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Progratn: 2-Ycar
Post-Graduate Progranünc

Part A — Introduction
Class: Post-Graduatc I-Y car Y car: 2025

Scmcstcr
Sub'cct: Mathctnatics

Session: 2025-2026

2

3

4

5

6

7

Code
Coursc Ti(lc

Course T e

Pre-requisite (if any)

Coursc Learning
Outcornes (CLO)

Credit Value
Total Marks

Advanced Abstract Al rebra -I Theo
MMATOIOI-T

To study this course, a student must have had the subject

Mathcmatics at Dc 'rcc lcvcl 3 Year Dc 'rcc Coursc .

Thc coursc will enablc thc studcnts to:

l.

2.

3.

4.

5.

Understand thc basic concepts of' group operations and their

applications.
Apply the Sylowfs theorem to characterize certain finite
groups.
Know thc fundamental conccpts in ring theory such as

rings. Euclidean domain and uniquepolynomial
factorization domain.
Learn the fundamental properties of extension ofa field.
Analyze and the characterize algebraic and transcendental

extcnsions.
5 Credits
Max. Marks: 40 + 60 Min. Passin Marks: 40

Part B — Content of the Course

Module

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

Topics

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

1
Advanced Abstract,Algebra:

Dr. Harish-Chandra Dr. V. V. Narlikar Dr. S. S. Abh ankar
Class equation of a finite group, Centre for Group of prime power order,
Cauchy's and Sylowts thcorcms for finite groups, Isomorphism theorems,
Maximal normal rou s, Sim le rou s.

SuggestedActivities: By analyzing conjugacy classes, (lelerntine the center ofthe
group and identifj,• norjnal subgroups. l)etc.rnlining the slructure Qfgroups based
on Sy/ow p-subgroups.

Normal and Subnormal Scries, C01nposition series 01' a group, Jordan—
Holder theorenl, Conmu(ator subgroup 01' a group, Solvable groups,
Nil otent 'rou s.IJI
Suggested Activities: Used in lhe classification Q/l/inife sintple groups, providing

mdalion Jör understanding group strltctltres. Appl.ping the connnutator
1) Io anal zin r lhe innkunental o/'lo 2010 rical s yaces.

No. of
Lectures

02

18

15



Euclidean ring, Polynomial (ing. Polyn(lihials over a Ring, Division
aloorithm, POI iomial over thc rationåfrficld,
SuggestcdActivities: Discuss hon• Euclidean ring and Division algorithnJ bc used
in cry to ra

Euclidean domain, Principal ideal dotnain, Uniquc factorization donlain,
uotient field.

Suggested Activities: Discuss how Euclidean d0'nain and Unique factorization
domain can bc used in c,' to 'ra

Extension ofa fields, Roots of polynomials, Algcbraic and transccndcnlal
cxtcnsions Primitivc clcmcnts Al cbraicall closed field.
Suggested Activities: Discuss thc applications of./ield extension and prünitivc
elements in real li'orld roblenrs.

Kéywords/Tags:

15

IO

15

Cauchy's and Sylowts theorems, Jordan-Holder theoreln, Solvable groups, Nilpotent groups,
Euclidean rings, . Polynomial rings, Euclidean domain, Principal ideal domain, Unique
factorization domain, uotient field, Extension Field.

Part C— Learnin Resources
TextBooks Reference B60ks Other Resources

Suggested Readings:
TextBooks:

l. • P. B. Bhattacharya, S. K. Jain & S. R. Nagpaul: Basic Abstract Algebra, 2ndedition,
Cambridge University Press, 2003.

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

Reference Books:
I. S. Luther and I. B. S. Passi: Algebra. Vol. I and II, Narosa Publishing House, 1997.1.

2. Shanti Narayan: A text Book ofModern Abstract Algebra, S. Chand and Company. New
Delhi, 1967.

3. Surjeet Singh and Qazi Zameeruddin: Modern Algebra, Vikas Publishing I-louse Pvt Ltd;
Delhi, Eighth edition, 2006.

Suggested Digital Platforms Web links:
https://www.eshiksha.mp.gov.in/mpdhe
https://epgp.inflibnet.ac.in
Suggested Equivalent online courses:
htt s://u cmoocs.inflibnet.ac.in/index. h /course 335



Pattern ofMarks Distribution THEORY PAPER for NEP PG courses

Assessment and Evaluation

Recommended Continuous Assessment Methods-:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 40 Marks
University Examination: 60 Marks
Internal Assessment:
Continuous Comprehensive
Evaluation (CCE):

External Assessment:
University Examination:
Time: 3 Hours

Class Test

Assignment/Presentation

Section (A)- Five very short answer
question (20 words each)
Section (B)- Five short answer
question (200 words each)
Section (C)- Two long answer
question (500 words each)

20 Marks
20 Marks
Total Marks = 40
02 Marks x 05Questions = 10 Marks
(All 5 Questions to be attempted)
06 Marks x 05Questions = 30 Marks
(5 Questions to be attempted out of total 8
Questions)
10 Marks x 02 Questions = 20

Marks
(2 Questions with each having internal
choice)
Total Marks = 60



Program: 2-Ycar
Post-Graduatc Programtnc

Class:
Part A — Introduction
Post-Graduatc I-year Year: 2025
Sctncstcr — I

Sub'cct: Mathematics

— I TheorTo 010'

IMMAT0102-T

Session: 2025-2026

2

3

4

5

6
7

Course Code
Course Title
Coursc T c

Pre-requisite (if any)

Coursc Learning
Outcomes (CLO)

Credit Value
Total Marks

To study this coursc, a student must havc had thc subject

Mathematics at Dc yrcc lcvcl 3 Year Dc rcc Course .

Thc course will enablc thc studcnts to:

l.

i.

3.

4.

5.

Determine interior, closure, boundary and limit points of

metric space.
Determine interior, closurc, boundary, limit points, basis
and sub-basis of topological spaces.
Check whether a collection of subsets is a basis for a given
topological spaccs or not and detcrminc the topology
generated by a given basis.
Identify the contiouousmaps between two spaces and maps
from a spaceTnto product space.
Determine common topological properties of given two
spaces.

5 Credits

Max. Marks: 40 + 60 Min. Passin Marks: 40

Part B — Content of the Course

(D

Module

1

11

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

Topics

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

Dr. M. S. Narasimhan, Dr. V. S. Varadara•an
Metric Space: Definition, examples århd types of Metric spaces.
Neighborhoods, Limit points, Interiorpoints and Boundary points. Open
and closed sets. Closure and interior ofa set. Subspace ofa Metric space.
Sequences in a Metric space: Convergent sequence, Cauchy sequences.
Completeness of a Metric space. Cantor's intersection theorem.
Contraction principle. Dense subsets, Baire Category theorem.
Continuous functions.

Suggested Activities:Discuss about the applications ofClosure ofa set, Interior
oinlS, Boundct/ oinß' and Daire Cate or theorent.

No. of
Lectures

02

18



111

Topological Spaces: Dcfinition and cxamplcs of topological spaccs.
Neighbourhood of a point, limit point and dcrivcd set. Closcd sct and

closure of a set. Dcnsc sct and nowhcrc dcnsc sct. Interior, exterior and

'0inls ofa sct.bounda
Suggested Activities: Discuss about the applications of Closure of a set,

Interior, exterior and houndt71 mints o •aset in [0 010 icals ace.

Rclntivc Topology, and Bnscs.:
Topological subspacc and relative lopofbgy. Basis and subbasis. First and

second countable s aces and sc arable s aces.
Suggested Activities: Discuss how Topological Subspaces be used in Computer

gra *hics, GIS, robotics.
Continuity and Homeomorphism:
Continuity in topological spaces, Sequential Continuity at a point, Open
and closed functions, Homeomorphism of topological spaces,

To 010 ical ro ert
Suggestéd Activities: (i) Discuss application off-fomeonzorp/lism in Robotics.

ii Discuss how Se uential be used in Machine Learnin .

Connectedness:
Separated sets, Connected and Disconnected Sets, Continuity and
Connectedness, Component of a space. Totally disconnected spaces,

Locall connected s aces.
Suggested Activities: Discuss f/le applications ofSeparatedSets, Connected and
Disconnected Sets to solve the real-world roblems.

15

IO

15

15

Keywords/Tags:
Metric Space, Topological Spaces, Continuity and Homeomorphism in topological spaces,
Se arable s aces in to 010 ical s ace.

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

Suggested Readings:
TextBooks:

1. G. F. Simmons: Introduction to Topology and Modern Analysis, McGraw Hill Education,
2017.

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

Reference Books:
J. 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 Råo: Topology, Narosa Pthblishing I-louse, 2009.

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

Suggested Equivalent online courses:
htt s://u cmoocs.inflibnet.ac.in/index. h /COL) e c 5



Pattern ofMarks Distribution THEORY PAPER for NEP PG courses
Assessment and Evaluation

Recommended Continuous Assessment Methods-:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 40 Marks
University Examination: 60 Marks
Internal Assessment:
Continuous Comprehensive
Evaluation (CCE):

External Assessment:
University Examination:
Time: 3 Hours

Class Test

Assignment[Presentation

Section (A)- Five very short answer
question (20 words each)
Section (B)- Five short answer
question (200 words each)
Section (C)- Two long answer
question (500 words each)

20 Marks
20 Marks
Total Marlo = 40

02 Marks x 05Questions = 10 Marks
(All 5 Questionsto be attempted)
06 Marks x 05Questions = 30 Marks
(5 Questions to be attempted out oftotal 8
Questions)
10 Marks x 02 Questions = 20

Marks
(2 Questions with each having internal
choice)
Total Marks = 60



Program: 2-Ycar
Post-Graduatc Programmc

Pnrt A — Introduction
• Post-Graduatc I-Ycar Year: 2025Class.

Scincstcr — I

Sulfcct: Mathcjnatics

Real Anal gis Thcor
MMAT0103-T

Session: 2025-2026

2

3

4

5

6

7

Course Code
Course Titlc
Course Type
Pre-requisite (if*any)

Course Learning
Outcomes (CLO)

Credit Value
Total Marks

To study this course, a student must havc had the subject

Mathclnatics at Dc yrcc level 3 Ycar Dc rcc Coursc .

Thc course will cnablc thc students to:
l. Learn thc propcr(ics of Ricmann and Ricmann-Sticltjcs

integrable functionsand applications of thc fundamcntal
theorems of' integration.

2. Understand the concepts of convergence and term by term
integration and differentiation ofa power scries.

3. Understanding and evaluating uniform convergence of

scries ofrcal valucd functions.
4. Analyzing the relation between uniform convergence and

continuity, uniform continuity and differentiation and

inte ration of se uences of real valued functions.
5 Credits
Max. Marks: 40 + 60 Min. Passin Marks: 40

Par R — Content of thc Course

Module

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

Topics

1

11

111

Indian Knowledge System:
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,

Opcn and Closed Set, Interior and Closure ofa Set, Bolzano-Weierstrass
Theorem.
Suggested Activities: Discuss Limit Points ofa set, Open and Closed Set, Interior
and Closure o a Set.

Riemann Integral, Integration and Differentiation:
Riemann Integral: PropcrLies of' Rictnann stuns, Ricinann integrability,
Propertics of Riemann integrable functions, Rielnann integration and
continuit Inle n•aJ as a Jimii of stuns. Inte 'ration and Dil'fierentiatio

No. of
Lectures

02

5



VI

Fundamental thcotun of calculus, Mcali value theorems of integral
calculus, Inte yrationb arts Chan or variablcs.
Suggested Activities: Unders/anding the properties of Rienrann integrable

. functions and their applications.
Rietnnnn-Stieltjcs Integral:

Definition, cxistcncc and propcrtics or Ricmann-Sticltjcs intcgral,
Relation Between Riemann and Ricmann-Sticlljes integral, Mean value

theorem, Integration and differentiation, Fundamental thcorcm of calculus

for Rietnann-Stieltjcs integral, Intcgration of vcclor valucd functions,

Rectifiablc curves.
Suggested Activities: Gives the applications of Riemann-Stieltjes Integral in

various telds.
Improper Integral and Fourier Scrics:
Improper integrals and their convergence: Comparison tests and El-test,

Abelis and Dirichlet's tests. Absolute and Conditional convcrgence of
improper integrals, Frullani's intcgral as a function of a parameter,
Diffcrntiability & integrabilityofan integral ofa function ofa paramctcr,
Fourier series for half and full intervals.
Suggested Activities: Discuss the application of Fourier Series in Signal

Processin and Communications.

Uniform Convergence and Power Series:
Pointwise and uniform convergence of sequences of functions: Cauchy's
general principle of uniform convergence, Wcicrstrass Mn-Test, Uniform
convergence of series of functions: Weierstrass M-test, Uniforln

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: Analyzing the relation between uniform convergence and
continuity.

15

18

20

Keynvords/Tags:
Real Numbers, Riemann Integral, Riemann-Stieltjes Integral, Improper Integral, Fourier Series,
Uniform Conver ence Powe Series.

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

SuggeSted Readings:
Text Books:

l. Walter Rudin: Principles of Mathematical Analysis, McGraw Hill Education, Third
edition, 2017.

2. S. C, Malik and Savita Arora: Mathenuuical analysis, New Age Publication. Delhi,
3. G. F. Simmons: Introduction to Topology and Modern Analysis, McGr,

Education, 2017.
4. Goldbcrg R R: Methods of Real Analysis, Oxford & IBH Publishinm 2020.



Refcrcncc Books:
l. Santi Narayan and M. D. Raisighania: Elcmcnts of Real Analysis, S Chand, 2003.
2. J. R. Munkrcs: Topology, Pcarson; 2nd edition, 2015.
3. D, Somasundaram and B: Choudhary: A Firstcourse in Mathematical Analysis, Narosa

Publishin Housc 1996.
Suggcstcd Digital Plntforms Wcb links:

https://www.eshiksha.mp.gov.in/mpdhc
https://epgp.inflibnet.oc.inn-lomc[VicwSubjcc(?ca(id=25
Suggcstcd Equivalcnt online courscs:
https://nptcl.ac.in/courscs/1 1 1 106142/
https://nptel.ac.in/courses/1 1 1 106153/
ht s://n tcl.ac.in/courscs/1 1 1 106141/



Pattern ofMarks Distribution THEORY PAPER for NEP PG courses

Assessment and Evaluation

Recommended Continuous Assessment Methods-:

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 40 Marks
University Examination: 60 Marks
Internal Assessment:
Continuous Comprehensive
Evaluation (CCE):
External Assessment:
University Examination:
Time: 3 Hours

Class Test

Assignment/Presentation

Section (A)- Five very short answer
question (20 words each)
Section (B)- Five short answer
question (200 words each)
Section (C)- Two long answer
question (500 words each)

20 Marks
20 Marks
Total Marks = 40
02 Marks x 05Questions = 10 Marks
(All 5 Questionsto be attempted)
06 Marks x 05Questions = 30 Marks
(5 Questions to be attempted out oftotal 8
Questions)

10 Marks x 02 Questions = 20

Marks
(2 Questionswith each having internal
choice)
Total Marks = 60



I
2

3

4

5

(D

6

7

Progranu 2-Year Class:Post-Graduate Progranune

l.

Course Code
Course Title
Course Type
Pre-requisite (if any)

Course Learning
Outcomes (CLO)

Credit Value
Total Marks

Part A — Introduction
Post-Graduate I-Ycar Ycar: 2025 Session: 2025-2026

Scmcstcr— I

Sub'cct: Mathematics

Cofil lcx Anal is Theo
IMMAT0104-T

To study this coursc, a student must havc had thc subject
Mathcmatics at Dc yrcc lcvcl 3 Ycar Dc rcc Coursc .

The course will enablc the sludcnts to:

2.

•3.

4.

5.

6.

Visualize complex numbers as points of R2 and
stereographic projection of complcx plane on the Ricmann
sphere.
Rccognizc thc significancc of diffcrcntiabifity and

analyticity of complex functions.
Use Cauchy-Goursat theorem and Cauchy integral formula
in evaluation ofcontour integrals.
Apply Liouville's theorem in fundamental theorem of
Algebra.
Learn Taylor and Laurent series expansions of analytic
functions.
Clagsify thenature of singularity, poleg and residues and
a I Cauch residue theorem.

5 Credits

Max. Marks: 40 +60 Min. Passin Marks: 40

Part B — Content of the Course

Module

1

11

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

Topics

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

Complex Analysis:
Dr. C. T. Ra•a o al, Dr, S. Minakshisundaram

ComplexNumber and Functions:
Introduction of complex numbers and their geometrical representation:
Extendcd complex plane, Stereographi& projection of complcx numbers.
Continuity and differentiability of complex functions, Analytic functions,
Cauchy-Riemann equations, Harmonic functions, Polar form of Cauchy-
Riemann e uations.
SuggestedA ctipities: Discuss lhe applications ofCauchy-Riemann equations and
Hartnonic unctions.

No. of
Lectures

02

15



111

(D

D

Complcx Integration:
Definition and cxamplcs of complcx intcgration, Absolutc valuc of a

cotnplex integral, Cauchy's Thcorcm, Cauchy's-Goursat theorem,
Cauchy's integral forniula, Highcr ordcr derivatives, Morcra's theorem,
Cauchy's inequality, 'Liouvillc's thcorcrn, Taylor's thcorcm, Laurent
theorem.

Suggested Activities: Using Cauchy-Goursa/ thcorcm and Cauchy integral

fonnula in evaluation ofconlour integrals.

Poles, Zeros and Singulnritics:
Introduction po)cs, zeros and singularjtics, Mcromorphic Cuoction,

Argument principle, Rouchejs thcorem, 'Fundamcntal thcorcm of algcbra,

Maximutn modulus rinci le Schwarz lemtna.
Suggested Activities: Discuss the applications of Argumen( principle and
Rouche's theorem.

Calculus of Residues:
Residue, Cauchy's Residue theorcm, Evaluation of integrals:

f(cose, sin9) dB, dx, cosmx and sinmx as a factor in the
inte and. Inte ration ofman valued functions.
Suggested Activities: Discuss the applications of Calculus ofResiducs to solve

various problems,

Mobius Transformation and Conformal Mapping:
Mobius Transformation, their properties and classification, Conformal
Ma in and their ro ertics.
Suggested Activities: Real world applications of Mobius Transformation and
Con ormal Ma in

18

15

15

10

Keywords/Tags:
Complex Numbers, Complex Function, Complex Integration, Poles, Zeros, Singularities,
Calculus of Residues, Mobius Transformation, Conformal Ma in

Part C — Learnin Resources
TextBooks, Reference Books Other Resources

Suggested Readings:
Text Books:

I. L. V. AJhfors: Complex Analysis, McGraw Hill Education;Third edition, 2017.
2. T. Pati: Functions ofa Complex Variables, Pothishala Pvt. Ltd, 1986.

Reference Books:
l. Ponnuswamy S: Foundations of Co:npJex Analysis. Alpha Science International Ltd,

edition, 2005.
2. V. Karunakaran: Complex Analysis, Narosa Publication, 2()()5.

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

Suggested Digital Platfor:ns, Web 'lilik$:
https://www.eshiksha.mp.gov.in/mpdhe
https://epgp.inf1ibnet.ac.in/J•lome/ViewSubjecl?calid=25

2m

Su ested E uivalent online courses:



Pattern ofMarks Distribution THEORY PAPER for NEP PG courses
Assessment and Evaluation

Recommended Continuous Assessment Methods-:

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 40 Marks
University Examination: 60 Marks
Internal Assessment:
Continuous Comprehensive
Evaluation (CCE):
External Assessment:
University Examination:
Time: 3 Hours

Class Test

Assignment[Presentation

Section (A)- Five very shon answer
question (20 words each)
Section (B)- Five short answer
question (200 words each)
Section (C)- Two long answer
question (500 words each)

20 Marks
20 Marks
Total Marks = 40
02 Marks x 05Questions = 10 Marks
(All 5 Questions to be attempted)

06 Marks x 05Questions = 30 Marks
(5 Questions to be attempted out oftotal 8
Questions)
10 Marks x 02 Questions = 20

Marks
(2 Questions with each having internal
choice)
Total Marks = 60



Program: 2-Year
Post-Graduate Programme

Class:
Part A — Introduction
Post-Graduate I-Year Ycar: 2025 Session: 2025-2026

Scmcstcr— II

Sutfcct: Mathcmatics

Advanccd Abstract Al rcbra - IT Thco
MMAT0201-T

2

3

4

5

6
7

Course Code
Coursc Titlc

Course T e

Pre-requisite (if any)

Course Learning
Outcomes (CLO)

Credit Value
Total Marks

To .study this course, a student must have had the subject

Mathematics at Dc rcc lcvcl 3 Ycar Dc rcc Coursc .

Thc coursc will enable thc students to:

l. Lcarn thc fundamental properties of finite field extensions

and classification of finite fields.
2. Analyzing the characterize perfect fields using separable

extensions.
3. Construct cxamplcs of automorphism group of a field and

Galois extensions.
4. Understand Modules, Identify and construct example of

modules and apply homeomorphism theorems on the same.
5. Distin iSh bctwccn frce sim le and semi-sim le modules.

5 Credits
Max. Marks: 40 + 60 Min. Passin Marks: 40

Part B — Content of the Course

Module

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

Topics

rndian Knowledge System:
Contribution and biography of followinpIndian Mathematicians in1
Advanced Abstract'AJgebra:

Dr. C. S. Seshadri Dr. M.S. Ra Jhunathan Dr. R. Balasubramanian
Splitting fields, Normal extensions, Finite fields, Classification of finite
fields, Se arable and inse arable extensions.11
Suggested Activities: Discuss about the applications of Splitting fields and
Finite zelds in Cr to ra h

Perfect field, Simple extension, Automorphism ofextensions, Fixed field,
Artin theorem.

111
SuggestedActivities: Discuss howPerfectJield and Fixedfield be used in coding
theo

Galois extension, Fundamental theorem of Galois theory, Fundamental
TV theorem of Algebra, Roots of unity, Cyclic cxtcnsions, Polynomials

solvable b radicals

No. of
Lectures

02

14

14

15



V

VI

Al ebra and c clic extension are useful in com uter science.

Introduction ofModules and their properties. Submodules,
Quotientmodules, Home orphism and Isomorphism of
modules.
Suggested Activities: Discuss how modules be used in coding
theo
Cyclic modules. Simple modules, Semi-simplemodules, Free
modules, Schur's lemma.
Suggested Activities: Discuss the applications of Free modules
and Schur's lemma.

15

15

Keywords/Tags:
Splitting fields, Perfect field, Normal and Separable Extension, Galois Theory, Cyclic
extensions, Modules Free modules, Schur's lemma.

Part C-Learnin 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. N. Herstein: Topics in Algebra, Wiley Eastern Ltd. New Delhi. 1977.

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

2. 2. Shanti Narayan: A text Book ofModern Abstract Algebra, S. Chand and
Company. New Delhi, 1967.

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

Ltd; Delhi, Ei hth edition, 2006.
Suggested Digital Platforms Web links:
https://www.eshiksha.mp.gov.in/mpdhe
https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=25
Suggested Equivalent online courses:
ht s://u cmoocs.inflibnet.ac.in/index. h /courses/view u /335



Pattern ofMarks Distribution THEORY PAPER for NEP PG courses

Assessment and Evaluation

Recommended Continuous Assessment Methods-:

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 40 Marks
University Examination: 60 Marks
Internal Assessment:
Continuous Comprehensive
Evaluation (CCE):

External Assessment:
University Examination:
Time: 3 Hours

Class Test

Assignment/Presentation

Section (A)- Five very short answer
question (20 words each)
Section (B)- Five short answer
question (200 words each)
Section (C)- Two long answer
question (500 words each)

20 Marks
20 Marks
Total Marks = 40
02 Marks x 05Questions = 10 Marks
(All 5 Questionsto be attempted)
06 Marks x 05Questions = 30 Marks
(5 Questions to be attempted out oftotal 8
Questions)
10 Marks x 02 Questions = 20

Marks
(2 Questions with each having internal
choice)
Total Marks = 60



Program: 2-Ycar
Post-Graduate Progranunc

Class:
Part A — Introduction
Post-Graduatc I-Ycar Y car: 2025

Scmcstcr—
Sub-cct: Mathc• atics

- 11 TheorTo 010

MMAT0202-T

Session: 2025-2026

I

3

4

5

6
7

Course Code
Course Title
Course Typc
Pre-requisite (if any)

Course Learning
Outcomes (CLO)

Credit Value
Total Marks

To study this course, a student must have had the subject

Mathematics at Dc rcc lcvcl 3 Ycar De rcc Coursc .

Thc course will enable thc students to:

1. Understand separation axioms TO, T l, T2, T 3, T4-spaces
their characterization and basic properties.

2. Recognize the compactness, sequentially and countably
compact sets, Stone-Cech compactification.

3. Using the Tychonoffproduct topology in terms of standard
subbase and its characterizations.

4. Able to prove Tychonoffs theorem, Understand
Countabilit and roduct s aces.

5 Credits

Max. Marks} 40 + 60' Min. Passin Marlcs: 40

Part B — Content of thc Course

Module

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

Topics

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

Dr. Ka il Paran•a e Dr. Sankaran Viswanath
Basic properties of compactness, Compactness and Finite Intersection
Property, Compactness and Bolzano-Weierstrass Property, Heine Borel
Theorem, Local com actness, LindeloffS aces and Theorem.

No. of
Lectures

02

11

111

IV

Suggested Activities: Discuss lhe applications of Finite Intersection Property
and Bolzano-Weierstrass Pro ert
To-Spaces or Kolmogrov Spaces, T I-Sbaces or Quasi-separated Spaces,
T2-Spaces or HausdorffSpaces,T3-Spaces or Regular Spaces, T A-Spaces
or Normal S aces.
SuggestedActivities:Discuss how 'T2-Spaces and TrSpaces he used in Machine
Learnin andRobotics.
Completely Normal Spaces, yular Spaces, Tychonoffete

15

18

10
S aces, One-Point Conl actifi n nc- c conl )actification.



V

VI

Stone-Cech compactification to solve the problems related to

Machine Learnin , and Robotics.
Tychon offproduct topology in terms of standard subbase and its
characterizations, Projection Function, Characterization of
Tychon off product. Suggested Activities: Discuss the

a lications of Characterization of chon off roduct.
Suggested Activities: Discuss the applications of
Characterization ofT chon off roduct.
Separation axioms and product spaces, Connectedness and
product spaces, Compactness and product spaces, Tychon offs
theorem Countabili and roduct s aces.

Suggested Activities: Discuss the applications of Compactness
and product spaces, Tychon offs theorem in Machine Learning
and Robotics.

15

15

Keywords/Tags:
Compactness in topological spaces, Local compactness, Separable spaces in topological
s ace, Connectedness and roduct s aces, Countabili and roduct s aces.

Part C-Learnin Resources
Text Books, Reference Books, Other resources

Suggested Readings:
Text Books:

1. G. F. Simmons: Introduction to Topology and Modern Analysis, McGraw Hill
Education, 2017.

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

Reference Books:
1. K. D. Joshi: Introduction to General Topology,New Age International Private

Limited, 2017.
2. T. B. Singh, Elements ofTopology, CRC Press, Taylor& Francis, 2013.
3. K. Chandrasekhara Rao: To 010 Narosa Publishin House 2009.

Suggested Digital Platforms Web links:
https://www.eshiksha.mp.gov.in/mpdhe
https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=25
Suggested Equivalent online courses:
htt s://u cmoocs.inflibnet.ac.in/index. h /courses/view



Pattern of Marks Distribution THEORY PAPER for NEP PG courses

Assessment and Evaluation

Recommended Continuous Assessment Methods-:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 40 Marks
University Examination: 60 Marks
Internal Assessment:
Continuous Comprehensive
Evaluation (CCE):
External Assessment:
University Examination:
Time: 3 Hours

Class Test

Assignment/Presentation

Section (A)- Five very short answer
question (20 words each)
Section (B)- Five short answer
question (200 words each)
Section (C)- Two long answer
question (500 words each)

20 Marks
20 Marks
Total Marks = 40
()2 Marks x 05Questions = 10 Marks
(All 5 Questionsto be attempted)
06 Marks x 05Questions = 30 Marks
(5 Questions to be attempted out oftotal 8
Questions)
10 Marks x 02 Questions = 20

Marks
(2 Questions with each having internal
choice)
Total Marks = 60



Progran).• 2-Year
Post-Graduate Progranunc

Class:
Part A — Introduction
Post-Graduatc I-Ycar Y car: 2025 Session: 2025-2026

Scmcstcr — II
Sub •cct: Mathcmatics

Lcbcs yuc Measure and Intc rration Theo

MMAT0203-T

2

3

4

5

6
7

Course Code
Course Title
Course Type
Pre-requisite (if any)

Course Learning
Outcolnes (CLO)

Credit Value
Total Marks

To study this course, a student must have had the subject
Mathcmatics at Dc rcc lcvcl 3 Ycar Dc ' cc Coursc .

The course Will enable thc students to:
l. Understand and idcntify Lebesgue outcr 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, Hölder and Minkowski

inequalities.
5. Recognize the convergence in measure, uniform

conver encc and almost uniform conver ence.
5 Credits
Max. Marks: 40 + 60 Min. Passin Marks: 40

Part B — Content of the Course

Modulc

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

Topics No. of
Lectures

(D
1

II

111

IV

Indian Knowledge System:
Contribution and biography of following Indian Mathematicians in
Lebesgue Measure and Integration:

Dr. M. G. Nadkarni Dr. R. Balakrishnan Dr. K. R. Parthasarath

Lebesgue outer measure, Measurable sets, Regularity of a measure,
Measurable function, Borel and Lebesgue measurability of sets, Non-
measurable sets.

Suggested Activities: Discuss on applications ofLebesgue Outer Measure, and
Measurable Sels in modern technolo 'v.
Lebesgue Mcasurablc Function and its Properties, Stcp Function,
Operations on Measurable Functions, Characteristic Function, Simple
Function Borel Measurable Function, Littlewood's three rinci lcs.
Suggested Activifies: Used in defining loss fitnctions over continuous data
distributions. A /icationo Characteristic Fitnclion in Mac/line Learning.
Lebesguc Integral ofa Bounded Function Over a Set of Finite Measure,
Properties of Lebesgue Integral for Bounded Measurable Functions-»
Inle ral ofNon-Ne 'alive Measurable Functions.

02

14

14

1



V

VI

Suggested Activities: Discuss on applications of Properties of lhe LebesgueInte ral in Econonlics, Si Proccssin r.The four derivatives, Functions of bounded variations, Lebesguedifferentiation theorem, Diffcrcntiation and integration, Tntcgral of
Derivative.
SuggestedActivities: Discuss how Lebesgue DifferentiationTheorem be used in
Machine Learnin , Finance and Thennod 'namics.
The LP-spaces, Convex functions, Jcnscn's inequality, Höldcr and
Minkowski inequalitiés for V-spaces, Completeness of LP, Convergence
in mcasurc Almost uniform convcr cncc.
Suggested Activities: Analysing how V -spaces and Almost Uniform
Convej ence can be used in Machine Learnin and Si nal Processin .

15

15

Keywords/Tags:
Lebesgue outer measure, Littlewood's three principles, Lebesgue Integral, The four derivatives,
Hölder and Minkowski inc uålities for lip-s aces?

Part C — Learnin Resources
Text Books Reference Books Other Resources

Suggested Readings:
Text Books:

l. G. dc Barra, Measure Theory and Intcgration, Wiley-Eastern Ltd., 1981.

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. I. 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:
https://www.csh iksha.mp.goé.in/mpdhe
https;//epgp.inflibnet.ac.in/HomeNiewSubject?catid=25
Suggested Equivalent online courses:
htt s://u cmoocs.inflibnet.ac.in/index. h /courses/view u 335

-O



Pattern ofMarks Distribution THEORY PAPER for NEP PG courses
Assessment and Evaluation

Recommended Continuous Assessment Methods-:

Maximum Marks: 100
Continuous ComprehensiveEvaluation (CCE): 40 Marks
University Examination: 60 Marks
Internal Assessment:
Continuous Comprehensive
Evaluation (CCE):
External Assessment:
University Examination:
Time: 3 Hours

Class Test

Assignment/Presentation

Section (A)- Five very shon answer
question (20 words each)
Section (B)- Five short answer
question (200 words each)
Section (C)- Two long answer
question (500 words each)

20 Marks
20 Marks
Total Marks = 40
02 Marks x 05Questions = 10 Marks
(All 5 Questionsto be attempted)
06 Marks x 05Questions = 30 Marks
(5 Questions to be attempted out oftotal 8
Questions)
10 Marks x 02 Questions = 20

Marks
(2 Questions with each having internal
choice)
Total Marks = 60



Program: 2-Ycat
Post-GraduateProgrammc

1

2

3

4

5

(D

Course Code
Course Title
Course Typc
Pre-requisite (if any)

Course Learning
Outcomes (CLO)

6

7

Credit Value
TotalMarks

Part A Introdilbtion
Class: Post-Graduatc I-Year Year: 2025 Session: 2025-2026

Semester — II
Sub'ect•. Mathcmatics

Differential Geometr Theor
MMCB0204-T

To study this course, a student must have had the subject
Mathematics at De ree level 3 Year De ree Course .

The course will enable thc students to:
l. Understand parametric reprcsentation of a curve and a

surface, Osculating Plane.
2. Understand curvature and principal normal, Circle of

curvature, Able to prove Frenet-Serrct formulae.

3. Understand Locus of centre of curvature, Osculating
sphere, Involutes and Evolutes ofa curve.

4. Derive tangent planc to a surface, Understand Ruled

surraces.
5. Introduce with curvilinear co-ordinates, Understand

Fundamental Ma nitude of first order.

5 Credits
Max. Marks: 40 + 60 Min. Passin Marks: 40

Part B - Content of the Course

Module

1

11

111

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

Topics

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

Differential Geometry:
Dr. K. Varadara•an Dr. Ra•endra Bhatia Dr. M. S. Narasimhan

Curve in Space: Tangent to 'Curve, Curvature, Torsion, Frcnet-Seret
Formulae, Contact ofa Curve and a Surface.
Suggested Activities: Discuss how Tangent to a Curve and Torsion be used in
Robotics.
Osculating Plane (Plane of Curvature), Helix, Osculating Circle (Circular
Curvature), Locus of Centre of Circular Curvature, Osculating Sphere
S herical Curvature , Locus of Centre of S herical Curvature.
SuggestedActivities: Discuss on applications ofOsculating Plane in A erospaceand Osculatin S here in Aerod namics.

Involute and Evolute Curve, Curvature and Torsion of Involute Curve,
Curvature and Torsion ofEvolute Curve.

No. of
Lectures

02

15

18

10Suggested Activities: Discuss on applications of Curvature & Torsion ofInvolute in Biomechanics, Curvature & Torsion of Evolute in Neuroscience.



V

VI

Surface: First and Sccond Fundamental Form, Normal Curvature,
Principal Curvature, Linc of Curvature, Derivativc of Unit Normal,
Rodri LICS Formula.
Suggested Activities:Discuss how Nornwl.,Ct1kvafure he used in Biomechanics
and Princi al Curvatures can be used in Medical Ima in

Jochi-Misthal Thcorcm, Angle Between Two Directions, Condition for
Orthogonal Families of Curves, Euler's Theorem, Umbilics Points and
Surracc Mcunicrs Theorcm.
Suggested Acti"ities: Discuss on applicationsofUnbilic Points and Surfaces in

Medical Inra in and An Ie Befil'een Direclions in Robotics.

15

15

Keywordsnags:
Curve in Space, Frenet-Seret Formulae, Osculating Plane, Involute and Evolutc Curve, Surface,
Normal Curvature, Princi al Curvature Umbilics Points and Surface.

Part C - Learnin Resources
Text Books Reference Books Other Resources

(D Suggested Readings:
Text Books:

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

Allahabad,1965.
2. B. B.Sinha, Differential Geometry-An •Introducqon,$hyam Prakashan Mandir., Allahabad, 1978.

Reference Books:
I. 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. 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 ofTensors, Princeton University Press,
New Jersey, 1949.

Suggested Digital Platforms Web links:
https://www.eshiksha.mp.gov.in/mpdhe
https://epgp.inflibnet.ac.in/Home/ViewSubject
Suggested Equivalent online courses:

h s://u cmoocs.inflibnet.ac.in/index. h /courses/view u 36



Pattern ofMarks Distribution THEORY PAPER for NEP PG courses

Assessment and Evaluation

Recommended Continuous Assessment Methods-:

Maximum Marks: 100
Continuous ComprehensiveEvaluation (CCE): 40 Marks
University Examination: 60 Marks
Internal Assessment:
Continuous Comprehensive
Evaluation (CCE):
External Assessment:

University Examination:
Time: 3 Hours

Class Test

Assignment/Presentation

Section (A)- Five very short answer
question (20 words each)
Section (B)- Five short answer
question (200 words each)
Section (C)- Two long answer
question (500 words each)

20 Marks
20 Marks
Total Marks = 40
02 Marks x 05Questions = 10 Marks
(All 5 Questions to be attempted)
06 Marks x 05Questions = 30 Marks
(5 Questions to be attempted out oftotal 8
Questions)
10 Marks x 02 Questions = 20

Marks
(2 Questionswith each having internal
choice)
Total Marks = 60



2

3
4

5

Progrnm: 2-Ycar
Post-Graduate Programme

l.

Course Code
Course Title
Course T e

Prc-rcquisitc (if any)

Cortne Leaming
Outcomes (CLO)

Part A — Introduction
Class: Post-Graduatc I-Y car Y car: 2025 Session: 2025-2026

Scmcstcr
Sutfect: Mathematics

Foundational S ills for Carcer Success Theo

VAC CHM/EESC

To study this coursc, a studcnt must havc had any subject at Dcgrcc

level 3 Ycar Dc rcc Course .

The course will enable thc students
to:

2.

3.

4.

5.

6.

7.

8.

Use appropriate tone, pitch, and languagc based on audience

and purpose.
Interpret body language, facial exprcssions,

and gestures

accurately.
Analyzc sentence components to improve grammar and

clarity.
Conduct a personal SWOT (Strengths, Weaknesses,

Opportunitics, Threats) analysis.
Develop strategics to stay motivated and maintain a positive
mindset.
Understand the functions and feptures of common
preséntation software (e.g., PowerPoint, Google Slides).
Insert and format text using headings, bullct points, and
styles.
Integrate animations, transitions, and multimedia (audio,
video into resentations.

6

7

Credit Value
Total Marks

2 Credits
Max. Marks: 40 + 60 Min. Passin Marks: 40

Part B — Content of the Course

Module

Total No. of Lectures (in hours per week): 2 hours per week
Total Lectures: 30 hours

Topics

Indian Knowledge System:
Gurukul — Discipline & Time Management, Natyashastra — Critical
Thinkin Panini's shtadh a i — Communication.
Communication Skills: Verbal Communication, Non-Verbal
Communication, active Listening, Writing Skills: Parts of Speech,
Sentences. Self-management Skills: Strength and Wcakncss Analysis,
Motivation and Positive Attitude Result Orientation Self-awareness.

No. of
Lectures

02

14

Suggested Activities: Practice mock inlen'iewsj
Case Stud)' Anal sis, "Who Am I?"Exercise.

Peer Editing, SWOT Activift„



Information and CommunicationTechnology Skills: PrcscntationSoftware, Opening, Closing, Saving and Printing a Presentation, Workingwith Slides and Text in a Presentation, Advanccd Featurcs used inIll
14Presentation.

SuggestedActivities: PFescnfationBasics Relay, Slide Design Challenge, Create
a Tutorial Presentation,

Keywords/Tags:
Communication Skills, Self-mana rcmcnt Skills, ICT Skills.

Part C — Lcarninr csourccs
Text Books Refercnce Böoks, Other Rcsourccs

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

Suggested Digital Platforms Web links:
https://www.eshiksha.mp.gov.in/nvdhe
https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp_con tent/S0016 i O/POO 1800/M025909/ET/J

5 13941412MODULE9SkillsforEmployment,LifeSkillsandEntrepreneurshipFina120.9.2017-

Edited.pdf
https://epgp.inflibnet.ac.in/epgpdata/uploads/cpgp_contentJS001610/POO1800/M025902/ET/l
513941219MODULE2PersonalityDevelopment-Editcd.pdf

Suggested Equivalent online courses:
https://nptel.ac.in/courses/1091041 15

htt s://n tel.ac.in/courses/109104107



Pattern ofMarks Distribution THEORY PAPER for NEP PG courses

Assessment and Evaluation

Recommended Continuous Assessment Methods-:

Maximum Marks: 100

Continuous ComprehensiveEvaluation (CCE): 40 Marks
University Examination: 60 Marks
Internal Assessment:
Continuous Comprehensive
Evaluation (CCE):

External Assessment:

University Examination:
Time: 3 Hours

Class Test

Assignment/Presentation

Section (A)- Five very shon answer
question (20 words each)
Section (B)- Five short answer
question (200 words each)
Section (C)- Two long answer
question (500 words each)

20 Marks
20 Marks
Total Marks = 40

02 Marks x 05Questions = 10 Marks
(All 5 Questionsto be attempted)
06 Marks x 05Questions = 30 Marks
(5 Questions to be attempted out oftotal 8
Questions)
10 Marks x 02 Questions = 20

Marks
(2 Questions with each having internal
choice)
Total Marks = 60



Program: 2-Year

Post-Graduate Progranune

part A Introduction
Class: Post-Graduate II-Year

(Semester Ill)

Sub'ect: Malhelllatics

Year:
2026

Session: 2026-2027

I
2

3

4

5

6
7

OPTION-I

Course Code
Coutse Tille
Course e

Pre-requisite (if any)

Course Learning
Outcomes (CLO)

Credit Value
Total Marks

Functional Anal sis-l Theo
MMAT0301-T

To study this course, a student must havc had thc subject
Mathematics at De ree level 3 Year De e Course .

The course will enable tlle students to:
1. Understanding the Normed linear spaces, Banach spaces,

Linear operator, Linear functional,
2. Analyzing the Properties of Normed linear spaces,

Botiilded linear operators and Bounded linear functional.
3. Evaluatin tlle exam Ies of Banach s aces Dual s ace.

5 Credits
Max. Marks: 40 + 60 Min. Passin Marks: 40

Part B — Content of Che Course

Module

1

11

111

IV

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

Topics

Indian Knowledge System:
Contribution and biography of following Indian Mathematicians in
Functional Analysis:

Dr. M. S. Narasimhan, Dr. S. R. S. Varadhan

Normed linear spaces, Properties of Normed linear spaces. Holder's,
Minkowski's and Cauch s in ualitiese Banach s aces and exam les.
Suggested Activities: Discuss the åpplications of Normed Linear Spaces,
Hölder's Inequality and Minkowski 'sInequality in Machine Learning and data
science.

Finite dimensional normed linear spaces and subspaces, Quotientspace
ofnormed linear s aces and its eom leteness,

Suggested A ctipities: Discuss hoveFinite dimensionalnormed linear spaces and
subs jaces are used in Machine Learnin and Si nal Processin

Bounded and Continuous linear operators, Equivalent norms, Riesz
lemma and com actness.
SuggestedActivities: Discuss the applications ofBounded& Continuous Linear

O eratorsinsi nal rocessin .

Linear functional, Dual spaces and Reflexive spaces. Hahn-Banach
theorem for real linear spaces, Hahn-Banach theorem for complex linear
s ace and normed linear s aces,

No. of
Lectures

02

15

14

15



Suggested Activities: Discuss the application ofLinear functionalin Machine
Learnin and Hahn-Banach theorem in (.;atne Theo'

Bairets Category Theorem, Uniform Boundedness theorem. Open

ma in and Closed rra h theorems.
VI

Suggested Activities: Discuss on Daire's Category Theorem and Closed graph
theorem to solve real vvnrld v•obletns.

Kcywords[Tngs:

15

D

Normed linear space, Banach space, Bounded and Continuous linear operators, Linear
functional, Baireis Catc o Theorem.

Part C— Learnin Resources
Text Books Rcfercnce Books Other Resources

Suggested Readings:

TextBooks:
l. E. Krcyzig, Introductory Functional Analysis with applications, John Wiley and Sons,

New York, 1978.
2. G. F.Simmons, Introduction to Topology and Modern Analysis Mc Graw Hill, New York,

1983.

Reference Books:
I. B. Choudharyand Sudarshan Nanda, Functional Analysis with applications, Wiley Eastern
Ltd., 2018.

2. P, K. Jain, O, P. Ahuja and Khalil Ahmad, Functional Analysis, New Age International
(P) Limited, 1997.

3. K. K. Jha, Functional Analysis and its Applications, Students' Friend, 1986.
4. B. V. Limaye, Functional Analysis, Wiley Eastern Ltd.

Suggested Digital Platforms Web links:
https://www.eshiksha.mp.gov.in/mpdhe
https://cpgp.inflibnct.ac.infHomcNicwSubjeOt?catid=25
Suggested Equivalent online courses:



Pattern ofMarks Distribution THEORY PAPER for NEP PG courses

Assessment and Evaluation

Recommended Continuous Assessment Methods-:

Maximum Marks: 100
Continuous ComprehensiveEvaluation (CCE): 40 Marks
University Examination: 60 Marks
Internal Assessment:
Continuous Comprehensive
Evaluation (CCE):

External Assessment:
University Examination:
Time: 3 Hours

D

Class Test

Assignment/Presentation

Section (A)- Five very short answer
question (20 words each)
Section (B)- Five short answer
question (200 words each)
Section (C)- Two long answer

20 Marks
20 Marks
Total Marks = 40
02 Marks x 05Questions = 10 Marks
(All 5 Questions to be attempted)

06 Marks x 05Questions = 30 Marks
(5 Questions to be attempted out oftotal 8
Questions)
10 Marks x 02 Questions = 20

Marks
(2 Questionswith each having internal

choice)
Total Marks = 60

question (500 words each)



Program: 2-Year
Post-Graduate Programme
OPTION-I

Class;

Part A Introduction
Post-Graduale II-Year
(Semester — III)

Sulfect: Mathematics

Year:
2026

Session: 2026-2027

I
2

3
4

5

6

7

Course Code
Title

Coutse T e
PIC-æquisite (if any)

Course Learning

Outcomes (CLO)

Credit Value
Total Marks

Advanced S ecial Functions-I Theo
MMAT0302-T

To study this course, a student must havc had the subject
Mathematics at De ree level 3 Year De

•

e Course .

The course will enable the students to.'

l.

2,

3.

4.

5.

Understand Gamma, Beta functions and difference
equation.
Compute Factorial function and Gauss
multiplication theorem.
Recognize Hypergeometric -and contiguous function
relations.
Use Hypergeometrical differential equation, elementary
series manipulations,
Applications of Bessel function in various field such as

Indus etc.

5 Credits

Max.Marks: 40 + 60 Min. Passin Marks: 40

Part B — Content or (Ile Course

Module

1

11

111

IV

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

Topics

Indian Knowledge System:
Contribution and biography of following Indian Mathematicians in
Advanced Special Functions:

Srinivasa Ramanu 'an,Dr. EIårish-Chandra
Gamma and Beta Functions: The Euler or Mascheroni Constant y,
Introduction to Gamma Function, Series for / r(z), Difference
uation z +1 = zr z

SuggestedActivities: Discuss lhe applicationsof Gamma and Beta Functions.

Introduction to Beta function, Value of r — z), Factorial function,

Le yendrets du lication formula Gauss multi licati01Hheorem.
Suggested Activities: Discuss the various applicationsofLegendre's duplication
ormu/a and Gauss medli liea{ion theorem.

Hypergeometric functions: Function 2Fl (a, b; c;z), Simple integral form
of 2Fl (a, b', c; z), Evaluation of 2F1 (a, b; c; I), Contiguous function
relations.

No. of
Lectures

02

15

15



Suggested Activities: Discuss the applicafions of Ilypergeometric Function
2F a, b; c" z to solve real vvorld »roblems.
Hypergeometrical differential equation and its solutions, Elementary
series rnatlipulations, Simple trans l'orrnaliøn, Relations between functions
of zancl I
Suggested Activities: Discuss how Elcunentary Series Manipulations and
Relations between functions and (l z) are used it! Signal processing,
machine learnin and to •rct

Bessel Function: Definition of Bcsscl's difTcrcnLial equation,
Generatin function Bessel's inte ral with index halfand an odd intc 'cr.VI
Suggested Activities: Discuss the applications of Bessel function in Signal
Processin . Control S •stems and Medical Ima in .

Keywordsrrags:

15

C)

Gamma and Beta Functions, Legendrets duplication formula, Hypergeometric Functions,

Sim lc transformation Bcsscl Functions Bessel's inte ral with index half and an odd inte er.

Part C Learnin Resources
Text Books Reference Books Other Resources

SuggestedReadings:
Text Books:

I. Rainville, E. Special Functions The Macmillan Co., New York, 1971.
2. ftRft -$1

Reference Books:
l. Lcbdev, N. N.: Speciat Functions and Their Applications, Prentice Hall, Englewood

Cliffs, New Jersey, USA 1995.
2. Saran, N., Sharma, S. D. and Trivedi, T. N.: Special Functions with Application, Pragati

Prakashan, 2019.
Suggested Digital Platforms Web links:
https://www.eshiksha.mp.gov.in/mpdhe
htt s://c .inflibnet.ac.in/Home/ViewSub*ect



Pattern ofMarks Distribution THEORY PAPER for NEP PG courses

Assessment and Evaluation

Recommended Continuous Assessment Methods-:

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 40 Marks
University Examination: 60 Marks
Internal Assessment:
Continuous Comprehensive
Evaluation (CCE):
External Assessment:
University Examination:
Time: 3 Hours

Class Test

Assignment[Presentation

Section (A)- Five very short answer
question (20 words each)
Section (B)- Five short answer
question (200 words each)
Section (C)- Two long answer
question (500 words each)

20 Marks
20 Marks
Total Marks = 40
02 Marks x 05Questions = 10 Marks
(All 5 Questionsto be attempted)
06 Marks x 05Questions = 30 Marks
(5 Questionsto be attempted out oftotal 8
Questions)
10 Marks x 02 Questions = 20

Marks
(2 Questions with each having internal

choice)
Total Marks = 60



Program: 2-Year
Post-Graduate Progranune
OPTION-2

Part A In Iroduction
Class: Post-Graduate II-Year

(Semester -- Ill)

Slilfect: Mathematics

Year;
2026

Session: 2026-2027

1

2
3

4

5

6
7

Course Code
Course Title
Course T c

Pre-æquisite (ifany)

Cotlt•se Learning

Outcomes (CLO)

Credit Value
Total Marks

Advanced Discrete Mathematics Theo
MMAT0303-T

To study this course, a student must havc had thc subject
Mathematics at De ree level 3 Year De eeCourse .

The course will enable the students to:

2,

3.

4.

5,

context-free and recursivelyDifferentiate regular,
enumerable languages.
Explain the basic concepts of finite automata and regular
expressions,
Understand Non-deterministic fine automata, Finite

automata, Moore and Mealy Machines.
Design and construct a Turing machine for a computer
language.
Recognize core concepts relating to the theory of

com utation and con utational models.
5 Credits
Max. Marks: 40 +60 Min. Passin Marks: 40

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

Module

I

11

111

Total Lectures: 75 hours
Topics

Indian Knowledge System:
Contribution and biography of following Indian
Advanced DiscreteMathematics:

Pingala - Chandah{ästra, Bhaskara II,
Dr. C. R. Rao Dr. Narendra Karmarkar

Finite Automata and Regular Languages;

Mathematicians in

Alphabets, strings and languages; Regular expressions, regular grammar
and regular languages, Finite automata, Regular languages and their
relationship with finite automata, Pumping lemma for regular languages,
Closure ro erties ofre lar Ian a s.
SuggestedActivities: Discuss lhe applications ofFinite Automata and Regular
Languages in Artificial Intelligence & Robotics and Network Security.
Finite State Machine:
Finite state machines, their transition table and diagrams; Equivalence of
finite state machines, Reduced machines, Finite state machines and
homeomo hism Finite State Machines as Ian rua reco rnizer.

No. of
Lectures

02

13

15



V

(D

VI

Suggested Activities: Discuss the applications of Finite State Machine in

Robotics and l'e/econvnunica(ions.
l)etertuinistic and linite au (ornata:

Deterministic finite automata, Non-dctcrministic finite automata,
DilTerence between (Icterjninistic and non-detcrministic finite automata;
Conversion from non-de(erminislic Io deterministic finite automata.
SuggestedActivities: Discuss on various applicationsofDeterministic and non-
deterministic Inite automata.

Moore and Mealy Mnchincs:
Moore Machine, Mealy Machines, Difference betweenMoorc and Mealy
machines, Conversion from Moore machine to Mealy machine,

Conversion from Meal machine Io Moorcmachine.
Suggested Activities: Discuss the applications of (i) Moore Machine in Traffic
Light Controller, Elevator Control Systems and Digital Watches (ii) Mealy
Machine in Real-Time Control S 'stems.

Pushdown Autotnat;t:
Pushdown automata, Language accepted by pushdown automata,
Difference between pushdown and finite atltomata, Deterministic
Pushdown automata, Non-deleministic Pushdown automata,
Suggested Activities: Discuss how Pushdown automata are used in parsing and
evaluating arithmetic expressions with operator precedence and nested
arentheses.
Turing machine:
Turing machine as a model of computation, Types of Turing machine:
Multi-tape, Multi-track, Non-deterministic, Semi-infinite tape.

Pro ammin with a Turin machine.
Suggested Activities.' •Discuss how Turing machine is used in Artificial
Intelli nce MachineLearnin and C to ra h .

15

IO

10

10

Keywordsnags:
Finite Automata and Regular Languages, Finitc State Machine, Deterministic and non-
deterministic finite automata, Moore and Mealy Machines, Pushdown automata, Turing
machine.

Part C — Learnin Resources
Text Books Reference Books Other Resources

Suggested Readings:
TextBooks:

I. Karibasappa K. G. and Basavaraj S: Anami: Formal Languages and Automata Theory, Wile
2011.

2. J. P.Tremblay and R. Manohar, Discrete Mathematical Structures With Applications To Compu
Science, McGraw Hill Education, 1st edition, 2017.

Reference Books:
I, J. E. Hopcroft, R. Motwani and J. D. Ullman, Introduction to Automata Theory, Languages and

Computation, 2nd Ed., Addison-Wesley, 2001.
2. H. R. Lewis, C.H. Papadimitriou, C, Papadimitriou, Elements of the Theory ofComputation,2nd
Ed. Prentice-Hall NJ 1997.



Pattern ofMarks Distribution THEORY PAPER for NEP PG courses

Assessment and Evaluation

Recommended Continuous Assessment Methods-:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 40 Marks
University Examination: 60 Marks
Internal Assessment:
Continuous Comprehensive
Evaluation (CCE):

External Assessment:
University Examination:
Time: 3 Hours

Class Test

Assignment/Presentation

Section (A)- Five very shon answer
question (20 words each)
Section (B)- Five short answer
question (200 words each)
Section (C)- Two long answer
question (500 words each)

20 Marks
20 Marks
Total Marks = 40

02 Marks x 05Questions = 10 Marks
(All 5 Questions to be attempted)

06 Marks x 05Questions = 30 Marks
(5 Questions to be attempted out of total 8
Questions)
10 Marks x 02 Questions = 20

Marks
(2 Questions with each having internal
choice)

Total Marks = 60



Progranl.• 2-Year
Post-Graduate Programme
OPTION-2

Part A Introduction
Class.• • Post-Graduate II-Year

(Semester— Ill)

Sulfeel: Mathematics

Year:
2026

Session: 2026-2027

(D

I
2
3

4

5

6
7

Counse Code
Course Title
Course T e

Pre-requisite (ifany)

Course Learning

Outcomes (CLO)

Credit Value
Total Marks

C) cration Research heo

MMAT0304-T
To study this course, a student must havc had the subjcct
Mathematics at De ree level 3 Year De ree Coursc .

The course will enable the students to:

l. Formulate real life problems into linear programming
problem.

2, Apply the simplex method to find an optimal solution.
3. Find optimal solution of transportation and assignment

model.
4. Distinguish transportation problem and assignment

problem.
5. Formulate and solve linear programming model of two-

erson zero sum ame.
5 Credits
Max. Marks: 40 + 60 Min. Passin Marks: 40

Part B — Content orthe Course

Module

I

11

111

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

Total Lectures: 75 hours

Topics

Indian Knowledge System:
Contribution and biography of following Indian Mathematicians in
Operation Research:

Dr. P. C. Mahalanobis, Dr. C: R. Rao,
Dr. Bharat Ramaswami Dr. Ra yhavendra Gada kar

Linear Programming Problem:
Basic concepts of linear programming problem, Simplex method and
algorithm, Artificial variables technique, Two-phase method, Big-M
method.
Suggested Activities: Discuss the applications of Simplex method and Big-M
method or solvin real world roblems.

Duality:
Definition and formulation of the dual problem, Primal-dual
relationships, Economic interpretation of the dual, Dual simplex Method,
Sensitivil anal is,

Suggested Activities: Discuss lhe Dual simplex Methodand their applications,

No. of
Lectures

02

13

IO

Name ofBOS: Mathematic$
Date' .



(D

IV

V

VI

VII

Transportation Problcjns:
Mathematical model, Balanced and unbalanced problems, Dcgencracy,
Optimality conditions, Methods to find gtar(ing solution and optimal
solution, Algorithjn för solving titlitgporlation problem, Northwest-
Corner method, Least cost 'Ilethod, Vogel approximation method for
detennination of slattin basic solillion.
Suggested Activities: Discuss on Northwest-Corner method and Least cost
method to solve rrans ortation Problems.
Assignment Problcrns:
Mathematical model, Balanced and unbalanced problcms, Optimality
conditions, Hungarian method, Assignmentproblem and its mathematical
formulation Hun 'arian method for solvin assi 'nment roblem.
Suggested Activities: Discuss on applicationsofHungarian methodfor solving
some real-world problems viz. Taxi dispatch, sports refereeing, collegeproject
allocation.

Network Analysis:
Constraints in network, Construction of network, Critical Path Method
(CPM), PERT calculation, Resource leveling by network techniques,
Advances ofnetwork PERT/CPM .

Su estedActivities: Discuss on a Mica/ionso Network Anal sis in Industr .

Game Theory:
Formulation oftwo-person zero sum games, Solving two-person zero sum
games, Games with mixed strategies, Graphical solution procedure,
Linear programming solution of games, Non-Linear programming
techni es: Kuhn-Tucker conditions Non-ne ative constraints.
Suggested Activities: Discuss how Game theory helps analyzing the common
resource usage and sustainability strategies.

13

12

10

15

Keywordsrraos:
Linear Programming Problem, Duality, Transportation Problems, Assignment Problems, Game
Theo

Part C — Learnin Resources
Text Books Reference Books Other Resources

Suggested Readings:
TextBooks:

l. Kanti Swarup, P. K. Gupta and Manmohan: Opertions Research, Sultan Chand and Sons,
New Delhi, 2014.

2. Guillermo Owen: Game Theory, Emerald Publishing Limited, 4thedition, 2013.
3. S. D. Sharma: Operations Research, Kedar Nath Publication, 2012.
4. Nita H, Shah, Ravi M. Gor and Hardik Soni: Operations Research, PHI Learning Pv

2007.

Reference Books:
I. Mokhtar S. Bazaraa, John J. Jarvis and Hanif D, Sherali: Linear Programmi
Network Flows 2ndEd, John Wile and Sons India 2004,

Name ofBOS: Mathematics
Date:



Pattern ofMarks Distribution THEORY PAPER for NEP PG courses
Assessment and Evaluation

Recommended Continuous Assessment Methods-:
Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 40 Marks
University Examination: 60 Marks
Internal Assessment:
Continuous Comprehensive
Evaluation (CCE):

External Assessment:
University Examination:
Time: 3 Hours

Class Test

Assignment[Presentation

Section (A)- Five very sh01t answer
question (20 words each)
Section (B)- Five short answer
question (200 words each)
Section (C)- Two long answer
question (500 words each)

20 Marks
20 Marks
Total Marks = 40
02 Marks x 05Questions = 10 Marks
(All 5 Questionsto be attempted)
06 Marks x 05Questions = 30 Marks
(5 Questions to be attempted out of total 8
Questions)
10 Marks x 02 Questions = 20

Marks
(2 Questions with each having internal
choice)
Total Marks = 60



Program: au-Year
Post-Graduate Programme
OPTION-I)

Part A Introduction
Class: Post-Graduate II-Year

(Semester TV)

Subieet: Mathematics

Year:
2026

Session: 2026-2027

2

3

4

S

6
7

Course Code
Course Tille
Course Ty e

Pre-requisite (ifany)

Course I-earning

(CLO)

Credit Value
Total Marks

Functional Analysis II (Thcor
MMAT0401-T

To study this course, a student must have had the subject

Mathetnatics at Degree level 3 Year De ree Course ,

The course will enable thc students to:

Understanding the inner product spaces, orthogonality and
Ilillbert spaces.

2. Applying the linear operators in the formulation of
ditTet•ential and integral equations.

3. Analyzing the distinguish between finite and infinite
dimensional s aces.

5 Credits
Max. Marks: 40 + 60 Min. Passin Marks: 40

Part B — Content of the Course

Module

1

11

111

V

TotalNo. ofLectures (in hours per week): 5 hours perweek
Total Lectures: 75 hours

Topics

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

Dr. T, K. Varadara•an,Dr. R. 'R. Silliha
Hilbert space, S01ne properties of Hilbcrl Space: Schwarz inequality,
Parallelo ram Law Polarisation identi
Suggested Activities: Discuss how Hilbert Space, Schwarz Inequality and
Polarization Identity be used in Machine Learnin & AI.

Convex sets. Orthogonal complements, Pythagoren theorem, Projection
Theorem.
Suggested Äefivities: Discuss the applications of Pythagoren and Projection

theorem in Machine Learnin and Si nalProcessin res ectivel
.

Orthonormal sets, Bessel's inequality, Complete orthonormal sets and
Parasevalts identit Gram-Schmidt Ortho natization roccss.
Suggested Activities: Discuss the applications of Orthonormal Sets and Gram
Schmidt Orthogonalization process in Signalprocessing and machine learning
res ectivelv.
The Conjugate Space H Riesz Representation Theorern for continuous
linear functional on a Hilbert Space. Hilbert adjoint operator and its

ffoperties.

No. of
Lectures

02

15

15

14



Suggested Activities: l)iscuss the applications of Ililbcrt adjoint operator in
and Learnin

Seir-adjoint operators, Positive,Nortnal and Unitary Operators, Weak and
stron conver 'ence.
Suggested Activities: Discliss how Normal and Unitary Operators be used In
si nal rocessin

Kcywordsrrags:

15

Hilbert space, Schwarz inequality, Convex sets, Orthonormal sets, Bessel's inequality, The
Conbu ate S ace H* Self-ad'oint o erators,

Part C — Learnin Resources
Text Books Reference Books Other Resources

Suggested Readings:
TextBooks:
l. E. Kreyzig, Introductory Functional Analysis With applications, John Wiley and Sons,
New York, 1978.

2. G. F. Simmons, Introduction to Topology and Modern Analysis Mc Graw Hill, New York,
1983.

Reference Books:
I. B. Choudhary and Sudarshan Nanda, Functional Analysiswith applications,Wiley Eastern

Ltd., 2018.
2. P. K. Jain, O. P. Ahuja and Khalil Ahmad, Functional Analysis, New Agc International
(P) Limited, 1997.

3. K. K. Jha, Functional Analysis and its Applications, Students' Friend, 1986,
4, B. V. Limaye, Functional Analysis,Wiley Eastern Ltd,

Suggested Digital Platforms Web jinks:
https://www.eshiksha.mp.gov.in/mpdhc
https://epgp.inflibnet.ac.in/Home/ViewSubject?catid*25
Suggested Equivalent online courses:
https://nptel.ac.in/courses/1 1 1/105/1 1 1105037/



Pattern ofMarks Distribution THEORY PAPER for NEP PG courses

Assessment and Evaluation

Recommended Continuous Assessment Methods-:

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 40 Marks
University Examination: 60 Marks
Internal Assessment:
Continuous Comprehensive
Evaluation (CCE):
External Assessment:
University Examination:
Time: 3 Hours

Class Test

Assignment/Presentation

Section (A)- Five very short answer
question (20 words each)
Section (B)- Five short answer
question (200 words each)
Section (C)- Two long answer
question (500 words each)

20 Marks
20 Marks
Total Marks = 40

02 Marks x 05Questions = 10 Marks
(All 5 Questionsto be attempted)
06 Marks x 05Questions = 30 Marks
(5 Questionsto be attempted out oftotal 8
Questions)
10 Marks x 02 Questions = 20

Marks
(2 Questions with each having internal
choice)
Total Marks = 60



Program: 2-Year
Post-Graduate Progmmme
OPTION-I

Part A — Introduction
Class: Post-Graduate II-Year

(Semester -- IV)

Sulfeet: Mathematics

Year:
2026

Session: 2026-2027

2
3

4

5

6
7

Course Code
Course Title
Course T e

Pre-requisite (if any)

Course Leaming
Outcomes (CLO)

Credit Value
Total Marks

Advanced S ecial Functions-II Theo
MMAT0402-T

To study this course, a student must have had the subject
Mathematics at De ree level 3 Year De ree Course .

The course will enable the students to:
l. Understandingl the Hermite polynomials, Pure recurrence

relations, Differential recurrcncc relations.
2. Using the Generating function for Legendre polynomials,

Rodrigues formula, Bateman's generating function,
Hypergeometric forms ofPn(x), Orthogonality.

3. Analyzing the Laguerre Polynomials Ln(x), Differential
Recurtence Relations Pure Recurrence Relations.

5 Credits
Max. Marks: 40 + 60 Min. Passin Marks: 40

Part B — Content of the Course

Module

1

11

111

IV

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

Topics

Indian Knowledge System:
Contribution and biography, of following Indian Mathematicians in
Advanced Special Functions:

Dr. C, S. Seshadri Dr. K, S. Chandrasekharan
Legendre polynomials - J:

Generating function for Legendre polynomials, Recurrence relations,
Rodrigue's formula, Bateman's generating function, Additional
eneratin functions.
SuggestedActivities: Discuss the applications ofLegendre polynomials in other
branch o Mathematics.

Legendre polynomials - II:
Hypergeometric forms of Pn(x), Special properties of Pn(x), Some more
eneratin functions La lace's first inte ral form Ortho onalit ,

Suggested Activities: Discuss how Legendre polynomials be used in trajectory

tannin and ath smoothin brautonomous robots and drones.
Hermite polynomials - I:

Definition of Hermite polynomials Hn(x), Pure recurrence relations,

Differential recurrence relations Rodri rue'sformula.

No. of
Lectures

02

15

1

15



V

VI

Suggested Activities: Discuss lhe appliea{ions of Hernlile polynomials in other

branch o Mathematics.
Hermite polynomials II:
Other generating filnctions, Orthogonality, Expansion of polynomials,

more encratin functions.
Suggested Activities: Discuss how liermite polynomials be used in Signal
Processin and Machine Learnin
Laguerre Polynomials:

The Laguerre Polynomials (x), Generating functions, Pure recurrence
relations, Differential recurrence relation, Rodrigue's formula,
Ortho onalit
Suggested Activities: Discuss how Laguerre polynotnials be used in Signal
Processing and Comntunica(ions.

15

Keywordsrrags:
Le cndre Hermite jol nomials La ruerre POI nomials,

Part C — Learnin Resources
Text Books, Relu•ence Books Other Resources

Suggested Readings:
TextBooks:

I. Rainville, E. D.: Special Functions, The Macmillan Co., New York, 1971.

Reference Books:
l. Lebdev, N. N.: Special Functions arid Their Applications, Prentice Hall, Englewood

Cliffs,New Jersey, USA 1995.
2. Saran, Sharma, S. D. and Trivedi, T. N.: Special Functions with Application, Pragati

Prakashan, 2019.
Suggested Digital Platforms Web links:
https://www.eshiksha.mp.gov.in/mpdhe

.inflibnet.ac.in/Home/ViewSub'ecthtt s://e



Pattern ofMarks Distribution THEORY PAPER for NEP PG courses
Assessment and Evaluation

Recommended Continuous Assessment Methods-:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 40 Marks
University Examination: 60 Marks
Internal Assessment:
Continuous Comprehensive
Evaluation (CCE):
External Assessment:
University Examination:
Time: 3 Hours

Class Test

Assignment/Presentation

Section (A)- Five very shomt answer
question (20 words each)
Section (B)- Five short answer
question (200 words each)
Section (C)- Two long answer
question (500 words each)

20 Marks
20 Marks
Total Marks = 40
02 Marks x 05Questions = 10 Marks
(All 5 Questions to be attempted)
06 Marks x 05Questions = 30 Marks
(5 Questions to be attempted out of total 8
Questions)
10 Marks x 02 Questions = 20

Marks
(2 Questions with each having internal

choice)
Total Marks = 60



Program: 2-Year
Postcjraduate Programme
OPTION-I

Par( A Ill(roduction

Class: Post-Graduate II-Year
(Semester IV)

Sul)'ect: Mathematics

Year:
2026

Session: 2026-2027

2

3

4

5

6
7

Course Code
Course Title
Course e

Pre-requisite (ifany)

Course Learning
Outcomes (CLO)

Credit Value
Total Marks

Advanced Discrete Mathematics TI Theo
MMAT0403-T

To study this course, a student must have had the subject
Mathematics at De ree level 3 Year De ree Course ,

The course will enable the students to:
I. Test lhe equivalence of pushdown automata and context

free languages.
2, Develop a computational model using Turing machine for

the given problem.
3, Design and construct a pushdown automaton and a Turing

machine for a computer language.
4. Recognize core concepts relating to the theory of

com tation and com utationalmodels,
5 Credits
Max. Marks: 40 + 60 Min, Passin Marks; 40

Parl B — Content of the Course

Module

1

11

Ill

TotalNO. ofLectures (in hours per week): 5 hours per week
Total Lectures: 75 hours

Topics

Indian Knowledge System:
Contribution and biography of following Indian Mathematicians in
Advanced DiscreteMathematics:

Dr. C. R. Rao Dr. Narendra Karmarkar
Context free grammars and languages:
Context free grammars, Parse trees, Ambiguities in grammars and languages,
Properties of context free languages: Normal forms, Closure, Decision.
Pum in lemma for context free langua es, Context sensitive Ian a es.
Suggested Activities: Discuss how Contextfree grammars are used tv model
RNA secondary structures and gene regulatory sequences; and in Artificial
Intelli ence.
Pushdown Automata:
Pushdown automata, Language accepted by pushdown automata,
Difference between pushdown and finite automata, Deterministic
Pushdown automata, Non-deterministic Pushdown automata,
SuggestedActivities; Discuss how Pushdown automata be used in parsing and
evaluating arithmetic expressions with operator precedence and nested
rentheses.

No. of
Lectures

02

18

20



Turing rnnchine:
Turing machine as a jnodel occotnpu[ation, Types of Turing rnachine:
Multiu(ape, Multietttlclq Non-delernlinistic, Serni-infitlite (ape.
Pit) rammin with a Tucin machinc.
Suggested Aclivities; Diseuss how Turing machine be used in ArtiJicial
Intelli ence Machine Learnin and Cr' (o

Undecidnbility:
Recursively enumerable and recursive languages, Undecidableproblcms
about Turing machine: Halting, Post correspondence, Undecidability
)roblems about context free ranunars Rice Theorem.
Suggested Activities: Discuss Ilie applications of Undecldabilily In Artificial
intelli ce andMachine Learnin

Keywordsnngs:

15

20

Context free trammars and Ian es Pushdown Automata Turin machine Undecidabilit

Part C Learnin ' Resources

TextBooks Reference Books Other Resources
Suggested Readings:
Text Books:

I. Karibasappa K. G. and Basavaraj S, Anami: Formal Languages and Automata Theory,
Wiley, 2011.

2. J. P, Tremblay and R. Manohar, Discrete Mathetnatical Structures With Applications To
Computer Science, McGraw Hill Education, 1st edition, 2017.

Reference Books:
I. J. E. Hopcroft, R. Motwani and J. D. Ullman, Introduction to Automata Theory, Languages

and Computation, 2nd Ed., Addison-Wesley, 2001.
2. H. R. Lewis, C.H. Papadimitriou, C. Papadimitriou, Elements of the Theory of

Computation, 2nd Ed., Pmtice-Hall, NJ, 1997.
3. J, A, Anderson, Automata-Theorywith Modern Applications, Cambridge University Press,
2006.

Suggested Digital Platforms Web links:
https://www.eshiksha.rnp.gov.in/mpdhe
Suggested Equivalent online courses:

https://nptel.ac.in/courses/1 06/106/106106049/
htt s:// n tel,ac.in/courses/106/105/106105196/



Pattern ofMarks Distribution THEORY PAPER for NEP PG courses

Assessment and Evaluation

Recommended Continuous Assessment Methods-:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 40 Marks
University Examination: 60 Marks
Internal Assessment:
Continuous Comprehensive
Evaluation (CCE):
External Assessment:
University Examination:
Time: 3 Hours

Class Test

Assignment/Presentation

Section (A)- Five very short answer
question (20 words each)
Section (B)- Five short answer
question (200 words each)
Section (C)- Two long answer
question (500 words each)

20 Marks
20 Marks
Total Marks = 40
02 Marks x 05Questions = 1() Marks
(All 5 Questionsto be attempted)
06 Marks x 05Questions = 30 Marks
(5 Questions to be attempted out of total 8
Questions)
10 Marks x 02 Questions = 20

Marks
(2 Questionswith each having internal
choice)
Total Marks = 60



Progranu 2-Year
Post-Graduate Programme
OPTION-I

Class:
Port A Introduction
Post-Graduate II-Year
(Semester IV)

Sub'cct: Mathematics

Year;
2026

Session: 2026-2027

2
3

4

5

6

7

Course Code
Course Title
Course T e
Pre-requisite (ifany)

Course Learning
Outcomes (CLO)

Credit Value
Total Marks

C) eralion Research - II Thco
MMAT0404-T

To study this course, a student must have had the subject
Mathenlatics at De 'tee level 3 Year De ree Course .

The course will enable the students to:

l. Learn the constructions ofnetworks ofa project and optimal
scheduling using CPM and PERT.

2. Compute inventory models on economic lot size system
with uniform and non-uniform demand.

3. Formulate and solve linear programming model of two-
person zero sum game,

4. Solve nonlinear programmingproblems using Kuhn-Tucker
conditions.

5 Credits
Max. Marks: 40 + 60 Min. Passin Marks: 40

Part — Content of (he Course

Module

1

111

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

Topics

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

Operation Research:
Dr. Bharat Ramaswami Dr. Ra havendraGada ar

Network Analysis:
Constraints in network, Construction of network, Critical Path Method
(CPM), PERT calculation, Resource leveling by network techniques,

Advances of network ERT/CP
SuggestedActivities: Discuss on applications ofNetwork Analysis in Industry.

Inventory Theory:
Inventory models on economic lot size system with uniform and non-
uniform demand, Economic lot size with finite rate of replacement, Simple

order level system with constant rate of demand with shortage, Generalized
economic lot size model, Mitlti items deterministic models.
Suggested Activities; Discuss how Inventory theory is used Io schedule
production, orderraw materials, andmanage work-in-progress.

No. of

Lectures

02

15

23



V

Game Theory:
Formulation of two-person zero sum games, Solving two-person zero sum
games, Games with mixed strategies, Graphical solution procedure, Linear
prognqmming solution of games, Non-Linear programming techniques:
Kuhn-Tucker conditions Non-ne vative constraints.
Suggested Aetivities: Discuss how Game theory hclps analyzing the common
resource usage and sustainability strategics.

Extensive Garnes:
Game tree, Perfect information, Nash and subgame perfect equilibrium,
Chance moves, Information set, Incomplete information and perfect recall
Valious oligopoly models, Coalitional games: Imputation and kernel,
Nucleolus and Sha le value.
Suggested Activities: Discuss {IOWExtensive Games are used to solve some Real-
Worldproblems.

20

15

(D

Keywords/Tags:
Network Anal sis, Invento Theo Game Theo Extensive ames.

Part C — Learnino Resources
TextBooks Reference Books Other Resources

Suggested Readings:
Text Books:

I. Kanti Swarup, P. K. Gupta and Manmohan: Opertions Research, Sultan Chand and Sons,

New Delhi, 2014.
2. Guillermo Owen: Game Theory, Emerald Publishing Limited, 4thedition, 2013.
3. S. D. Sharma: Operations Research, Kedar Nath Publication, 2012.
4. Nita II. Shah, Ravi M. Gor and Hardik Soni:Operations Research, PHI Learning Pvt. Ltd.,

2007.

Reference Books:
1. Mokhtar S. Bazaraa, John J. Jarvis and Hanif D. Sherali: Linear Programming and

Network Flows, 2ndEd., JohnWiley and Sons, India, 2004.
2. F. S. Hillier and G. J. Lieberman: Introduction to Operations Research, 9thEd.,
McGraw Hill, Singapore, 2009.

3. Hamdy A. Taha: Operations Research, An Introduction, 8thEd., Prentice-Hall India,
4. Prem Kumar Gupta and D. S. Hira: Operations Research-An Introduction, S. Cha

Sons Company Ltd., New Delhi, 1995.
Suggested Digital Platforms Web links:
https://www.eshiksha.mp.gov.in/mpdhe
https://epgp.inf1ibnet.ac.in/I-Iome/ViewSubject?catid=25
Suggested Equivalent online courses:
https://nptel.ac.in/courses/110106062/

htt s://u cmoocs.inflibnet.ac.in/index. h /courses/view u 75



Pattern of Marks Distribution THEORY PAPER for NEP PG courses

Assessment and Evaluation

Recommended Continuous Assessment Methods-:

Maximum Marks: 100
Continuous ComprehensiveEvaluation (CCE): 40 Marks
University Examination: 60 Marks
Internal Assessment:
Continuous Comprehensive
Evaluation (CCE):
External Assessment:
University Examination:
Time: 3 Hours

Class Test

Assignment/Presentation

Section (A)- Five very short answer
question (20 words each)
Section (B)- Five short answer
question (200 words each)
Section (C)- Two long answer
question (500 words each)

20 Marks
20 Marks
Total Marks = 40
02 Marks x 05Questions = 10 Marks
(All 5 Questionsto be attempted)
06 Marks x 05Questions = 30 Marks
(5 Questions to be attempted out oftotal 8
Questions)
10 Marks x 02 Questions = 20

Marks
(2 Questions with each having internal

choice)
Total Marks = 60



Progratn: 2-Year
Post-Graduate Prograntme
OPTION-I

Part A — Introduction
Class: Post-Graduate II-Year

(Semester — IV)

Sulfect: Mathcntatics

Year:
2026

Session: 2026-2027

2

3

4

5

6

7

Course Code
Course Title

CotiluT e
Pre-R2quisite (ifany)

Couse Learning
Outcomes (CLO)

Credit Value
Total Marks

Writing Skills of Research Report and Research Paper
Theo

VAC CHM/EESC
To study this course, a student must have had any subject at Degree
level 3 YearDe reeCoutse .

The coursewill enable the students to:
l.

2.

3.

4.
5.

6.

7.

8.

9.

Recognize the role of clear writing in effective
communication of research findings.
Explain why documenting research through reports is

essential.
Identify and sequence the stages involved in writing a
research report.
Organize content logically within sections ofa report.
Differentiate between technical, academic, progress, and

summary reports.
Apply correct grammar, punctuation, and academic
language in writing,
Structure a research paper into sections such as Abstract,

Introduction, Methodology, Results, and Conclusion.
Understand the role of lesearch in solving real-world
problems.
Develop effective presentation skills tailored to scholarly
audiences.

2 Credits
Max. Marks: 40 + 60 Min. Passin Marks: 40

Part B — Content of the Course

Module

1

Total No. of Lectures (in hours per week): 2 hours per week
Total Lectures: 30 hours

Topics

Writing Research Report:
Significance of ReportWriting, Need ofResearch Report, Different Steps
in Writing Report, Layout of the Research Report, Types of Reports, Oral
Presentation, Mechanics of Writing •aResearch •Report, Precautions for
Writin Research Re orls Pla iarism Prevention.
Suggested Activities: Group discussioj(, Case study analysis, Report structure
mapping, Paraphrasing and citation practice.

No. of
Lectures



Writing Research Paper and Presentation:
Research Paper Preparation, Types of research papers, Advantages ora
Research Paper, Writing a Research Paper, Process of Submission of
Research Paper, Presentation of research paper in a
conference/seminar/worksho D.

Suggested Activities: Planning ShcWTemplatc, Classification& Matching
Activity, Section-wise Drafting Peer Review, Journal Search.

Keywords/Tags:
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CD

Research Report Writing, Types of Reports, Format of A Research Paper, Presentation of
research a er.

Part C — Learnin Resources
Text Books Reference Books Other Resources

Suggested Readings:
1. C. R. Kothari: Research Methodology (Methods and Tcchniqucs), Ncw Age

International Publishers, 2010.
2. Singh Yogesh Kumar: Fundamental of Research Methodology and Statistics, New age

International Publishers, 2006,
3. V. P. Saxena: Research Methodology. Indira publishing House, 2016.

Suggested Digital Platforms Web links:
https://www.eshiksha.mp.gov.in/mpdhe
https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp_content/S0016IO/POO1713/M0207 S3/ET/
1499156968M0dulc19Ql ReportWriting.pdf
https://egyankosh.ac.in/bitstream/123456789/39238/l/Unit-5.pdf
Suggested Equivalent online courses:
h s://n tel.ac.in/courses/110105091

Part D — Assessment and Evaluation
Suggested Continuous Evaluation Methods:

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

60 MarksUniversi Exam E :

Internal Assessment:
Continuous Comprehensive Evaluation (CCE)

External Assessment:
University Exam (UE)

TotalMarks: 40

TotalMarks: 60



Pattern ofMarks Distribution THEORY PAPER for NEP PG courses
Assessment and Evaluation

Recommended Continuous Assessment Methods-:

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 40 Marks
University Examination: 60 Marks
Internal Assessment:
Continuous Comprehensive
Evaluation (CCE):
External Assessment:
University Examination:
Time: 3 Hours

Class Test

Assignment/Presentation

Section (A)- Five very short answer
question (20 words each)
Section (B)- Five short answer
question (200 words each)
Section (C)- Two long answer
question (500 words each)

20 Marks
20 Marks
Total Marks = 40

02 Marks x 05Questions = 10 Marks
(All 5 Questionsto be attempted)
06 Marks x 05Questions = 30 Marks
(5 Questions to be attempted out oftotal 8
Questions)
10 Marks x 02 Questions = 20

Marks
(2 Questions with each having internal

choice)
Total Marks = 60


