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Revised Syllabi and Course of Study of Two

Years lvlaster Degt'ee Programme in Mathematics
(cBCS)

University of Jammu.

The Ma":ter Degtee Programme in I'{athematics of University of JaLrnmu is a

t',ro years CBCS program-o:e consistilg of four seuresters and carries 88 credies

*ith each Course of 4 Crerlits and the Dlssertation in Semester IV shall carry- 8

Crcdits. All courscs in Scmcstcrs I aud II arc cornpuLrcq', In Scmcstcr III, fust
tlrlee courses ale corrrp[lvrry a[(l strl(letlts can cltorrse arry ts'o collrses ollt of
rllst of thc grvcrr corusrs *'hr:rcas iIr Scmcsicr IV. studclra^s cal] choosc any tbrc'c

corrrses orr! ol the given list of cotrrses md there shall be a Dissertation of 8

credits. St[dents are required to earn 1 more crediti each iu Seraester III and
I\. front :r \IOOC course from S\\:AYA\{ platform in Sernester III and fton an

open course iu Sernester IV (given by diffcreot depaxtments at the Canpus au

laid down iu ihe CBCS guidelines of the University).

Titles of the Courses in eirch Scrrrester

Seurestel I

i. PSi\lATCl01 Abstracr,\lgehra

2 PSi\l-{TCl0.l Real Arralvsis

3. PSI\1.{TC103 FiFt Course in Topologv

-1. PSI\tATC1U4 Diflerential and InteBral Equations

5. PSNI,\TC105 Funtlarnetrtals of Cornputers

Semester If

l. PS\,[ATC201 Rings turd \{odulcs

l. PSIUATCI02 Measure Therltl'

3. PSI\ATC203 Sccond Coursc iu Topolog,'

l. PS\IATC20.1 Complcx Analysis
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5.PSiIIATC2OS DifferentialGeometry

Semester flf
1. PSMATC3{r1 Advaoce Ccrmplex Aralysic

2. PSIV{ATC3O2 Ftactionr Analysis

3. PSI{ATC303 Linear Algebra

4. PSMATC3O4 Adrzncc Mcasurc Thcoqv

5. PSN{ATC30S Complcr Dynamics

6. PSMATC306 Partial Difierential Equations

?. PSII{.{TC3O? Number Theory

8. PSIU.4TC308 lrlultivariableCalculus

9. PSIUATCS0g Linear Programming and Optimization

10. PSI\'IATC3l0 Nrruretical lr'lethorls

1r. PSIUATC31I Graph TheorY

Semester ft'
1. PSMATC4O1 Analytic Function Spaces

2. PSIIIATC402 Adrance Ftnctional Anirlysir

3. PSMATC4O3 Operatur ThurrY

.1. PSlfiTC4O4 Normal Families ir Complor Analysis

5. PSlv{AfC405 \'aluc Distribution oI Mcromorphic FunctioDs

6. PSIUATC406 Gcr.xlctric Fuaction Thcor-v

7. PSIVIATC40T Couplex Ala[,vs's in Several Variables

8. PSMATC4O8 Algebraic ToPologr

9. PSMATC4O9 llarrnonic Ana\rsis

10- PSlvIATC4f0 Llsst€rsDissertstion

11- PSIUltTO4ll Nnurerical MetLods aud Graph Theory
(Thir is an opcn coursc for studcnts of othcr dcpartmctrts)
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Rewised Syllabi and Course of Study of Two years Master Degree
Programme in Matheuratics (CBCS)

University of Jammu.

SEMESTER I
(Exrrmination to be held in December 2025. 2024,2025)

Course Title: Abstract Algebra
Total Number of Lectrrres: 60

Course Code: PSMATCIO1
Credits:04
Maximum Marks: 100, Minor I: 20 Mar.ks. Minor II: 20 Marks,
Mqior: 60 l\,Iarks

Objectives: The aim of this course is to continue sn UG Course on Algebra
to nex level.

Prerequisite of this course: UIUJI\,IAT4oz

Structure of the Course: This course is divided ioto four units of 15 class
I€ctures eacL, *'herein oue lecture is of ole hour duration-

Unit-I
Conjugacy cla,sses. class equation, centre of a group. Cauchy,s tbeorem, p
groups, Sylo*.'s Theoreor I. II and III. Iatemal direct surlrs and direct products
of firrite groups. Fiuite Abeliau groups as direct surr$ of Sylow subgroups.

Uait-II
Normal and sutmormal scrics, Sohablc groups, Solvabilit,- of subgroups, factor
groups atrd of firrite p-groups, Couuuut&tor sul.rgroups arrrJ solvalility. Sirlple
grouix. Composition scrics. .Iordor-Holdcrs thoorc.m foi finitc groups, Simplic-
ity alrl uorr-solvabilitv of,4",, r ) 5.

Unit-III
Modulcs. subruoduics. sum of submodulcs. linitcly gcuchtcd nroclulcs, cyclic
rnodrdes. finite direct sum and direct prodllci. errotient Modrdes, homomor_
phisrns. Isornorphism theorems. Submodules of euotient Modules. Ring es a
nrodules over itseif and its suLrmodules, Algebra of ideals of a ring, ma.ximal
iurd prime ideals, icleals of quotient Ring.

Unit-IV
Ur[t, prime and irreducible elements of a ri€. Factorization domain and the
asce-ndiug chsir conditiol on principal idezls- E[z] thc polln<.rmiirl ring1s as a

'factorization domain rhen .B is a factorizatiou domoin. The ring Z[r] as a
factorization domain. Euclidean domain and priocipal ideal domain as factor-
ization domains. Unique factorization domail and the irreducible aDd prime
eleurerrts of U.F.D., Polyuoruial riugs o]€r a U.F.D. Eisexsteirr's ireducibility
critcrioB aDd Gau-ss thcorcm-
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Text Books:

1. I. )i. Herst€in. Topics in Algetrrs' Wiley' 2nd editior' 197i (Unit-l & II)

2. D. S. Dummit and BNIFoote' Absiract Algebra\\'iley' 3rd edition'

2011.

Reference Books:

1. J. A. Galtian. Contemporary AbsEract Algebra' gth Edition' Brot.rks/Cole

Cengage Learning. 2017'

2. N. Jacobson' Basic Algebro I Dover Publications Inc' 2rd edition' 2009'

3. T. A. Ilungerford' Algebra' Graduate Texts itr tr.Iathematics' Springer-

Verlag, 19E0.

4. C. \Iurili, lntloduction !o fungs and N'lodules Nar<x;a Putrlishing House'

1984.

5. N.S.Gopalakrl'hnan, Uoi\crsity Algebra' second Edition' 1\iiie1- Ea-sterr

Ltd.. New Dellri 1901'

Scherne of Exarninatiorr:
ii*.'.'.i.r, 'r, ,,,tt:e ltsls an(l thc studcnls sirall lx continttr.'ustl evaluarerl

olr ihe basis of their perlbnrral:cc + Ioiior'''s:

ILcr:11
-syllabus 

ttr bc

covered in the
examination

'fi:lc allot-
ted for the
exaurirration

% rvcight agc

marks

Minor iest-I (af-
rer 10 davs'l

vp to '2, k -l hou. 30 min. 20

Tinor test-Il
(after 60 davs)

rup to 50 %

-1 
hour 3o min. 2U

Majc,r tevt (af-

ter 90 dals)
up to 100 % 00

Note for paPer setting of Major Test:

i)Therechtrllbeit'osectionsinthequestionpaper,lamelv,Sectir-nAand
Section B.

a) Section A shall ha!€ one question equally distributed orer Unit-I aud

Unit-lI.
b) Scction B shall havc four qucstions c4ually distributcd o1'cr Unit-III

arrtl Urrit-IV.

EACL questiorr shall be of the sarle weiShtage of 12 rrarks

Thete shall l* 100 % irtternal cltoic€'

n)

iii)

vw



Revised Syllabi and Course of Study of Two Years Master Degree
Programme in I\{athematics (CBCS)

Uaiversity of Jammu.

SEMESTER I
(Examination to be held in Decembe.r 2023 2024,2025\

Course Code: PSlvlATClO2 Course Title: R-eal Aualysis Credits: O4

Total Number of Lectures: 60

Maximum Marks: 100, Minor I: 20 Marks, Minor fI: 20 lv1arks,
Major: 60 Marks

Objectives: The con\antional portiou of lir:dts, continuitr- atrd difiereoti&
bility on R haye been done &t uudergraduate level. The puryrose of this Course
L\ to introducc sourc of ihc lqmaining portion of Rcal Aualvsis Viz. Topolory
of R". tLe rudforul corrtiuritJ-, rrnilorrrr couvergeuce of seqrrences aucl series of
lurctioDs. Ric.maDn-Sticltjcs intcgrals aad fuactions of scvcral yariablcs.

Prerequisite of this course; Uudcrgraduaic Calculus Courscs.

Structure of the Course: This coursc is dividcd into four rrnits of 15 cla.ss

lectrrres eadr, u,hereir one lectllre is of orre hortr rhrratiou.

Unit-I

Elcmorts of Point Sct Topology: Euclidcan Spacc 1R", Opcn ball and Opcn sets
irr R". Closerl sets. arlhereut sets, Bolzarr+weistrans tLeoreru, Caltor irrtersec-
tion the.orem, Lindelotf coveriug theorem, Ilein-Borel theorem, compactnes in
. \letric spnce^s. open sets arrd ciosed sets in melric spaces. compact subse-ts of
:n(.rrr. iPil.cs. Br, :n,larY r,f a.er in nretr:r'soaccs.

tlnit-II

Ricrllaru-Stciltjcs lutcgral: Dcfi nition of Ricuann-Sticltjcs irtcgral, lir}c.ar prop
e[ties of R-S illtegrAls. iDtegtlatiorr l:y parts. chauge oi varial)le. re(hlctiou to
Ricuranl-Sticltjcs intcgral to finitc suln, Eulcr's summation formula, uppcr and
lo*r-.r R-S inregrals, Riemann's condiiion, comparison theorems. First alrd sec.-

ond rneau value theorems fc.rr R-S integral:. Function of bounded riiltion, total
vzrriatiorr, additive property of total variation- Total lr.riation orl [n, c] expressed
a.5 the difference crf incrensing furctions. Rtrti0able path and nrc leugth. First
and second fundamental theorems of integral calculus.

Unit-III

Pt-rintp'ise and unifi-rrm ornvergerrce, uniftrrm convergeucc and cuntinuifir, Cauchy
condition for uniforrn couvergence, unifornr convergence of infinite series- lVeis-
trass ltl-test, uniform convergence end R-S irtegraiion, uniform coovergence
and diffelentiation. Pos.er series. multiplic&iion of pos'er series, the substi
tutiox .heorerr!. Reciprocal of a power series, Taylor's series getreratul by a
function. BcxiNtcin's thcprcm. Abcl's limit thcorcm, Taubcr's thr:,orcm.

; -i.*'



I Unit-IV

Furictions of ser.eral Yariables: The Directionat derivaiive, total derivati\'e, ma-

iri. .i u u""- furctiou, Jacobian matrl\ and the chain rule' The i{eaa wrlue

if,**rn to. difierentiable functions' a sufficient condition for differentisbility'

; "-ti6;; 
condition for cquality of mincd partial dcrivativcs' Taylor's formula

tri,r*tiou f,.our n" to R". F\ulctious with nou-zero Jacohian rleteruritraut' the

ir""r*-t -"ri"r, thcprcm. thc implicit fuDctiorl thclron (only statcmcnts)'

Text Books:
t"* il. ap*,"f, Mathematical Aualvsis' Narosa Publishing llouse Neq' Delhi'

1g97.

R.eference Books:

1. 1. W- Rudin : Principlcs of lVathcmatical A.ualysis' tr{cGraw Trill futa1-

natiotr8l Erlitiou (Thirrl etlition). 1976'

2. Steven G. Krantz. Real Aaalysis and Foundations, CRC Press Inc ' 1991'

3. Robert T. Seele.,-. Calculus of Several Variables' Scott Foresman aod Com-

pat\Y. 19?0.

-1. S.C- flaiik and Savita Arora, Mathematical Analysis' lviley Ea'ster' Nelr'

Dclhi 1984'

Scherne of Examination:
Th"r., tiroli rot three rusts an(l the s[udcuis shall it crrtiiirrue't''slv -r'aluared

on the basis oi their perforuauce as lolloq's:

Sy-llabns to be

covered in the
examiuation

Time allot-
teC for the
examination

% $-eight age

roarks

llinor test-l (af-

ter 30 days)
upto25% I hour 30 min. 20

Minor testll
ieftnr 60 davsl

upto50%

-1 

hour 30 min. 20

Major iest (aJ-

ter 90 days)

up to 100 % 3 hour 60

Note for paper settilrg of Major Test:

i) There shall be two s€ction6 in the question paPer, namely' Section A and

Scction B.

a) Scction A shall havc onc qucstion cqually distributcd ovcr Unit-I and

Unit-II
b) Sectiou B slnll hare fotu qrtestious rltrally distrilruterl over-l-init-Ill

aud Unit-W.

ii) Each question shall be of the sarue seightage of 12 milrks'

iii) There shall be 100 % internal choice'

,f4€*2*>



Revised Syllabi and Coruse of Study of Two Years Master Deglee
Programme in l\{atlrematics (CBCS)

Uaiversity of Jammu.

SEMESTER I
(Exrrnrinatir-rnttrbcheldinDur:ember2023.2024'2025)

Code: PSMATC1O3 Course Title: First Course iir TopologyCourse
Credits: Totarl Number of Lectures: 60

Maximurn Marks: 100, Minor I: 20 Marks, Minor Ifr 20 Marks,
Major: tio },farks

Objectives: The syllabus aims to familiarize students &-ith the essential

concepts &nd techniques of set theory and topolory. The 6rst psrt of the syl-

labru iacludes topics such as .{xiorus of Choice. cardinality. and th€ co[tinuum
hypothesis. The secottrl pa$ focuses ou topological space. corltitruous futtc-

tion-q, aud thcir propcrtics likc colncctcdncss, comp8ctncss, and lilnit points.

The goal is to provide str(leuts with a soli(l runleFtauliu8 of ruatlteuntical rca-

soning and problem-sohiag, allowiug ihern to apply these concepts in wxious
mathematica.l conterts. The problems and exercis€s based on these concepts

are intended io develop their anabticd and critical thinking skills.

Prerequisite of thi:s course: Undergradutrte c<.rurce on s€t theory and real

aua\-sis.

Structure of the Course: This coursc is dividcd irrto four units oI 15 cla-ss

iertrues each. s/hereiu orre lecttrre is of orre hotrr rltrratiorr.

Unit-I

Cartsiau protlrrct of ir farlill. of scts. Axiorn^" oI Choicc autl soruc of its cquiv-

alerrt forurs: Harrsrlorfi ]laxiurality Prirrciple. Zom's LeurIua. the $'ell-or<leriug

principle. -A.pplications of Zorn's Lelnma' the priltciple of transfinite induc-

tion. T[e concept o[ the cardinal numbers, orderitg of cardinal nuntbers, the

Schrii<ler-Berusttin Theorem, cardinal number of power set, Cantor's Theorem,

the cootinuunt hypothesis and its generalization. Problems and sxercises based

on th6e conccpts.

IIniLII

Topological Spacr:s, bxis and subbasis for a topoloS', order topolo&i. product

topoltrS', Subspace topologr, ck-,sed s€ts and limit points' closue aod interior

sets, Ilausdorfi space. Probleos and exercises based ou these coucepts'

Unit-III

Continuous furctions, homeoruorphisms. the Pastiog lemm&, product toPolos-'

bcx topolog5r alrd uliforu topo]o5t aud their relatiomhips' I\Ietric topolo$,
tlre sequerri leurttta, Urtiforur lirlit theot'ertr, quotielrt topolog/' Problelrr's drrd

c-ricrciscs Lra.scd ou thcac cooccpt^s.
:-:.'
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Unit-IV

Connectednes.s, path connectedness, components and local connectedness, conr-
pact spa,ces, compact subspaces of the real line, uuifcrrm coutinuiqv theorem.
finite intersection property, limit poilt compact[ess, sequential compactness.

Coucept ,rf Neis. Problems and exercises based on these conceptli.

Text Books:

1. T Lin alld You-Fcng Liuc. Sct Thcorl', Houghton lr{ifflin Colupany Bosion,
197.1 (for Unit-I).

2. J. R. l'lunkres, Topology. Pearson Education India. 2013 (for Uuit-II, III
& rv).

Reference Books:

1. H. B. Edertr.rn. Elements of Set Thetrry', Academic Presb, 1977.

2. P R. Ilahuo-., )laive Set Theory, Ext-West Pres-s. 1960.

3. 11. H. A. Ne*.rrral, Eierrretrts oi the Topologr of Plarre Sets of Points, 2ud

cdu. Cambririgc Uniycmity Prcss, 1951.

I S. \tr;illard, Ceneral Topologv. Addison \l'csley. i070.

,l- G. F. Sitnlll.,r:s lll:.,:rluctitrl t.-, T,,polog.,' a::ri \ir,,.j<rn .Ii;aii.sis, \{r:G:irrl'-
ilill Flducation. 1953.

6. J. Dugunciii. Topoloa, .A.lNet anC Bacon, 1966.

7. .1. L. l(cllcy, Ccucral Tc,i>ology, Spritrgcr Scicucc & Ilusircss Mcdi:r, 1975.

Scherne of Examination:
There shall be three tcsl,s and the students shall be coltiuuousll- evaluated

r,,n the basi; r,rf their perfotmauce ti-s follows:

Theory Slllabus to be
covered iu ihe
cxamination

Time allot-
ted for the
cxarninatioD

% rrright age
marks

,inor testl (af-
ter 30 days)

up to 25 7a t hour 30 min. 20

ivlinor test-Il
(aftu 60 days)

up to 50 7c t hour 30 mir. '10

Major tcsi (af-
ter C0 day's)

up to 100 % 3 hour 60

Note for paper setting of Major Test:

i) There shall be two sectior$ iu tLe questiorr paper, rrarle.ly, Sectiorr A arrtl
Scction B,

>ff'n-3
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a) Section A shall have one question equslly distributed over Unit-I and
UT LII.

b) Section B shall hu,e four questions equally distribured over Unit-IlI
aud I'nii-l\'.

ii) Etch questic,n shall be ol the same *eightage of 12 marks.

iii) Thoc shall bc t00 % iutcmal choicc,

{*,
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Revised Syllabi and Course of Study of Two Years. Master Degree

Programme in Mathematics (CBCS)
UniversitY of Jammu'

SEMESTER I
(Exaurination to bc hcld i:r Dcccmbcr zO:X' 2024' 2028)

Course Code: PSMATC1O4 Course Titler Differential and Iutegral

Equations Credits: 04 Toial Number of lectures: 60

Maximum Marks: 100, Minor l 20 Marks' Minor II: 20 lMarks'

Major: 60 IUarks

Objectives: The subject of Differenti&l Equations is the natural aPplication

.f "f"-""ri*y 
."f.Uus ani most importa!'t irort <lf.itlathetnat ics ftrr understand-

;;";;;G; sci"nces, engineeliag dud tethnolo&'-' ecouontics. etc Also' in

irr? J."p'"r'qr".ti"r" it generates. it is the source of most of the ideas and theo-

;;;'hil .-o*,itut" hilhcr amlysis lt is indispcnsablc for rlrderctaudiog tbc

,rai ,r*- ,r^tlr".rrratlcall;-. 
-So 

tlte objective of tLis cotrse is to rnake tlte stlt(leuts

u,a"*',*a.r,",u'"icalworlclmathcmaticauybcsidcsprcparirrgtodoaaallsis
at higher levels.

Prerequisite of this course: Undergraduate course on Calculus'

Structui'e of the Course: fhis cuurse is clivided into four units of 15 t:ltrs-

leciures cach. r"teleir, ole lecttlre is c[ one hour duratioli'

Unit-I

Existence flI1d ltniq[eDefls theorem for first order differentral eqrtations' Picard's

,r*i.,i ,f 
"u.."""i.'" 

approxirnations Linear difterential equation c'i- order r''

&;;, ard basic exisien.e theor"m basic iheorem ou linear homogeneous

aff".*,i"i "q."rn, idea of iinear iudependence and linear dependence' trIir-'n-

rti*. .",f-'J o[ re-drrction of oller, method of variation of paraDreterc. the

Ll,i"t rl'prr", "o,t*ion. 
Exanrples amd exercistri on these tr.rpics s'ith applica-

tiom itr elect ric circuits.

"i,f\
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Unit-tI

Porr-er scries sr.rlutions about ordinauv points, definitions and exisience thq)rem,
solutions of kgeoder equation, LegeDder poly:romials, generatilg futrction, Bo-
drigues formula, and orthogonality prope l, of Legender's polynomials. Po*er
scrics solutions about singular poiuts- thc method of FYobcuius, dcfinition, cx-
istence theorern. thge meihod of ftobedus, solutiuols of Besel's equatioirs,
Bcsscl's fulctions and ihcir propcriics. Gauss hypcrgcomctric diffcrcutial cqua-
tiolls ,rrr(l firrrctiou.s rlefirretl lrlr theur witL soue ixrlrortout prcl,erties- Chelryshev
polnomials a.Dd minimay propert!-, Riemaoa's equaiiorrs- the geueralized Gauss
hypergeomet c equations. Examples and exerclses based on theee lppics.

Unit-IU

Lapiace trarrsfonu: Definition, Existeuce aud Basic pr opo ti€s of Laplace trals-
form, thc Invcrsc Laplacc iralsforn and thc conrolution, applications of Laplacc
tI&Dsform to line^r diFerential eqtlatioLs with colstaut coefficients, Sttrnu-
Liouville bouudarv ralue probleuu: Definitions and examples, characteristic
ralues and characteristic fulctions. and orthogonality of dlaracteristic func-
tions.Grten's function: Concept of Grecn's functiun, propertits of Grwn's func-
tio[. Construction of Green's furctiou for rarious differential operators, and
idea r.,rf Dirac- delt& function. Examplts antl exercises bassl on theie topicn.

Unit-IV

Liuear Iutegral Equatio[s: Iuiroduction, classilicatious- Ftedholom and Volterra
equations, conversion of differcmial equotions into int€gral equstioN-ryP and
BVP, FYedholom equrtions with degenerBte l(eruels- equrtioru of first aud sec-
oud kinds, Fredltolom equatione method of resolveut Kerneis. \.olterra equatiols-
Rcrolvent I(ernels. Example; and exercise; bir-sed on tlese topicr.

Text Books:

1, S.L. Ross: DiFerential Equatiom, 3rd Edition. Johu lYile_"- and Sons (Asia)
Pvt. Ltd. 2004(for unit I, II. and III).

2, B.P- Prtuhcr: Diffcrential and Integral Equatir-rns, CBS Publishers and
Distributon. Delhi 1989 (for Units lII and IV).

Rcference Books:

1. G.F. Sirumons. Difrerential Equarions \.ith Applications aud Histor-ical
Notes, Tata llcGra*' Hill 200.3- 

,,.1

2. t\'. E. Bo.,-ce, and R.C-DiPrinra, Elementrry Diflerential Equstions aird
Boundary rahre Probleu.s. John l{iley and Son-s, 1977.

3. E. A. Coddiglton, A[ lntroduction to Ordinary Difierential Equation,
Prentice Hall of India Pvt. Ltd.. New Delhi 2005.

v^v,
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4. R. P. Kanwal, Linear Integrat Equatiols Theory and Techniques, Aca-

demic Press. New York. 1971.

5. P.G. Roach. Green's Fuuction. Von Nmtrand, 1970'

Scheue of Exarnination;
There shnll I)e thl'ee teiLs ax{l tlle stlr(lellts shall }re cotrtiuuottsl-'- evnlrrnterl

ol the basis of their pcrlbnnarlce as follows:

Thcow Syllabus to be
covererl irr tLe
cxamirration

Timc allot-
tcrl for the
cxarBinatiqn

% l-cight agc

trrarks

Minor tcst-I (af-

ter 30 rlays)
up to 25 7'i,

-t 
hour 30 min. 20

Miuor test-Il
(attcr 60 davs)

upto50% I Lorrr 30 ruitr.

Major tcst (af-

ter 90 (l,rls)
up to 100 %, 3 hour 60

Note for paPer setting of Major Test:

i) There shall be tr+o seciions in the question paper' rramely' Section A aud

Section B.

a) Sect:urr -\ shzJi harc one question equiilv tiisiriburcd t'l'ei T-rnit-i and
r'init-II.

b) Sec:tio:r B sltall Lavc iortt'qrtestiotrs equally (listrii)rl.'e(l ovei Urrit-lII

aud Unit-IV.

ii) Each question shall bc of thc samc wcightagc of 12 marh's'

iii) There shall be 100 % internal choice'

1,""a A*'
/l /t \>
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Revised Syllabi and Course of Study of Two Years
Programme in l\{athematics (CBCS)

Uaiversity of Jammu.

SEMESTER I
(E\aminatiotr to bc hcld iu Dcccmbcr 2023. 2O24, )O25)

Course Code: PSMATCIOS
Course Title: Computer Applications in Mathernatics
Credits: 04
?otal Number of Leatures: 60
Maximurr &Iarks: 100, Minor I(Laboratory Work): 20 Marks
Minol Il(Laboratory Wor.k) I 20 Marks
Major: 60 \tarks.

Objectives: The coruse airrrs to develop:

1. ba-sic undcrrtanding of thc problcur solving using Comput$ a.ud dcvclop
ing skills to l)repare technical mflthematical write-uf$.

2. farriliality wilir the coucepts arrrl telrrriDologies that is es.seDtial to uratL-
crnatical problcm soiving.

ll. rhc ruinimal and ir',,,irsivc kaoulcdgc and skils dcrclopcd through this
rorriso will elalrle to ut(iesian(1 rhe Conrputer Science sll,jects iu a l)etter
rva.r' and cxplorc ir.uthci dcvcloprucuts i:l thc arca-

Prerequisite of this course: Be.sics r.rf rna.therla.icli and computers.

Si:'uciulu of iire Cour:e: This col-:tsc i-< ciividcC :nr'o l'our uriiis oi 15 cie-.s
jectrres eicjr, whercin oite iectrtre is o, or)e hotir dtuation.

tlnit-I
\Iathenlatical rrriting LLsing LaTeX Introduction to LaTe-X. Basic Sy[ta-t. Latex
C'ompilariorr, l)VI filc. FofinLitiing Tcxr- Fonts, Shilpcs and Stylc,,, Linc spaci!9.
T*'ecohrrrrrr larrrlscape rlocrulerrt.'fairie of Couterrts, Page Breaks. Custoilizixg
ht:r.Ccr and fi)otnr'. l'or)tnotes. Bullctcd aud )iunrbcrctl Lists, l)ltlcs, Cornbiling
rows ani coirnrls. iilerging cells uith rlrrltirorv packrge, Lahel iurd refereDce oi
picture. Geucr'&ting an inclor pirge. Creating bibliogr aph\-citiDg Iext and listing
the referelrces.

Unit-II

Cll-al$rage Erunlarleutals. Prograrrulirrg Lalgnage ar(l its Types, Langrrage
Compilcr zurd Intcrprctcr, Charactcristics of C, C Program Structurc, C Prc-
processor Dilectives, Statements aud F\nctions. Executing Gprogram. Data
Trpe;, Input Output functions, Operators and Expressions. Control statements.
Repetitive statenenls, PlogrammiDg Exercises.

Master Degree

13

fi,*



Unit-IU

Dats Represeutatiou AIx[ Processiug Flurrlarrrentals Arrays' Strilrgs' Two Di-

mco"iooal Arays, Rcprcscnting matriccs nnd pcrlbrming matrl'( opcrations'

itructrues. U"".*t"nne.t Ftmctions, ConcePls of Fite l\{anegement' Working

with tett .nd Binary Files, Programming Exerciues base on Arrays: like' search-

;; ; i;, finding miuimumlma-dmnm it'eur fiading average a,nd standard

deriatir.rn etc.

Unit-IV

Prograuuirrg ir Matheuratic. Expressious' Special ftrput ForIIs'Jists aud

i;igt, c*L*ios Liss, {aaiputating Lists, Charact.cr Strrngs' Proccdural

irog;-i"g, nrnitions, Cowlitional Exectltion, Iteration, Psrameter-Prlssing

S"--.*lo, [iatrices and operation:, Scalars aad Yectors, Solviug linear qrstem

of equations, Eigen Values and Eigen Vectorc' Tensors-

Reference Books:

l. stcfau Kottrvitz, Latcx: Bcginncr's guidc (lst cdition)' Pa(kt publishiug'

Irrdia,Ir erlition, 2011.

2. Lanrport Le-slie. LaTeX: A Document Prepirration System liser's Guide

and efererlce Nlauual (2ud ed.)- Pe8.soo Educatio' Iadial Reprilt' 1994'

l:1. Srvapnal(rtmar. Latex -A heginler gtlide to prof"isional doctln]eotation

(lst edition), Ttirritv Press, 2019.

l. E. Balagurusarny Prograrnming with ANSI-C, Sltth Edition' Tata l'Ic-

Grat' Hill, 2012.

5. H- M. Deitel and P- J. Deitel, How to Program. 7th edition, Pears{Jn

Fducation.2010.

6. Stepheu Wolfraru, The Mathelratica (5th Blitiou), lVolharn l'lerlia- 2003'

?. Sal l{angunu, Ivlathernatica C<.r.rkbook (lst edition), O'relley Publicatiots'

2010.

Scheme of Examination:
There shall be tlrree tests and the students shall be contitruottslv evaluated

o[ tbe basis of their performance as follorvs:

Theorl Syllabus to be
covcrcd in thc
exaruiuatiou

Time allol-
tcd for thc
exarrixatiou

% weiglrt qe
marks

l{illor test-I (aI-
tcr 30 days)

upto25% 1 ltour 30 uriu. 20

Minor tcst-Il
(after 60 rlays)

upto50% t horu 30 min. 20

lvlajor test (af-
tcr 90 days)

up to 100 % 3 Lorr 60

1l

W



Nots for paper setting of Major llest:

i) Thcre shall be two sr:ctioru in thc question paper, namely, Section A aad
Section B.

a) Section A shall have one quesiiou equally dist.ribuied over UniLI aad
UnirIL

b) Scciion B shall havc four qucstioDs cqually distributcd ovcr Uuit-IU
ard UuiLIV-

ii) Each question slall be of tLe saue weiglrtage of 12 rlarks.

iii) There shall be 100 % internal choice.

{tv-\
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Revised Sy[abi and Course of Study of Two Years Master Degree

Prograrume in I\'lathematics (CBCS)
UniversitY of Jammu'

SEMESTER II
(Exauritration to be held in lvlav.' 2024, 2025. '2026)

Course Title: Rings and Modules
Total Number of Lectures: 60

20 Marks, Minor II: 20 I\tarks,

Course Code: PSMATC20I
Credits: 04

Maximum Marks: 100, Minor I:
Major: 60 l\{arks

Objectivesr Thc aiIn of this coulsc is to cxtcud thc study of algcbraic

strnctrue-s beyotrrl group strllctures' Ll this cotlrse tlle olgel'raic structrrres like

rings and modules are considered.

Pterequisite of this course: PSMATC1Ol

Structure ofthe Course: This course is divided into four uuits of 15 clls'
lectules ezrch, ,x'ltereio one lectule is of one hour duratiolr'

Unit-I

fuiuihilatols oI l\'lodrrles. chiurge of Rings, taithtul tlodrdes , simple \lodrilur'

Prinritive itleai. Honotnorphit irn ge; of ptirte, prirniti!'e a[d rnaxirnai iC*rls'

prime. 1>rirritire ,r:rd siruple IUngs. Exisredce of ltt'rritnal ideill 'r[d mininli

prim. ia"oU r-,f a ring. Prirue riulicul and semi- prilne ideals Jacubsrn radical

un,l qo""i- regular elements. Case of commutatire riugs' llatrix rings and their

idsls.

Unit-II

Chain condition on l{odules. :\-oettrerian and Artinian \fodule Ntrctherian

arr<l .{rtinian rilgs. l{aximun and minimum conditions' Case of direr-'t products

and matrix rings. Hilbert basiu theorem'

Unit-III

Primc radical in the Noetherian ese Nakayama lemura turd Jacobson radical

in the Artinian case. ODposite riug and Schur's lernma Chevalley Jocrrbson

density theorem. Structure of simple ArtinisD rings, Prime ideals of an Artiniao

ritrB. Neotheria&ess of Artiaiau rings.

Uait-IV

Free modules. modulei orcr a P.I.D.. submodules of a frec module over a P'I'D '
Torsion ancl Tortion hee modules, Stmcture iheorem for finitelSr generated

modules over a P.I-D., The elemeutary divisior theoreu, Applicatioos to 6lite
abeliau groups.

Text Books:
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1. N.E. I\{cCoy, Tte Theory of Rings, New york, Irlacmilan 1964. (Lhit-I)
2. C. Ir{urili, Intrcduction to lyS and Mcrduley. Na.rusa pub. Iloure, Nerv

Delhi, i994. (LrniEII,m & rV)

Reference Books;

l. D. S. Dumruit a.ud R. !I- Footc, Abstract Algcbra. Wilcl-, 3rd cditior.201l.

2. N-.-Jacobson. Basic.{lgebra t & II, Dover publicstions Inc, 2nd edirion.
2Nt9.

3. T. A Euagerford, A.lgebra, Graduate Texts ir Mathemstics, Springer-Verlag, 1980.

4. Atil'ah M.F. and tvfacDt.rnald I. G.. Iutroductiun to commutative trlgebrs.
CRC Press, 2018

Scheme of Examilation:
There shall be three tests and the stldents shall be continrrorstv evahntedon the basis of their performancc as fbllows:

Thcory Syllabus to bc
covererl ill tlte
cxaminaiion

Timc alloL
te(l for tbe
cxamittatior

% rvcight agc
Ina.r'ks

Minor rcsl-I iarr-
rer lr0,l;r!s)

tp ro 25 Vc I hour :10 min. 20

20

-uaJi)r tcst (al-
ter 90 daJs)

up to 100 % hou:' 60

ii)

iii )

Note for paper setting of Major Test:

i,) There shall be t*o sections in the question paper, nameJy, Section A andSection B.

a) Section A shall have otrc questior cqually (listribuCed over flnit_I atrdUnit-II.
b) Section_B strall have forr qrrcsiioLs rqually rlistrilruterl orer Uuit_I[srd UniLfV.

Eac.h qucstiorr shall bc of thc sarnc wcightagc of 12 marks.

Thcrc shall bo 100 % irt,crnal choice.
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Revised Syllabi and Course of Study of Two Ycars.Master Degree

Programme in l\{athemat ics (CBCS)
UniversitY of Jarnmu'

SEMESTER II
(Examinatiou to bc hcld il li{a'v 2024' 2025' 2026)

Coulse Title: Measute TheorY

Total Number of Lectures: tiO
Course Codc: PSMATC2O2

Credits: 04

Maximum Marks: 100, Minor I: 20 Marks' Minor II: 20

Major: 60 IV[arks

Ir{arks,

obiectives:ThemainPurpceofthiscourseistostrrdygeaereltheoryof
-*Lil,"il'"""a*"i;;tl;;:' 'i'"*"r$ hss its orisin i," the idea-of leosth'

areaandvolumeinEuclidean.pu"o.rtbasalotofapplicatiouinftrnctional
theor) aod several branches of Phpics'

Prerequisite of this course:PSI{ATC102

Structure of the Course: This coursc is dividcd into four units of 15 cla':s

f*t*o 
"oa,, 

*herein one lectlre is of ooe holu dltration'

Unit-I

^-")aphre of sets- limit-s o[ seqrrcnccs o[ sets' (ieneratiotr of 'rlgchras' 
Borei

" 
l;ff;.';;;t; F" sers' -\teiusure on o - alsebra' veiusru es of sequerrces

of sets. lleasurable spoces lltl'l l]leil3lllc space Outer lt lpirsuresr 
-l 

egr I lilr ouler

;ffi";;;t. ;;t"', ,,,"*''t'"' "'*t'tti',u 
of outer tneuurc Extrmples and

exercises on tllse toPics'

Unit-II

Lehesg e outer mea.srlte on R. properties of Lebcs$Le llleatllre spaces ifful"sln-

tion invariances of Lebague tnea'sure Existeuce of uon-Lebetgue rneasurable

*",. 
'-n"grf..ity 

of Lebesgue outer measurc' Cantor ternary set and cantor

function. Relation bett'een Lebesgue tt"a S'"tt measurability' completion uf

;:;;;;;".' a.mpletion of Borel measure space to the lrbesgue measure

space. Ex.mples and exercises on th€6e iopics'

Unit- I

Meixurable functions. Operrttion *ith metusurable fuuction' equality tr-e ' Se-

or"i'"f tf -"""*rUle functious, -continuity 
and Borel Lebesgue mersurability

oi frn"tir* un R, iutcgratiou 'r[ 
silnple iunction's' Lebesgue intcgral of nun-

..g"ii." t"a -"*i",ble functions Properties of Lebesgue integrals Biamples

and exercises on these topics'
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Unit-IV

9":-t-",*:1* 
a.e., Almost uniform convergence, Egrofi,s theorem, convergenceln mcasurcj couvcrgcocc ir orcan. Cauchy scqucuciio a"**", ,",*ioo u*oogva.iorLs corr'er,e,ce rvpes. Fatou's terinra"'t et e"gu;;,oriilol1"nr"rg",r""lhcorcu. Lcbtsgrrc dom.i,atcd thcorcm. Exa.mplcs ald cxcrciscs bascd ou thcscconcelrts.

Text Books: J. l,eh: L,ectures on Real Analysis, lVorld Scientific. 2000.
Reference Booksr

1. M,E. Munroe: Au Integration lnd ed. Addison lyesle_v. 1971.

2. G.D- Barra : I\{casurc Thcory ald Inicgration, Willcy Eastqn 19E2.
3. H.L. Roydea: Rcal Ana.[sis, Brd cdition, lllacmilotr. Ncw york 1988.

Scheme of Examiuation:
There shall be thrce t€sts and the studeDts shall be continuously evaluatedorr the bariis c,f their pcrfunrrance ns fi,,llows:

Note for paper setting of Major Test:

i) 
Jhere shall be h{,o sectiors in the question paper, uamely, Sectioa A andSectiou B.

a) Section A shall have one question equally distributed o!€r Unit-I andUuit-II
b) Section B shall have four questions equrlly distributed over Unit-IUand Unit-IV.

ii) Each question shall be of the same weightage of t2 marks.
iii) Thcrc shall bc 100 % int.rnal choic{.

/r*"t
ls'
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Revised svrrabi and course.:t :IfL"T:i#A;r'*t""'"o*Programme ln
UniversitY of Janmu'

SEMESTER II
(Examination to be held in lvtay 2024' 2025' m26')

Course Code: PSMATC2O3
il; ital* Second Course in Topotogy creditsi 04

Total Number of Lectures: 60

Mr:<i-tr-Marks:100,MinorI:20Marks'MinorII:20l\{arks'
Major; 60 NIarks

OO1.*,r"", Thc objcctivc oI this corusc ):toi"]lodt::-T1,::.lY:::.-
uo,rJfu* iu topolos/ suc[ as ihe coturtabiliiy &xiot'ts' separation axrouts'

irr":;;; il';;, ,'f" uf,som lrctriz*tion Thcorcm' thc Tictzc Extcnsion Thc-'

orettt, local cottrpactuto', ouopo"'t lotupactificatiou' Tychotroff's' thmteur' Stoue'

Z:""r,'*^rt"ain1t.tion, uetrizatiou theoremu' completeners' equicortinuitl" As-

;dt'. ;;;;;;, Baire spaces, a'nd topological dimension'

Prerequisite of this course: First Coruse in Topolory- PSIV1ATC103'

Structure of the Course: This cotuse is divi(le(l ilrto foru [nits of 15 claas

k;;;;;, s,hclcin ouc lcctulc is of o.c hou duration'

Unit-I

The corurtalrilit-,- 1D'iiotr6, the sePA-r'atiolr arciotu-s Norrrral spaces' tire titysolrrr

ffi;;:';il ;+.h; \'lchizatio; Thcolem' thc Tictzc Extcusion Thcorcm' m-

":r,lr,i.io".'i*i;il;rus 
of }lanifolrls, Theorem on existence of finite pT rtitions

"i u"iiy. p-ur""* and erercises based on these concepts.

Unit-II

Local conpacttress, one point comonct ification ' tlte TYcholroff t heorenl for fi-

nire orodttcts Tl'clronott'.. thet-'tem for atbitrary pl oduct"'.Storle- Cech (:omp ct-

ilffi;: ;;;i";,.-r li ttt" rv"lonon theorem Locd fiuiteness' paracorupa(t-

;X;,;fJiJ;u"t, -ttti'otiuo ther'xenrs: the Nagata-smirnov metrization

theorertr and the Smirnov t"t"'uiion theoretn Problelus aud erercises based

on tlteie concePts.

Unit-III

C,ompleteN:letricSpaces,uniformmetric'supnretric'(ompletionofmetric
space, a space-Elling curve compactness iu metric spa'es' equicontinuii''' classi-

cal lcrsiou of Ascoli's theoreu, poiBt*'ise and' compact convergeace, el.aluatioD

;tp, ,;;i" ,il*m' Problems and exercises based on th€se concepts'

Unit-IV

Bairc spaces, the Baire categorJ theoren' applicatious of the Baire category

,L;;; ;';;;ii";*.ltfierer'iab_-te i.,rctiorr, ur-rirardfokts, topolqical diruerrsiott,

i-iJJi"g ,u*r"- Problcms and cxcrciscs ba'ocd or thcsc conccpts' (+'*



Text Books:

I. J. R. \lunkrrs. Topoloar,_ pearst.rn Educatior India. 20lll.

Reference Books:

l S. tVillard, General Topologr, Addison ll'esle.y, 1970.

2. J. R. \lunlres. Topolc,gt, of \.Iturifulds, \\,estr,icw press, lg9l.
3. G. F. Sir:rmorx. Introduction to Topologr. a1d \,Iodern Analvsis, McGra*-

Hill Educaiion. lg6J.

-1. G. E. Bredou, Topologv and Geometrl.. Springer, 199J.

5. R, Bromr, Topology arrrl Groupoirls, DookSru.ge prrblisLirrg. 2005.

6. J. Drrgrrrrrlji. Tolrologv, Allvrr arrrl Bncon, 1066.

7. J. L- Kelley. Geleral Topologr.., Springer Science & BtuiDe-cs \.Iedia, 19i5.

Scheme of Examination:
Tlele >h:rll be three tq,ts and the scuclents shall be contiuuuuslv e],?luiited

orr rir. b:rsis oI tlreir perforrriirrr,.e u; [o.]or.s.

Iheolr- SrJlal,rrs to i;c
covcr_cti in rhc
exattriuat joli

Tirle allor-
tcd ibr rhc
examination

% n'eiglrt age
miuks

tl
\l' to 25 7. i horu' 30 rlirr. :l

.Jllnor tcsi-il
(aft,er 60 da,vs)

up ro 50 9i I iurur .30 rniu.

.:uaJor tqst (al-
ter 90 da1.s)

tp to 100 % 60

Note for paper setting of Major Test:

i) There shali l.,e,tu.o se<:tions in rhe question paper, namely, Section A and
Sccriorr B.

a) Ser.tirlr A shall htve one quc-stion equally distributed or-er Unit-l a,ndlirir-lI.
b) Sectiol B shall har-e lbur questions equally distributed or-er UlirlII

*ud Unit-IV.

ii) Eac.h questiorr shall lrc of the sarrre weiglrtage of 12 urru.l<^s.

iii) TLere shall Le 100 %. irrter.rral choice.
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Revised Syllabi and Course of Study of Two 
-Years'Masler 

Degree
'*'** - '-- p.og,**" in I\'lathematics (CBCS)

Univenity of Jammu'

SEMES"ER II
(Examination to be held hMay 2V)4' 2026' 2026)

Course Codc: PSMATC2O4
Credits: 04

Course Title: ComPlex AnalYsis

Total Nurnber of Lectures: 60

MaximumMarks:100,MinorI:20Marks'MiuorII:20lvtarks'
Major: 60 Marks

obiectives:ThiscotuseaitusatprovittgtheCnrrclryT}reoretrt.itscotlse.
o*i"J, i-".""t'" ih*'"-, Cauchy Residue Theorem and its cortsequetrce;

and aPPlicatioDs.

Prerequisite of this course: PSMATC1O2 and PSM'{TC103

Siructure of the Course: Tlris co''rrse is divided into {our units o[ 15 class

k,;.;"-;;;it, $'herein orrt' lc(iure is of trtre h,ur duratiun'

Unit-I

,\ qrrick review oi alall'tic functions tloue at UC let-el (not more than 3 lec-

tures).
llliili"ol ,"pr""u,,,ation of compi@i .urabers a.d the extended complex pla,e'

.Jot d ifi"."niiotritit,l . the fuctions f" *d l'.
b""*ri.t' rrr,"**t tu: Paths il ihe coropte^ Plaoe' Snrooth 

-and 
Pieccwise

II'i'Jii't"ii.i i;iin'",,i,in* or Patt's Ciranee of Parantetet ' IDtesrai Alons

;;;:"c.;;- t; I'rtcgraL, eropc'tics oi clut3ur ti'"o11:-T1-""'tttu*'
ia*iln^,ri" i.ir,., Inregral Aloug Rectifiat,le Pat[s. E:<arrrples attrl Exeltises

bascd ou thcsc topic"s'

Unit-II

Carrchv Theotetlr for a tcctartgle' Lrtegral aurl Ptilttitives' Cartclty Theorelrt for

I?i.il: #t',rl* i;r-', o"ricntca iatus' Jor<lon coutours' chc cauchv In-

*IJ f..*, f ^]tfr" 
Cartchy lrrtegral Fornrrrla for higber derivatire"-flnAlvticity

:;".ll.,#,o. 
.' 
;;;i"tiu" 

-atti"'"oto-1taucl5' 
u Estimarc' Lirruville s The.rem'

ilii.^"riJ m"tr"m or etgeutaj liuxim"n' Principle' Schwarz 
^Lemuta 

and

Hadamard Three Circle Theoreml Sinrplv Connc'cted D.mains: Simple Con-

nectivi[-, Primitil€s and Logarithms'

Unit- I

.seouencesa,ndSeriesofAnalyticF\nctions:Uniformconv€rgenceandnormal
:#ft::,;,,IJ;;;;;:i;';= *ries' Lauent's series and Laurent's rheo-

rern. Zeros of atra\tic fuuctiors, cla'ssiflcat'ion of 'lsolated sirrgulsritie8 of aualytic

functiou-rcmovablc sill8ulality, polc aJ1d csscntial siagrrlar'ity, and singularity



at infioir).. Cauchy Residue Theorem and evaluating integrals vith Cauchy
Residue Theorem, Consequeuces of Cauchy Residue Theoreo-(Arguemnt prin-
ciple, RoucL's TLeoreru. Operr i\{apping T.heorenr alrtl Hurwitz's Theorer,).

Unit-IV

ConforuraMappings: Cu.vililear Arrgles. Difleourorphisurs. Couforrual tr4ap
pings, Souc Standard Couformal trIappings, Sclf-mappiugs of thc planc and
the Uuit Disk, Corfornnl trlappilgs irr the Exterxlerl plarre.
NIobiu-s Transfbrmations: Elelnentnry Mobius Transrnormatious, Mobius Tlans-
formatiol and llatrices, Fixed points. Cross R.1tios, Circles in the Extended
Pliure. Reflectitrn and Sl:nrnetn. Cla-ssificatiou of Mobius transf<rruatiorx aucl
Inrariant Circles.

Text Books:
Bnrce P. Palka. An lltrodtc,tion to Couplex Fuuction Theory. Springer Science_Business
\'leclia. Nerv \brk. 1,991.

Reference Books:

-t. Lars V. Ahltbrs, Complex Anallsis. NIcGran-Hill Internatioral Editious.
t979

2. .lohu B. (loni(,a.v. Frrrrctious of One Contplex Variable, Narosa prrhlishing
House. lgg0.

3. .lamcs W. Brol'u and Il ucl V. Chur.chill, Complct V-ariablcs and. Applica-
tiorrs, IrlcGran-Hill F,<hrcation, Ner!. yorli. 2014.

.1. Theorlor.e \\.. Garlciirr. Ctorupiex Aualysis. Sprirger, 2001.

i. S. Porrmsamy and Herb Silverman. Cornplex Vhriables rvith Applications.
B.irkiraIscr. l()l)6.

6. Serge Llolski. Priaciples of Compie.r Alaiysis. Springer, 2020.

7 Reirrhold Renrrrerr. -I'heo1 
of Conrplex l.irnctir:ns, Springer. 1g91.

ir. Srerr:rr C. lirarrtz. C,rrrrpJes Varia.bles. Clrapnran and ilall7CRC. 2u0ev.

9. Jq'erl1 [-. 'Iiryl,rr. Cornp]ex Vtriahies ,{nLerit:an llirrh. Soc..20ll.

10. Elias \1. Steiu anrl llanri Shakarciri. Pr.iucetou l_Irriversit5r press. 2003.

11. Zeev Nihsri. Conformal llappings, Dover publicaiioDs Inc. New \brk,
1975.

Scheme of Examiuatiou:
There shall be three tests ilnd tlle students shall be contimrouslv ev:rluated

r,n the basis uf thcir performhnce ru [r.,llt.r.ws:

'."\'t't
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The<-,ry S1'llabus to be
coveletl iu the
examinEtion

Tirne allot-
ted for the
exallninntiun

7s *erght nge

marks

Minor test-I (af-
ter 30 days)

up to 25 Tc I hour 30 min. 20

Minor test-Il
(after 60 davs)

upto50% I hour itO min. 20

Major te3t (af-

ter 90 days)
up to 100 % 3 hour 60

Note for paper setting of Major Test:

i) Thcrc shatl bc two scctio[s in thc qucstiot] papcr, namcly, Scction A and

Sertiou B.

a) Section A shall have one questior equally distributed over LInit-I and

Uuit-II.

b) Section B shall irz*'e four questions equally distributed over Unit-III
and l,nit-IV.

ii) Etch questit,n shall be of the sa:ne *'eightage o{ 12 rnark>'

iii) Thcrc -.ia-11 'cc 100'li irrrct'lrd chr;icc'

2t



i

Revised Syllabi and Course of Study of Two years Master Degree
Programme in Maflrematics (CBCS)

University of Jarnmu.

SEMESTER II
(ExaEination to bc hcld in lllay 2ff2 4, Xt2S, 2026)

Course Code: PSMATC2OS Course Titls Diferential Geometry
Credits: O4 Total Number of Lectures: 60

Maximum Marks: 100, NIinor I: 20 Marks, Minor fI: 20 Marks,
Mqior: 60 Marks

Objectives: Being a fundamenta.l course, this course aims at preparing
students to rearlise and do matheuretics geometrically b1- understtuding curves,
surfaces and geodesics.

Prereqrrisite of this course: Uudergradurrte cours€s oll Calculus, Vector
Calculus and Three Dmensiunal G@mctry

Structure of the Course: This coursc is dividcd into four units of 15 class
lectrlr€s each, &'herein one lecture is of one horrr drration.

Unit-I

Crrrves: Differentiable curr.es, arc length. parametrizltion by a.rc length, plane
cuft'es, plane curiature, Dneckd curyaiue. F\lrdaraental Theorerus for plale
currr'es.

Cun'es in sprcu Tangent, ur.rrmtr.l and biuonnal ulit vrctors. curvature and
toi-siol. Oriented Serret lrrrrue, Fernet- Serrei theoietlr. Fundanlental Tlreorenr
f<.rr curves in ?rl. Properties of curvtr such ;rs llelix. Bertr.and mete, involute.
cllrr,-e.s on sphete.

Unit-II

Srrdares: A regular surface. exaruples, coordinate charts. cbaage of coordiaate
. differentiable fulctions, difmmorphism, tangent plaJ]e. unit normal vector,
oricltcd surfaccs. flrst fundamcntal form, clcmcut of arc lc[gth. inraniaocc of
lirre elerrrerrt ut(ler coor(liuate chalge, augle bet\t'eel two crrrves. orthogornl
paraructrization, ,A.rca" cumaturc for surfaccs, Eulcr's sork on surlhccs, Prin-
r:iple curvatures, line of curtaiure. Rodrigue's fonrrula, Gauss rrnp, second
fundamencal tbrm. Melsnie.r's theorem, Gaussian curirature. Dupin indicatrix.

UniLIII

Metric Equivalerce of Surfuce: Isometry, local isometry, Christoffel syurbols,
Theorema Egreguem. Gauss €qu.*ions, Nlainardi- Codazzi equatioos. Statement
r.,f Fundumental thet-,rem for regular surftrctxi, Line of curvature, asymptotic lile,
special. Geodesic cuntrture.

u4'1&)2*
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Unit-IV

Geodesics: Lucal clistalrce, minimiziug properties of geoderics, exputlential map.

Ilopf-Rinou, Theoren. Statement of Hopf's Umlarrf-satz. Gausr+I]onttet Theo'
renr. S<.rme applications of Gauss-Brlnnet Tlrtrrern.

Text Books:
John i\IcCleary, Geomet*' From a DiFrerentiable Poiut of Yiew. Cambridge Uni-
rcrsitv Prcss, 1994.

Reference Books:

1. D.T. Strrrik. Difierertiai Geometry, .{ddison Wesley, 1961.

2. Nir:lala Parkash, Difereutia.l Geornetty, T?r.ta \lacclalv Hill. Publicatiolr

lompany', Ncw Dclhi.

3. !V. Klingenberg, A Couse in Diffelential Geometrl'. Springcr-\'erlag. New
Y<-rtk. 1971i.

1. \{- Do Carruo: Differeniia] Geomr:tr-v of C,:n'e-* aud surfaces, Prentice
Hall Engle*'ood Cliff's. N.J. 1!)76.

Schente of Examination:
T'herc shail 1..,r, lhree teils and the stttdents siraLll b,' ,:on"inuou-{lw tvaluirte.l

or llie br.ris of tleir pcrf,.-ri[rancs ,1; fqlier|s:

Theory S,vllabus to be
cor,crcd in the
exaruiuatior r

Tinre
tcd for thc
exa[riuatiou

Z \leiglrt. age
rna Lks

l\{iuol test-I [af-
tcr 30 da)-s)

\p to 25 (k 1 hour 30 rrrir. 2t)

Minor tcst-II
(after' 60 rlays)

lp to 50 7c t hour 30 mio. 20

Majol test (af-
tcr 90 davs)

rrp to 100 %, 3 irorl 60

Note for paper settitrg of Major Test:

i) There uhall be two sections in the question paper, namelv, Section A and
Section B.

a) Section A shatl have one quGtion equa.lly distributed oler Unii-I and
Utrit-II.

b) Section B shall harne four questions equally distributed orer U i-III
and Uoit-IV.

EacJ-r rlrestiorr slall be of the saure weiglrtage of 12 ruar-\.s.

There shall be 100 % internal choice.

ii)

iii)
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