Propused Sylabus of the Post-Graduate Programme and
for
Ist-Year of 2-Year PG Programme in Mathema
(Semester System)
Scheme B-3 (For Non-Practicum Courses)
 1-YEAR (w.e.f. 2925-26)
" (English Version

’

Course Type
T 1 Internship/
, Core Courses / Dissertation Appren ticeship/
Sem | COUrses Course Title of Paper Credits Seminar
Level [(5 Credits) (Theory) ' OR
| I— VAC CHM/EESC
400 | CC-11 Advanced Abstract Algebra -1 (5 Credits) Internship/ o
400 | CC-12 | Topology -1 (5 Credits) ..Apprcnt;zceshlp
| 200 | CC-13  |Real Analysis (5 Credits) |<ominar (2 Credits)

400 | CC-14 (5 Credits)

___' Complex Analysis
400 | CC-21 ‘ Advanced Abstract Algebra - 11 (5 Credits)
cC-2 M |

Foundational
Skills for Career

200 | CC-22 | Topology - 1 (5 Credits) oF A<
1 400 | CC-23 T cbasque Measure and W S{;S;eés
' Integration
L —— = D — " (CHMIEESC)
200 | cc24 (D erential Geometry m 2 Credits

Name of BOS: Mathematics
DIALE: cvvvveneensneamnermmnsesstr sttt

F

Distributinn of Credits

tics after 3-Year degree Course

Total
Credits

22

22
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Part A — Introduction

Program: 2-Ycor Class: Post-Graduate 1-Ycar
Post-Graduate Programme (Scmcster — 1)

Year: 2025 | Session: 202

5-2026

Subjcet: Mathematics

Course Code

Coursc Title

Advanced Abstract Algebra - I (Theory)

Course Type

CC—11

FoN LAY XY

Pre-requisite (if any)

To study this course, a student must have had the
Mathematics at Degree level (3 Year Degree Coursc).

subject

Qutcomes (CLO)

5 - | Coursc Leartiing The course will enable the students to: .
1. Understand the basic concepts of group operations and their

applications.
2. Apply the Sylow's the

groups. '
, 3. Know the fundamental concepts in ring theory
polynomial ~rings. EBuclidean ~domain and

factorization domain. )
4. Learn the fundamental properties of extension of 2
5. Analyze and the characterize algebraic and transc

orem to characterize certain finite

such as
unique

field.
endental

cxtensions.

Credit Value 5 Credits

~|en

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 weck
Total Lectures: 75 hours

Module

Topics

No. of
Lectures

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

Advanced Abstract Algebra: . R ]
Dr. Harish-Chandra, Dr. V. V. Narlikar, Dr. 8. 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 thcorcms,

Maximal normal groups, Simple groups.

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

on Sylow p-subgroups.

18

el

._.-—J"’J

Nornial and Subnormal Serics, Composition series ol a group, Jordan—

Holder theorem, Commuialor subgroup of a group, Solvablc groups,
Nilpotent groups.

15

[1I

Suggested Activities: Used in the clussification of finite simple groups, providing

a foundation for wnderstanding group Structures. Applying the conpnutator

Name of BOS: Mathemalics

subgroup to analyzing the fundamentul group of topological spaces.
Sigoatlure of lllL%%ﬂﬁfﬁ'ﬂﬁS?

Name: Dro AL KL Saxenu

DAL, 1 vvarerenanirsaseranreranresnnsannns Vees

¢ ' <)

~
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Euclidean ring, Polynomial ring, Polyngmials over a Ring, Division
v algorithm, Polynomial over the rational fickl. '

Sugpgested Activities: Discuss how Euclidean ring and Division algorithm be used 15
in cryptography.
Euclidean domain, Principal ideal domain, Unique factorization domain,
Quotient field. io

v Suggested Activities: Discuss how Euclidean domain and Unigue factorization
domain can be used in cryplography.

Extension of a ficlds, Roots of polynomials, Algcbraic and iranscendental
cxtensions, Primitive clements, Algcbraically closed ficld. Y
Suggesied Activities: Discuss the applications of field extension and primitive
elements in real world problems.

Keywords/Tags:
Cauchy’s and Sylow's theorems, Jordan-Holder theorem, Solvable groups, Nilpotent groups,

Euclic!ear{ 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

Vi

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. HEmey fa<l Uy srereHl o TS|
Reference Books:
1. I 8. Lutherandl.
2. Shanti Narayan: A text Boo
Delhi, 1967. '
3. Surjeet Singh and Qazi Zameeru
Delhi, Eighth edition, 2006.
Suggested Digital Platforms Web links:
hrtps://www.eshiksha.mp.gov.in!mpdhe
https://epgp.inflibnet.ac.in _ .
Suggested Equivalent online courses: '
https:f/ugcmoocs.inﬂibnet.ac.in/indcx.php/coursesfview ug/335

Part D — Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: _
Continuous Comprehensive Evaluat
University Exam (UE):

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

B. S. Passi: Algebra. Vol. Iand I, Narosa Publishing House, 1997.
k of Modern Abstract Algebra, S. Chand and Company. New

ddin: Modern Algebra, Vikas Publishing House Pyt Ltd;

100
ion (CCE): 40 Marks
60 Marks

External Assessment: ) To t.al/l\d’l arks: 60

University Exam (UE)
Name of BOS: Mathematics Signature OWI((EOS):
Name: Dr. 47K Saxena
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Part A — Introduction

Pragram: 2-Year Class. Post-Graduate I-Ycar Year: 2025 S(fssion: 2025-2026
Post-Giraduate Programine (Semester — 1)
Subjccl: Mathematics
1 | Course Code
2 | Course Title Topology — 1 (Thcory)
3 | Coursc Type CC -
4 | Pre-requisite (if any) | To study this course, a qludcnt muqt have had thc subject

Mathematics at Degree level (3 Year Degree Course).

5 | Course Learning The coursc will enable the students to: L ;
Outcomes (CLO). 1. Determine interior, closure, boundary and limit points o

 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 spaces or not and determine the topology

generated by a given basis.
4. Identify the contipuous maps between two spaces and maps
from a space Tnto praduct space.
5. Determine common topological properties of given two
spacces.

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

~a|an|

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 Mathematicians in 02
Topology:
Dr. M. S, Narasimhan, Dr. V. §. Varadarajan

Metric Space: Definition, éxamples aid 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.
Sequences in a Metric space: Convergent sequence, Cauchy sequences.
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
L | points, Boundary poinis and Baire Category theorem. L~

Name of BOS: Mathematics Signamm (BOS):

Date: ....... S S P Name: Dr. A, K. Saxena

II
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Topological Spaccs: Decfinition and cxamples of topological spaces.
Ncighbourhood of a point, limit point and derived sct. Closcd sct and
closure of a set. Dense sct and nowherc dense sct. Interior, exterior and 15
1l ary poinis of a scl.

! .I;:::;:ﬁgf lzdcrivmes: Discuss abont the ap;gh‘ca!imm .oj’ Closure of a set,
Interior, exterior and bmmdw:_an topological space.

Relative Topology,and Bases:
Topological subspacc an
1V | second countable spaces
Suggested Acti vities: Discli
eraphics, GIS, robolics.
Continuity and Homeomorphism: - o '
Continuity in topological spaces, Scquential Continuity at a point, Open
and closed functions, Homeomorphism of topological Spaces, 15
Topological property. — -
Suggested Activities: (i) Discuss application of Homeomorphism in Robaotics.
(ii) Discuss how Sequential Continuity be used in Machine Learning.
Connectedness: o
Separated sets, Connected and Disconnected Sets, Continuity and
Connectedness, Component of a space. Totally disconnected spaces, 15

Locally connected spaces. i
Suggested Activities: Discuss the applications of Separated Sets, Connected and
Disconnecied Sets to solve the real-world problems. :

N . L8

Keywords/Tags: :
Metric Space, Topological Spaces, Continui
Separable spaces in topological space.

& . .
d relative lopoldgy- Rasis and subbasis. First and o

and separable spaces. .
o iow Topolagical Subspaces be used in Compuler

VI

£

ty and Homeomorphism in topological spaces,

Part C — Learning Resources

Text Books, Reference Books, QOther Resources
Suggested Readings:
Text Books:
1. G. F. Simmons: Introduction to Topology and Modem Analysis, McGraw Hill Education,
2017. '

2. J. R. Munkres: Topology; Pearson; 2nd edition, 2015.
3w R Ty el @ qEd |
Reference Books:
1. K.D. Joshi: Int

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

3. K. Chandrasekhara Rao: Topology, Narosa Pablishing House, 2009.

Suggested Digital Platforms Web links:
bttps:ffwww.eshiksha.mp.gov.in/mpdhe

- https://epgp-in flibnet.ac.in
Suggested Equivalent online courscs: /
g/335 e .

hltps:f!ugcmoocs.inﬂibnet.ac.in/index.php/cmlrscs!vicw u
ics SignulmMman {BOS):
Name: I, A, K. Saxena

roduction to General Topology, New Age International Private Lintited,
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e
essment and Evaluation

Part D — Ass

 Suggested Co

Continuous Compre

—
ntinuous Evaluation Mecthods:

Maximum Marks:
hensive Evaluation (CCE): 40 Marks

60 Marks

University Exam (UE):

Internal Asscssment:
Continuous Comprehensive Gvaluati

on (CCE)

Total Marks: 40

Total Marks: 60

External Assessinent:
_llnivel'sity Exam (UE)

lame of BOS: Mathematics
[N =P PP PEERELEL

Signa Chairman (BOS):
Name: Dr. A. K. Saxena
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Name of B t
Date: ... A\

Part A — Introduction

Program: 2-Year Clnss: Posi-Graduate 1-Year Year: 2025 | Session: 2025-2026

Posi-Graduate Programme (Scmester — 1)

1 | Course Code E—

2 | Course Title Real Analysis (Theory)

3 | Course Type ' cCc-13 -

4 | Pre-requisite (if any) To study this coursc, @ student must have had the subject
Mathematics at Degree level (3 Ycar Degree Coursc).

5 | Course Learning The course will cnable the students to: ' o

Qutcomces (CLO) |. Lcarn the propertics of Ricmann and Riecmann-Sticltjcs
L integrable functions and applications of the fundamental
‘theorems of integration.

5. Understand the concepls of convergence and term by term
integration and differentiation of a power series.

3. Understanding and evaluating uniform convergence of
series of rcal valued filnctions.

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 '
7 { Total Marks Max. Marks: 40 + 60Win. 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
. -k Lectures
Indian Knowledge System:
I Contribution and biography of following Indian Mathematicians in Real 02
Analysis: -
Dr. K. Chandrasekharan, Dr. D. S. Kothari
Real Number System:
Introduction, Denseness property, Neighbourhood, Limit Points of a set,

I Open and Closed Sct, Interior and Closure of a Set, Bolzano-Weictstrass 5
Theorem.

Supsested Activities: Discuss Limit Points of a set, Onen and C fosed Sel, Interior
and Closure of a Sel.
Riemann Integral, Integration and Differen tiation:

m Ricmar{n Integral: Propertics of Ricmann sums, Ricmann intcgrability, 15
Propertics of Riemann integrable lunctions, Ricmann integration and
continuity, Inlegral as a _limi of sums. Integration and Diflerentiatige|

'gignulur' “iht: Chairman (BOS):
Name: Dr. AL K. Saxena
Page 7 of 22



[ Fundamental theorem of calculus, Meant value theorems of integral 1
calculus, Intcgration by parts, Chanpe of variables.
Sllggf.'sfcd Activities: Understanding the properties of Riemamn integrable
Junctions and their applications.
Riemann-Sticltjes Integral:
Dcfinition, cxistence and propertics of Ricmann-Sticlijes inlegral,
Relation Between Ricmann and Riemann-Sticltjes intcgral, Mcan value
v theorem, Integration and differentiation, Fundamental thecorcm of calculus 5
for Ricmann-Stieltjes integral, Intcgration of vector vajued functions,
Rectifiable curvces.
Snggested Activities: Gives the applications of Riemann-Stieltjes Integral in
varions fields.
Improper Integral and Fourier Scries:
Improper integrals and their convergence: Comparison lcsts and p-test,
Abel's and Dirichlet’s tests. Absolute and Conditional convergence of
Vv improper integrals, Frullani's intcgral as a function of a paramcier, 18
Differntiability & integrability-of an integral of a function of a parametcr,
Fourier series for half and full intervals.
Suggested Activities: Discuss the application of Fourier Series in Signal
Processing and Commuunications.
Uniform Convergence and Power Serics:
Pointwise and uniform convergence of sequences of functions: Cauchy’s
general principle of uniform convergence, Weierstrass Ma-Test, Uniform
convergence of series of functions: Weierstrass M-test, Uniform
VI 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
continuily.
Keywords/Tags: -
Real Numbers, Riemann Integral, Riemann-Stieltjes Integral, Improper Integral, Fourier Series,
Uniform Convergence, Power Series. n
Part C — Learning Resources
Text Books, Reference Books, Other Resources
Suggested Readings:
Text Books: -
|. Walter Rudin: Principles of Mathematical Analysis, McGraw Hill Education, Third
edition, 2017.
2. S. C. Malik and Savita Arora: Mathematical analysis, New Age Publication. Delhi, 2017.
3. G. F. Simmons: Introduction to Topology and Modern Analysis, McGraw Hill

Education, 2017. .
. 4. Goldberg R R: Mecthods of Real Analysis, Oxford & IBH Publishing, 2020,

|

Name of BOS;

R fowl Y SFpTeHl 1 g ! SN _
Siguulun;gﬂﬂfl} Chaivman (BOS):

hemati
......................... Name: Dr. A, K. Siaxena
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Fundomental thoorem of calculus, Mcan vatuc the
calculus, Intcgration by parts, Change of variables.
Suggested Activities: Understanding the properlies
Sfunctions and their applicalions.
Riemann-Sticltjcs Integralk:

Deflinition, existence and propertics 0
Relation Between Ricmann and Ricmani-
theorem, Integration and diffcrentiation, !"‘un
for Riemann-Stieltjes integral, Intcgration ©
Rectifiable curves.
Sugyested Activities: Gives the applications
varions fields.
Improper Integral and Fouricr Serics: ’
Improper integrals and their convergence: Comparison tests and p-test,
Abel's and Dirichlet’s tests. Absolute and Conditi?nal convergence of
improper integrals, Frullani’s intcgral as a function of a parameter, 18
Differntiability & integrability-of an integral of a function of a parametcr,
Fourier series for half and full intervals.
Suggested Activities: Discuss the applicatio
Processing and Communicalions.

Uniform Convergence and Power Serics: ) .
Pointwise and uniform convergence of sequences of functions: Caus:hy S
general principle of uniform convergence, Weierstrass Ma-Test, Un!form
convergence of series of functions: Weierstrass M-test, Umfoorm
convergence, continuity, differentiability and Riemann intcgrabllgty. . 20
Algebra of - power series: Uniform convergence of power Series,
Uniqueness of power series, Abel’s theorem, Propetties of power series,
Tauber’s theorem.

Suggested Activities: Analyzing the relation between uniform convergence and
continuify.

Keywords/Tags: _ :
Real Numbers, Riemann Integral, Riemann-Stieltjes Integral, Improper Integral, Fourier Series,

Uniform Convergence, Power Series. . y

EIEY

orcms of imcgral‘

of Riemarn irr!egrab!e\

{ Ricmann-Sticltjes intcgral,
Sticlijes integral, Mcan value
damental thecorem of calculus i5

v f vector valued functions,

af Riemann-Sticlljes Integral in

# of Fourier Series 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,
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. .
- 4. Goldberg R R: Mcthods of Real Analysis, Oxford & 1BH Publishing, 2020.

5. eOyay fawd) Ty SiepTeH B g | / \

Name of BOS Signatuge-6Lthe Chairman (BOS):
Date: ... 2 . e Name: Dr. A, K. Saxena
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Rc?m‘;ﬁg (I)::::':;ran and M. D. Raisighania: Elements of chal Analysis, 8 Chand, 2003. —\
' : Pearson; 2nd edition, 201 . ' _
g. JD %oﬁ:ilm:r;ﬁpggggf Choudhary: A FirsuCourse in Mathematical Analysis, Narosa
Publishing House, 1996.

Suggested Digital Platforms Web links:
htlps:ﬂwmv.eshiksha.mp.gov.in/quhc Ry,
https:r'fepgp.inﬂibnet.ac.infl-lochlchubjcct!cau =
Suggested Equivalent onlinc courses:
https:/nptel.ac.in/courses/11 1 106142/
https://nptel.ac.in/courses/1111 06153/
htips://nptel.ac.infcourses/111 106141/

Part D — Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 40 Marks

University Exam (UE): _ 60 Marks

Internai Assessment: .
Continuous Comprehensive Evaluation (CCE) ., '* Total Marks: 40
External Assessment: - Total Marks: 60

University Exam (UE})

=

Name of BOS: Mathemalics '
F

Signatife of the Chairman (BOS):
Name: Dr. A. K. Suxena
Page 9 of 22



Program: 2-Year s 'l;art A — Introduction
Post-Graduate Programme s: Post-Graduate 1-Ycar | Year: 2025 | Session: 2025-2026
{Scmester—1)
T T Course Code Subject: Mathematics
2 _| Course Title C Complex Analysis (Theory) -
3 | Course Type cC— 14
4 | Pre-requisite Gfany) | To study this course, a student must have had the subject
: Mathcmatics at Degrec level (3 Ycar Degree Coursc).
5 | Course Learning The course will enablc the students to:

Outcomes {CLO) 1. Visualize complex numbers as points of R? and
siereographic projection of complex plane on the Riemann
sphere.

2. Rccognize the significance of differentiabitity and
analyticity of complex functions.
3. Use Cauchy-Goursat theorem and Cauchy integral formula
in evalunation 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 nattire of singularity, poles and residues and
apply Cauchy residue theorem. '
6 | Credit Value 5 Credits
1 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:
I Contribution and biography of following Indian Mathematicians in 02
Complex Analysis:
Dr. C. T. Rajagopal, Dr. S. Minakshisundaram
Complex Number and Functions:
Introduction of complex numbers and thgir geometrical representation:|
Extended complex planc, Stereographic projcction of complecx numbers.
10 Continuity and differentiability of complex functions, Analytic functions, 15
Cauchy-Riemann equations, Harmonic functions, Polar form of Canchy-
Riemann equations. ]
Suggested Activities: Discuss the applications of Cauchy-Riemann equations and
Harmonic functions. . ]
S
Name of BOS; hematics Signaturgoi-he Chairman (BOS):

...................... Name: Dr. A. K. Saxcna .
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Complex Integration:
’ Definition and cxamples of complex intcgration, Absolutc valuc of a

complex integrnl, Cauchy's Theorem, Cauchy's-Goursat theorem,
Couchy's integral formula, Higher order derivatives, Morera's theorem,

i Cauchy's incquality, Liouville's theorem, Taylor's thcorem, Laurent 8
thcorem.

Suggested Activitics: Using Canchy-Gowrsat theorent and Cauchy integral
Jornudu in evaluation of contour infegrals.

Poles, Zeros and Singularitics: 1
Introduction of poles, zeros and singulasjtics, Mcromorphic lunction,
Argument principle, Rouche's thcorem, Fundamental theorem of algebra, s

v . )
Maximum modulus principle, Schwarz lemma.
Suggested Activities: Discuss the applications of Argument principle and
Rouche’s theorem.
Calenlus of Residues: :
Residue, Cauchy’s Residue theorem, Evaluation of intcgrals:

v fuzn f(cos8, sing) a8, f_"“w f(x) dx, cosmx and sinmx as a factor in the 5

integrand, Integration of many valued functions.
Suggested Activities: Discuss the applications of Calcnlus of Residues to solve

various problems.

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

Keywords/Tags: ;o -4
Complex Numbers, Complex Funchon Complcx Intcgration, Poles, Zeros, Singularities,

Caleulys of Residues, Mobius Transformation, Conformal Mapping.

10

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

Suggested Readings:

Text Books:
1. L. V. Alhfors: Complex Analysis, McGraw Hill Education; Third edition, 2017,

2. T. Pati: Functions of a Complex Variables, Pothishala Pvt. Lid, 1986,

3. nemew fe=dt Wy Srprer @ !

Reference Books:
I. Ponnuswamy S: IFoundations of Complex Analysis, Alpha Scicnce international Lid, 2nd

edition, 2005.
2. V. Karunakaran: Complex Analysis, Narosa Publicalion, 2005,

3. Kayalal Pachaiyappa: Complex Analysis, S. Chand and Company Lid., 2014,

Suggested Digital Platforms Web links: o ‘_
https://www.eshiksha.mp.gev.in/mpdhe " ' ’,
I

https:/epgp.inflibnet.ac.in/Home/ViewSubject?ealid=25 ;
Suggested Equivalent online courses: ,\// i
Slblmluu,,uMunmu (BOS):
Name: D, AL K. Saxena

Date: .
Page 11 of 22




-/iaplel.ac.in/courses/111106141/

fups:/npiel.ac.infcourses/i 11106142/
hitps://nptel.ac.in/courses/ 111106153/
lut .
A

aluation

Part D — Assessment and Eval
Suggested Continuons Evaluation Methods: '
Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 40 Marks -.
University Exam (UE): 60 Marks .
Internal Assessment: ”’,’——\ 4\
Continuous Comprehensive Evaluation (CCE Total Marks: 40
External Assessment: Total Marks: 60
University Exam (UE)

-

Signa % Chairman (BOS):

Name of BOS: Mathematics
DI AE oo eee e irainear it Name: Dr. A. K. Saxena
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= Part A = Introduction
Program: 2-Year Class: Post-Graduate I-Year | Year: 2025 | Session: 2025—2026J
Post-Graduate Programme Semester — 11
L — Gubjcct: Mathcmatics ' ]
1 | Cowrse Code
2 | Coursc Tite. Advanced Abstract Algebra - 11 (Theo
3 | Course Type cC -2l '
4 | Pre-requisite (if any) To study this course, a student must have had the subject
__ Mathematics at DCgrec level (3 Ycar Degree Coursc). ]
5 | Course Learning The course will enable the students to: , .
Outcomes (CLO) 1. Leam the fundamental properties of finite field extensions
and classification of finite fields. .
2. Analyzing the characterize perfect fields using separable
, - extensions. .. % .
3. Construct cxamples of automorphism group of a ficld and
Galois extensions.
4. Understand Modules, Identify and construct example of
_' modules and apply homeomorphism theorems on the same.
5. Distinguish between frce, simple and gemi-simple modules.
6 | Credit Value 5 Credifs ' ' _
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 followipg Indian Mathematicians in 02

: Advanced Abstract’Algebra: :
Dr. C. S. Seshadri, Dr. M.S. Raghunathan, Dr. R. Balasubramanian
Splitting fields, Normal ex Classification of finite

I - | fields, Separable and inseparable extensions.
Suggested ~Ictivities: Discuss about the applications of Splitting fields and

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

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

theory.
Galois extension, Fundamental theorem of

Iv | theorem of Algebra, Roots of unity, Cycl
solvable by radicals.

tensions, Finite fields,
14

Galois theory, Fundamental

ic cxtensions, Polynomials 15

Signature of airman (BOS):

‘ .Name: Dr. A. K. Saxena .
pPage 13 of 22
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Snggested Activities: Di @l |

' : Discuss how Fundamental T '

s ;.tten.:'iron are tseful in computer science ‘i heorem of Algelra and e — |
o ntroducti ir propc b

g Introd Ctl}D{l‘i to Modulfzs and their propertics, Submodules, Quoticnt

’ Cs, ori.lcf(:rmorplalsm and Tsomorphism of modules. 13

c;t& g] 'csted' Acnwnes:- Discuss how modudes be used in coding theory. _ . —
yclic modules. Simple modules, Semi-simple modules, Free modules,

 ——

Vi Schur’s lemma. P
Suggested Activities: Discuss the applications of Free modules und Schur’s
lemma. —
Keywords/Tags: -
| eory, Cyelic

Splitting fields, Perfect field, Normal and Separable Extension, Galois Th

extensions, Modules, Free modules, Schur’s lcmm%

PartC— LearniM
Text Books, Reference Books, W

ra, 2™ edition,

Suggested Readings:

Text Books: )
1. P. B. Bhattacharya, S, K. Jain & S. R. Naggau

Cambridge University Press, 2003. _
2. 1. N. Herstein: Topics in Algebra, Wilcy Eastern
3 e o T ST @l g |
Reference Books:
1. I S. Lutheran
2. Shanti Narayan.
Delhi, 1967.
3. Surjeet Singhand Qazi Zameeruddin: Modern Algebra, Vi
- Delhi, Eighth edition, 2006.
‘Suggested Digital Platforms Web links:

https:/!www.eshiksha.mp. gov.in/mpdhe
https::’/cpgp.inﬂibnel.ac. in/Home/V iewSubject?catid=25

Suggested Equivalent online courses:
hg]gs:/fugcmoocs.inﬂibnet.ac.i.n!indcx.phgz‘courscsiview ug/335 ]

| Basic Abstract Algeb

Ltd. Now Delhi. 1977-

Narosa Publishing House, 1997.

d 1. B. S. Passi: Algebra. Vol. I and I1,.
bra, S. Chand and Company. New

A text Book of Modemn Abstract Alge
kas Publishing Hous¢ pvt Ltd;

-
Part D — Assessmen{ angd 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:
University Exam (UE) : Total Marks: 60
‘ Igaath of BOS:; Mathematics Signatu Chairman (BOSY:
DALE wvovvernranrercrsararnmecanntossaresaraes Name: Dr. A, K, Saxena
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Program: 2 Part A — Iniroduction
gram: 2-Ycar Class: Post-Graduate I-Ycar | Year: 2025 | Session: 2025-2026
Post-Graduate Progranmme (Semester — 1)
T Subject: Mathematics

1 | Course Code
2| Course Titic Topology - II (Theory)
4 | Pre-requisite (if any) | To study this course, a student must have had the subject

Mathematics at Degree level (3 Year Degrec Course).

The course will enable the students to:

TO, T1, T2, T3, T4-spaces

5 | Course Learning
Understand separation axioms

Outcomes (CLO) 1.
‘ their characterization and basic properties. '
2. Recognize the compactness, sequentially and countably
" compact sets, Stone-Cech compactification.
ff product topology in terms of standard

3. Using the Tychono
subbase and its characterizations.
4. Able to prove Tychonoff’s theorem, Understand

Countability and product spaccs.
6 | Credit Value 5 Crediis
7 | Total Marks Max. Marks: 40 + 60| Min. Passing Marks: 40
r ' Part B — Content of the Course
I : Total No. of Lectures (in hours per week): S 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 compactness, Compactness and Finite [ntersection
olzano-Weierstrass Property, Heine Borel
15

Property, Compactness and B
Theorem, Local compaciness, Lindeloff Spaces and Theorem.
In — - — —
Suggested Activities: Discuss the applications of Finite Intersection Properly

and Bolzano-Weierstrass Properly. .
Tu-Spaces or Kolmogrov Spaces, Ti-Spaces or Quasi-separated Spaces,
Ty-Spaces or Hausdorff Spaces, T;-Spaces or Regular Spaces, Ts-Spaces

18

1 or Normal Spaces.
| Suggested Activities: Discuss how Ti-Spaces and T3-Spaces be nsed in Machine
!;amz'ng and Robolics. '
letely Regular Spaces, Tychonoff 10

Completely Normal Spaces, Comp

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

> Chairman (BOS):

Signalure

Name of BOS; Mdthe
Name: Dr. A. K. Saxena
' - Page 15 of 22
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—
5, = Part A — Introduction
rogram: 2-Year - Class Post-Graduac 1-Ycar | Year: 2025 | Session: 2025-2026
_fgst—Gmduaie Programme (Semester — 1)
_ . Subject: Mathematics
1 ' | Course Code :
2 [ Course Titic Lcbesgue Measure and Integration (Theory)
3 | Course Type CcC-23
4 | Prerequisite GTany) | To study this course, a student must have had the subject
: Mathematics at Degree lovel (3 Year Dcprec Course).
5 | Course Learning The course will enable the students to: )
besgue autcr measure.

1. Understand and identify Le A
2. Using of Integration of no functions and apply
Riemann and Lebesgue integrals. _ o
Lebesgue differentiation

3. Understand the four derivatives,

Qutcomes (CLO)
n-negative

and Minkowski

theorem,
4. Understand the LP-spaces, Holder
inequalities. '
in measure, - uniform

the convergence

5. Recognize
form convergence.

convergence and almast uni
5 Credits

6 Credit Value
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

Maodule = ' Topies * - No. of

Lectures
Indian Knowledge System:
llowing Indian Mathematicians in 02

Contribution and biography of fo

I' - | | ebesgue Measure and Integration:
Dr. M. G. Nadkami, Dr. R. Balakrishnan, Dr. K. R. Parthasarathy

Lebesgue outer measure, Measurable sets, Repularity of a measure,
Measurable function, Borel and Lebesgue measurability of sets, Non-
. 14

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

Measurable Sets in madern technology.
Lebesgue Measurable Function and its Properties, Stcp Function,
Operations 0n Measurable Functions, Characteristic Function, Simple
Hi Function, Borel Measurable Function, Littlewood’s three principles. 14

Suggested Activities: Used in defining foss fiwctions over continnons data

distributions. Application of Characteristic Function in Machine Learning.
Over a Sct of Finite Measure,

Lebesgue Integral of a Bounded Function
v ‘ Properties of Lebesque Integral for Bounded Mecasucable Functio/ns.»

Integral of Non-Ncgative Measurable Functions. .
Name of BOS: Mathe Signulurizgw (BOSY:
Name: DeATK. Saxena

15

Page 17 of 22
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}guggttsfc_d Activities: Discuss on applications of Properties of the Lehesgue ’_4—‘
ntegral in Economics, Signal Processing,.

T!m fou_r _derivalives, Functions of bousded varialions, Lebesgue
diffcrentiation thcorem, Diffcrentiation and integration, Intcgral of

v Derivative, 15
____._.—-—--'——-"__-‘_
Swuggested Activities: Discuss how Lebesgue Differeniiation Theorem beusedin |
Machine Learning, Firance and Thermodynamics. -

The LP-spaces, Convex functions, Jensen’s inequality, Holder and
Minkowski inequalitids for Lf-spaces, Completeness of LP, Convergence
vl in measure, Almost uniform convergencc.

Suggested  Activities: Analysing  how 1P-spaces and Aimost  Uniform
Convergence can be used in Machine Learning and Signal P rocessing. 1 —
Keywords/Tags: svati
Lebesgue outer measure, Littlewood's three principles, Lebesgue Integral, The four derivalives,
Hélder and Minkowski inequalities for LP-spaces: ' ___!———————'—’___—

15

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

Suggested Readings:
Text Books: '
1. G. de Barra, Measure Theory and Integration, Wilcy-Eastern Ltd.,1981.
5 TR R Uy e B g
Reference Books: ’
1. Walter Rudin, Principles of Mathematical Analysis (3rd Edition), McGraw-Hill,
~ Kogakusha, 1976, Tnternational Student Edilion.
2.H. L. Royden, Real Analysis, Macmillan Publishing Co. Inc,, 4th Edition, New York, 1993.
1. 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 Delbi, 1986. _
Suggested Digital Platforms Web links:
https:ﬂwww.cshiksha.mp.gmf.ina‘mpdhe ' -
https://epgp.inflibnet.ac. in/Home/ViewSubject?catid=25
Suggested Equivalent onling courses:
hg:gs:/.’ugcmoocs.inﬂibnet.ac.in! index.php/courses/view ug/335

-4

Part D — Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100

Continuous Comprechensive 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
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Program: 2-Year
Post-Graduate Programme

Part A Introdiittion

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

Year: 2025 | Session: 2025-2026

Subject: Mathcmatics
Course Code
2| Course Title Differential Geometry (Theory)
{3 | Course Type CC_24

F \Pre-requisite (ifany) | To study this course, a student must have had the subject

Mathematics at Degree level (3 Year Degree Course).

5 | Coursc Learning
Outcomes (CLO) 1.

The course will cnable the students to:

surface, Osculating Plane.
2,

curvature, Able to prove Frenet-Serret formulae.

3. Understand Locus of centre of curvature, Osculating

sphere, Involuics and Evolutcs of a curve.

4

surlaces.

Fundamental Magnitude of first order.

Understand parametric reprcsentation of a curve and a

Understand curvature and principal normal, Circle of

4. Derive tangent ‘plane to a surface, Understand Ruled

5. Introduce with curvilinear co-ordinates, Understand

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 Lecturcs (in hours per week): 5 hours per week
Total Lectures: 75 hours

Moduie

Topics

No. of

Indian Knowledge System:

Contribution and biography of following Indian Mathematicians in
Differential Geometry:

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

Lectures

02

I

Curve in Space: Tangent to ‘Curve, .Curvature, Torsion, Frenct-Seret
Formulae, Contact of a Curve and a Surface.

Stuggested Activities: Discuss how Tangeni 1o a Curve and Torsion be used in
Robotics.

15

K

Osculating Plane (Plane of Curvature), Helix
Curvature), Locus of Centre of Circular C
Spherical Curvature), Locus of Centre of §

» Osculating Circle (Circular
urvature, Osculating Sphere
pherical Curvature,

Suggested Activities: Discuss on applications of Osculating Plane in Aecrospuace
and Osculating Sphere in Aerodynanmics, '

18

Involute and Evolute Curve, Curvat

ure and Torsion of Involute Curve,
Curvature and Torsion of Evolute C

Urve.

Suggested Activities: Discuss on

applications of Curvature & T,
Involute in Biomechanics, Curvaty

10

orsion of
re & Torsion of Evolute in Newrgscienee.,

Signature of the

Name: Dr. A. na

-y

(0] ):
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Surface: First and Sccond Fundamental Form, Normal Curvature,
of Unit Normal,

Principal Curvature, Linc of Curvature, Derivative

V | Rodrigucs Formula. °
Suggested Activitiesy Discuss how Norma] Cubvature e used in Biomechanics
and Principal Cravalures can be used in Medical Imaging. —
Jochi-Misthal Theorem, Angle Between Two Directions, Condition for
Orthogonal Families of Curves, Euler's Theorem, Umbilics Points and
V1 ° | Surface, Mcunicrs Theorem.

Suggested Activities: Discuss on appfication
Medical Imaging and Angle Between Directions in Robotics.
Keywords/Tags:

Curve in Space, Frenet-Seret Formulae, Osculating
Normal Curvature, Principal Curvature, Umbilics P

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

15

s of Umbilic Points and Surfaces in

Plane, Involute and Evolute Curve, Surface,

oints and Surface.

Ll ]

Suggested Readings:
Text Books: .
1.R. S. Mishra, A course in Tensors with Applications to Riemannian Geometry, Pothishala Pvt. Lid.,
Allahabad,1965. '
2. B. B.Sinha, Differential Geometry-An ‘Antroduction, ‘Shyam Prakashan Mandic, Allahabad, 1978.

3. gy fewd) Uy STl 3t gEIS!

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

Cambridge University Press, London, 1942 and Radha Publishing House Calcutta, Indian
Edition, 1995.
2. T. ]. Willmore, Differential Geometry,
X! Edition, New Detlhi, 1993.
3. L. P. Eisenhart, Differential Geometry with the use of Tensors, Princeton University Press,
New Jersey, 1949, :
Suggested Digital Platforms Web links:
hrtps:lfwww.eshiksha.mp.gov.in!mpdhe
https:!/epgp.inﬂibnet.ac.ianome/V jewSubject
Suggested Equivalent online courses:
https:/nptel.ac.in/courses/111 104095 J
i

Oxford University Press, London, 1959 and Indian

https::‘[ugcmoocs.inﬂibnct.ac.in!indcx.phpfcourscs/view ug/364
Part D: Assessmentand 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 j :
External Assessment:

University Exam (UE) \ TOE“ Mar}{s: 60 \

Signﬁm (BOS):

Name: Dr, A. K. Saxena
Page 20 of 22




— Introduction
Part A - Iu Yenr: 2025

Session: 2025-2026

Progran: 2-Ycar Class: Post-Graduate §-Ycar
Post-Graduate Programme (Semester — 1)) .
Subject: Mathcmalics
| | Course Code
2 | Course Title 7 TFeundational Skills for Carecr Success (Theory)
C T VAC (CHM/EESC) _
4 | Pre-requisite (if any) | To study this coursc, a student mus
level (3 Year Degree Course)-d —
5 | Course Leaming The course will enable the students to- e
Qutcomes (CLQO) 1. Useappropriate tonc, pitch, and language based on audicn
and purpose. )
2. Into:lg::»rclt3 body language, facial cxpressions, and gestures
accurately. ] '
3. Analyze );cntcnce components to improve grammar and
+ clarity. .
4, C{md{lct a personal SWOT (Strengths, Weaknesses,
Opportunitics, Threats) analysis. o »
5. Develop strategies to stay motivated and maintain a positive
mindset.
6. Understand the functions and features of common
* ' preséntation software (e.g., PowerPoint, Google Sloldes).
7. Insert and format text using headings, bullet points, and
styles. _ _ _
8. Integrate animations, transitions, and multimedia (audio,
video) into presentations.
6 | Credit Value 2 Credils
7 | Total Marks Max, Marks: 40 + 60 | Min. Passing Marks: 40
i Part B — Content of the Course
Total No. of Lectures (in hours per week): 2 hours per week
, " Total Lectures: 30 hours
Bﬂfodule ’ i Topics No. of
Lectures
Indian Knowledge System:
I Guruku! - Discipline & Time Management, Natyashasira ~ Critical 02
Thinking, Panini’s Ashtadhyayi — Communication. _

[ Communication  Skills:  Verbal ~ Communication, Non-Verbal
Communication, active Listening, Writing Skills: Parts of Speech,
Scn{cnc;s. Self-ma‘n.agemcnt Skills: Strength and Weakncss Analysis, 14

II' - | Motivation and Positive Attitude, Result Orientation, Self-awareness.
/ Suggested Activities: Practice mock interviews, Peer Editing, SWOT Activity,

Case Study Analysis, "Who Am 17" Exercise,

Page 21 of 22




Informati —
So ﬂwarehg)n c:i“d Cm?munlca.twn Technology Skills: Prescntation
» Upening, Closing, Saving and Printing a Presentation, Working

with Slides and i -
111 Presentation, Text in a Presentation, Advanced Featurcs used in | 14

S"gg(..ﬂ’ed A(..f"’"les. J ». [f] ! w [}

Keywords/Tags:
Comimunication Skills, Sclf-management Skills, ICT Skills. _

‘ Part C — Learning Reseurces

\ Text Books, Reference Books, Other Resources

Suggested Readings:
1. Employability Skills, Textbook for Class 1X, NCERT Publication, 201 8.
2. . Employability Skills, Textbook for Class XII, NCERT Publication, 2020.

3. WOIWSW fg<l Uy SrTaT Pl g

Suggested Digital Platforms Web links:
hitps://www.eshiksha.mp.gov.in/mpdhe
https://epgp.inflibnet.ac. in/epgpdata‘uploads/epgp_conte
51394141 rMODULE9SkillsforEmployment,LifeSkillsan
Edited.pdf _ .
https:ﬂepgp.inﬂibnet.ac.in/epgpdata/uploads!cpgp__contcnt/SOO
51394121 9MODULE2Pcht}naIityDcvclopmenl—Editcd.pdf
Suggested Equivalent online courses:
https://nptel.ac.in/courses/ 109104115
https://nptel.ac.in/courses/1091 04107

at/S001610/P001800/M 025909/ET/}
dEntrepreneurshipFinalZO.9.2017-

1610/P001800/M025902/ET/]

. . N - 4 ——

Part D — Assessmenf 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: Mathcmatics
Date:

................ Signatur€ ol the Chainman (BOS):
.......................... Name: Dr. A. K. Saxena
. Page 22 of 22




Pro;iosed S

Ist-Year of 2-Year PG Programme in Mathematic

for

yllabus of the Post-Graduate Programme and Distrib

(Semester System)
Scheme B-3 (For Non-Practicum Courses)
I-YEAR (w.c.[. 2025-26)

ution of Credits

s after 3-Year degree Course

(Hindi Version)
Course Type
Core Courses / Dissertation Aplpnrt:;::il;:ll:’; p/ gm?llits
Sem |Courses Coursc Title of Paper Credits Seminar re
Level [(5 Credits) ’ (Th_eory) , OR
v VAC (CHM/EESC)
400 | CC-11 | Advanced Abstract Algebra -1 [(5 Credits) Internship/
400 | CC-12 | Topology -1 (5 Credits) Apprenticeship
I 400 | CC-13 | Real Analysis (5 Credits) | Scminar‘g Crodits) 22
400 | CC-14 | Complex Analysis (5 Credits)
400 | CC-21 Advanced Abstract Algebra - 11 {5 Credits) Foundational
400 | CC-22 | Topology - 11 (5 Credits) | SKills for Career
. 200 | CC23 | Lebasque Measure and (5 Credits) si‘{f;‘és 22
Intcgration : (CHM/EESC)
200 | CC-24 | Differential Geometry (5 Credits) (2 Credits)]

Name of BOS: Mathematics

IDAIC: o vnveerenrsrvncnranisonyroasasarmreaseties

Signature of the Chairoan (BOS):
Name: Dr. A, K. Saxeni
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I 3 - uivag

WA 2-a91 :
ﬂ?&ﬂ-ﬁmﬁ'\'ﬂwaﬁ qg: 2025 | WX 2025-26
| | UTSUwd 1 SIS
2 | aroumH 1 NS I AW SR - | (Sica)
3 | uromrn dTUeR cC- 11
4 | qal&ll (Prerequisite) | 3% UTOUSHH 1 ST H31 [ IaeTdl & UIg WP T (3
5 T Wi o= Ureusn ) TR T A g ey |
| ST AT BY | TSP H O & 94 BT
ﬂﬁﬁﬁwaﬁ“ @ 1. T Ghmarsl 3R I AW B HEd HaURomST
(CLO) !
2. Riya oRkftra ot 9 Rike 1 & fg Ryeh 21 vaig o
AFHAN
3. T g 7 ged eayRonel B wHE o {F Tgue
o, giaagta ia SR ey qurEs ur|
‘4. Tt &3 ¥ faaR & Hiferes o7 &SI
5. ity oiR el R 1 fdye w1 SR ST
fagrean S
6 |wplsec A Jgilae: 5 Plee
7 | WA

S 3i@: 40 + 60| J3aH Seiivi 3i: 40

T e B

SRS & Gl TS (Wi WEATg Ue A): i §uile 5 9e

T ARSI 75 U

ESS faw | TS
TG I WU - L
I ﬁmmﬁmmﬂmmmmm; 02

= ghw-og, 8 4. & Afey, 1 T8, T, e

n RO UEE

Rid G @1 91 HS ST O I & THE P 1ol B, URIAT
Wﬁ?maﬂwﬂmﬁiﬁaﬁuﬁqmuﬁqmmm

18

I

gﬁﬁmﬁﬁmmﬂmaﬁ@wﬁwt /

15

Namc of BOS: Mathematics
DALE! cvrrerecanrrriararsmsasas

...............

i e of the Chairman (BOS):
Name: Dr. A. K. Saxena
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[ afaTedr. Gt TRE TR & JTHI0 N ST &, A J5g Sea-t Bl
e & R AUR U e o1 Tifkfos o % im agE @1 vasw &
¥ o waldiTe IuETg &) ar el

YfFaer 9o, SgUS a0y, 969 W §gUE, [AHISH sad-af, uRad &=

v GERL 15
7 oal X o DI 1§ gieaem gad AR o se-fafd @
ITam $8 B S )

- %ﬁ,mmmﬁmw
v A & T giaaeig W $iR Hledia orTEs Wi &1 0
Iw Y o o wFa B!

07 %1 1aaR, oI 5 Ha, ANy AR e (AR, gaT J@Td, sl

v | EEEaE : (5
TR e, AN 194 & RIS 1 87 AR AR g37 wagal & Sryant

W TR Bl

-

IR fag @) 98)/27 - .
B 3N Rrell ot Wi, TSA-Eiesy TR, Wy g, M 99p, QRIS 9T, SgUS 9,
Ffaery UFd, 5 Ut U, i e T, i &, s &=l

HAT - HRIHT o= I/

SR WD [P /34,30 UT5Y AH1=/Wed 9l ;
LD :

1. P. B. Bhattacharya, S. K. Jain & S. R, Nagpaul: Basic Abstract Algcbra, 2" edition,
Cambridge University Press, 2003,
2. L. N. Herstein: Topics in Algebra, Wiley Eastern Lid, New Delhi. 1977,
3. 7o wew Rl gy srmTeTl 9 g
W—fgﬁ%:
1. 1. 8. Luther and I. B. S. Passi: Algebra. Vol. | and II, Narosa Publishing House, 1997,
2. Shanti Narayan: A text Book of Modern*Abstract Algebra, S. Charid and Company.

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

' _Ltd; Delhi, Eighth edition, 2006.
it e Sewid da e -

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

https://epgp.inflibnet.ac.in

IR THBE HTTHEA YTSTHH :

hitps://ugcmoocs.inflibnet.ac.in/index.php/courses/view ug/335

T T - HRIRA PeaipA fAfeat

T qaa Heaie- fafedi:
3iF: . 100
Telq SaF (CCE): 40 P
faufrerera wRtan UE): 60 3 , _—

Name of BOS: Mathematics Si f the Chairman {BOS):

Date: iiviiiirennns Name: Dr. A. K. Saxcna
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9T e ioT: .
fayfaarenits afian: e 3 : 60
’ tE
’ -3
Name of BOS: Mathematics SigmmetiresdfF the Chairman (BOS):

DA€ errrerreiiiiirrriererinaens

Name: Dr, A. K. Saxena
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Name of BOS: Mathematics
DALE: o veeeieiesaenrerannrannstsnrres

o

Signata he Chairman (BOS):

Name: Dr. A. K. Saxena
Page 5 of 23



A G AR AP Ao T | TY=d & 3f:, T ST TR
fag)
TARTr- Sikiice WA B WAy © UawH, AR [agel AR U
fagoft & A &F I T =9 B
wTlgl HRUR SR TR .
wiftufe Juanfp 1d iy witufa s re IuemR) e o fedia
v | o IEd Ut QUi S| {0
[ Tiafaiat a9 ®1 % S e TIea, SIEey, Jeicas 1 wifeufas oany
1 IUENT H R 71w B
|iad Y gHIIar: L
vtk wAfd ¥ wiaw, @ g | sa@ie giaw, 93d 3R fagd
TaA, wifkufs gAY B Y, |ifkifie qorend) Is
| wfararemr: ) Aeticaq B SHIBIR & W Tl BY (i) Tl DY &
mﬂqaﬁnﬁ&awﬁ‘lammam fara T €1

IR SR W, T BT
: me e 9=, Giaad
VI | @ | gUia: srids Y, RIFTY Has WD) i5
uﬁﬁﬁufﬂmﬁmgﬁmaﬁmﬁaﬁwm%mww
HEE ST IS T & S R I BY

@I FS)/cT:
gﬁaﬁ%@ Wi afy, Wikl wnfd & giaw ok nmmiar, wiRis gt ¥ qudesoiy

U H- R AT [T
TR s, T TR, 3= GaieA
R WS [P /IU/ 3T UTSd T/ ATt ;
TIed I ;
1. G. F. Simmons: Introducuon to Topology and Modern Analysis, McGraw Hill

Education, 2017.

2. J. R. Munkres: Topology, Pearson; 2nd cdition, 2015.

3. Tw Ve fg-dl U SrpIeHT Bt T |

mﬁgﬁﬁ?
1. K. D. Joshi: Introduction to General Topology, New Age International Private Limited,

2017.

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

3. K. Chandrasekhara Rao: To;:ology, Ndm:,a Publlshm‘g House, 2009

iR feforee Wew 39 i -

https://www.eshiksha.mp.gov.in/mpdhe
https:/fepgp.inflibnet. ac.inHome/ViewSubject?catid=25

qHGE Gﬂ"lfﬂ'ﬁ’?{ UTSUHH ;
Lhttps //ugcmoocs inflibnet.ac.in/index.php/courses/view_ug/335 "

Name of BOS: Mathcmatics Signatttet! the Chairman (BOS);
Date: ..oviiiiieiiniiiiiiniiiinnna, . Name: Dr, A, K. Saxena
Page 6 of 23

D




YRT T - SRR Jeaie arkmi
TR ere Four= A
AfYFAT 3% 100
el STIE i (CCE): . 40 3i®
Tayiommera witen (UE): 60 3%
Glﬁﬁiﬁll?qlﬁ
HId S Hedi (CCE): T 3w : 40
qrd edih:
RyReedmader A I 3P : 60

‘Name of BOS: Mathematics

Signfitire oMlie Chairman (BOS):
Date: ..o eeas

Name: Dr. A K, Saxena

M P'age 7 of 23




B

YR 3 - Uiy

P 2-au YT TP R TuH TN aw: 2025 | WA 2025-26
FAERR HUFHH (O ALY
faug: nfora
1 | TrTHH T TIS
7 | mrSuEH &1 IN® T [ty Agiiad) -
3 . | QTSUHH T YD ) cC-13
4 | gamd&n (Prerequisite) wwmmmﬁ%fﬁuﬁmﬁ%wwmaaﬁa
TaF T TIsTeH) U i vy g 91T |
T | WToume US| UIousH O Bl H&H ST
gRafami @ 1. ﬁnﬁahtﬂnﬁ-m%?mﬁmﬁﬂmawwﬁ
atin JFTHA) C AR F T VA & Sl S
(CLO) 2, aﬁmaﬁmwﬁmﬂmﬁuﬂaﬂwwaﬂ?
MaFa- & qa |
3 arefd® T GOl @) gET d Uhaar Afvase @t
AT 3R J9F] TiFH 1

4, TFHGHH R AR i, (HEHA Hiad AR P
T RGP W G B I & GHIHE & Hel Haef

1 =AY &1
6 |Wwisens Agiia®: 5 hiec
7 | Ta® DT o@: 40 + 60 | gAaH IIU 3id: 40

W1 o - QroawH B
AT &1 $a GST! (Wid IIie ue ®): Ul ¥@s 5 6
T AT 75 Ue

KIS fw TR A
] &1
1 T favawor § e yrdia nivas! &1 drgs 3w Shar: 02
Y. % 9=2a, 31 & 1R HBR1

R:EG . A B R Tga 9=
T R e & THI (g, [aqa A Haqd W=y, =y & e
3R T W g 3
T HaTE T, FATE AT IR HawerT: :
e Saed: a9 drea $ o, $a I, G
- GG o o qUieH, ST Faread R i, ARTe o dm
% ¥ 7 G| TAGT SR b, B B iy g |
HAT &1 TEHE YHY, TSN GEHaH, T 51 |
TEEar. O SaTE - B! & 0T 3R 3P HIHGRT P! GH|

’ M . . I 4 .
Nazme of BOS: Mathematics ©OSi " the Chairman (BOS):
Date: ..cvvvieiiieiiiicin Name: Dr. A, K. Saxena

e

Page 8 of 23



e R , o

T ToA-Wieewa wwea: wt :
W—@Rﬂﬂwaﬂuﬁmmﬁ%ﬁmgmuﬁ,ﬂuﬂmﬂm-
mﬁﬂmawmﬁa‘u,mwuﬁqmﬁﬂamm, .5
v ﬂwm-ﬂaﬁammﬂsmwﬁwuﬁqmmmﬁmﬁf
T B, |

T T T SR e ST & e ST

SR AATH S Td EivaY Al

| |
iR o RO iR R PR S e ﬂg,tmmﬁ'ﬁ 18

o T, @ U ot il ¥ e ey Av
mmmmWﬁWﬂﬂﬁa?&ﬂﬂmﬂmﬂﬁl
THEAT SIHEC0T g urd $oti:
m#mmﬁw:mwﬂm:mﬂmsﬁmm
e} ) I TS, ORRCTE M, -Te 01 Tl a1 Hoft 1 UhIHrA
RO AR M-TRIEU ; UHaAT SR, Jide, BRI -0
VI | g R aarsd-iadn d vl 1 demfo: T Sl BT TeEHE
iy, ra ot B Sffgeiach, AT 3 vy, T it & Torend, R
s

e U SNl SR Wi o A ey a1 (g FAT

fireRo, T Hof |

WIT - SRR 0H HaA
mﬁawgﬂ% 7RI/ 30 UTed TRILE/aT80 HF9T
qred : _

1. Walter Rudin: Principles of Mathematical Analysis, McGraw Hill Education, Third edition, 0
2017.
S. C. Malik and Savita Arora: Mathematical apalysis, New Age Publication. Delhi, 2017.
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2. Shanti Narayan: A text Book of Modern Abstract Algebra, 8. Chand and Company.
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