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adoption of the syllabi and courses of studies for Post Graduate Programme in
Mathematics under NEP-2020 as per details given below:-

v r Gradu mme under NEP-2020
Subject Semester For the examinations to be
held in the vear
Mathematics Semester-| December 2025, 2026 and 2027
Semester-11 May 2026, 2027 and 2028
Semester-111 December 2026, 2027 and 2028
Semester-IV May 2027, 2028 and 2029
One Year Post Grad Pr mme under NEP-zoz2o0
Subject Semester For the examinations to be
held in the year
Mathematics Semester-1 December 2026, 2027 and 2028
Semester-11 May 2027, 2028 and 2029

The Syllabi of the courses are also available on the University website:
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Syllabi and Cowrse of Study for Two Years Postgradnate
Programme in Mathematics (NEP 2020)
University of Jamm

Programme Code:- POFMMOH

The Two Years Postgradunte Program in Mathematics of University of Jammmu is s EWO-Vear program
i the regulne mode consisting of four semsters and enrries 9% crodits with cach Course of & Crodits (5
eredits are divided into two parts: 4 eredits for Theory (Th and 1 credit for Prietioals/ Tutorials (P/T))
atid the Resonreds Thesis/Projoct /Patent in Semester IV shall carre 16 Credits. All conss In Semiesters
Vol T e commpualsory, D Semwster T first i conrses ar corrptlsory wml students e el gy
two courses o of rest of the givn colires wherens in Semwster IV, studonts con chioose aige two oo
out of the given list of caurses and 16 credits Resoarch Thestsy Project fPstent s compulsory.

Details of the Structure of Semesters and Syllabi

Senuster |

- 5. Nh.w i tha'_{ ':llh- i {'u_ll-h-i:- Tinde .l‘.'-u|r.-l I.M'rlll '-'.‘;';utr:q'l_'l'alg
(Th+ P/T)
PIMATCI0N | Ordinary and Partial Differentinl Equantions 4 4+ 1
2 PFIMATC102 | Caleulus of Functions of Several Varlalile 400 4+
| 3 PAMATCI03 | Topology 400 1+1
[ 1 PIZMATCION | Number Theory and Cryptography 400 1+1
Somestor T .
8. No, | Cotse Canle | Course Title 1 Conra Level | Conrse {"!mrlimu
(Th + P/T)
P2MATC201 | Advanced Complex Analysis S0 4+ 1
2 | P2MATC202 | Punctional Analysis 300 4+ 1 ]
4 P2ZMATC203 | Measnre Thoeory L] 4 4+ 1
1| P2MATC2M | Diserete Mathemazis |40 e
o 5_?311:\1'["2“-5“ Ht_?-um-l.'ll 3»[1-Il|m¢|- ey el Besenmen & A . ' R | - =
Publication Ethles !
Vocational Course: Followlug vocationnl course is compulsory for those students who intend 1o%exit
the program after frst yenr (after 2nd semester) with Postgraduate diploma in Muathematies,
| 3. No, ] Course Code | Course Title Course Lovel | Clourse Creding
L_ | PIMAVCIL | Computationa] tools fur Mathematios 400 1




Semester 111

5. No. | Cowrse Code | Conrse Title Course Level | Course  Credits
(‘Ih+ PST)
| PAMATCM0L | Fiedd Exteusions and Galals Theory flin e
) POMATCN2 | tntegrd Epntiong and Culenlus of Vierin | MMl 441
o
4 PIMATCH3 | Linear Programming and  Optimzation il 1+ 1
Technigues
d POMATESM | Fundamestals of Computer for Mathematics L 440
5] POMATESDS | Apphed Linesr Algebra LT 441
f POMATESNG | Geumetrie Function Theory it 1+1
7 POMATESNT | Complex Dynsanics B0 41
8 PAMATES08 | Advancod Topology L 141
] PEMATER | Advaneesd Measure Theory Ty 1+
B 1 PEMATEND | Differentind Geometpy R g+l
I PAMATES!] | Dyvinical System snid Controls hn 4+ 1
12 PAMATES12 | Mathemuntical Modeling 500 4+1
] POAMOLSL | SWAYAM/MOOC Course 40 4
Semester IV
S, No. | Course Code | Coursie Title - | Course Level | Course  Credits
(Th + P/T)
1 P2MATE40] | Topological Vector Spaces 500 1+1
2 P2MATEA02 | Harmonie Mappings A00 441
3 PEZMATEA0S | Uniform Spaces and Funetion Spaces AN 4+1
4 POMATEADS | Nevanlinnn Vi Distribution Theory a0 1+
5 P2 ATE N ﬁt'u-ml-('ujuplu: Wb Tl Ftit i+ ]
i POMATEADG | Advancsd Optimigation Tocheigues 5 4+ 1 ]
7 P2ZMATEWOT | Operator Theory a0 441
. POMATEAS | Advanced Numerios) Tochnigques 51 1+1
9 | PIMARCA409 | Rescarch Thesis/Projeet/Patent 16

Note 13 Practicals/ Tutorials (P/T) shall be devoted to the tuterials n eneh semonter and the evalu-
ation shall be done through problem selving session, Weightnge of minrks shall be distributed uniformly
through out all the courses offered in the semester.

Note 28 A dcredit SWAYAM/MOOC course, preferably related to the domain knowledge of the
student, is compulsory for Two year postgraduate program, Students must register for this course in
December or January of the first year, and the credits will be accounted in the third semester. The
erodits carned throngh this conrse will be over and above the rogilar program eredit requircmente. For

detailed instructions regarding SWAYAM /MOOC, studonts refer to Annixure-X.
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Two Years Postgraduate Programma in Mathematics (1% Samestar)

Nature of Course

i ] | Course
a | Type | Marks

AL HIj §§§ i 0

] ' 2| i[ EZ | g

| 1. | PIMIATCIOL lwnmm a1 [B5 325 Core Theory Global

|  Partial Differential I
tﬂwunm

‘2. | FAIMATCI0Z | Calcuius of Tael |85 | 325 |Com Theaty | Global
| Functions of
Sevieral Voriables

3. | PIMATCID | Topology 441 |65 |[325 |Core | Thoory Global

| !

4 [FIMATCION | WumberTheory | A+1 |63 325 | Goe  Theory| | Giohal |
and Cryptography | | |

Natianal




Two Year Postgroduaty Programme in Mathematics (3" Semester)

s—

*yocational Course: Fallowing vocationsl courké i compulory for thowe stustents whi inteid to oxit the progrom after St yoar (aftor 2nd semestes] with

Postgraduate diplama in Mathemancs

| Course |
3 Type Marks Mature of Course
=2 = -
I g ;
Al I s vdasdel i 1
3 £ | BE |5 | FESED
1. | PIMATCION Advanced Comples d=1 (S 315 | Corm Thaary Giloksal 1
Anzlysa I
2 [PIMATCI0Z | Funchonal Analyss 4+1 65 | 315 |Cae Theary Glokal
3. | PIMATCI03 | Measure Theary | 4+L | 65 | 325 | Core Trecry " Global 1
& | PIMATCIDE | Ducrete Mathematies | 4L 65 315 |Care | Theoty | Global |
5. | PAMIATCIOS | Research Methodology | 4«1 65 325 | Core | Theary | Global
and Ressarch B
publication Ethics '
6 | PIMAVCZ51® | Computaboraltoobfor |4 | 65 |26 | Core Theory Global
Mathematics §




Twwo Yuars Postgrad uate Programme [n M athemanics (1 Sermuster|

1 | I Ciniriiy | |
| Type Marks | Wature of Course

LT 1LINrST 5 ‘g
2 SRHHHIR R i
T awasicaor Fiele Extessans na Gaion Teeory ;31 | B3 u?hi— £ Tmetry | TGobsl | (Riakis
2 | PaMarcanz 'ﬁmmmmmr.-‘lmu Ie-: 55 |='1_r. Core | Theary igoal

Varasan
3. | PIMATCIGN | Linear Programming and Opbmisation | #+3 |65 925 | G Theory | “Gioba)

o i

A FIMATERDR | Fundemestd of Compater for Ml P ES | 335 | Eléce | Treorw | Hobat
Mathermitics .

5 | PIMATEROS | Appdeed Lswar Algebes i--: A ‘_I Flestion | Treary - Iﬂnbnl
e T R e D T

PZMATEIDG | (enmetnic Funcon Theory &1 |65 | 325 | decive | Theory | Globul
7. | F2mATENT | Commtex Dynames 4+1 |85 | 325  Eective | Theary Glooal
| & ["nm'rfm “Adznced Tapalegy 4+l |65 | 325 | Elecoye | Theory " Giobal

| PIMATESDS | Acvanced Mesue Theory w1 65 | 125 | Deeove Trwv'i' Gloaat
10, | PRMATINID | Differential Gromedry Al | RS 2.5 | Flesove | Thwory
1L | PIMATESIL | Dysarmical System snd Control TTaa [ES [ s | estive ?r-wu,-l T rabial
1L | PIMATEIIZ | Mathemateal Modelmg T Tes (325 | decnwn | Theory | Cohbal | |
13 | PPMANGIS] | sawman MOOC Courie 4 ]85 (3| e Theory. | Glotal




Twa Years Posigraduste Programmis in Mathematies (' Semester)

} e
% Tne Marks Nature of Course i
A ; Z‘ji 'ﬁg 5 0 L
dald 3 . £l &8Ed 3|
1. | PIGAATERD] Topohogic! Vector Spaces 441 BE 335 | Eermse: | Theoty Glokal
2 [ FIMATESSD | Harmoniz Mappags %1 A% | 325 | Emctee | Theory | :ﬁi&-
3. | PIMATEE03  Unform Spacesand fumcrnn | 4+1 63 | A% | Elecoes | Theewy | Glosal
Spates
W | PIMATIADN  Newsnbnna valse Distrbutios | 83 | 65 | 325  Elocive | Theory Gl
Thizgry
PIMATEADS | Several Comples Varissies ds1  B5 | 12% | Elechve | Tneory Glohal
PIMATIAOE  Advancod Golimustion Al BN | 32 | Cogmvm | Theory | Gil ot I
Techmgues
FIMATEAD] | Dperator Theary 2l 65 | 325 | Oecowe | Theoey Ginba
FIMATESOB | Advanced Numenical a1 65 | 325 | iecwe | Theory Global |
Technigues
FIMARCA0S | Resssrch Thesiw/Project/Patent | 16 65 lllil- Cote Thaory Glokal Research




Syllabi and Course of Study of Two Years Postgraduate Programume in Mathematics
(NEP 2020)
Unlversity of Jammu,

SEMESTER 1
(Examinatiom to be held in December 2025, 2026, 2027)

Course Code: PZMATCI101 Course Title: Ordinary and Partlal Differential Equations
Crodits: 05 (Theory: 04 4 Praction]l/Tutorial: 01) Level- 400

Maximum Marks: 125 (Theory: 100 4+ Practical/Tutorial: 25)

Objectives: The objective of this course @ to make the students understand the physical world
mathematically besides preparing to do analysis at higher levels. A large number of phvsical phenomena
occurring in Plysies, Englieering Sclences, Elwseitity's Mechandes, ete. when fornmlited mathematically
give rise to mathematical model in the form of Ordinary and Partial Differential Equations with boundury
vonditions. So, solving a physieal dtualion b equivalent to anlvieg o Oedinney and Partlal Differential
Eqguntions.

Course Outcomes; This course shall enuble students to

I, find slutions of crdinary differential squations using existence and uniqueness theorem, Picard's
approcchmstion method, seduction of arder, virlntion of parameter aned so on

L learn about power series solution of dillerential equations about ordinary poitts. lmportant prop-
erties of Legendre polynominls fike their orthogonality nud sigen values slinll be made aware to
the students. Moreover, students shall be able to understand amd solve problenis related to special
funotions like Bessel's fanctions aond Gaonss hyperisimetele functions.

3. understund the existence and basio properties of Laplace transform, lnverse Laplace transform, the
iden. of cowvolution snd their npplications in solving linenr differentinl equation with constanl coel-
hicients. Students shall alio be able o construct Green's function for various differsntinl sperators.

4. understand Portinl Differential Equation ol 2nd nud Higher ovder, classiBeation examples of Partinl
Difforentinl Equationg, Partin]l Differential Equations relovant to indostrial problema, Solutions of

elliptic, hyperbolic and parabolic equations,

5. understand Transport Equation:  Initial value Problem, Noo homogeneons Equation. Laplace
equation-Fundamental solution Mean Value Formmlas, Properties of Harmonle functions, Green's
Funretion, Energy methods

G. understand Heat Equation: Fundmnental solution, Mesn Value Formulas, Properties of solutions,
Energy Methods, Wave Equation: Solution by Spherical means, Non-Homogeneous squation.

Structure of the Course: This course is divided into four anits of 15 elage leptures each, wheroln
one lecture s of ome hour duestion. The tutorin] consists of 16 butorind sessions, ench of two hotes duration,

Unit-1

Power sovies solutions nbout ardinery points; delivitions wnd existence theorem, soluthons of Legender
pguation, Legender polynomials, generating function, Rodrignes formula, and arthoronality property of
Legender's polynomials. Power series solutions about singular points- the mothod of Frobenius, definition,
existence theorem, the method of Frobenius, solutinons of Bessel's equations, Bessel's functions amd
their properties. Guuse hypesgrometrle differentind geuations and Tuetions defined by them with some
important properties- Chebysheyv polnomials and minimax property, Riernanm's equations {he geoerilizod
Gauss hypergoometrie squations. Eximples s exervises based on these coneepts will be covered in the
tutorinda.
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Unit-T1

Lapluce transform: Definition, Existonen and Basic properties of Laplace transform, the Inverse Loplaoy
transinem and the cenvolullen, applications of Luplace teanslorm (o linvar difforentlal cquations with
ottt coelBeinin, Sturme Lionville boandary valoge problonss Delinltons and examples, charpctor-
istae vahues and characteristic functions, snd orthogonnlity of characteristic fanetions Green's funetion:
Copeept of Greéen's fanction, properties of Green's function, Construction of Green's function for various
diffevamtinl operators, and idea of Dirse- delts function. Examples and oxercises basod on theso concopts
will be covered I the tutorials.

Unit-T1T

Purtinl Differential Equation of 2od and Higher order, classifiention gxamples of Partinl Differential
Fauations, Partial [Mifercotlal Bquations relevint to industrial problems, Solutions of elliptie, hyperbolic
wid parabolle equations.  Laplace equation-Fuodnmental solution Mean Value Formulas, Properties of
Hammonie functions, Examples and merclees hazed on these concepts will be coversd in the tutorials.

Unit-IV

Heat Equation: Fundarpentul solution. Mean Value Formules, Properties of solutions, Energy Moethods,
Wive Eguation: Selution by Spherical means, Non-Honogenoous equations. Separation of variabled,
Fourier and Laplace transforn aod thelr applications to salve initial and boundary vadue probilems.
Exnrpples and exercises hased on these concepts will be covered in fhe tutorials,

Text Boolos:

I SL. Rose: Differsntinl Equations, 3rd Edition, Jobn Wiey and Sons (Asin) Pee. Lado 2004 (for
unit 1 and ).

2 L N, Soeddon, Perbinl Défrrential Equations, MeGraw HUL (For unit 171 and TV).

Refercnce Dooks:

L G.F. Sirmmons, Differontin]l Equations with Applleations and [Lstorieal Nedes, Tata MeGraw- Hill
piice

2. W. E. Boyee, and R.C.DiPrimn, Elementary Differentinl Equntions and Boundary value Problems,
John Wiley and Sons, 1977,

3 E A Coddignton, An Introduction to Ordigary Differsntial Equation, Prentice Hall of India Pvi.
L., New Dellt 20005,

4, F.0. Ronel, Green's Function, Vo Nostrand, 1570,
6. L. €. Evans, Partinl Differemtial Equations, Gradoate studies in mathmnation, Vol 18, AMS- 1998,
. T. Amarnath, Pertial Differentiod Eguations; Prontioe Hall.
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Scheme of Examination: The student shil]l be contimuoisly evaluated during the comduct of sach
vonrse on the basis of his/her perdormance ax follows:

MCQ on LMS -+ | Syllabus  to be | Time allotted for | % Wilghtage

Subjective Test covered in the | the exmmination | (Marks)
examinntion

Test-1  (ofter 30 | 25% | T 10110

dnvs)

Tese-11  (after 60 | 26 to 509, 1 hionir 10410

ilays)

Theory Syllabus  to be | Thne allotted for | % Welghtage
covered in  the | the examination | {Marks)
exnminntion

Major vest (wfter 90 | 10D 5% 2 4 hour 301

iy}

Total 100
Practical /Research(thesis/project /dissertation)

MCQ on LMS + Sub- | Time allotted for the | % Weightage (Marks)

jeetive Test exumination

Mid Term appraisal 4 honars h

0% | Projt

External Examinntion 4 hours 5% Report

35 % Viva-voce
Total 104

Test 1 and Tost 11

The subjective Test of Test T und Tost TT would consist of three short answer type question (05 marks
each). Students are required to smswer two questions. No preparatory holidays shall be provided
for the Test 1 and Test 11 Thase candidates who have appesieed in Test 1 and Test 11 and fadlisd 1o
get the minioum requived marks Pe. 14 ot of 40 will be cligible to reappear in the Test T and Test 11
culy once,

Major Test

The trajor test will com prise of two stctions, Section-A and Section-B, Section-A will have one compulsory
question comprising of 10 parts (mindmum 02 from each wnit) of 03 murks each, Section-B will hove 04
fuestions of 15 marks dach to be set from the last two units (02 from each unit) Stadests are required to
temnget 01 gpuestion from doch wnit of section B, In major test there should not be a gap of more
than two doys in between two tesis.



Syllabi and Coarse of Study of Two Years Postgraduate Programme in Mathematics
(NEP 2020)
University of Jammu,

SEMESTER 1
(Examination to e held in Decesmber 2025, 2026, 2027)
Course Code: PZMATC102 Conrse Title: Caleulus of Funciions of Several Variables
Crediis: 05 (Theory: 04 + Practical/Tutorial: 01) Level- 400
Maoximom Marks: 1256 (Theoryt 100 4+ Practical Tutorial: 25)

Objectives:

1. Bulld a deep and intultive undesstanding of funetions of several variables geonetry of R, vector-
and sealar-mlued mappings, and the fundapental theormns of wetor caloulus.

2 Eeulp students to formulate and solve roal-world problems involving divectional derivitivon, aaltiple
integrale. lne anl sorface Intepgrals, and applications of Stokes’ and Guiss" Divergence theorems,

3. Foster thit abllity to read and comstroct clear mathemation] arguments -proofs of mean walue, mefse
mapping, and opion mapping tlieoremd cle-thus strongrhoning abstract ronsomkng.

1. To promots ndependont learning sl eollaborative problem-solving skills through tutorial sessbone,
nashrumonts, and projoct-based exercises in olignment with experientinl learning goals of NEP 2020,

Course Learning QOutcomoes: Alter succossfully completing this course, students will be able to:

. Geometric Fomdations Describe and manipalate pointa, vectors, norms, distances, angles (dot
and cross produocts), and parmmetrized corves and surfaces i ®B®

2. Multivariable Differentiation: Compute angd interpres limits, partial and directional derivatives.
gradlienty, and best afline (laear) spproximations, snd use them to derive tangent lines and planes.

3 Multiple Integratione Set up and evalunte double and triple integrals in Cartesing and transformed
roordinntes (polar, eylindrioal, spherical), ncluding chango-of-svariable vin the Jacobian,

1, Vector Cladenbus and Integral Theorers: Formmlate and compute e and surface inbegrals of sealar
and vector fields, and apply Green's, Stokes', and Guiss’ Divergenos theorems to relate integrals

ovet curves, surfaoes, dind volumes,

5. Optlmbzntion and Applicatbons: Locate wnd classify extremn (noluding constralngd extrenn via
Lagrange multiplien) of fanctions of several varinbles, and model real-world phenoenn in physics
o ngineering (o, work, flus, Huld Hew) sty the tools of multiverisble ealeulis.

Structure of the Course: This course b divided into four units of 15 class lectures sach, wherein one
lecture b= of e hour duration. The totorial consists of 15 tutorial sesions. each of two hours durstion.

Unit-1

Gempetry of muitidimensionn] spaces: mrroduction to %, vectors, norms, and distance; smgles and
thie dot product; the cross product in B lines, plapes, and byperplanes; linear and affine fooctions;
aperations with matrices

Functions fromm B to B curves fn space, best affine spproxtmations o curves, metion alohg a curve, are
lenggth, and spoed. Exanples and exiéreises based on these coneepes will be covered in the tutorials

10



Unit-I1

Functions from BT w B geomietry of graphs aid level sots, Hmits sind continuity, directional derivatives
nnd the gradient, best nffine approximations: differentiability, second-order appraximations: Hessinns and
Tuylor's foremla, extrome values pnd Lagraoge mualvipliers, definite intearals over reglons in 1Y, change
of variables in multiple integeals. Examples and exercises based on these concepts will be covered in the
tutorials,

Unie-11E

Franetions from B™ to B ond spplicstions: geometry of imetions between Eaclidean sproes, limits and
continuity in higher dimensions, best aflie approximastions for vector-valued funetlons, line integrals
Green's theotem (for rectangles and for eegions of type 101). Appllmtlmum o pliyeles und engimeering,
exnuiples aned exercise based on these concepes will be eoversd in the &

Unir-I'V

Directionn] derivative, mean value theorem, the contraction principle, the inverse function theorem, open
mapping theorem,

Surface imegrale definition of double (resp, triple) integral of o fnction defined and bounded on »
rectangle (resp, box), parsmetrized surfaces, sooth patches, equisalent reparsmetrizations, surface-
wren elemnent, sutlace integrals of senlor and veetor felds, eurl and divergenie, Stokes” thearem (prool
nesmning the general form of Green's theorom), Gones divergence theorem (proof ouly in the case of
eubical domains), and their spplications. Examples aid exercises based on these concepts will be coverad
i the torials

Text Books:

L. Dan Slonghter, The Culculus of Functiony of Severnl Variables, Furmnn Umversicy, 301,

2, W. Rudin, Principles of Mathematical Analysis, MeGrw-Hill, New York 1976.

3. T. M. Apestol. Calenlus. Vol. 11 Multi-Variable Aualysis, John Wiley & Sons, New York 2002

Reference Books:
1. I E Mirsden and A. J. Tromiba, Vertor Coleulus, W. H. Freomnan, Now Yerk 2000,

2. H. M. Sehey, Di, Grad, Owel, and Al That: A Informal Texd on Victor Caloulus, W. W, Narton,
New York 2005.

3. M. Spivak. Calewlus on Manifolds: A Modern Approach to Classical Theorerns of Advanced Caleulus,
Waostvivw Press, Boulder, OO 2005

Schome of Exnmination: The student ahall be continously evalimted during the conduet of sk
covrse on the basis of his Ter performance os follows:

'M:tm ”
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MOGQ on LMS < | Syllabus  to  bo | Time allotted for | % Weightage
Subjective Test covered  in the | the examination | (Marks)

oxaminalion
Tewt-1  (wfter ) | 25% 1 hisiie 110
days]
Test-11  [(afrer 60 | 26 vo Bl | by 1G-+10
dings |
Theory Syllabus o be | Time allotted for | %% Weedghtage

covered in  the | the examination | (Marks)

s inntion
Major test (after 80 | 100 % 2 | hour fil)
days)

Total LK}
Practleal /Research(thesis/project /dissertation)
MOCQ on LMS + Sub- | Time allotted for the | % Weightage (Marks)
joctive Tost exuminition
Mid Term appruisal 4 hours 25 %
% Project
External Exanination 4 liours 75 5 Repart
5% Viva-vocs
Total [LLA]

Tt 1 and Test 11

The sulsjective Test of Test T atul Test 1T would conslst of three short answer type question [05 maorks
each). Students are required to answer two questions. No preparastory holidays shall be provided
for the Test 1 and Test T1. Those candidates who bave appeased n Test T and Test 11 and foiled o
got the minimum reguired marks Lo 14 out of 40 will be eligible to re-appear in the Test 1 and Test T
ondy once.

Major Test
The major tent will comprise of two stctions, Section-A and Section-B. Section-A will have one compulsory
uestion comprising of 10 parts (minjwwm 02 from eackh unit) of 03 marks each. Section-B will have 04
epestions of 15 marks each to be st from the loat two unite (02 from esch unit) Students are roguired o
nttepipt 01 gquestion from ench nuir of section B In pujor test there should not be a gap of more
than two days in between two tests.
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Syllabi and Course of Study for Two Years Postgradunte Programme in Mathematics
(NEP 2020)
University of Jammu.

SEMESTER 1
| Examination to be held In Devemiber 2025, 2026, 2027)
Course Code: P2MATCI03 Course Title: Topology
Credits: 05 (Theory: 04 + Practical /Tutorkal: 01) Level- 400

Masisnuum Marks: 125 (Theory: 100 4 Practical/Twtorial: 25)

Course Objectives: The syilabus nims to fondlinrize stadeiss with the ssential coneopts and techuigues
in metric and topological spaces. The study of metric snd topological spaces is esential for developiug
proficiency i phstract mathematical concepes. 'Uhe theoey of merric and ropologieal spaces extends from
the coucept of distance, providing a foundation for undesstanding ndvaneed topics like Analis, Messare
Theory, and Comples Analysis. This subject heips stadents recoguize that metric spaces are more
general than Euclldean spaces, ennbiling thewm to wark with continaons fonctions and various lmportant
caneppts such oy conectedness, compaotness, and complotomoss, These coneepts enhanee mnthenntical
reasoning and problem-solving skills, allowing studensts to apply them i varlous eontests.  Tlirough
problems and exercises, students dovelop anslyvtical and eritieal thinking abilivies, preparing themn for
further mathematioal study and resenrch,

Course Outcomes: After sudymg this course, the student will be able to

L. onderstamd the fundamental ooneepts in the set theory like, cardinality, Zomn’s lemmn, Hansdrodff
maimality princlphe and 50 on.

=

. mnderstad how the thoory and concepis grow nainrally from jdea of diftanee: and differentiate
hetwern functions that define o metrie on o st and those that do oo,

3. detormine wteriar, closare, Hmit pomts of subsets nod basis ood subbasis of topological spaces.

1. check whether a colloction of subsets i o basis Tor o ogiven topalogieal spacies or not, sud determine
the topology gemernted by a given basis,

5, identify the contimnous maps hetwern two spaces snd determinge comumon topological property of
EIVED TWO Epaces,

i, determine the connectedness, parh connectedness pud components of spaces and understand the
oomeept of compactness in the product of speoes,

Structure of the Course: This conrse s divided into four units of 15 cliss lectures each, wherein one
loeture b5 of otie howr daration. The tutorial consists of 15 tutorial sessions, each of two howrs duration

Umnit-1

Cardinal mumbers, the Schrider-Bernstein Theorsm, cardinal mmber of power st, Cantor's Theorem,
the continuwm hypothisis. Axioms of Cheles, Huusdor! Maximalily Princlple, Zom's Lemmn, the well-
ordering principle.  Metrie on o set, open ol closed balls, limit point and clesure. opon and closed
sets, bounded sets; dense sets, Cauchy amd convergent sequences, cornpleleness, continuity, bometry.
Exnpnples anil exercises based on thes concepts will be covered in the tutorials.



Unit-11

Topological Spices, basis anid subbasis for o opology, product tapology, subspace topalogy, clesed sot= and
lisnit points, closars and nteror séts, convergones of soqueneds, Ty-space wixd Havsdorll spoce. Exaingles
and exerciies Based on these concepts will be overed fn the tutoriols

Unit-111

Comtinoous fanctions, homeomarphisms, the pasting i, product topelogy, box topoelogy and their
relationships. Metrie topology, metrlzable space, first countability, the sequence lemma, Uniform limit
theorei, Exnmiples siod exercisis bosed on these coneopts will e coverad in the tutorials.

Unit-I'V’

Connectedness, components and loésl conmecteduess, compoct spaces, conpact subspaces; tube lenmma,
fipite product af compeact spaces, inite ntersection property, Lebesgoe number lermma, aniform cont inmity
therem, Boleano-Weierstrass proporty (BWT), sequentinlly and connrably compactness. Exnmples and
exercises bused on these concepts will be covered (o the tutorials

Tuxt Books:

1. T Lin and You-Feng Line, Set Theory, Honghton Milllin Company Boston, 1974 (for Unit-1).
2. 5. Kumnvesun, Topology of Metrie Spaces, Namsn Publishing House, 2005 (for Unit-1).

3. 1 R Munkres, Topology, Pearson Education India, 2003 [for Unit-11, T & V),

i. Patty CO.W., Foundation in Genern] Topology, Jones and Bartlett, 2010,

Reference Boolks:

1. H. B. Ederton, Elements of Set Thoonry, Academic Press; 1077,

2. P. R. Halmas, Naive Set Theory, East-West Pregs, 1060,

3. Michedl O Searedid, Metiie Spaces, Springer-Verlag London, 2007

4. B Magoue, Metrle Spaces, Springer Nature Switzerlamd AG, 2022,

5. 8. Willard, General Topology, Addison Wesley, 1970,

6. G. F. Siomons, lucroduction to Topolooy and Modern Aunlysis, MeGraw-Hill Edacation, 1063
7. 0 L Kelley, General Topology, Springer Sclence & Bustness Media, 1075,

Scheme of Examination: The student shall be continously ovaluated during the conduet of each
cousse on the basts of his/Mer performance as follows:

MOCQ on LMS + | Syllabus to be | Time allotted for | % Waeightage

Subjective Test cowereed  in the  the examination | (Marks)
examination

Test-1  {after 30 | 25 % 1 b 10410

days)

Test-IT  (after 60 | 26 to 50% 1 hsir L1100

diys)

Theory Syliabus o be | Time allotted for | % Weightage
covered  in the | the examination | (Marks)
examination

Major test (after 90 | 100 % 2 £ hour il

ilinys)

Totnal 10
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Practical /Researchithesis /projoct /dissertation)
MCQ on LMS + Sub- | Time allotted for the | % Weightage (Marks)
jective Test examination
Mid Teris appeaisnl 4 hours 5%
50 R Praject
External Examination 4 hours % Report
il Viva-vore
Total 1041

Test 1 and Test 11

The subjective Test o Test 1 and Test 11 would consist of thiee short snswer typé question (05 nuarks
mach), Students are requited to answer two questions. No preparntory holidays shall be provided
for the Test I and Test 1L Those candidates who have appeared in Test 1 and Test 11 aud fadled to
et the mintmman reguired marks Lo, 14 ouroof 40 will be pligible to re-appear in the Tent T and Test 11

only omow,

Major Test

Tlie vuajor test will coniprise of two sections, Section-A and Section-B. Section-A will liave one compulsory
question comprising of 10 parts (minbmum 02 Feom esch undt) of U3 marks esch. Section-B will havwe 04
cpuestions of 15 morks aach to T get from the Lt ted units (02 fron ench unit) Students are reguired to
artempt (1] guestion from esch unit of section B, In major test there should not be & gap of more

than two days in botwoeen two fests.



Syllabl and Course of Study for Two Years Postgraduate Programme in Mathematics

(NEP 2020)
University of Jommn,
SEMESTER 1
{ Exnmination to be held in December 2025, 2026, 2027)
Course Code: PZMATC104 Cowrse Title: Nurmnbor Theory and Cryptography
Credits: 05 (Theory: 4 4+ Practical/Tutorial: 01) Level- 400

Miodimom Marks: 125 (Theory: 100 + Practical /Tutorial: 25)

Objectives: This course lelps the stadents to learn aml paster the basies of munber theory so as
to develop skills and kuowledge of standand coneepty ready 1o be applicd to eryptography and demon.
strate how eryplography plays an important role in the present digital world by knowing encyption and

deervption techmigues and secure dita in transit weross dath networks.

Course Learning Qutcomes: After studying this eourse the studest will be able to

1. Explaim fosdsmental concepts of sumber theory ond cryptosraply, including Farey sequences; con-
tinued Froctions, Pell's equations, divisibility, modulne aritheuetic, and elassical theovems [Fermnat's,
Euler's, Chincse Remainder Theotemn).

[EL]

Apply classical and modern encryption techmigques such ns Coesne eipher, Playfnir cipher, substi-
tution and transposition diphers, block dphes struchires, Data Encryption Stesdard (DES), and
Addvaneed Enervption Standard [AES),

I Utilize finite field arithmetic i GF(2Y) and GF(p) for implementing cryptographic algorithms
including AES and elliptic curve cryptography, and analyze their roles in cryptosystems.

4. Implement and evaluate public-key cryptosystems such as RSA and elliptio onrve eryptography for
encryption, decryption, key generation, ane digital slpnatures, and assess their seourity,

5 Describe cryptogragthic haah fooctions, digital signature selieanes, aud apply coyptogeaghic salutions
P ennite secnrity i ennad] compmancation, wireless networks, and mobile deviges,

Structure of the Course: This pourse g divided luto foor aulks of 15 closy lectures ench, whereln one
locturis & of one hour daration. The tutorial consists of 15 tarorial sessions, esch of two hours duration.

Unit-1

Farew sequenees, inflnite continued fractions, Ireostions] puinbers, approximations to irrational nembaers,
best-possible approximotions, divisibility of Integers. Greatest common divisor, Eaclidenn algorithm, The
theorem of arithmetie, Congroences, Residoe classes and meduced rosidos classes. Exmnples and exorcises
based on these copncepts will be covered in the tutorinls.

Unit-11

Chifteso rommadnder theorens, Fermat's little theotomn, Wilson's theoremn, Euler's theoren, Arithmetls
funetions a{n), din), v(n), pln), Milbios eversion formals, order of sn integer wmodulo n, primitive mots
for primes, composite numbers hoving primithve roots, theory of Indlees. Examples ad exerchses Lased
i thise concepts will be covered in the tutorials,
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Unit-1T1

Introduction to eryptography & eryptosystem: definitions, the Shift Cipher, Substitution Cipher, Affine
Clpher, Vigenere Cipher, Hill Cipher, Permatation Cipher, Stream Cipher  Cryptanalysis of Affine
Cipher, Crypranalysis of Substitution Clpher, Cryptaualysis of Vigenere Cipher, Cryptonalysis of Hill
Crpher. Examples and exercises based on these concepts will be covered in the tutardals.

Unit-IV

Linesr Cryptanalysis, Differential Cryptunalysis, Basic Enervption and Decryption, Encryption Tech-
nigues, chinracteristios of Good Encryption Systems, Interustionnd Data Enervption Alsorithm, Shanon's
Theory: Elementary probobility theory, perfict secrecy, Eatropy, proportios of Entrogy, Product CTVi-
tosystems. principles of public-key covprosystems, RSA-key generation, RSA-encryption & decryption,
HSA-seowrity & common sttacks, Elliptic-curve arithinetio over GF{p). Examples and exercises based on
these comeepts will be covered in the tatorials,

Text Books:

L David, M. Burton, Elementary Number Theory, 2nd Edition {UBS Publishers).

2. D. R. Stinson, Cryptographye Theory und Practive, CRC Press, 1005,

3 W. Stallings: Cryptography end Nedwork Sequrily, Prmciples and Proctice (7th ed.), Pearson Edy-
cation Limited, Fugland, 2017.

4. W. Trappe, nod L. C. Washingron: Fatroduction to Cryplography with Coding Theory (20d ed. ),
Penrson Education International, 2006,
Referonce Books:

L L M. Niven, H. §. Zuckerman, and 17, L. Monsgonery, Introdaction to Theory of Numbers, 5th
Edliticn, Jobn Wiley s Sons, 19610,

2 H. Davenport, Higher Arithmetic, Camb. Univ, Press, 2008

4 G H. Hardy and E. M. Wright, An Introduction Ta The Theory Of Numbers, Oxford Univ. Press,
2008,

4. N, Koblitz , A Cowrse in Number Theory and Crgptogrophy, Graduate Terts in Mathematics, New-
Yorl: Springer-Verlag, 1987,

Scheme of Examination: The student shiall be continaonsly evaluated during the conduet of each
course on the basia of his/ber performanee an follows:

MCQ on LMS + | Syllabus  to  be | Time allotted for | % Weightage

Subjective Test | covered in the | the examination | (Marks)
examination

Test-1 [nfer 30 | 256% 1 Loy 10+10

day=)

Test-Il  (after 60 | 26 to 50% 1 hour 10410)

days)

Theory Syllabus to be | Time allotted for | % Weightage
covered  in the | the examination | (Marks)
examination

Major test (after 90 | 100 % 2 4 hour (i)

cliays)

Tatal 1)

=
I7
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Practical /Researchithesis /project /dissertation)
MCQ on LMS 4 Sub- | Time allotted for the % Weightage (Marks)
jective Test examination
Mid Terw appraisal 4 hours 25 %
50 % Project
External Exatnination 4 hours 75 % Report
R Viva-voce
Total | 100

Test 1 and Test 11

The subjective Test of Test T und Test 11 would conslst of three shitrt answer type question (05 marks
eacl). Students are roguired to answer o questions, No preparstory holidays shall be provided
for the Test 1 and Test 1L Those candidates who have nppeared i Test 1 and Test 11 snd failed to
gt the minimum reguived ks o, 14 our of 40 will be eligible to mo-appear e the Test 1 and Tese 11
only omen.

Manjor Tost

The major test will comprise of two sections, Seetion-A and Section-B. Seetion-A will have one compulsory
qiwstion comprising of 10 parts (winbmum 02 from ench unlt) of 03 marks dach. Seotion-B will hove (4
guestions of 16 matks cach to be set Fom the last two units (02 from each wnie) Stadonts wne regquived to
attempt 01 guestion from each unit of section B In majer test there should not be a gap of more
than two doys’in between two tests,

[.]



Syllabi and Course of Study for Two Years Postgraduate Programme in Mathematics
(NEP 2020)
University of Jammon.

SEMESTER I1
{Exasuination to be held in May 2026, 2027, 2028)
Conrse Code: P2MATC201 Course Title: Advanced Complex Analysis
Crudits: 05 (Theory: 04 4 Practical/Tutorial: 01) Level- 500

Maximum Marks: 125 (Theory: 100 4+ Practical /Tutorial: 25)

Objectives: This course nims at Introducing students to characterization of harmonic funetions,
Monodromy Theorem, Riemann Mapping Theoramn, the theorems of Montel and Picard and those of
Mittog-Lotfer aud Welorstrass, uud the Prime Munbor Theornn

Course Learning Outcomes: After studyhng this course the student will be able to

L undesstand the basics of ligarithuically convex fanction that helps in extending smaxtmn moduhus
thesoren.

2. be familiar with metric on spaces of analytic, meromorphic and analvtic functions, Ascoli and
relates] theorems, equi-continuity aud normal funilies leading to Arseln

3. kenow harmonie function theory on o disle and howe 1t helps b solving Disichletis problem apd the
notion of Gremis function.

Structure of the Course: This course s divided into four units of 15 closs lectures encl, whsrein one
lecture is of one hour duration. The tutorial consists of 15 tutorial sessions, each of two hours duration.

Unit-1

Harmonic Functions Harmonic Conjngates, nocessary and sufficiont eondition for the existence of hag-
monir: conjugates, mean value property, Ganss Mean Value Theorem, Poisson Intezral Fornmia. Dirichlet
Probilem on the open disk, churneterization of harmonic functions, Schware Refloction Principle, analvtic
continuation, Menodromy Theorem, Examples and exercises based on these concepts will be coverad in
thae tutoriaks

Unit-11

Equicontinuous funilies of coutinuous funcions, Arzela-Ascoli Theorem, normal sulfumilies of continuons
functions, Memtel's Thearem, Riemnun Mapping Thnorem, The Sehwars-Christoffel Farmula, Examples
il exercises based on these concepts will be covered in the tutorials.

Unit-I11

Normal fumilies of meromorphic functions: Spherical derivative, Marty's Theorem, Zaleman's Lisuma,
Moutel's Three value Theorem, Pieard's Theorem, Examples and exercises hasod on (hese coricepts will
e covered i the tutorials.

Unit-IV

Runge's Theorem, the series of meromorphic functions, constricting meromorphic finction: the Mittag-
Leffer Thearem, the Welerstrass p—function, infinite products, infinite products of functions. infinite
products and analytic functions, the Weisrstrass Factorization Theorem nnd its corisequences. The Gamsia
fumetion, the Riemany (— fmction and their properties; the Prime Number Theorem. Exnmples and
exeroises based on these coneopts will be covered in the tutorinls,

Text Books: The [ollowing Text Books nesd to be consulted simmltanoosly;

19



1

2

Theodore W, Gamelin, Complex Anabysis, Springer-Yerlng, 2001
Bruce P Palks, An Introduetion to Complex Function Theory, Springer 4 Business Medin, 19891

Heferenee Books:

L
. John B. Conway, Functions of Oue Comnplex Variable, Naroan Publishig Hemuse, 1900,

2
3

Lars V. Alilfors, Coumipliox Aunalysis, MeGrow-Hill loternationu] Editions, 1979,

. 8. Pommusamy and Herl Silversy, Complox Virlables with Applications, Bickhauser, 2008,

Serge Lvowskl, Principles of Comples Avalysis, Speinper, 2000,

. Reinboll Remert, Theory of Comples Fanctiots, Springer, 19%1.

Steven G, Krantz, Complex Variables, Chapman and Hall/CRC, 2008,

. Joseph L. Tayior, Complex Variables, Ameriean Math, Soc., 2001,

- Eling M, Stein and Bami Shakarch), Comples Anslysis, Princeton University Press, 20004,
. Zeev Niligr, Conlormal Mappings, Dover Publications Ine. New York, 1970,

10

Robert B. Ash and W, P. Woringer, Caomplee Analysis, Dover Publications, 2007,

Scheme of Examination: The stadeust shall be comtinucnedy evalusted during the conduct of each
course ot the basis of ldsher perfortoance a8 follows:

MCQ on LMS + | Syllabus to be | Time allotted for % Weightage

Subjective Test vovered In the | the examination | (Marks)
exnmination

Test-1 [after 30 | 25 % 1 Tsowtar 1010

days}

Test-11  (after 80 | 206 10 30 b lwanr 10+10

iliys)

Theory Syllabus  to be | Time allotted for | % Weightage
covered in  the | the examination | (Marks)
examinntion

Major test (wftor 00 | 100 % 2§ hour fily

days)

Total L0

Practical /Research(thesis /project /dissertation)

MCQ on LMS + Sub- | Time allotted for the % Welghtage (Marks)
jeetive Test expmination

Mid Term appraisal 4 hours 25 R

o0 Project
External Examiuation 4 huours % Report
b1 Vivm-voce

Total 104}




Test 1 and Test 11

The subjective Test of Test | and Test 1 would consist of three short amswer type question (06 marks
each). Students are required to answer two guestions. No preparatory holidays shall be provided
for the Test T and Test IL Those cotslidotes whio have sppesred i Test 1 and Test 11 and fudled to
get the minimmn required marks e, 14 ot of 40 will be eliglble to re-appear in the Test 1 and Test 1T
only o

Major Test

The major test will comprise of two sections, Section-A amd Section-B. Section-A will have one compulsory
imestion comprising of 10 parts (iniminm (02 from each unit) of 03 marks each. Section-B will have (4
iquestions of 15 marks each to be set from the last two units (02 from each unit) Students are required to
attespt D1 question from each unit of section B. In major test there should not be a gap of more
than two davs in between two tests.

2l
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Syllabi and Course of Study for Two Years Postgraduate Progromme in Mathematics

(NEP 2020)
University of Jamm
SEMESTER 11
{ Exnmimation to be held i May 2026, 2027, 2038)
Clourse Code: PZIMATC202 Course Title: Functional Analysis
Credits: 05 (Theory: 04 4 Practical/Tutorial: 01) Level- 500

Maximmnm Marks: 125 (Theory: 100 + Practical Tutorial: 25)

Objectives: This coarse alms at familiarzing the students with the geometry of metric spaces,
Bannch Spaces and Hilbert spaces, Soae fundsemental theosems o functbons] panlyals Hke Baach con-
traction Principle, Hahn-Bansch Theorem, uniform boundesdness prineiple sre included in the syllabus.
T thecirernd have ranense applications in several bravches of Mathensaties and Maothematicnl pliysics.

Course Learning Outcories: After studying this cotese the studemt will be able to

1. uncérstand Banach contravtion Principle nnd ite applications to differonrial and integral equntions,
vompletion theorom, category theorem and ite applications.

2. understand Hahn-Banach Theorem in real, Complex and linear spaces and applications, anifenn
boundedness principle, open mopping theoron, Boonded ivorse-theorem. closed groph theorem,

A understiond the existence of orthoiorionl basis, Rise ropresentation theoreni, the dimension of
Hilbert spaies

Structure of the Course: This covrse i divided into four umits of 15 cliss loctures enchu wherein one
lecture i of one bour duration. The tutorial consists of 16 tutorial sessions; each of two hours dorstion,

Unit-1

Definition of metric sphces, convergenes complote muarle spuces, Banach contenction Privaiple and its
applications to differential nnd [ntegral equations, conpletion thenrem, category theorem and its appli-
entlons, campactness | Arsoli-Ascoli's Thssren. Fannpled and exevcises based on these concepts will be
covered in the tutorials,

Unit-TI

Nortned Tivear spoces aud Banoch spacos; examples, Aoite dimensione] pormed Hoesr spacm, eqoivabon
ners quotient spaces, F. Riesz's lemmn | Bounded fnesr operators, expmples, dual spaces, computation
of duals of IR, {5, 1 < p < oo and Cp, Exasnples anid exerclios based on these concepts will by covered in
tlie tutorinks,

Unit-111

Hahn-Banach Theorem i real, Complex and lnear spaces and spplications, reflexive spaces, aniform
boundedness prineiple, open mapping theorem, Bounded inverse-theorem. eloged graph theorem. Esxum-
ples and exercises based on thest coneepts will be covered in the tutorials

Unit-1V

Inner product spaces, the Cauchy-Schwartz inequality, the Pliythagorean Theorem, Hilbert spaces, ex-
naaples of Hilbert spaces. Orthognanl complement aed dieeet s, mindmieing vector theoren, projection
theorem, orthomonnal sets, Bessel's inequality orthonorima) basis, the exigtence of orthonormal basls Riex
representation theorem, the dimension of Hilbsert spaces, Adjoint of a linear operntor, self adjoint, nocual
il unltary operators. Examples and ixercloes busod on these conoepts will be covermd [ the tutorials,

e
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Text Books:
1, . Goffman and . Padrick, First course in Functional Hall Analyris, Proutico 1955, for wnit -1)

2. E Broyeeig, Introductory Punctional Avalyas with Applications, Johin Wiley and Sons 1978, (For
anit- I, TH and 1V)

Reference Books:

LR G Dougls, Banach Algelira Trekmiques m operator Theory, Springer-Verlag, Now York 1998
2. ) B. Comway, A cotrse in Functional Analpsis, Springer Verlag, 1973,

3. B. V. Limaye, Funchonal Anafygas, Wiley Enstorn Lad. 1081,

Scheme of Examination: The student shall be continuoushy evaluatod during the cenduct of eacl
course on the basls of his/ler perfonmance as follows:

MCQ on LMS + | Syllabus  to  be | Time allotted for | % Wisightige

Subjective Test covered in  the | the examination | (Marks)
mxamination

Test-I  (nfter 30 | 25 % I hionsr 10410

days)

Test-Il (after 60 | 26 to 50 1 hour 10410

diys)

Theory Syllabus  to be | Time allotted for | % Weightnge
covered in the | the examination | (Marks)
axamination

Major test (nfres 90 | 100 % 2 4 hour il

days|

Total LM

Practical /Research(thesis/project /dissertation)

MCQ on LMS + Sub- | Time allotted for the | % Welghtage (Marks)
Joective Tost eximination
Mid Terim appraisal 4 lwsars 26 %
3l % Project
Externnl Exmmination 4 hours ™% Report
25 % Viva-vooe
Tortal L]

Test T and Test 11

The subjective Test of Test 1 and Test 11 would consist of three short answer type question (05 marks
ench). Students are required (o answer two questions. No preparatory holidays shall be provided
for the Test I and Test 11 Thoso candidates who have appesred in Test 1 and Test 11 and failed to
gt the minimum requited marks ie. 14 out of 40 will be eligible 1o resppear in the Test T and Test 11
only onee,

Major Test
The major test will comprise of two seceions, Section-A and Section-1, Section-A will have one compulsory
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fuestion comprisiog of 10 parts (mindmum 02 from esch unit) of 03 marks each. Section=B will have 04
questions of 15 marks each to be set from the last two units (02 from each unit) Students are requived to
attempt 01 question from each unit of seotion B, In major test there should not be a gap of more
than two days in between two tests



Syllabi and Course of Study for Two Yenrs Postgraduate Programme in Mathomatics
(NEP 2020)
University of Jammu,

SEMESTER 11
(Examnination to be held in May 2026, 2027, 2128)
Course Code: P2ZMATC203 Course Title: Measure Theory
Credits: 05 (Theary: 04 + Practical/Tutorial: 01) Level- 500

Maximum Marks: 125 (Theory: 100 + Practical/ Tutorial: 25)

Objectives: The main purpose of this course is to study general thiory of measute ntegration. The
theory of mensures has its arigin in the iden of lengeh, aren nnd volume in Evclidean spwces. [t hos & Jot
of application in functional theory and several branches of Physics,

Course Dutcomes: After studying this course the student shall be able to

L learn about measurable and messure spaces, types of mweasire and bow to coustruct an outer
measure, Also, stdents shall be able to chock whother a given st or & fanction is weasurable.

2. understand the requirement sl the convepts of Lebesgue ntogral (a genernlization of the Riemann
lntegration) ko its propertics.

1. distmguish and understand relntionships among uniform convergence, convergenee a.e., almost ani-
form convergencs and convergones li man,

L demonstyate understanding of the statement and proots of the fundmnental integral comvergence
theorems like Lebesgue monotone copvergence theoroin, Lebesgue dominated convergence theorem
and their applications.

5. extend the coneept of outer minsure in an abstract space and integration with respect to s metsure.

Structure of the Course: This course is dividlsd into four vuits of 15 elass lectires ench, wherein oo
lecture i of ane hour duration. The tutorinl consists of 15 tutorial sessions, each of two hours duration.

Unit-1

o—algebra of sets, limits of sequences of set=. Generation of algebras, Borel p—algebra. Gy and F),
dirts. Muasure on o —algelies, Measures of sequences of sets, Measurable spaces and moasure space. Outer
tmeasures, regular outor measire, metric owteér mensure, construction of outer nessure. Examples an
exercises bused on these concepts will be coversd [n the tulorinle

Unit-11

Lebesgue outer measure on R, properties of Lebesgme messure spaces, translation invariances of Leliesgue
wensipe.  Existence of non-Lebesgun mensurnble sets, Regularity of Lebesgue outer messare, Cantor
ternary set and cantor function.  Relation betwoen Lebesgue and Borel messurability, completion of
mensure space,  Completion of Borel measure space to the Lebesgue measure space. Fxamples and
excercises Disod on these concepts will be covered in e tutordals,

Linit-111

Measurable fanctions, Operation with messurable function, equality ae., Sequence of mossurable fune-
tions, contimuity and Borel Lebesguo moaswrability of fanctions on R, integration of simple functions,
Lebesgue integral of non-negative and messurable functions. Properties of Lebesgne integrals. Examples
panned eneepeises basan] on [l convepts will b covered In the tutordnls
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Unit-IV

Convergenoe ac, Ahnost aniform convorgence, Boroll s thuoeeim, convergonet b sessare, convergenoe in
mienn, Caucly sequenee in measure, relation pmony varlous convergence types. Fatou's leoma, Lebesgue
mototone convergence theorem, Lelesgie dombnnted theoren, Examples and exerclses based on these
concepts will be covered o the tutorials,

Toext Bools:
1. J. Yeh @ Lecturss an Real Analysis, World Schentifie, 2000

Referonce Books:

1. MLE. Munroe = An Integration 2nd ed. Addison Wesley, 1071

2 G0, Burra : Megsare Theory sl Intepration, Willey Enstern 1957
3 H.L. Royden - Beal Analysis, 8nd edition, Macmillon, New Yook 1988

Scheme of Examination: The student shall be continuously evalusted during the conduct of each
course on the basis of his/her performance as follows,

MOQ on LMS <+ | Syllabus  to be | Time allotted for | % Weightage
Subjective Test | covered in the | the examination | (Marks)
oxamination
Test-1  (nfter 30 | 26% | howir L0100
dlays)
Test-11 (after 60 | 26 w0 505 L Doy 1G+10
cliys |
Theory Syllabus  to be | Time allotted for | % Welghtage
covered im the | the examination | (Marks)
s inntion
Major test (after 90 | 100 % 2 4 hour fill
dhiys)
Total 100

Practical/Research(thesis /project/dissertation)

MCQ on LMS 4 Sub- | Time allotted for the | % Weightage (Morks)
Jootive Test oxnmination

Mid Term appraisal 4 hours 25 %,

50 % Project
External Fxaminntion 4 himrs 6 % Heport

25 % Viva-voce

Total L)

Test 1 and Test 11

The subjective Test of Test 1 and Test 11 would consist of thiee short answer type question (05 marks
ench). Stidents are sequired to answer two guestlons. No preparatory holidoys shall be provided
for the Test 1 and Test IT Those enndidntes whi have appearod fn Test T and Test 11 and fuiled to



gt the mininmm required marks Lo 14 out of 40 will be eligible to re-apphear o the Test 1 aned Test 1
only onee,

Major Test

The major test will comprise of two sections, Section-A and Section-B, Section-A will husve ot comipubicrey
(uestion cotprising of 10 parts (minim 02 from ench nuit) of 03 marks esch. Section-B will have 04
questions of 15 murks each to be set from the last two unlts (02 fromn ench unit) Studemts are required 1o
attempt (1 question from each unit of seetion B, In major test there should not be a gap of more
than two days in hotween two tests.



Syllabl and Course of Study for Two Years Postgraduate Programme in Mathematics
(NEP 2020)
University of Jammm.

SEMESTER 11
[ Examination to be held in May 2026, 2027, 2028)
Course Coder P2MATC204 Course Title: Discrete Mathematics
Credits: U5 (Theory: 04 + Practieal/Tutorlal: D1) Level- 400

Maximum Marks: 125 (Theory: 100 4+ Practical/Tutorial: 25)

Ohjectives: This conrse aitus ot introducing students to the Discrete Matheratics conrse 1o bnild o
stromg foumdation in mathematicnl reasoning, problen-solving, and the application of discrete concepts
to various leldn, particularly computer scivnco, Studonts Jesen to wse mathemationl g, work with sets
and functions, explore combinatorics, understand groph theory aud Boolean algebra. The course also
aims to develop skills in proving mathematical statoments and using inductive argaments,

Course Learning Outeome: After dolug this courde, the students are oxpected to have built &
slirenig foundation in mathematical reasoning, problem-solving, and the spplication of discrete cotcepts
to various fiekds, particularly compter science. Students ore expected to have learnt to use mathematical
Ingghe, work with sets and functions, explore combinataries, undirstand graph theory and Boolean algebua,

Structure of the Course: This course i divided into four units of 16 class lectures each, whervin one
lecture i of one hour durstion. The tutorial consists of 15 tutorial sessions, esch of two howrs duration,

Unit-T

St theory of strings, finite state machines, Compiter recoginitionzero-one matrices sl irectod graphs,
partial order relations: Hasse dingrans, Equivalence relations nnd partitions, Finite state machines: the
minimization proces. Exatnples and exerciies based on these concepes will be covered in the tutorials.

Unit-11

Principle of inclusion and exelusion genwralizacions of the principle desrvangements. Rock's polynomials,
arrangeents with forbiden positions, Generating functions, partitions of integers, exponentiol generating
fanctions, the summation operator, recirrence relations, Examples and exercises based on these concepts
will be covered in the tutorials.

Unit-111

Introdnetion to Graph Theors: Definition and oxamples, subgraphs, components, graph isomorphises,
Euler trails and civcuits, plannr graphs, Humiltonian paths and cireuits, graph coloring smd chromatic
polynomials. Trees: Definitions, examples snd properties, rusterd troes, trees and sorting. Dijkstra's
Shartest-path Algorith. the Alogorithms of Kraskal and Prim, the Max-Flow Min-cut theorem. Exam-
ples and exervises based on these concepts will be covered in the hutorials.

Unit-1V

Boolean Algebira and Switching Punetions: Disjunctive and conjunetive normal forms, Gating ek wor ks,
winimal sums of products, Kurnaugh wape. the structure of Boolean algebra. Examples and exercises
based on these coneepts will bw coverad In the tavorials,

Text Book:
1. Ralph P. Grimaldi. Diserete and Combinstorinl Mathematics, Pearson Education, 2006,
2. Kenneth H., Rosen, Discrote Mathematics and its Appleations, Me Graw Hill Education, 2018,
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Roforence Boolka:
L. Kenuoth H., Rasen, Discrote Matlematics and its Applications, Me Graw Hill Education, 2019,

2. Joe L. Mott, Abrahnm Kantled and Theodore P Buker, Diserete Mathematics for Computer Scien.
tists and Mathemarticians, Prentics Hall of India Pyt Latad,, 24038,

3. David ). Hunter, Essentials of Discrete Mathematics, dounes and Bartlett Learning, 2017
4 Chung L. Lin, Elements of Discrere Mathamatics, Me Craw Hill ne., 1085,

Scheme of Examination: The student shall bo continuously evaluated during the canduct of each
course on the basis of his/her performance as follows:

| MCQ on LMS + | Syllabus to  be | Time allotted for % Weightage

Subjective Test | covered In  the | the examination | (Marks)
exarmination

Test-l  (after 30 | 25 9% I hour 10410

days)

Test-1l  (after 60 | 26 o 50% 1 hour 10410

duys)

Theory Syllabus  to  be | Time allotted for | % Weightngo
covered in  the | the examination (Marks)
axamination

Major test (aftes 90 | 100 % 2 § hour i)

days)

Total 100
Prnﬂf:ﬂfﬂmch{lhesisfprnjmfdism'tnﬁun}

MCQ on LMS + Sub- | Time allotted for the | % Weightage (Marks)

Jective Test exnmination

Mid Term sppraisal 4 henrs 25 %

50 % Projest

External Examinntion 4 hours 75 % Report

25 % Viva-voes
Total 100

Test | and Test 11

The subjective Test of Test T and Test 11 would consist of three short answer type question (05 marks
each). Students are required to nswer two fuestions. No preparatory holidays shall be provided
for the Test I and Test I1. Those condidates whe have appenred in Test T and Test 11 and failed
gt the minlmon required marks ve. 14 our of 40 will be eligible to re-appear iy the Test | and Test 11
olily ance

Major Test

The major test will comprise of two ssttions, Section-A and Section-B, Soction-A will have ote conniplsory
question comprising of 10 parts (winiunen 02 from each wiidt}) of 03 marks ench. Section-B will have 04
questions of 15 marks each to be st from the last two wits (02 from each unit) Students are roquired to
attempt 0] question from each unit of section B. In major test there should not be a gap of more
than two days in between two tests.
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Syllabi and Course of Study for Two Years Postgraduate Programme in Mathematics
(NEP 2020)
University of Jammu,

SEMESTER 11
( Excamination to be hold m May 2026, 2027, 228}
Course Code: P2MATC206 Course Title: Research Methodology and Research &
Publication Ethics
Credits: 05 (Theory: 04 + Practical/Tutorial: D1) Level- 400

Maximum Marks: 125 (Theory: 100 + Practical /Tutorial: 25)

Ohbjectives: The objective of this course s to iutroduce stidents to the fundumentals of the research
process in mathematics, nchuding research dosign, problem formulation, and literature review. It aims
1o dovelop skills in using tools like LaTeX. MATLAB, and Mathematica for scientific writing and com-
putation. The cottse also focuses on ethical research practices and undemtanding quality standards in
seadernie publishing. Students will be gulded in proparing reseprch papers, presentations, and bibliogra-
phibes elfectively.

Course Loarning Outcomes: After studying this conrse the student will bae bl tes

1. Uniderstand the lundnmental concepts nnd significance of resenrch, neluding varlows methodologies
anid desgn principles.

2. Conduct & comprehensive Hterature survey ueing tools fuch as MathSciNet, JSTOR, 1EEE, wid
other opereaceess or subscribed databases.

4. Utilize LaTeX. MATLAB, and Mathematica for writing, caleuluting, and visuulizing mathematical
vontent effectively,

1. Tdentify and formmiate resesrch problems through critical analysis of liternture and application of
creative thinking techaiques,

& Demonstrate knowledge of research ethics nul quality standasds, and develop skills to write and
present well-structured research prpers sl reports.

Siructure of the Course: This course |5 divided fnto four units ol 15 elaas lnctures ench, wherein one
iocture is of one hour duration. The tutorial conslsts aF 15 tutoria]l s=asions. earh of two hours duration.

Unit-1

Overview of pesearch process: Meaning of resoarch, vurious approaches of re search significnnee of research,
enters of @ood research; developing the ohjectives, preparing the Research Design Litersture survey What
is literature survey, Functions of literature survey Searching for Publications Publicntion databoases,
search engines and Online tools-Open sources open acoess journals, other mportant websites, groups and
sichieties). Subseribed sources IEER Springer linik. Selenge direct, AMS. LMS, JSTOR etc. DELFNET).

LUnit-11

Survey papers. Math Sci net, use of scientific workplace, MATLAB/MATHEMATICA for sclentific
calculations and visualization of data. LaTeX for typesetting-How to write o mathematics docuent fn
LaTeX. Understanding the key research aren of interest, Conditions and Steps in slect ing o research
problem,

Unit-IT1

a0



Sources of research problem: Creative thinking techuiquos, Seudy of reseireh gaps, Oritical reading of
research papers formulating the resenrch problem and writing the synopsis. Methiod of writing 5 good
resengch paper, publishing p research puper,

Unit-1V

Ethical |ssnon: Comunercinlmation, Copy Right, Reproduction of published material, Plagiarism, Citn-
tion and ackmowledgment, Reproducibility and account ability standards of quality (Referoed, indexed,
lpact factor paper citation Index ete.) Indexing datsbases (Math scl net, ZB Matl, AMS Matliemnt-
ital Reviews, Seopus ete.), Criticul evaluation of standards of quality. Preparing seminar presentation,
Freparing research report, Preparing bibliography (various styles).

Reference Books:

L MATLAR, An Introduction With Applications, Amos Gilat: Wiley Inilia Edition.

2. Hande-On Start to Wolliam Mathematica: CHT Hagtings, Kelvin Mischo, Michael Marrison, Wol-
fraam Media Ine. 2015,

3. More Math into LaTeX (4th Edition): Georpe Gratzer: Spifuger 2007,

4 Hesearch Methodology, Methods and Techiniques (Third Edition] C. B Kothari, Gauray Gary:
Now Age Interuational Publishors,

5. RHeswarch Methodology; Dr. Pramed Kumar Naik, Dr. Pushkar Dubey; APH Publishing Corporn-
tion.

Scheme of Examination: The student shall bo dontinousls evalunted during the coudiuct of each
ovurse on the basis of hisher performance ns follows:

MCQ on LMS + | Syllabus  to  be | Time allotted for | % Weightage

Subjective Test | covered in the | the examination | (Marks)
oxamination

Test-1 [after 30 | 25 % 1 hour 1010

doys)

Test-11  (ufier 60 | 26 vo S050 1 hour L0410

day)

Theory Syllabus  to  be | Time allotted for | % Weightage
covered in  the | the examination | (Marks)
exniminntion

Major test (after 80 | 100 % 2 § hour ]

diry=)

Total 106

Practical /Research(thesis (project /dissertation)

MCQ on LMS + Sub- | Time allotted for the % Weightage (Marks)
Joctive Test exnmination

Mid Tern appraisal 4 hours H 5

a0 % Froject
External Exatriinolon 4 Loirs 5% Repart

25 % Viva-vorse

Total 160
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Tesit 1 and Test 11

Thir sulbjective Test of Test T and Tt 11 would consist of three shore nmnswer type question (65 marks
ench. Students are required to answer two questions. No preparatory holidays shall be provided
for the Test 1 and Test 11 Those candidntes who have appesrod in Tist Tund Test 11 aued failed to
get the minimum reguired marks e 14 out of 40 will be oligible to re-appear in the Test 1 and Test 1
ouly onee.

Major Test

Tl tnnafor test will comprise of two sections, Soctinn-A nnd Section-B. Section-A will bove one commpulsory
question comprising of 10 parts (minimum 02 from ench unit) of 03 marks esch, Section-B will have 04
yuestions of 15 marks each to be set from the last teo units (02 from each unit) Students are reyuired to
atternpt 01 question from each undt of section B In major test there should not be a gap of more
than two days in between two tests,
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Syllabi and Course of Study for Two Years Postgraduate Programme in Mathematics
(NEP 2020)
Universily of Jammu.

Vocational Course
{Examination Lo be held in July 2026, 2027, 2028)

Course Code: P2MAVC251 Course Title: Computational Tools for Mathematics
Credits: 04 Level- 400

Maximum Marks: 100

Course Objectives: This conrse abies to provide <tudetits with foandations) snowledse of compiters
il their applicntions i wathematios. 1 intmoduces basie compilter componmts, data Fepresentalion,
and software tools relevant to mathematical computations and documentstion. The course emphasizes
the importance of LaTeX for professioual mathenmtical writing, covers essential computational tools
like spreadsheets and algorithinic problem-solving, and offers a practical introduction to programming
copeepts using € and Python for solving mathematical problems. Throvgh thiz conrse, studonts will
gain vomputational proficiency, improve their ability to document mathematical work, and develop basie
programming skills spplicable to mathematical modeling and resonrch,

Course Quteomes: Aftir sty i thils comme, e stomdent will e alide oo

1. Explain the basic compouents of n cotiputer systen, data vepreseritation [omants, operating svstem
functions, and the role of mathematical software,

2. Crente profssional-quality mathematical docwments asing Lo TeX, inclading eauntions, theneoms,
tahles, fignres, and hibliographic reforences,

3. Apply eomipatational tonts siach as spresdshioe s (o perfivem Baste st Diemiot iead eadewdntions. gon.
erite viswalizations, mnl vse sdgonstlooie ik roosober ot betiat il prokiless with Howelirts
il prendocods:

1. Write simple progrns in C and Pythu to perform msthematical operations such ss sulving vepus-
Lions, geneeating soquences, and earrying ont milrs operalions,

- Demonsteate an undersstanding of how computational teals and programming contribinte to math
ematical research, modeling, and problem solving.

&%

Structure of the Course: This course i divided inro four wnits of 15 class lootaces onel, whegein one
leevure is of one hour duration: The tutorisd consists ol 15 tutorinl sossions, ench of two lioes duration.

Unit-1

Introduction to Computers in Mathemntios Historieal perspeetin: amd wodern applications. Basie
Computer Components: CPU meanory. nput foutpit deviess, stovage. Data Represeitation:  Binsry,
octal, hexadecimal systerns. Number conversions aod seithmetic relevant to computing, Networks and
Operating Systers: Funetons. e mamageoent, commesgid-lige bashes 4:".".'i|.¢¢hhﬂ..l.-' Linux). Chverview of
sooftware types) systonn, application, st bt ieal soltwoares ke MIATLAR, Sl hemstica-oversiow only.
Exnmples und exercises based on these concepts will be oovensd i the tutoriads.



Unit-11

Importinee of docimentation in mathematics. Introduction to LaTeX: docwment structure, eaviron-
tienits, packages. Writing minthematienl formnlas, equations, and expressions, Creating thispiins, -
s, proods, nod definitions, Tables, figures, citations, anel peferences in LaTeX, Compling seademic-style
mathematienl documents {assignments, reports, thesis chapters), Fagamiplos and exercises hised on L by
concepts will be covered in the tutorials

Unit-111

Need for computational tools in mnthematics. Overview of spreadsheets (Excel /Google Sheets): simple
calenlations, furmulas, visuslizations, Intreduesion to algorithmic thinking: what 5 an algorithm, how
computirs solve mathematical prohlems, Flowelnrts sod psoudocode for mathemntion procosses, Ex-
amples: solving systems ol equationy, iteration, fuctorials, sequences. Examples and exercises based on
these cancepts will be covered in the tutorials,

Unit-IV

Role of progeamming in modern mathemitics and research. Overview of compilers, mterpreters, and
IDEs. € Programming Coneepts: Data types, variables, operators. control structures (if, loops). func-
tions, Python Programming Concepts: Syntax, virinbles, math operations, conditional statements, loops,
lists, Solve nlgebiraic equations, Genernto mathematical sequences, Perform mastrix operations and mu-
inerical tasks. Examples aml exercises based on these concepts will b covered] in the tutorials.

Texthook:

1. P, Sinha snd P. Sinhn, Computer furidamentals, BPB puhlications. 2004.

2. Yashavant Kanctkar, Let us ©) BPB Puldications, 2020,

4, Leslie Lamport, LaTeX: A Doeumont Preparation System, Addison-Wesley, 2nd Edition, 1994
Reference Books:

|, Brinag W. Kernighan and Dennis M. Ritchle. The © Programmming Language, Prentice Hall, 2nd
Edition, 1988,

2 Clurles Dietbacdi, Tutvodugtion to Comigmler Sewnee Using Pythor: A Comprtational Problem-
Soleing Focus, Wiley, Ist Edition, 2015,

3. William J, Turkel and Adam Crymble, Pragramming Historian: Introduction to LaTeX and Mark-
dowm, The Programming Historian {open educational resource).

4. Timothy A. Davis, MATLAB Proner, CRC Press, Sth Edition, 2010.
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Syllabi and Course of Study for Two Years Postgraduate Progeamme in Mothomaties
(NEP 2020)
University of Jammmn,

SEMESTER 111
{Examination to be beld in December 2026, 2027, 2028)
Course Codo: PENMATCI01 Course Title: Field Extensions nnd Galois Theory
Credits: 05 (Theory: 04 + Practical/Tutorial: 01) Level- 500

Maximum Marks: 125 (Theory: 100 + Practical/Tutorial: 25)

Objectives: This coirse aina to provide & rgorous introduction to extension felds and Galois
theory, equipping students with the thearetical foundntions necessary to understand lgsbrake structures
underlying field extensions. It emphasizes the study of algebraie, trayscendentnl, and finite Fxtensions.
splitting fields, fiold automorphisms, and the profound conpections betwees leld theory and group theory
establshed by Galois theary. The course also soeks to develop problem-solving aud proof-writing skills
thirough classical results like the solvability of polynemials, computation of Galois growps, and applications
tar goemetrie comstructions.

Course Learning Outcomes: After successfully completing this rourse, students will be able to;

L. Define and work with finite fields, plg=traic and transcendental extensions, simple extensions, mins
imnl polynomialy, snd splitting flelds

2 Apply the towey lss nnd desmonstrote undorstanding of the stroctimre and properties of Held exien-
s3ne

4 Aunlyee and determnine sutomorphisns of ficlds, fised fields of automorphism groups, and characs
terize normal and Galods extensions.

1. Compute Galols groups of feld extensions snd polynmminls, and apply the Fundamentnl Theorem
of Galois Theory to sstablish correspondences hetwoen subgroups and intermediste felds.

5. Explain the solvability of polynombals by radicals, lnelading the tnsolvalbility of the general quintic,
and solve problems involving constructible numbers; clusionl geonstric constrisctions, and Ko
necker constructions,

6. Develop skills in abstract algelwaic reasoning, proving theorems, and solving advanced algebridc
probiems relevant vo both theoretienl and applied muthemntics

Structure of the Course: This course is divided into four units of 15 class lectures each, wherain ons
locture is of one howr duration. The takorkil consists of E5 titorial seisions el of two howts driestion.

Umnit-1

Finite fiold, extension of a Held, degree of an extension, finite, algebraie, wnil tronscendental oxtensions,
simple extensions by adjoining an element, minimal polynominls, the tower law, existence und tmigueness
ol splitting fields. Examples and exorcises based on these concepts will be covered in the tutorials.

Unit-11
Automorphisms af a field, Raed field of 8 group af sulomorphisms, normal extensions, Gulois oxtensions,

finite fields as Calots extensions of prime felds. Examples and rxervises based on these congrpes will be
covered  the tutorials,
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Unit=111

Gialols group al an extension (and of a polynomial), fixed fields, e Fundnmental Theorem of Gilois
Thenry, correspondence between subgronpe nnd intermediate fiolds, sxamplos-quadratic, eyclotomic. amiel
sitiple rodical extensions. Examples and excvcises based on these concopts will be covered in the tutorials.

Unit-1V

Sobvability of polynomnials by radicals, nsolvabllity of the peneral quintic, computation of Galois groups
(wvmunetric and cyelic groups), constructible munbers and elassical ruler-snd-composs constructions,
Fronecker construction, mtionalmoot considerations. Examples and exercises bazed on these concepts
will b covered iu the tutoriale

Text Books:
1. L N, Herstein, Toples in Algebra, 2md ed.. Lexington Xerox College Publishing, 1975,
2 L Stewnrt, Galois Theory, 2od ed,, Chapman and Hall, 1959,

Reference Books:

1. E. Artin, Galols Theory, Ind ed., Notre Dae University Press, 1066,

2. W. Ledermann, Introduction to Groap Theory, (liver and Bovd, 1873,

3. F. Boreeux and G Janelidze, Galois Theories, Cambridge University Press, 2003,

Scheme of Examination: The studemt slndl be continnously evaluated dudng the conduct of each
course on the basts of hs/her performance an follows:

W

MCQ on LMS + | Syllabus to be  Time allotted for | % Weightage

Subjective Test | covered in the  the examination | (Marks)
exmninntion

Tost-l (nfter 30| 255 1 hvinr 10410

dava)

Tese-11  (after 60 | 26 w 50% | oy Li-+10

duys] -

Theary Syllabus  to  be | Time allotted for | % Weightage
eovered  in the | the examination | (Marks)
oxamination

Major test {after 80 | 100 % 24 hour ]

days)

Total 1041
Practical / Research(thesis / project /dissertation)

MCQ on LMS + Sub- | Time allotted for the | % Welghtagoe (Marks)

jective Test exnmination

Mid Tenn appraisal 4 hours 5%

50 M Prajert

Extornal Examinntion 4 livurs 75 % Report

25 % Viva-voen
Total 100
b1




Test 1 and Test 11

The subjective Tst of Test 1 and Test 1T would consist of three short answer type question (06 marks
cach). Students are required to answer two questions. No preparatory holidays shall be provided
for the Test 1 and Test 1L Those candidates who bave appesved fn Test 1 and Test 11 and failed to
get the mimirmum required warks Lo 14 oot of 40 will be eligible to reappeas tn the Test T and Test [T
only aloe.

Major Test,

The major test will comprise of two sections, Section-A and Section-B. Section-A will have cme compulsory
question comprising of 10 parts {mintmum (12 from each vnit) of 03 marks each, Section=B wiil hove (4
tuestions of 15 marks each to be set from the last two units (02 from each unit) Students are required to
ntterpt 01 question from each unit of section B, In major test thero should not be a gap of more
than two days in between two tests,
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Syllabi and Course of Study for Two Years Postgraduate Programme in Mathemntjes
(NEP 2020)
University af Jamm.

SEMESTER 111
[Examulnation to be hekd o Dicember 2026, 2027, 2028]

Course Code: PEMATC302 Cowse Title: Integral Equations and Caleulus of Variations
Credits: 05 (Theory: 04 + Practical/Tutorial: 01) Level- 500
Maximum Marks: 125 (Theory: 100 + Practical /Tutorial: 25)

Objectives: To lutroduce the findamental concepns and nlethods foe solving ntegral equations and
problemss ln enlentus of varfations, including Volterrn and Frodbolm equations, Green's Rmetions, Al
clossical voriationa] probless. The course sims to develop students’ aiabvtical skills n spplying these
tochinigues to boundary value probloms and optimizstion: problems,

Course Learning Outcomes: After sucoessfully cotupleting this course, students will be able to;

1. Formulate and solve Volterrs ad Fredholy inteeral equations using resolvent kernels, Neununn
series, and Laplaon tranmslorm methiods,

2. Apply Groen's function technigues to solve boundsry value problems and reduce differential equa-
tions, to mtegral equations; further, wnderstamd and spply Hilbert-Schumidt theory for symmetric
kernels.

3. Solve clussical prablens in caleulus of variations such as shortest distance, brachistochrone, soperi-
metric, sl geodesics.

1. Darive and use Euler’s egquation and its generalizations to higher-ovder and multi-variable fanetion-
als,

5. Anilyze conditional extremum problems unoer equality and integral constraints.

Structure of the Course: This courvse Is divided tnto four unite of 15 class lectimes eacl, whirein one
lecture is of oue hour duration, The tutorial consists of 15 tutorial sessions, each of two hours duration.

Unit-1

Linear Integral equations, Some basic identities, Initial value problems redueed to Volterri intogral equn-
tioms, Methods of sucevssive substitution and suecessive npproximation to solve Volverra integral equations
of sseond kind, Trerated kernels and Newmann sories for Volterea squations. Resolvent kernel as a series.
Laplace transform method for & difference kernel. Solution of a Volterra integral squation of the frst
fomil, Exmnples and exerelses hnsed on these comcepts will be covered i the sutorinds.

Unit-11

Boundary value problets reduced to Fredbolm integral equations, Methods of snccessive approximation
and successive substitution 1o solve Fredboln equations of second kind, Trorsted kernels and Newmann
series for Fredholm equations. Resolvent kernel a8 a sum of seties. Fredholm resalvent kérnel as a ratio of
two series. Fredholn equations with sepurable kernels: Approximation of o kernel by a separnble kernel,
Fredboln Alternative, Non homogeneous Fredholm equotions with degenerate kemmels.  Examples and
exercises baser] on these conoepts will be coversd in the tutorials,



Unit-111

Green fanctlon, Use of method of vasdothon of porsmeters to consteuet the Green function for o non-
homogeneous limear second order houndary value problem, Basic four properties of the Green function,
Alternate procedure for eonstruction of the Clreen function by using its basic four properties. Redoetion
of a boundary value problem to & Fredbolm integrn] squation with kernel as Green function, Hilbert-
Schiidde theory for symmetric kernels. Examples and exercises bassd on these toncvpts will be oovered
In the tatariala

Unit-1%

Motivating problems of caleulug of varintions, Shorest distance, Minimom surfoee of resolution, Bracis-
tochrone prolem, loperimetric problem, Geodesic. Fundiamental lesuna of caleulus of variations, Euler
eguation for one dependent function and its generalization to o' dependint, funetions and to- lieher or-
ter derbyntiven. Conditionn] extremovm undit constralots and under mtegrol constraints, Exumplos and
exercises hased on thede concepts will be covered in the tutoriaks,

Thext Books:

L. Ram P. Kanwal, Linear Integral Equations: Theory and Techunique, BirkhADuser, 106,

2 MDD, Ralsingbanin, Iitegral Equations and Boumdary Value Problems, 8 Chand Publishing.
4 1ML Gelfand and SV, Fomin, Caleulun of Variations, Dover Pablications.

Reference Books:

L Jermi, A, Introduction to Integra] Equations with applications, A Wiley-lnterscirnee Poblication,
1900,

2 AM. Wazwnz, A First Conrse in Integral Equations, World Scientific Publishing.
3. F.G. Tricowi, Integrnd Equations, Dover Publications

§, L. Ebsgole, Calenlus of Viriagicas, Dover Pubslications

5. Hilbert el Courant, Methods of Mathemtienl Physics, Val, 1, Wiley.

Scheme of Examination: The student shall be contimeusly svadusted during the conduct of each
oomrse o the bosis of his/her performance ns follows:

MOCQ on LMS + | Syllabus to  be | Time allotted for | % Welghtnpe

Subjective Test | covered in  the | the examination | (Maorks)
examination

Test-1  (after 30 | 25 % 1 hour 10410

days)

Test-T1  (after 60 | 26 to 309 1 hour 10+10

durys)

Theory Syllabus  to  be | Time allotted for | % Weightage
eovered in the | the examination | (Marks)
examination

Major test (after 90 | 100 % 2 1 hour iy

tlavn)

Total 100




Practleal /Researchithesis /project /dissertation)
MCQ on LMS + Sub- | Time allotted for the | % Weightage (Marks)
jective Test examination
Mid Term appraisal 4 honrs B %
0% | Project
Exterial Examination A hopurs T Riepent
5 5 Viva-vore
Total 1K

Test 1 and Test 11

The sulifective Test of Test T and Test 11 would conslst of theee short answer type question (5 marks
ench). Students sre requited to answer two questions, No preparatory holidays shall be provided
for the Test I and Test 11 These candidites who hose appeared in Test 1 and Test 11 and failed to
gt thie miinbeosm recueired marks Le. 14 oot of 40 will be sligible to re-nppear iy the Teat T and Tiest 11

ouly Gnee.

Major Test

The major test will comiprise of two sections, Section-A and Section-B, Section-A will have one compulsory
question oompristng of 10 parts (oeliimam 02 frotn each nnit) of 03 marks spch. Section-B will have (4
questions of 6 minrks ench to be et from the last two unies (U2 frots ench unlt) Students are reguited to
atterpt U1 question from each unit of section B, In major test there should not be a gap of more

than two days in betweon two tosts,




Syllabi and Course of Study for Two Years Postgraduate Programme in Mathematies

(NEP 2020)
University of Jammnn.
SEMESTER 111
(Examination to be Lield in Doeelwer 2006, 2027, 2028)
Course Code: PZMATCS03 Course Title: Linear Programming and Optimization
Techniques Credits: 05 (Theory: 04 + Practical/Tutarial: 01) Lovel- 500

Maximum Marks: 125 (Theory: 100 + Practical/ Tutorial: 25)

Objectives: This course aims ot sniliariing the students with the fundaméntal eonoepts, method-
ologies, and applications of Operations Research (OR). 1t aim to develop students’ ability to formmlate,
anabyre, nnd solve optimization problems using virioms OR models.

Course Learning Outcomes: After studying this course, the student will be able to

L. Explain the fundnmentals, seope, and methodologies of Operations Research and identify appropri-
ate OR modols for decishon-mnking,

2. Formulate and solve Linear Programming Problewes asing graphical and simplex methods, including
specind cases,

3. Analyze and apply duafity concepts in wenr progrimmning and use advaneed tochuigues ke the
Twor-Phose amd Big-Af methods

4. Solve transportation and transshipment problems, addressing issues like degenerney and unbalanced
CASEH,

5. Apply the Hungarian method to sssignment problems, including maxintzation and varinticns e
crew assignmient ond the ttovelling salesmun problem.

Structure of the Course: This course ts divided into four units of 15 closs lpotures cach, wlereli ol
lecture i of one hour duration. The tutorial consists of 15 tutorial sessions, cach of two hours duration.

Unit-1

Definition, sope, methodology, and applicntions of OR. Types of OR models, Coneept of optimiation,
Linear Programming: lntroduction, Fermulation of a Linear Progranuming Problem (LPP), Requirements
for an LPP, Advantages and lmitations of LP. Graphieal solution: Multipls, unbounded, and infeasibile
solutions. Examples and exercises based tn these concepts will e coversd in the tutorials.

Unit-T

Principle of the simplex mothod: stondard form, hasio solution, basic feasible soluticn, Computational
Aspect of Simplex Method: Cases of unigue feasible solution, no feasible solution, multiple solutions,
unhounded solution, and degeneracy, Two Phase aud Big-M methods, Dualicy in LPP, primal-dunl
relationship. Examnples and exercises based on these concepts will be covored i the tutoriaks.

Init-111

Iutroduction to Sensitivity Analysin: Change in coelficients, Interpretation, and economic-significance,
Runges of feasibility. Transportation Problem: Methods [or Bnding a hosie frasible solution of & trans-
portation problem. Modified distribution mothod for Bnding the optimm selution. Examples and exer-
cises bpsed on these concopts will be coverad 1n the tutorisk

rﬂ%a?r '" |



Unit-1V

Unbalanesd and degenerate trpusportation problems, tonnsshipment problems, and maximlsstion s
transportation prolilen. Assignment Probletn: Solution by thie Hongaian metlod, Usbalanced assign-
et prolden, Masinlzation i an ssdgnment problem, Crew assigroment, snd Trsvelllng salesman prol-
lewn. Exatuplos and exorchses based i tlieie concepts will he coveted In the tutorials,

Text Books:

1. Mo A Toha, Opevations Roseereh-An fibrodectiorn, Macmilan Publishing Company Ine., 2006, (For
Unit 1.

2 A, Ravindran, D.T. Phillips, and J.J. Solberyg, Operations Researcle Principles and Prictioe, 2ol
Edition, John Wiley and Sons, 1987, (For Unit 1L 11, and IV)

Reforence Books:
1. F8, Hiller, and G.J. Liebermnnn, froduction to Operations Reseorch, Tata MoGrow Hill, 2000

2 K. Swarup, PR, Gupta, and M. Mohan, Operafrors Heaeteel, Sultan Chand & Sons, New Delli,
2001

Scheme of Examination: The student shall be contimicnsly evaluated during the conduct of sach
cotirsd an thie basis of his/ler porformanee as follows:

MCQ on ELMS + | Syllabus  to  be | Time allotted for | % Weightage

Subjective Test | covered in  the | the examination | (Marks)
exnminalion

Test-l (ofter 30 | 25 % 1 hour 1+10

days)

Test-11  (after 60 | 26 vo 505 | hawur W10

ilnya)

Theory Syllabus to be | Time allotted for | % Weightage
covered In  the | the examination | (Marks)
examination

Major test {after 00 | 100 % 2 § hour il

diavs]

Total 100
Practical { Rescarch(thesis/project /dissertation)

MOQ on LMS + Sub- | Time allotted for the | % Weightage (Marks)

Juctive Test examination

Mid Terrn appraisal 1 hiowrs Pl

30 % Project

External Exanination 4 howrs Th % Heport

25'% Viva-voce
Totnl 10

Test 1 and Test 1T

o .



The subjective Test of Test | and Test 11 would consist of three short answer type questhon (05 marks
each). Students are required to answer two gquestions. No preparatory holidays shall be provided
for the Test 1 and Test 11 Those candidetes who hsve sppearisd b Test 1 nosd Test 11 and fudled to
gt the mininmmm required marks Lo, 14 oot of 40 will be oligilile to reappear in the Test T ond Test 11
only ance.

Major Test

The mujor test will comprise of two sectlons, Section-A and Section-B. Section-A will have one compulsory
question comprishig of 10 parts (wilnim 02 from each unit) of 03 niarks each. Section-B will have (4
questions of 15 marks each to be set from the last two onits (02 from each unit) Students are reqiiired to
nttenpr 01 question from ench unit of section B, In major test there should not be n gap of moro
than two doys in between two tests,



Syllabi mod Course of Study for Two Yours Postgraduate Programme in Mathematies
(NEP 2020)
University of Jammu.

SEMESTER I
(Examination to be held in Deompbor 2026, 2027, 2025)

Course Code: P2ZMATES Course Title: Fundamentals of Computor In Mathematics
Credits: 05 (Theory: 04 + Practical /Tutorial: 01) Level- 500

Maocimmm Marks: 125 (Theory: 100 + Practical/ Tutorial: 25)

Course Objectives: This course alms to provide students with foundational knowledge of cowpniters
and their applications fn methemnathes. 16 itroduces bodle computer oompormtits, date sepreseutation,
and software tools relevant to mathemntical compatations and docmoentation, The eourse empliasizes
the lnportance of LaTeX for professional pusthernntionl writhhg, covers essentinl computational tools
like spreadshests and algorithmic problemesalving, and offers o practicsl inteoduction Lo progestiiming
conceprs 1Eing C and Python for solving methemarical problems. Through this comrse, students will
gin computations] probivieocy, improve teir abdlity to docmmens wathematical worl, wnd develop basic
programming slalls applicable to mathemnatical wodeling and research

Course Qutcomas: After sudving this course, the student will be able to

1. Explain the basic components of a computer system, data representation formnts, operating systein
funetions, and the role of mwathemntica) software

2. Create professiomabquality mathematical documents nsing LaTeX, including equations, theorems,
tubiliss, figures, and bibllographic referonces,

3, Apply computational tools such as spresdihoots to petform huh‘ wnthematicn] enlenlotions, gen-
erato visnalizations, and nee algorlthmic thinking to solve mathematical problems with fowcharts
and peridocdde

4. Wrlte shuple programs in C and Python to perform mathematical operstions such as solving equa-
tions, genernting segivneey, and carrvintg out matriz operations,

5 Dvmpostrate an understanding of how romputational tools and programming contribute to math-
emnntical research, modeling, ant problem solving.

Structure of the Course: This conrss is divided futo four units of 16 clnss leotwres each, wheren one
lecture s of one hour duration. The tutdrial consists of 15 tutorial sessions, each of two hours duration.

Unit-T

Introduction to Computors in Mathomatios: Historical perspoctive and modesy applications. Buasic
Computer Components: CPLU, mwemory, input/outpur devices, storage, Data Representation: Bioary,
octal, besxadecimal systems, Number conversions and arithmetic relovant to computing, Networks and
Operating Systems: Functions, file mansgement, command-line busics {Windows/ Linux). Overview of
software types: system, application, mathewntica] soltwares e MATLAB. Mathemavica-ovetview only.
Examples and exorciens based on these concepts will be coversd in the tutorials,

B
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Unit-T1

huportance of docuspentation o mathomatioes.  Introduction to LaTeX: document structure, etiviron-
ments. packages. Writing mathematical fornmlas, equstions, amd expressions, Creating thearems, lemn-
mins, proofs. and definitiens, Tables, figures, clitations, and references in LaleX, Compiling academic-style
wathematical documents (assignments. roports, thesis chopters). Examples and exercises based on thise
comiepts will be covered im the tutoriabs,

Unit-I11

Need for computationnl tools in mathenatios. Overview of sproadsheets {Excel /Google Shoets): simple
caleulations, formulas, visualizations. Introduction to algorithmic thinking: what is an algorithn, how
comiputers solve mathemationl problems. Flowcharts and psendocods for mathematioal processes. Ex-
nmples: solving systemw of equations, ieration, factorials, sequences. Examples and exercises based on
these concepts: will be coveres in the tutorials.

Unit-IV

Role of programming in modern mnthematics and research. Overview of compilers, interpreters, anid
IDEs. € Progomming Coneepits: Dats types, variables, operitors, control structures (I, loops), fune-
tions. Python Prograomming Coneepts: Syntax, variables, math operations. conditional statements, Joops,
lists. Solve algebraw equations; Generate marhematical sequences, Perform matrix operations and nm-
mierical tasks, Examples and exercises based on these conceptn will be covered in the tutorials.
Texthooak:

L PK. Sinhe and P, Sinhis, Computer fandamentals. BPB publications, 2004,

2, Yaubawnat Kanethar, Let us C, BPB Publications, 2020,

& Leslle Lomport, LaleX: A Document Peeparation System. Addison-Wesley, 2nd Edition. 1994
Iteference Books:

. Brian W. Kernighan and Dennis M. Ritchie, The © Programming Lenguoge, Prentice Hall, 2ud
Edition, 1088,

2. Chirles. Diorbach, Futroduction to Computer Seience Using Python: A Compubutional Probler-
Sodving Focus, Wiley, 1st Edition, 2015,

3. Willinm J. Turkel and Adam Crymible, Prograsming Histovian: Introduction to LaTeX ond Mark-
diwrn, The Progrimming Historian (opon educational resonres).

4. Timothy A Duvis, MATLAB Prirner, CRC Press, 8t Edition, 2010,
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course o the basis of his/her perforimnee a8 follows:

Schome of Examinntion: The stwlent shall be continuously evaluatol during the conduct ol each

MCQ on LMS 4 | Syllabus  to  be | Time allotted for | % Weightage

Subjective Test covered in  the | the examination | (Marks)
examination

Tewt=1 (after 30| 20% 1 hour =10

tlnys

Test-1] (after 60 ) 26 to 500 1 howr 1410

ilavs)

Theory Svlinbus to  be | Timoe allotted for | % Weightago
coversd in the | the examination | {Maorks)
examination

Major test {after 90 | 100 % 24 hour il

ilinys) |

Total | 100
Practical /Researchit hesis /project /dissertation )

MCQ on LMS + Sub- | Time allotted for the | % Weightage (Marks)

Jectlve Test examination

Mid Term nppriisil i hoen 2 W

M Project

External Examination 4 honrs 75 % Repart

25% Viva-voce
Total 1

Tt 1 and Test 11

The subjoctive Test of Test ¥ and Test 1T would consise of theee short answer type question (05 marks
each ). Students are required to answer two questions. No preparatory holidays shall be provided
for the Test 1 and Test IL Those candidites who have appeared in Test Tand Test 11 and follsd to
gt the minimum vequired macks Lo, 14 out of 40 will be eligible to reappear in the Test T and Test 1]
only onee,

Major Test

The imnjor test will comprise of two sections, Section-A and Section-13. Section-A will hove ane compulsory
epuestion comprising of 10 parts (minimum 02 from each unit) of 08 macks oach, Section-B will hove 04
questions of 15 marks each to be set from the last two units (02 from each unit) Students are requived ti
attewnpt U1 questhon from snch undt of section B In major test there should not be a gap of more
than two days in between two bests

P



Syllabi and Course of Study for Two Yenrs Postgradunte Programme [n Mathomalies
(NEP 2020)
University of Jammu.

SEMESTER 111
{Exnmination to be held in December 2026, 2027, 2028)
Conrse Code: PIMATEINL Course Title: Appliod Linear Algebra
Credits: 05 (Theory: 04 + Practical /Tutorial: 1) LEevel- 500

Maximnm Marks: 125 {Theary: 100 4+ Practical/Tutorial; 25)

Objectives: This course provides students with a rigorous understanding of advanced coucepts
in lHyewr algebra, combining theoretical foundationy. with renlworld applications. MATLAB will be
ntegrated throughowt for computotional proctics.

Course Outcomes: After studymg this rourse, the student shall be able to

L Develop an ndvaniced understanding of vector spaces. linear trassformntions, snd mstrix theory:
2. Apply eigenivalues, sigenvectors, anid spectral decompesition to pracrical probleins.

3. Implement singular value decompasition and principal component analysis for data analysis tasks.
4. Aualyze linear systems asing Jordan canonical formg and solve optimization problems.

% Gain eompuiational proficlency with MATLAB for solving eomplex linear algebra problems.

Structure of the Course: This courss js divided into four units of 15 class lectures each, wherein one
lecture b of one hour duratlon. The tutarial conslsts of 15 tetorin] sessions, each of two hows duration

Umit-1

Vector spaces and subspaces. basis, dimension, and lintsr transformations. Matrix operations, LU decon-
powit i, and properties of apecin] matrices ouch os syimetde and positive dofinite mateices. MATLAR
sessions on basic matrix operations; solving systems of equations, and visualizations. Examples aoud
exerclses based on these concepts will be covered in the tutorials.

Unit-11

Eigenvalues and eigenvectors, Applications of elgenvalues and eigenvectors, mwatrix diagonalization, spec-
tral theorem for symmetric matricos, and Schur decomposition, Practical MATLAB exercises on sigen-
dlecomposition, svetem stability analvsis, and PageRank slgorithm basics. Examples and exercises based
o these concepts will bo covered 1 the tutorials,

Unit-111

Singular value decomposition (SVD) and its applications in data sclence, such as Principal Component
Analysis (PCA) and image compression. Least squares, peeudotnverse solutions. MATLAB projects on
implementing PCA and compressing images. Examples and exerclses bagsed on these coneepts will be
covered Jn the tutorials,

Unit-1v

Jordnn cnnonieal form, stnbility anslysls of Tinesr differentin]l systems, and an introduetion to éonvex
optimization and linear prograsmming are covered. MATLAB practios on Jordan decomposition, basic
optimization, problem-solving, and system stumlations. Examples and exercises hased on these concepts
will be covered fn the tutorials,
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Toxt Books:

1. G, Strany. Linear Algefwa and fe Applications, Cengnge Lenrming, 20605,
Risforeonce Books:

1. D.€ Lay: Lingwr Algplou and Jts Apjilications, Pearson, 2023,

2 5 Bewid and L. Vandeobevple, Safroduction to Applied Litvae Algelina- Vectiors, Matvices, onad Lot
Sguires, Canbriidge University Press, 2018,

Scheme of Examination: The stadent shall be continuously evalunted during the conduct of each
course on the basis of s /her performanee as lollows:

MCQ on LMS + | Syllabus to be | Time allotted for | % Weightage

Subjective Test covered  In the | the examination | (Marka)
oxamination |

Test-1  (nfter 30| 25 % 1 hour 1010

clasys |

Test-11  (afeer 60 | 26 1o 0% | bour Lk 10

days)

Theory Syllabus to be | Time allotted for | % Weightage
covered in  the | the examination | (Marks)
exmmnination

Major test (after 90 | 100 % 2 4 hour i)

ilays]

Total L0
Practieal / Researchithesis fproject /dissertation)

MCQ on LMS + Sub- | Time allotted for the | % Welghtage (Marks)

jective Test examination

Mid Term appraisal 4 hours 26 %

50 Ut Project

External Exmminntion 4 hours 7% Report

n% Vi< totn
Total 100

Test 1 and Test 11

The subjective Test of Test 1 and Test |1 would comstst of three shoet answer type quistion (U5 marlks
ench). Studonts are reguired to pswer fwo questions. No preparatory holidays shall be provided
for the Test 1 and Test 11. These candidates who have appeared in Test | and Test 11 and fllsd 1o
et the winkmum teqguived macks Lo 1 onk of 40 will be eligible bo re-appear b the Test 1 and Test [1
onky onee,

Major Tost

The major test will comprise of two gections, Section-A and Section-B. Seetion-A will have one compulsory
question comprising of 10 parts (minmom 02 from each unit) of 03 morks each. Section-B will hove 04
gquestions of 13 marks ench to be set from the last two units (02 from each unit) Studonts are required to
attempt 01 question from each unir of section B, In major test there should not be a gap of more
than two days in between fwo tests,



Syllahi and Course of Study for Two Years Postgraduate Programme in Mathematics
(NEP 2020)
University of Jammu.

SEMESTER Il
{Exmmination to be held in Decomber 2026, 2027, 2028)
Course Code: P2ZMATES06 Course Title: Geometrie Funetion Theory
Credits: 05 (Theory: 04 + Practical /Tutorial: 01) Level- 500

Maximum Marks: 125 (Theory: 100 + Practical/ Tutorial: 25)

Objoctives: This course aims to provide a solid foundition in gecanetric fuoction theory, focusing an
univalent functions and their subelasses, Topies inclisde the annlytic continution, hamonle functiong,
and key results like the Area and Distortion theorsme. It also tovers subordination sz coetficient
inequalitivs, preparing students for advanced ssudy in vomnplex annlysls,

Course Learning Outcomes: After studving this course, the sturdent will be able to

L. Understond and apply the basic principles of complex analysis, ineluding loeal mapping properties
and mnnlytic continuation.

2. Classify and analyge subelasses of univalent functions such s convex, starlike. and close-to-comves
funsetions,

3. Apply concrpis of subordination and coofficient inequalitios to solve problems i geotretrie funeting
theary.

Structure of the Course: This course i divided (o four units of 15 closs beotures ench, wherein oni
lecture i of one hour duration. The tutorial ponslsts of 15 tutorial sessions, each of two hours duration,

Umit-1

Basic principles. Local mapping properties, Normal families, Fxtromul problems, The Riemunn M-
ping Theorem, Analytic contimantion, Harmonic and Sub-hanmonic fimetions, Green's functions, Positive
Harmonie functions. Examples and exercises based on these concepts will be covered in the tutorials,

Unit-11

Univalent Functions: Elementary Properties and results, Examples of univalent fanctions, Set of univalent
functions: Some operations in the set of univalent fmctions, The Area theovem, Growth il Distortion
theoroms, Coefficient estimntes for univalent functions. Bounded unbvalent functions. Examples and
exercises bused om these coneepts will be covered in the tutorals.

Tnit-111

Subclusses of Univalent Funotions: Classes of Convex, Starlike and Close-to-convex fanctions s thelr
progerties in the wnit disk, Spirallike functions; Typieally Besl fanetions, Growth of Integral Means, Ocdid
Univalent functions, Asymptotic Bieberbach Conjocture. Exam ples and exercises based ot these concepts
whll be covered in the tuterinls,

Unit-TV

Subsirdination: Basic principles, Cneffieion inoqualitios: Rogosinski's thearem, Borpsteln's theorem,
Sharpened form of Schwarz Lemuua, Majorization, Univalent subordinate fiunctions. Exarrples and exer-
clbes based on these concepty will be covered in the tutorinls.
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Text Books:
1. Petor Duren: Univadent Functions, New York: Sponger, 1983,

Heferonce Books:
L A W. Goodmsne Univalent Eunctions Voduene { # [1 Marioer, Florkls, 1983
(0. Poummierendoe: Univadent Fanctions, Van den Hoek and Buprecht, Gottingen, 1975,

a4 L Graha, and G, Kol Georaetric Fienction Theory in One and Higher Danenmona, New Yoek:
Marcel Diebckor, 20063

Scheme of Examination: The student sliall be continuously evaluated during the conduct of vach
conese on the basin of his/her performance ad follows

MCQ on LMS + | Syllabus  to be | Time allotted for | %  Weightage

Subjective Test covered  in the  the examination | (Marks)
examination |

Test-1  (after 30 | 20 % 1 haur 10410

alitys)

Test-11  (nfter 60 | 26 to 50% 1 hour 10410

iluys}

Theary Syllabus to  be | Time allotted for | % Weightage
covered in the | the examination | (Marks)
examination

Major test. (after B0 | 100 % 2 3 hour il

duyn)

Total 10
Practical / Research(thesis /project dissertation)

MCQ on LMS 4 Sub- | Time allotted for the | % Weightage (Marks)

Jective Test examination

Mid Term appraisol 4 hours 25

50 % Project

Extornal Exmuination 4 homrs 7h R Report

25 % Viva-voue
Total 1M}

Test 1 and Test 11

The subjoctive Test of Test | and Test 1l wonld consist of three short answer type question (05 marks
each). Students are reguired to snswer two questions. No preparatory holidays shall be provided
for the Test 1 and Test I1 Those candidates who have appeared in Test | and Test 11 und falled to
et the enbuimum required marks e 14 out of 40 will be eligible to re-appear in the Test 1 amd Test 11
omly cmoe.

Major Test

The major test will comprise of two spetions, Section-A and Section-B. Section- A will hive one compulsory
rpoestion comprising of 10 parts [minbsgn 02 fom each unit) of 03 marks each. Section-B will have (4

5t



questtions of 15 marks each to be son from the last two unlts (02 from ench uubt) Students are reguired to
attemnpt U1 guestion from each unit of section B, In major test there should not be a gnp of more
than two days in between two tosts.



Syllabl and Course of Study for T'wo Years Postgraduste Programime In Mathomoties
(NEP 2020)
University of Jarmmn.

SEMESTER 111
(Exnmination to be held in Decomber 2036, 2627, 2028)

Course Code: P2AMATESDT Course Title: Comples Dynagnics
Credits: 05 (Theory: 04 + Practical/Tutorial: 01) Level- 500
Maocimmum Marks: 125 (Theory: 100 + Practical /Tutorial: 25)

Ohbjectives: This course aims ot mderstonding the dynamical behavior of rational functions,
Course Learning Outcomes: After stadylog this enurse the studemt will be able to

1. understand lteration of Mobins tronsformation, atiracting, repelllue arel lndifferent fxed poluts,
pritical poloks, RiomannHurwites relstion, topology of rationl fanctions.

2. understand Proporties of Julls sets: Exceptlonel polints, bickward orbit, minimality property of the
Julia s=t, expinding property of the Julis set

3 understund Rieman Hurwitz formala for covering maps, maps between components of the Fatou
et Ul inonler of conpponents of the Fatou sel, comporints of the Julis set

Structure of the Course: This comrse is divided luto four mits of 15 class lectures each, whersin one
Pacturd b of ani hour duration, The tutorial conslsts of 15 tutoriel sessions, sach of tweo howr duration,

Unit-1

Iterstion of Mobius transformation. attricting. repelling and Indifferent fixed polnts, lterstion of maps
2= 2% 2 = 27 ez = o4 15 Newton's approcimation. The Extendisd Complee Plane, chiardal
metrie, spherival metcie, refiona] maps, Lipschitz condithon, congugecy clusses of rational maps, svalenoy
ol & fanction, fixed polats, eritieal polits, Remann-Hurwite relation, topolegy of rational fonetions.
Examples aned exoreises based on these conoepts will be covered in the tutorials,

Unit-11

Equiconthmous fardly of functions, Patou and Julia sets of o rational map, cotnpletely fovariant sets,
normal families and eqnicontinuity, Exatuples and exercises based on these concepts will be covered in
the tutorials.

Unit-11T

Properties of Julia sts: Exceptional points. backwsrd erbit, mmmimality property of the Julis set, e
ponding property of the Julia set, peviodic pobsts of o rational map, connouting rational waps sod theiy
Julis sets, rational maps with eopty Fiaton set. Examples and exercises based on these coneepts will be
covered in the tutorials,

Unit-1V

The structure of the Fatou st The topology of the sphere, completely lnvarinog eomuponents of the Fatou
set, the Euler charnctertstic, the Rieman-Horwita formula for coverlng maps, maps between componsits
of the Fatau set, the munber of components of the Fatow sot, eotppoients of the Julla set. Examples anid
exervises based on these conceptes will be ocoversd in the totorials.



Toxt Book:

1. A F. Beardon, Iteration of Rational Functions, Springer-Verlag, 1091,
Reference Books:

1. L. Carlson and T, W. Gamehin, Complex Bynames, Springer-Virlag, 1993,
2. N Steimmetz, Rational Iteration. D Gruyter Stidies in Mathemntics, 1993,

3. 5. Morosawa, Y. Nishimura, M. Taniguehi and T. Usda, Holomorphic Dyviiamics, Cambiridge Uni-
veraity Fress, 2000,

Scheme of Examination: The sudent shall be conflauonely evalmnted during the conduct of eacl
coyrse ot the lusiz of his/ler performance as follows:

MCQ on LMS 4+ | Syllabus  to  be | Time allotted for | % Weightage

Subjective Test covered in the | the examination | (Marks)
axminntion

Test-1  (after 30 | 25 %, 1 hour 10410

dlav=)

Test-11  [after 60 | 20 o 305 1 lwur 10410

cliym}

Theory Syllabus  ta be | Time allotted for | % Welightnge
covered in  the the examination | (Marks)
oxaminntion

Major test (after 90 | 100 % 2 } hour i

dinys)

Total 104

Practical /Research(thesis/project /dissertation)

MCQ on LMS + Sub- | Time allotted for the | % Weightage (Marks)
Jjective Test oximination
Mid Terin apyraisl 4 homrs 5%
50 % Piofect
External Examination 4 houry 75 5% Hepriart
5% Vivm-voce
Total 100

Test | and Test 11

The subjective Test of Test 1 and Test 11 would consist of three short auswer type question (05 marks
each). Students nre required to answer two questions. No preparatory holidays shall be provided
for the Test I and Test 11 Those candidares who have appeared in Test | and Test 11 and failed to
gt the minimum requiroed marks e T out of 40 will be eligible to re-apponr in the Test | and Tese 11
only ounew.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have one campulsory
guesticn compring of 10 parts (minimwm 02 from esch unit) of 03 moarks esch. Soction-B will luve 04
questions of 15 marks each to b set from the last two units (02 from ench anit) Students are required to
atternpt (11 gquestion from each wnit of section B. In major test there should not be a gap of more
than two days In belween two tests,



Syllabi and Course of Study for Two Years Postgraduate Programme in Mathomaties

(NEP 2020)
University of Joommu.
SEMESTER 1IN
{Examination ta be held in December 2025, 2026, 2027)
Course Coder PZMATEIDS Course Title: Advanced Topology
Credits: 05 (Theory: 04 + Practical/Tutorlal: 01) Level- 500

Maximum Marks: 125 (Theory: 100 + Proactical/Tutorial: 25)

Course Objectives: Topology serves to ley the foundacions wo soudy fhe Analyeis amd Geometry, The
ohjective of this conrse is to introduee and explore advaneed topicy in topology such ss the countabality
axioms, separation axioms, Uryschn Lemma, the Urysobn Metrization Theorem, the Tietze Extension
Thearem, local cotipacioesy, ong-palnt compactification, Tyehonefl's theorer, Stane-Cech compantificn-
tiow, metrization thearems, The course i designieed to develop an mderstonding of topologion] ideas &
techniques sl thele tole i Annlysis, At the emd of the tourse, students should be able to understand
and appreciste the eentral resulte ol genetal topology, sullicient for the main applications in’ geometry
and analysis.

Course Qutcomes: After studyving this courss, the student will be abile o

1. mmderstand about countability and separation axiows, crente exanples and salve robdems related
to thion.

2. determine how the spruees diffor/rolite from each other on the basls of countability ind separetion
mxcis.

4. find ope point compactification of spaces Bke real line and s-aphere.
4. know interesting tesults on comphete regnlarity and Steno Cech compactification.

T staclioe] colebrated sosulta like Urysohin bonma, Tietee extension theoresn, and Badee entegory
thenrem,  Also, stmlents shall have better understanding of metrization thearems like Urysobln
metrization theogrom aml Nagata Smirnov metrigation thearem.

6. chwek whether the functions ean be extemded from a subiet to the whiole space conthuyonsly with
soanit particulir proportios,

7. lean abemt Baire spaces, ni-manifolds and dbmension of topalogien] spaees,

i

Structure of the Course: This course is ilivided iuto four units of 15 class leetures sach, whersin one
lecture is of oue hiour duration. The tutorial consists of 16 turoninl sessions; each of two hours duraton,

Unit-1

The oonptability axioms = st countability, seeond conntability, Lindelaf property, sopamahility their
characterizations and basic propertivs; Separntion axions - Ty, To. Ta. Ty, Tyy, Ty their chararterizations
anl bosie propirties, coneept of tets and basle propertion. Exaznples and exercises bosed on these coneepls
‘will be eovered m the tutorialk.

Unit=11
Urysobm's lernmon, Teitze Extension Theomm, statement of Urysohn's Metrization Theorem, looal com-

pactnbss, ope-point eompactification, Tychonoff's thoorem for arbiteary products, applications of the
Tyehonatl theorem. Exmples and excrvisos bused on these concepts will be covered ln the tutorials



Unit-111

Stone-Crch compietification, local finitenoss - locally finite and countably locally finite fomilies, motriz-
able space, paracompactness and basic properties, wetrizstion theovems: the Nagata-Smirmoy metrization
theorem and the Smirmov metrization theorem. Examples and exercises based on these concepts will Le
ooversd [n the tutorials.

Unit-1V

Baire spaces, thie Buive eategory theorom, applications of the Baire cotegory theoren, w-manifolds,
topologicn] dimmsion, mbedding theorom.  Exwmples nnd exerchus Dosod on these coneepts will be
covered in the tutorials,

Text Books:
L. 1 R Munkres, Topology, Pearson Education budi, 2013,
2. Patey ©.W., Foundation in Ceneral Topology, Jones and Bortlece. 2010,

Roferenes Boolks:

1. 8. Willard, Genwernl Topologe, Addison Weslev, 1970,

2. J. R Munkris, Topology of Munifolds, Westview Pross, 1007

3. G F. Sijpmons, Introduction to Topology aad Modern Awalysis, MeGras- Hill Eduention, 1963,
4. G. F. Brodon, Topology s Geometry, Springer, 1008,

& R Brown, Topology nnd Groupoide, BookSurge Publishing. 2005.

. J. Dugmndji, Topology, Allyn nnd Bacon, 1966,

. L Relley, General Topology, Springer Science & Business Modia, 1975,

Scheme of Examination: The scudent shall be continuously evaluated during the conduct of each
eorsn i the basiv of his/her performance s follows;

MOCQ on LMS 4 Syllabus  to  be | Time allotted for | % Weightage

Subjoctive Test coversd in  the | the examination | (Maorks)
axamination

Test-1 [(ufter 30 | 25% 1 hor =10

days)

Tent-11  (ufter 60 | 2610 50% 1 by 10410

davs)

Theory Syllnbus to be  Time allotted for | % Weightage
covered in  the  the examinntion | (Marks)
examinalion

Major test (after 90 | 100 % 2 § hour 60

s}

Total ({E1]




Practlcal/ Hesearchithesis /project /dissertation)
MCQ on LMS 4+ Sub- | Timeo allotted for the % Weightago (Mnrks)
jective Test examination
Mid Term appraisal 4 hours 26 %
| 50 % Projent
External Exunination 4 honrs 76 F Repaort
5% Viva-voce
Total L0y

Test 1 and Test 11

The subjective Test of Test | and Test 1] would consist of three short answer type question (65 marks
each), Students are required to answer two questions, No preparatory holidays shall be provided
for the Test 1 and Test I1. Those candidates who have appeared o Test 1 and Test 1T and failed to
get the minbmumn required marks Le. 14 out of 20 will be eligible to re-appear fn the Teut | and Test 11

ol e,

Major Test

The major test will comprise of two sections, Section-A and Section- B Section-A will bve one compulsory
tpumstion comprising of 10 parts (mdndoun 02 from each updt) of OF macks encle Section-B will hove (4
uestions of [5 marks cach to be set from the Jast two unite (02 fow each wnit) Students are reguired to
aftempt 0] gquestion from ench unit of section B, In major test there should not be a gap of more

than two days in betweon two tosts.




Syllabi and Course of Study for Two Years Postgradunte Programme in Mathematics
(NEP 2020)
Universlty of Jammu,

SEMESTER 111
{Examination to be held in Decomber 2026, 2027, 2025)
Course Code: PZIMATES0D Course Title: Advanced Measure Theory
Credits: 05 (Theory: 04 + Practical /Tutorial: 01) Level- 500

Maximum Marks: 125 (Theory: 100 + Practical/Tutorial: 25)

Objectives: The purpose of this paper {s to study Borel imeasures, Riess-Representation theorem,
Diffeventintion of meavure, Radon-Nikodym theorem s Fublni theorem, This is » second course in
ieasure theary and the pre-requisite for this course &= hasie knowledyge of algebrn, topology, monl and
Complex Analyvsis.

Course Learning Outcomes: After studving this conrse the studest will be able ta

L understand siened mossures and complex neasiures, ability to use Habn Nikodvm thearems and
recoguized decompesition, Jordan decomposition, Radon st ularity of uepsiges

e

- verily conditions under which a measure defined on o semi-ulgebra or algebes s extendable to a
sigmi-algebra and to get the extended weasure, and to prove the uniqueness wp to miltipliontion
by . sealar of Lebesgue measure as o translation mvariant Borel messure.

3. to understand the concepts of Baire ssts, Buire messures, regularity of measures oy Markov rEpati-
sentation theoremn rolated to the locally compact spaces, Rivsz mopresentation of a bounded linear
hmetionn] on the space of continmens functions.

Structure of the Course: This course is divided into four units of 15 cliss lectures each. whetein ot
lecture i of one bour duration. The tutorial consists of 15 tutorial sessions; each of two hours durntion.

Ulnit-T

CAX) and lnear functionsl on this space Rivsz-ropresentution theoremn for positive linear Funetional
ou Co(X) (only statement), Positive Borel Measures. Regularity properties of Borel wieastires, Lebesgue
measure on [Rn aond it properties-Lusin's tleorem. L -spaces, Holder's Inaquinlity and Mipkowski's
inequality. Completimess of L, spaces Approximation by continueus finetions., Exnimpls sndl exercises
based on these concepts will be coversd in the tutorins.

Unit-IT

Complex measure, Totnl variation. Absclute continuity, Lebosgue Radon-Nikodvm theorem, Conse-
quences of Racon-Nikodym theorem, Positive and negitive variations, Halin decarnpesition thearem,
Bounded linesr fimetional on L (only statement), Riesz ropresentation theorem for bounded linesr fane-
tional on CofX) (ouly statement). Exsiples anil exercises based an these concepts will be covered in
the tutorials,

Unit-111

Dorivatives of messure, Symmetele dovivative, Maximal funetion, Lebesgie point, Radon Nikodym deriva-
tive in terns of syminetric derivative, Nicely shrinking sets, Lebesgne decmuposition of o Complex Bogel
measure on IRn, Examples and elemontary exercises losed on these topics. Examples and exercises based
on these comeopts will be covered in the tutaorials.



Meastrabllity on Cartesion products, product measires, Fubinl theosem for product measares, Counter
exammphes of Fubini theoren, Completion of product measures, Convolutions.  Examples and exercises

Unit-1V

Linsed on these conceprs will ba ooversd iy the tutorinls

Text Books:

I. Walter Rudin, Real and Complex analysis, 3vd editon MeGrav, Hill Book Company, 1957
2 ) Yeh, Lectures in Real Analyss, Werld Scientific 2008,

Reforence Books:

1. H. L. Roydon, Reod Analysis, The Mac-Millan Company, New York, 1963

2. M. B Munroe. Measure and Integratior, 2nd edition Addion-Wesley Poblishing Company.

pourse on the basis of his/ler performance as follows:

Scheme of Examination: The student shall be continuonsly evalusted during the conduct of ench

MCQ on LMS 4

Syllabus to  bo

Thimw allotted for

% Wlght ngge

Subjective Test covered in the | the examination | (Marks)
examination

Test-] (after 30 | 25 % L Bwsiar L+ L0

dinyi)

Test-11  (after 60 | 25 to DO 1 liotir 1010

diys)

Theory Syllabus ta be  Time allotted for | % Welghtage
covered  in the  the examination | (Marks)
examination

Major west (after 90 | 100 % 2 2 lwour G

v

Total Ty
Practical /Research(thesis/project /dissertation)

MCQ on LMS 4 Sub- | Time allotted for the % Weightage (Marks)

jective Test examination

Mid Term appraisal 4 homrs 25 %

1 Project

External Examinntion 4 houes 75 % Repart

5% Vive-voce
Total 100

Test I and Test 11

The subjective Test of Test | and Test 1] wonld consist of three short amswer type question (05 marks

each), Students are required to answer fwo questions, No preparatory holidays shall be

for the Test I nnd Test 11 Thoss candidates who have appoared ty Test 1 nnd Test 11 and failed 1o
et the mininm roquired marks Lo, 14 out of 40 will be eligible to ro-appear in the Test T and Test 11

i
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enly osice.

Munjor Test

The mnjor vest will oogmprise of two sections, Section: A and Section-T, Section=A will liave one compulsory
question comprising of 10 parts: (minimm 02 from each umit) of 08 marks sach, Section=B will have (4
questions of 15 marks each to be sot froan the last two units (02 from each unit] Students are required to
artemmpt 01 guestion from each anit of section B In major test there should not be a gap of more
than two days in between two tests



Syllabi and Cowrse of Study for Two Years Postgraduate Programme in Mathemat les
(NEP 2020)
Ulniversity ol Joome.

SEMESTER 111
(Exnmination to e held in December 2006, 2027, 2024)

Course Code: P2MATEZL0 Course Title: Differestinl Geometry
Credits: 05 (Theory: 04 + Practical Tutorlal: 01) Lewel- 500
Maximum Marks: 125 (Theory: 100 + Practical [Tutorinl: 25)

Objectives: Being o fundauental conrse, this course abns at preparing students o realise and do
mathomnties groapetrically Ly waderstanding enrves, surfaces and grodesics,

Courde Outedmiss; This course ghinl] ennble studenats to

L uncrstand the coneepls of differentlable curves, ure length, curvatare graphs, level sels a8 solutions
of smooth renl walisd functions veetor felds and tangent space.

2. fomiliarize with the notions of ordinate charts, diffeomorphism, tangent plane and Eudler's work
an surfaces. Students sliall be able to compute angle betweet curvies and sron of surfoces.

A3 Jearn about lnear self-adfolut Welngarten mnp and curmture of o plane curve with applications o
peinetry and physies,

4. know Dine intograls, be sbie to deal with diffeential Joros and caleulate are length and cuneature
of surfaves.

5. deal with parsmetrization and be fambliar with wellknown surfices ns equations i multiple vari-
alios.

. stucy surfaces with bowndnry, geodesios, milnlnileing propertios of geodesdes anid be able to undeoy.
stand Gauks Boonet thoeorem anid T applications.

Structure of the Course: This course i diviiled into four unite of 16 class leetures each, wherein one
locture ks of ane hour duration. The tutorial consixts of 15 tutorial sessions, sach of two hours duration.

Unit-1

Curves: Differentinble curves. arc length, permoetrzation by sre length, plane curves, plane curvetane,
Directed curvature, Pundamental Theorems for plise carves.

Curves in space: Tangent, wormal and hinormal wmit vectors, curvature and sorsion.  Onienited Sereet
frame, Fernet- Serret theorem. Fundimental Theorem for curves o B, Properties of curves such as
Helix, Bertrand mete, involute, curves on sphese. Examples and exercises based on these concepts will
be covered m the titorlals,

Unit-IT

Surfnee: A regular surfnee, eauiples, cooedinate charts, change of coordinate | difforentinble Tuncetions,
diffeomorphisny. tangent plane, umit normal vector. oriented surfaces, st fundamental form, element
of are lengrh, wwrianee of line element under coordinate change, angghe betyeen two curves, orthogonal
parnmetrigation.  Area, curvature for smfsces, Buler's work on surfaces, Principle curvatures, lne of
curvature, Hoddgue's formula. Gauss msp, second fundamental o Mensnier's theorem, Gaussian
curvature, Dupin indicatrix. Examples and exercisos bosed on these concepts will be covered in the
tutorialks,

e .



Unit-111

Mutric Equivalence of Surfuces: iometry,; local isometry, Christoffiel symbols, Theoreims Egroguem, Gass
equations, Mainardi- Codnen equations, Statement of Fundamental theorem for regular surfares. Line of
curvpture, asymptotic line, special, Geodesie curvature, Examples and exercises basod on these concepts
will be convered in the tutorials,

Unit-1V

Goodesivs: Local distance, mindmiging properties of geodesics, exponntial map, Hopf:Rinow Theorem.
Statewent of Hopl's Umlanfsats Theoromn, Gauss-Bonnet Theorem, Sowe applications of Gauss-Bommet
Theorenm. Examples and exercives based on tlese coneopts will be covormd n the tutorials

Text Bools:
L John MeCleury, Gootnetry From o Difforentinble Point of View, Cambridse University Press, 1994,

Reforence Books:

L DT Seruil, Difforential Geometry, Addison Wisley, 1961

2. Nirmals Parkesh, Differentisl Geotetry, Tiita MucGeaw Hill, Pubilication Company, New Delhi,
3. W. Klingenborg. A Course in Difsrential Geometry, Springet-Verliug, New York, 1070,

1. M. Do Carmo: Differential Geometry of Curves nnd surfuees, Prenitice Hall Englowood CLE'S, N_J.
1976,

Scheme of Examination: The student shall be contimously evalusted during the condurt of each
cotrset on the basin of his er performance ns follows:

MCOQ on LMS + | Syllabus  to  be | Time allotted for | % Weightnge

Subjective Test covered in the | the examination | (Marks)
examination

Test-1.  (ofter 30 | 25 % 1 her 1010

days|

Test-11  [nfter 60 | 26 to 500 1 hour 1+ 10

days)

Theary Syllabus to  be | Time allotted for | % Weightage
covered In the | the examination | (Marks) '
examination

Munjor test, (after 00 | 100 % 2 4 homr fith

duys)

Total 100

Praetical/ Research(thesis /project /dissertation)

MCQ on LMS + Sub- | Time allotted for the | % Weightage (Marks)
jective Test exinmination
Mid Term sppratsil 4 hemrs 235 %
50% | Project
External Exatnination 4 hours 75 % Report
25 % Vivievoce
Totnl 110




Test 1 and Test 11

The subjoctive Test of Test 1 and Test 1T would consist of three short answer type cuestion (05 marks
ench). Students are required to answer fwo questions, No preparatory holidays shall be provided
for the Test 1 and Test 11 Those candidntes who have appearedd in Test, T and Tost IT and filed to
get the minimum required marks e, 14 ont of 40 will Le dligible to re-appear in the Test | and Test 11
oply ance.

Major Test

Thie mador test. will comprise of two sections, Section=A and Section-B. Soction-A will have coe compilsory
question comprising of 10 purts (minkoum 02 from each unit) of 03 marks each. Section-B will have 04
guestioms of 15 marks each to be set from the last two unkts (02 fron each unit) Students are required to
atternpt 01 guestion Fom eich wault of section B, In major test there should not be o gap of more
than two days in between two tests,



Syllabi and Clourse of Study for Two Yenrs Postgraduate Programme in Mathomaties
(NEP 2020}
University of Jammu,

SEMESTER 111
{Examination po be held m December 30036, 2027, 2028)

Course Code: PZMATE3SL1 Course Title: Dynamical System and Control
Credits: 05 (Theory: 04 + Practical /Tutorial: 01) Level- 500
Maximum Marks: 125 (Theory: 100 4+ Practical/Tutorial; 25)

Objectives: The wim of this couse is to lutroduce the students to lnear snd nos-liear dynnmical

systems, control systens, obeervability, ete. The course may be usefal for PhuD. students also {those who
liave not studiied (6 ae UG /PG level),

Course Learning Outcomes: After pursnng this course, the studest shall be able to:

L Undesstand the fundsmentals of Hnear and nonlinear systems:

2. Learn the sutonomous and nonsutonomons system

3. Aunlyvsis of stabulity theory using plisse portraits

4. Understand the controllability and observability in control theory.

5. Analysis of different types of observer and sptimality s contral theory.

Structure of the Course: This course is divided into four nunite of 15 class lectures each, wherein one
lecture is of one hour duration. The tutorial comsists of 15 tutorial sessions, each of two hours duration,

Unit-1

lutrodvetion of linear and nonlinear dyniroieal system, Formulation of physieal svstéms, Existence and
unicuenoss thoormns, Linenr systems, Solution of loear systems, Fandaomentsl Matrise-1, Fosdamental
Matrix-I1, Fundamental matrices for non-autonomons systems, Solution of non-homogeneous systems.
Eximples and exercises based on these concepts will be covered in the tutorials,

Unit-11

Stability of systems: Equilibrium potuts, Stability of linewr antancious systems, Stability of weakly non-
linesr systema, Stability of non-linenr systenm using linearization, Properties of phase portrait, Propertios
of orbits, Phase portrait: Types of critical points, Phase portrait of linear differential equations-I. Phass
portrait of linear differentinl equations, Polugare Bendison I'heorem. Limit eyeln, Lynpunov stability.
Examples and exercises based on these concepts will be covered in the tutorials,

Unit-111

Introduction to Control Syatems, Controllability of Autoncgmons Systems, Controllability of Non-sutonomonus

Systems, Observability, Results on Controllabilivy and Observability, Companion Form, Feedback Con-
trol. Exawples and exercises bosed on these concopts will be covered in the tutorials,

Unit-1V

State Observer, Stabilizability, Introduction to Discrete Systoms, Lyapunov Stability Theory, Optimal
Comtrol, Optimal Control for Discrete Systains, Controllability of Discreto Systems, Observability of
Discrete Systems, Stability for DMscrete Systems, Relation between Continuous and Discrete Systems.
Esmniples ol exercises basied ou thise concepts will be coversgd in the tutorials,
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Text Books:

1. Nader Jolili and Nicholas W Condelitg, Dynarnec System and Control Engeperimg,  Cambirid ge
Unrversity press.

Ruofermee Bools:

1. Broun, M., Difarentiof Eguation ard These Appheatione, 4th Edition, Springer 2011,

2. Stephen Barviett, Fatriduction to Mathematival Control Theory, Oxford University Press, 1990

3. D Subbicam Nalda, Optirnal Contrad Sysieris, CRO, Prous, 2003,

L AL Gopal, Midern Control Syatesm Theory, John Wilky & Sons Ltd,, 1904,

Scheme of Examinations The student shall be coutinnously evalunted during the conduct of sach
conrse on the basis of his/her perforimance as follimws:

MCQ on LMS -+ | Syllabus to be | Time allotted for | % Weightage

Subjective Test | covered In the | the examination | (Marks)
examination

Test-]l f{after 30| 25 % 1 hour L1

days)

Tewt-11 (after GO | 26 to SO 1 hwowar 110

dinys)

Theory Syllabus to be | Time allotted for | % Weightaze
coviered o the | the examination | (Mavks)
examination

Major test (after 90 | 100 % 2:4 hour fill

tleys)

Tatal L0

Proctical {Researchithesiy /project /dissertation)

MOQ on LMS <+ Sub- | Time allotted for the | % Weightogo (Marks)
jective Test examination
Mid Term spprabsal 4 hours 25 B
6o ‘% Projoct
Externn] Dehmlng|ion 4 hiurs B % Report
25 % Vivavoee
Total LW

Test | and Test 11

The subjective Test of Test 1 and Test 1T wonld consise of three short auswer type gquestion (05 marks
onch). Students are required to answer two questions. No proparatory holidays shall be provided
for the Test 1 and Test 11 Those candidates who have appeared i Test 1 and Test 11 and failed to
pet the minimum required marks e, 14 out of 40 will be eligible to re-appear ln the Test 1 and Test 11
only onoe,



Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have one compulsory
tpuestion comprising of 10 parts (mintmwm 02 from ench unit) of 03 marks cach. Section=B will huve 04
questions of 15 munrks each to be set from the last two wits (02 from ench unit) Students nre requived to
attempt 01 question from each unlt of section B. In major test there shonld not be a gap of more
than two days in betweon two Lests,



Syllabl and Course of Study for Two Years Postgraduate Programme in Mathematics
(NEP 2020)
University of Janum,

SEMESTER 111 _
( Exmmination to be liek] o December 2026, 2027, 2028)
Course Code: PIMATES12 Course Title: Mathematical Modeling
Cradits: 05 (Theary: 04 + Practieal/Tutorial: 01) Level- 500

Maximum Marks: 125 (Theory: 100 4+ Practical/ Tutorial: 25)

Objectives: This course aims to equip students with the fomilational principles and practical tecl:
nigques of mathemnticn] modeling, emphassing its necessity nud broad applicability across diseiplines
Students will explore vurious modeling approbekes, inehuding thiose based on ordinery s partial differ
it il equitions, os well as difforencs equations, w represent and annlyse real-workl] phenomenn.

Course Learning Qutcomes: Alter studying this couwrse, the student will be alide to

1. Develop and soalyse mathematical models using first- anil second-oteler ardinary diferontial eque-
thodis,

2. Conwtruct and interpret systems of differentlal equations for modeling complex imeractions in fields
like medivine, environuental science, and military conflicls.

3. Apply difference equations and basic thoory 1o wieds] discrete-time provesses in probability, finance.
population dynmnies, and geneties,

1. Formulate and solve mathemaiienl models using partial differentinl equations

Structure of the Conrse: This course is divided into four uuits of 15 elass leetures each, wherein one
loeture s of one hour duaration, The tutarial consiets of 1) tutorin] seeslons, aach of two hours duration.

Umit-1

Mathemiticn] wodeling: néed, technigue, clessifcation, wed Dlostrative exanples: Muthematical mod-
wling through crdinary differential vquations of itk arder) qualitative solutions through sketching Fxe
nmples and exercides Insed on these coneepts will be covered in the tutorals.

Unit-1T
Mathematieal modeling in population dynsmics, epidemic spreading: and compartment models; mathe-

muatieal modeling throwsh systoms of srdinary diflerentinl equations; mathemnticn] modeling bn economies,
medicine, and battle. Exnmples nnd exercises bosed on these concepts will be covered i the tutorials,

Unit-111

Mathematical modeling through ordinary dilTerential equations of the socond order. Migher order {(linear)
models. Mat hematical modeling through difference equations: Need, basic theory: mathematical model
ing in probability theory, econnmics, Enanee, popilation dynamics, anel getielies. Examples and exercises
hased on these conwepts will be covered in the tutorials

Unit-TV

Mathematical modeling through partial differential equations: simple models, mass-balance equations,
variational principles, probability zenersting fumetion, traflic flow problems, initinl & houndary condl
thons, Exmnples and exercises Lised on these concepts will be covered In the tutorials

o :



Toxt Books:

1. Frank R. Giordano, Maurice D. Wesr, Willlwn P. Fax: A Fiest Course i Mathematica] Modeling,
Cengage Loarning, SU62.

2. Edward A Bender: An Introduction to Methematiool Modeling, Dover Pulilichtions 2003

Reforonce Books:
L LN, Kepur: Matheratien] Modelling, New Age Intornational Publsbers, Seeond Edition, 2021
2, Clive Dym and Elizabeth 1. Jane: Prineiples of Mathematival Modeling, Flseviee, 2004,

Scheme of Examination: The student shall bo continuously evaluateil durisig the conduet of eacls
course an the basip of his/her performance as follows:

MCQ on LMS 4 | Syllabuy  to be | Time allotted for | % Weightage

Subjective Test | covered In  the | the examination | (Marks)
exainination

Test-1  {after 30 | 25 % 1 henar 1014

days)

Test-11  {after 60 | 26 15 GO% 1 Tienar 1010

days)

Theaory Syllabuy to be | Time allotted for | % Welghtage
coverod o the  the examination | (Marks)
examination

Major test (after 90 | 100 % 2 1 hour B

days)

Total 100
Practical/ Research(thesis/project /dissertation)

MCQ on LMS + Sub- | Time allotted for the | % Weightage (Marks)

jective Test exam|nation

Mid Term appraisal 4 hours 26 %

MR ij‘l:‘-ﬂl

External Exmuination 4 hours 76 % Report

BE Viva-voes
Tatal L)

Test 1 and Test 11

The subjective Test of Test T und Test 1 would constst of three short answer type question (05 marks
ench). Studente are required o answer two questicns, No preparatory holidays shall be provided
for the Test | and Test 11 Those candidates who have appeared in Test | and Test 11 and failed to
get the minimm regquired marks Le. 14 out of 40 will be eligible to re-appear In the Test 1 and Test 11
only once,

Major Test
The major test will comprise of two sections, Section-A and Section-B. Section-A will have one compulsory
gquestlon comprising of 10 parts (minbwum 02 from ench unit) of 03 marks each, Section-B will have 04
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guestions of 15 morks each to be set from the laat two units (02 from each unit) Stucdents are roguired to
attengt 01 goestion from each unit of semion B, In major test there should not be a gap of more
than two days in botween two tosts,

68



Syllabi and Course of Study for Two Years Postgraduate Programme in Mathematics

(NEP 2020)
University of Jammu.
SEMESTER 1V
{Exnmination to be held ln May 2027, 20028, X20)
Course Code: P2ZMATE40L Course Title: Topological Vector Spaces
Credits: 05 (Theory: 04 + Practical/Tutorial: 01) Level- 500

Maximum Marks: 125 (Theory: 100 4+ Practical/Tutorial: 25)

Objectives: This 15 an advaneed conrse in Analvsis, An interplay of Algebra, Topology and Analysie
is exhibited in this course, A course in Topology, b course (n Algebra and o couple of courses in Analysis
are presrequisites for this couese,

Course Learning Outcomes: After studving this course the student will be able to

I understand balanoed and absorbing sets, Minkowski functional, normable and metrimable topologionl
viwtor spaces, conplete topologiva] vector spaces and Frechet space.

2. understond Dhaal spaces, finite dimensions] topological vector spaces and Goopetrle form of Halin
Banach Theoren).

3. understund Duality, Polar, Bipolar theorem, Montel spaces, Schwarz spaces. Quasi completensss
inverse lhuit and inductive lmit of keally convex spoces,

Structure of the Course:This course bs divided 1nto four units of 15 class lectures sach, wherein one
lecture s of one howr duration. The tutorial conslsts of 16 tutorial sesslons, ench of two hours durntion,

Unit-1

Diefinitlons wnd exuwmples of vietor spaces, convex, balanped sod absorbing sets uud thelr properties.
Minkeswsl fonctional, subspaces, product spuces and quotient spacey of Topologloal Vector Spaces, locally
convex topological veetor spaces, normable and metrizable topologicnl vector spares, complete topolosical
veotor spices nod Frechiet spacen. Examples o oxercises Loned on these concepts will be coversd in the
tutorials,

Unit-11
Linenr transformations, lnear functionsl and thelr continuity. Dual spaces, finite dimensiona! topological

victor spaces. Linear Varleties and Hyperplanes, Geometric form of Halin Banach Theorem. Exmmples
el exerchies bigerd on these coneepts will be covered (s the tutorials

Unie-1011

Uniform boundeduess principle. Open mapping theorem and closed sraph theorem for Frechet spaces,
Banach Analouge theorom, extreme polnts and oxterial sots Kreln- Milman's theorem. Examples and
exercises hased on these conceprs will be covered in the totorials.

Unit-IV

Duality, Polar, Bipolar theorem Barelled nnd Bornological Spoces Semid Rollexive and Heflexive topologieal
veotor spaces, Montel spaces and Schwarz spaces. Quasi completeness inverse limit aned inductive Tmit
of locally convex spaces. Distributions. Examplen and exercises based on these concepts will be coverod
i the tutorials.



Text Books:

1., Lourent Schwirs, Functionsd Analpids, Cournnt Institnte of Matleinaten] Scienoes.

Refercnce Books:
L. R. Larsen, Functonnd Amalysis, Marcel Dokker, 1072

2. F. Treves, Topologieal Veelor Spaces, Dlarributions and Kemels, Acadennie Press, 1967,

4 G Urothendick, Topologienl Veetor Spaces frend, Gorden and Hreach Selence Publishies, New York,

1973

4. G Kothie, Tapologtond Veotor Spaces- I, Springer Verlug New York 1976,
5 Walter Rudin, Fenctional Analysis, Tatn MeGrow Hill, 1073

Schesne of Examination: The student shall be continuousty evalunted] duriong the comduct of sach

conrse on the basie of s her performanee as follows:

MCQ on LMS < | Syllabus to  bo | Time allotted for | % Welghtage

Subjective Test covered in  the | the examination | (Marks)
examination

Test-l  (nfter 30 | 25 % | hour 104+10)

ilnya)

Test=-11 (nfter 60 | 26 o HOY 1 howr 1010

ilays)

Theory Syllabus  to  be | Time allotted for | % Weightage
coversd  in the | the examination | [(Marks)
examinalion

Major test (after 90 | 100 % 2 4 hour fil)

lisws)

Tl 100
Practical /Researchithesis /project /dissertation)

MCQ on LMS + Sub- | Time allotted for the %% Weightage (Marks)

jective Test examination

Mid Tenn appradsal 4 henars 25 %

B0 % Projeot

External Examination 1 hours 75 % Report

25 % Viva-voce
Total LM

Test 1 and Test 11

The subjeetive Test of Test 1 and Test 11 would consist of throe short auswer Eype question (05 wmarks
each). Students are required 1o spswer two questions. No preparatory holidays shall be provided
for the Test 1 and Test 11 These condidates who have appeared in Test 1 and Test [ and failed to
gt the minimom reguired marks te. 1ot of 40 will be eligible to re-pppear o the Test 1 aad Test 1)

only once.

=




Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have one compulsory
question comprising of 10 parts (minimum 02 from each unit) of 03 marks each. Section-B will have 04
questions of 15 marks each to be set from the nst two units (02 from each unit) Students are pequired to
attempt (1 question from each wnit of section B. In major test there should not be a gap of more

than two days in between two tests.



Syllabl and Course of Study Tor Two Years Postgradunte Programme in Mathematies

(NEP 2020)
University of Janmn.
SEMESTER 1V
{Exmininntion to be hold b Moy 2027, 2028, 2024
Course Code: P2MATE402 Course Title: Harmonle Mapplings
Crodits: 05 (Theory: 04 + Practical/Tutorial: 01) Level- GO0

Maximum Marks: 125 (Theory: 100 + Practical /Tutorial: 25)
Objectives: Thi= eourse aine to develop a foundacional understanding of eomplex fanetions snd
burmouie mappine, with applications to fuid Bow, tomporatue proldoms, wod mioioml sudfees. 10 oove

wrs voetor fiokds, auiveloot armonic fuootions, comvolurion webimigues, nod the geometric Tinks betwesn
harmonic mappings and differential geometry.

Course Learning Qutcomes: After studying this course, the student will be ubile to

1. Understand and work with barmonic tmivalent functions, mchading their decomposition and prop-
erties.

2 Apply the shoaring echudgue and study convilution and llnear cotldoations of irmeonie nuppings.
3. Derive and interpret coefficlent, bounds Jor snbelasses of larmonie univalent funetions.

4. Undersiand the basics of differentinl grometry and relate harmonic mappiogs tn minimnl sarfaces
through the Welerstrass ropresentation,

Structure of the Course: This course is divided into foar units of 15 class lectures each, wherein one
lorture i of one hour duration, The tutorial comulets of 15 tutordal seslons, mcll of two honrs duration.

Unit-1

Complex Functiony and Vector Flelds, Complex Potentia] Functions, Unlform Flows in the Plane and
othier Regious, Sources mnd Sinks, Flow i a Chanoel, Flows ln Other Regions, Flows inssde the Disk,
Interval Spurces and Sinks, Steady Stote Tomperature Problews, Flows with Source and Sinks ot on
thie Boundary, Vector Fields with Other Types of Singularities, Examples and exercises Dosed on thise
concepts will be covered i the fuvorials,

Umit-11

Annmorphiosts amd Mobius Maps, The Class 8§ of Aaalytic, Normalized, Univalent Funetions, Harmonlc
Univadent funetions: Normalizations, Novnel families. Decomposition of harmonic mappings into analytic
and co-analvtic parts. Class of Hormoule Udvalent fnctions: Sy oond ts properties. The Shearing
Technigue, Harnonie Koebe fanction, Properties of the Dilatatien and Jacohian. Examples and exercises
L] cnp theese coneepts will be coversd in the tutorials,

Unit-111

Subelnsses of Sy: Coeffictent bounds of Convex, Starlike, ind Close-to-comex univalent harmonic map-
pings and coefficients conjeetures. Harmonie Linesr Combinations and Convelution: Hurmonic Linear
Conibinations, Univalence of linear combination, and commlution of harmonic mappings. Convolutions of
harmonic right halF-plane mapping and related results, Exanuples and exercises based on these concepts
will b coverind B tle tutarlals,



Unit-I'V

Basics of differentinl goometry and minimal surfaces, lsothermal paramotoss, Waierstrass representation
of minimal surfaces, The Gauss map () and height differential (dh). connection of planar harmonic
mappings and minimal surfaces. Examples and exercises based on these concepts will be covered in the
tutorinls.
Text Books:
1. M.A. Brillealyper, and M. J. Doril st. nl: Erplorations in compler analysis, Mathematical Associ-
stion of America, 2015,
Reforence Books:
L. P Dhren: Harmonic mappings in the plone, Cambridge University Press, 11L.K., 2004,
2. 1. Graham, and Q. Kohr: Geometric Function Theory in One and Higher Dimensions, New York:
Marcel Dekker, 2003,

Scheme of Examination: The student shall be continuously evaluated during the conduct of each
conrse on the basis of his/ler performance as follows

MCQ on LMS + | Syllabus to  be | Time sallotted for | % Weightage

Subjective Test | covered in the | the examination | (Marks)
examination

Test-1 (after 30 | 25 % 1 hour 10410

duys)

Test-I1  (after 60 | 26 to 50% 1 hour 10410

days)

Theory Syllabus to be | Time allotted for | % Weightage
coverad in  the | the examination | (Marks)
examination

Major test (after 90 | 100 % 2 § hour il

duys)

Total 100

Practical /Research(thesis/project /dissertation)

MCQ on LMS + Sub- | Time allotted for the | % Weightage (Marks)
jective Test exmmination

Mid Term appralsal 1 hours 25 %

50 % Project
Externsl Examination 4 hours T8 % Heport
25 % Viw-voce

Total 100

Test 1T and Test 11

The subjective Test of Test 1 and Test II would consist of three short unswer type question (05 marks
each). Students are required to answer two questions. No preparatory holidays shall be provided
for the Test I and Test 11. Those candidates who have appenred in Test | and Test 11 and failed to
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got the minbioom requived marks Lo, 1 out of 40 will be sligible to reappear o the Test 1 and Test 10
ouly ouce

Major Test

The mnjor test, will comprise of two sections, Section-A and Section-13. Section-A will have oue compulsory
rpaestion comprising of 10 parts {minieim 02 from ench unit) of 03 mnrks vach, Sectlon-B will have (4
tuestions of 15 marks each to be et from the last two units (02 from each unit) Students are required to
attenpt 01 question frow each unit of section 1. In major test there should not be o gap of more
than two days In bolweon two bests,
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Syllabi and Course of Study for Two Years Postgraduate Programme in Mathematics

(NEP 2020)
University of Jammu.
SEMESTER IV
(Examination to be hald in May 2027, 2028, 2029)
Course Code: PZMATE403 Course Title: Uniform Spaces and Function Spaces
Credits: 05 (Theory: 04 + Practical/Tutorial: 01) Level- 500

Maximum Marks: 125 (Theory: 100 4 Practical /Tutorial: 25)

Course Objectives: The objective of this course is to introduce and explore advanced topics in topology
guch s nets (which are gensrolizations of sequences) snd filters, oniformity and sniformizable spaces,
convergence of sequences/nets of functions and corresponding topologing on the function spaces such as
topology of pointwise convergence, topology of uniform convergence and topology of uniform convergence
an compact, and compact subsets of some topological function spaces. The course is designed to develap
an understanding of applications of general topology in function spaces, This course helps students to
develop analytical abilities and prepares them for further sdvanced mathematical study and research.

Course Outcomes: After studving this couwrse, the student will be able to
|. undérstand nbout the generalized concepis nets and filiers.
2. understand uniformity on a set, uniform spaces and uniformizable topological spaces.

3. know sbout the different types of function space topologies snd corresponding convergences of
sequences nots of functions,

4. know interesting results about topological proparties of function spaces.
5, determine how gemeral topology is helpful to understand the structures of function spaces.

Structure of the Course: This course is divided into four units of 15 class lectures each, whereln one
lecture is of one houp duration. The tutorial conslsts of 16 tutorial sessions, each of two houm durntion.

Unit-1

The concepts of nets and flters, subnets, convergences of nets/filters and basic properties, Uniform
spaces - disgonal uniformity, base and subbase for uniformity, examples of uniform spaces, covering
uniformity, uniformly connected, uniform contimious functions. Examples and exercises bnsed on these
concepts will be covered in the tutorials.

Urmit-T

Induced uniformity, uniform embedding, uniform subspaces, product of uniform spaces, topology
induced by uniformity and basic properties, topological group as uniform spaces, Cauchy nets. totally
boundedness, completeness. Examples and exercises bosed on these concepts will be covered in the
tutorials.

Unit-1TT

Function spaces: networks of subsets of topological spaces, set-open topologies on the space C(X),
particular cases - point-open and compact-open topologies, C'(X) as & topological group with set-open
topologies, uniform topologies, supremum metrie topology. Examples and exercises based on these con-
cepis will be covered in the tutorials. -

~ T



Unit-1V

Maops ou function spaces: dingonal, composition, induced, wl evaluntion maps, splittog topology,
comjoining topology, contimuons convergence, evem and equi-contivuity, yper-Ascoli and hype-Ascoli
topalogy, denst and cowpact subsets of function spaces. Exaunples aid exercises Lhased on these concepts
will be eovered fn the tutorials,

Reference Books:

5
-

3

8

1 M James, lutroduttion to Uniform Spaces, Combdge University: Pross, 19900,

LML James, Topologival and Uniforss Spaces, Spritges-Verlang Berlin, 10987,

R A MeCoy and L Ntauta, Topologieal Propertieds of Spacos of Continnsus Functions, Lecture
Notes in Mathematies, Springer-Verlag Berlin, 1858,

S, Willarel, General Topalogy, Addison Wesley, 1970,
J. R, Munkres, Topology, Pearson Education Indin, 2003,

R. A MoCoy, 8. Kumdh, V. Jindsl, Function Speoes with Uniform, Fine and Graph Topologies,
Springer International Publishing AG, Chan, Swiceorlaned, 2018,

J. L. Kelley, General Topology, Springer Sclence & PBusness Media, 1973

Scheme of Examination: The student ghall be continuously ovaluated during the condver of each
course on the basis of his/ber performance ag follows

MCQ on LMS 4+ | Syllabus to be | Time allotted for | % Weightage

Subjoctive Test | covered in  the | the examination | (Maorks)
mxamination

Test-1 (nfter 30 | 25 % I hour 1010

davs)

Tesi-11 (uftey 60 | 26 to GO 1 liswiar 10=11)

idiws]

Theory Syllabus to be Time allotted for | % Weightage
covered in the the examination = (Marks)
examilnatlon

Major test {after 90 | 100 % 2 4 hour Gl

dhays ]

Total 100
Practical /Research(thesis /project /dissertation)

MCQ on LMS + Sub- | Time sllotted for the | % Weightage [Marks)

Joetive Test exmmination

Mid Term appraisal 4 hours 20

30 % Project

External Examinstion 4 hours 7 % Hepart

2% Viwm-voce
Total L0
it
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Test 1 and Test 11

The subjective Test of Test | and Test 1T would consist of three short snswer type question (05 marks
each). Students are required to answer two guestions. No preparatory holidays shall be provided
for the Test I and Test 1L Those candidates who have appeared in Test 1 and Test 11 and failed to
get the minimum required marks i.e. 14 out of 40 will be eligible to re-appear in the Test I and Test 11

only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have one compulsory
question comprising of 10 parts {minimum 02 from each unit) of 03 marks ench. Section-B will have 04
questions of 15 marks each to be set from the last two units (02 from each unit) Students are required to
attempt 01 question from each unit of section B. In major test there shonld not be a gap of more
than two days in between two tests,



Syllabl and Course of Study Tor Two Years Postgraduate Programime in Mathomatles

(NEPF 2020)
University of Jamumn.
SEMESTER 1V
(Examination to be held in May 2027, 2028, 202)
Conrse Code: P2MATEANM Covrse Title: Nevalinnn Value Distribution Theory
Credits: 056 (Theory: 04 4+ Practical /Tutorial: 01) Levol- 500

Maximum Marks: 125 (Theory: 100 + Practical/Tutorial: 25)

Ohjectives: The ohjective of thiz course & to tadw the theory of functions bovond holomorphic
Fanetions nnd stady thie gremtl of metamerphie funetions as jwrrodues] by Rolf Nevanlinn in early
1920w,

Course Learning Outcomes: After studyving this course the student will be able to

1. understand Podson=Jevsen formuln, Nevanlinna®s first fundamental theorem, the Cortan’s jdentiky
and convexity theorem, growth of meromorplie functions, order and type of moromorphic fanctions,

2 understand fundamental mequality, the estioation of the avor term S{r). conditions for S(r) to be
smnll, Novanlinna's theory of deficlont valoes, second fndamental theoremn of Nevatlinna

3 understand Millonx theory: Milloax's basic resnlts, exceptional values of meromorphic functions
and their derimtives.

Structure of the Conrse: This course is divided hito four unite of 15 closs lectures each, stherein one
lerzure & of one bour dustion. The tutorial consisss of 15 tutorial sessions, gach of two hours duration.

Unit-1

Tl Polson-Jensen formula, charnoteristic function, Nevanlinna's first fundomental theorem, the Cartan’s
tdentity and convexity theorein, the AllforeShinlyu charscteristie, onders of yrowth, comparative growth
ol Nevaolingn'n chnraeteristic funetion T(v) and the logarchno of the wasdmmm oodulus M (r). Examples
and exereises based on these concepts will be covered in the tutorinds.

LUnit-11

The fundameutal inequality, the estimation of the eror term S(r), comditions for S(r) to be small,
Nevinlinna's theory of deficient values and second fundamentn] theorem of Nevanlinva, some exnmplss.
Exnmples anel emercisos based on these concepts will be covered in the tutorials,

Unit-111

Dieficient funotions, functions tuldng the same values at the same points, fixed points of integeal fonctions,
a thearem of Polyn: If f and g are ftegral functions and ¢ = flg) has finite order, then either f is a
polynomial or g has 2ot order. Examples and exereises baseil on these concepts will be covered in the
friteoeials.

Unit-1V

Milleniz theory: Milluew's basie results, exception] values of meromorphic functions and their desivatives,
Tumnra-Clunds theoren. Examaples and oxercheod Dased on these eoncepts will be covered in the tatorials

Toxt Bool:
. W. K. Hoywon, Meromorphic Fapctions, Oxford Univensity Press, 10864,

Ui
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Reforence Books:

. R Nevanlinna, Aunalytic Functions, Springoer-Verlag, 1970,

. Yang Lo, Value Distribution Theory, Springer, 1093,

Jianhua Zheng, Value Distribution of Meromorphic Functions, Springer-Verlag, 2010,

fipo Laing, Nevanlinna Theory and Complex Differantinl Equations, De Gruyter Studiss in Math-
ematics, 1993,

William Cherry and Z. Ye, Nevanlinna Theory of Value Distribution, Springer, 2010,
. Lee A, Rubel, Entire and Meromorphic Functions, Springer, 1996,

7. Chi-Tai Chuang and C. C. Yang, Fie-points and Factorization of Meromorphic Functions, World
Sclentific Pub. Co., 10640,

8. AS.8 Holland, Introduction to the Theory of Entire Functions, Academic Press, 1973,

Scheme of Examination: The student shall be continuously evaluated during the conduct of each
course on the boasls of his/her performance as follows: ’

1
2
3
4

&=

MCQ on LMS 4 | Syllabus to be | Time allotted for | % Weightage

Subjective Test | covered in  the | the examination | (Marks)
examination

Test-1 (after 30 | 25% | hour 10+10

days)

Test-1I (after 60 | 26 to GO% 1 heour 1010

days)

Theory Syllabus to be | Time allotted for | % Weightage
covered in the | the examination | (Marks)
examination

Major test (after 90 | 100 % 2 £ hour 6l

days)

Total 100

Practical / Research(thesis /project /dissertation)

MCQ on LMS + Sub- | Time allotted for the | % Weightage (Marks)
jective Test examination
Mid Term appraisal 4 hours 2%
50 % Project
Extornal Exsnination 4 hours 75 % Report
%% Viva-voce
Total 100

Test 1 and Test 11

The subjective Test of Test I and Test 1 would consist of three short answer type question (05 marks
each)., Students are recuired to answer two questions, No preparatory holidays shall be provided
for the Test 1 and Test I Those candidates who have appearad m Test 1 and Test 1T and failed to
get the minimum required marks be. 14 out of 40 will be eligible to re-nppear in the Test [ and Test 11
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Major Test

The major vest will comprise of two sections, Soctjon-A and Secrion-B, Section- A will have one compulsory
guestion comprising of 10 parts (mimimom 02 from each onit) of 03 marks each. Section-B will love 04
questions of 15 marks ench to be set from the fest two units (02 fromn each wiit) Studonts are roguired to

attempt 01 question from each unit of section B In major test there should not be 8 gap of more
than two days in betwesn two tests,



Syllabl and Course of Study for Two Years Postgraduate Progeamme in Mothematics
LUlniversity of Jammu,

SEMESTER IV
[ Exmminntion to be held in May 2027, 2028, 2029}
Course Code: P2MATE405 Course Title: Several Complex Variables
Credits: 06 (Theory: 04 + Practical /Tutorial: 01) Levels 600

Maciomum Marks: 125 (Theory: 100 4 Practical /Tutorial: 25)

Objectives: This comrse aims at extending Complex Analysis from one varinble to severnl complex
vitriables.

Course Learning Outcomes: After studying this course the student will be able to

L. unelerstand holmwcrphic functions in seversl complex variables, Partially holomerphic functions,
Cauchy-Riemaom differentin) squations wed Cauchy Tntegral Furmula

2 understand Power seties, Tavlor series, Loutout serios and theoretic interpretation of the Laurent
Feries

3 imderstand Rismaun Mapping Problean and Cartan’s Uniqueness Theorem. Elementary properties
of Apalvtle sets, Flemann Resnenalile Singulasity Theorem,

Strocture of the Course: This course is divided into four tmits of 15 class lectures each, wherein one
lecture b of one hour duration. The tutorlal conslsts of 15 tutorial sessions, ench of two hours dorstien.

Unit-1

Geometry of T, holomorphic funetlons in several complex variables definition and basic propertivs.
partially holomorphie fumetions and the Couchy-Rismann differential equations, the Ciuchy Integral
Formmla. Examples and exercises based on thess concepts will be eoverod in the tutoriads.

Unit-T1

The Space of Holomorphic Functions ss a Topological Space: Loeally convex spuces, the compact-opan
topology on the space of contimipus mappings on an open set in ©°, and the Theorems of Arzels-Ascali
and Montel. Exnmples nnd exercises based on these concepts will be covered in the tutorlals,

Unit-11T

Power series and Tavlor serles: Sumumalbile families m Bannch spaces, Power series, Reinhardt domains
wnd Laurent serles.  Holomorphic continuation, representation-theoretic interpretation of the Lsurent
series, Hartogs' Kugelsate-gpecinl case. Examples and exercisvs hased on these concepts will be covered
ki the tutorials,

Unit-1V

Biboloworphie Maps: The luverse Punction Theorem and Implicit Functions. The Rismann Mapping
Problem and Cartan’s Tiiguonieas Theorem,

Analytic Sets: Elementary properties of analytic sets. tha Riesuunn Remiiable Singularity Theorem,
Exmmples and exercises bosed on these concepts will be eovered in the tutorinds.

Recommended Books:

1. Volker Schetdemnnm, Intraduetion to Complex Analysie in Several Viciables, Birkhnuser 2000,

#]1



2. Paul M. Cauthely, Lecturés on Several Complex Viariables, Blrkhauser, 2014

3 Klaus Fritzache and Hans Gravert, Frow Holemorphle Functions to Complex Manifolds, Springer,

2002,

4. Raghlawnn Narssimhan, Several Complex variables [Chicago Lecttires in Mathematics), The Uni-
versity of Chicage Press, 1971

5. Raghavan Nurasimban and Yves Nievergele, Complox Analvsls iy One Variable (Second Edition ),

Springer Seience 4 Bussiyesa Medin, New York, 2001

6, B A, Fulks, Theary of Aunlvtic Functions of Severnl Complox Variables, Amer. Math. Soe. 1903,

=g

vier, 1985

Scheme of Examination: The student shall be contimmonsly evaduated during the gonduct of each

comrae on the hasiz of his/her performance as follows;

Lars Hormander, An lutroduction fo Complex Aualysis ln Several Vaviablos (thisd Edition), Else-

MCQ on LMS + | Syllabus to be Time allotted for | % Weightage

Subjective Test covered in the the examination | {Marks)
examination

Test-1 (after 30| 255 1 lwanr L4110

dlays)

Tese-I1  (after G0 | 26 to B I hawur 10-+10

diys)

Theary Syllabus  to be | Time allotted for | 9% Weighitage
covered In  the | the examination | (Mavks)
examinntion

Major test {after 90 | 100 % 2 i Liour i

days)

Total Ly

Practical fResearch(thesis fproject /dissertation)

MCQ on LMS 4 Sub- | Time allotted for the | % Welghtage (Marks)
jective Test exnminntion
Mid Tern appraisal 4 hours %%
50 % Froject
External Examination 4 howrs 8 % Report
25 % Viva-voce
Total L

Test T and Test 11

The subjective Test of Test T and Test T1 would ronsist of three short answer fype question (05 marls
pach). Students are required to answer two questions. No preparatory holidoys shall be provided
for the Test T and Test I1 Those candicdates who luve appesred in Test T and Test IT and fuiled to
get the minimum required morks e 14 oot of 40will be eligible to re-appenr in the Test 1 and Test 11

oy onee.
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Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have one compulsory
cuestion commprising of W parts (minmomn 02 from eack vnic) of 03 marks each, Section-B will hove 04
questions of 16 marks wach to bo sot o the Inst two unite (02 from each unit) Stadeots wre sequined to

attempt 0] question from each unit of section B, In major test there should not be a gap of more
than two days In betwoen two tests
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Syllabl and Course of Study for Two Yenrs Postgraduate Programme in Mathemat les

(NEP 2020)
University of Jaymm.
SEMESTER 1V
(Exninination to be held n May 2027, 2038, 20209)
Course Code: PZMATEA0G Course Title: Advanced Optimization Technigues
Credits: 05 (Theory: 04 + Practieal /Tutorial: 01) Level- 500

Maximum Marks: 125 (Theory: 100 + Practical/Tutorial: 25)

Objectives: To dacquaitit the students with the concepts of convest and non-convex fuoctlons, thelr
propertios, vierkous optimality resalts, tochnlgques b solve poslinesy optimization probless, and their du-
als over comvex and non-comvex dominins,

Course Learning Outcomes: After studying this conrse, the stadet will be able o

1. Annlyze elements of quening systems, clessifviog different, qeaing models, and solving problems.
2, Solve deterministic imventory problems, includimg those invelving shortages and price breoaks,

3. Apply PERT /CPM techniques for efficient project scheduling and critical path sonlysis.

i Aunalvze and solve non-linear programming problems by employing technigques for aneonstrained
and constrained optimization,

Structure of the Course: This conrse is divided fnto four units of 15 cliss lectores each, wherein one
logctuirn b= of one hour duratfon. The tutorlal consists of 1§ tutorial sesdons, sach of two livires duestion.

Unit-1

Cueuing Theory: Introduction, Quenlng Systean, elements of quening system, distributions of arvivls,
inter arrivals, departure service times, and walting times. Classification of queuing models, Queuing Mod-
clss (M/M/1), (00 /FIFO), (M/M/1}, IN/FIFO), Generalized Model: Birth-Denth Proeess, (M/M/C),
(2c/FIFQY, (M/M/C), (N/FIFQ). Exsnmples and exercises basod on these concepts will be covered in
the tutorinks

Unit-11

Irventory Conteal: The invontery declsdons, costs assnolated with ventores, factors affecting Invenlory
cotitrol, Similicance of Invemory control, economic order quantity (ECQQ), wnd Detorministic inventory
probloms without shortage and with shortages, BEOC problems with Price hroaks, and sulti-item ditor-
ministic problems. Examples and exercises bosed on these concepts will be covered in the tutorials,

Unit-111

Network Anilysis- Shortest Path Problem, Minimem Spanming Tree Problem, Masdmum Flow Prob-
lem, Minimmm Cosi Flow Problem. Project scheduling by PERT/CPM: Introduction, Basic differences
between PERT and CPM, Sweps of PERT/CPM Technicues, PERT/CPY network Components and
Precedence Helationships, Critical Path analysis; Probability im PERT analveis. Exanples and exercises
Lsses] om these coneepts will be covered In the tutorials,

LUnit-1V

MNog-Ligenr Frogromming: One and Multi Variable Unconstrainisg Optonzation, Kulio-Tucker Conditions
ler Constradned Optimization, Qualratic Progronming, Soparable Programoming: Convex Progroomoming,
Non-Comvex Programyming, Examples and exercises based on these roncepts will be covered in the
tutorinks



Text Bouks:

1. G. Hadly: Non-Lieir and Bymatide Programming, New Delli: Addision Wesley, Heacing Muogs,

1967

Reference Books:

1. H A Tali, Operations Research- An Fatroduetion, Macnilllan Publishing Compaoy Ine, 2000, (For

Uit T).

2. A. Ravindran. D.T. Phillips. and J.J. Solberg, Operations Ressarch: Prineipies and Proctice, 2ud
Edition, Jolin Wiley sl Sons, 1987, (Fer Uit 11, 111, aud 1V)

4. F.5. Hiller, snd G.J. Liebsrmans, Ftrodaction o Operations Reseasch, Tatn MeGreaw UL 2000,

4. K. Swarup, P.K. Gupta, and M. Mohaw, Operitions Resenrch, Sultan Chand & Sons. New Delbs,

1.

Scheme of Examination: The student shall be coutinuously svabuated durlig the conduet of each
course on the hasis of his/her performance ns follows:

covered in  the
examination

the examination

AMCO on LMS 4 | Syllabus  to be | Time allotted for | % Weightage

Subjective Test covered  in the | the examination | (Marks)
examination

Test-1  (after 30 | 25 % 1 lssur 1010

rlays)

Test-11  (afier 60 | 26 1o 509 I hour 10+ 11

il aws)

Theory Syllnbus  to  be | Time allotted for | % Welghtage

(Marks)

days)

Major test (after 90 | 100 %

2 4 hour

il

Total

100

Procticnl / Resenreh (thesis/ projoct /dissortation)

MCQ on LMS + Sub- | Time allotted for the | % Weightage (Marks)
Jjective Test examination
Mid Term appraisal 4 hours 25 %
0 % Project
External Examinbtion 4 hours 6 W Report
5% Viva-voce
Total LW

Test 1 and Test 11

The subjective Test of Test 1 and Test 11 woulid consist of three short answer {ypo question (05 marks
pnch). Students ave vequired to answer two questions. No groparntory holidoys shall be provided
for the Test | and Test 1L Those candidates who have appeared in Test 1 and Test 11 and failed to
gt the mintmum regubred marks e 1 out of 40 will be eligille to reappens in the Test | and Test 11
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anly ok,

Major Test

The mnjor test will comprise of two soctions, Section-A and Section-B. Section-A will have one compulsory
question comprising of 10 parts (b 02 from each unit) of 03 marks each. Section-B will have 04
tjuetions of 15 marks each to be set from the last two units (02 from each unit) Stodents are reguived to
attempt 01 question from ench unlt of seetion B. In major test there should not be a gap of more
than two days in between two tests,



Syllabi and Course of Study for Two Years Postgraduate Programme in Mathematics
(NEP 2020)
University of Jammu.

SEMESTER IV
(Exmninntion to be held in Moy 2027, 2028, 2029)
Course Coder PZMATEA0T Course Title: Operator Theory
Credits: 05 (Theory: 04 + Practical /Tutorial: 01) Level- 500

Maximum Marks: 125 (Theory: 100 + Practical/Tutorial: 25)

Objectives: Theory of operators on Hilbert spaces hos been develpped in the course using Banach
Algebira Techadgques. This course conld be useful for porsons workiug 1o otegrnl equations. Boundary-
vahae problems, ergodic theory and mathematicn] plsies,

Course Learning Outeomes: After stodving this course the stadent will be alile o

I understand Basach Algebra, Multiplicative Funetionnk Gelfand-Magur theoren, spectral snpping
theorem, Spectral Radius formula.

2. understand Spectrum, point spectrum and approxitnate points, Spectrum of Unilateral shift.
3. understand Finite sk operators, compact operators and their ideals, Approximation of compact-
aperators, Fredbolin operators and Volterra integial operatirs.

Structure of the Counrse: This course {8 divided into four mmits of 15 class etures eacl, whersin ane
lisctitre i of one hour duration. The tutorial conntets of 16 tutorisl seslons, sacli of two howrs duration,

Unit-1

Banach Algebra ond exmmpies, Multiplicative Funetionals Gelfind-Murur thecrem, spectral suipping
theorem, Spectral Radins formule. Exaunplos aud exercises bosed on chese concoprs will be covered in
the tutorials.

Unit-11

- algebra, examples and elementury properties of ©*-algobm, commutative Gelfand-Nalmark theorem.
Examples and exercises based on these coneepts will be covered in the tutorials,

Unit-T11

Spectral theory of operators on s Hilbert space, Spectral theotem, functional caloulus, square oot of a
positive operator, partinl isometrics, Polar decomposition, Spectrom, point spectrum snd appeoecmte
pointg, Spectrum of Unilateral shift and imvrisot and seducing subspoaces of anilateyal shife and multi-
plicntion operators. Examples anil exercises hased on these concepts will b covered in the tutorials

Unit-TV

Weak, strong and uniform operator topologies on (), Finite rank operators, compact operators and
their ideals, Approximation of compact-operators, integral operators, the Callin Alsebras, Fredbolm
operators, Volterra lntegral operators, Elementary properties of composition operators om L-spacen.
Exmmples mnd exercises based on these comeepes will be coversr] in the tutorials.



Text Booles:
1. R. G, Douglos, Banach Mpebra tecdiugues in opeemtor theory, AP, 1972 {for Unit-11 and IV).

2 8 K. Berbadan Lechures dn Fanetional saelyss and opierator theory, Springes-Verlug, 1973 (for
Uimat-11).

Reforence Books:

L L B, Conwny, A course in functionad auolysds, Springes- Verlag, 1985,

N. Dunford and J. Schiwarts, Linear operafors, Wiley (1958, 1063 Vol 1, 11 and 1971 1, Vol 1)

3 P K Halwes, A Nilbert space problem Hook, Wis, 1978,

1. P. R Halmos and V. 5. Sunder, Bowndaod sntegrold oprrators on Ly- spaces, Springer-Yerlag, 1078,

L

=

H P Rocljorwl, fovariend subaproes, Speinger-Verlng 1073
6. B. Scharren, Norm wdeals of complotely continuons operators, SpringevsVerlog, 16060,

Scheme of Examination: The studene shall e continuousty evalusned during the conduor of eschi
course on the basin of his/her peformance os follows:

MCQ on LMS + | Syllabus  to  be | Time allotted for | % Weightage

Subjective Test | covered in  the | the examination | (Marks)
xamination

Test-1 (nfter 30| 25% | hour B 10

days)

Test-11  (afver 0 | 26 to S0 L hout 10410

days)

Theory Syllabus to be | Time allotted for % Weizhtage
covered in  the | the examination | (Mearks)
examinntion

Major test (aftor 90 | 100 % 2 § hour 60

days|

Total 100

Practical/ Research(thesls /project /dissertation)

MCQ on LMS 4 Sub- | Time allotted for the % Weightage (Marks)
jective Test exnmination

Mid Term appraisal 4 hours 5%

0% Project
Extornal Fxamination 4 honrs 5% Report
26 % Viva-voce

Total 10

Test 1 and Test 11

The subjective Test of Test 1 and Test [ wonld consist of three short answer type question (05 marks
wich ), Students are revuited to nrswer two quistions, No prepacatory holldays shall be provided
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for the Test 1 and Test 11 Thase candidites who have appearsd b Test 1 and Test 11 and falled to
get the minimmm roguired marks e 14 out of 40 will be eligible to reappear in the Test 1 and Test 11
cnly caew,

Major Test

The majar test will comprise of two secthons, Ssction-A and Sectlon-B. Section-A will have one compulsory
question comprising of 10 parts (minimam 02 from each unit) of 0% marks each. Seetion-B will huse (4
quesitions of 15 marks cach to be set from the last two uolta (02 from each ondt) Students are reqnired to
attempt D1 question from each undt of section B, In major test there should not be a gap of more
than two days in between two tesis.



Syllabl and Course of Study for Two Yoears Postgraduate Progromme o Mothematies
(NEP 2020)
University of Jamumu.

SEMESTER 1V
[ Exngybuntion to e held b May 2027, 2028, 2020)
Course Code: PIMATE408 Conrse Title: Advanced Numerical Technigues
Credits: 05 (Theory: 04 + Practical /Tutorial: 01) Level- 600

Maximmm Marks: 125 (Theory: 100 + Practical /Tutorial: 25)

Objectives: The oljectives of this course are to make students familine with the theory of nonerionl
punlysis for solving Somse wunerical methods sueh o8 Taylor method, Pieard method, Jocobi mothod,
Fulor muethod; Runge-Kutta mechod, Galerkin metheds eto. T contains vimnevical differontiotion and
integration, numerical solutlons of ordinary and partinl differential equotions and finile element method.
It prloys iy bnprortant role for solving sarlous euglueering sclonces problems Thetefore, it has tremondous
applications n diverse felds in engmeering seiences,

Course Learning Outcomes: After studving this oourse the stodent will be abile to
1. dnderstand pumericn) differentistion and fotegrotion .

2. Aned the solution of erdinary differential by using Piensd method, Runge-Kuita Methods, Prodictor
methods, the cubje spline method, boundary value problems

3. understand fnite clement melliod and its application Lo boe and wo dimensianal problems

Structure of the Couarse: This cour=e i divicded futo four anits of 15 elass loctures ench, whereln one
lecture i of one hour dusation. The tatorial consiste of 15 tutorial sesslons; esch of two hours duration.

Unit-1

Mumerical Dilferontiation and Integration
Introduction, Nomerical Differentintion, Numerical Integration, Euler-Mucinorm Formmis, Adsprive Gandra-
ture Methods, Goavssinn Integration, Singular Integrals, Fourer Integeals, Nomericnl Double Integration,
Examples and exercises based on these concepts will be covered n the tutorials,

Unit-11

Numerical Solution of Ordinary Differential Equations

Introduction, Solution by Thvlor's Pleard's Method, Euler's Method, Runge-Kutta Methods, Predictor-
Correctar Methods, the Cubie Spline Method, Simultaneond and Higher Order Equations, Boundary
Value Problems Finlte-Difference Method, The Shooting Method, Examples and exercises bpsed on
thise onvepts will be oovered in the tutorials,

Unit-111

Numerieal Solution of Partial Differential Eguations

Introduction, Finite-DifTerencs Approsimptions, Laplice's Egantion: Jacobi's Method, Gouss-Selde] Method,
SOR Method, ADI Method, Parabolic Equations, Ierntive Methods, Hyparbolic Equations.  Exsmples
nnid exercises based on these concepts will bo covered i the tutorialks.



Unle-1V

The Finite Element Mothod Functionals-Base Funetion Methods of Approximation, The Rayleigh-
Ritz Method, The Galerkin Method, Application to two dimensional problems, Finite eloment Method
for one and two dimensional problems, Fxamples and exercies based on these concepts will be covered

in tle tutoriala.

Text Books:

1. 5.5, Bastry. Introduction Methods of Numericnl Analyas, Prontice Hall of Indii 1998,

Reference Books:

1. Niyogi Pradip, NMwmerdeal Analysis and Algorithms, Tabs MeOraw-Hill, New Delhl 1998,
2. E. Balagurusamy, Numerical Methads”, Tata MeGraw-Hill 207

3. 5. C. Chapra and B P. Canale; Numerical Methods for Engimeers, Tota McGraw-Hill Education, 2
Penn Plusn, New Yorlk, NY 215,

Scheme of Examination: The student shall by comtimwnsly evaluated during the conduct of each
cvnieae on the basis of his/her pecformance as follows:

MCQ on LMS + | Syllabus to be | Time allotted for | % Weightage

Subjective Test | covered in  the | the exsmination | (Marks)
examination

Test-1. - (after 30 | 25 % 1 hour L0410

dluys)

Tess-11  [after 26 to GO I hour L0H-10

diws)

Theory Syllabus  to be | Time allotted for | % Weightage
covered In the | the examination | (Marks)
axamination

Major rest (after 90 | 100 % ) % hour (5l

iy

Tatal 10

Practical/ Research(thesis / project /dissertation)

MCQ on LMS + Sub- | Time allotted for the | % Welghtage (Marks)
jective Test eamination
Mid Term sppraisal 4 liewars 23 %
50 % Project
Extteriial Exwnination 4 howes ™% Report
% Vivii-voon
Total 10

Test [ and Test 11

The subjective Test of Test L and Test 1T would consist of three short answer type question (05 marks
each). Studente are reguired to answer two questions. No proparatery holidays shall be provided



for the Test T and Test I Those canididates who have appoared in Test | and Test 11 and failsd to
get the minimum required marks Lo, 14 oue of 40 will be eligible to re-appear in the Test Tand Test 11
only once.

Major Test _

The major test will compriso of two pections, Seetion-A wnd Sectlon-B. Section-A will have ooe compulsory
quiestion comprising of 10 parts (minimemm 02 from each nnit) of 03 marks ench. Seetion-B will have 04
gpuestions of 15 marks ench to be set from the last two units (02 feon ench wnlt) Students ave required to
atteppt 01 quiestion o eacl unlt of section B In major test there should not be a gap of more
than two days in betwesn two tesis,



Syliabi and Course of Study for Two Yesrs Postgraduate Programme In Mathematbes

(NEP 2020)
Umniversity of Jammu.
SEMESTER IV
{Exnminntion to be hald in May 2027, 2028, X1209)
Course Code: PZMARCH00 Course Title: Research Thesis/Project / Patent
Crodits: 16

Maocimum Marks: 400

Research Thesis/FProject/Patent work is considered nn unigue coarse involving applyving koowladge
in solving/ analyzing/ exploring o real-life situation/ complex problem/ dats analves. Rosearch Thie
ais/ Project /Patent work has the intention to provide resoarch competoncies ot the postgradunte loyel It
ennbles the aceuisition of specinl/ advancel knowledge through support Researcl Thesis/ Project /Patent
work.  This course is applicable to students in dth semuster of postgradinte resonrch program, The
following mechanizm shall be adopted for completion of the Research Thesis/Project/Patent

I. Research Thesis/ Project/ Patent work shall be started in the boginning of the 3rd semestor mud
Supervianr/ wentors shall be allotted through DAC in the first week of the 3rd semester,

2. Research Thesis/Project/Patent carries 16 credits carrving 400 marks.

3. The topics of the Research Thesis/ Project/Patent shall be allotved by the nomissted Supervisor/
mentor and approved by DA,

4. Tho evalustion of the Research Thests/Project/Patent and vive-vioee shall be carrind out by DAC
of the department with following weightage of marks:

{1) Research Thesis/Project/ Pavenr - 280 marks.
(i) Vive-voce/ Presentation-120 marks,

a3
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