/ St. Aloysius (Auto.) College, Jabalpur [M.P.] |

Department of Mathematics
2025-2026

Structure for the Undergraduate Programme and Distribution of Credits (Semester System with Single Major)

]

Sem  Core | Minor | Multi/inter- | Ability | SkillBasedActivities | common | Total’ ‘
(Major) | disciplinary | Enhancement | skill { Internship / Value- Credits
Discipline Courses | Courses | Enhancement/Vocational | Apprenticeship (Ap) | Added (

. Specific | | | (Language) | Courses / Projects *Non- ’ Courses | |
| Courses | i f Disciplinary (PW)/ | ‘
| | 1 | Community- ‘
\ | ‘ Engaged (CE) / ’
| | Research ,
‘ , { ‘ Project/Dissertation E
L | | /occ l |
K | c-1(6) | M-1(4) | MD-1(3) AEC-1(2) SEC(VOC)-1(3) PW/ApP/CE (2) ] | 20 ﬂ
l2 | C-2(6) | M-2(4) | AEC-2(2) VAC-1(2) |20
' C-3(6) | | ‘

(Students exiting the programme after securing 40 credits will be awarded UG Certificate in the relevant Discipline/Subject, p%\}ided they secure an
additional 5 credits in skill-based vocational courses offered during the summer term or internship/apprenticeship in addition to 5 credits from skill-
based courses earned during the first year.)
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St. Aloysius (Auto.) College, Jabalpur [M.P.]

Department of Mathematics

2025-2026

Proposed Structure for Undergraduate Programme: UGC CBCS System for Universities

| Credits | Qualification title

| MainFaculty [Any  [skl ~[abiity  [DSE | Field
(as per . Faculty | Enhancement ‘ Enhancem “ | project/internship/apprentic | | (Credits
L __prerequisite) . |Course e (SEC) | entCourse e/ ' requirement)
' Subject | Subject | Subject | j (AEC) | | entrepreneurship/communit | ’
i I I \ ‘ | | y engagement and service
2l ; Semester Major | Minor | Generic | Vocational | #Inter/Intra Faculty
| Elective | Course / “
Course |
35 1 1 1 1 1 | Stardre
(6Credits) | (6Credits) | (4Credits) ’ (4Credits) J 1 =20
2 1 1 1 ] 1 ( ' ?+6+4+4
(6Credits) | (6Credits) | (4Credits) (4Credits) | =20
a3l 6 | 3 1 1 1 1 ! ! ( 6+6+4+4 pnuergraduale Diploma
(6Credits) . (6Credits) | (4Credits) | (4Credits) - | =20 inMzin Faculty (80)
4 1 R j 1 “ { | f;gwm
(6Credits)  (6Credits) | (4Credits) | (4Cr ec‘lts) | | =
a1 7 5 1 DSE-1 { Field project/internship/ 6+4+4+6 Researchin Main Faculty i
| [ (6Credits) | } (ACreolts) ’ ’ (4Credits) i apprenticeship 1(6 Credits) =20 (160)
6 1 DSE-2 Field project/internship/ 6+4+4+6
(6Credits) i / SSCEr_e:its) apprenticeship 1(6 Credits) =20
(4Credits)
8 7 1 DSE-3 Field project/internship/ 6+4+4+6 (160)
I (6Credits) J ’ l (4Credits) | apprenticeship 1(6 Credits) =20 Bachelor Degree with
& | i S G iy
1 (6Credits) 4Cred|ts) Research Project 20 ::F;isjtayrch) in Main
Total ’ 48Credits ! 32Credns 16Credits ’ 12Credits I 8Credits 16Crediil 28Credits 160
Credits
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Zlw | ST. ALOYSIUS” COLLEGE
— 1‘“ TABALPUR (MADE IY )RADESH)
M/ } 7 caccredited "A -+ Grade ! \ C GPA 3 58/4 00)
—_Lj,-ﬂ/ atential f 1 Excellence (¢ | UG
VRIS e wported & Star College Selien DI
== {—}> . \thhiated to Ram Dureavan \shwavids a) Wbl VI P)
Syllabus of the Post-Graduate Programme and Distribution of Credits
for
I'st-Year o 2-Year PG Programme in Mathematics after 3-Year degree Course
g
(Semester System)
Scheme B-3 (For Non-Practicum Courses)
1-YEAR (w.e.f. 2025-26)
(English Version)
77 : B ; o E_‘omse ourse Type B Credits
Sem Cou. Courses / Dissertation Internship/ Total
‘Courses | Course Title of Paper (Theory) Credits | Apprenticeship/Seminar
Level | (5 Credits) ) - OR YAC (CHM/EESC)
400 'CC-11 | Advanced Abstract Algebra-1 (5 Cl\,dlts) Internship/ 22
| 400 CC-12 | Topology-| (S Credits) | Apprenticeship OR
400 'CC-13 | Real Analysis (5 Credits) | Seminar (2 Credits)
‘ 400 CC-14 Complex Analysis (5 Credits)
1400 CC-21 | Advanced Abstract Algebra-| 1 (5 Credits) | Foundational Skills for 22
Il | 400 CcC-22 Topology =1l (5 QrodgsL Career Success [VAC
400 | CC-23 | Lebasque Measure and (5 Credits) (CHM/EESC)
‘ Integration (2 Credits)
| 400 | CC-24 | DifferentialGeometry | (5 Credits).
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I/\B/\LPUR (MADIIY/\ PRADESH)

y, Rea nlml\-(mlﬂ PA 3 SE/1.00)
i ’ with Potental for cllence (¢ (
Ty )ST FIST Suppotted & Star € ("llv ge Schen RN
1{ \fhlinted to Ram Durgavatt Vishwavidyal Tabalpur (MNMOP)
i‘ ~ PartA:Introduction - o
\ Program: 2-Yoar | Class: Post-Graduate |-Ycar | Year: 2025 | Session: 2025-2026
‘ | (Semester-1) l
\ - - hSVubject: Mathematics
\‘T ‘\  Course Code |
l 2 \ CourseTitle | Advanced Abstract Algebra -Vlﬁﬁeory)
3 CourseType | CC-11
I I I -
4 . Pre-requisite (if any) To study this course, a student must have had the
| subject Mathematics at Degree level (3 Year Degree
' , Course).
| 5 l Course Learning | The course will enable the students to:
\ . Outcomes (CLO) \
1 1. Understand the basic concepts of group operations
l and their applications.
\ 2. Apply the Sylow's thcorem to characterize certain
finite groups.
3. Know the fundamcntal concepts in ring theory such
| as polynomial rings. Euclidean domain and unique
. factorization domain.
4. Learn the fundamental properties of extension of a
field.
5. Analyse and the characterize algebraic and
| | transcendental extensions.
‘ 6| Credit Value N 5 Credits
l 7 Total Marks ~ Max. Marks: 40 + 60 ' ﬂlinﬁPassmg Marks: 40

Wf/ﬁﬁy \//%y/ 4
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ST. ALOYSIUS’ COLLEGE

TABr§LPLTR (MADHYA PRADESH)

Part B: Content of the éoursé

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

Total Lectures:75 hours

Topiés

Lectures

Class cquatlon of a finite group, Centre for Group of prime
ower order, Cauchy's and Sylow's theorems for finite

| groups, Isomorphism theorems, Maximal normal groups,
' Simple groups.

Suggested Activities: By analysing conjugacy are’x'sﬁses,
determine the center of the group and identify normal

subgroups. Determining the structurc of groups based on
Sylow p-subgroups.

18

Normal and Subnormal Series, Combbsition series of a
group, Jordan-Holder theorem, Commutator subgroup of
a group, Solvable groups, Nilpotent groups.

Suggcstcd Activities: Used in the classification of finite
simple groups, providing a foundation for understanding
group structures. Applying the commutator subgroup to
analysing the fundamental group of topological spaces

15

Euclidean ring, Polynomial ring, Polynomials over a Ring,
Division algorithm, Polynomial over the rational field.
Sugg?:étld Activities: Discuss how Euclidcan ring and
Division algorithm be used in cryptography.

Indian Knowledge System:

Contribution and biography of following Indian
Mathematicians in Advanced Abstract, Algebra:

Dr. Harish-Chandra, Dr. V. V. Narlikar, Dr. S. S. Abhyankar,
Euclidean ring, Polynomial ring, Polynomials over a Ring,
Division algorithm, Polynomial over the rational field.

15

Suggested Activities: Discuss how Euclidean ring and
Division algorithm be used in cryptography.
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Extension of a f|elds Roots of polynomlals Algebraic and
Vv ' transcendental extensions, Primitive elements,
Algebraically closed ficld.
‘ ‘ Suggested Activities: Discuss the : applications of field
Li ) \ extension and primitive elements in real world ‘problems.
l Keywords/ Tags: Cauchy's and Sylow's theorems, Jordan-Holder theorem, Solvable
| groups, Nilpotent groups Euclidean rings, Polynomial rings, Euclidean domain,
| Principal idcal domain, Unique factorization domain, Quotient field, Extension Field.

15

i Part C - Learnmg Resources

} Text Books, Reference Books, Other Resources

| Suggested Readings:

‘ Text Books:

1.P. B. Bhattacharya, S. K. Jain & S. R. Nagpaul: Basic Abstract Algebra, 2nd
edition, Cambridge University Press, 2003.

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

3. ALy o=l Uy srprel I qRdb |

Reference Books:

i
} 1.1.S. Luther and |. B. S. Passi: Algebra. Vol. | and Il, 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.
Suggested Dlgltal Platforms Web links:

t hrvpas fwww.eshik ha.mp.gov. m/mpdhe
i e,.i;bnet. c.in

Suggested Equivalent online courses:

Lirnos/fueemoocs.inflibnet.ac.in/index.php/ccursas/view ug/335
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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

| 7 External Assessment:

University Exam (UE)

Total Marks: 60




ST. ALOYSIUS’ COLLEGE
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\utonomous. Reaccredited "A- Grade by NLLAC CGPA 3 S8 )0(
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PartA: Introductlon

' Program: 2-Year | Class: Post-Graduate |-Year | Year: 2025 | Session: 2025-2026
@ (Semester-1) \
|

i o |
Subject: Mathematics

\ Course Code
2 ! Course Title o Topology 1 (Ti\Ziify)
| ] -
3 i‘ Course Type CC-12
‘ - R
4 ' Pre-requisite (if any) To study this course, a student must have had the
“ subject Mathematics at Degree level (3 Year Degree
, Course).
[ 5 , Course Learhihg | The course will enable the students to:
| 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 spaces or not and determine the
topology generated by a given basis.
| 4. |dentify the continuous maps between two spaces
{ and maps from a spacc into product space.
|
!
| 5. Determine common topological properties of given
N - - two spaces. -
6 ) CreditValue 5 Credits
‘ 70 Total Marks Max. Marks: 40 + 60 Min. Passing Marks: 40

)
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l;airtr B: Content of the Cofxrse

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

Total Lectures:75 hours

Topics

No. of
Lectures

Mctnc Spacc Dcfmmon cxamplcs and typcs of Metric
] spaces. Neighbourhoods, Limit points, Interior points and
| Boundary points. Open and closed sets. Closure and
| interior of a set. Subspace of a Metric space. Sequences
| ina Metric space: Convergent sequence, Cauchy
scquences. Completeness of a Metric space. Cantor's
intersection theorem. Contraction principle. Dense
' subsets, Baire Category theorem. Continuous functions.

18

\ Suggested Activities: Discuss about the applications of
f Closure of a set, Interior points, Boundary points and
' Baire Category theorem.

Topological Spaces: Definition and examples of
| topological spaces. Neighbourhood of a point, limit point
and derived set. Closed set and closurc of a sct. Dense
set and nowhere dense set. Interior, exterior and
boundary points of a set.

15

Suggested Activities: Discuss about the appllcatlons of
Closure of a set, Interior, exterior and boundary points of a
setin topological space.

indian Knowledge System:
Contribution and biography of following Indian
Mathematicians in Topology:

Dr. M. S. Narasimhan, Dr. V. S. Varadarajan,
Topological subspace and relative topology. Basis and
subbasis. First and second countable spaces and
scparablc spaces.

Suggested Activities: Discuss how Topological Subspaces
| hcusedin Computeﬁrﬁgiragﬁ:s, GIS, robotics.

12
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<

Contiu{uity and H(')'miéb?ngrphism: - 15
Continuity in topological spaces, Scquential Continuity at
a point, Open and closed functions, Homeomorphism of
topological spaces, Topological property.
Suggested Activities: A

() Discuss application of Homeomorphism in Robotics.

(il) Discuss how Sequential Continuity be used in Machine
‘ ] Lcarning. B - 7 B 7
Vv Conncctedness: 15
Separated sets, Connected and Disconnected Sets,
% Continuity and Connectedness, Component of a space.
“ Totally disconnected spaces, Locally connccted spaces.
Suggested Activities: Discuss the applications of
\ Separated Sets, Connected and Disconnected Sets to
[ solve the real-world problems.
l' Keywords/ Tags: - -

Metric Space, Topological Spaces, Continuity and Homecomorphism in topological
| spaces, Separable spaces in topological space.

- S

1 PartC -‘Learning Resources

. Text Books, Reference Bobks, Other Reéources

S;lggested Readings::

Text Books:

1.G. E. Simmeons: Introduction to Topology and Modern Analysis, McGraw Hill
Education, 2017.
2.J. R. Munkres: Topology, Pearson; 2nd edition, 2015.

3. R (o=l 4y ShTeH! i g |

Reference Books:

' 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 Publishing House, 2009.
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Suggested Digital Platforms Web links:

|

| hitp

e

|

\ Suggested Equivalent online courses:

! ity rocs.inflibnet.ac.in/index.php/courses/view ug/335

! Part D: Assessment and Evaluation

\
Suggssted Continuous Evaluation Methods:

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

University Exam (UE): 60 Marks

internal Assessment: Total Marks: 40

Continuous Comprehensive Evaluation (CCE)

External Assessment: ' 7 Total Marks: 60

University Exam (UE)
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Program: 2-Year Class:

1 Course Code

2 | CourscTitle
'3 CourseType
4 Pre- rcqunutcﬂf;\;/)

5 Course Learning

Qutcomes (CLO)
6 Credit Value
7 Total Marks

VK"
g #7 8

Part A : Introduction

Post-Graduate |-Year | Year: 2025 | Session: 2025-2026

(Semester-1)

Subject: Mathematics

7 Real Analysis (_Theory)

cCa3

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

The course will enable the students to:

1. Learn the propertics of Ricmann and Riemann-
Stieltjes integrable functions and applications of the
fundamental theorems of integration.

2. Understand the concepts of convergence and term by
term integration and differentiation of a power series.

3. Understanding and evaluating uniform convergence of
series of real valucd functions.

4. Analysing the relation between uniform convergence
and continuity, uniform continuity and differentiation
and integration of sequences of real valued functions.

5 Credits

Max Marks: 40 + 60

Min. Pagéing Marks: 40

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

Total Lectures:75 hours

Module ‘ N Topics No. of
’1 \ Lectures
i \ indian Knowledge System - 07

‘[ - Contribution and biography of following Indian
Mathematicians in Real Analysis:

| Dr. K. Chandrasekharan, Dr. D. S. Kothari,
' Real Number System:

' Introduction, Denseness property, Neighbourhood, Limit

' Points of a set, Open and Closed Set, Interior and Closure

I‘ of a Set, Bolzano-Weierstrass Theorem.

’} Suggested Activities: Discuss Limit Points of a éethpen

| and Closed Set, Interior and Closure of a Set.

x R;emann integral Integration and Differentiation:
i . Riemann Integral: Properties of Riemann sums, Riemann 15

t intcgrability, Properties of Riemann integrable functions,

|

|

| Riemann integration and continuity, Integral as a limit of
sums. Integration and Differentiation.

' Fundamental theorem of calculus, Mcan value theorems

| of integral calculus, Integration by parts, Change of
variables. -
Suggested Activities: Understandmg the properties of
Riemann integrable functions and their applications.

ﬁe;;nn-Stieltjes Integral:

HH Definition, existence and properties of Riemann-Stieltjes

integral, Relation Between Riemann and Riemann- 15

Sticlljes integral, Mean value theorem. Integration and

differentiation, Fundamental theorem of calculus for
Riemann-Stieltjes integral, Integration of vector valued
functions, Rectifiable curves. -
Suggcesled Activities: Gives the applncallonb of Ricmann-

| | Stieltjes Integral in various fields.

V. | improper Integral and Fourier Series: 7 18
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' Improper integrals and their convergence: Comparison
tests and u-test, Abel's and Dirichlet's tests. Absolute and

' Conditional convergence of improper integrals, Frullani's

| integral as a function of a parameter, Differentiability &

l integrability of an integral of a function of a parameter,
Fourier series for half and full intervals. o

| ‘1 Suggested Activities: Dlscugtla—e*appllcatlon of Fourier

| ' Scries in Signal Processing and Communications. s

‘ Uniform Convergence and Power Series: 20

Pointwise and uniform convergencc of scquences of

' functions: Cauchy's general principle of uniform

| convergence, Weierstrass Mn-Test, Uniform convergence

of series of functions: Weierstrass M-test, Uniform

convergence, continuity, differentiability and Riemann

integrability. 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: Analysing the relation between

uniform convergence and Continuity
Keywo;ds/ Tags:‘Real Numbers, Riemann Integral, Riemann-Stieltjes Integral,
Improper Integral, Fourier Series, Uniform Convergence, Power Series.

<

!
i
|
I

Part C - Learning Resources
Text Books, Refgre-nrc»éﬁBooks, Other Resources
Suégéstéd Readings: .
Text Books:
1. Walter Rudin: Principles of Mathematical Analysis, McGraw Hill Education, Third
cdition, 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: Methods of Real Analysis, Oxford & IBH Publishing, 2020.

N

\)\7 }\f")/ \%}yy ’
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1. Santi Narayan and M. D. Raisighania: Elements of Real Analysis, S Chand, 2003.
2. ). R. Munkres: Topology, Pearson; 2nd edition, 2015.

3. D. Somasundaram and B. Choudhary: A First Course in Mathematical Analysis,

' Narosa Publishing House, 1996.

Reference Books

httns://

httos://epap.inilibnet

‘www.eshiksha.mp.gov.in/mpdho

L. C

niei.ac.in/courses/111106142/
sin/courses/111106153/
.infcourses/111106141/

Suggested Digital Platforms Web links:

ac.in/Home/ViewSubject?catid=25

Suggested Equivalent online courses:

Part D: Assessment and Evaluation

Wnuous Evaluation Methods:
Maximum Marks:
Continuous Comprehensive Evaluation (CCE): 40 Marks
University Exam (UE):
InternalAsses-sm' | Total Marks: 40

Continuous Comprehensive Evaluation (CCE)

100

60 Marks

External Assessment: Total Marks: 60

University Exam (UE)

/Pl
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STiject: Math?ematircé

|
| E—
|

Course Codér \
|
|

| 2 Course Title ~ Complex AnalySls (Theory)
| 3 Course Type CC-14
\ 4 ‘ Pre-requisite (if any) To study this course, a student must have ve had the
‘ subject Mathematics at Dcgree level (3 Year Degree
! l Course).
1 B o - - I ————
\‘ 5 1‘ Course Learning The course will enable the students to:
Outcomes (CLO) 1. Visualize complex numbers as points of R2 and
| stereographic projcction of complex plane on the
| j Riemann sphere.
“ | 2. Recognize the significance of differentiability and
’ analyticity of complex functions.
| 3. Use Cauchy-Goursat theorem and Cauchy
‘ integral formulain evaluation of contour
integrals.
’ 4. Apply Liouville's theorem in fundamental
l theorem of Algebra.
5. Learn Taylor and Laurent series expansions of
l analytic functions.
6. Classify the nature of singularity, poles and
L,,} I S residues and apply Cauchy residue theorem.
6 | Credit Value 5 Credits
7 ’i - Total Marks Max. Marks: 40 + 60 Min. Passing Marks: 40




4 ST. ALOYSIUS’ COLLEGE
'lABALPUR (MADIIYA PRADESH)

- with Potenual fos L\u“\lh\ (€ P ) by U
<1 IS T Supported & Star College S lnn by D3I
{10 Ram Durgavan Vishwavidy v Tabalpnr (M P)

e ) ) S
Part B: Content of the Course
| — - S N = s 7‘_14,//‘

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

‘ Total Lectures:75 hours

\

' Module ‘ Topics No. of
i Lectures
|

I

\ Complex Number and Functlons

} " Introduction of complex numbers and their geometrical
| l representation: Extended complex plane, Stereographic
! i L projection of complex numbers. Continuity and

‘  differentiability of complex functions, Analytic functions,
l ' Cauchy-Riemann equations, Harmonic functions, Polar

' form of Cauchy-Riemann equations.

15

i Suggested Activities: Discuss the applications of

|

' Cauchy-Riemann equations and Harmonic functions.
|
| I - , —

' Complex integration:
t ' Definition and examples of complex integration, Absolute 18

| value of a complex integral, Cauchy's Theorem, Cauchy's-

' Goursat theorem, Cauchy's integral formula, Higher order

dcrlvatlvcs Morera's theorem, Cauchy's inequality,

| "Liouville's theorem, Taylor's theorem, Laurent theorem.
Sugéés{ed Activities: Using Cauchy- Goursat theorem
' and Cauchy integral formula in evaluation of contour
[ iintegrals. - J

Poles, Zeros and Singularities:
Hi Introduction of poles, zeros and singularities,
Meromorphic function, Argument principle, Rouche's 15
' theorem, Fundamental theorem of algebra, Maximum
" modulus prmcnple Schwarz lemma. ) ,__\

Suggested Activities: Discuss the appllcatlons S of
‘ | Argument principle and Rouche's theorem.

v Calculus of Residues: 15
Residue, Cauchy s Residue theorem, Evaluation of

~ intcgrals: f [(cos0,sin0)d0, [ m[(x)dx cosmx and
sinmx as a factor in the integrand, Integration of many
valued functions.

Suggested Activities: Discuss the appllcanons 5ns of

‘ ‘ Calculus of Residues to solve various problems..

o/ Ml / ”
Vg /kaf X\V V\/ny
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\ | Indian Knowledge System: 12

Contribution and biography of following Indian
Mathematicians in Complex Analysis:
' Dr. C. T. Rajagopal, Dr. S. Minakshisundaram,
| Mobius Transformation and Conformal Mapping:
‘ Mobius Transformation, their propertics and
“ classification. Conformal Mapping and their properties.
|

Suggested Activities: Realworld ébplications of Mobus
. Transformation and Conformal Mapping I

Keywords/ Tags: Complex Numbersr,riéro'mplex Function, Complex Integration, Poles,

Zcros, Singularitics, Calculus of Residues, Mobius Transformation, Conformal

o~ — ———e— |
Part C - Learning Resources

—— |

7 Text Books, Reference Bdoks, Other Resources

S———————

S’uggles;gd headings:
Text Books:

1. L. V. Alhfors: Complex Analysis, McGraw Hill Education; Third edition, 2017.
2. T. Pati: Functions of a Complex Variables, Pothishala Pvt. Ltd, 1986.

5. eIy R T ST B gD |

Reference Ecxc-k;:

1. Ponnuswamy S: Foundations of Complex Analysis, Alpha Science International Ltd,
2nd cdition, 2005.

2 V. Karunakaran: Complex Analysis, Narosa Publication, 2005.

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

Suggés‘te/abigital Platforms Web links:
isha.mp.gov.in/mpdhe

{lepgp.in r’t%bnet.ac.iﬂ/Hcme/Viex;‘ufSub;ec'it“?s:,atéd:Q

https://epgp

Suggested Equivalent online courses:

httns://npntel.ac.in courses/111108142/
‘ 1o.in/courses/111106153/
| 4ein/courses/111106141/

18
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Part D: Assessment and Evaluation
_ 4/,”——1

* Suooested Contmuous Evaluatlon Methods

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

| University Exam (UE): 60 Marks

| I
‘ Internal Assessment Total Marks: 40
\‘ Continuous Comprehensive Evaluation (CCE)

|

== ] S
External Assessment: Total Marks: 60

University Exam (UE)

Ty Ve




N

‘ Program: 2-Year | Class:
\

1 |

1 t Course Code
2 | Course Title l Advanced Abrstract‘Algebra -1l (Theory)
| 3 Course Typed r cc-21
| R . o
4 | Pre-requisite (if any) To study this course, a student must have had the
| | subject Mathematics at Degree level (3 Year Degree
| Course).
| o S - S -
| 5 Coursce Lcarmng The course will cnable the students to:
| Qutcomes (CLO) | 1. Learn the fundamental properties of finite field
\ extensions and classification of finite fields.
! 2. Analysing the characterize perfect fields using
§ separable extensions.
i 3. Construct examples of automorphism group of a field
' and Galois extensions.
! 4. Understand Modules, Identify and construct example
‘ of modules and apply homeomorphism theorems on the
L same.
L 5. Distinguish between free, simple and semi-simple
| ' ____|modules. .
( 6 ‘ Credit Value 5 Credits
7 " Total Marks " Max. Marks: 40 + 60 t ~ Min. Passing Marks: 40
[ _ Y i
| - Part B: Content of the Course
» 7 " Total No. of Lectures (in hours perr week): 5 hours per week
| Total Lectures:75 hours
' Module o Topics ‘ No. of
1 Lectures
|

d - filiated 1o Ra

M’/H’Jg/
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Part A i?\groduction

Post- GraduatelYear Year: 2025 Sessnon 2025 2026
(Semester-2) ‘

Subject: Mathcmatics
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J weredite A=+ Grade In ( CGPA3INE ‘()O)
i Yorental tor Excellence (¢ P (
vi: 4 PIST Supp ted & Star Colleve Schame by DR
- to Ram Dureatan Vishwavidy ala Tabalpnr (N P)
i " Indian Knowledge System: 16

|

! Contribution and biography of following Indian
‘ | Mathematicians in Advanced Abstract Algebra:
| ' Dr. C. S. Scshadri, Dr. M.S. Raghunathan, Dr. R.
‘ Balasubramanian

\

- Splitting ficlds, Normal extensions, Finite ficlds,
Classification of finite fields, Separable and inseparable
| extensions.

uggested Activities: Discuss about the applications of
litting fields and Finite fields in Cryptography.

Su
' Sp

| o I
Perfect fiel d Slmple extensuon Automorphism of

i ' extensions, Fixed field, Artin theorem. 14

Suggcslcd Aclivitics: Discuss how Perfect field  and Fixed
field be used in coding theory
Galois extension, Fundamental theorem of Galois theory,
il Fundamental theorem of Algebra, Roots of unity, Cyclic
extensions, _quyn@igls solvable by radicals. 15
‘ Suggested Activities: Discuss how Fundamental
; Theorem of Algebra and cyclic extension are usefulin
1 computer science. B
iV | Introduction to Modules and thelrpropeuties 15
Submodules, Quotient modules, Homomorphism and
|somorph|sm of mod modules.
Sudgested Activities: Discuss how modules be used in
coding theory.
i Cyclic modules. Sfmple modules Semi-simple modules 15
Free modules, Schur's lemma. ]
Suggested Activities: Discuss the applications of Free

‘| modules and Schur's lemma.
\ Keywords/ Tags: Splattmgﬁelds Perfect field, Normal and Separable Extension,
' Galois Theory, Cyclic extensions, Modules, Free modules, Schur's lemma.

Part C - Learnmg Re:.ources

Text Books, Reféiréir;ée'Bio'oks, Other Resources

1 Suggested Readings:

s “ﬂ/ W ¥ X
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= I 1o Ran Dureavan Vishwavidvala wbalpur (MN.P)

Text Books:

\
' 1.P.B. Bhattacharya, S, K. Jain & S. R. Nagpaul: Basic Abstract Algebra, 2nd edition,
Cambridge University Press, 2003.

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

3. nmuéﬂf%?ﬁwwmﬂﬁrﬁ%
= S

} Reference Books:

'1.1.S. Luther and 1. B. S. Passi: Algebra. Vol. | and II, Narosa Publishing House, 1997.
2. Shanti Narayan: A text Book of Modern Abstract Algebra, S. Chand and Company.

Necw Dclhi, 1967.

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

Ltd; Delhi, Eighth edition, 2006.

Su ested Dldual Platforms Web links:

ksha.mp.govin/mpdhe
htipsi//epap.intlibnet.ac.in/ :—zomc/"v’iewSubjf;ci:’?.f:atidrilz’;

Suggested Equivalent online courses:

es/view ug/335

ﬁért D: Assessment énd E\)aldai?on

Sugge-st;d Continuous Evaluation Methods:
|
| Maximum Marks: 100
! Continuous Comprehensive Evaluation (CCE): 40 Marks

University Exam (UE): 60 Marks

Internal Assessment: Total Marks: 40
Continuous Comprehensive Evaluation (CCE)
External Assessment: 7 * Total Marks: 60

University Exam (UE)
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Part A Introduction

Program: 2-Ycar | Class: Post- Graduate I-Ycar | Year: 2025

|

| (Semester-2) 1

Subject Mathematics

Session: 2025-2026

1 Course Code -
| 2 Comséﬁtle o Topolioggl-ﬁ(iTheory) 7
|
L 3 Course Type - cCcez
|
| 4 Pre-requisite (if any) To study this course, a student must have had the
i 1 subject Mathematics at Degree level (3 Year Degree
. Coursc).
' 5 Coursc Lz‘érnigg B | The course will cnable the students to:
| Qutcomes (CLO) | 1. 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 subbasec and its characterizations.
4. Able to prove Tychonoff's theorem, Countability and
1 product spaces.
6 ' Cr(,dltﬁ\iaiae  5Credits
7 TotalMarks | Max.Marks:40+60 | Min. Passing Marks: 40

Part B: Content of the“Cours’e‘

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

Total Lectures:75 hours

Mcedule } Topics No. of
Lectures

Contribution and biography of following Indian
Mathematicians in Topology:

|
i indian Knowledge System: 17
Dr. Kapil Paranjape, Dr. Sankaran Viswanath

/) |
e A
W ¥
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Basic propertics of compactness Compactness and
Finite Intersection Property, Compactness and Bolzano-
' Weierstrass Property, Heine Borel Theorem. Local

| compactness, Lindeloff Spaces and Thcorem.

Suggested Activities: Discuss the applications of Finite
Intersection Property and Bolzano-Weierstrass Property

To-Spaces or Kolmogrov Spaces, Ti-Spaces or Quasi-
[N scparated Spaces, T2-Spaces or Hausdorff Spaces, T3- 18
Spaces or Rggula[Spages, T4—§gaces or Normal Spaces.
' Suggested Activities: Discuss how T-Spaces and T-
Spaces be used in Machine Learning and Robotics. )
Completely Normal Spaces, Completely Regular Spaces,
Hi Tychonoff Spaces, One-Point Compactification, Stone- .
Cech compactification. 10
buggested Activities: Using One- Point Compactlflcatlon
end Stone-Cech compactification to solve the problems
rclated to Machine Learning, and Robotics
v Tychonoff product topology in terms of standard subbase 15
| and its characterizations, Projection Function,
Characterization of Tychonoff product.

'Suggostcd Tychonoff product.” Activitics: Discuss the
applications of Characterization of Tychonoff product

éc@ration axioms and product spaccs, Conncctedness 15
and product spaces, Compactness and product spaces,
Tychonoft's theorem, Countablllty and product spaces.

Suggested Activities: Tychonoff's: Discuss the

| applications of Compactness and product spaces,

- | Tychonoff's theorem in Machine Learning and Robotics.
Keyworco/ Tags: Compactness in and topological product spaces, Local

' compactness, Separable spaces in topological space, Countability and product

spaccs.

< |

Part C - Learningﬁesources

Text Books, Reference Books, Other Resources

Suggested ReadirTgsT 7

BE W
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Te x't-li ooks:

3. e fe=<) 4y srared &) s |

017. F. Simmons: Introduction to Topology and Modern Analysis, MeGraw
Hill Education,

N

1. G.

|
; 2.J. R. Munkres: Topology,.Pearson; 2nd edition, 2015.
\
3. Weauew =gt 3y SrepTar) @ qeads |
' Reference Books:

‘1 K. D. Joshi: Introduction to General Topology, New Age International Private
‘ Limited, 2017.

_h.J

Singh, Elements of Topology, CRC Press, Taylor & Francis, 2013.

ao: Topology, Narosa Publishing House, 2009.

Suggested Digital Platforms Web links:

SiuggestegiWDigiiarlﬁa—tgrms Web links:

https://www.cshiksha.mp.gov.in/mpdhe
https://cpgp.inflibnet.ac.in/Home/ViewSubject?catid=25

Suggested Equivalent online courses:

Eq:g:]/igrcfmoocs.intlibnet.ac.in/index.php/courses/view_ug/335

Part D: Assessment and Evaluation

Sugdcstcd Centinuous Evaluation Methods:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 40 Marks

} University Exam (UE): 60 Marks

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

rﬁ External Assessment: B o Total Marks: 60
i University Exam (UE)

K T
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Part A : Introduction

| Program: 2-Year ‘ Class: Post-Graduate |-Year ‘Year 2025 | Session: 2025-2026
\ (Semester-2) 3

| e |

| 7 Subjcct: Mathcmatics

1 | C'oiurs'ewbode
2 COLJ(SOiTIllC e Lebesgué?’leasure and Integration (Theory)
3| Course Typey CC-23

Tos study this course a student must have had the
subject Mathematics at Degree level (3 Year Degree
Course).

S W

Course Learning ' The course will cnable the students to:
Outcomes (CLO) ' 1. Understand and identify Lebesgue outer measure.
| 2. Using of Integration of non-negative functions and
} apply Riemann and Lebesgue integrals.
' 3. Understand the four derivatives, Lebesgue

| differentiation theorem.

| 4. Understand the LP-spaces, Holder and Minkowski

| inequalities.
| 5. Recognize the convergence in measure, convergence

J and almost uniform convergence.
|

’ 4 Pre-requisite (if any)
|

| Credit Value 5 Credits
| S

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

~N

/f/ M} \\//
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Part B: Content of theicarﬁs‘e

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

Total Lectures:75 hours

1 Module | Top|c5 | No. of
| ‘ Lectures
 Indian .(ﬂowledde Syste;niﬁihi 16

1 - Contribution and biography of following Indian
' Mathematicians in Lebesgue Measure and Integration:
Dr. M. G. Nadkarni, Dr. R. Balakrishnan, Dr. K. R.
' Parthasarathy
— |
J Lebesgue outer measure, Measurable scts, Regularity of a
measure, Measurable function, Borel and Lebesgue

measurability of sets, non-measurable sets.

' Suggested Activities: Discuss on applications of
' Lebesgue Outer Measure, and Measurable Sets in modern
technology

| -

chcsguc Mcasurable Function and its Propertues Step
Function, Operations on Measurable Functions, 14
| Characteristic Function, Simple Function, Borel

; Mecasurable Function, Littlewood's three principles.
Suggested Activities: Used in defining loss functions over
continuous data distributions. Application of
Characteristic Function in Machine Learning. I
Lebesgue Integral of a Bounded Function Over a Set of

Hi Finite Measure, Properties of Lebesgue Integral for

il

Bounded Measurable Functions Integral of Non-Negative 15
Mcasurable Functions, Integral in Economics, Signal
| Processing.

Suggested Activities: Discuss on applications of
Properties of the Lebesgue

v The four derivatives, Functions of bounded variations, 15
Lebesguce differentiation theorem, Differentiation and
integration, , Integral of Derivative.

Suggested { Activities: : Discuss how Lebesgue
Differentiation Theorem be used in Machine Learning.

Finance and Thermodynamics.

v B

v 7
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\ ' The LP-spaces, Convex functions, Jensen's inequality, 15

| Completeness of LP, Convergence in measure, Almost
uniform convergence.

Suggested Activities: Analysing how L-spaces and

} - Almost Uniform Convergence can be used in Machine
{ \ Learning and Signal Processing.

‘ Kevworo'z/ Tags: Lebesgue outer measure, Littlewood's three principles, Lebesgue
Integral, The four derivatives, Holder and Minkowski inequalities for LP-spaces.

|
’ | Holder and Minkowski inequalities for L-spaces,
|

Part C - Learning Resources

Text Books, Reference Books, Other Resources

Srug‘gré.ét’érd'Readings: -

Text Books:

—

G. de Barra, Measure Theory and Integration, Wiley-Eastern Ltd., 1981.
Heayew fg-dl Uy sfb1eHl &l g |

Reference Books:

K]

1. Walter Rudin, Principles of Mathematical Analysis (3rd Edition). McGraw-
Hill, Kogakusha, 1976, International Student Edition.

2. H.L.Roydcu, Real Analysis. Macmillan Publishing Co. Inc., 4th Edition,

New York, 1993.

¥. Rana, An Introduction to Measure and Integration, Narosa Publishing

House, 1897.

4. P K.lJainand V. P. Gupta, Lebesgue Measure and Integration, New-Age
international (P) Ltd., New Delhi, 1986.

L

Suggested Digital Platforms Web links:

R S —

LA r.oshiksha.mp.gov.in/mpdhe
o /fenen inflibnet.ac.infHome/ViewSubject?catid-25

Suggested Equivalent online courses:

hitos://uccmencse.inflibnet.ac.infindex.phe/oourses/view _ug/335

/ i
VARV - ,
/ﬁ = 7 9?%
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7 ParziD{ A§é$sment and éTaluation

Ehgg'estéé‘ Continuous Evaluation Methods:

| Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 40 Marks
|

' University Exam (UE): 60 Marks

Internal Assessment: 7 T(;fal Marks: 40

\ Continuous Comprehensive Evaluation (CCE)

External Assessment: ' 7 Total Marks: 60

‘ University Exam (UE)
! ]
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Part A . Introduction

Year: 2025 “?ession: 2025-2026

l

‘ Program: 2-Year | Class: Post-Graduate |-Year
‘ (Semester-2) !
| ,

Srubjecri:'Mathcmatics
11| Coursc Code | 7 : -
2 | Coursc Title | Differential Ge(;}}létry (7Th7e704ry)
- R - o :
| 3 Coursc Type l CC-24
4 Pre-requisite (if an;}) To gtiufgthTs'coursc a student must have had the
subject Mathematics at Degree level (3 Year Degree
Course).
5 ! Course Learnihg The course will enable the students to:
Outcomes (CLO) 1. Understand parametric representation of a curve and
a surface, Osculating Plane.
2. Understand curvature and principal hormal, Circle of
curvature, Able to prove Frenet-Serret formulae.
3. Understand Locus of centre of curvature, Osculating
sphere, Involutes and Evolutes of a curve.
4. Derive tangent plane to a surface, Understand Ruled
surfaces.
5. Introduce with curvilincar co-ordinates, Understand
Fundamental Magnitude of first order.
6 Credit Value 7 / " 5Credits
7 Total Marks Max. Marks: 40 + 60 Min. l;agsing Marks: 40
Part B: Content of the Course
Total No. of Lectures (lh hours per week): 5 hours per week
Total Lectures:75 hours
Module | - Topics - - No. of
Lectures
i Indian Knowledge Sysitérfn:"—— . 17

- ,#/&E o
7 L\ 7
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' Contribution and biography of following Indian

' Mathematicians in Differential Geometry:

- Di. K. Varadarajan. Dr. Rajendra Bhatia, Dr. M. S.
‘ ‘ Narasimhan

' Curve in Space: Tangent to Curve, Curvature, Torsion,
‘ Frenet-Scret Formulae, Contact of a Curve and a Surface.

| Suggested Activities: Discuss how Tangent to a Curve
and Torsion be used in Robotics.

[
l— - .‘ o _
\ O&(,Uldllﬂd Plane (Plano of Curvatur(,) Helix, Osculating

Hi Circle (Circular Curvature), Locus of Centre of Circular 18

~ Curvature, Osculating Sphere (Spherical Curvature),

Locus of Centrc of Spherical Curvaturc.

Suggested Activities: Discuss on appll(,atlons of

Osculating Plane in Aerospace and Osculating Sphere in

Aerodynamics. -

Involute and Evolute Curve, ‘Curvature and Torsion of

iV Involute Curve, Curvature and Torsion of Evolute Curve.

Suggested Activities: Discuss on applications of 10

Curvature & Torsion of Involute in Biomechanics,

Curvature & Torsion ofjvolute in Neuroscience.

Y Surface: First and Second Fundamental Form, Normal 15

Curvature, Principal Curvature, Line of Curvature,

| Derivative of Unit Normal, Rodrigues Formula.

‘ VSquested Activities: Discuss how Normal Curvature he
used in Biomechanics and Principal Curvatures can be
used in Medical Imaging.

Vi Jochi-Misthal Theorem, Angle Between Two DH’BCUO]’]S o 15

Condition for Orthogonal Families of Curvcs, Euler's

Theorem, Umbilics Points and Surface, Meunier’s

Thcorem. -

Sudgested Actlvmes Discuss on applications of Umbilic

Points and Surfaces in Medical Imaging and Angle

Between Directions in Robotics

Knywa ds/ Tags: Curve in Space Frenet-Seret meula Osculating Plane, Involute

and Cvolute Curve, Surface, Normal Curvature, Principal Curvature, Umbilics Points

and Surface.
)
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Part C - Learning Resources

Text Books ‘Reference Books Other Resorurices
-

Suggested Readings:
Text Books:

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

2. B. B.Sinha, Differential Geometry-An Introduction, Shyam Prakashan Mandir,
Allahabad, 1978.

3. AU fgwel du Sdm1eHl &1 Y |

Reféféﬁcé 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, Oxford University Press, London, 1959 and

ndian X| Edition, New Delhi, 1893
3. 1. P. Eiscnhart, Differential Geometry with the usc of Tensors, Princeton University

Press, New Jersey, 1949.

Suggested DigiférPla‘tforms Web links:

shiksha.mp.gov.in/mpdhe
(ibnet.ac. m/l—une/VzewS hiect

Suggested Equivalent online courses:

! zc.infcourses/111104095

iihnat.acin/index.php/courses/view ug/ 364

N’/ﬂ@
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Part D: Assessment and Evaluatlon
.

5 Suggested Continuous Evaluation Methods:
| Maximum Marks: 100

| Continuous Comprehensive Evaluation (CCE): 40 Marks
| University Exam (UE): 60 Marks

- I ——
Internal Assessment: Total Marks: 40

Continuous Comprehensive Evaluation (CCE)

External Assessment 7

Total Marks: 60

University Exam (UE) J
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