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PATNA UNIVERSITY

COURSE OF STUDY
M.A/M.Sc. MATHEMATICS

SEMESTER- L 1L HI & 1V
CHOICE BASED CREIMT SYSTEM (CBCS)
(To be effective from 2018-2019)



M.AL /M.Sc. Mathematics
SCHEME OF EXAMINATION

Fassing of Examination and Promotion Rule

The Post Graduste Course in Mathematics shall be of two scademic sessions comprising of
FOUR SEMFSTERS. Fach academic session shall consist of two Semesters - | & I from July
io December and Semester - [ & IV from January oo June.

Each theory paper imespective of their mature and credits shall be of 100 marks out of which the
performance of o student in cach paper will be assessed on the basis of Continuous [memal
Assessmeni {CLA) of 30 marks and the Fnd Semester Exambnation (FSE) consisting of 70
marks.

The components of CILA shall be

(a) Two Mid Semester Written Tesas of one hour duration esch 15 Marks
(h) Seminar/gquiz 5 Marks
le) Asszgnment § Marks
(d) Punctuality & Conduct 5 Marks

lowl 30 Marks

I. There shall be no supplementary examination in any of the Semester Course (1, I, 1 & V)

2. A siudent who has appearcd at the C1A and atended the required minimum percentage (75%)
of the attendance in theory shall be permiticd o appear in the End Semester Examination
(ESE),

3. To be declared passed in FSE in any subject, a students must secure at least 45% marks in cach
paper separately

A studeni has o securg minimum 43% marks i CIA of any paper. In case, & stislent fails 1o
secure minnmam 0% marks in ClA of any paper. he'she will be declared fuil in that paper.
Students shall have to reappear in that paper and in C1A expmination alse in the seme semester
of et academic seson.

If stucdents fail to secure minimem 50% marks in CLA of my paper his result will be declarcd as
Tl in that paper. Saudents shall have 1o reappear in that paper in the sume semester of next
aciudeme sasson,

A promoted candidate. i be has passed in CIA bt fails in theory paper/'papers, he'she shall
retnin hisher ClA award and will rénppear in the theory paper only of the semesier whenever
mvuilable. However, il o candidate is declared fuil in sny End Semestier Examination, shall
retain nothing and will have to redo the course work of falled semesier again and he has o

sppear again in CLA as-well-as in theory paper,

4. If a candidate passes in ot least (wo paper in hisher First, Second and thind End Semester
Exmmination, he'she shall be promoted 1o next higher semester. Bt bo/she will have to chenr
their hacklog papers in the next end semester cxamination of thal semesier whenever il s
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available. Fven il o student b5 promaoted 0 founh semester Bis finad result will only be declared
witien heshe has cleared all their hacklog papers,

Finad resuli of M Sc. will e published only afler he/she has cleared all the 16 paper secuning
mrinimum qualifying marks

Student shafl be awarded Grade Point (GP) of the end of cach scmester examination snd
Cumulative Grade Point (CGE) 8 the end of final End Semester Examination m 10 pomt
scoring syslem,

Declaration of Hesuln

The fllowing grsding svslem shall be wsed by ieacher! Examination depanment
| Letter Girade Percentage Range | Number  of  Lener | Description of Grade |

Lrrade

0 | e 10 | Ousanding

m P Bil-K9 9 Exvellent

EX =14 & Very Good
b — i - == 1=

A il-ht I | . B Ui .
| B 50-59 I Average
B 4549 ] Pass
[ F Less than 45 | Lass than § 1'ail

A stdent shall be declarad 1o have pasied and promoted o the sext semester whon he/she
cums B oor above grade in the semester examination covering comingous evaluation, mid rem
:lrhi end term examination.
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Svllabus of M.A/M.Sc. (Mathematics) Semester |

PAPER I (MAT CC 01)
Abstract Algehra

Adlsstract Algebea
Preveguisites: Introduction o Group, Plementary Propertics of Ciroup, Finite Group.

and subgroup, Cvelic Group, Pesmmahon Oroup, Properies of Permutations,
riregs, integrad Domilns, Clurscbenstie of pligs

Umit 13 Homaomorphism, Group sctions, Svlow theerems, Normal and suboormal series
composition serics o a proup. Jordun-  Holder  Theorem.  Solvable  groups,
cosmmrntor subgroup of & proeg, Silprent groeps

Umit 2: Ring bomaimaiphisii, isomsorphisn, guothent nings, ldenls, Komel of ring
bomomorphism, principal ideal ring mnd domun, prime and maximal idenl, Foclidean
domain

Umit 3 Extension Meids , algebraic and transcendenta] extensson. spliming fickd of
Pobynomaal. separable and inscparable extension, normal extension. constructible
real numbers,

Umid 4 @ Cyvelic Modules, simple Modales, seri-simple Modules, Schar's Lemma, Free

Modules,

Uit & Solution of equaions by radicals, insolvability of eguations of degree 5 by
ridscils

Heferenoes @

l. L M. Herstein == Topics in Algebm.

2, ML Arn - Alpebra

1, L S Luther & LRSS Possi - Algebra Vols T& 11 Nomosa Peblication Hiouse
4, DS, Dhenmit and BM. Foote:- Ahstract Alpchra

5 WA Gopalasknshooan == Uneversiny Algebra
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PAPER I (MAT CC-02)

Real Analysis

Heal Analysis

Uit 1z Seguences and serles of funcuons, pointwise and uniform converpgence, Cauchy
criterion for mniform convergence, Weterstrass-M iest, Abel’s and Dinchiet’s
test for uniform convengencd.

Umit 2: Uniform convergence and differentiation. Wewersirass approximation theorem

Power serics, Uniquencss theorem for power series, Able’s ond Tauber's theotem.

Uit 3 :Defmibon and examples of Riemann-Stichjc’s megral Propeny of integral,

Inbegratson and differentintion, the fandamental theorem of Calculus, Integration
O vector valued function, rectifiable cairves
Umit 4 1 Functions of several varfables, linear tmnsformation, Derivalives in an open subsc
of R™.chain rule.partial derivatives, mterchange of order of differentintion.
derivative. of higher orders, Taylor™s theorem.

Uit § : Inverse function theorem. Implicht function theorem, Jacobans, Fxtremum
Problems with constraints, |agrange's multsplier methods, differentiation of
Integrals, parition of unity, Differentiol forms, Stoke's (heonem.

Referemeoes -

I, W, Rughin ;- Principles of Mathematicsl Analysis
2. T. M. Apostal ;- Mathematical Analysis
Y LP. Nasanson - Theory of function of Real Yarisble

4. HL Rovden - Real Analysis

i3
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PAPER I (MAT CC-03)

Linear Algebra
Linear Algebra

Ulmin 12 Fire dime nsional voctor spances; | irear transforimalions and their matms
representations, rank: sysems of Lscar squations, cigenvalues and eigenvecton,

minimal polynomisl, Caylev-Hamilon Theorem, diagonslimton

Umdt 25 Hermithn, SkewHermition and wiitary matnices; Finite dimensiomal inner product
spaces. Liram-Schmidi onhonomialization paocess, sell-adjoint operaton.

Limit ¥ - Similarty of lingar vanstormations, [avarian subspaces., reduction to
wriangudar forms, Nilpotent transfomuations, Index of Nilpotency, mvananis of 2
Nilpatent transformsitons, primary desomposition theorem, hoaedan blocks and
Josdan formy rational canonical form

Unit 4 ; Bilincar form. alpebra of bilmear form Motns of bilinear forms. degenerate and
Mon-degenerate bilincar forms, Alernating bilingar forms

Unit 8 Symmetric and Skew-symmetiie balipear forms, Quadrutic form, law of Inertin

Sylvester s theorem, [lermdtion forms definise forms,

Referemess

. K.Dama- Motrix and Lincar Algebea
21 % Lipschute:- Lincar Algebra, Schaum’s ouling senics
1 Holfman and Kunee:- Linear Algchea
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PAPER IV (MAT CC-04)

Discrete Mathematics

Diserete Muthemathes:

Graph Theory

Unit | ¢ Defimition of graphs . paths. cincuits and subpraphs, induced subgraphs, degree
of & verlen, connectivity, planar graphs and their properties, Trees and smple
applications of grophs.

Lartice Theory

Unii 2 : Lattices as partinlly ordered sets and their propemics, lattices as algehraic syssem,
Sub lattices, direct products and Homomaorphasms of Lattices some special lattices
eg Complete lnttices. complemented lattices and disinbative lamices.

Boolean Algebra

Unit 3 : Boolean algobra as & complemented distributive litice, Boolean rings.
identification of Boolenn slgebra and Boolean rings, sub-algebra and gencrators,

Unit 4 : Boolean homomorphism and ring homomorphism ideals in a Boolean algebos and
Disal ideals. Fundamental theorem of homomorphism and $10n°s represeniation
theorem for Boolean algebras and Boolean rings, simple application to cletrical
network, solvihility of Boolean equations and loghcal puzzles.

Combinatorics

Unit § : Permutation and combinations. partitions, pigeonhole principle, inclusion-exclusion
principle. genemting functions, recurrence relations.

References :

. K. Rosen :- Discrete Maothematics snd its applications

. 8. Lipschute and M. Lipson - Discrete Mathematics

. C. L Line- Elements of Diserete Mathematics

. EMendelson - Boolean Algebra and Switching Circuits

. Kobman, Bushi and Ross o~ Diserete Mathematscul Struciure

Beul G‘%@ﬁf@ (J%;‘G
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Syllabus of M.A/M.Sc (Mathematics) Semester I
PAPER V (MAT CC-05)
General Advanced Mathematics

Sel Theory:

Umit It Elementary set theory, fivite, countable and uncountable scis, Real
murmber systerm 15 a complete ordened fickd, Archimedenn property, supremim, infimum
Furrs 51 Theory:

Umit 11 2 Fueey Sets Versus Crisp sets, Busic delinitons, types, properises and represcrations
of Fussy sets, Conves [ uzey seta, Basies operatbon on Fuzey sel, a- Cuats, Docompositions
theorem, Complements, t= norm and -conorms, Fxtension prnciples and Simple applcution
of Farey sits,

Gruph Theory:

Umit 000 ¢ Ddefinition of graphs . pahs, circuits ond subgraphs, induced subgraphs, degroe of
vertex, commectivity, planar graphic aml their propertice. Troes and simple applications. of
raphs

Numbor Theory:

Umit 1V @ Divisiblity Theory In the Integers: Division Algorithim, the Createst Caommaon
Divisor. The Fuelidesn Algorithm, The Diophamtine Fopotions ax ¢y ¢, Fundamenial
Theem of Amthmeix

Helferemecs:

1. Kolman, Bushi and Boss = Disercte Mathematical Structune
2. Pundir And Pundir - Fuzey Scis & thew Apphcation,

3. GAKhr&B Yuan - Furzy sets.

4. Graph Theory | F. Harare, Addison Wesbey

5. ABaker, A concise introduction to the Theory of Numbers

b i v W
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PAPER VI (MAT CC-06)

Complex Analysis

Complex Analysis:

Unit 1 ¢ Algebrs of comples aumbers. e comples plane. polynomials, power Wi,
transcendentul Tunctions siuch us  cxponentiol, trigonometric and  hyperbolic
functions. Anslytie Munctions, Upuchy-Ricmann eustions

Unit 2 - Comtour iniegral. Cauchy™s theorem, Couchy's integral formula. Liouville's
theonzim.

Unit 3 © Tavior's théorem. Maximom madulus Prnciple. Schware's Lemma, Larent
Series. Isolated singularitees, Meromorphic function, Minag-Letller's theorem The
argument prngiple. Bouche’s theorem, fundamental theorem of algebm. Power

S

Umit 4 = Residues, Ciochy's residue theorem, Fvaluation of micgral. Brmches ol any
valucd funclioms with special refierence 1o ange. logz and Bilinear transformations,
their properties and  classifications, defimiton  and examples of conformal

mappines. Mahius | rensformations.

Heferences :

1. JB. Conway -Functions of one Complex Variables.

2. LV, Ahlfors - Complex Analysis

;f_‘..,.-'- d%;;: {-% %\‘:
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PAPER VII (MAT CC-07)
Differential and Integral Equation

Differential and Integral Equations

Umit 12 Initial Value problem and the equivalent inegral equation, n order equation in d
dimension as o firs onder system. Coneepts of local exiMence, existence and

unigueness of solution with examples.

Unit 11 Imtegral Fguations and their ¢laasifications. Eigen values and cigen functions.

Fredholm lmiegml equations of Second Kind, herative Schome and method of

SUCCERS Ve SPPIoXImaEtions.

Ui 3 & Ascoll- Areels iheorem, i theoiem on convergance of wlutions of &
family of Initial value problems. Picard- Lindelof theorem., Peano’s

existance theorem Corollanes. Kamke's convergence theorem

Uit 4 ¢ Ciromwall's mcguality, maximal and minimal solution, Differential incqualstics,
Uniqueness theorem, Nagume's and Osgoosd’s eritenia, successive approximations.

Heferomes

1. P, Hartman - Ordinsry Differential Equation
4 5.00.Mikhlin :- Lincar Inegral Eqguatsois

5. R.PKanwal -- Linear Integral Fquations, Theory and Technigues

.y .
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PAPER VIII (MAT CC-08)

Measure Theory

Measure theory:

Umit 12 [.chesgue outer measure, Measurahle scts Measunibility, hleasuzahle umctions,

Basret and | ehesgue messurnbilils, non- meisarable scis,

Unidd 2 : Imiegeation of non-pegative lunctions, the general imegel, linegmlion of seres,

Rienuamn and Lebesgue inegrals.

Unit 3 : The Four Derivatives, function of boundod variation, Lebesgue differentiation

Theorcms, Difterentiation and lmegrnon
Unit 4 : Measure and owter measure, extensson of measures, uniguencss of extension,

Completion of a measure, measarable spaces. Integration with respect to

MCAsL,

Unit §: The 1" -spaces, conves functions, Jensen inequality Holder's and Minkowski's

Ingualities, compleleness of  -spaces, convergenoe in masuee, Almaost

it Coiivergence.

Referonoes
1. Cide Barra == Measwne Theory and Integrabion
2, PE. Jain and V.P Gupta - Lebesque Mensure and Integraiion

-

3 LK. Rana - An [ntroduction to Measare and Integtation

4, TR, Holoirs- Measine Theory

P gy
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PAPER IX (MAT CC-09)

Topology
Unit 1 : Definition and examples of topolopical spaces, closed sets, dense subsets,
Neighbourhood, inferior, exterion, houndary and accumulation points, Derived
Scts, Bases und subbases, Subspaces and Relative wopology.

Umit 2 : Comtinuous Tunctions and homcomorphism, characterisation of continuity in
Terms of open sets, closed sets and closure, First snd second countible
wpological spaces Lindelof™s theorem, scparsble Spaces, second countability wnd
separability,

Unit 3 : Separation axioms Ty Ti ond T: spaces ond their basic properies,
mmmmfmtnmﬁmﬂinnmdmnpﬁmhﬁcmﬂnﬂ
compaciness and Finite infersection property.

Unit & Conncctedness, continuous function and connccted sets charsctenization of
Connectedness in termvs of a discrele two point space. conneciedness on real

Hime.

Unmit 5 : Regular and Normal spaces Ty and T, spaces, characierisations and basic
properics. Lirysohn’s lemma and Tactes extension Theomems.

References

1. G.F Simmons: Introduction ta Topology and Modern Anabysis
2. KK.Jha - Functional Analyiis, Advanced General Topology

3. Fution:- Algebrae Topology First Course

b
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PAPER X (MAT CC-10)

Number Theory

Number Theory:

Lnir-1

Divisibality, G C.0 nnd | C M, Primes, Fenmat numbers., congruences ind residues, theurerm of
Enler, Fermat snd Witson. solitss of congraences, linear congrismons, Chinese rermamder heicin
Umit-2

Arthmetical fusctions pin), p(e) asd dnjend oin), Mochu iiverion fonmala, congruences of higher
degree, congriences of prime power modull sind prime modulas, power residue.
Unit-}

Guiadrais residue. Legendrs symbuoly, lemmn of Guass and reciprosity law. Jacobi symbols, Farcy
series, rationil approsimation, Hurs it tweoren, iratiosal numbers, imationality of e and =,
Representation of the real numbers by decanaks,

LTI

Finse continuied fractions, wmphe comtanued (rctions, infinite sinple continecd fctions, periodic
continued fractiom, approasmaton by convorgende., best poasible approsamation, Pell’s cquatmns,
Lagrangs four sphere theorem,

Heferemar:
I Theory of Numbers, G H Handy and F M Wright, Oxford Scimce Publications, 2003,

3. Inireduetion wibe Theory of Rarmbers, | Niven and H S Zeckerman, Jokn Wikey & Sons. 1960,
1. Elementary Number Theors, [ M Bumon, Tatn McCirms Hill Publishing House,

L

4, Higher Arithemetic, M Davenport, Cambridge University Press, 1994

i Imtroduction to Amalytic Number Theory, T.M. Apostal, Narosa Fublshng House.



Svllabus of M.A/M.S¢ (Mathematics) Semester 111

PAPER XI (MAT CC-11)

Functional Analysis

Functional Analysis

Umit 1 : Normad lincar spaces, Ranach spaces and examples, Quotient space of normed lincar

Spouces and its completeness, eguivalent norms, Riess Lemma, Rasic propenics of
finite dimenssonal normeed Hinenr spaces and compactpeis.
Uil 2 ¢ Weak comvergence and bounded linear iransformation, normed linear spaces of
bounded lingar tmmsformations, dual spaces with examples, uniform boundness
theorem and some of It COMNSQuenees.

Umbt 3 1 Open mupping theorem and ¢losed graph thearem, Hahn: Banach Theorem on real

lincar spices. comples linear spaces and normed lincar spaces. Reflexive spaces,

Unit 4; Ianer product spaces. Riexr lenvma on Hilbert space. onthonormals scis and
Parseval’s identity, structume of Hilber spaces, Projection theorem Riess
Represendation Theosem.

Unit § 1 Adjoint of an operstor on a Hilhert space, Reflexivily of Hilberl spaces, Self-

sdioim Operaton, positive operalorn, Progection. Normal and unitary opcralors

References

I G5 Simmonse- lnbodoection o Topology and Maodern Anolysis

2. K.K.Jha: Functional Analysis, Advanced General Topolagy



PAPER XII (MAT CC-12)

Fluid Dynamics

Fluid Mechanies :
Uit 1 1 Lagrngian and Fulenon methods, Eguation of Continuity, Boundary Surfaces,
Sarcam lives, Path lines and Streak Fines, velocily potential, rrowstions! and rotational maotions,

vories lings.,

Unit 2 : Lagrange™s anad Fuler's equations of mistion, Bermoulli's theorem, equation ofmotion
by Mux method, equation referred o moving axis. implusive aclbons.

Unit 3 lrroisthonal Mobion in two dimensson, siream function, complex velogily
polential, sources, sinks, doublets and their images, conlormal mapping,
Milne-Thomgpean circle theorem.

Unit 4 ¢+ 1wo dimemsdonal irmotational motion produced by mation of a cireular,
coaxial and elliptic cvlinders m an infimite mass of liquid, kinetic cnergy of a
liguid. Theorem of Blasius, motion of a sphere through a liguid at rest at
infinity, liguid stroamimg past & fixed sphere, Bquation of motion of a
wphare, Stoke s sircam fuisciion

Undt & © Voriex motion and its clementary properiies, Kelvin's prool of permanenos,
Maotion due (o circular and rectilinear vertices
References
I, F.Chorlon - A text Book of Fluid Dynamics.

2. MDD, Rmsinghania:- Flusd Dynumacs

st @hhy SRS



PAPER X111 (MAT CC-13)

Classical Mechanics (Rigid Dynamics)

Umli 1 ¢ Crenenilised Co-ordfnates, Hiobsponsie and Son Holonomic sysioms
Lagrange sequations of motion, enorgy squatiom for conservative ficlds,

Unkt 2 : Hamiltor™s cononicil eguutions, Roullis equations, Hwmilton Principle,

Primcipl of Least Action.
Uit 3 : Soall Oseilloions, nommal O o-ordinaies, sormal mode of sibranon,

Uit 4 : Contact transformations, Lagrange beackets und Poisson backets. the mos

genernl infinitesimal contact wramlomation, Hamilion- Jacobi equation.

Unit § - Motivating problem of Coloulus of varistion, Euler: Lagrange equation

shorest distance, mimimum surfaces of revolation, Brachistochrone problem

Heferenoes

I AS Ramsey = Dynamics Pan [

3 51 Loney - Dynainbcs of partick and righd Bodies

¢
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PAPER XIV (MAT CC-14)
Optimization Techniques

Linear Programming

Unit 1 : Simplex method for unrestricted variable. Two phase method, Dual simplex micthod.
Purametric Linear programeing, Upper Bound technigue, Intcrior point algorithm, Linear

Choal programming.

Unit 2 : [meger programing, Branch and bound iechnique, Gamaory s algorithm

Non- Linear programming
Unit ¥ 2 One and multi-varishle unconstraimed optimization, Kahns- Tucker condition o

constrmmned optimiation, Wolfe's and Beale's met hads.
Unit 4 : Game theory, Two person- Zero sum games with mixad sirsicjics. Crruphicad

subition by expressing as 8 lincar progromiming problem

Umit & : Inventory theors, THfTeremt costs of inventory model, Determimste Economic
ot size model, 10K} with uniform demand and several productions of unequal length |

produciion roms of ogusl lengith EOL models Shorlages nol allowed, shonages

allowed

Heferenees:

1. H.A.Tsha - Operntions Research- An Inmoductson

&

Kanti Swarap, P Gupta and Man Mohan: Operations Research

1 PK.Gupta ond DS Hira - Operations Rescarch

o hag i
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PAPER XV (MAT CC-15)

Differential Geometry

Uit 1: Curves in spaces. porameters olwr than an: lengths. tangent principal normal.
binorinal and thiee Findamental planes, Curvature and torsion of space curves, Semel- Frenet
formulme, Fundamental theorem on spaces curves, Hekces, sphericad. indicutris, Involules and

Evolutes. Bemruind curves,

Unit 2 : Representation of surfaces, Curves on surlages in R spaces. wogem plane and
Nomal, Envelope, charmcwristic amd edpe of regression. developable surface of revolution,

directions on @ surlbee.

Unit 3 : Paramatne curves, anghe between them, first order and second onder magnitudes,
principal directions and lines of curvature, Normal Curvaure, Faler’s theorem and Meunier's
theorem, Theorem of Beltrami and Enneper, Gouss Charsclenistic equation, Mainandi- Codasei
uations

Uit 4 : Conpugate directions, lometnc lines, asympiotic lines and {seodesics- their
equations and propertics, curvatrire and torsion. their stractenes on surfsces of revolulion,

Bonnet's theorem, Claienut's theorem and Dupin’s indicary

Referenees:
1. C.E. Wentherbum:- Differential (reometry In Theee Dimensson
L LA Thorpe - BElementary Topics in Differentinl Cieometry

1 A Cimy : Dhiferential Geomeiry of three dimensions, Cambridge 1niversity Press

B @M‘ﬁ Laﬂ:%fixe
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List of Elective Paper (MAT EC-01 & MAT EC-02)

1.Fuzzy sets and their application
2. Mathematical Methods
3.Operational Research

4. Theory of Relativity

5.Galois Theory.

6. Advanced Topology

7.Banach Algebras
8.Commutative Algebra
9.Programming in C

r i
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1.Fuzzy set and their applications
Fuzzy Set Theory:

Umit 1 : Fuwory Sets Versus Unsp sets. Hasic definitions, tvpes, propemes and
representutions of Pusey sets, Convex Fueey sets, Basics operation on Fussy sl o- Culs,
Pecompositions theorem, Complemants, (- mrm ond  f-conorms, Exiension primeiplies

and Simple spplications of Fusey scts,

Eimie 25 Fuees logies - An overview of ¢lassical lngie, Mubtivalisesd logics, Fuess
proposdiiions, ey guantificrs. Lingustic vanable and hedpes, inlerence from conditional

ey propositions the composiional rule of mference.

Undt 3 : Approsimate Heasoming - An overview of Tueey expert system, Fuzey
meplication wnd their selection Multeondition] spproximaie reasoning the role ol furey

relation equation.

Uinkt 4 : An imtroduction 10 Fuesry contral - Puzry comrollers, Fuery nule base Fuzey

infenence engine Fussification, Deleesfication and the various defuzsification mehod
[ The centre of muaxims and the mean of maxima methods).

Uimit 8 5 Diecision making in Puzey Environment - Inddividual decision making,
Multiperson decision making, Multicrieria decision making, Mullistuge decision making,
Fuzry ranking methods, Fuery fmear programming.

Uimin i ; Mise Application specially in social seience, Miological Soence and enjgneermg

. reliability theory and mathematical siatistics
Heleremcis:

I, €5), Klirond B. Yuan = Furey scis and Fusry Logics.
20 WL Fimmermann, Foeey st theory and it Applications
YOGJ Klirand T, A Folger - Farey Sets, Uncertainty wnd Information.

4. Pandsr ond Pundir - Furey sets and their applicansons,

flﬂl"’;‘;iﬁﬁ M;l‘,{ Ep‘;k’g:?-—"h"lﬂ



2 Mathematical Methods

Unit 1 : Orthogonalisation, Bessel s Inegquality, Mean ermor minimization,completeness
relation, Welerstrass appeonimation theorem, polynomials of Legendre, Hermite and
Bessel. penerating Tunction. omhogoaality, recurrence relation and Rodrigue's formuls

Uit 2 ¢ Partial Differential Egquation and properties, concept of well posed problems,
Reduction of PI_E in two independent varables to the canonical forms, classification
in o elliptic. hyperbolic and parabolic equations, Laplace’s oquations in cartesiun,
eylindrical and spherical co-ordinates, Fquipotential surfaces, Tnterior and exterior
Ihrichlet problerm, the Maximum= Minimum property, solutions and U niguemcis,
Dirichlet's problem for & circle. mdamental propenies of Harmonie function.

Unit 3 : Wave cquation in one dimension and two dimension, vibrations of struck and
plucked string with fixed ends, homogeneoies rectangular and circular membranes.
eigen vibrations. [)' Alermbent's solution of one dimensional wave equation. One
dime-nsional Diffusion equation & solution of initial value problem by integral
transform |

Limit 4 : Temors Transformaiions of Ce-ordinates, contrvariznt and covamant vecions
Symmetric and skew-symmetric tensors, addition and multiplication of wnsors,
Contraciion and compoRtion of tensors, Quotient law.

Unit § : Reciprocal symmetric tensors of the second order, ChristolTel's symbols, covarian
derivative of a contravarant vector, Co-variant derivative of a covanam vector,

govaran derivatives of tensors, curl of B veetor, Divergence of o covariani veclor,
Laplacian of a scalor invarimn,

Referemues;
1. LM, Sneddon:- Ekiments of Partial Differentis]l Equations
2. K. Courant and [3. Hilberi:- Methods of Mathematical Physics Vol 1 & Vol 11
3. (E. Weatherbum : - Riemangiun Geometry and Tensor caloulus

4. Smirmov and Tvchonof - Partial Differential Bgquations,
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3. Operations Rescarch
Umit 1: Quening Theory- Poisson probability law, Distribution of inter-arrival time,
Distribation of lime between succesive amivals, Differentinl difference oguation of M M |1

con (FIFOL MM T NFIFO .M (MC o« FIFO.M [MIC: NIFIFO,

Unit 2: Information Theory : NDescription of communication system, Mathematical definition
ol infrmation, Axismatic approach Lo infermabon, Measures of uncertainty. ntropy In hao

dimensions- property. conditional entropy.

Unit X : Chonnel capacity, Fillciency and redundancy. Encoding, Funo-encoding procedure.

Mepessary and sulTicient condilion, average bength of encoded message.

Umit 4: Replacement Mosdel- introduction concepls of present value, replacement of
iems whose mamnlemnee cost increase witls thine and value of money also changes,

Replacernent of ilems that fail completely, individual and group replacement policy,
Umit § 2 Sequencing -~ N jobs and 2 machines. N jobs and 3 machines, N jobs M machines.

References!

I, HLA Taha - Operations Rescarch- An Intmoduction

Fd

Kanti Swarup, PLK Gupta and Man Mohan: Operations Research

1, PK.Gupts and DS, Him - Operations Besearch.
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4. Theory of Relativity

Umie 1: General theory ol Roelativitys Prmciple sl eguivalent and genesal coverismce. Eimaiein Tield
cjuatlons and ds Mewlonian appeos lmsidion

Umit 21 Sclware- Schild exsermal solution and s setropic fomm, BirkhalY theorem. planctary arbsis
il mnalisguiiss of Koples's lnws o gescisl relntis ity

Umit 3 ; Advance of peribelion of o plangt, Bending of light ruys in & gravintional feld,
Ciray st bomal dhilh o specii) D insein theoey

Umit & Doergy Mosmentum of tensor of 8 perlect Muid, Schware- Schild imemal solution, Eaergy
Mvwsmuminian fensor of 0 eleceromagnetic Teld, Finstein Mavwell oquatson, Reisener-
Basrdstmim Skl

Unit & - Cosmology- [insein modiled Neld cguation with cosmslogical 1enm satic cosmological
models of Einstoim snd De-Sitler, thelr denvation propeies ond comparison with the sciusl
T

Reberemocs.

. CE, Weatherbum - An Introsiuction 1o K iemenien Geometry aind the lensorn caleilus,
ALY Edddiigion - The Malleinuical oy of Relativiry,

. Gowal and Gupta - Theoty of Relalivits
i, R Audler, M. Barn, M, Scheifer - introductzn i General Relazivity.
5. 10 Sy o Spuee il sy oF Relalisily & Goneral thevr of Relativity,
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5.Galois Theory

Uit B: Rings, exonples of ringd, ideals, prime pod masimal ideals, Integral domains,
Fuclidean Domains, Principal Ideal Domains and 1 rnsgoe Factonizations [Domains.
Palynomanl rings over LIFI's.

Unit 2: Fickds. Charsctenistic and pame subbelds. feld extensions, finike, al gebric and
fimitely penerated fickd exlmsions, algebraice closures.

Umit ¥ ; Splitting Gelds, normats extensaan, Multiple roots, Finite fickds. scparabie
Extension.

Umit 4 : Gabois group, Fandamental Theoram of (Gialois Theory, Solvahility by radicals.
Cialons theoem on sodvability. Cyclic and abelian extensons, Classicsl miler and Compass
xRS,

Heferemon:

5. Dummit and B M. Foote. Abstract Algebra

Joseph Rotman, Galois Theory

M fcobson. Basic Alpebn 2™ o, Hindustan Publising Co 1984
5. Lang, Algebm 1, 111 Edition, Addison Wesley, 20605
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6. Advanced Topology

Umit 1: Countably compact spaces, sequentially compact spaces, totally bounded metric
EpIce s

Umit 21 | ehesgui's covering bemmi, spaces of continuoys funcbons, Arrela-Ascoll
Theorem, Welersriss's appeoxinution theorem,

Unbt 3 : Stone Wentntmna's Iheoaem, metrizuble spaces and mesrization theorems.
Limiform spescs, Topodopy of uniform spoces

Umit 4 : Uniform continairy, uniform metrizable topologlcal spices, metrimble wniform
spaces

Usit 5: Some properties of completely regular spaces. the Stone-Chech compactificathon,
Referenee:

1. 5 Willard: General Topology, Addison - Weskey 1970

2. 8W, Davis: Topoloey, Tl 2006

3, Kk Jhe Advanced Gereral Topology, Nav Bharat Prakishas, Paing
4. GLF Simmons: An intreduction io Topology and Modern analysis
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7. Banach Algebras

Unit 1: Elementary properties and Fuamples of Banach Algebras, Ideal quotients, the
specirum of #n clement, dependence of spectrum on alpebra, Abelian Banach Algebras.

Unit 2: Elemientary propemies of C*-Algeheas and examples, Abelian Alpebeas and
fumctional caleolus, positive ehirmenis

Umit 3 : ldbcals and quotients, representations of C* - Alpebras and the Gelfand-Maimark
COMIruCT .

Unmit 4 : Spectral measunes and representations of Abelian C*-Algebrus, Special theorem.

Umit 5 Topologics on Bl the double commutant rem amd Abelion Yon  Neumann
Adgehons

Referenee:

I I8, Conway: A coumsg in Fusctionsl Anilysis. springer 195K

2 RV, Kadison and LR, Ringrose: Fundamentals of the theory of Opertor Alpebras,
AMS 1997

J. G Murphy: C® -Alpebras and Operator theory, Academic Press 1990
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8. Commutative Algebra

Unit 13 Ring and ring homomarphishms, idealy, quotiont rings, Zem divisors. Nilpotent
elements unils, prime ideals and maximal ideals, Nil Radical und Jacobson Radical,
Oiperations on iWeals, eviension and contraction

Lmit 2: Modules and module homomorphistms. sub-maodules. quotient modules,

Operations on sub-modules, Direct sum and products, Finitely pencrated modules, exset
seeuences,

Uimdt 3 : Tensor product of modides, restrictlon and exiension of sealinrs, evactness
properties of tensor product, Algebeas, Tensor product of algchras,

Uit 4 1 Locol properties, extended and contracted ideals in ring of fructions, primary

decompositions, imtegral dependence, the going-ep theorem, integrally closed integeal
domains, the going-down theorem. chain conditions

Uit 5: Primury decompositions in Noctheran ring, Artin rings, discreie valuation rings,
Dedekind domains, Fractional ideals.

Reference:

1. MF. Atiyah and 1.G. Macdonald: Introduction 1o Commutative Algebr- Addison -
Weshey

I W Metsurmura: Commutative ring theors, Camb. Univ. Press

Y. NS Gopala Krishnan- Commulative algeben

4, 5. Lang: Algehra, springer

3. [P Patil, Panl, Storch: Introduction 1o Algebeic Geometry and Cormmistative
Algebra. Anshan Publishers
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9. Programming in C

Thewry

P S ek b =

Imroduction o programming anguages. C language and fs lenlures
Understanding of Structune of Programme in ©

Rasic data types, Libewry in €,

Operntors and o spression in

Functions uscd fior inpa amd output in €.

Conditivnal branching in C, use of [f-then

Loxaping in ©, use of for loop, while loop, do-while loop, nested loops
Abporithm and Flow Chars,

E

B bh s —

. =0 -HCN |

Some simple programmes use in O
Leap ~vear

Cienerute first n-primes

Rirsts of quasdrulic equations,

Convert o number o any given hase.
Cienerute Gimil neperfoct numbers

Sinc and Cosine by Taybors serics.
Adbditiomn sl multiplication of matrices
Transpose of 8 matris

fh Imvgrse of & makrs.

Rifirvices

I
L

o ¥ knmitkar et

Robert lafore; O programmong.
L. Balaguruswami: Programming in ANS| C
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