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Syllabi and Course of Study for One Year Postgraduate
Programme in Mathematics (NEP 2020)

University of Jammu.

The ane yosr Posyradunte Programine in Mathenatios of University of Jammi 1s o one yoad pro-
gramme in the regulor mode consisting of two sonesters and carvles 51 erodits with eneh Course of §
Ciredits (5 eredits are divided into two parts:-4 eredits for Theory (Th) and 1 eredit for Practicals/ Tutorialy
(P/T)) and the Resonrch Thesis) Project,/ Patent in Semestor 1T slinll carry 16 Orodits. In Semester 1, first
two courses are compulsory and students can choose any three courses ont of rest of the given courses
wheress In Semestar [1, students can choose any two courses ot of the given list of courses.

Detnils of the Structure of Semesters and Syllabi

Semester 1
8. No. | Course Code | Cowrse Title Coyrse Level | Courne  Clredits
(Th+ P/T)
1 PIMATCIH | Fiekl Extensions and Golots Thoory ) R |
2 PIMATCL102 | Integtsl Bquatlons and Calewlus of Varla- ) 4+ 1
tion
3 PIMATEIUS | Livenr Progromming  and  Optimisation 300 i+1
Techniques
1 PIMATELM | Fundamsentak of Compitter loe Mathenljos 50 4+ 1
6 PIMATELDS | Applied Linear Algebro G0 i+1
i PIMATEINE | Geometric Function Theory ) d 41
ki PIMATEIOT | Comples Dynnmics Rk} d+1
B FIMATEI0R | Advanred Topology GiH) 441
9 PIMATELI0Y | Advanced Mensure Theory MK 141
10 PIMATEIND | Dlfferential Geometry i) 441
11 PIMATEIL | Dinnmical System and Cantrals 500 4+1
12 PIMATEELLZ | Mathematical Modeling N} 441




Semester 11

8. No, | Course Code | Coues Title Clourse Level | Clourse  Credits

(Th + P/T)
i PIMATEHL | Topologoal Vertor Spoces i i+
2| PIMATE20? | Harmonie Mappings i) =1
a PIMATENS | Uniform Spaces and Funotion Spued 56t 441
1 PIMATE20 | Nevandinnae Vilue Distribution Theory 500 4+ 1
5 PIMATE0S | Severn] Complex Yariahlos iy i+ 1
fi PIMATE | Advancsd Optimisation Techniques 500} 441
T PIMATE20T | Operator Thoory Hon 441
8 PIMATE208 | Advanced Numerienl Techniques 500 4 +1
0 | PIMARC200 | Research Thesis/Project /Patent 16

Noto: Tutorialy/ Practicals alnll be devobud bo the batarials in eich sonster ad the eesbuntion shall
be done through problem solving seszion. Welghtage of marke shall be distributed unifermly through out
nll this courses offeved {n the somestet.
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Syllabi and Course of Study for One Year Postgraduste Programme in Mathomatics
(NEP 2020)
University of Jammiu.

SEMESTER I
(Exmmination to be held in December 2025, 2027, 2028)
Course Code: PIMATC101 Course Title: Field Extensions and Galois Theory
Credits: 015 (Theory: 04 + Practical/ Tutorial: 01) Level- 500

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

Objectives: This course nims to provide o rigorous introduction to extenslon flelds und Galois
theary, equipping stedents with the theoretical foundntions necessiry b understand algebrade strirtures
underlying field extensions. It emphasizes the study of algebraic, transcendental, and finite extensions.
splitting fieldy, field automorphlsms, and the profonnd connections bistween field theory and group theary
established by Galols theory, The course alsn seeks to develop problem-solving and proofwriting skills
theegh clussical resulie liko the solvability of polynomlals, computation of Grlois groups, and applications
tor gronblrie constractions.

“ourse Learning Outeomes: After sucoessfilly completing this course, students will be abile ta:

L. Defifie and work with finite figlds, algebraic and transcendental extensions, simple extensions, min-
in] polysoimialy, and splitting felds

2. Apply the tower law and demonstrate understunding of the structure and propertien of field exten-
KIS,

3. Anilyze and determine sutomorphises of fields, Axed Belds of sutomorphism groups, and charae-
terize normsl snd Galoks extensions.

4. Compute Galois groups of field extensions and polbynominls, and apply the Fundamental Theorem
of Galois Theoty to establish cotrespondetices betwoen subgroups snd intermediote fislds

b Explain the solvabilite of polynomials by radicals, beludling the insolvability of the geoeral quintic,
and solve problons involving construetible munbers, elassicnl goometrie constroctions, and Kro-
l'll..‘t’:rl!!’ LSt TIiGns.

fi. Develop skills in abstract algebraic ressoning, proving thedrems, and selving sdvanced algebesic
problems relevant to both theoretical and nppliod mathemation.

Structure of the Course: This course is divided into four units of 13 elags lodturig sach, wherein one
lecture s of one hour duration. The tutorin] connists of 15 tutorial sessions, each of two hours duration.

Unit-1

Fiuite fiuld, exvnsion of o ficld, degroo of an extension, finive, wlgebraic, and transcendental extonsions,
simple extensions Ly adjoining an element, minimal palynomials, the tower law, existence and uniquenss
of =plitting fields. Exnmples and exercises bosed on these roncepts will be covered in the tutorials.

Unit-11
Autamorphisme of a field, Axed Beld of o gronp of automorphisms, normal extensions, Galois extensions,

finite fiedds a8 Calois extensions of prime fields Examples and exercises hased on these eoncepts will be
vowered in the tutoriols



Unit-IT1

Galabe gronp of on extension (ond of a polypominl), fixed fields, Che Faondanental ‘Theorem of Calojs
Theory, oorrespondence beoween subgroups and intermedinte fields, examplesqoadratic. cyelotomic, and
wiple radlcal extonsions. Examnplis and exerihios boaserl on thave coticepts will bo covored Ao the tutorlaly,

Unit-IV

Sulvalility of polynomilals by radicals, insolvibility of the geoeril quintie, camputation of Galois groups
{wvmietric anid eyelic groups), constructible numbers and elnssical ruler-and-compase constrictions,
Kronecker constroction, mblonnl-rool consderaticns. Examples and exercizes based on these concepls
will b covernd i the fntoriels.

Text Boolks:
L. LN Herstebn, Taples ln Algebira, 2nd ed., Lagington Xetooe Collegy Publishing, 1975,
| Spewart, Galois Theory, 2o ed., Chapman and Hall, 16589,

Reference Books:

1. E. Artin, Gulois Theory, 2nd ad.. Notre Dame University Preas, 166

2 W. Ledermann. Introduction ta Group Theory, Oliver and Bovd. 1973

3. F. Borceux ind G, Jupelidze, Galods Theoriss. Cambridge University Press, 2003,

Seheme of Exsmination: The studest ghall be continvonsly evalunted during the conduct of each
course ob Lhe Lissis of lis/her porSemmiee od follows:

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

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

Tewt-l  (after 30| 25% 1 hour 0410

tlays)

Trest-11  (nfter 60 | 26 to 50% 1 hour 10w1n

elays)

Theory Sylinbus to  be | Time allotted for | % Weightage
covered in  the | the examination | (Morks)
exnmination

Major test (after 90 | 100 U 21 howr ]

doys)

Total i)

Practical/ Researchithesis /projoct /dissertation)

MOCQ on LMS 4 Sub- | Thne ollobted for the | % Welghiage (Marks)
jective Test examination
Mid Term appruessl 4 honars 25 %%
50 W Project
External Examination A hours ™ Report
25 % Vinvmsvisie
Total 106




Test 1 and Test 11

The subjective Test of Test 1 and Test T1 would eoisist of thres short snxwes type questhon (05 srks
each). Students are requited to answer two questions. No preparatory holidays shall be provided
for the Test I and Test I1, Those candidates sho buve nppeared in Teal T and Test 11 and failéd to
pet the minimum required marks i.e. 14 out of 40 will be eligible to re-appeny in the Test T und Test 11
oy onie.

Major Test

The wajor test will comprise of two sections, Section-A and Sectiof-B. Sectlon-A will have sne compulsary
question comprising of 10 parts (minimum 02 from ench unit) of 03 marks esch. Section-B will haswe (14
questions of 15 marky each to be set from the last two units {02 from each unit) Students are required to
attempt OF question from each unit of soction B, In major test there should not be o gup of more
than twa days in between two tests



Syllabi and Course of Study for One Year Postgradunte Programme in Mathematics
[NEP 2020)
University of Jammu,

SEMESTER 1
(Fxnminntion to be held o Decomber 2006, 2027, H1285)

Course Code: PIMATC102  Course Title: Integral Equations and Caleulus of Varintions
Credits: 06 (Theory: 04 + Practical/Tutoriak: 01) Level- 500
Mocimum Marks: 125 (Theory: 100 4 Practical/Tutorial: 25)

Ohjectives: Tu introduce the fundamental concepts wud methods for sulving integral equastions sl
problomms (n ealeulus of varintions, inclading Volterra and Fredhaolm equations, Green's functions, anyl
clnssical varintional problems. The course aims to develop students annlvtival skills in applying these
technigues to boundary value problems and optimlastion problems,

Course Learning Outcomes: After suctessfully completing this course: studenis will be able to:

1. Poromlate and solve Volterra nnd Fredholul integral equations using resolvent kernels, Newmann
werien, and Liplais teansform pethods.

92, Apply Green's function technigues Lo solve boundary value problerns nnd reduce differential oqua-
tons to integral equations; farther, understand and apply Hilbert-Sehmidt theory for symmetric
kernets

3. Solve elassical problems in exkulus of variations such us shorrest distanee, brachistochrone. soperi-
ek rle, wid goodewies,

1. Derive and use Euler's eqintion and its geneealizntions to higher-order and muoltisvriable function:
alx

5. Analyee conditional extremum problems under equality and integral comstraints.

Structure of the Course: This cours ks divided [nto four units of 15 class lectures each, wherrin one
locture s of one hour durstion. The tutorinl consists of 15 tutorial sessions, ench of two hours duration.

Unit-1

Linear Integral equations, Some basic identitivs, Initial value problems reduced to Volterra imtegral egui-
tions, Methods of successive substitution and successive approximation to slve Volterra integral equations
of second kind, Ierated kernels and Neumann serbes for Valterra equations, Resolvent kernel ns a serion.
Laplice transform method for o difference kernol, Solution of a Volterra integral equation of the first
kind. Examples and exercises bused on theee conrepts will be coversd In the tutorials.

U nit-T1

Boundary valie problems reduced to Fredholm integral equations. Methods of successive approximation
and sucesssive substitution to solve Fredholm equations of second kind, Tternted kernels and Neumann
aoties for Fredholm equations. Resolvent kornel ay s sum of serion, Fredholm resalvent kernel as a ratio of
two series. Fredbolm equations with separable Sernels. Approximation of & keruel by a separable kernel,
Frodholm Alvornativn, Non bomogeneous Fredboln equations with degenerate loenels. Examples and
pxereises besed on these conoopts will be covered in the titorlals



Unit-I1T

Girvetts Pupyetion, Use of method ef virintion of parsimetors to construet the Greon function for a tion-
homogenesus linoar second order boundary value problem, Basic four properties of the Green function,
Alternate procedure for construction of Lhe Green function by using its baglc four properties, Reduction
of n boundary walue problem to s Fredbolm integral equation with kermel as Greon funetion, Hilbert-
Schmidt theory for symmetric kernels. Examples and exercises hased on these conespts will be covered
in the tutorials

Unit-IV

Maotivating problems of esloulun of varintions, Shortes), distance, Minimimn surface of resolution. Brachis-
tochrone problem, Isoperimetric problem, Geodevic. Fundmmental lemma of caleulus of viriations, Eular
equation for one dependent function and its generalization to n' dependent functions and to higher or-
der derivatives. Conditional extremum wider constraints and under integral constraints, Examples and
exercises hesed om these coneepts will be eovered in the tutorfals,

Toxt Books:

1. Ram P. Kanwal, Lineor Integral Equations; Theory and Technique, BirkhAriuser, 1006,

2 MIY Raisinghania, Integral Equations and Boundary Value Problems, § Chand Publishing,
3 LM, Gelfand and 5.V. Fomin, Caleulus of Variations, Dover Publications,

Reflerence Books:

[

- derrl, A, Introduction to Integral Equations with applications, A Wilsy-Intersctence Pubilication,
1994,

2 AM. Warwnz, A First Cour in Integral Equations, World Scientific Publishing
i F.G, Tricoml, Integral Equations, Dover Publiontions.

4. L. Elrgole, Colealus of Vacistions, Dover Pubilicnlions,

- Hilbert and Courant, Methods of Muthemutics]l Physios, Vol. T, Wiley.

Scheme of Examination: The student shall be continuously evalusted during the eonduct 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)
examination

Test=l  (after 30| 26 % 1 hour 1010

dnys)

Towt-1T  (afer 60 | 20 te 305 I hour 10=11)

diys)

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

Major test {after 50 | 100 % 2 3 hour fi)

days)

Total i)




Practical/Resenrch(thesis/project /dissertation)

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

Mid Term apprabsal 4 hours 26 %

50 % Praject
External Examinatlon 4 hourn i Riport
mR Viva-yoee

Total 100

Test | and Test 11

The subjective Test of Test [ and Test 1 would consist of theoe shart nnswee type question (05 ks
cnch). Students wre required Lo snswie two questions, No preparatory holidays shall be provided
for the Test 1 and Test IL Those candidetes who e appearced in Tse Tand Test 11 and failied w
got the milnbus requited marks Lo. 1 oot of 40 will be eligible to resappear in the Test T and Test 11
only onee.

Major Tost

The major test will comprise of two sectinns, Spetinn=A und Seetinn-H, Section-A will have one compulsory
questlon ormmpristng of 10 parts (mdnimom 02 from each unit) of 03 macks cach. Section-B will have 04
questions of 15 marks each to be set from the last two units (02 fram euch unit) Studonts ure reguired to
attempt 01 question from ench unit of wction B. In major test there should not be a gap of more
thnn two days in botween two tests.

10



Syllabi nnd Course of Study for One Year Postgraduate Progrimme in Mathematics

(NEP 2020)
University of Jammu,
SEMESTER 1
[Examination to be held In Decomber 2026, 2027, 2008)
Clourse Clode: PIMATELOS Course Title: Linear Programming and Optimization
Techniques Credits: 05 (Theory: 04 + Practical /Tutorial: 01) Losvel- 500

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

Objectives: This course aims at familiarizing the students with the fundsmental concepts, mothod-
alogies, and spplicntions of Operations Rewarch (OR ). It nims 1o develop students’ ability to formulate.
analyze, and solve optimsization problems using various OR modals

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

L. Explain the fundamentals, scope, and methodologes of Operntions Research and identify appropri-
ate OR modils for dechsbon-mnking.

2. Formulate and solve Linenr Progromoming Probiems using graphical and stenplex methods, e luding
specinl cases.

3. Annlyze and apply duality coneepts in linear programming nnd use advanced technigues like the
Two-Phase and Big-M methods

i. Solve trursportation and transshipment problems, addressing issues liko degeneracy and unbalanoed

CaRs

5. Apply thie Hungarian wmethod to sssigoanent probhoms, incloding moximition snd varistions ke
crew asslgnment and the travelling salesinan problein.

Structure of the Course: This conree b divided into four unlta of 15 class lectures each, whervin one
lecture s of one hour duration, The mtorial consists of 15 tutorial sessions, each of two hours durstion.

Unit-I

Definition, scope, methodology, and applications of OR. Types of OR models. Coneept of oplimisation,
Linesr Programming: Intreduction, Formulntion of a Linear Programming Problem (LPP), Requirements
for an LPT, Advantages snd liitations of LP. Graphical solution: Multiple, unbounded, snd infinsible
solutions; Examples aud exercises bassd on these conceprs will be covered in the tutorials.

Enit-11

Principle of the simplex method: standnrd form, basic solution, basic feasible solution. Computational
Aspeet of Simplex Method: Cases of unique feasible solition, no leasible solution, multiple solutions,
nuboundrd solution, wnd degenrracy. Two Phase and Blg-M methode. Duality o LPP, primal-dual
relutionship. Examples and exercises bused on thise concepts will be covered in the tutorials.

Unit=T11

Introduction to Sensitivity Analysis: Cliange in coefficients, Interpretation, and economibe-slgnificanon,
Ranges of feasibility. Transportation Problem: Melhods for finding a basic feasible selition of o trans-
portation problem, Modified distribution method for finding the optimum solution. Esamples and oer.
clses bawod on these copeepts will bo covered in the totorinls,

11



Unit-IV

Ulibalaneed and dogenprate tratepurtolion probilems, tratsshipiment probleas, sed maschaisation s o
transportation problon. Assigiment Problem: Solution by the Hungartan method, Unbalanced nasign-
mient problem, Maximization in an assigiment problesn, Crew sesignment, snd Travelling sslesman prob-
lrim, Examples and exorcises bused on these concepts will be coverad in the tutorials.

Text Books:

1. T AL Tuhe, Gperutions Reseurch-An Tnproduetion, Muomillun Poblishing Company Toe,, 2008, {For
Unit T).

2. A. Raviodean, VT, Phillips, and 1.0, Solberg, Operefions Research: Principles and Procfice, 2nd
Edition. John Wiley anid Sops, 1987, (For Unir 11, 111, and 1Y)

Refuronce Books:

1. FS. Hillor. and G.J. Lishermonn, futeoductinn o Operotions Research, Tatn MeGroaw Hill, 2000,

2. K. Swarup, PK. Gupts, and M. Moban, Operations Research, Sultan Chand & Sons, New Delhi,
201

Scheme of Examination: The student shall be sontituously svaluated durdng the conduct of each
course on te basia of his/her pecformance o follows:

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

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

Test-] (after 30 | 35% 1 hour 1010

dlays)

Tont-11  (uler G0 | 20 w0 SO, ! lwur 10+10

clisyw)

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

Mujor test (after 90 | 100 5 2 2 hour fi

duys)

Totnl {11
Practical /Research(thesis /project /dissertation)

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

jective Tost examination

Mid Term appraisal 1 hours 25 S

ol % Profect

External Examination 4 hours 75 % Repart

25 % Vi
Total 100

Test T and Test 11

12



The subjective Tt of Teat 1 ond Test 11 would conaist of three sliort answer type guestion (05 marks
vach). Studenis are required to snswer two questions. No preparatory holidays shall be provided
for the Test I and Test 11 “Thowe candidoies who have appeared m Tent | pnd Test §1 snd failed 1o
ot Whe minirmem ceguited meks o 14 ont of 40 will boeligilile to resappoar in the Test T and Test 11
ouly once,

Major Test

The major test will camprlse of two sections, Section-A and Section-B. Sectbon-A will have one compulsery
fquiesition compriging of 10 parts (minimum 02 from esch unit) of 03 morks sach. Secthon-B will have 04
questions of 15 marks cach to be set froen the lagl two units (02 from eack unit) Stodenis sre required to
pitenpt 00 question from poch unit of seetion B, 1o major test there should not be a gap of more
than two days in between two Lests,

14



Syllabi and Course of Study for Ooe Yesr Postgradunte Programeme in Mathomaties
(NEP 2020)
University of Jammu.

SEMESTER 1
| Exwminntion to be held o Derember 2026, 2027, 2028)

Course Code: PIMATE1D4 Course Title: Fundamentals of Computer in Mathemnatics
Credits: 05 (Theory: 04 = Practical/Tutorial: 01) Level- 500

Maxbmum Marks: 125 (Theory: 100 + Practicnl/Tutorial: 25)

Course Objectives: This cowre alm 1o provide students with foundational krowledge of computers
and thelr applications In mathematice 1 introduces basic compiiter components, data fepresentation,
nnd software tools relevanl to mathembtieal somputations and documentation. The course smphasizes
the impertanee of La'TeX for professonn] winthematical writing, covers essential computstions] tools
lile sprendshents nod algorithmic problemesolving, nnd offers 0 practical mrodustion o progoooming
concrpts using O and Pyvtbon for solving mathernatical problems. Through this vonrse, students will
gain computatioon] profciency, bngrove their ability bo docwnent msthomatical work, and devolop basic
progratirning skills applicalile to wsthermation] modeling and ressarch.

Course Qutcomes: After studying this conrse, the student will be able tn

1. Explain the baste eoanponests of a comporer’ syatem, data representation fornats, operating systern
functions, snd the role of thatlirmntica] seftwanre.

jo

Crente professtonnl-quality mathenatival documpents using LuleX, lncluding equations, theorems,
tables, Agures, and hililiographic references,

3 Apply computational lools such an sprendslieets to perform basic malhematien] calenlolions, gon-
prate visualiantions, nnd use algorichmic thinking to solve mathemarical problems with fowcharis
wtidl patticdoecide.

4. Write simple programs in © and Python to perfurm mathemnlics] operathobs such i solving oquib-
tions, gonerating seguendm, and carrving oul malrix aperations.

5. Degnonsirate an understinding of how romputational tosle and programming contribite to math-
panntleal resonrch, modeling, nnd problem solving.

Structure of the Course: This course is dividel ince four units of 16 class lectures each. wherein one
leeture ® of one hour duration. 'The tutorial consist= of 15 Laforinl sessions, each of two hours durstion.

Unit-T

Introduction to Computers in Mathomatics: Historioal peospective and modorn applications, Basic
Comnputer Comnponents: CPU, moomory, luput/output devieds, storege, Duta Representation:  Dinary,
petal, besmdiechoal systems, Nomber converssdons and aciblolic relevant to computing. Networks sod
Opernting Systems: Finetions, file monagrment, command-lne bnsies (Windows/Linux). Overview of
software types: system. applicotion, mathemntien] softwares like MATLAB. Mathematice-overview only-
Examples and exercisos based on thise coneopts will be covered in the tutorials,



Unit-11

Tmpartaice ol documentation by msthginaths,  Iotpoduction to Le'TeX: dooument strorture, environ-
ments, packages. Writing mathemntical formulas, equations, and expressions, Cresting theorems, lan-
mng, procis. and definitions, Tables, gures, citations, and references in La'TeX, Corapiling scademic-style
it hematical documenis (nesignments, reports, thesis chapters), Esamiples nnd sxnrcises hased on thiss
voncepts will be covered in the tutorials.

Unit-111

Need for computational teols in mathemation. Overview of sproadshieots (Excol/Googe Shonts): simple
calculations, fonmules, visushestions. Introduction to slgorithmic thinking: what & sn algorithm, bow
computers solve muthematical problems, Flowcharts and peeudooode Tor msthenstical processes. Ex-
nmplee: solving systems of equations, iteration, ectarialy, sequences. Exanmples and exercises based on
these concepts will be oovered in the tutorinls.

Unit-TV

Bole of programming i modern mathematics and ressasch.  Ohverview of compilors, mterpreters, and
IDEs. € Programuming Concepts: Dita types, virinbles, operatars, control structures (i, loops), fune-
tions. Python Progranming Coneepts: Syntax, viriablis, moth operstions, conditiona] statements, loopy,
lists. Solve algebruic equations, Cenerate muthematical sequences, Perform mitrix operations and ni-
merical tasks, Fxnmplos and excrcises bused on these concepts will be coversd in the tutorials,

Textbook:

L. P Sinha oud 1. Sinle, Computer fundamentols. BPB publications, 2004.

2 Yeshwvarit Koanethar, Let uz €, BPB Publications: 20120,

3. Leslle Lomport, LafeX: A Document Prepunation Systens, Sddson-Wesley, 2nd Edition, 19094,
Reference Books:

1. Brinn W. Kernighan and Denuis M. Ritchie, The O Programming Language, Prentice Hall, 2nd
Edition, 1958

L Charlen Dierbach, Introduction to Computer Seience Using Python: A Computalional Priblem-
Solng Focus, Wiley, 1=t Edition, 2015.

3. William J. Turkel and Adnm Crymble, Programing Historian: Infroduction 1o LaTeX and Mark-
doyem, T'he Programming Histartan (open educationn] resonres).

4. Timothy A. Davis, WATLAB Primer, CRO Pross. 8th Edition, 2010,



Schime of Examination: The student shall be continuously evalinted during the conduct of each
course on the besis of hisfher periormonee & follows:

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

Subjective Test | ecovered in  the | the examination | (Marks)
oxamlnatlon |

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

dnys)

Test-11  (afar GO | 26 w50 1 hour 111

linys)

Theory Syllabus  to  be | Time allotted for | % Weight age
covered  in the | the examination | (Morks)
exmminatijon

Alnjor test (after 90 | 100 % 2 ¢ hour Gl

elign)

Total 100

Practical /Resoarch(thesis /project /dissertation)

MCQ on LMS + Sub- | Time allotted for the | % Weighiage (Marks)
Jeetive Test exnmination
Mid Torm appiraisal A hiesvarss 269
AR Project
External Exasmination A hours 7h % Report
5 % Viva-yvors
Total 100

Test I and Test 11

The subjective Test of Test T and Tost 11 would conist of three short aoswer type question (05 marks
wach). Students are required to poswer two questions. No preparatory holidays shall be provided
for the Test 1 and Test 11 Thase candidites who have appeared in Test T and Test 11 and fhiled to
wet the winbmm required marks be, 14 ont of 40 will be eligible |0 re-spprear in the et | and Tist 11
nnky once,

Major Test

The major st will conyprise of two sections. Seotion=A and Beotion-13. Section=-A will hove one compulsory
fuestion comprising of 10 parts (minimam 02 from each unit) of 08 marks each, Section-B will have 04
questions of 13 marks each to be set from the last two units (U2 from each unit) Students are required to
attemnpt (] question frotn ench unit of section B In major test theee should not be a gap of more
than two days in between two tests,
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Syllabi and Course of Study for One Yenr Postgraduate Programme in Mathomaties
(NEP 2020)
University of Jammu.

SEMESTER 1
{Exomination to be held in Docember 2026, 2027, 2028)
Course Code: PINATELNR Courdn Tithe: Applied Linoar Algebea
Credits: 05 (Theory: 04 + Practieal/Tutorial: 01) Level- 500

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

Objectives: This cowve provides students with o rigorous understanding of pdvanced concepla
in linear algebra, combining theoretical Toundastions with real-world applications. MATLAB will be
Integrated theoughout for compristational practice.

Course Outcomes: After studying this soarse, the student sholl be able to

L Develop nn wibvanced anderstanding of veetor spaces, lnese trasefonmptions, and matrie theory
2. Apply eigenvalues, elgenvictors, and spectrnl decomposition 1o practical probleins

3. lmplement singular value decomposition and principn] component. analysis for data analysis tasks,
1. Analyze linear systems using Jordan canonical lorms and solve optimization problems.

3 Galn computational proficieney with MATLAB [or solving complex Hnear algebra problems.

Structure of the Course: This course s divided {oro foar units of 15 class lectures ench, wherein one
leeture bs of one hour duration, The tutoria] conskets of 15 tutorial sessions, sach of two howes duration.

Unit-1

Verlor spaces and subspaces, basis, dimension, and limesr transformations. Matrkbe operations, LU decom-
position, and propertios of special matrices such a8 symmitric and positive definite matriees. MATLAR
sessions on busic motrix operations, solving systerns of equotions, aud visualizations. Exanples and
axereises based on Lhese concepts will be covered i the tutorinls,

Unit=-11

Eigenvalues and eigenvectors. Applicotions of vigenvaliues and sigenvectors, mateix diagonnlization, spec-
tral theorom for symmetric matrices, and Schur decomponition. "Practical MATLAB exercises on vigon-
decompasition, system stability analysis, and PageHank algorithm basics. Examples and oxercises hnsed
an these concepts will be covered b Lhe tutorlals,

Unit-1T1

Singular value decomposition (SVD)] and 125 npplications in data scienee, such as Principal Comgponmt
Analyss (PCA) and innge compression. Least squaros, proudoinverse solutions. MATLAB projects on
fmplementing PCA aod compressing images. Exampls and esercises based on these concepts will be
eovered in Uhe tutarialy,

Unit-1V

Jdordan canonleal form, stability anplysiz of linesr differentlal svsteps, aml an introduction to eonvex
oplimiration and linear peogramming are eoversd. MATLAB practice on Joedan decofnposition, basie
optimization, problemesalving, and systom stomiations: Examples and exorcises based on Lhess eoncepts
will be covered in the tutorials,

=



Text Books:

1. G, Strang, Lnear Algebra and Ms: Appliostions, Cengege Lewrning, 205

Hefueronce Books:

LD Loy Lanear Aljpebio and fis Applicalions, Pearson, 2023,

2. 5 Bovd und L. Vandeubaghe, fatvoduetion Yo Applisd Lineayr Algebra- Veetors, Mabivees, anid Lesst
Sypuures, Cammbridge University: Press; 2018,

Scheme of Examination: The student shall be continnously evaluated during the comdurt of each
course on Lhe basds of his/her performance s followst

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

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

Test-1 (ofter 30 | 25 I bour 1O 110

lave)

Test-11 (alter 0 | 25 to H0% | hour 110

el |

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

Major test, {afer 80 | 100 % 2 2 hour (H

davs)

Total 1006

Practical/ Research(thesis /project /dissertation]

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

Mid Terrn appraisal 4 hours ¥l

% Projoct
External Examination 4 hours TH % Hugrort

25 % Viv-vocs

Total 106

Test I and Test 11

The subjectivie Test of Test 1 and Test 11 would consist of three short answer (vpe goestion (05 marks
onch). Students are tocpuiead to answer two quetions. No preparatory holideys shall be provided
for the Test 1 and Test T1. Those candidates who bavo appeared in Test 1 and Test 10 and failed to
get the mintym required marks Le. 14 out of A0 will be eligible to re-appear in the Todt 1 sl Tost 11
anly unce

Major Test

The mimjor test will cormprise of two ssctions, Saction-A and Section-B. Section-A will have one compulsory
puestion comprising of 10 parts (minmon 02 frome esch unit) of 03 marks each, Section-B will kave (4
epiestiomn of 13 marks cach fo be set from the Lt two aniis (02 from each pnit) Stadents are required to
pttempt (1 question from each umit of section B, In major test there shauld not be a gap of more
than two days in botwoon two tests,

e
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Syllabi and Cowrse of Study for One Year Postpraduate Programme in Mathematics

(NEP 2020)
Umniversity of Jammu.

SEMESTER I
{Exnminntion to be held in Decembor 2026, 2027, 2028)
Course Code: PIMATELDG Course Title: Geomelric Function Theary
Credits: 05 (Theory: 04 + Practical/Tutorial; 01) Level 500

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

Objectives: This courde alins to provide o solid foundetion in geemetric function theory, locusiug on
ndvident funetions and thedr subelosses, Toples lnclisdo (e anudytic continuation, harmenie functions.
and key results like the Ares and Distortion therems. It also covers subordination and coeffickmt
inequalities, preparing students for ndvaneed study b comples nnalysis.

Course Loarning Outeomes: Adter studying this eourse, the stadegt will bo abile (o

I. Understand pud apply the basic principles of complex analysls, including local mapping propertios
ond anabyiie continuntion.

2. Classify and analyze siibelasses of univalent fanctions fuch ns comvex, starlike, and clossto-convex
lurietions.

3 Apply conepts ol subirdinatlon and eoefflelent Ineepanlithis to solve probless by geometrle funetion
theory.

Structure of the Coarse: This course n divided {nts Toue unite of 16 class leet ures eacls, whessin e
Imcture & of one hour duration. The (utarinl consists of 16 tutorial sessions, sach of two Tours daration.

Unit-1

Basic principles, Local mapping properties. Noroal families, Extremal problews, The Riemann Map-
ping Theorem, Analytic contmuation, Hormenic and Sub-harmonic functions, Green's funciions, Positive
Harmonde functlons. Examples nnd exetcises based on these concepts will be covered n the tutorinls.

Unit-11

Upivalent Functions: Elementary Propertics sad results, Exsmples of univalen fusetions, Set of poabvalont
functions, Some operations in the set of univalent functions, The Aren theorem, Growth and Distortion
thearsms, Coefficlent estimates for mivalent, functions.  Bounded univalent functions.  Examples and
exercises based on these concepts will be covered | the tutorials,

Unit-111

Subelnssen of Univadont Punetions: Classes of Conves, Skariiko and Clope-to-convex functions and thele
properties b the uuit disk, Spirallike fonetions, Typieally Real huetions, Growth of Titegral Means, Odd
Univalent functions, Asymptotic Bleberbach Conjecture. Framples snd exercises based oy these concepts
will by eoworad in the tutorinls,

Unit-TV

Subordinstion:  Bagie peinciples, Coeficient imoqualitiess Rogosinskl's thooeem, Bernslein's thoorem,
Sharpened form of Schwarz Letnma, Majorization, Univalent subordinate functions. Examnples and exer-
e baoid ob Uhise cuncopts will be covored [n the tutorinls.

M
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Text Books:
L. Peter Duren: Univalend FPunclions, New York: Springer, 1983,

Referonce Books:
L AW QGoodman: Univalend Punetions- Volume [ & I1 Mariner, Floride, 1953
20 Poainerenke: Unitadent Functions, Van den Hoel and Ruprechi, Gottingen, 1975,

A L Graban, and Q. Kohr: Geomietree Funchion Theory tn One and Higher Dimensiors, New Yorl:
Marcel Delcor, 2003,

Scheme of Examination: The student shall be conthmonusly svalusted during the conduct of ench
coursn on the bagis of hisfher performance ng follows:

MCQ on LMS 4 | Svllabus o be | Time allotted for | % Weightage

Subjoctive Test | covered in the | the examination | (Marks)
exmmination

Test=-]1 fafter 30 | 25 % | hour L0410

dayn)

Tewt-1I (nfier A0 | 26 o 50% | howur 10410

dnys)

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

Major test (after 90 | 100 % 2 L hour Bl

s

Total i

Practical  Resoarch(thesis /project /dissertation)

MOQ on LMS + Sub- | Time allotted for the | % Weightage (Marks)
Jjuetive Test examination
Mid Term apprapmi 4 hours 25 %
_ 50 % Project
External Exnmination 4 hours ™% Report
5 % Viva-vode
Total L

Test I and Test 11

The subfoctive Test of Test T und Teet 11 would conslat of throe shoet asswer type question (05 nuehs
ench). Students are requined to answer two questions. Ne preparatory holidays shall be provided
for the Test 1 and Test 1L Those candidates who have appesred in Test | and Test 11 and falled to
put the minlmum requirsd marks Le. 14 out of 40 will be aligible to re-appear in the Teat 1 and Test 11
omly ance,

Major Test

The major test will comprise of two soctions, Seotio=A and Section-B. Sectiot-A will have one compulsry
fpuestlon comprising of 10 parts (minlmom 02 from eoch unit) of 03 minrks cach. Section-B will have 04

20



questions of 15 murks each to be sel from e leel (wo Unibs (02 from el unit) Students are regquibred Lo
attempt 01 question from each unit of section B. In major test there should not be a gnp of more
than two days in between two tests
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Syllabi and Course of Study for One Yenr Postgraduate Progeamme in Mathemntics
(NEP 2020)
University of Jammu.

SEMESTER 1 _
[ Examination to be held in Decomber 2026, 2027, 2025)
Course Code: PIMATELDY Course Title: Complex Dynnmics
Credits: 05 (Theory: 04 4 Practienl/Tutorial: 01) Level- 500

Maximum Marks: 125 (Theory: 100 + Peactical /Tutorial: 25)
Objectives: This course alms ot understinding the dynamical bebiavior of rational functions

Course Learning Outcomes: After shidying this cousss (e soadem will by able i

1. understand [teration of Mobios teansformation, stteacting, repelling and IndiTerent Gxed polots.
eritical points, Riomano-Thrwite relation, topology of rational fooctions.

2. indorstand Properties of Julia sets: Exosptional pointe, backwnrd orbit, minimality: property of the
Julia set, expanding praparty of the Julia se

3. understand Rierman Hurwicz formomin for covering mops, maps berwsen: components of the Fatoy
pet, the mumber of components of the Fatoy set, compononts of the Julia wot.

Structure of the Course: This course is divided luto Jour noie of 15 cluss lectures each. wherein one
levtire s of oue hour duration. The tutorial conststs of 15 tutorinl sessions, meh of two hotues duration,

Limit=1

Tesntion of Mobiug translormtion, sterpesiong. repelllng wd ndifferent Axed polots. Iteration o miaps
g 22z = 2f 4z 5 2+ 1f2, Newton's spproximotion. The Extended Coiuplex Pland, chordal
metrie, sphierical metric, ritionn] maps, Lipschity condition, conjugacy classes of rational maps. valeney
of o function, fixed poioiy, eritieal points, Hemann-Hurwitz relation, vopology of rational funetions
Examples nnd exoreises based on these conorpts will be covored in the tatorals.

TTnit-1T

Byquicontinuous family of functions, Fatou wnd Julis sets of o rational map, completely invariant sets,
pormal families and equicontimiity, Examnples and exercises bised on these concepts will be covered in
the tutorial,

Unit-111

Propertics of Julin sets: Exceptionn] points, backword orbit, minimality propecty of the Julis set, ex-
panding property of the Julin set, periodic points of a rational map; commuting rational maps and their
Julin-sets, rational waps with empty Fatou set. Examples and exsrcises based on thess concepts will be
poverpd iy the tntarials,

Unit-TV

The structure of the Fatou set: The apology of the sphere, completely invarinnt components of the Fatou
aut. the Euler charnctoristic. the Rivmon-1Tarwits foemuln for covering mapw, maps botweon commpotenie
of the Fatom=et, the muober of componenzs of the Faton set, components of the Juba set. Expmples and
pxercises based op these concepta will be coveorod n the sittorinls,

Text Book:
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1. A F. Beardon, Itesution of Rational Functlons, Springess-Verlng, 1991,

Reforence Books:
I L Carlson and 1. W, Garmelin, Complex Dynaimics, Speinger=Veclng, 11856,
L. N, Bieinmetr, Kotionnl heration, De Groyter Stodies in Mathemnties, 11893,

4 5. Morosawn, Y. Nishimnrs, M. Toniguchi amd T, Uida, Holomorphic Dynumics, Cammbridge Unj-
veralty Pross, 2000,

Schirme of Examination: The student shall be continnensly evalinted during the conduct of eack
cottrse ou the basty of his e porforaunis as Tollows:

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

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

Testel  (nfter 30 | 25 % 1 hour L10

rlaya)

Test-11  (after 60 | 26 to 50% | hour 10+10

ilnan)

Thoory Sylinbus  to be | Time allotted for | % Weightoge
covered in  the | the examination | (Marks)
examinalion

Mujor vest (after 00 | 100 % 2 4 hour (il

ilays) '

Total 100

Practical /Research(thesis/project /dissertation)

MCQ an LMS + Sub- | Time allotted for the | % Welghtage (Marks)
jective Test examinntion

Mid Term apprasnl 4 howrs 25 R

0% Project;
External Exmnination 4 hours Th R Report
26 % Viva-vooe

Total 100

Test 1 and Test 11

The subjective Tost of Test 1 and Test 11T would consist of three short snswer type question (05 marls
dnch ). Stadents are sguired Lo answer bwo questions, No preparstory holidays shall be provided
for the Test 1 and Test IT. Those candidnts who have appesred in Test 1 snd Test 11 and foiled to
got the minimum reguired marks e, 14 ont of 40 will be eligible to reappesr i the Test 1 and Test 11
only onee,

Major Thest

The major test will comprise of two sections, Section-A and Section-B. Section-A will have one compulsory
quistion eomprising of 10 parts {minimijm 02 from ench unit] of 03 marks sach. Section-B will have (4
questions of 16 marks each to be st o the last two anits (02 from ench unit) Stedents aee reguived o
atterpt (1] gquestion from eosch umn of section B In major test there should not be a gap of more
than two days in belweon two tests.



Syllabi and Course of Study for One Year Postgraduate Programme in Mathematics
(NEP 2020)
University of Jamum,

SEMESTER 1 _
(Exumdnation to be held in Decomler 20025, 3006, 2037)
Course Coder PIMATELO08 Course Title: Advanced Topology
Credits: 05 {(Theory: 04 + Practical/Tutorial: 01) Lewel- 500

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

Course Objectives: Topology sorves to Ly the fovndations to study the Analysis iod Geametey. The
objective of thim conre i w introdoce aond explore advancod topics in wopology such as the conntobility
axiorne, separntion axioms, Urysohn Lemmos, the Uryschn Metrization Theorem, the Tietze Extension
Thratem, local compact ess, one-polat compactification, Tychonolt's theorem, Stone-Cech compactificn-
tinm, metrization theorems. The course 15 designed o develop an understanding of topological wdess &
techniiques and thelr role In Analysis, AL the end of the course, students should be able to understand
aid appreciate the contral resilis ol general topology, sullicienl for the tndn applications in grometry
and analysis

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

1. understand nhout countebility and separation sxioms; creste examples aud solve problemms rolated
to them,

3

determine bow the spaoes differ foelate from each other ap the basls of countability nnd separation
i,

A, find one point compadtification of spacon ke roal Hne and n-aphoen,
4. know interesting resilts on eomipletn mogularity and Stone Ceoh competification,

5. have studied oelebratod results like Urysohin lomins, Tietze extenslon theotem, and Baire category
theorem.  Alko, students shnll have better understanding of metrizstion theorems like Urysohn
metrigation theorem and Nagata Smirtov metekinthon theorenm.

6. check whether the functions can be extondod From a subset to the whole spoce contimously with
wotne purticnlsr properties,

. Jean abenit Badre speces, m-manifolds and dimension of topologien) spaces.

Structure of the Courser This course is divided into four unlts of 15 elosy lectures ench, whereln ane
lectore i of o hoor doration. The tutorisl consists of 15 tutorial sesioous, eech of two honr duration.

Unit-1

The countability pxioms = st countability, second coumtability, Lindeldd property, separability thelr
characterizations and husic propertios; Sepsration axioms - Ty, T3, Ty, Ty, Ty Ty, their charneterizations
trul basie propoerthes, concept of nets wisd bashe propectios. Exanples sud oseecises Tused on these concepts
wlll bie covered i the tutorinls

Unit-T1

Urysrilin's lemma, Teitze Extension Theorem, statement ol Urvsohn's Metrimation Theorom, loval oome-
pactuess, ope-point, compactification, Tychoneff's theorem for arbitrary products, applications of the
Tychonoll theorom. Exntnplis and exercises banod on thise eoncepits willl be coverod dn the tutorials

2



Unit-111

Stone-Cech compuctiication, Local fiuiteness - locally finite snd countably locally finfte families, motriz-
nhle space, parncompactness and badic propertios, metrization theoroms: the Nagnta-Smirnov metrizntion
theorem and the Smirnoy metrization theorem. Examples and exercies based on these concepts will be
covered in the tutorials,

Unit-IV

Balre spaces, the Halre category theorem. applications of the Baire cotepory theormn, ae-manifolds,
topologicn] divwnsion, imbedding theorsim. Exumples and exerclses bosed on these soneepts will be
covered in the tatorials.

Text Bools:
1. L R Munkres. Topology. Pearson Education India, 2013
2 Party CW., Foundation in General Topology, Jones and Bartlett, 2000

Reference Bools:

1. 8. Willard, General Topology, Addjson Wasley, 1970,

2. 1. R. Munkres, Topology of Manifolds, Westvirw Pross, 1001,

3. G F. Sinmons, Tnzroduction to Topology wnd Modern Analysiv, MeGrow-Hill Education, 1963,
i G E Bredon;, Topology snd Ceometey, Silnget, 1003

&m

. . Brown, Topology and Groupoids, BookSurge Publishing. 2005,
. Dugnndgi, Topology, Allyn and Boacon, 1066,

- o

J. L. Kelley, General Topology, Springer Seienes & Business Medio, 1975

Scheme of Examination: The stadent shell be cominmonsty evaluatod during the eonduct of ench
coursy on the Besiy of his/her porformance on follows:

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

Subjective Test covered in the | the examination | (Morks)
axamination

Test-l'  (nfter 30 ) 26 % 1 b 110

clays)

Timt-11  (wfter 60 | 26 to 50 1 bour 10410

dliys)

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

Mo test (after D0 | 100 % 2 1 hour Gl

dags)

Toral 100




Practical/ Research(thesis/ project /dissertation)
MCOQ on LMS 4 Sub- | Time allotted for the | % Weightage (Marks)
Jjeetive Test oxamination
Wil Term appraisal 4 hours 2%
0% | Projen
Extornal Exainination 4 hours ™ % Rt
265 % Viva-voie
Total L)

Test 1 and Test 11

The subjective Tost of Test | und Test [ would consist ol three short answer fype question (06 marks
vach ). Students are regquirod to atewer two questions, No prepacatory holidoeys shall bo provided
for the Test 1 and Test 1L Thosr cundidutes who have appeared in Test 1 and Test 11 and fuiled to
et the mindmum required morks L 14 out ol 40 wl] b eligible to ri-appese (o the Tt ol Test 11
atily cipes.

Major Tost

The major test, will comprise of tseo sections, SectiosA pnd Seclion=H, Section=A will have one compilsory
ruestion comprising of 10 parts {mintmam 02 from each unit) of 03 marks each, Section-B will have 04
epaestiond of 10 smurks cuch to be st from the lust two units (02 from oach unit) Students are rquired to
attempt U] question from each uuit of section B, In major test there should not be a gap of mare
than two days in between two tests.
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Syllabi and Course of Study for One Year Postgraduate Programme in Mathematics

(NEP 2020)
University of Jammu.
SEMESTER 1
{Examination 1o be held [n December 2026, 2027, 2028)
Covrse Code: PIMATELIOD Course Title: Advanced Monsure Thoory
Credits: 056 (Theory: 04 4 Practionl /Tutorinl: 01) Level- 500

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

Objectives: The purpose of this papor s to sindy Borel measnres, Riess-Representation theomom,
Diffrentintion of measure, Redon-Nikodven theovem and Fubind theorem. This B o second courss Iy
measure theory and the prereguikite for thiv courss b basie knowledige of algilrs, topology, resl sud
Complex Annlysis.

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

L. mndesstand signed measures and comples messuros, ability to use Hahn Nikodyim theorem s
recogulzed decomposition, Jurdan decomposition, Radon singularity of moasures.

2 verlly conditlons under which » messure defined on & semeslgebra or algebrn i extendable 0 a
sigma-algebra and to get the extended monmire, and to prove the unlquenss up to multiplication
by a scalar of Lebesgue messure a5 a translation lnvariant Borel measure.

4. o underetand the concepts of Baire sets, Baire measures, regnlarity of meassires on Markoy repre-
sentation theoeem related to the loeally compant spaces, Riesz representation of & hounded lnoar
functional an the space of continnois unction,

Structure of the Course: This conrme i divided Into lour qnlts of |5 closs lectaees each, wheceh one
lecture i of one hour duration. The totorial condists of 15 twtorial sesions, each of two lours durstion.

Umit-1

C.(X) and linear functionn] on this space.  Rldssropressmtation thearom for positive loear Functionol
on Ce(X) (only statement ). Positive Barel Mensures. Regularity properties of Borel mensures, Lebesgue
measure on IRo and lts properties-Lasin’s theorem.  Ly-spaces, Holder's inequality and Minkowski's
incquadity. Completoness of L= spaces Approximation by oot lmons funetions, Exnmples and oxercises
bssedl on these concepts will be covered in the tutorinls.

Unit-I1

Complex measure, Total variation, Absolute continuity, Lebesgue Radon-Nikedyvm theorem, Conse-
quences of Radon-Nikodym theorem, Positive and negatlye variations, Hahn decomposition theorem.
Beonnded lnear functional on Ly (only statement ), Riesz represontation theorem for bounded lincar fine-
thonul on Ca{X) (only statement). Exnioples and exercises based on Lhese conpepts will be coverad b
Lhe tutiorials

Unit-111

Derlyntives of mensure, Symmetric derivative, Muitmal function, Lebesgue point, Rsdon Nikodym deriva-
tive in terms ol symmetric derivative, Nicely shrinking sots, Lebesgue decomposition of a Complex Barel
measire on [hn; Fxamples and elementary exervises based nm these topice Examples and exsrcises based
ot tlicse ooncepits will be coversd 1 the tutoriaks,



Unit-1V

Measnarability o Cartesian products, product messures, Fubinl theorem lor product measures, Countor
ecnmiples of Fabind theorun, Completion of produce messires, Comvolutione Exaunples and sxercises
hiserd an these concepts will be covered [n the tulorials.

Text Boolks:
1. Wilter Rudin, Rewl und Compler analysts, 3rd edition MeGrew. Hill Book Company., 1957.
2 A Yeh, Lectires m Read Analysis, Warld Sclentifie 20040,

Reference Books:
1. H. L. Rayded, Beal Analysis, The Mac-blillun Qumpnoy, New York, 1963,

2 AL E Muonrae, Meadure and folegrtion, 2ol edition Addion-Wealex Publishing Compary.

Scheme of Examinatlon: The student shall be dontliuomisly svaluated duriug the conduct of each
course ofy the basis of his/her porforinance is follows:

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

Subjoctive Test coversd inm the | the examinntion | (Marks)
examination

Test-l  (ofter 30 | 25 % 1 hour 1010

diys)

Trwt-1l {nftor 60 | 26 to 50% | bonr 110

dhays)

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

Major test (after 80 | 100 % 2 1 hour 6l

tluss )

Total 100

Practioal / Resoarch{thesis /projoct /dissertation)

MCOQ on LMS + Sub- | Timwe allotted for the | % Weightage (Marks)
Jective Test examination
Mid Term appraisal 4 hours 253 %
0 % Project
Fsternal Fanminution 4 hionrm 5% Report
as% Vivnvoce
Total 10

Tes=t I and Test 11

The subjectivie Tost of Test I and Teat 1T wonld consise of theee shor, answer type question (06 marks
wich). Students are requirad to answer bwo questions, No preparatory holidays shall be provided
for the Test I and Test IL Thosy candicntos who have appesred in Test [ pnd Test 1 and failed 1o
get the minimum required marks Lo, 14 out of 40 will be cligible to re-appoar in the Test 1 und Tost 11

o

28



oaly onee,

Major Test

The major tewt will compeise of two soctions, Svetions A and Seetion=T3. Seetinn=A will Tave one compulsory
question comnpriEng of W perts (oinimam 02 froancench vt of 03 marks cach. Section-B will hove 04
tquestions of 15 marks sach to be set from the last two units (02 from eoch unit) Students are required to
nttempt 0] question from each unit of section B, In major test there should not be a gap of more
than two days in hetween two tests.
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Syllabi and Course of Study for One Year Postgraduate Programme in Mathemotles

[NEP 2020)
University of Janum.
SEMESTER 1
{(Exnmination to be held in Decembor 20026, 2027, 2028)
Course Code: PIMATEL10 Course Title: Differentia]l Geometry
Creddits: 05 (Theory: 04 + Practical /Tutorial: 01) Level- 500

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

Objectives: Peimg & hundsmental course, this course alme st preparing students to roallse and do
mathmtatios geometrically by undoratandiog curves, surfuces and grodesics,

Course Outcomes: This comrse sholl anable students to

I understand the conoupts of ditferentlable curvis, are longth, curvature graphs, kvel sets as solutions
of smooth real valued functions vertor felds nnd tangent space.

9, familiarize with the noticos of coordinate chartn, diffeomorphism, tangent plane and Ealer's work
on siiclpces. Students shall be nhls Lo compnite angle belween curves snd areo ol surlaces.

3. Jearn about lpesy solfadjolie Welngarten g aud curvatiure of & plane corve with wpplicstions in
geoinetry and physics,

4. know line integrals, be able w denl with diferential forms and enleulate sie ngth and curvstire
of surfaces

5. denl with parametrization and be [amiliar with sell-known surfices pssjuntions in miltiple sa-
ihlioi,

6, study surfaces with bioundasy, gedesion, milnlnisiog propestlis of geodesbos sod be able to wider-
stand Giuss Bonvet theorem ol its applications

Struecture of the Course: This course ia divided into [our units of 156 cluss leetures ench, wherein one
lecture is of ome hour durstion. The tutorial consists of 16 tutorial sesions: eich of two hoirs duration.

Unit-1

Curves: Differentiable curves, e longth, parametrigition by are length, pline curves, plone curvature,
Directed curvature, Fuondamental Theorems for plane corves,

Clurves in space: Tangent, normel and binormal unit wectors, curvature and torsion. Oriented Serret
frame, Fernet- Serret theoremn. Fundaments] Theorsm for curves in R Properties of curves such as
Helix, Bertrand mete, ivolite, curvis an sphire. Examples and exercises based an these cancepts will
bes evwered in the tutarials,

Unit-1T

Surfaces: A rogular surfice, sxamples, coordinate charts, change of coordinate | differentinble furctions,
diffeormnorphism, tongent plone, it normal vector. oreated surfoces, it fundomental form. element
al arc lengeh, invariance of line element under coordinate change, angle hetween two curves, orthogonal
parnmeirization.  Amn, curvabure lor surfaces, 'Enler’s work on surfnos, Principle curvatures, line of
eurvatare, Rodrigue's formnla, Gauss map, second fondamental form, Meusnier's theorem, Ganssian
eurviabure, Dupin bsdicatrlx, Exmunphs and exorcisen bosed on these conerptn will be covered u the
tutarinks.

W™



Unit-111

Mutrie Equivalienee of Surfnces: Isonietry, loenl isometry, Christolfel symboly, Thesonimes Egreguem, Gouss
eqiations, Mainardi- Codazed equations, Statement of Fundamental theorem for vegular surfaces, Line of
curvature, asymptotic Ine, specinl, Geodesic turvsture. Examiples and exerclses baséd on these concepls

will be coverod in the tutorials.

Unie-TV

G pmies Tvenl distunice, minbmisiog propertied of geodesics, exponentisl map, Hopf-Rinow Theorem.
Stutement of Hopfs Umlaufsats Theorem: Guuss-Bonnet Theorem, Some npplications of Gauss-Bonnit
Thoorem. Exmmuples aud excrcines busend on thesy concepts will bo coversd 0 the tutorials

Toxt Books:

1. Juhi MeClheury, Geottetry From s Ditfsrentiulile Point ol View, Cambridge University Press, 1994,

Heference Books:

L. VT Sprulk, Diferential Geometry, Addisan Wesley, 1961,
2 Nirmals Parkash, Ditfereutisl Geonetry, Thta MacGraw Hill, Pubilication Company, New Delhi.
3 W, Klingenberg, A Course in Differential Geometry, Springer-Verlag, New Yark, 1076,

1. AL Do Curme: Diffetentinl Geometry of Curves und surfaces, Preptice Hall Englewood Clil's, N.J.

1976,

Scheme of Examination: The student shall be continuously evalinted duting the conduct of each
conrse o1 the basisof his/her performance as follows:

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

Subjective Test covered im the the examination | (Marks)
axaminntion

Trst=]  (nfior B0 | 35 % I honr TSR]

days)

Test-I1  (adter 60 | 26 to 50% L hour 10410

dnwn)

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

Minjor test (after 00 | LOD T 2 4 hour ti

duys)

Total ILL1]
Practical /Research(thesis/project /dissertation)

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

joetive Tost exnmination '

Mid Tonn appraisal 4 hours ]

AR Projert

Fxternal Exunination 4 hours 5 % Report

25 % Vv ot
Talal L0
3



Test 1 and Test 11

Tha subijective Test of Teat 1 and Thest 11 would etaisist of thrve sbort aonawer type question (05 iarks
each), Students are meguired to pnswer two questions: No preparatory holidays shall be provided
for the Test 1 and Test I Those candidates who have appeared in Test | and Trest 11 and failed w
get the mintmum required macks Les 38 out of 40 will be eligible to reapponr in the Test 1 and Test 11

only anee,

Major Test

The o jur test. will comprise of two sectiops, Secthon-A and Seetlon-B, Secthon-A will hove dne compulsary
quiestion comprising of 10 parts (minimiem 02 from each uuit) of 03 marks vach, Section=B will kuve 04
questions of 15 marks each to be set from the last two units (02 from each o) Students nre required to
attempt 01 question from ench unit of section B In major test there should not be a gap of more
than two days in between two tests,



Syllabd and Course of Study for One Year Postgraduate Progriomme in Mathematics

[(NEP 2020)
University of Jammiu.
SEMESTER 1
(Exmmination to be held in December 20026, 2027, 2028)
Course Code: PIMATEL11 Cpurse Title: Dynamical System and Control
Credits: 05 (Theory: 04 4+ Practical/Tutorial: 01) Level- 500

Maximum Marks: 125 (Theory: 100 + Practical /Tutovial: 25)
Objectives: The alm of thin conre §= to introduce Lhe students 1o linent and non-linear dynnmical

syrberns, oontrol wystoms, observability, et The course may be needul for PhoD. students nlso (those whio
have uot studied it at UG/PG lewel),

Course Learning Outcomes: Aiter pursning this conrse, the student shall be able to:

1. Understind the fundamentals of linear and nonlinear systems.

2. Learn the autonotmous and nonsstonomons system.

3. Aualysis of stability theory wsing phase parfralis.

L Understund the controllability and observability in control theory,

3. Analysis of different types of observer niad optimality in control theory,

Structure of the Couwrse: Thin covrie by divided into four unice of 15 cluss lectires each, wheroin one
lecture & of one hour durstion. The tatorial consists of 15 tutorial sesions; sach of two hours duration,

Unit-1

Introduction of lnesr and nonlinear dynamical system, Formulation of plysical systems, Existence and
unbqueness theorems, Linear systems, Solution of linear systeins, Fundamental Matrle-l, Fundamental
Matrig-II, Fundamental matrices o nan-stitonomeonn systems, Solitlon of non-bomogrneing systems,
Exsmnples and exorcised based on these eoncopis will be eovererd in the tutorials,

Unit-11

Stability of systesns: Equilibrium points, Stability of inesr sutenomous systems, Stability of weakly non-
linenr systems, Stability of nos-luear systoms using linearization, Properties of phase portrait, Properties
of arbits, Phade portrait: Typen of critical points, Phase portrait of linenr differential equations-I. Phase
portrait of linear differential equations, Poitcare Bendieson Theotem, Limit cyele, Lyapunov stahility,
Examples aned exorvises based on thase conerpls will be oovered In the tutorials.

Unit-IT1

Introduction to Conutrol Syters, Controllubility of Autonomous Systems, Contrallability of Non-antonotsus

Systens, Obserwmbility, Results on Controllsbility and Ohservubility, Compunion Form. Foedback Con-
trol. Examples and exercises bused on these concepts will be covered o the tutorialy,

Unit-IV

State Observer, Stabilizability, lutroduction to Discrete Systems, Lyapunov Stability Theory, Optimal
Control, Optimal Control for Discrate Systems, Conttollability of Discrote Systems, Olworvability of
Diserete Systemms, Stability for Discrete Syatoms, Relation between Continuois wnd Discrete Systems.
Examples pod voercises basied on these voneopts will be eoverod in the tutorisk:

a4



Toxt Books:

1. Nader Julill and Nicholaw W. Candellns, Dyuemic Syatem and Condred Engineering, Cambridye
University proess.

Reforence Books:

L. Braun, M., Differentinl Eguation and Their Applieattons, avh Edifion, Springer 2011,

2. Stephen Burnett, Fatroducbion te Mathemaltonl Control Theory, Oxlord University Pross, 1950
3D, Subbipraen Naddy, Optimal Control Spsterms, CRC, Pross, 2000,

4. M. Gopnl, Modern Comtred System Theory, John Wiley & Sonws Ltd., 1094,

Scheme of Examination: The studeut shall be continuously evaluated daring the comduct of each
course an Lhe basis of his/her performance na follows:

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

Subjoctive Test | eovered in the | the examination | (Morks)
oxmimninotion

Test-l (nfter 30 | 25 % | hour [0 10

day)

Test-11  (after 60 | 26 to W09 1 Yaustar [TER

ilayn]

Theory Syllabms to he | Time allotted for | % Weightnge
covered  in  the | the examination | (Marks)
examination

Mujor test (after 90 | 100 % 2 4 hour G

dlnys]

Total L
Practical/ Research(thesls/project /dissertation)

MCQ on LMS < Sub- | Timw allotted for the | % Welghtage (Marks)

Jjoetive Test examination

Mid Term appraisat 4 howrs b T

50 % Project

External Examnination 4 honirs T Repaort

25 % Vivi-voicn
Total 100

Test 1 and Test 11

The subjectivie Test of Test Land Test 11 would consist of three short answer fype question (U5 1marks
each). Students ate required to answer two questions, No preparatory holidays shall be provided
for the Test 1 and Test T Thowe eandidates who have appearod in Test T and Tt T1 and falled to
get the minkmum required marks Le. 14 out of 40 will be eligible to e-appear in the Test [ and Test 11

ouly ones,



Manjor Test
The major test will comprise of two sections. Section-A and Section-B. Section-A will have one campulsory

euestion pomprising o 10 pacts (minimom 02 fon ench uni) of 03 miarks sach, Section-B will have 04
qaestions of 15 murks oach to be sob from the lse two it (02 from esch unit) Seadests are requiced 1o
atternpt U question from each unit of section B. In major test there should not be & gap of more
than two days in between two lests.



Syllabi and Course of Study for One Year Postgraduste Prograomme in Mathematies

(NEP 2020}
University of Jnymmmn.
SEMESTER 1
{ Exapmination to be held In December 2026, 2027, 2028)
Course Coda: PIMATE1LL2 Course Title: Mothematical Modeling
Credits: 05 (Theory: 04 + Practical /Tutecial: 01) Level- 500

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

Objectives: "'hs conrse aline to equlp students with the bundationsl principles and practieal tech-
mgues of wathemation] modeling, cnphastaing Ha ovcesslty snd road applioaliility seross disclpline.
Students will explors varions wodellng approsches, Including those bused on ordinary and partial differ-
etitin] equntions, as well ns diffetence equations, to represent and snalyse real-world phenomena.

Course Learning Qutcomes: After studying this course, the studear will be able to

L Develop and snalyee mathematical models veme fiest- and second-order ordinary differentin] equa-
TR

2, Conmruet and mterpret systems of ditferenrial equations for modeling complex internctions in fields
like medicine, environmental science, and military conflicts.

3. Apply ditference cquotions amnd basic theory fo mode] discretestime processes in probability, finance,
population dynanics, and genetics,

4. Formulate and solve msthematical models using partial differential equations.

Structure of the Course: This covrse is divided into four units of 15 class lectires each, wheredn one
lectire s of ane hour duration. The tutorial consists aof 16 tutorinl smsslons, sacl of two houres duration

Unit-1

Mathematical modeling: deed, techulgues, elissiiestion, and lustrative exuoples; Matheaatieal mod-
eling through ordinary diferential equetions of Hret order; qualitative soldtions through sletching. Ex-
amples and exereises bused on these concepts will be eovered in the tutoriale.

Unit-TT

Muthematicn! modeling in population dyusiies, spldembc spreading, sbd compartimont miodels; mathe
matioal modeling through systems of ordinary differentinl equntions; mathematical modeling in sronomics,
miedicine, nnd battle. Examplo and exercisos based on these conceprs will be eovered in the tutarials,

Unie-1L1

Muothematioal modeling thirough ordinary differential oquntions of te second oeder. Higher ordir (linoar)
modele. Mathematical modeling through difference squations: Nead. basic theory: muthematical model-
ing in probability theory, economics, fmance, population dynamics, and genetics. Examples and exercises
hased on these coneepta will bo covered Ia the tuforiale.

Unit-1V

Mot hematieal maodeling theough parial differentind equadiops: stimple podels, mnssbalanes equations,
varintiona! principles, probability generating -fimetion; traffic flow problems, initial & houndary condi-
tions, Exproples and exercides busod on these concepes will be coversd lo the tutorials.
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Text Books:

1. Frank R. Giorduno, Manrice 1. Weir, William P. Fox: A Fiesd Course i Mathemotioo! Modeling.
Congage Learning, 2002

3 Edward A Bender; An Ftroduction to Mathemotionl Modefirng, Dover Publicotions, 2003,

Reforence Books:
1. IN. Kapur: Mathematical Modeiling, New Age International Publisherd, Second Edition, 2021
2, Clive Dy and Eligabith L June: Prineiples of Mathemutienl Wodeling, Elsevier, 2004,

Scheme of Examination: The student shall be conlimionsly maliaied doring the conduct of each
oourse on the basis of higher performance ns follows:

MCQ on LMS + | Syllabus  to be | Thme allotted for | % Weightnge

Sub joctive Test coverod in  the | the examination | (Mnorks)
examination

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

tlays)

Test=11 (after 60 | 26 10 GO | howur o410

daws)

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

Major test (after 90 | 100 % 2 —; o G0

tays)

Tokal ({11]

Practieal/Resenrch(thesis/project /dissertation)

MCQ on LMS 4 Sub- | Time allotted for the | % Weightage (Marks)
jective Test exnmination
Mid Term apprasal 4 hours a5 %
a0 % Project
External Examinalion 4 hours % Fesphirt
25 % Vivnivooe
Total L)

Test | and Test 11

The subjective Test of Test, 1 and Tist 11 wonld conalst of throe short ssswer type question (05 marks
euch), Students sre required to snswer fwo questions. No preparatory holidays shall be provided
for the Test 1 and Test I1 Thase candidntes who have sppeared in Test | and Test 11 and failed to
ot the winimun tequired tarks e 14 out of 4D will be eliglble to pe-nppear L the Test 1 and Test 11

cady onee.
Major Test

The major tes|. will comprise of two sertione, Section-A and Section-B. Section-A will have one compulsory
pesblon consprising of 10 parts (mivdmsm 02 from each oot ) of 03 serks gecli. Section-1 will hive 04

aT



questions of 16 murks gach 1o bo ser from tho st owo unios (02 from esel unit) Sopdents are required o
atterapt (11 gquestion from ench unit of section B In major test there should not be a gap of more
than two doys In bolween two tests,



Syllabi and Course of Study for One Year Postgradunte Programme in Mathematics
(NEP 2020)
University of Jammu.

SEMESTER 11
(Exnmination to be held in May 2027, 2028, 2020}

Course Code; PIMATE201 Course Title: Topological Vector Spaces
Crodits: 05 (Theory: 04 4+ Practical /Tutorial: 01) Level- 500

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

Objectives: This is an advancnd conrse in Analyriz An interplay of Algebrn, Topology and Analysis
is exhibited in this course, A course in Topology, b conese In Algobra snd b couple of courses in Analysls
are; proesrequisibes for fhis coursi.

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

1. wmderstiad balanced and absorbing sets, Minhowski functional, aormable and metrizoble topologien]
wotne spaces, eomplete topological veetor spaces and Frochet space

2 understund Dual spaces, finitg dienemsione] topologive] vector spaces and Geometrie form of Habn
Banach Theorem,

4. mderstand Duelity. Polar, Bipolar theorem, Moniel spaces, Schwarz spaces, Quas) completeness
invers Hmit and inductive limit of Jocally comvex spaces,

Structure of the Course:This course is divided into four unita of 15 class lectures each, whersin ons
leeture B oof ane hour duration. The tatorial ronsbets of 15 tutorial sesslons, eoch of two hours duration,

Unit-1

Definitions and exsmples of voctar spaces, convex, baloneed and absorbing sets wud theie properthes.
Minlorwski functional, subspacen, product spaces and quothint specey of Topologioal Vector Spaces, locally
convex topologheal veotor spuces. norino ble and metrizable topolozical vertar spaces, complete topological
vectar spaces and Frechot spaces. Exmriples and oxercises bagod on thoss conoapts will be covered in the
futerials

Unit-11

Linens traosformations, lnear fanctional sod their continuity. Dual spaces, Boite dimensions] topologicnl
vector sphices, Linear Varietles and Hyporplases, Geometric form of Hahin Banach Theorem, Examples
and exercises based on these concepts will be coversd in the tutorinls.

Unit-111

Uniform boundednes prindple. Upen woapping Aheotem and closed graph theanem for Frechet spaces,
Banueh Anslouge theorem, extromi polits and esternsl sets Kredpe Milman's theorene Examplis aud
exervises hased on these conicepts will be covered n the tutorinle

Unit-TIV

Dunlity, Polar, Bipolar theorem Barelbed nod Bornological Sprees Semi feflexive ond Reflexive topological
vector spaces. Montel spaces and Schware spaces, Qunsi completeness inverse Hmit and induetive Timir
of locully comns apeced. Pstribntions. Examplos snd exercises basod on these concepts will be covered
in the tutorials,

A



Text Books:

1. Lawpent Schwars, Functmiol Analdgsis, Conrant Insthtute of Mothematead Sclenies.

Reference Booles:
. B Lurwen, Punectoned Analyses, Murcel Dokker, |972
3 F. Mrevesm, Thpologieal Veetir Spaces, Dstribvathons il Kemels, Acadwinbe Presg, 1907

4 G Crothendlels, Topologien! Vietor Spaces frend. Gorden ud Brench Scienct Publishees, New York,
1974,

LG Kothe, Topalugical Vectar Spacea- 11, Speinger Verlag New York 1976
5. ‘Walter Rudin, Functional Analyses, Tuta MeGraw Hill, 1973

Scheme of Examination: The stadent shall be continuously svaluntesd during the conduet af sach
cotrse on the basis of bis/her performance as follows:

MOQ on LMS <+ | Syllnbus  to be | Timo allotted for | % Weightago

Subjective Tost coveredd  in  the | the examinntion | (Marks)
examinntion

Thst-l [afeer 30| 256 5% | hour 1610

diys)

Test=IT (ofter G0 | 26 to SUF 1 hwsur 1010

dmya)

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

Majar test (after 90 | 100 % 2 2 hour fill

tuya)

Tatal 1M
Practical /Researchithesis /project /dissertation)

MCQ on LMS + Sub= | Time nllotted for the | % Weightage (Marks)

jective Test exnmination

Mid Term apprabsal 4 hours 0%

IR Project

External Examination 4 howrs 75 % Repart

=% Vivn-wore
Total 100

Test | and Test 11

The subjéctive Test of Test 1 and "Test 11 would conslal of three short amswer type question (05 marks
each). Studenis aro reguired w aswer two questions. No preparatory holidays shall be provided
for the Test T and Test 11 Those capdidaves who lwve appeared 0 Tesv T apd Test 11 and falled to
gt the mintmum required morks Be, 14 out of 40 will be pligible to re-pppenr in the Test T ond Test 1
cmly nnee.

‘Mﬁ“'



Major Test
The major test will comprise of two sections, Section-A and Section-B. Section-A will have one compulsory

mpstion comnprisdng of 10 parte (mdnioiim 02 from each onit) of 08 morks each. Sectlon=B will have G4
ruestions of 15 marks vach to be set from the last tem nnits (02 from each unit) Students are roquired to
ndtarpt 01 question from vach uudt of section B In major test there should not be a gap of more

than two days in belween two tests,

41



Syllabi and Course of Study for One Yenr Postgraduate Programme in Mathomatics
(NEP 2020)
University of Jarmmi,

SEMBESTER 11
(Exumination to be held in Moy 2027, 2028, 20268)
Course Code: PIMATE202 Course Title: Harmonie Mappings
Credits: 05 (Theory: 04 + Practicnl Tutorink: 01) Level- 500

Maximaum Marks: 125 (Theory: 100 + Practieal /Tutorial: 25)

Objectives: This course nins to develop o fonndational understanding of complox functions aud
harmonic mappius, with applications to fuid How, tompernture probdems, snd mininel sirfaces. 14 cov-
wrs vector fiekds, ynivalent harmonic functions, copvolution technkgues, wd the geometric Hinks betwean
harmends moappings and dilferentinl geormetey,

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

1. Understand and work with harmeonic univalent fungtions, nclunding theie decoiniposition and prop-
ertfim.

b=

. Apply the shearing technique and study convolution and lnear cornblnations of harmonie mappiogs.

-

. Derive and faterpret cosfficien), bounds [or subelasses of barmonle unlvalent functions,

4. Understand the basics of differentlal geometty and pelate harmonle mappings (o minkmal surlsces
through the Welerstrass ropresentation,

Structure of the Courses This pourse B divided [aro e inkis of 16 elass bochures each, wheroln oe
lecture i ol one hour duration, The toatovial constste of 15 tuborial ssssiong, eacll of twes bourd diration.

Unit=1

Conplex Functions snd Veetor Fields, Camplex Potential Funetions, Uniform Flows in the Plane and
other Regions, Sources and Sinks, Flow in » Channel, Flows in Other Regions, Flows inside the Disk.
Interval Sources and Sinks, Steady Stete Tempernturs Problems, Flows with Source and Sinks not on
thie Boundary, Vector Fields with Other Types of Singalarities, Exapmples and exercises based on thewe
comerpts will ho covered in the tatorials,

Unit-11

Anamorphosis and Molius Maps, The Class S of Analytic, Normalized, Univalen: Functions, Harmeonic
Univalent funotions: Normalizations, Normal milies. Dectimposition of harmenic mappings into nnalytic
nid co-analvtic parts. Class of Harmonic Univalent functionn: Sy and its properties. The Shearing
Trehnique. Harmanio Koebe funetion. Properties of the Dilatation and Jacobion. Exnmples and oxercisos
Drisind on these conceprs witl be covored methe tarorials.

Unit-111

Subclasses of Sy Coefficient bounds of Convex, Starlike, and Close-to-ronvex univalent harmonic map-
pings and coefficients conjortures. Harmonle Linear Combinations snd Convelytion: Hormonie Linens
Combinations, Univalence of finesr combination, and convalution of harmonic mappings. Convolutions of
harmonir right. half-planse mapping and relatod results. Exnmples and exorcises based on these ooncepts
will b covered by the tutorlals.
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Unit-1V

Basics of diffrrentinl goomotey and minimal surdnoes, Isothommal pamaneters, Wolerstrnss representation
of mduimal surfaces, The Cavss map (67) and height differential (db). connedtion of plenar hansonic
mappings s minimel surfsces. Examples i exervises based on these concepts will be covired in the
tutorials.

Text Books:

I. MA Brilles)yper, and M. J. Dorfl' el Bxplorations in eompler analysis, Mathomatieal Associ-
ation of Amerien; 2015,

Reforenee Books
b P Daaren: Harmonde mappangs i the plune, Combridge Vniverity Prow, LK., 2004

2. L Graham, snd G. Kohr: Geametric Function Theory in One and Hhigher Dinenatons, New York:
Marcel Dekher, 2003,

Scheme of Exnmination: The studant shsll be continsounly evalunted durlug the conduct of each
course an the besis of his/her performance as Tollows;

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

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

Testel (oler 30 | 25 % 1 heie 10+10

days)

Test-11  (nfter 60 | 26 to 50% 1 hove 10+10

days)

Theory Syllubus  to  he | Time allotted for | % Weightage
covered in  the | the examination | (Marks)
examination '

Major vest (afrer 80 | LOD % 2 4 hour it

cligy)

Toatal L0
Practical/ Research(thesis/project /dissertation)

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

Jective Test examination

AT Toervn spprabssl 4 hionen 25

50 % Praject

External Exaniinstion 4 livwrn 3% Report

i Vive=yoce
Total 100

Test I ard Test T1

The wubjective Test of Tent T and Tt 11 would consist of theee short aoswer Lype queation (05 marles
each ). Studens are required to snswer two questions. No preparstory holidoys shall be provided
for the Test 1 and Test IT Those condidaves who have appessed o Test | ped Tt 1 and failed to

£



get the minimum required marks ie0. 14 out of 40 wil] be eligihle to re-nppear b the Test 1 and Test 11
otly once.

Munjor Test

The wajor test will comprise of two sections. Soction=-A and Section-1. Sectior=A will byve pne compylsory
question comprising of 10 perte {minipam 02 from esth unit) of 03 marks ench. Section-B will have D4
questions of 15 marks ench to be st from the last two units (02 from each unit} Students are required to
nttempt 01 question from esch unit of sectlon B. In major test there should not be a gap of more
than two days in betweon two tests,

LB



Syllabi nnd Course of Study for One Year Postgradunte Programme in Mothematies

(NEP 2020)
University of Jammu.
SEMESTER 11
[ Esatnbnation to be beld in Moy 2027, 2028, M20)
Course Code: PIMATE204 Course Title: Uniform Spaces and Fooction Spoces
Credits: 05 (Theory: 04 + Practical /Tutorial: 01) Lowval- 500

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

Course Objectives: The objective of this course &t intrndnee and explore advanced topics in topology
guch o vets (which are generalizations of sequonees) and Blers, uiiformity and uniformbeable spaces,
convergence of sequences) iets of functions wod corvesponding topologies on the functhon spois sioch as
topology of pointwise convergence, topoalogy of wniform convergonee and topology of uniform oomverzence
on cotapact, and compact subsets of some topologieal lunetion spaces. The course s designed to develop
an understanding of upplications of general topology in finction spaces. This course helps students to
thevelop analytical abllities and prepares them o fuether advaneed sathermntien] study snd research.

Course Ouleames: After studving thln conrse, Uhe sludiont will be able to
I. understand nbout the genernlivod concepts nets and illors,
2. understond uniformity on s set, wulform spaces aud uebformizable wpolegical spaces.

A know about the different types of function spuce topologies and corresponding convergences of
seqpuences fuets of functions

4. know interesting results about topalogieal propertios of funetion spaces.

A, determine how groeral topology is helplul 1o wnderstand (e stroctaees of Tunetion spaees.

Structure of the Course: This course is divided into four units of 15 class lectures ench. whesein one
leetire s ol one hour durallon. The tubocisl ronsdsts of 16 tutorial sesslons, sach of fwo hours deieation.

Unit-1

The coneepts of oets and Alters, subnets, convergonces of nets/filters and base properties, Uniform
spaces - disgoual dnifurnity, buse and subbase for uslformity, sxaniples of uoiforn spaces, covering
uniformity, uniformly conmected, wniform continuous functions, Examples and exercises based on these
concepts will be covered in the totorials,

Unit-11

Induced uniformity, wniform embedding, uniform subspaces, product of aniform spaces, topalogy
Induced by uniformity and baste properties, topologieal group s uniform spacos, Cauchy nets, totally
bumdleduvss, completenoss, Exstnpln and exorcises based on these concepts will be covered In the
tutorlals,

Unit-111

Funetion spaces: networks of subssts of Lopological spnees, sel-open topologies on the space 1Y),
purticular cases - polnt-opon and eampict-open topologies, C{X) a8 & topologioal growp with set-open
topologies, uniform topologies, supremim wetrie topelogy, Exauples and exervises based on (e cop-
vepts will be covered in the tutorials:



Unit-IV

Muops on Twetlon spaos: disgonal, compesition, Indueed, antd smhimtion maps, splilting topology,
sonjolning topolegy, continnoms convergenos, even and aqui-continuity, hypee-Ascoli and lypo-Asooli
topology, dense and compact stbsets of lunction spaces. Examiples wod exetclses based on these concepts
will be coversd b the tutarials,

Referonce Books:

“

3.

L M. James, Introduction to Unliorm Spaces, Cunbrldge Universily Press, 1990
I M. Jaimies, Topologlonl and Uniform Spaces, Springer-Verlag Berlln, 1987,

A MeCoy and L Nbantu, Topologloal Properties of Spocts of Contlouous Futictious, Loctine
Notes 11 Mothemation, Spongsr-Verlag Berdin, 1985,

8. Willard. General Topology, Addison Weslew, 19710,
J. B Munkres, Topology, Pearson Education tndia, 2003,

R A MeCoy, 5. Rundu, V. Jadal, Fanction Spaces with Uniform, Fine and Graph Topolagies,
Sprluger ltermationa] Pulilishlue AG, Chatn, Switseilond, 2015

L Relley, General Topolegy, Springer Sclence & Biusiness Media, 19735,

Scheme of Examination: The student shall be continmousdy evaluutol during the conduct of cuch
vongrse on Lhe basls of s her performanece as follows

MCQ on LMS + | Syllabus to  bo | Time allotted for | % Waeightage

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

Tost=l  [ofter 30 | 255 1 hrr 10

deys)

Test-11  (after 60 | 26 wo 50% 1 by Li+10

duys)

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

Major st (after 60 | 100 % 2 4 hour i

daya)

Total Loy

Practical /Research(thesis /project /dissertation)

MOQ on LMS + Sub- | Time allotted for the | % Welghtage (Marks)
joctive Tost oxnmination
Mid Term appraisal 4 hionrs m W

50 % Praject
External Exmmination 4 hours 75 % Repaort

% Viva-voor

Total 106
46



Test 1 nne Tiest 11

The subjective Test of Tent T and Test TT would connist of three short simver type question (05 masrks
each). Students are required to answer two questions. No preparatory holidays shall be provided
for the Test 1 and Test I Those candidites who bave appeared in “Test 1 and Test 11 and failed 10
got the maininoum required marks Te. 14 out of 40 will be eligible to re-appear in the Test T and Test 11
only e

Major Test

The mnjor test will comprise of two sections. Sectivn-A and Section-B, Section-A will have tne cotnpulsory
question comprising ol 10 parts (minimmm 02 from ench unic) of 03 packs sach. Section-13 will hove 04
guestions of 15 marks each to be sot from the losl, two anits (02 from each unit) Stodents are required to
attempt 01 citestion from onch unit of section B, In mnjor test there should not be n gap of more
than two days in between two tests.

4T



Syliabi and Clourse of Study for One Year Postgradunte Programme in Mathomatics

(NEP 2020)
University of Jommu.
SEMESTER 11
{Examination to be keld in May 2027, 2028, 30249)
Clonrse Code: PIMATEZ204 Course Title: Newallnna Value Distribution Theory
Crodits: 05 (Theory: 04 4+ Practical /Tutorial: 01) Lovol- 500

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

Objectives: The objective of this course 15 1o take the thotry of fasctiong hovend bolomorphic
functions and study the growth of meramorphic foncthons as inceoduced by Rolf Nevaolnon v esrly
1020=

Course Learning Outcomes: Aftor studying this conme the student will be able tn

1. undorsiand Poisop=Jensen formmla, Nevanlinna's first fundamentn! theorem, the Cortan's jdentity
nnel conyvexity theorem, growth of meromorphic functlims, ardir and typee of meramor phie fuoctions,

ha

understand fundamental inequality; the estimation of the ervar term S(r), conditions for S{r) to be
small, Nevanlinoa's thenry of deficlont values, seoond fimdamental theoremn of Nevatlinnn.

e

nndepwtand Millowx theory: Millnox's basic remilts, exceptional values of meromorphic fumetions
oo thelr derivatives.

Structure of the Course: This coirse i divided into four units of 15 closs loctures each, wherein one
legtmre bs of one hour dordion. The tutorinl consists of 15 tutorial sessions, wach of two hours durition

Unit-T

The Pobon-Jensen lormuls, charseterztic function, Nevanlinnn's first fundamental théorem, the Cartan’s
wlentity and convexity theorem, the Allfars-Shimlzy charscteristic, orders of growth, comparative growth
ol Nevanlinnn's chirocterstic funetion () and the ogarithom of the masdmnm modulae A {r). Examples
wnd exercises based on these concepts will bo covored in the tutorinle

mie-11

The fundamental inequality, the estimation of the ermor term S(r), conditions for S{r]) to be small,
Nevanlinoa's theory of deficlent valies and second fundamentnl theorem of Nevanlinna, sote examples.
Examples snel rzerckies based an these coneepts will he eoverad in the tutorials,

Unit-111

Dreficiont functions, Mipctions taking the same values o1 the saoe polnts, fixed points of integral fanctions,
n theorem of Polyae If f and g are integral functions and ¢ = f{g) has finite order, then either [ = o
polynomial or g hae 2ero order. Examples and execcises hased on these concepts will be covered in the
tutorinle. '

Unit-IV

Milloux theory: Milluux's basie results, mecupblong values of mierismorphle unctions and thvie derivatives,
T ra-Clunio theorain, Exaoiples wnd oxoreise based on these eancepts will be covered in the tutorinls,

Text Book:
1. W. K. Hugmionn, Meromorphic Panctions, Oxford University Pross, 1964,

e :



Reference Books:

L. R Nevinlivns, Analytic Functions, Springer-Verlag, 1070,
2. Yiug Lo, Value Disteiltion Theory, Springer, 1093,
3

- Banhua Zheng, Vilue Disteibinion of Meromorphie Panetions, Springee-Vorlag, 2010,

1, Hpo Lalse, Nevanlinns Theory und Complex Differentin) Equativns, De Groyter Studies in Math-

amatics, 1993

= o =

Schentific Pub. Cao., 1904,

. Lee A, Hubel, Entire and Meromorphic Fanctbons, Springer, 1096,
- Uhi-Tal Chuang and C. O Yang, Fix-points and Factorization of Meromorphic Fanctions, World

- William Cherry and Z. Yo, Nevanlluna Theory of Value Distributlon, Spriniges, 2010

B ASH Hollnnd, Introduction (o the Theary of Entire Functions, Academie Press, 14973,

Scheme of Examinatlon: The student shall be contlnnously evalusted during the conduct of each

comese on the bagls of his/ler perfornance as follows;

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

Subjective Tist | covered  in the | the examination | (Marks)
examimation

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

i)

Test-11  (aftor 60 | 26 w0 50% | B 10410

diys)

Theory Byllabus to be | Tine allotted for | % Weightage
covered  in the  the examination | (Marks)
oxsminntion

Major test (after 80 | 100 % 4 3 hour il

iy

Total L%

Practical /Resoarch(thesis/project /dissertation)

MCQ on LMS + Sub= | Timw allotted for the | % Weightago (Marks)
jective Test excamination
Mid Term appraisal 4 hiesnirs 25 %
50 % P'roject
Extoriinl Exnmination 1 hishars Th % Riport
0% Vivievoen
Total [

Test 1 and Test 11

The subjertive Test of Test T and Test 17 would consist of thres sheort answer Lype question (05 marks
rach), Students are reguired] 1o nogwer two questions. No preparatory holidays shall be provided
far the Test 1 and Test T1. These candidates who havo appeared in Test 1 and Test [T and failed to

gt the mivdunon roquited marks Le, 14 out of 40 will be cligible to reuppesr i the Test 1 and Test 1

19




anly onee,

Major Test

Tl msjor test. will pomprise of two sections, SectionsA pod SectioneB, Seetion=A will baove one oompulsory
guestion comprisng of 10 parts (minimnm 02 from each unit ] of 03 misrks esch. Section-B will have (M
quustions of 15 mmrks ach to be st from the st teo units (02 feom each unit) Stadents are required to
attempt 01 question Fom esch unit of section B, In major test there should not be a gap of more
than two days in botween two tests,



Syllabi and Course of Study for One Year Postgraduate Programme in Mathematles
University of Jammu.

SEMESTER IT
{Examitation to be held in May 2027, 20:28, 20249)
Cotirse Code: PIMATE205 Coursge Title: Several Complex Varinbles
Credits: 05 (Theory: 04 + Practicnl/Tutorial: 01) Level- 500

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

Ohjectives: This rourse nims at extending Complex Analysts fron one variable to several complex
varinlles,

Course Learning Outeomes: Aflter studying this eoumse the student will bhe able 1o

L wnlesstand holoperphie hunetions in severa] complox varisbles, Partially bolomorphic functions,
Cancly-Rivmann difforvntiol squetions and Coucy Totegral Formula,

ia

. understand Powor weries, Thylor seties, Luuren), serien and theoretic interpretation of the Laurvnt
FETIEE

A, understand Riemann Mapping Problem and Cartan’s Uniquenrss Theorem, Elementary properties
of Analytic seta, Riermann Removable Singularity Thoorem.

Structurs of the Course: This eourse = divided Wita lowee unirs of 15 class lectures each, whersin one
bectaire B oof oo hour durition. The tuborial consists of 15 tutorin] sessions, sach of two hoars duration

Ulpit-1

Geometry of T, bolomorphoe functions: i severad comples variables: definition and buasic propertied,
partindly  holomorphic functiops and the Covchiy-Rimmonn dilferential equations, the Cauchy Tntegral
Formula. Examples and exercises based on these concepts will be covered in the tutorials.

Unit-I1

The Space of Holomarphie Functions s & Topolugieal Space: Locally convex spaces, the conipadt-open
topology on Lthe space of continuos imsppings on an open set in C%, and the Theorens of Areela-Ascoli
and Montel. Examples and exsrcises based on these concepts will be covered in the tutorials,

LUinit-111

Powor sevies and Taylor series: Summahble familios in Bansch spaces, Powor serios, Reinhardt domains
atd Lanront peries,  Holwuorphie contlonation, representation-thooretic hderpretation of the Luuaremt
seried, Hurtogs® Kugelsnts-speciul case. Exnmples and exercizes bused on thess concepts will be coversd
b the tutorinds,

Unit-1V

Bibolormorphic Mape: The loverse Fupolion ‘Theorem and Doplicit Puvetions. The Hemann Mapping
"roblem and Cartan's Uniquencss Theoremn,

Analytic Sets: Elewentary properties of analytic sets, the Rismnann Romovable Singularity Theorom.
Examples mnd exerels bused on these concepls will Le coversd i the tutorials,

Recommondod Boolks:
L. Valker Scheldemann, Introduction to Oumples Analysls ln Several Viciablis, Birkhouser, 2006,

51



=]

. Padl M. Gautheir, Lecturen on Several Cormplex Varinblos, Birkhouser, 2014,

3 Klaus Fritesche and Hons Gravert, From Holsmorphie Finetions (o Comiplex Manifolds, Springer.
2082,

4. Raghsvin Norasimhan, Severn] Complox viariables (Chicngs Leetures in Mathematies]), The Uhi-
versity of Chicago Pross, (871,

A Haglisvan Norasirnbinn and Yvis Niewergelt, Complex Analysis i One Varishleo (Second Edition),
Springer Scivpeo 4 Bussiness Medin. Now York, 2001,

fi. B. A, Fulks, Theory of Anadviiec Punctions of Several Complex Variables, Amer. Math. Soe. 1063,

=

Lord Hirmander, An Introduction to Complex Aualyds 1n Severnl Varlalles (third Edition), Elses
vier, 1058,

Scheme of Examination: The stodeot shall be contintously ovaluated during the conduct of ench
course on the basks of his/her perfortunce ae follows:

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

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

Test-1 (nfter 30 | 256 % 1 hour 10410

diys)

Mest-11  (after 60 | 26 w 50% | herurr Hs1n

dliys)

Thsory Syllabus  to  be | Time allotted for | % Weightage
vovered in  the | the cxaminntion | (Marks)
oxaminntion

Major test (aftor 80 | 100 % 2 1 hour fil

tlays)

Total 100

Practical /Research(thesis/project /dissertation)

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

Mid Term sppraisal 4 honrs 25 R

o % Project
External Kxamina jon 4 houwrs il Repart

25 % Viva-voee

Total 100

Test 1 and Test 11

The subjective Test of Test T and Test 11 would consist of three shore uoswer type question {05 marks
onch). Students are required to answer two questions. No preparatory holidays shall be provided
for the Test 1 and Test IL Tlhoso enndidates who have appearod (o Test T and Test 11 and failed to
get the minimum reguired marks be, 14 ont of 40 will be eligible to re-appear in the Test 1 and Test 11
anly onee,



Major Test

The major test will comprise of two sections. Section-A and Section-B. Sectinn-A will have one compulsary
question comprising ol 1 parts (minimum 02 fom each unit) of 03 marks each: Section-B will have 04
ruestiong of 15 marks rach to be sot from the last two units (02 from each unit) Studenes are toguived 1o
attewpt 01 question from cach unit of sectlon B. In major test there should not be a gap of more
than two doys in between lwo lesis,

by



Syllabl and Course of Study for One Year Postgraduate Programme in Mathematics

(NEP 2020)
University of Jammu.
SEMESTER 1I
(Exnminntion 1o be held in May 2027, 2025, 20240)
Course Code: PIMATE208 Course Title: Advanced Optimizntion Technigues
Credits: 05 (Theory; 04 + Practical /Tutorial: 01) Level- 500

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

Objectives: 16 sequalut the students with the convepts of convex wnd non-convex functions, thelr
properties, varios optimality results, techniques Lo salve nonlinesr aptimization problenis, and thelr du-
ks over donvex knd mon-convex dormates,

Course Learping Outcomes: After studying this course; the ptudent will be able to
1. Aunlyze olimnenta of quening systems, clessifying dilferen) queting mndels, and solving problens,
2. Solvy deterministic inventory problems, including those walving shortages and price briaks.

=

. Apply PERT/CPM techniques for efficient project scheduling and critioal path awalysis,

e

Annlyre nod solve pon-linenr programming problems by employing techniques for unconstrained
and constralued optimizalion

Structure of the Course: This course f5 divided inte (our units of 15 eliss lectures each, wlerein one
lectire ks of ane hour durstion. The tutorin! conalsts af 15 tntorin] sessions, el of two houen duration.

Unit-1

Quentng Theory: Introductlon, Quening System, elements of queulng system, distributions of arrivals,
lnter nrrivals, depariure seevice Limes, and walting times. Classifieation of queing models, Queving Mod-
slic (M/M/1), (sc/FIFO), (M/M]1), (N/FIFO), Genernlizod Model: Birth-Death Process. (M/M/C),
loo/ FIFQ), (AMSMICY, (N/FIFQ) Eximpien and exerclson based on theso ooncepts will be covered 1
the tutorials.

Tlnit-I1

Tovenitory Control; The invository devislons. eosts pssociated with imentories, oetors alfocting Inventory
contril. Siguilicance of Inventory control, ceonointe ovder quentity (EOQ). und Deterministic inventory
probloms without shortage wnd with shorvages, BOQ problems witl Prive breaks, and multi-item detor-
ministic problems. Examples and exercises based on these concepts will be covered in the tutorials.

Unit-111

Network Anslysis Shortest Path Problem. Minimun Spanning Tree Problem, Meximuin Flow Prob-
lem, Minimum Cost Flow Problem Projeet scheduling by PERT/CPM: [utroduction. Basic differences
between PERT and CPM, Steps of PERT/CPM Techniques, FERT/CPM petwork Components and
Precedence Kelationships, Critical Path analysis, Probability in PERT snalysis. Examples and exsrcises
binsail om these coneepils will be covered i the tatorials,

Umit-1V

Noe-Linear Prograumming- Owne and Mulil Variable Unconstrained Optomization, Kahn=Tocker Condithons
lor Constrained Optimization, Cuadreatic Programming, Seperablo Programming, Conves Programming,
Nou-Convex Programming, Examples and exervises basted oo these coneepts will be covered ln the
tutatink

! 51



Text Books:

1. G. Hadly: Non-Linetr und Dynamie Progremineay, New Dol Addision Wesley, Rending Mass.,
1O6T.

Reference Books:

1. Ho A Taha, Operabions Reseurch-An Introduetion. Maemillan Publishing Company Inc., 2000, (For
Unit 1),

(5]

. A Ravindran, D.T. Phillips, and 1.J. Solberg, Operubions Researvh: Principles and Practioe, 2nd
Edition, Johin Wiley nnd Sons, 1987, (For Unit 11, 111, and 1V)

4. FS. Hiller, prd G0, Livbermun, fafroduetion b Oueratione Reacarch, Tate MoGraw HiL 2000,

1. K. Swarup, PK. Gujita, aod M. Moban, Opeeafinony Research, Sultan Chand & Sons, New Delhi,
2001.

Scheme of Examination: The student shall be continuously evaluated durlng the conduct ol each
comrse on the basis of hisher performance o follows:

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

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

Test-1'  (after 30 | 23 % 1 by 1010

thivys )

Test-l1 ' (after 60 | 36 to KO i honr 10+10

s}

Theory Syilabus to be  Time allotted for | % Weilghtage
covered in  the | the exnmination | (Marks)
examinntion

Major vest (after 40 | L0 %% 2 1 hour 5]

duys)

Tatal LW

Practical/Resoarch(thesis /project /dissertation)

MCQ on LMS + Sub- | Time allotted for the | % Weightage (Marks)
Jective Test exarmination
Mid Term appraicul 4 hours 25 %
a0 Projeot
External Examination d hiesurn Th Y Report
n% Vivievoon
Total 100

Test I and Test 1

The subjective Test of Tent. T and Test 1 wonld consist of three short answer type question (05 marks
mch ). Students are requined to amswer two questions. No proparntary holidays shall bo provided
for the Test 1 and Test I Thase candicdates who heave appearod in Tost 1 and Test 11 and fafled o
get the minimum reguired marks e, 14 out of 40 will bo oligitde to re-appesr in the Tost 1 and ‘Test 11

ah



only once,

Major Tost

The mnjor test will eomprise of two seetions, Secting=A md Seetion=13, Sertion=A will have one compulsory
question oomprisiug of 10 parts (mloboen 02-Bore eacdi noit) of U3 marks epch. Seetion-B will have (4
qumitions of 15 marks vich Lo be st from the lat twoe unlts (02 from each unlt) Stademts ame roguired to
atternpt 01 question from ench unlt of section B, In major test there should not be a gap of more
than two days in between two tests,



Syllnbi and Course of Study for One Year Postgraduate Programme in Mathomaties
(NEP 2020)
University of Jammu,

SEMESTER 11
(Examinetion to be held i May 2027, 20028, 2020}
Course Code: PIMATE20T Course Title: Operator Theory
Credits: 05 (Theory: 04 + Practical /Tutorial: (1) Level- 600

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

Objectives: Theary of operstors an Hilbert spares hias Do develipel in the course using Banach
Algebra Teehniques. This course could be uselul lor persons working in Integral equations. Boundary-
value problems, ergodic thoory snd mathematical physics,

Course Learning Qutoomes: After seudying this course the gtudent will be shle to

L understand Banach Algebes, Multiplieative Functionul Gelfand-Maaur theosem, spectenl sapping
thearemn, Spectrnl Rodius formmla.

2. understund Spectrum, point spectrum and approximate points. Spectriom of Unilateral shift,
3. understand Finite rank operators, compact operators and thelr ideals, Approximation of compact-
operatoes, Feedholm operntors and Valteres intogral operators.

Structure of the Course: This course b divided into four unitsof 15 elass leotures each, whefein e
lecture is of one hour duration. ‘The tatorial consiits of 15 tutorial sessions, esch of bwa hotrs dientian.

Unlt-1

Bunuch Algebra and examples, Multiplicative Functionels Gelfand-Mazur (heorem, spectral g
theoremn, Spectoal Radlus formula. Examplen and exercisos based on these concepts will be covered in
the tutoriaks,

Unit-11

C"- algebra. examples and elemontaey propertios of C*-algebra, commutative Gelfand-Nuimark thoorem,
Exsmples and ixercises based on these coucepts will bee covered in the tutorials,

Unit-111

Spectral theory of operators on n Hilbert space. Spectral theorem, functionil ealeulus, square rant of a
positive operator, partial sometrics, Polur decomposition, Spectrum, point spectrum snd spproximate
poimts, Spectrum. of Unilstornl whift and jovariont and rodueing subspaces of unilatoral shift and st
plication operstors. Exunples and exercises hased on these conoepts will be covered in the tuforinls.

Unit-I'V

Weak, strong and uniform operator topologies an B(H), Finite rank operators, compact operators and
their ldeals. Approximation of rompact-operators, integral operators, the Calkin Algebras, Fredholm
aperntors, Volterva lntogral operstors, Elementary proporties of compisition operstor on Ly-spaces.
Examphes and exercises basod ou these voncepts will be coversd i (he tutarials,

o



Toxt Bools:

1. R. Q. Douglos, Bunach Algebra toefindpies in opeorator teory, AP, 1872 (for Unit-LTIT and TV).
2 5. K. BHerbarlan, Lectiires n Fusclional enolysts end operator theory, Springer-Verlag, 1973 (for

Unit-1T7,

Reference Books:

2
-

Scheme of Examination: The student shall be continuously evalusted during the conduct of each

J B Conway, A dmiese in fusiefional analyais, Springee-Verlag, 1085,

N, Dunlord and J. Schwartz, Linear operalors. Wilsy| 1068, 1963 Vol l, 11 and 1971 1, Val.I1T),

PR, Halmos, A Hilbert apace problem Book, Wys, TUTR.

H. P Radjovi, Invarsant aubspoces, Sgotngor-Vorlng 1073,

course on the basis of his/her performance as follow!

4. PR Halwos sod V. 5. Sunder Bousded snbegrald oparators on Ly- spaces, Spelnges-Verlng. 1978,
B,
6. K. Schatten, Norm sdoals of completoly conttrnios operabors, Springer-Verlag, 1960,

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

Subjective Tost | covered in  the  the examinntion | [Marks)
examination

Trst-l (afier 30| 205 | hor [ D110

iy |

Test-11 (afver 60 | 26 vo GO 1 haour L0 L0

)

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

Majar test (after 90 | 100 % 24 hour £

dinys]

Total 100

Pructical /Rescarch(thesls /project /dissertatlon)

MCOQ on LMS 4 Sub. | Time nllotted for the | % Weightage (Marks)
jective Test oxamination
Mid Term appraisal 4 hours 25 %
% Project
Pxternal Exnmination 4 oy T % Repeint
6 R Vive-voce
Total 100

Test. 1 and Test 11

The subjertive Test of Test 1 and Test 1 would consist of three short answer type question (05 marks
euch). Stodents are rogquived o arswer fwo questions. No preparatory holidoys shall be provided

W

b




for the Test T and Test IT. These enndidores who have appeared Dy Teat T and Test 1T and faled to
oes the minimum required] marks Le. 14 ot of 40 will bo eligible to re-sppear in the Test 1 oand Test 11
anly once.

Major Tesi

Tl wrvafoar test, will ectnpirisie of twio seckions, Sectlon-A and Seetion-13; Sectlon=A will Tiaw one compilsory
question comprising of 10 parta (minioim 02 from epch tnit) of 03 marks-each, Section-B will howe (14
questions of 15 marks oach to be set from the last two units (02 from each unit) Students are required to
attompt (1 gquestion from onch ynit of soction B In major test thers should not be a gap of more
than two days in between two tests.



Syllnbi and Course of Study for One Yopr Postgradunte Prograumme in Mathematios
(NEP 2020)
University of Jammu.

SEMESTER 11
[ Esxniuinstion to be held in Mey 2027, 2028, 2029)

Course Code: PIMATEL08 Course Title: Advanced Numerienl Technigues
Credits: 05 (Theory: 04 <+ Practical Tutorial: 01) Level= 500
Maximuoim Marks: 125 (Theory: 100 + Practical /Tutorial: 25)

Objectives: The ohjmetives of this eowrsoe are o make students familine with the theory of nemrerical
soalysis Tor solving Sooe oomuricsl melbods such ss Taylor method, Pieord method, Jecobi muothod,
Culer method, Runge-Rutta method, Galerkin methods st I8 ootaio namerieal differentiation and
(ntegration, nimerieal solutions of ordinnry and partlal differential equations and Gnile eloment method
It plays an important role for galving virlous englnvering sciences problems. Therefore, it e teemondous
appliestions in diverse Helds in engineering sciences.

Course Learning Outeomes: Aftor studying this eourse the student will be able to

1. utiderstond numerbesl difsrentiation and integrotion .

2 Hnd Lthe solution of ordinary differentinl by sty Plesrd method, RungeKutta Mothods, Prodictor
methods, the cuble splive method, bouwndary value problems.

3. understand Onite element method aud s application o one aud two dinensional probléms

Structure of the Course: This courde b divided inte four anits of 15 elass lict ures each, whetein ohe
Iectire = of one bour duration. The totorte] consists of 15 tulorial sessions, each ol two honrs duration,

Unit-1

Numerical Differentintion and Integration
Introduction, Numerical Differentéation, Numerical Integralion, Ealer-Maclourin Formula, Adaptive Quadra-
bure Methods, Gausiian Integration, Singular Integrals, Fourlor Integrals, Numerleal Double Tntegrathon.
Examples and exercisss based on thess concepts will be coversd in the tutorials.

Unie-11

Numerical Solution of Ordinary Differentinl Equations

Introduction, Sulution by Taylor's Pieard's Method, Eulee's Meshod, Runge-Kulta Methods, Predictor-
Carrector Methods, the Cubie Spline Methiod, Simultaneous and Higher Ordor Equations, Boundary
Vilue Probleme: Flulte-Difference Method, The Shooting Method., Examples nnd exercises based an
ey concepts will be coversd [0 the Lilorinls.

Unie-111

Numerical Solution of Partianl Differentinl Equations

Introduction, Finite-Difference Approcimotions, Laplace's Equotion; Jaopbi's Method, Ganss-Seide] Method,
SOR Method, AD] Method, Parabolic Equations; lterative Methods. Hyperbolic Equations, Examples
and oxerehios based on these concepts will e vovored [n the tWitorials.



The Finite Element Method Functional-Bawe Funetion Methods of Approximation, The Rayleigh-
Ritz Method, The Galerkin Method, Applicntion to two dimensiaiial probloms, Finite elemeont Method
for ate and two dimansionnl problons. Exsmples and exercises bosed on thse coneepls will be covered

in the tutorials

Text Books:
I. 8.5, Sawtry, Mtroductien Methods of Numervoal Avalysis, Prentics Hall of Todin 1998,

Reference Dooks:
. Nivowt Pradip, Numericed Anadyss and Alyorithoms, Tatn MeGraw-Hill, New Dolli 1998,

Unit=-IV

2. E. Balagimussmy, Nusmericad Methods ", Tatn MeGrave-Hill 2017

3. 5 C. Chapra and R. P. Cunale, Numerimol Methods for Engineers, Thta MoGraw-Hill Education. 2
Penn Ploxza, New York, NY 2015

Scheme of Examination: The studeat shall Le contlnously evalisted durng the conduct ol eacl

comrri on the Lasis of his[ler performanee as follows:

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

Subjective Test | covered  in the | the examinntion | {(Marks)
exsmination

Tist-T  (ufter 30 | 25 % 1 howm 110

clay)

Test-L1  (aler 60 | 36 to 505 | bowr 110

lays)

Theory Syllabus to be | Time allotted for | % Weightage
coversl  in the | the examination | (Morks)
examination

Major test {alfler B0 | D0 % 2 3 hour fill

days)

Total Lo

Preactical / Researeh{thesis/ project /dissortation)

MCQ on LMS + Sub- | Time allotted for the | % Weightage (Marks)
jective Test examination
Mid Term appraisn 4 howurs 25 5%
50 % Project
Extortial Examtination 4 hotirs T % Report
5% Viva-voce
Total 100

Tesi. I and Test 11

The subjoctive Tost af Test 1 and Test 11 weuld consst of thivee short answer type guestion (05 marks
vach ). Students are sequiced to niewer two questions. No' proparatory holidoys shall bo providod

Mser

il




for the Test T and Test [L Those candidates who have sppearod m Test 1 and Test I and falled to
get the mimimum required marks e, 14 out of 40 will be eligible to re-appeir in the Test 1 and et 1
only nnee,

Muajor Test

Thie spoajor Lesl wil] com prise of two secthons, Sectlot-A and Section=-T. Section-A will hove one cotnpllsory
cpuestion vompriging of 10 parts (minimom 02 o each unit) of 03 mnrks each, Section-B will have 04
questions of §5 marks oach to be s from the sy owo units (02 from ench ooit) Stadems e vegeired (o
niteppt 01 question from each it of section B. In major tost there should not be o gap of more
than two days in between two tests,



Syllabi and Course of Study for Ooe Year Postgradunte Programme in Mothomatics

(NEP 2020)
University of Jammu,
SEMESTER I1
{ Examination to be held in May 2027, 2028, 2029)
Course Code: PINLARCZ00 Coursa Titlo: Resoarch Thesis/Projoct /[Patent
Credits: 18

Maximum Marks: 400

Research Thesis/Project /Patent work s consbdered an anjque conrse involving applying knowledge
in sulving/ soadysing/ exploring a vealelife sltnstion comples problem/ date analysts, Rescarch The-
s/ Project/Patent work has the intontion to provide research competencies ot the postgraduste level Tt
ainbles the soquisition of special/ sdvanced knowledge through support Research Thests /Project / Patent
work., This course b applicable to students in Snd wemester of postgradunte resenrch program.  The
following mechnmism shall be ndopred for completion of the Research T hesial Projecy /Patent .

L. Resgarch Thesis/Project /Patent work shall be started in the beginning of the 1st semester and
Supervisor/ temboed shall be allotied through DAC In the feat wieek of the st semestor.

2. Heswrch Thesis/ Project / Patent carrien 16 creclis carryving 400 mrks,

3 The toples of thee Resparch Thesis /Project/ Patent shall be allotted by thi nomtbuated Supervisor/
netitor wid dpprived by DAC,

4. The evalustion of the Resparch Thesis/ Project/ Potent and viva-vore sholl be carried out by DAC
of the department with following wrightage of marks:

(1) Restarch Thesis ! Project /Patent -280) marks.
{it) Vivnevoor, Preseniofion-120 marks

—H‘W 63






