, R
v Curvature and Torsion of Evolute Curve.
: Suggested Activities: Discuss on a

— 1
pplications of Curvature & Torsion of 0

Involute in Biomechanics, Curvature & Torsion of Evolute in Newroscience. o

Signature of the (V] ):

Name: Dr. A. na

Page 19 of 22
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Surface: First and Sccond Fundamecntal Form, Normal Curvature,
Principal Curvaturc, Linc of Curvature, Derivative of Unit Normal,
v Rodrigucs Formula.
Suggested Activitiesy Discuss how Norma] Cubvalure he used in Biomechanics
and Principal Crvatures can be used in Medical Imaging.

r

J 15

Jochi-Misthal Theorem, Angle Between Two Directions, Condition fo
Orthogonal Families of Curves, Euler's Theorem, Umbilics Points and
V1 - | Surface, Mcunicrs Theorem. -
Suggested Activities: Discuss on applications of Umbilic Points and Surfaces in
Medical Imaging and Angle Beiween Directions in Robotics.
Keywords/Tags:

Curve in Space, Frenet-Seret Formulae, Osculating Plane, Inv

Normal Curvature, Principal Curvature, Umbilics Points and Surface.

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

Suggested Readings:
Text Books:

1.R. S. Mishra, A course in Tensors with Applications to Riemannian Geometry,

Allahabad,1965.
2. B. B.Sinha, Differential Geomctry-An-lmruduc,ti‘on,\Shya
3. R [ T et & Y

Reference Books: )
1. C. E.Weatherburn, An Introduction to Tensor Calculus and Riecmannian Geometry,

Cambridge University Press, London, 1942 and Radha Publishing House Calcutta, Indian
Edition, 1995. :
2. T. J.Willmore, Differential Geometry, Oxford University Press, London, 1959 and Indian
X1 Edition, New Delhi, 1993.
3. L. P. Eisenhart, Differential Geometry with the use of Tensors, Princeton University Press,
New Jersey, 1949.
Suggested Digital Platforms Web links:
https:!/www.eshiksha.mp.gov.infmpdhe
https:!/epgp.inﬂibnet.ac.in/HomeN iewSubject
Suggested Equivalent online courses:
https://nptel.ac.in/courses/111 104095
https://gggmoocs.inﬂibnct.ac.in/index.php/courseslview ug/364

olute and Evolute Curve, Surface,

Pothishala Pvt. Lid.,

m Prakashan Mandir, Allahabad, 1978.

[ ) B—

Part D: Assessment-and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 40 Marks

University Exam (UE): 60 Marks

Internal Assessment:

Continuous Comprehensive Evaluation (CCE) ' W Total Marks: 40 } :

External Assessment:
University Exam (UE)

Total Mar_ks: 60

Pl

Signg;m (BOS):

Name: Dr. A. K. Saxcna
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Part A — Introduction
Year: 2025

Session: 2025-2026

Class: Post-Graduate 1-Ycar

Programt: 2-Ycar

Course Learning
Qutcomes (CLO)

Post-Graduate Programme (Semester — 11)
Subject: Mathcmatics
| | Course Code
2 | Course Title 7 TFoundational Skills for Career Success (Theory)
:ESC)

3 | Course Type VAC (CHM/E — :
4 | Pre-requisite (if any) | To study this coursc, a student must have had any subjcct at Dcgrec

level (3 Year Degrce Course).

i able the students to: -

5 The course will enable the Janguage based on audience

1. Use appropriate tone, pitch, and

2. Interpret body language,

3. Analyze sentence component

4. Conduct a personal

Opportunitics, Threats) analysis.
5. Develop strategics to stay moti

mindset,

7.

styles.
Integrate animations, transitions, and multimedia

and purpose. )
et facial cxpressions, and gestures
accurately. - '
s to improve grammar and
clarity.
SWOT (Strengths, Weaknesses,

ivated and maintain a positive

6. Understand the functions and features of common
" presentation software (e.g., PowerPoint, Google Slides).
Insert and format text using hcadings, bullet points, and

(audio,

8.
video) into presentations.
6 | Credit Value | 2 Credits
7 | Total Marks | Max. Marks: 40 + 60 [ Min. Passing Marks: 40

Part B — Content of the Course

I
/ Total No. of Lectures (in hours per week): 2 hours per week
" _Total Lectures: 30 hours

B{odulc l Topics No. of
Lectures
Indian Knowledge System:
I Gurukul — Discipline & Time Management, Natyashastra ~ Critical 02
Thinking, Panini’s Ashtadhyayi — Commugication. _
[ Communication  Skills:  Verbal ~ Communication, Non-Verbal
Communication, active Listening, Writing Skills: Parts of Speech,
Sentences. Self-management SKills: Strength and Weakness Analysis, 14

II - | Motivation and Positive Attitude, Result Orientation, Self-awareness.
/ Suggested Activities: Practice mock interviews, Peer Lditing, SWOT Activity,
Case Study Analysis, "Who Am I?" Exercise, - — '

Signature dPgic Chairman (BOS):
#Dr AL K. Saxena
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Information T
Software Opc:iI;d glo‘}?m“ﬂlca.tlon Technology Skills: Prescntation
’ g, L1osing, Saving and Printing a Presentation, Working

ith Slides and : .
m (M and Text in a Present: =l
Presentation. scntation, Advanced Featurcs used in 14

Suggested Activities: Pr; '
St s: Presentation Basics Relay, Slid 17} k
a Tutorial Presentation. . Side Design Chatlenge e

Keywords/Tags:

Communication Skills, Sclf-management Skills, ICT Skills. B
[ _PartC— Learning Resources
\ Text Books, Reference Books, Other Resources

Suggested Readings:
1. Employability Skills, Textbook for Class IX, NCERT Publication, 2018.
2. . Employability Skills, Textbook for Class XII, NCERT Publication, 2020.

3. TRy fawdl vy srpret @ G|

Suggested Digital Platforms Web links:
https://ww.eshiksha.mp.gov.in/mpdhe

https://epgp.inflibnet.ac.in/epgpdata/uploads/ epgp_content/S00161 0/P001 SOO/M 025909/ET/]
513941412MODULE9SkillsforEmployment,Li feSkillsandEntrepreneurshi pFinal20.9.2017-
Edited.pdf .
https:/lepgp.inﬂibnet.ac.in/epgpdata/uploads/epgp_content/SOO 1610/P001800/M025902/ET/]
51394121 9MODULE2PcrsonalityDcvelopmcnt-Editcd.pdf
Suggested Equivalent online courses:
https://nptel.ac.in/courses/ 109 104115
https://nptel.ac.in/courses/109 104107

. . . - b —_

Part D — Assessmeﬁf and Evaluation

Suggested Continuous Evaluation Methods:
‘Maximum Marks: 100
Continuous Comprchensive Evaluation (CCE): 40 Marks
University Exam (UE). 60 Marks

Internal Assessment:
Continuous Comprehensive Evaluation (CCE) Total Marks: 40

External Assessment: .
University Exam (UE) ' ) Total Marks: 60

o /.

‘Name of BOS: Mathematics
Date:

________________ Signatur€ ol the Chairman (BOS):
.......................... Name: Dr. A. K. Saxena
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Prophsed Syllabus of the Post-Graduate Progr

Ist-Year of 2-Year PG Programme in

for

(Semester Systen

1)

Scheme B-3 (For Non-Practicum Courscs)
1-YEAR (w.c.f. 2025-26)

amme and Distribution of Credits

Mathematics after 3-Year degree Course

(Hindi Version)
Course Type
Core Courses / Dissertation Api)nrt:;:il;;ll)lfl o/ gﬂtﬂl_
Sem | Courses Course Title of Paper Credits Seminar redits
Level |(5 Credits) (Theory) OR
’ ' VAC (CHM/EESC)

400 | CC-11 Advanced Abstract Algebra -1 |3 Credits) Internship/

200 | CC-12  |Topology -1 (5 Credits) Apprenticeship
] 200 | CC-13 | Real Analysis (5 Credits) | Scminar‘g Credits) 22

400 | CC-14 | Complex Analysis (5 Credits)

400 | CC-21 Advanced Abstract Algebra - 11 (5 Credits) Foundational

200 | CC-22 | Topology - 11 (5 Credits) | Skills for Carcer
. 400 | CC-23 ::ﬁ:z:gzg [ll\deasure and (5 Credits) S[‘{f;‘gs 22

200 | CC24 | Differential Geometry (5 Credits) %‘?ﬂf.ﬁ?f’

Name of BOS: Mathematics
DDAIC «vnverrrrerentnrmercansseasmrnnrrasaniers

Signature of the Chairman (BOS):

Name: Dr. A, K. Saxena
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Wﬁ&%@ﬂaﬁ)ﬁ‘h _
Bef iR el ) TR, - gies] WY, TiuH 9gE, YR 9, YIRS 9ad, Sguc 9o,
FfFadia v, g U U, fgda erEsA w, et 8, fawr aFi

HIRT - HRIN S 991U

Uioy QRa®, oY JEm, S Wy

IR WETa® YA /TRI/ 3 TS HA1U/Arsd AT :
sy :

1. P. B. Bhattacharya, S. K. Jain & S. R. Nagpaul: Basic Abstract Algcbra, 2™ cdition,
Cambridge University Press, 2003,
2. L N. Herstein: Topics in Algebra, Wiley Eastern Ltd. New Delhi. 1977,
3. Aw v R Uy sl 9 g |
TN S :
1. L S. Luther and 1. B. S. Passi: Algebra. Vol. I and I, Narosa Publishing House, 1997.
2. Shanti Narayan: A text Book of Modern* Abstract Algebra, S. Chand and Company.
New Delhi, 1967.
3. Surjeet Singh and Qazi Zameeruddin: Modern Algebra, Vikas Publishing House Pvt
_Ltd; Delhi, Eighth edition, 2006.
it fERee Sewid 39 e -
https://www.eshiksha.mp.gov.in/mpdhe
https://epgp.inflibnet.ac.in
IR SH®E ST UTSusH :
https://ugcmoocs.inflibnet.ac.in/index.php/courses/view ug/335

HIT & - SR Hedied [{ftar

SRIYE Aaa Yeaiw farei:

sfErpan 3i: 100

Tdd FF JeAiH (CCE): 40 3i®

ferufaremera wlan (UE): 60 3iH , _—

Name: Dr. A. K. Saxcna

Name of BOS: Mathenatics © s bf the Chairman (BOS):
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1. G. F Simmons: Introduction to Topology and Modern Analysis, McGraw Hill
Education, 2017.
2. J. R. Munkres: Topology, Pearson; 2nd edition, 201 5.
3. T ey iR Iy srmTeH! B YRa |
Wﬂf T
. K. D. Joshi: Introduction to General Topology, New Age International Private Limited,
2017.
2. T. B. Singh, Elements of Topology, CRC Press, Taylor & Francis, 2013.
3. K. Chandrasekhara Rao: T0polog,y, Narosa Pubhshm&, House, 2009
7eifde f3forea Wewid a9 fiw -
https://www.eshiksha.mp.gov.in/mpdhe
https: //cpgp inflibnet. ac. in'Home/ViewSubject?catid=25
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1. Walter Rudin: Principles of Mathematical Analysis, McGraw Hill Education, Third edition,
2017.
S. C. Malik and Savita Arora: Mathematical apalysis, New Age Publication. Delhi, 2017.
G. F. Simmons: Introduction to Topology and Modern Analysis, McGraw Hill Education, 2017.
. Goldberg R R: Methods of Real Analysis, Oxford & IBH Publishing, 2020.
. T RN fodl WY HTEH! Bl )
1. Santi Narayan and M. D. Raisighania: Elements of Real Analysis, S Chand, 2003.
2. J. R. Munkres: Topology, Pcarson; 2nd cdition, 2015.
3 D. Somasundaram and B. Choudhary: A First Coursc in Mathcmatical Analysis, Narosa :
Publishing Housc, l996. ‘ |
iftra fEfrew 9 i : ' ‘,
https://www.eshiksha.mp.gov.in/mpdhe
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1. L. V. Alhfors: Complex Analysis, McGraw Hill Education; Third edition, 2017.
2_T. Pati: Functions of a Complex Variables, Pothishala Pvt. Ltd, 1986.

3 e R R Ty Srpre 3 G|
g gwad :
1. Ponnuswamy S: Foundations of Complex Analysis, Alpha Scicnce International Ltd, 2nd

edition, 20035.
5 V. Karunakaran: Complex Analysis, Narosa Publication, 2005.

. 3. Kayalal Pachaiyappa: Com'p_lex Analysis, S. Chand and Company Ltd., 2014.
Rftrew Wewd 94 f[a:
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Name of BOS: Mathematics SiM Chairman (BOS):
Date: iivievrsiniieiiae s Narfic: Or. A. K. Saxena
M Page 12 of 23




e

YT T - SRR i faleat

3rgRitRe Werd Faie faten:
JHiwan S 100
aId e e (CCE): 40 3D
Rysyfemaa oiar (UE): 60 3iF

armﬂavwar—r
e SIS e (CCE):

Tl AP : 40

T {ear:
Ryfemedi= wiiem:

P 3 : 60

R

Name of BOS: Mathcmatics Siguartre bithe Chaieman (BOS):
’ ; .

LS r Qo .
Nume: D AL KL Suxena

Date: vvvvreiiiriarenrissreanraiares .
/

I'age 13 of 23




_f . UAT 3 - G .
TdW; 2-a4" PET: FIaPTTR TUH I qY: 2025 | 9F: 2025-26
Hih IR HIHH (g I
. faug: v
1 | mewmpH FI IS _ .
2 | groumH BT ANE I S STSHTIOTd - 1l ([giia®)
3 | UTSUHH BT WHR cC-21
4 | QAT (Prerequisite) sﬂwma{mm%mﬁwzﬁ%mwweaﬁfa
TS WX UIeuwH) U T v g =ney
5 | UTouwH ST @1 | UISTsHH O ® A& Pk
aivaferat @i 1. e & FRaR ¥ Terye v SR uifer el 3 aeffesor
IHTITHH) Caksitcalf _
f(l:iifg) 2.qwmﬁmwmmwmaﬁmﬁﬁw
. 3.1?@%%%%@?%%%@3%
AT HAT
4. FiTSTe B OHd, HisTd & IITERU B UgHT BT 3R ISP
mﬁwwmwﬁmuﬁumml
' 5. e, TR 3R -G HISe & A 3R A
6 | wfec W Jgifa®: 5 hfee
7 | o9 @ STDHAH 3ich: 40 + 60 | gIdH S| 3iF: 40
U § - UISUHH BT - [
ST @ $ e (Wi 9wrg ve H): Ufd 9dig 5 He l
: | P SR 75 U
T g o, ' @ Hen

1 | S g sfemime # Pt urda it o1 aneE ok Sita
Sl 9. 7. e, ST, TA.UH. IR, BT 3R, Srergeyoay -
feue &, uamrg aWR, R &, oRiaa aFr o7 ais

N 7
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Hisga, IR YRR
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i - nd v
1. P. B. Bhattacharya, S. K. Jain & S. R. Nagpaul: Basic Abstract Algebra, 2™ edition,

Cambridge University Press, 2003.
2. L N. Herstein: Topics in Algebra, Wiley Eastern Ltd. New Dclhi. 1977.

3. weg wew fawdt iy SrpreH ®1 gHidsi |

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

L.
2. Shanti Narayan: A text Book of Modern Abstract Algebra, S. Chand and Company.

‘New Delhi, 1967.
3. Surjeet Singh and Qazi Zameeruddin: Modern Algebra, Vikas Publishing House Pvt

Ltd; Delhi, Eighth edition, 2006.
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1. G. F. Simmons: Introduction to Topology and Modern Analysis, Mch_'aw Hill
Education, 2017.
2. J. R. Munkres: Topology, Pecarson; 2nd edition, 2015.

.3, Hw Y = Uy srereHl Y gRid |
Teu gd
1. K. D. Joshi: Introduction to General Topology, New Age International Private Limited,

2017.
2. T.B. Singh, Elements of Topology, CRC Press, Taylor & Francis, 2013.
3. K Chandrasekhara Rao: Topology, Narosa Pablishing House, 2009. .
e @ewid 39 fRiw -
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https://epgp.inflibnet.ac.infHome/ViewSubject?catid=25

TASE ATTATS UTSUHH ¢
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1.” G. de Barra, Measure Theory and Integration, Wiley-Eastern Ltd.,1981.
2. T R R Ty ITeH B T |
T g _
1. Walter Rudin, Principles of Mathematical Analysis (3rd Edition), McGraw-Hill,
Kogakusha, 1976, International Student Edition.
2. H. L. Royden, Real Analysis, Macmillan Publishing Co. Inc., 4th Edition, New York,
1993,
3. 1. K. Rana, An Introduction to Measure and Integration, Narosa Publishing House, 1997.
“4. P. K. Jain and V. P. Gupta, Lebesgue Measure and Integration, New-Age International
(P) Ltd., New Delhi, 1986.
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