Proposed Syllabus of the PG Diploma Programme and Distribution of Credits
lux '
PG Diploma in Mathematies after 3-Year degree Course
(Scmester System)
Scheme A-3 (For Non-Practicum Courses)
[-Year PG Diploma Programme (w.ce.f. 2025-26)
(English Yersion)

Caurse Type :
: Core Courses /'Dissertatjon , I”‘“'Z“_Ship{ Tutal
L ' - | Appreaticeship/ | Creqits
Seni | Courses| Course Title of Tuper Credit: Seminar
Level  [(5 Credits) (Theory) ‘ ' oRr |
e [VACICHMEESCY
400 1 CU-1t Advanced Abstract Algebia - | 15 Cradits) Eaternship/
00 | CC-12 - [Topology - | (5 Credits) | Apprenticeship
[0 TI00TC003  TReal Anaysis {5 Crediy | o 22
P el anadysy _ - ) Scrainar (2 Credits} ‘
400 | CC-14 Complex Analysts (5 Credits) .
T 00 | CC-2 ,/\J\.—’Ln—l-ccd Abstract Algebra - TE (5 Credits Founduational
“aio | dema Topoloay T (5 Creddils) | Skills fur Carcer
R e e e == | Suceess 2
: 1 400 1 CC-23 Lebasgue Measure aud (5 Ciuits (VAC
S SN T Sy o seoTT|  (CHM/EESC)
Higy 3 CC-24 Dl“L_li._lljj}hll_“{,{)ll’lblly B (_) ,l.uu 5 l e (fg@_dils)]
’ . -

/

)

Name ol BOsS: stathenuies Stniture o e Chairman (305 )
Prate: o . . Name: D AL KL Saxena
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. e PartA < Tutroducton - T
Progrum: 1-Year Class: Post-Graduate Diplonm vc}[r_:'inzs
PG Diploma - | (Semester -~ 1)

. . oubject: Mathematics

I Cowrse Code : T
2 * | Course Tite

S b Advancedsdbstraet Algebra - T (Theory)
3 | Course Type CC S
4| Prearequisite GO | To study this course, 1 student must have had the subject Mathematics |

ay)y at Deyree Jevel (3 Year Degree Course).
3 Course Learning | The course will enable the students to:

Quicomes (CLO) (. Understand the basic concepts ol group operations and their
applications. :

2. Apply the Sylow's theorem to characterize certain finite groups.

3. Know the fundamental coneepts in ring theory such as

polynomial rings. Buclidean domain and untque factorization
domain. .

4. Learn the fundamental properties of extension of 4 field.

5. Analyze and the characterize algebraic ard transcendental
extensions. S '
6 | Credit Value 5 Credits
7 .| Total Marks Max.T‘Murks:fiU 1 6() ;IMin. Passing Marks: 40 o

-

Part B — Content of the Coursc o
Total No. of Lectures (in hours per week): 5 hours per week
Total Lectures: 75 hours
Topics ' No. of
L ' ' Lectures !

Module ,

Indian Knowledge Sysicm: ‘
Contribution and biography of following Indian Mathcmaticians in
Advanced Abstract Algebra:
Dr. Hanish-Chandra, Dr. V. V. Narlikar, Dr. 8. S. Abhyankar

Class equation of a finite group, Centre for Group of prime power order,
Cauchy’s and Sylow!s theorems for finile groups, Isomorphism theorems,
Maximat normal groups, Simple groups. :
Suggested Activities: By analyzing conjugacy classes, detevmine the center of the |
group and identify normal subgroups. Determining the structure of groups based
on Sylow p-subgroups. . . :

02

Il

Normal and Subnormal Serics, Composition series of a group, Jordan-
Holder theorem, Connmulator subgroup of o yroup, Sotvable “roups,
il Nilpotent groups, : S N 15

| Suggested Activities: Used in the classification of finite simple groups, providing
a foundation for wndeestending group structires. Applving the commutator
subgroiys 1o analyzing the fitndamentad group of wopological spaces,

- _
Name of BOS: Mathemuiics Signatuge oMY Chairman (BOS):
Date: oo I Mame: Dr. A K. Saxena
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o : i . 2 - T . V l
L Euclidean ring [nl\,nmmal ung Pulynmnmls over a Ring, Division |
- . dinoulhm Pol\nonn at over the ration: i ficld. - ‘
.3;::;:;( sted ¢ tivities: Dise 153 howe foicd /ufc'uu:m" and !Jnmuuu/"(;rlfme used | 15
i crptograpln, ¢

l:ncl1.dc;ln‘dmn:un, Principad ideal dongai, \in, lquuL S torization (lnrmun
v Quotiont ficld.

. : VTN D3screes T food g T T e e
Suggested Aceivitivs: Discuss fow Euclidean dumeain cud Unique factorization 10
o cun be used th criptography. o -

Exicnsion uf'a [tedds: Roots of ;mlynmm.ilh /\Iut,bmm and transeendental
N SNtensions, Primitive elements, Algebraically clc closcd ficld,

— 15

?H;';'c.\rcu’ Activities: Discuxy the applications of ﬂw’d extension and primitive
elemons in real world praoblems.

I\c\"\\ ords/Tuags: ‘
Cauchy’s and Sylow's theorems, Jordan-Holder theorem, Solvable groups, Nilpotent groups,

Euclidean rings, Polynomial rings, BFuclidean domain, Principal ldeI domain, Unique
factorization domain, Quoticnt ficld, Extension Field*
R Z : Aeldt : -

Part C Learmnu Rcsmu ces

Suggested Readings:
Text Books:
1. P. B. Bhattacharya, S. K. Jain & S. R, Nagpaul: Basic- Abstract Algebra, 20 cdition,
Cambridge University Press, 2003, :
2. L N. Herslein: Topics in Algebra, Wiley Eastern Ltd. New Delhi. 1977,
3. nm&m%?cﬁm{&@ratﬂqﬁgm% L o
Reference Books: B | B
. 1. LS. Luther and 1. B. S. Passi: Alm,bld Vol Tand II, 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 7ameeruddm Modun Algebra Vmas Publishing Fouse Pyt Lid:
Delhi, Eighth edition, 2006.
Suggested Digital Platforms Web links: y
https://www.eshiksha.mp.gov.in/mpdhe
https:/fepgp.inllibnet.ac.in
 Suggested Equivalent online courses:
https://ugecmoocs.inilibnet.ac. m/mdex php/cowrses/view ug/3

Part B — Assessment and l'.\uulu.mon
Suguested Continuous L\'.nluauun Methods:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 40 Marks

University Exam (UE): c ) 00 Marks - S
Enternal Assessment:

Continuous Comprchensive Evaluation {CCI) Tota! Marks: 40

External Assessment:

University Exam (UE) Total Marks: 60

Name of BOS: Mathcmatics Signiiure of lllL Chairman (BO"-})
Dd[l: ................................. e dlll\}"ljt {"'\ I\ d\(—”d
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w "—***—h—t;m“:ljljl'mlu Ci':L; _ e ——
Program: [-Your Class: Post-Graduate Diploma | Year: 2025
PG Diplona

Session: 2025-202¢
___ (Semester - 1)

T T ot~ SUbitet Malhgmmatigy

I i Coursc Code '

5 e Tt '""‘_'_““7_"-~‘Tl_ﬂ' R T
= Course Tile 7" —————__Topology — I (Thcory)

- —— _ Y i —_— ]
3 | Course Type ‘ CC- 2 )
4| Precreauisie T g ————o . _CC- o oo ————
4 | Pre-requisile Fo study  (his course, a student must  have had the subject

Alfamy) Mathematics at Deorec level (3 Year Cepree Course),
S [Course Learning The course will cnable s studenis’tor ' N
Outcomes (CLOY 1. Determine mterior, clusurc,,buundary and Hmit points of
melric space.
2.

Determine interior, closure, boundary, limit points, basis and

sub-basis of topological spaces, ‘

3. Check whether a collection ol subsets is a basis for 1 given
topological spaces or not and determine  the topology
generated by a given basis,

4. lIdentify the continuous maps between two spaces and maps
from a space into product space.

5." Determine ‘common topological properties of given rwo

spaccs.
6 - | Credit Valuo 5 Crediis o
1.7 | Total Marks Max. Marks: 40 + 60 ] Min. Passing Marks: 40

* Part B — Content-of the Cou st |

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

‘ : 3 __Total'Lectures: 75 hours -
Module ‘ o _ Topics

;

Lectiures

Indizn Knowledge System: _ ,
Contribution and btography of following Indian Mathemalicians in
Topology: , o L
~ Dr. M. S. Narasimhan, Dr. V. S. Varadarajan B ]
Metric Space: Definition, cxamples and types of Metric spaces,
Ncighb(‘)rhoods, Limit points, Inu_:nor points and Buunda‘ry pum'ts. Open
and closed sets. Closure and interior of a set. Subspace of a Metric space.
Sequences in a Melric spuce: Coavergent sequence, Cauchy sequences.
Compleleness of a Metric space.  Canlor's  intersection theorem. 3
Contraction . principle.  Dense  subsels, Baire Cutegory  theorem,
Conunuous {unctions. ‘ g
Sugpested Activities: Discuss abont the applicationy of ¢ lasure of a set, iterior
p();?i'f.s' b’om}dm-y pointy ad Baire Catcgory ffu.'r)rqy_t. )
: _ i A

’

02

11

e

Name of BOS: Mathematics : 5%““““" ol the-Cliitinman (BOS).:
' Dal{:: .......................................... B'{}}ﬁ‘m\ l( Snxunu
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ln!m!uglcni Spuaces: Delinition und-;xnmplus uf l@p?i?)éi&lljﬁ%(;g T
Neighbourhood of a point, limit point and derived sel, Closed sel am‘cll' —1
closure of a set. Dense st and bowhere dense set, Interior, exterior and
n | boundary points of a sl , ) b
Suggested Activitios: Discuss abont the rf;)):}f('(-lif::fr.\'. u/m(fmu?(*—r_)j;
Smterior. exterior and bowndary poings of u seLin opological space.
Relative Topology and Buses: o a

sel,

Fopologteal subspace and relative topology. Basts and subbasis, First and

IV 1 second countable spaces and separable spaces, 10
Suggested Activities: Discuys how Topoltogical Subspaces he used T:Im{(;_
graphies, GIS. roboties. - , : .

Continvity and Homeomorphism: ~
Continuity in topological spaces, Sequential Continuily at a point, Open

vV and closed  functions,  Homceomorphism  of topological  spaces, s
Topologaicul property. ;
Suggested Activities: (i) Discuss application o 'Hunwom-u;phi.wn i Rohotics,
(if) Discuss how Sequtntial Cantiini Iy be wved in :Wac:/u'ﬂE"-L()(H'H{u& o
Connecteduness:
Separated  sets, Connecied and Disconnected Sets. Continuity and

vVl Connectedness, Component of a spacc. Totally disconnected spaces, s

Locally connected spaces. 7
Suggested Activities: Discuss the applications of Separaivd Sets, Connected and
Disconnected Scts to solve the real-world problems,

Keywords/Tags:
Metric Space, Topological Spaces, Continuity and Homeomorphism in topological spaces,

Separable spaces in topological space.

Part C — Learninig Resources B ]

Text Books, Refercnce Books, Other Resources

Suggested Readings: '
Text Books: .
1. G. F. Simmons: Introduction to Topology and Modern Analysis; McGraw Hill Education,
2017, o : PO : .
2. Y. R. Munkres: Tepology, Pearson; 2od edition, 2015,
3. AU Gl Ty siwmrel @t ywadi
Reference Bouks: .
§. K. D. Jushi: Introduction-to General Topology, Now Ave tatersational Private Limited,
2017, ' o '
2. T. B. Singh, Elements of Topology, CRC Press, Taylor & Francis, 2013,
3. K. Chandrasekhara Rao: Topology, Narosa Publishing Housc, 2009,
Suggested Digital Platforins Web links: -

| https://www eshiksha.mp.gov.in/impdhe

hitps:/fepgp.inflibnetacin . \ L

Suggested Equivalent online courses: c y
htips://ugemoocs.inllibnelac in/index php/eourses/view _up/335 ~

Name of BOS: Mathematics . @mimmimmn (BOS):

DIte, oo ~=3 Name: D, AL KL Saxenn

I
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wessuent g Eyalution
thods: ‘ T
Maximum Marks: 00

Contintous Comprehensive Pvalsdion (CCEY: 40 Muarks
University Exom (UE): o GO Marks

| Indernal Assessment: . -
Continuous Comprehensive Uvaluation (CCLE) - Total Marks: 40
Externml Assessimeut:s ' o ) T B T
University Exant (UH9) Fotal Marks: 60
: i
’ ' .ok
i
i
|
f
i
|
i
¢ t - !‘
¢
!
i
’ . B . 4 i
4 * B =t ‘ ./-
) O — .
Name of BOS: Mathematics 1) ignature of the Chairman (BOSY
! TIHILEY +aeee e ene et et Name: Dr. A K, Saxena
Date: cooovvaees bage 6 of 22
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V-Year

—_—
Part A - Introduction
—— 2 A = atroductio

Outcomes (CLO) [

I]:gu%l:u;n: ! Class: Post-Graduate Diploma \’_t.?:i_rf_Euzé Session: 2025-2()2(?
TG Pip el (Semester- 1 - '
o .. Subject: Mathematus o
1 Course Code e e
gy b .\ﬁ _ﬁ_—'—*ﬁ T g T ————
2 | Course Title ] B . Real Analysis (Thcory)
3 | Course Type CC. 13 -
4 -I_’a_u-l cquisite To study  thig course, a studen! must have had the subjeet
| (ifany) Mathematics at Deuree level (3 Yeur Degree Course).
5 | Course Learning ‘The course will cnable the students to: ' T

integrable functions and
theorems of integration.

integration and differentiation ol g power series.

of real valued functions.

continuity, untlorm

Credil Value

3 Credits

Total Marlks

Leamn the properties of Ricmann and Riemann-Sticitjes
applications of the fundamental

2. Understand the concepts of tonvergence and term by term
Understanding and evaluating aniform convergence of series
Analyzing the relation between uniform convergence and

continuily and  differentiation  and
© integration ol sé(}ucnccsif;_rcul valucd functions.

T

Max. Marks: 40+ 60 | Min, lfit:i;;@mM:ll'kS:_iU_

Part B — Content of the Cou l{SL‘W'

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

Meodule

Topics

No. of
Lectures

Indian Kunowledge System: : _
Contribution and biography of following Indian Mathematicians in Real
Analysis: .

Dr. K. Chandrasckharan, Dr, D. S. Kothari

i

02

Real Number System: .

Introduction, Denseness property, Neighbourhood, Limit Points of a set,

Openand Closed Set, Interior and Closure of a Set. Bolzuno-Weierstrass
. -5 i )

. .

Theorem, S o

Suggested Activities: Discuss Liniit Points of a set, Open und Closed Set, Interior
¢ . .

and Closure of u Set.

M|

Riemann Integral, Integration nnq DH'I'crcn[intim.l: . N
Ricmann Integral: Properties of Ricmann sums, Ricmamn integrabity,
Propertics of Ricmann integrable functions, Ricmana intcgration and

continuity, Integral as a hmit of sums. Integration and Differentiation;

Name of BOS: Mathematics
Date: ....... ‘

natwe of the Chairman (BOS);

................... MNume: D AL K. Saxena
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Fundimmental theorem ol caleulus, Mean valoe thcorems :;Ar:inﬁcg:,‘?rﬁ_lj—ﬁ‘ﬁ_j
_caleutus, ntcgration by pasts, Change of variabics. ‘ ‘
Suggested  Activitios: Enderstatidi rii
finctions aad their dapplications.

+ gt efy :- 3 ¥ . { e
1 the, properties of Ricorann integrabfe

Ricmann-Stieltjes Lutegral:
Delinition. existence propertics of° Riemann-Sticlijes intcgral
L3S RN M e 11 , i H : i ’ .
Refation Between Ricomnn and l{lcmnnn-hlml{jus ttepral, Mean value
1\ thearem, Intearation wind diferentiation, Fundamenta! theorem af calculys
for (mn\;l_nn-Sitclucs'mlcgmlz Integrytion* ol vector: valued functions,
_Reetifiable curves, :

Suggested Activities: Gives the agplications of Ricoranie-Sticltjes Integral i
. -~ . E -
varions flekis,

Lmproper Integral and Fourier Scries:

hmproper integrals and their convergence: Comparison tests and pi-test,
Abel's and Dirichlet's tests. Absolute and Conditionil convergence of
vV improper integrals, Fruliani’s- integral as a function of a parameter,
Differntiabiiity & integrability of an-integral of a function of'a parameter,
Fourier series {or half and full intervals. - '
Suggested  Activities: Discuss the application of Fouricr Series in. Sig;rzi_
Processing and Communications.

Uniform Convergence and Power Serios:
Pointwise and uniform convergence of scquences of functions: Cauchy’s
gencrat principle of uniform convergence, Weierstrass M.-Test, Uniform
convergence ol series of functions: Weierstass M-test, Uniform
VT convergence, continuily, differentiability tamd Riemann ‘integrability.
Algebra of power serics: Uniform -convergence of power Scries,
‘Uniqueness of power serics, Abel’s theorem, Propertics of power series,
Tauber’s theorem. 7 B

Suggested Activities: Analyzing the relution between uniform convergence and
continuity. :

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

* - Purt C = Learning Resources:

Text Books, Reterence Books, Other I{Lixoli?uﬁ

Suggested Readings: -
" Text Books: | |
I Walter Rudin: Principles of Mathematical Analysis, MceGraw Hill Education, Third
edition, 2017. _ |

S. C. Malik and Savita Arora: Mathematical analysis, New Age Publication. Delhi, 2017,
"3 G F. Simmons: Inioduction 1o '[’OIR)IQEY. and Modern Analysis. McGraw Hill

- Edugition, 2017, ‘ 3 R
4. Goldberg R R: Methods of Real Analysis, Oxlord & 13t Publishing, 2020,

o]

5. AuTe fg-dl 4y simredt @) g |

| h - ( T T ‘-:_‘T____:;_‘,.--l—--r e e e ]
Name of BOS: Mathematies _‘fkh%gamlm’c of the Chiirnan (1308); .
Date: oo, W Name: De, ALK Susem
Page 8 of 22
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Reference Books: ) o o e —e
. Santi Narayan and M. D, Raisighania: Bfe

ments of Real Anulysis, § Chand 2003
Jo R Munkres: Topology, Pearson: 2nd edition. 2015,  2003.

2
3. D Semasunderam and 13, Choudhs ary: A Fist Course in Mathematjeal /\nalysis Narosa
T 8¢

Publishing House. 1990,
Sugaested Digital Phatforms Web links: LT T e
htpsAwww.eshikshamp.gov.in/mpdhe ' '
ltllp\ fepepanilibnetac, m’[Ionu,/\’tuv‘suhju,t?mud 23

' bugacsicd Lqm\.lluﬂ ouline courses: T - —_—

hatps:/inptelacan/courses/F 11106142/
hups:imptelac.in/courses/ [ 1H106153/
btpst/inptel.ac.infeourses/1 1 iOGMl:’

T - - > e

¢ ' -
Iy
— . —

Part D — Assessment .m(l Lv.zlu.nmu S

Suggested Continuous Evaluation Mdlmd:.'
Maximum Marks: 100
Continuous Comprehensive Lvaluanon (CCL). 40 Marks -

Untversity Exam (UE): 60 Murks
Internal Assessment; '
Contimuous Comprehensive Evaluation (CCE) Totat Marks: 40

External Assessiment: ‘
| University Exam (UE) S A . Total Marks: 60

‘:Qr?/ﬂ/’/‘

Nu.mc ol BOS: Muthenuces ¢ . o Skenatere of the Chairnman (HOS);
Dt Name: Dre. k. Saxena
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‘ } - Part A - lllt?‘()(}ynliun e A —
Program: [-Year Classi Post-Chaduate Dipliﬁ? T;: Zﬂﬂi;lm&%ﬁ
PG Diplomu - _(Scmester — 1)

e Subject Mathematios T T T
I | Course Code B L B [
2 |CourseTie | Complex Analysis (Theory) '
3| CourseType . CCoid ]
4 | Presrequisite To study this course, a student must have lhmlﬁg&:t_

o putanyy Muathematics at Degree level (3 Year Degree Course).

5 | Course Learning The course will enable the students 1o
Qutcomes (CLO)Y I. Visuualize complex numbers as points o' R2 and stercographic
© projection of complex plunc on the Riemann sphere.
2. Recognize the significance of dif.erentiability and analyticity
of complex functions.
3. Use Cauchy-Goursat icorem and Cauchy integral formuta in
.+ cvaluation of cntour integrals. .
4. Apply Liouvilie’s theorem in fundamental theotem of
" Algebra, -7 ‘ '
5. Learn Taylor and Luwrent serics cxpansions of analytic
functions,
0. Classity the nature of singuiarity, poles and residues and
. apply Cauchy residue theoreni. ]
6 | Credit Value 5 Credits o
7 | Total Marks Max. Marks: 40+ 60 [ Min. Passing Marks: 40
. . ﬁ
Part B — Confent of the Course o
Total No. of Lectures (in hours per week): 5 hours per week
: _ Total Lectures: 75 hours : ]
Module Topics : No. of
L Leetures |
Indian Kuowledge System: - |
' I Contribution and Jbiography .of lbllq_tving Jndian Muthemalticians in 0
' Complex Analysis:, B Lo .
Dr. C. T. Rajagopal, Dr. S. Minakshisundaram
Complex Number and Functions:
Introduction of complex numbers and their geometrical representation:
Extended complex plane, Stereographic projection of complex numbers.
1 Continuity and -diffcrentiability of complex fg::cliuns, Analytic funclions, 15
Cavchy-Riemann equations, Harmonie functions, Polar form of Cauchy- i
Ricmiunn equations. . e
Suggested Activities: Discuss the upplications of Canchy-Ricmann equations wid
Harnionic functions. . I N
N:lri]c of BOS: Mathematics ignatuce ol the Chatrnun {BOS)
Date: ... Numes Dr, AL K. Saxena
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B Complex Integration: T e T —
Dcﬁnlilion ‘(lﬂ(f c.\l';implc.\‘ ol conmplex integration, Absolute value of a
compiex wtegral, Cauchy's  Theore uchy's-Goure: . .
Caui‘h\"s inlcr:rni iiﬁrtiul:h)lIsi'3112:'":?;'1:{;;']’(.fisl(‘i.‘\j'l:l(‘i]U*? (JUL”SM' o urem,
I ys anlegrat i, Hhig rivabives, Morera's theorem,
Cauchy's mequality,  Liouvifle's thicoreny, Taylor's theorem, Laurent | 18
Sheorem. - .
.‘{'nggc.s'fm! Aetivities: Using Cum'!:_;*—?7‘?)};11\';:!7:’1—::-;;;”—5:1;.’ _‘c;;ln; :'km(:grah
Jormaida in evaluation of contour itegraly,
Pules, Zervos and Singularitics: T T e
Intreduction of poles, zeros and singularities, Mcrantworphic function,
% Argaiment principle, Rouche's theorem, Fundamiental theorem of algebra, | 5
| Maximuem modulus principle, Schwarz lemmina, S I
Suggested Activities: Discuss the applications of Areument principle and
Rouche’s theorem, ‘ )
Caleulus of Residues: -
Residue,  Cauchy's - Residue theoreny,*  Evaluation  of integrals:
v fuzxf(co.\;e, sinf) da, fju F(x) dx, cosmux and sinmx as a factor in the s
tegrand, Integration of many valued functions. e
Sugyested Activities: Discuss the applications of Caleulus of Residues 1o solve
variows probicmsy. "
Mobius Transformation and CUI]fOl'l;E\millg: D
Mobius Transformation, their properties and classilication, Conformal
VI | Mapping and their properlics, ]
Suggested Activities: Real world applications of Mobius j"rm?/bwbu and '
Conformal Mappine. : X '
Keywords/Tags: : ]

Complex Numbers, Complex Function, Complex Integration, Poles, Zeros, Singularities,

Calculus of Residues, Mobius Transformation, Conformal Mupping. .

Part C — Learning Resources

_ Text Books, Reference Books, Qlitﬁ:&u_rc_vr
Suggested Readings: o ' PO
Text Books: . '
I. L. V. Aldurs: Complex Analysis, McGraw 11| Education: Third cdition, 2017,
2. T. Pati: Functions of a Complex Vuriables, Pothishala Pyt Lid, 1986.
3. Aumew ) Wy srbradl 4 ) L :
Relerence Books: 7 o
L. Ponnuswamy S: Foundations of Complex: Anadysis, Alpha Scienee Internstionat i, 2nd
editian, 2005,
2. V. Karunakaran: Complex Analysis, Narosa Publication, 2005,
3. Kayalal Pachaiyappa: Complex Analysis, S. Chand and Compuny Ltd., 2014

Suggested Digital Platforms Web links:
hll‘ps://wwn-'.cshikslm.mp.gov.in/mpdhc
https:/fepgp.inflibnet.ac.in/ lume/ViewSabject?calid=23
Suggested Equivalent online courses:

Name of BOS: Muthanatics _ /;%‘i&;m!m—cm Clag

Dalc:l ..........................................

rman {BOS):;
S Naie: D ALK, Suxeni
' Pape 11 of 22
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——
https:/mptel.ac.in/courses/ | 1 106142/

https://npielac.an/courses!| 1 106433/
https.-‘nptel.uc.in/courses! Lot/

Maximuanm Marks:

| University Exam (UL,

Part D —

T T
Assessien( and Evaduation

Suggested Continuous Evaluation Methods:

100
Continuous Conprehensive Bvaluation (CCE): 40 Marks
00 Marks

Internal Assessment:

Continuous Comprechensive Evatuation (CCE)

Total Marks: 40

External Asscessment:

University Exam (UE)

Total Marks: 60

$!
]
: 1
’ S g
“ |

%—— -

RO cimalics ' Signauture ol the Chaivman (BOS):
lame S: Muthematics 2
Name of BO5: Mathemaues Nume: Pro ALK, Saxens
Date; o B | roge 120122

e
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.. Part; _\ - lntl oduction

PIO"I-UH’ F-Year 1 Class: Post- (Jlddlldi\,_l);i—‘}-j(llﬂl \Eum%ﬁ‘_’
PG Diploma (s : ’ session: 2025202
L CINCSIeT — 1y ‘

_ e Subjeet: Mathematics T T T
1 [ Course le\, T e — —
2 _COU.'_‘} 1“_1“__ ______ 1 B /\dvam,u! Al)%ll.lCl AI;__a bra - 11 (T IlLOIy) T
3 CQUI\_EHI,\,IE R : - CC Ik T
4| Prearequisite (if o stud\f this course, @ student must have “had the subject |

anyy | Mathematics al Degree level (3 Year Degree Course),
3 { Course Learning The course will enable the students 1o
Outcomes (CLO)Y L. Learn the fundamental propertics of linite field extensions
and classification ol lnite ficlds.
2. Analyzing the characterize perfect ficlds using separable
exlensions.
3. Construct examples ol aulomorphism group of a field and
Galois extensions.
4. .Understand Modules, Identily and construct cxample of
- - modules and apply homcomorphism theorems on the same,
5. Dmlngulsh betiveen free, sunph and semi-simple moduics.
6 | Credit Value S Credits
7 | Total Marks Max. Marks: 40 - 60. | Min. Passing Mﬁarﬁlgs: 40
‘Part B — Content of the Course - L
Total No. of Lectures (in hours per week): S hours per week
Tatal Lectures: 75 hours i
Meodule Toptcs “No. of
' L ] Lectures
Indian Kpowledge System:
g Contribution and biography of following Indian Matheniaticians in 0
Advanced Absiract Algebra: -
Dr. C. S. Seshadrt, Dr. MLS. Raghunathan, Dr. R Bdl_d}_l_ll)[ﬂlﬂdﬂldl] ) _
Splitting Il;l(fb Normal u&[cns:ons Finite ﬁn,l(ls L]d‘)\lll{,dllUﬂ ol finitc
fickds, Separable and inscpurable extensions, 14
-'“ Suggested Activities: Discuss about the applications of S,r)ir(lu.w Sields and
Finite fickds in Cryprography.
Perlect ficld, Simple extension, Awtomorphism ol exteasions, Fixed ficld,
1 Artin theorcm. : o 14
Sugpested Activities: Discuss how Pc.r}'(,c!,f.'r'!rfumffru'n’/u'!dlw m('duu(}:/m{;
theory. S
Galois extension, Findamental lhwn_m of Galois l]‘lu.)ly Fundinmeiital
v theorem ol Algebra, Roots of unity, Cyclic cxtensions, Polynomials 15
solvable by radicals, e I S

Name of BOS: Matheimatics

Dater oo

S\ i
R e

-
J}u.muu ol the Chudian (BOS):
Natne: e ALK Saxena
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exXIehsIons. I\Imlulcs Free modules
o Daduies, ree modul

LS“‘OJ’USF(’{I /f:{; “fu,\ -
extension ’ Df\r HES imu Fundanientad Theorem f)f /H"c bra ””f{cj'thc T
LAre wseful in compuor Science.
Inroduction | Mod : PN
v mod ) O Modudes and (heir pluputlu. Sllbll!(l'hi'ta Quuticnt T
: duics, Iiumwmo:p@mn and Isunw:phmn ol mudules. 15
Yerer ’ f e e -
Lli\g_cl,t\ltd Activitie 8 Discuss /mn maditlos e used in um’mw H’r( ‘o v
_— |
‘ velic modulcs, ¢ Simple-mo ‘modules, Semi-simple modules, Tree modules, {
viooehue's femng, ‘ iy
Au""c sted Activitieys Discuss the applications of Free modules and Schi's &
Icumm :
Pewn i _
Keywurds/T: ags:

Spliting fields, Perfoct ficld, Normal and prdlabfu lx[umun G

, Schur’s lemmaa

Part C— Lear ning Resources

Sumvcstcd Readings:
Text Books: _ :
- 1. P. B. Bhattacharya, S. K. Jain & S. R Nagpaul: Basic Abstract
Cambridge University Press, 2003.
2. LN, Herstein: Topics in Algcbra, Wiley Eastern Ltd. New' Dc,fhl

3. AR e i erpreHt o qrad |

Reference Books:

Delhi, 1967,

- Delhi, Eighth edition, 20006.

. Text BOOI(‘Z R‘vILrLHCC BOOI\}., Other R_L,-S(;Urcgi ;,__._

|- LS. Lutherand 1. B. S. Pasu Algebra. Vol Land I1, Narosa Publishing House, 1997,
2. Shanu N.uaydn A text Book of Modern Abstract Angubu S. Chand and Company. New

3. Surjeet Singh and Quzi Zameeruddin: Modern Algebra, Vikas Publi

alois Theory, Cyclic

Algebra, 2™ edition,

1977.

ishing Touse Pvi Ltd:

Suggested Digital Platlorms Web links: . W Th
https.//www.L.Sh|]\sha.mp.gov.m/mpdhc
https://epgp.inflibnelac.in/Home/ ViewSubjectTeatid=25
Suggested Eguivalent ouline courses:

https:/fugemoocs.inflibnet.ac.in/index.php/courses/view ug@Sﬁ

Part D — Assessitent and L\.llll.lhml

Suggested Continuous Evaluation Mcthods:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 40 Marks

University Exam (UE): 00 Marks o "“’

Continuous Comprehensive th'lldllOI! ((_(.IZ)

Total Marks: 40

External Assessment:
‘University Exam (UE)

Internal Assessment: .o PR

Total Murks; 68

i

Name of BOS: Matheinaties
D.Ale

‘(‘Eﬁmn ol e Clairman (BOS):

Nome: D AL K. Suxena
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o R S
! Program: 1.V, E Claves b '—“‘7 A I”,“"f',"‘d“”l!,,._ - ,._____ﬁﬁ_f___r_%h" B
f'i’f:' Diploya ALY n‘.\.l-(n';nlu;uc Diploumna Yoear: 2025 . Session: ZDE—S’E—I}Y(;
; ' '-SUIHL'--._Im_t in SRR |
; ! i! '("uuusf.r('n'dv ¥ .\'u!)‘ig;ci:_ Matheminties, L _%M_:?:::
] st L
R €
o ! “fl“lm“‘”“ il | To study  this course, a student must have haﬁmyg—m
53?— pama . _! lg}‘liﬂti_[_(-‘_[zilﬂgiﬂl_l__)gg_ﬂu lewid (3 Year Degree Course), ',
S o I'C‘“".“”’é The course will enable the students 1o -
; Outcomes (¢ 1.0 Lo Understand separitlion axioms TO.TH, T2, T3, Td-spaces their |
’ ’ churaclerization and basic propertics.
i 2. Recognize the compaciness, scquentially and countably
f compact sets. Stone-Cech compactification. _
. . 3. Using the Ty¢henoff product wpology in terms of standard
; subbase and its characterizations, :
D 4. Able to prove Tychonoifs theorem, Understand Countebility |
b | __and product spuccs. ) } .
16| Credit Value 5 Credits S
L7 Total Marks Max. Marks: 40+ 60 | Min. Passing Marks: 40 i
{____k__%___ Part B ~ Content of the Course ‘
J Total No. of Lectures (in hours per week): 5 hours per week ,
_______ N ) Total Lectures: 75 hours o
! Module . Topics ’ ' No.of i
e ] o ___}ectures_é
Indian Knowledge System:
| Contribution and biography of following Indian Mathematicians in 43 ;
Topology: -
e Dr. Kapil Paranjape, Dr. Sankaran Viswanath |
Basic properties of ¢compactness, Compuciness and Finite Intersection i
Property, Compactness and Bolzano-Weierstruss Property, Heine Borel |
i Fheorem, Local compactness, Lindcloft Spaces and Theorem. ] N :
: Suggested Activities: Discuss the applications of Finite Intersection Property
| and Bolzano-Weierstrass Property. e
Ty-Spaces or Kolmogrov Spaces, Ti-Spaces or Quasi-scparated Spaces, | i
T2-Spaces or HausdorfT Spaccs, Ts-Spaces or Regular Spaces, Ti-Spaces S
i i-er Normal Spaces. _ o I8 i
Suggested Activities: Discuss how T>-Spaces and T5-Spaces be used in 3 luchine .
Learning uind Kohotics., - T |
Completely Normai Spaces, 'Con-aplctul_v'J{ugular Spaces, Tychonolf S
_I_Y_A_W‘I_S_pgqqs, Once-Point Cgi_w_ipﬂcliﬁcggon. S[O_I]C_—CQQE‘EUE}]}:}_L‘Ii[]c:liion. 1o @
Nanie of BOS: Mathematics ﬁsignnlurc ol the Cliirman (308
Date-................; e RSP X CcNames D ALK Saxeng
' Page 15 of 22
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' T e—— .
* Ao LT —— .
Su‘gg({\!n o Activg fions ———

. d Uiin S Sieation g = m— e
Compactification 4, sofu & One-Poiut Compactification cid Stonc-Ceep | ~—

Robotics. ¢ the problomy relufed 1o Machine Learning :
- tda L , . ) i R 8.

Tyehonoft produer (= ' —
/ produe C i feptoe T T e e ]

ch‘u'us:lcri"'llim ]l> mp"l“};_\/ W denns of stdard subbase gng ity T
* o . Projection Funet: A ey g pen [ e .

_prodluct. d utiction, Clurraclerization of I'ychonolT

.S'u.f,mc\-n_-‘/-__lﬁ. iittens TN e eme . i5
Sy O SOy e . 3 . . . S

7; L vtmaties Discuss the uppications  of Chiaracterizution of

——— AYChOnO ioduer, - N S
-____‘_—___

Se niratio an i T e od product

: ‘!‘ B N ll WNOME ang product spaces, Connccledness and product
spaces actiness - " N

VI C!‘ s, L onpactness  and product spuces, Tychonoft™s  theorcin,

ountability and product spaces ' S

S‘Hm FEP Y ATV i 7 - { . of Conmactn arne | |

A‘ Suestod .Iun:\z‘ru.\. Discusy the applicaiions of Compactiess and product

_ S _)(f( ex, Tvchonofi's thevrem in Machine Learning and Robotics.

Keywords/| ags: ‘ ’

Compactness in topological spaces, Local compactness, Separable spuces in topological space,

Conncctedness and product Spaces, Countability and product spaces.
—_— > —

Part C — Learning Resources ' L
: Text Books, Reference Bouvks, Other Resources )
Suggested Readings: . . e
Text Books: B
I.G. F. Simmons: Introduction to Topology and Modern Analysis, McGraw Hill Educulion,
2017.
2. J. R. Munkres: Topology, Pcarson; 2nd edition, 2015,
3. N Rt T siprer 9 ywhy
Reference Books: '
1. K. D. Joshi: Introduction to General Topology, New Age International Private Limited,
-2017.
2. T.B. Singh, Elements ol Topology, CRC Press, Taylor & [rancis, 2013.

3. K. Chandrasekhara Rao: Topology, Narosa Publishing House, 2009.
Suggested Digital Platforms Web links: '
https://www.cshiksha.mp.gov.in/mpdhe
https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=25
Suggested Equivalent online courses:
hllps://ugcmoecs.inﬂibnel.ac.in/indcx.php/courscs/yi_cg_ﬂiﬁ5 R

Ry j o ' - L ~ -
Pirt D = Assessmentand Evaluation
Suggested Continuous Evaluation Methods:

Maxinum Marks: 100

Continuous Comprehensive Evaluation (CCE): 40 Marks

University Exam (UE): c ' 60 Marks e
Internal Assessment: — T
Continuous Comprehensive Evaluation (CCE) Total Marks: 49

External Assessment:

University Exam (UE) Total Marks: 60

Name of BOS: Mathematics Signature of the Chairman (BOS):
-DE}[C: .......................................... Nﬂln\'_‘: Dl AL 1{ Slt.‘(L’ﬂEl .
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Part A ~ Introduction T ——

PG Diploma

Program: [-Year Class: Post-Graduate Dipmﬁu ‘ﬁé;: 70jr —
202 Session: 2025"_2 )
2026

(Scmester — 11y

wer=l) |
Subject: Mathematics ’ T

Course Code

LPS | (N | [P

Course Type

EEN

J{Cowse Title | .+

Y 1507 : ' T T ——
Pre-requisife (it Fo study his course, o student must have had  the SL!T)jEE{

o T
- bkebespue Mdasure wnd .'I_n(géE &TUBW—E
CC-23 D

[]

anv) Matliematies al Degree lovel (3 Year Degree Course).

Course Learing The course will enable the students to:
Quicomes (CLO) L.

S

* Understand the four derivatives, Lebesgue differentiation

5.

Understand and identify Lebesgue outer measure,
Using of Integration of nun-negative funclions and apply
Riemann and Lebesgue integrals. ‘

theorem., -
Understand  the  LP-spaces,  Hodlder and - Minkowski
inequalities. :

Recognize the convergence in measure, uniform convergence
and almost uniforny convergence.

6 | Credit Value | 5 Credits

B

7 1 Towal Marks Max. Marks:. 40 + 60

I Min. Passing Marks: 40

a

Part B — Content of the Course

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

Total Lecetures: 75 hours .

Madule

Topics . ' No. of
Lectures

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

02

Dr. M. G, Nadkarni, Dr. R. Balakrishnan, Dr. K, R. Parthasarathy

Lebesgue outer measure, Measurable sets, Repularity of a measure,
Measurable function, Borel and Lebesguce mcasurabiity- of sets, Non-
measurable sets.

Suggested Activities: Discuss on applications of Lebesgue Outer Measure, and

. 4 B
Measurable Sets in modern technology. -

14

Lebesgue Measurable Function and its Propertics, Step Function,
Operations on Measurable Functions:*Characteristic Function, Simpic
Function, Borel Measurable Function, Littlewood’s three principles.

14

Suggested Activities: Used in defining loss functions over continuous date
distributions. Application of Characteristic Function in Machine Learning.

Lebesgue Integral of 2 Bounded Function Over a Sel of Finile f\‘lc;zsm‘hcj
2 A reae g N - . . .
Propertics of Lebesque Integral for Bounded Medsurable Functions,

!

Intepral of Non-Negalive Measurable Functions,

me: De ALK Saxena

Name of BOS: Mathematics ‘ iﬁgmuﬂmcmﬁrmnn'(ISOS) |

Page 17 of 22
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S

pSested e, DISCUS o i
-mﬁ;t?:(‘\_‘cﬂfiﬁ’ﬁgﬂuu& s vl the Lebesgue |
dil'!'-crcntiuliun tl‘:cit:ri:;l ];;:;—;WH\ '.-U?‘ huumlu('; V"""i‘:‘i“;';;,— -It?b_c.:s«gj?—_A_ o |
_D_‘-_‘.Q:‘ELE ; erentation g mtepration, Integral of
Suggesced Activigions o= G ———— I5
%”—”ﬂ’fﬁf_‘f.’wj!;;‘: \lr{:)f::nl: ot g Differcutiafion Théorcn T wed in
L L, Convex functions: oy i b
Minkowski mequalitioy for ) e-gp: \ .\:n.\cn > mcquui_ny, {ltal(lcr and
V] JA‘}JHHSUK'C\ Almost “ll‘i-l‘urm w“lz:lu;\, Ujﬂ_l]glulcnuss uli I, (,onwrg.uncc
Sessested Actvities: indyving o 1 3paves wid gt Gnorir|
_ L Comvergence can O used il.'/ﬂt'f:’gi"ﬂt' Lear ! “"/"f”/t ‘: " ’ -A{m‘”:\‘[ vilorn
Keywords/Tags: et @ehine Learning and Signal Processing. .
{j[:’?;:?lli;:;{:fllntzlc\\lillillcl’n[:nucwo(’d"' -lhrcc principles, Lebesgue Tntegral, The four derivatives,
e BALLLLLL A _}jlwpnccs.
Part C - Learning Resources _;&
. Text Boodks, Reference Books, Other Resources
Suggested Readings:
Text Books:
1. G. de Barra, Mecasure Theo:"y and ]nlcgraiion, Wiley-Eastern Lid., 1981.
2.Hmu%m%-—q‘mawarﬁﬁgma‘ﬂ '
Refercnce Books: ‘ ‘ N
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.Jainand V. P. Gupta, Lebesgue Measure and Integration, New-Age International (P)
. Ltd., New Delhi, 1986.
Suggested Digital Platforms Web links:
htips:/fwww.eshiksha.mp.gov.in/mpdhe
https://epgp.intlibnet.ac.in/l fome/ViewSubject?catid=25
Suggested Equivalent online courses: .
https://ugemoocs.inflibnet.ac.in/index.php/courses/view ug/335 |
Part ) — Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 40 Marks
University Exam (UE): 60 Marks
Internal Assessment: ‘ . e
.Continuous Comprehensive Evatuation (CCE) -~ ~ Total Marks: 40
| External Assessmient: T ——
mn-i\'ersily Exam (UL) _ Total Marks: 6()
Name of BOS: Matheimatics Nemture of the Chairman (BOS)-
Date: oo Name: Dr. ALK Suxeny )
S Page 18 of 22
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Progrant: 1-Ye¢
PG Diploma

I (,muw (ngk : -
2 Comse TiUC T T e
3 (oulsc "i v PL

_:;__‘
e Mdlllcnm[ . ,
S Comree lcnumn - 1es al Depree fey vel (3 Year Pegree C ourse).

Outcomes (CL, )1 i

. T -— w--m.! ‘“I f'\ l"tl(}{lu(’t"”} - “_;,“__%

Cla o, s
851 Post- (n.u{ua{t, Diploma Yc;lr:“’lfj—ﬁ?g

— (SQmmlu =1h
Ty \“!’iﬁﬂ"l M.ilhun.tlu\ T

Session: 2025-2026

R B .l)i;l_]l;réh‘li_;}'l A(i(:mnc(ry'f__'i"'l'néﬂryjW

‘‘‘‘ TR SR e CC2a T
study  thig Lnum, a student must have had the subject

”‘k"bﬂlllbt will uthL thusuu!ullx e

Understand parametric representadion oi curve and a

surfiee, Osculaling Planc, '

Un(!u\l andd - curvature and  principal  normal, Circle of

curvilure, Able 1o prove Frenci-Serret formulae. _ :

3. Understand Locus of centre of curvature, Osculating sphere,
Involutes and Bvolutes ol a curve.

4. Derive tangent plane to a surluce, Understand Ruled surfaces.

5. Infroduce with curvilincar co-ordinates, Understand
Fundamental Magnitude of hrxl order.

|29

6  Credit Value 5 Credits ——

7 - | Total Marks Max. Marks: 40 + 60 | Min. Passiag Marks: 40

Purt B - Content of the Course

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

Module

.. . Topics ., | ' | No. of
CTes Lectures

Indian Knowledge System: _ 7
Contribution and biography of following Indian Mathematicians in .
) O 02
Diftterential Geometry:
Dr. K. Varadarajan, Dr. Rajendra Bhatia, Dr. M. S. Narasimhan

11

Curve in Space: Tangenl to Curve, Curvature, Tom;on Frenet-Scret
Formulae, Contact of a Curve and a Surface. i

N

-Robatics,

Suggested Activities: Discuss how Tangent to a Curve and Torsion be used fu

hils

Osculating Plane (Plane of Curvature), Helix, Osculating Circle (Circular
Curvature), Locus of Centre. of Circilar Cu;valulc Osculating Sphere
(Spherical Curvature), Locus of Centre of Spherical Curv: ure. I8

—

Suggested Activities: Discuss on applications of Osculating Plane in der mpa(c
and Osculating Sphere in Aerodynantics.

Involute and Evolute Curve, Curvature and Torsion ol Involute Curve
) r o ?
Curvature and Torsion of Evolute Curve, ;e

v

L

Suggested Activities: Discuss on applications of (Jmm{mc & Tor sion of
]nuw’utc in Biomechanics, Curvature & Torsion nof Evolute in - Newr roscience,

S T

Dute:

Name of BOS; Mathematics B%rﬁmu al the Chairman (BOS):

ame: Dr. ALK, Saxeny
Page 19 of 22
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e
Surface: Fipgt mmp o =
dee; st s e L
Principal Cupev and Secony l:tlmlzmmnn-‘;_].? M Nerrog e -
1 Arvature, Line gf Cy 4 o, Nogel Curvature,
N 2 b SUrviure Fivitives of qoN
I;(Jd!l&!uu\ Fm.l}‘“hl- vitlure, Derivative ol Unit Normal,
SUGLONTCid ACfiviffon s 3T = e : 15
KL ) Tes: Divone : e —
and Principal Crrvayg -‘.h.“m" how Normal Hevatiee he used i Biomoehonics
T(Elﬁn;h_h\lql_] 7.]——'_]':]““'7!!{"":\’ cun be used iy fedical s
B EIURE a eare T e S RS ehblr T LAl ST e e
Orthogong| F'nniliulﬂt’::llt ("‘.‘"SIU Between Twe Directions, Condition for
. . Pl . A . ‘“I-\,c.‘-‘ I:UIL“['I'\' »” . . “qe .
. - = 1 ! icorem, U s Pomls o
S .'-“_‘.‘,-__'\,Fﬁ,!ﬂl_!&jl'.\‘ Pheoren, ety Uinbilics Points and s
Stiggested Activitiogs Dreoo

52 DUSCUNS O i ST L

Medical Inyioiipe 1l ?L\(;m; v applications of Umbilic: Points and Suvfaces i

Y oo — e SEE AIE Anele Between Diveootione '
Keywords/ Tags: SR A ween Divections i Rubotics.

Curve in Space,

Frenct=-Seret 1o _ ' _
Normal Curvatur &-',K.‘ b‘uu Formulue, Osculating Plang, Involute and Evolute Curve, Surface,
————= e Principal Curvature, Unibilics Peirith and Surfice, :

ey

T T ———— e T
M_____iiic - LC:II“llil'Ig Resources o
: - _Text Books, Relerence Books, Othor Resourees
| Suggested Readings:
Text Books:
L. R.S. Mishra, A course in Teasors with Applications to Riemannian Geometry, Pothishala Pvt. Lid.,
Allahabad. 1963, . .

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

3. Ay 18t by srepret ﬁygm%n ’

Reference Buoks: : :

1. C. EWeatherburn, An Introduction to Tensor Calculus and Ricmannian Geometry,
Cambridge University Press, London, 1942 and Radha Publishing House Calcutta, Indian
Edition, 1995.

. T. J.Willmore, Ditferential Geometry, Oxford University Press, London, 1959 and Indian
X1 Edition, New Dethi. 1993, '

- L. P. Eisenhart, Differcntial Geometry with the use of Tensors, Princeton University Press,
New Jersey, 1949, oo LT ‘

Suggested Digital Platforms Web links: o

https:/fwww.eshiksha.mp.gov.in/mpdhe

https://epgp.inflibnet.ac.in/Home/ViewSubject

" Suggested Equivalent online courses:

https://nptel.ac.in/courses/111104095

[R*]

Ll

[https://ugcmoocs.inﬂibnet.ac.in/indcx.php/’courscg!ﬂgw ug/364 7 o l
Part D: Assessment and Evatuation gi—_‘_—‘_"“*‘"w

Suggested ContiuuoUs Evaluation Methods: - e

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 40 Marks

University Exam (UE): © 60 Marks L

Internal Assessment: L

Continuous Comprehensive Evaluation (CCE) _ Totai Marks: 40

External Asscssment: I R —

University Exam (UL) e ‘( Potal Marks: 60

Name of BOS: Mathematics Signature Uftifc Chnirm:_m.(l'i(“)Q)-
Date: .......... P Name: Dr ALK Suxens

Page 20 of 22
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S

S J’.Ilt
Clasy: Post- (u

1\ - Inllutluumn

aduate Diplonee | yenr- 2025 | Session: 2025-2026
- 7(}_\_0.!1!&__5.7{7&- -1 i

( _J LB:;;L:L mk B TR --~S“.[.‘.EL‘,‘{!_{Mml:um;nic.\f ' T
2 | Course ];m T T e T
' [Z__QQ_H‘!}‘C T\'Pchm B e l‘ m"m'“'""-‘l 5'\"}} lu' Carcer \Ju—c:s g T I{c-.-(Tr_/)

P4 Precrequicite i ] e - e _V¥AC ((IIMJE 150 e

], -~ }“*I““’“k al Il v \luciv 1his ¢ wum, i student must have h)ud any subject at Degree

S (J{{{;f{_’wnml,“'-- ;’I“‘ED Year Degree Course). o

| Outeomes (CL.OY ot will enable the students to:- i

f . Use appropriate tone, piteh, and fanguage based on audicnce

; , . and pugpose. .
2. Interpret body fanguage, facial expressions, and gestures

accuralely.

3. Analyze sentence cmnponem\ to improve grammar and
© o clarity: PO :

4. Conduct a personal SWOT  (Strengths, Weaknesses,
Opportunitics, Threats) analysis.

5. Develop strategics to stay motivated and maintain a positive
mindset. : :

6. Understand the, functions “and  features  of  commion

~ presentation software (e.g., PowerPoint, Google Slides).

7. Inscrt and format text using headings, bullet points, and

L styles.
' 8. litegrate anumations, transitions, and multimedia (audio,
_ - video) into presentations.
I'6 | Credit Value 2 Credits o
| 7 | Total Marks Max. Marks: 40 + 60 | Min. Puss;ng Marks: 40
.o . LS
Part B — Content of the Course
Total No. of I ectures (in hours per week): 2 hours per wu,-l
. Total Lecturés: 30 hours
Module - Topics
i Indian Knowledge System: o
I Gurukul — Discipline & Time Managemeni, Nat;fmha.slm — Critical
Thinking, Panint’s Ashtadhyayi — Communication,
Communication  Skills:  Verbal CummuijlE‘Alw\.“-tr\?;.rij
Communication, active Listening, "Wriling Skills: Purts of Speech,
Scm.cncs:s. Scli'-mu'u.;tgcnw.nl Skills: Strength and Weakness Analysis,
1 MO!l\fillI([Jil;m-d.ITOSII}I—:”C Atllludc,/Rcsull Orientation :)i.[*l.mum,nc\.b 14
yugeested Activities: Practice mock interviews Poo o -
2:!:? Stucly Analysis, "Wy dm 17 ”f’;‘t\‘ui{'i'.:‘:e,““‘\' Peer Editing, SOt ilctmw
+ Name of BOS: Mathematics ’ ‘ Nﬂanm Tolthe C havirmen (BOS):
' Date:r ..o ~\Name: Dy, A1 Suxen |
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~ hnformatioy . o tion Teehio ills: Prosontati
; Software and Comnmmication Fechnolopy Skills: Prescentation 7
\ A, OPening: Closing. ool eam a Présentation. Woeki
NN i us sing, Sy Ing and Printing a Presentation, orking
1] S SHdes and ey iy i Presentation, Advinesd Features used in
Presentation, — ’
Suggested Aciivivgg: o o e ¢ Design Challenge. Create”
.’?.%’L.\".Ld Activitios; | reNentation Buyics Retay, Stide Design Challenge, Create
a ?um_r_:ﬂf_l’f'c.\'c:mm'un. -
KC}'\vm'ds/']‘:lgS: T T e . )
eyl Nyt < N i
Communication .‘ﬁl\_ljl_:;_._,SCIl--ikl_].'_lﬂ_zl‘i_{kh‘.lllcnl Skills, ICT Skills. T
e Pant C - Learning Resourees -
o _119}{29_0&:\‘ Rederence BQUI{S, O[_llcl' Resourees - T

’ Stlggcﬁi—'ﬁaﬁﬁngs:
l- Emnloy;lbi[i[y Skills, Textbook fur Class IX, NCERT Publication, 201§.
“ L *nu)loyubilily Skills, Textbook for Class X11, NCERT Publication, 2020.

3. Huwey fgd Oy orptet @ Qi) . ‘ ‘

Suggested Digital Platforns Web links:

» hll‘ps://w\\'\\'.cshiksha.mp.gov.in/mpdhc
hlfPSI/-"Epgp.inﬂibncl.uc.in/cpgpdalu/uplouds/cpgp,_Cunle’n[/S()U 1GT0/PO0 1 8O0/MO25909/FT/1
5139414!?.MODULEQSkiiIsforEmployment,Lich]dHsandﬁnlreprenem‘ship[*’inalEO.‘).ZOl7-
Edited.pdf ' :

https://epgp.inﬂibnct.uc.in/cpgpdulu/{aploads/epgp_conu:m/SOO L6 1O/POO 1 80O0/MO25902/ET/ |
5139412] 9MQDULE2PC:‘sonnliryDcveIopmcnt—Editcd.pd t :
Suggested Equivalent online courses:

Lhttps://nptcl.ac. ii/courses/ 109104115

htips://nptel.ac.in/courses/ 109104107 _ - _
Part D — Assessment and Evaluittion j
Suggested Continuous Evaluation Mcthods: ,
Maximum Marks: ' 100
Continuous Comprehensive Evaluation (CCE): 40 Marks
University Exam (UE): o0 Marks o
Internal Assessment: .
.Continuous Comprchensive Evaluation (CCE) Total Marks: 40
External Assessment: ;o - W R —_ﬁ_—_ﬁ_——“
[ University Exam (UE) Fotal Marks: 60
Name of BOS: Mathematjes : T e ) )
Da:::].[' of BOS: Mathemavies ! IS ignulure of he Chaurmun_(BOS):
W Nume: Dr, o K. Suxeny
A Page 22 of 22
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Proposed Syllabus of the PG anloma Programme and Distribution of Credits
for
PG Diploma in Mathematics after 3-Year degree Course
) (Semester Sysl;)em)
Scheme A3 (For Non-Practicum Courscs)
1-Year PG Diploma Programme (w.e.f: 2025-26)

(Hindi Version)
Course Type .
Core Courses / Dissertation Intern.ship{ Totul
Apprenticeship/ | Credits
Sem | Courses| Course Title of Paper Credits Seminar
Level  |(5 Credits) (Theory) OR
' VAC (CHM/EESC)
400 | CC-11 | Advanced Abstract Algebra -1 (5 Credits) Internship/
400 | CC-12 |Topology -1 (5 Credits) APPW(“)‘;:C’*I“P 2
I 400 | CC-13  |Real Analysis (5 Credits) Seminar (2 Credits)
400 | CC-14 | Complex Analysis (5 Credits)
400 | CC-21 Advanced Abstract Algebra - 1T [(5 Credits) i Foundational
400 | CC-22 | Topology -1l L6 Crcd'its) ' 5""';;‘;’;&:’ eLr ”
400 | CC23 |Lebasque Measurc and (5 Credits) [VAC
u Integration : (CHM/EESC)
400 | CC-24  |Differential Geometry (5 Credits) (2 Credits)]

Name of BOS: Mathematics

DALE: ooevveererememsmnrnrragres s

+

nature of the Chairman (BOS):
~)'Name: Dr. A. K. Saxena
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4. fHdt &3 & R & Aifde Jon @ SET
| 5. ST R e fodaR) @1 fowomur & AR el
' - farreamd s :
6 |wigedaA Tgifas: 5 hige : '
7 |pasw . fIHan. 3ich: 40 + 60 | <TTaH STV 3i: 40
ma-maﬁm ‘ -
TSI @1 Ho AT (W YT ge H): Ui Jame 5 °e
| | P T 75 U
' E : o _ CIRiLC ]
I ﬁ@pgfrﬁﬁmfﬁmﬁﬁ‘aﬁﬁaa qulq":vilﬁlasila?rd i‘i'al:l 3 Sita: 02
| =1 v, < 4. &, Arclfaw, S . T, snaee
qﬁﬁaﬂ%maﬁaﬁaﬂwmmaﬂﬁﬁma%mm,qﬁm
W%ﬁqaﬁsﬁﬁnﬁﬁaﬁuﬁqgmwr&muﬁqs%swwr
@ G . . 8
1 N e TaTRaU 3, TG B 5% (UG B 3R T
| m@ﬁ%%ﬁm&mﬁanWHﬁmmﬁzﬁm
B ?mnqllmaﬂwu-mm on, g @ G Ao, SrEH-gies] Wi, s
M| o o AR S, St g, M 9
meorpos et O oo
Date: ..... Page 2 of 23

3 fL)
'2/\"'”




Tlafatear: uﬁﬁ@u—{mwﬁm‘mﬁrmﬁm\nm g TR

T & o 3nuR wer wRal 81 ifulie el Ny R
& R wufifiae Sumg &) ang e RIS ! Fsen e
qﬁa@nm qgUE I, H'ETHWW ﬁmﬁmw-ﬁm qﬁﬁuén
v Fgua defd|

Wéﬁw Tal Y & FEoiam] 1§ qfﬁ'a‘ltr o A R we AR |
UL &5 {1 S|
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aﬁaﬁf?zﬁm‘rﬁuﬁuwéq@@uﬂu T W, @mfﬁqq:@' glu ger, Ta,
i Wi, T TUIendel! Wi, &fﬁ?ﬁawm v &, ﬁéﬁm e

HIT |- AR AT T
- U137 Q. ey Q&ie: 30 Haied
aﬁﬂmmgﬁ%.m/mmmmmamm
TSy g | |
1. P.B. Bh'ittacharya S. K. Jain & S. R. Nagpaul: Basic Abstract Algebra, 2"‘l edition,
Cambridge University Press, 2003,

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

3. T Vo R Uy e B g |

Wl g : |

1. S. Luther and L. B. S. Passi: Algebra. Vol. L and 11, Narosa Publishing House, 1997.

2. Shanti Narayan: A text Book of Modern Abstract Algcbra, S. Chand and Company.
New Delhi, 1967. . _

. Surjeet Singh and Qazi Zameeruddin: Modern Algebra, Vikas Publishing House Pvt
Ltd; Delhi, Eighth edition, 2006

iR feRea Wew |
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https://www.eshiksha.mp.gov.! n/mpdhc
https: //epgp mfhbnct ac.in o

https://ugcmoocs mﬂnbnet ac.in/index. php/courses/wew ug,’335
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3t 3 100
o o A (CCE: 4090
| fyyferemTerd U1 (UE): 60 3%
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1. G. F. Simmons: Introductlon to T0pology and Modern Anaiysns McGraw Hill
Education, 2017.
2. J. R. Munkres: Topoloby, Pearson; 2nd edmon 2015.
3. AR fewd 9y STt T g |
gl gwad ;- -
1. K. D. Joshi: lntroductlon to General Topology, New Age International Private Limited,
. 2017,
2. T.B. Singh, Elements of Topology, CRC Press, 'laylor& Francis, 2013.
3. K. Chandrasekhara Rao: Topology, Narosa Publishing House, 2009,
sxifirg R wewid 4w e -

https://www.eshiksha.mp.gov.in/mpdhe
https: /h.p;,p inflibnct.ac. in/Home/V iewSubject! ’t..ttld—25

HUEE TG Yrowsn
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1. Walter Rudin: :Prin_ciples of Mathematical Analysis, McGraw Hill Education, Third cdition,
I7. ‘ _ .
E?C. Malik and Savita Arora: Mathematical analysis, New Age Publication. Delhi, 2017.
- G. F. Simmons: Introduction to Topology and Modern Analysis, McGraw Hill Educatiqn,-ZOI?.
Goldberg R R: Mecthods of Real Analysis, Oxford & IBH Publigshing, 2020.
e yow fg=dl Uy e &1 gwd | -
1. Santi I*.Jarayan and M. D. Raisighania: Elements of Real Analysis, $ Chand, 2003,
2. - J. R. Munkres: Topology, Pcarson; 2nd edition, 2015, .
3. D. Somasundaram and B. Choudhary: A First Coursc in Mathcmatical Analysis, Narosa
Publishing Housc, 1996.
ifira Ffree @ewid 3a Riw
https://www.eshiksha.mp.gov.in/mpdhe
https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=25
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1 L.V. Alhfors Complex Analysis, McGraw Hlll Education; Third edition, 2017.
2. T. Pati: Functions of a Complex Variables, Polh;shala Pvt, Ltd, 1986

3mm%ﬁwmaﬂgmﬁ% _ -
mﬁgm% . T

Ponnuswamy S: Foundauons of Complex Analysis, Atpha Scicace llmrnatlonal Ltd. 2nd
edition, 2005.

2. V.Karunakaran: Complex Analysis, Narosa Publication, 2005.
3. Kayalal Pachaiyapea: Complex Analysis, S. Chand and Company Ltd., 2014,
it f¥fea wewid a4 foiw:

https://www.eshiksha.mp.gov.in/mpdhe
htlps://cpgp.inﬂibnct.gc.in/Homc/Vichubjccl?calid=25
iR Twee ST YISumH:
https://nptel.ac.in/courses/t 11106142/
https://ptel.ac.in/courses/§ 11106153/

https://nptel.ac.in‘courses/1 11106141/ A T
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