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STRUCTIURE

The siructure of d 5c Mathemancs will be as under

MT-101
MT-102
MT-103
MT-164

Semester 1

MT-10%
MT- 166

MT-20]
MT-202
Mi-2103
MT-204

Semesier 11

NT-208
KT -2

hA T 404K
MT-302
BAT -3

Semester 1

BT
MT-5i5
WT-3
MT-207
MT-I0K

MT =l
e T
Mt

semester |y

MT il
MT -5
MT M.
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WMTHE

Real Analysis -1
Topalogy
-l
Dilferential equations
Any one of the followings
Classical Mechanics
Comyputer Programmmg with Cv

Real Analysis -1

Complex Analysis -1

Field Iheory

ndatheanalical Methods -1
Amy one of the follewing

Solid Mechanics

“omber Theory

Funciional Analvsis
Fluid Mechanics
Algebra -1

Any two of the fullowings
Eatice Theory
Pifferential Geanwin
Coding Theory
Mathematical Modetling
Malbemaical Siatistics

Matheiratical Methods -1
Giraph Theon
Cpnismuiine Algobra

Ay twi of 1he followings
Cpmbengtoncs
Applicd Numerical hethods
Alwebraic Topologs
Conpiv s Adalvsis -13
Cruantmalnge Tochiag. -
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MT-101: REaL ANALYSIS — ]

Partally Ordered scts. Well Crdered sels, Axioms of Cheice, Zorn's lemnw
Countabie and Uncoyniable sels, Schrouder - Bernsiein theorem, Relation
between carcinabity of s st and is power scl. Hypothesie of Continuum,
Cantor set, Cantor tike sots. {10 Hours)

2 The Lebesgue Function Lebesague outer measure, Measurable se1s, o-algebra,
Borel se:, Begularity of measyre Measurshie fimctions, Borel gets and,
Measurzbility. (15 Hobirs}

3 Imegration of Dod-Begative functions of real vanables, Fatou's lemmy
Lebesgrte morcione VOl Agency wotem, The gencea Lebegue infepral,
Lebesgue dominared Convergence thearem, [ntegration of sgries, COMparison
of Riemann and Lebesgue [niegrals ¢15 Hou ry)

4, Detivatives, functions of bounded variation, Positive, o2gative and iolal
varation, Continuity almeos overy where and diffecerstiability alinog oviry
where of 2 function of bounded variation Propeniies of the funcrions of
tounded variation, Propeities. Yitli's vovering thegrem Fundamental thearem
of inlegral caleylus for Lebesgue integrals {20Hours}

Recommended Books :- ’

1 G. de Barre - Measure Theory and Integration-New Age Inlernatronal (P) Lig,

' Chapierl An 1517 Chapler2. Ant 21102 ¢, Chapter 3. An.
3l 3234 Cliapler 44 4n 4 4 1o 1.4 Chapters 9 An g 3

2. Reyden HL :- Real Analysis 3™ edition Prentioe - Hall of Inia (p} Limited
New: DelhiChapter § An |

Reference Books -

i Berbenan S . Measure Theory and Integration Mc Millian New York 1965

2 Halmos PR Measure Theon Springe iterulional student Edition Warasy
Publishing House, New Delfy

1 Rana LK. . An Introduction to Measure and {ntepraton, Narosa Publishing
House. New Dethi. 1997 Chapler 4+ An 4

d Stmmons GF  Introduction o topology and Modem Analysis, MeGraw Hijl

Book Compam Men Yorl, 1y ? Chapt 1 4n 4 pg

)



MT-L02: TOPOLOGY

b Topological spaces, Basis for iopology. The onkr wpolugy . Subspace Wwpology.
closed scis & limit points, Contingous funclions, The Product fopology, Tow
quotieni opolagy. (20 hours) {sec. 21,22, 23,2526 2.7 28 211 (1}

3. Conmected spaces, Connected sets in the rea) line, Components & path
components, Lacal conmectedness, Compact  spaces, Limit poimt compactness.
(20 hours){Sec. 3.1,3.2,1.3,34,3.5,3.7, 38 [1])

3. The countability axioms, The separation  axioms. The Unysohn
Lemns. (12 baarayfSec. 4.1, 4 2. 4.3 [1]) _

3. Ihe lvchonoft Cheorem, Compieiely regular spaces. (B Lowrs)| Sec. 5.3, 5.2 [1]}

Recommended Books ;-
1 IR Munkres - Topology (A first course), Prentice Hall of Imdia Ltd

Reference Book !
I KD Joshi- Imroduction (o general topology, (Wiley Eastern)

MT-103: ALGEBRA -1

1. Direct product of subgroups, Class equation, Cauchy's Theorenm, Sylow Theorern.
Sahmble groups, Jordan - Holder Theorem. (30 hours) {Sec. 110, 112, L1Z
114 1]}

2. Euclidean donsins, Principal ideal domains, Unique Faclorization domains,
Polynomin! rings, Roots of polynomials. faclorization of polynomials. {20 kours)
{Sec. 2.10,2.11.212,213. 214215 216 |1]}

1 Noeilerian rings. Hilbert basis Theorem. (10 hour} {Rec 3.0 21t

Recomwended Books ;-

1 N.S. Gopalkrishnan University Algebra Wiley — Eastern 1984

? NS Gopalksishran, Commulative Algebra Oxonian press pyt. Lid.
Mew Delhi, 1988

Reference Books: -
i, LN, Herstein : Topits in Algebra Wiley - Eastern, 193%
2. N Jacobson : Basic Algebra Voi.
1B Freleigh First Conrse in Abstran Algebre
4 Tainand Bhanachan: - Basic Abstract Algebr:

£,

-



MUE-1404: INFFERENTIAL FQUATIONS

Pever senes solutions amd specia! Manctions -

Introducnion  a review of power senes  Series solutions of first onder squalions.
Second order Linear equations. ordirry points. existence of uniqne solytion at
ordinary points  Regmlar singular poinls Frobertins method of series salutions,
[idicial equalions { 15 boars) )

2. Some special functions of Mathematics Physics -
Legendre's and Bessel's differential Equations. Legendre's and Bessel's functions .
and their
i Applications 0 185 hours ) )
Partial diffecential equations of (he second order: -
Crgin applicaticns i Physics, Linear P.DE with constant cocfficients. Linear
B.DLE. with vamable cotlMicicnts Classification of PD.E of second order.
Chamcienstics curves.  Charactensuc curves of socond order equalions.
Charactenistics of Equations in three variables Tl soluiion of Linear Hyperbolic
Equations Riemgnn - Creen's functions  Sepamation of varisbles The method
of iteprat wanstorm (27 Hourst
Recommended Books :-
I GF Sumtnons - Thfferengal Equations
Ch 5 Articles 2% 3 27 78 angd 29
Choo Articles 31 i 34 38
2 lan Sneddom Elements of Partal Differential Equations,

Chyamecles—1 2 V4 56 TR Y and In

Referenoes Boaky ;-

1

-

Arfken Mutbeatical Methods for Physics
Churchult and Brewn Founer Senes and Boandan Valme Problene

MT 105 ; CLASSMOAL MECHAMCS

Slecliiee s o0 mare 4 SE e - - e cem o artcle coerstenrEs. N
flembret s panaiple and [afiranee « emethons velocdsy demendenr potenisal and
the Aissypern Sio.cop s oaple appliations of the Eagrangus ormsabions ; L
Hiwrs



=

TN

Hanuiion's ouncipie some seghmanes of the caleulps of saratiens Darivation of
Lagianman equaizons Bom Hamilon's prawiple. Extension of Hamiligup's
principle to nonholonomic system. consenalion theorems and symmetry,
propedics (TF Hours)

The wndependent w-oiditines of a nad body. anthogonal transformations Formual
propertivs of i mansformanans matrix, The Euler angles. The Caylev-Klcin
paramcters and relued guaniiies finire rofainns, Rate of the change of 5 vecter.
Angular momerdwn and Kinetic encrgy of motion about 2 point. Tensors and
dyadics, The imertiz tensor and The mament of inertiz. The eigen values of the
Inertia tensor and Principle axis transformations {15 Bours)

Legendre transformations and the Hamilton equation of motion. Derivation of

+ Hamilton's equation from a variations principle. The principle of icast action. (tn

Hours)

The equations of canonical transformations Generating Functions Examples of
Canomeal transformalions Condilons for » lrapslormatior 10 be Canpoical
Bilinear imariant conditions, Poisson Bracket's (Definition), Invarizmge of
Foisson Brackets™ with respect 1o Canonica) ran<formations. (1% Howry)

Recommended Books :-

. L

H Croldstein - Classical Mechanies. ( Addison Wesley)
Chapter’s §.2.4.358.4

Reference Books :-

1. Carban and Sieble : Classical Mechanics,( fohn Wiley press} .
2. Marian : Classical Dvnamics, | Acaderge Press)

3. Sudarsan & Mulmnda; Classical Mechsnics

4. J.C. Upadhvaya : Classfcal Mechanics, (Himalaya Publishing House)

O

. L

MT 106: PROGRAMMING WITH C++

Eiementary Conoepes: |5 hours]
Inroduction, output operalor, characters, literals, variables and declararion
program foken, initializing varmbles and constants, inpul operatar,

Fundamental Types: (8 bours]

Numeric. Botlean. cnumeration. character micger.  arthmetic, increment.
decrement, and camposite assignment opersiors  Flooting point e conversion,
mnmeric ontflow. round-aff error. and e e-fonual



Condionial stalmenls i fuaners)

If. IiFlse stalcments. statement blocks. compound comditions, slwil-clrcigting,
. Boolean expressions. nesled selection alse-if swich siatements and conditionsl

A PTESITN OPETatars.

hieration: | 14r bonars|
The while stalement. leminaling a loop. de-while. for statements. break. cORMRLC
and go-io Statements

Functions. [ 1 hours]

Sandard librane functions  wser defined Funciions, fest drivers. funcuonal
declaranens. local variables and funclions. void functions, Boolean lungtions.
Input-Onatprut funct:ons. passing py reference, passing by constant refercnce, wling
fanction, slope. over loading. main fanction. defaull arguments.

Amays. |10 hours}

Processing and initialization of armays. amay index. passing an array 10 a function.
Jinear search, bubble sori, binary search algorithms, arrays wilh enumergnoens
npes. fype definitions. multi-dimensional arrays

Practrcals.

1 Am three simple grograms on conditional staternsnts.
*  4m three simple programs dn do and de-while

1 Any tao sumple programs da uscr defined functions
4 Programs on Bubble sorl und Lincar search

Recommended Book: -

1

Tohn R. Hubbard, Programming with C™ Schawra’s outling series. 002

Refvicne: Books -

|
2

Deital H.M. and Deral P ). €=+ How 1o prograin. Prenmice Hall 6t indu, 1993
Capper. D.M. Introducing C++ for Scicousts. Enginecrs and Mathomsticians.
Springer —Verlag 1994,

MT-201;: REAL ANALYSIS-TY

Introduction (o gencral measure (3 hours)

. Lp-spaces. Com oy lunchions lensen’s incqualits. the iequalines of Holder s
and Minkowsks € ompleteness of Lp-spaces {Hessz-Fischer Theorem) (12
hiats )



CTRACTEEI 1 Wivdalll e cotns Argeiice i mein of order P oalmost udarm
vonvergenee, Egoroffs theorem. Implications anoig Ihem, (55 hours ¥

4. Sigoed Measures and The Habe Decompocition, The Jordgn Decompasition,
The Radon  Nikodym theorom, Applications of Radosi — Wikody i desorem
Lebesgne Decomposiuon theorem, Boerded Linesr Funcuonals o Lp. Rigsz
represeniation theorem for Lp (p>13 (20 kours )

5° Mcasurability in a product space, product measure, Fubing's Theorem,
Lebesgue measurg in Euclidean space. ¢ 10 howrs |
LE
" Recommended Books :-
L. G. de Barm: Measure Theory ard Integration
’ New Age International (p) imited, chapier 3 Art 5.1 o 5.6
Chapter 6. An. 6.110 6.5 Chapter. An. 7.1 10 7.4
Chapter 8. At B L1085 Chapter 10. Ant 10.) to 10.3
3. Royden H 1 - Real Analysis ¥ edmon Prentice - Hol of [ndia (p} Beited
New Dedhi,

Reference Books: -
1. Berberign 8K - Measure Theory and Integration. McMillan New York 1963
2. Halmos P.R :- Measuee Theory, Springer Intermational student Edition,
Narosa Publishing House, New Delhi.
¥ RapalK. :+ An ntroduction o Measure and Imtegration.
Naresa Publishing House, New Delhi, 1997 Chapior 7 At 7.3
4. Walter Rudir - Real and Complex Anzlysis (1986), Tata McGraw-Hill New
’ York

MT202; COMPLEX ANALYSIS- §

L1 . Topology of C. cpen scts, connecied subsets. components of open sels, uniform
Q}; Convergence of soquences and series of functions. Wierstrass. M-tesl, power
series, adius of convergence. [6 boura)
2. Arghytic functions, exponential fonctions branch of z Iogarithm. C-R equations.
harmonic functions ang cogjugate |B hours|

1. Path snwarh path. piecewise smoath paths. conformal riap, Mobious
transformation. symumetrv. principle and orientation principle |& hours)

4. Ricmann-Sticttjes Iniegral and complea integral. line mtegml of a connnuous
functions along reciifiable paths, fuadamental theoremn of calenlus. I8 hours|

9



5 Power series Cxpansion of In Jpalvie RCLo. fuinbiuentid (heorent of
Algetwa Liouville’s theorcim. Maninmo modalys principle, ndex (windmg

anmbert of 7 curve sround a ot Cancin s theerem. Canch s integral formnia
i Morera's theorem  [10 haurs]

n Hometopic verswa of Cauchy s theoeent, simple connecuvity. logarhnic
dermvate of fize the Cpen Mapping theorem, the Argument  principle.
meromorphuc funcsions, Rouche’s theorem. |10 houry)

= Singularities. classification. Poles and essenii) singulacties. singular point.
LAUTCRL & 515, LASORL-Werslass trcorei. Rostdues and evaluation af
itegrals, Schwars s lemma |10 houry]

Recommended Books: -
1. 1B Conway, Funchoos of one comgplex variable, Springer-veriag,

Reference Booky: -
1. H Sitverman, Complex vanables. Houghton Milar & Co.
y 1 F Marsden. Basic Complex analysis, Freeman & Co

MT- 203 FiELD THEORY

1. Algebenic extensions. Spluting field. Algebraic closure, Separable and Inseparable
extensions. Normal exiension. Perfect fields of finiic ficlds. (3 hour

?  Galois extensions, fndamental theoreni. Roots of Unity solvabilits by radicals.
Trnscendental ¢xtensions transcendental base. (3D haurs)

Recommended Book:
1 N.§. Gopalakrishnan. University Algebra. Wiley- Eastem.

Reference Books:
1 N Jacobson. Basic Algebra Vol |, Hindusian Pyblishing Corporation.
1 & Napata Theory of Fields. Marcel-Dekker

MT 204 : MATHEMATICAL STATISTICS — [

.1 ur Dogndars saine probleme {15 haury]
Lntroduclion. denvanon of wave equatian, eat vgiulion and Laplace s equalon
Cartesian. cviindrical and sphernical co-ordindts Frinciple of superposition
sortes solutions. scparation of variables. ¥P<s of initial value problems and

zonel solunon of partal diffeiential equalons
s



ar

Voot 1S ey

Crmhogonality of scts ol Fanciions in tie space of precewrse continuous [unclions
an dab). pencrilised Fourion Scries, approsimation in the mean. closed and
complete orthonomsl s¢15 Srnu-Liows iile problems, onhogonakiey of the etgen
Haacd ks b TRCTE WagUeTic s,

Applications |15 Boura)

goundan solae probdenis insolving U wave vguaiion. beat cqualion a@w
Dirighlet™s problems Temperaluee io a Jong cylinder. heal tansfer an she surlpes
af the cvlinder and vibrations of 2 civcular membrang,

Thfference equations. [15 hours)

_ Definition. order. linear diffetence equation. formation. exisience and unigueness

theorem, solption of the cquaton, general solution of the homogenous difference
equation of onder and non-hemogenons linear difference equation.  Simultaneous
hnear difference equations and mairix method of solaion. Working method for
solving a second order homo-differerce equation with constan cocfficiconts.

Recommended Bookas:

1. R Y Churchill and 3. W Biown Tourier Series and Boundary vehue problems.
M Graw - Hill inlernational,
2. 1P Chavhes Differential and Difference equations. Garg Publishing House.
Reference Bioks: -
1. My, L Boas, Methods of Mnbematical Phasics,
1. NN lebedev. special funclions and their applicatians, Prentice Hall,
MT 205 : SOLID MECHANICS
1 Stress and Strain, | H hour]

[ EF)

Basic canpepis of contimim, rigid body. elastic body, nypes of forces, fvpes of

supports. momest of g foroe. conditions of cquilibrium, Statically detenninate and

indetermminate problems, definilion and notation of stress complimentarny property
uf shear, eqguations of equiliboum. Displaceiment field, strin components, strain
in terms of displacement figld.  Stess-Strain relationships.  one-dimensional
Hook' 5 law, elastic. shear and bulk modalii. 3-D Hook's law.

Plant Stress and Strain: [10 hours]
Inroduction. principal axes, principal stresses, (ranstormations and Mehr's circle
Dransforaunun equastons 1o anan. propesiis ol pline and Modu's crele 1

principal girain



Momenr of Inenia |7 hours)

Cender of gravity lor standard figares. Moneni of itkrtia of 4 plane arca methed
ot finding M1 Pamallel axas and Perpendicular axs theerems, M1 of slandard
seclions

Sheat force and B 8. |10 hours]
Shear force, Axial force and Bending Momem [B.M.], formuolations. differenial
equations imvolving them. shesr forsz and B M. diagrams.

Bending and Peficcrion of beams: |13 houars)

Pure bending of Symmetric beams, normal stress and shear siress.  Deflection of
symmetric beams, differential equations for deflection, statically indeterminaie
problems.

Torsion: [10 howrs|

Torsion in circular shafls. torsional stresses and slrains. sthess CONCCOIRNONS,
polar woment of loertia, power transmitted by 2 shafl, strengths of a solid and
hollow shafis, torsion of thin walled non-circular shafls.

Revommended Book.: -

L

1.H. Shames and 1 M. Pitarnesi, [ntrodiction to Solid Mechanics. Prentioc Hall of
India. 2004

Reference Bool:-

l

Tim Sheako, Sobid Mechanics, Tata Mc Graw - Hill.

2. RS Klurni, Strength of Materials, 5.Chand & Co.

3.

Papov. E.G., Engincering Mechanics of Solids, Pearson education.

MT-206: NUMBER THEORY
Revision of Divisihility, g.cd. L.cm., Prime mombers. The fundamental theorem
of arithmetic, The Euclidean algonithm, The g.c.d of mose than two mumbers.
(B Hours) {scc. 1.1. 12, 1.3, L4, 15 1.7 1.8 1]}

Aritiwnictic function of Disichielt multiplaction. the Mabius finction g {x), The
Enler function $(x). Dirichlel product of anithmetic functions. Dirichlet inverses &
the Mobius inversion formula. The Mangolt functior ~{n), Muluplicatve
functions Dhtichlel multiplication, The izverse of a completely muhiphicsinve
fanction | impvilles fenction Y4n) The divisor function ~ (b Geperalized
comvalutions (16 Hours)iSec. 2.1 1w 2. 14 [1}}



(-

Uongrucnos © Uongruenscs, iesidne classes & completc tesidue sysiems
Lincar

congruences. Reduced resione systems & Euler Fermal ¢heorem Polvnornist

congrecnges modulo § Lagranges theorem & s applications. The Chinese

reninder tiesrenn & iis applications, Polyioioal congrueos will pritic power

modull, (12 Hours) | Sec. 3.1 3.9 (1]}

(hadratic residues & Ouadratic Reciprocity law @ Quadmiic residues, Legenre's
symbol and its properties. Evaluation of (L[PY & {2/Py. Gauss lemma, The
Ouxdratic  Reciprocity law & its apphications. The Jacobi Symbol. (12
Howurs):Sec. #1097 1]}

Primtitive roots ; The cxponeni of a number mogulo m, Primiinve roots, Primutive
roots & reduced residue systems. The non existence of primitive rools mod p &
P for odd primes p ad n > I ‘The non-evistence of primutive roots in the
remaining cases. The mumber of primiive Toots mod m. the primitive roots &
quadmtic residucs. The index.calculus. (12 Hoam)iSec, 10.110 109 [1]}

Recommended booko ;-

I

T.M Apostel . Introduction 10 Analviic Number Theory {Springer Emernational
studens Edioon)

References @

(¥ ]

I3 M. Burton : Elemeutary Number Theory, (Universal Book Stall)

MT-301: FUNCTIONAL ANALYSIS

Mormed Lincar spaces. Hanach spaces. Cnetfemt spaces. Comtinnone Linear
Transforrmations. The Haha-Banach theorem and its Consequences. Conjugate
space and sepasability, Secord conjugate space. The natural embedding of nonmed
Limear space and its second conjugate space, Weak* Topology on the Conjugate
space. The open mapping theorem, Projection on Banach space, The closed graph
theorem, The Conjugtc of an operators. The uniform bourdedness principle
{Banach-Stetnhanss Theorem). {Hoary 20} .

Inmer Product spaces, Hisbert spaces. Definition, examples and simple propertics.
Schwartz's inequality, Orthogonal complements. Profection theoren. Orthogonal
scls. The Bessel's inoquality. Fourier expansion and Parseval's equations, Gram-
Sehumidi grthogonalizatien process. Scparable Hitbent space, The Conjugale space.
Rics7 Theorem, Operators and their adjoints on a Hilbert space, Self adjoint
operators, Nomtal and snitary operators, Projections. (Hours 25

13



Finite dhmenstonal spactral theory [ elernanani= and specinim ol Az operilor,
The Spectral theorem. Furaed pouwnts. Delimtion andd orhanoples Uanach condmscion
mapping theorem.  Brower fixed pomnt theorom.  Schauder fived  pou

theorent. (Hours 15)

Recommended Booky -

-

Spnmons G F Introduction io Topelogy snd Modorn Analysis
WeGiraw Hill Book Company New Yok 1963
Chaplet 9. Ant 36 to 53 Chapter 10. Art 5210 59
Chapter i), Am. ¢l to 62, Appendis 0
B Chaudhar and Sudarshan Nanda  Functiomal Anabvsss with applications
(Wil - Basieml

Reference Books ;-

l

-l hd

Bachman G. and Narici L. Functional Analysis (Academic press)

Berberian $.K : Fonctional Analysis and Operaior Theory McMilhan New York
Limave B.V.- Functional Analysis Second Editior. New Age International (P
Lunited Publishers (199 Chapter 6. Appendix A

Siddiqgue AH . Functional Analysis with applications Wiley — Eastern.

MT- 302: FLUID MECHANICS

introduction 10 houry|
Basic concepls of Fluid Mechamics like pressurc. density. extcrnal  forces.

limportant types of fows and fypes of fluids. Some wrponant formulae of vecior
caloulus

koinemaics ; 10 bours]

Two methods of sdy velocity and acocleranion of floid particle. equation of
continuity, bourkdary conditions. boundary surface, strcam Jiags path hnes and
sireak bines, Irrotagional flow, velociy potenti), verticity vector, angadar velocity
and rodgtional molion

Equations of motiot) * [10hours]

Euler's ciquatm of motion for inviscid flwids, impulsite forces and equation of
motion, ety equaton. One — dinknsiomal inviscid incompressible flow and
Bemoelli's thearem

RAoton in (v dimensiods . |19 houts)
Stream funchon sources sinks and doublets € cmplex Poeneal C-R eqrmtions in

polar form. method and nages image with respect o a lwe aud circle, Cocle
theorein, thearem af Blasus  Streaming Motion past & cylisder and sphiere

14
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£

General dwoore |10 fours]

General theon of wrotaivngl odjon fluse oo guenlinan, Srake s hearon
Green's (theoret Kelvin's theorein Pernangnee of lirotations] motion. kineuc
energy of infinte mass of liguid

Lamingr fow : 18 houars]

Real Muids, laminar fow for real fluids, N-5 cquanions i Canesgm co-ordimaes.
some cxact solutions of N-5 cquations. Coutte flow, Plane Poiseuille Baw. theon
of lubrication, flow ttrough circilar pipe. The Hagen - Porsewile flon and
taminar flow between co-axial cvlinders.

Recommended Books :-

-

R.K. Raily. An introduction ¢ fluid Dynamics, IBH. 1985,

3. Roy Singhania, Fluid Mechanics, Sulian Chand & Co.

References Booli :-

1. Landau and Lipschitz, Fluid Mechanics. Pergamon Press, 1985,

1 F. Chlonior, Text book of Finid Dvmamics. C.B. 5. Publishers. 1983,

3 ] P, Chanhen Fluid Dynamics. Gare Publishing House,

MT- 303 : ALGEBRA - H

1. Modiss .- Submodules, B-bomomerphism, Isomorphism. Direct sum of modules,
free modules, Rank Stucture theoremn for finitely generated modules over PID,
Applications to finite abelian gronps |36 hoars){sec. 3.6, 3.7 1]}

1 Jorden & Rational Canomical fornis (16 howes) fsec, 510 1}

1 Nil adical and Jacobson radica). Chinese remainder theorem, Local rings and

Modufes, Nakuvama lemme. Localization of rings. Lecal nngs and Modules.
primary decomposition for modules. (8 howrny§Sec 2 1.2.2.23.3 L3221 B

Hecommend books ;-

!

5

N.5. Gopalkrishnan, Universitv Algebra Wiley - Eastern, 1988,
N.5. Gopalkrishmm. Commuative Algebra, Oxonlan press, 1938

Refercnoes: -

Y

I N Herstein. Topics tn Algebra. Wiley — Eastern. 19388
C.%. Musli, Introduction 1o Rings & Modoles.

15



M- 304; LATTICE THEQRY

Iniroduction fo Posets. Semi-lattice. two definilions of lanices. Congruence

relations. Congruicnee lattice. The homomorphism theorem, Product of lanices.
complele Jamices. ideal latuce, Distnbutive and modular mequalives  and
identines, complements, Pseudocomplemenis. Boolean lagices. Boolean larices

of psendocomplements in a meel semi laice  Atoms. irreducibility of

elements.{18 hours}

Characterization  Theorem  for modalar ang  distributive  lamice Dedekind's
characienzation of modular lattice, Bickhofls characienzation of distrisive
lattices. Representation of distributive latices. Stone theorert, Natchbin theorem,
Hasbimoto's theorern Distributive lattice with pseudocomplementation  Stonc
lattice, characierization of Stone laltice. Sione algebra. characlerzaion of stons
algebra (0 boary)

Disteibutive. Standard and Neural glements Dismitutive. Standard and Newtral
ideals. Structure thoorems. (2T hours)

Recommeaded Books ;-

l

George Gratzer | General Lauice Theory, Birkhauser Verlag Basel.
Chapter 1 Sections 1,2, 3. 4, 6.
Chapter 2 Sections | 166
Chapter 3; Sections. 2. 3 and 4

Reference Books: -

1
2
3

BirkhofY G. - Labice Theory
Crawley P and Dilworth R © Algebraic Laitice Theory.
Davey B A and Priestly - Introduction to Lattices and Order,

MT - 305: DIFFERENTIAL GEOMETRY

Graphs and Level sets. Vector Fields. the tangent space. (3 hours)

Surfaces, Vector Gelds on surfaces, Orieniation, The Gauss rmap, Geodesics.
{13 howrs)
Parallc] trangport. the Weingaren Map, Canvature of planc curves (12 hours)

Arc length and Line Imegrals. Cunvatures of surfaccs. Comex surfaces.
(12X mours)

Comvex suefaces, parametrived surfaces. Local equivalence of surfaces and
parametrized surfaces. (18 hourn)

|6
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Recommended Baoks: -
Eiementn Topes in Diferenial Gzometry - by Johin A, Thorpe.
Chapters | to & { Springer- Yerlag)

Refevemes Bovhs: -

1

L Y

~

3

)

Elementany Differeniial Geometry - B, Oneill - { Academic - New York)
Elemsents of dilferentisl Geometrs - Milman Rognd Parke: G (Prentice Hally
DT Geomesy - E.C. Wealherbane

MT- 306: CODING THEORY

Inreductony concepts and useful background: Basic defimdons, Weigh,
Minimum weight, maximum likelihood decoding. Syndrome decoding. Perfoo
codes, Hamming Codes, Sphere packing bound. The Packing ragivs, the covering
adins, M.D S code and some bounds Selfedual codes, The Golary codes. {10
howars)

Upuble error correctmg code: A fimte field of 16 glements. The double error
correcting B.C.H. code. (4 hours) '

{yelic codes: The definition of cyclic codes. the generalor pobnooial. and the
generator polynomial of dvat code. ldempotents and minimal ideals for binary
cvelic codes. (18 hours)

Group codes and {.R. codes: The group of code, Q. R. codes. Extended QR.
codes, square ot baund and group of QR codes. Penmuiation decoding of
Gotay code. (22 hours)

B.C.H codes ; Cvelic codes given in lerms of ropts. Vandermande determinants,
properties of B.C.H, codes, Reed-Solomon codes. Decoding BCH codes (10
hours)

Weight Distribusions: Preliminary concepts and a theorem on weights m
Homogerous codes. The Mac Williams equalions. (4 hours)

Recommended Books: -

Vora Pleass — Infroduction te theory of ermor comecting codes. Wiley ~ Inter
signce Publications.

Chapter 1 : Sections 1 Lto 1.3 Chapter 7 : Sections 2.1 to0 2.4
Chapter 3 Sections 3134 Clapter 5 : Sections 5.1 to 5.4
Chapter 6 : Sections 0] 80 6.7 Chapter 7; Scctions 7 140 ¥ 6

1}
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MT = M7 MNLRFMATH A MODEL LN

weed. ecimigue. classificauon augl simphe ilusirations, Mallematical modeling
whrongh geomeiry, Algebr, TIgonometoy and calculus  Limitations of
nathetnaticat modeling. (1U hours)

Mathematica! modeling through ordmary differential squalions, Lincar and non-
linear growth and decay models. FOMpartsem inodels. Mathematical modeling
in dynamics and geoinetnc problens, (12 hoory)

Mathematical modeling through sysiems of ordinary duffercntial gqualions of the
firsl orders, mathenatical modcling in population. dvnamic gpidemics. and
compartment models in econontics, medicine, baitles. and international tide
dvnarnics. (12 hours)

siathemalical wmodeling through partial Lifferential equations, Firsi method of
gelling PDE models. secong method of getting PDE models and third method of
getring FDE models. Traffic flow on a highway. marthamalical modeling in tenus
of wave equaton {16 bours)

Mathematical modeling thrngh Fumctional equabion. modeling through Iniegral
equattons wl modeling delay ~differenlial equations. {10 bours}

Recommended Bowk:

1

I N Kapnr Mathematical Madeling Wilev Fastern Limited

Reference Book: -

l

F R Giprdano o al. A (i course in Mathemianical Modelung. vikas Publishing
House.
MT- 308: MATHEMATICAL STATISTICS

Revision of Basic concepls (5 haurs]
anthimete Mean. Geometne Mean, Harmone Mean Medhian and Mode
Tange. Cuaatile dessauon. Mean deviatyar, Stanecand don s and AYTTLVTIONN

8

-



2 Probabalus . |7 fours)
wizthomatical theors of probamlin, sddwon and wnudtiplication Gheorenis oF
pubrabilits. cotwditionat probabtity and Baye's theerem

Theoretical distrituinns: |K hours)
Finomisl. Poisson and Normal distributions and ihexr praperiies.

4 Correlniion and Regression: |10 haury]
# Definition, meaning, scatier dizgram method, Karl Pearson's method, Probable
error, Standard error abd Tank correlation.

(‘ . Regression: {10 hours)
Definition. meaning. twe lines of regression regression coclficients. standard
error and relation between correlation and rcgression.

5 Sampling and Laree <ampic tests: [16 hours]
introduction and rvpes of sampling. (esls ol hypothesis, kevel of significance. 1ests
of significance for large samnples.  Tests for singte proponiom. difference of
eTOpRrlion, single 1mean. difference of means. difference of 5.0

7. Exact sampling distributions: 110 hours|

Chi-Square variate and Chi-Square distribution, ronditions of validity of Chi-
Square test applications of Chi-square  dssribution, Cln -Square test for
populstion vamance. Chi-squaretess for Goodness of fit and Independence of
Attributes, Defimition of student’s ‘* distribution und derivation, Fisher's °t’
distritnition constants of tdisisibution. graph of r-distribution. application, test for
single mean. test for difference of means. paired t<4es! tosting significance af
observed sample. Definition of F Jatistic. F-disiribution, applications. F-test for
equalitv of population vayianecs.

-(" tecommended Booky: -
L+ §.C. Guplr and VX Kapoor, Mathematical Stalistics. Sultan Chand & Co-MNew
. Delhi.

Reference Bnoks: -
| T I Dudewics and S.N. Mishra. Wiodern Mathematical Statistics. John Willey &
Sons

L

Erwin Kreyszig. Totroductary Mathematical Statistics. Willey Loternstional Lid.
1 1K {Geval and TN Sharma, Mathermitical Statistics. Krushng Prakashan.
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MT- 400 MATHEMATW of METHOD - T

Intepral Equations. |52 hours]

Iintroducron aud classiitcation of Liocar Integral cquations. | miegro-Giferemntial
equations. Fredholn's equations™ Degeneraie kernels, Hermitian and Symmetric
kemels Volierr's equations and resolvent kemel. Corvolation bvpe of kemels.

Laplice Ttansforms . |12 hosara]

Dxefinition. notation, sufficicnt condition for existence, propenties of L.T.; Initial
valug and final valie theorcois.  Methods of Minding LT Seres  direct,
differentiabion with respect to 8 paimeter methods, evaloation of an infegral.
Laplace wansforms of special funclions like Gamma funciion, Bessel, Ermor, [nit
step. Dirac-Dela functions

loverse Laplace Transfornis: |12 boaurs}

Definition  wniqueneer, Lerch’s theorem, propemics: Convelution theorem
Mitkods of finding imverse L.T. - Partial fractions, series method, dufferential
equalions methad. the compiex inversion formmlz, Beta function and cvaluation of

integrals.

Apphications of LT [12 bours}

Applicaliens to LDE with corstam  cocfficients. variable coefficients.
Simultaneous DE. Mechanics, Electnical circuits. Beams, Partial differential
cquations, Booedary valne problems invobving FDE. Incpral equations inciuding
convolution rype. Able's Integral equation, Integro-differentin! equations and
difference equations.

Fourier Transforms. [12 bours]

The Fourier Integial. complex form of Fourier [ntegrals and Fouier [ndegral
thecrem; Founer wansforms; Founor Cosine and Sine Transforme, {inite Foorier
inmsforms, comvalulion theerem, Parsvals Identity and relationship betwesn
Fourier transfonns and Laplace iransforais.

Recommended Books: -

L1. (. Chambers. A short course on Integral Equations, Inemational lextbook
cormpany Itd.

2 Muwray. [ Spiegel, Laplace Transforms. S¢hawm s oatline Series.

' Goyal and Gupta. Laplace wransfarms and Fourier transforms. Pragali Prakashan.
Mot

Reference Buok ;-

+

Shipoment and Andrews. Integra! irasforms for Engieenng Sysiems

24
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T — 47 GRAPIE THEORY

Graphs © Trefinitions and examples. Grph as modéls. sibgraphs. upelitaus on
wraphs Matns representation of graphs Walks. trils. paths. and cvcles.
fanmeciedness and connecledness algonitiue. {14 hours)

““loes and connectiniy  Definitnn and simgle properties of treg Hndges,
spanning wees. Caley's theorem. Kruskai’s algorithm, Prim algorithm. shortest
path problems. ‘The Hreadth first search algonthm. The Backtracking algonihm

Dijksta’s algarithm, Cuf vericss. ponnectivits. (k1 hours}

Ederian and Hamihiontan graphs  Enlenan irails, Eulerian ol semt-Evlerian
graphs. Fleary’s alonthm. Hierholzer's algorillun. The Chinese posiutin problem
Hamihonizn graphs. Dirag thearem. Closun: of a graph. Bondy and Chavatal
thesrem.  Traveling salesman problem (Optimal algortors and the closest
inersection algoritln are not expecled 38 hours

Matching  Maching und augmenting paths, Berge thearem The Hall's marriage
problem, The personncl assigunenl problem the matchung, abgorithm for bipartile
gruphs  The Hungarian algorithm {244 howrd)

Net works: Max flow Min cut theorem, separating sets, Menger s (heorem.
{6 fiars)

Ramsey numbers' Definiton of Ramscy number. relations among Ramsey
nrphers (4 Rours

Recommended Bowk: -

|

¢

John Clerk and Derek Allan Holton, - A first look al Graph Theory.

Allied Publisher ltd.
Chapter 1 Sectione 110 1 R Chapter 2: Sectins 2.1 ta 2.6
Chapler 3: Sections 3.1 1g 3.3 Chapter 4- Sections 4.1 10 4.3
Chapter B: Sections 8.1 and 8.3 Chapter - Sections 9.1 10 9.3
Reference Books: -
I. Bondy and Murky - Graph Theory with applications.
7. Bhave N.5. and T.T. Raghunathan - Elements of Graph Theory.
3. Hasary F Graph Theory.
1, Pachsarthi KR - PAasic Graph Theory.

21



MT-403 : COMMLTATIVE ALGERRA

I.  Modules. Free modules, Projective modules. Tensor product and Flat modules
1[4, chag. 1. 1.1-1.4) {16 hours}

2 Astinian modules  Chap. 151 3.3} {12 hours)

© o lmegral extensions — Inmegrl elenvents, Incgrn] exlensions and btcgrally closed
domaiz: §71§ Chap iV 4 1433 16 hoturs)

4. Dedekind domain - Valuation rings, Discrete valuanion rings and Dedkind domain
7T} Chag.-¥, 5.1 =5 3. }{16 homra}

Recommended Books: -
1 NS Gopalkrishnan. Commutatve Algebra. Oxondan press pvi. Lid. 1988

Reference Books: -

1 MF. Atiyah and Mac Donald, Introduction to Commanative Algebra.
2. N Jacobson, Basic Algebre vol- 1 & ). 1980,

3. Zarski and Samuel, Commutative Algebra.

4 L Rowen. Ring theory vol-[ & T3, 1988

MT404: COMBINATRICS

Basic combinatorial npmbers. (16 bours)

General functions andd Recurmence reélations. (8 houry)

The Priocipal of inclusion and cxclusion. Mobivus Inversion. Posels and their

motious functions.{ § howrs )

4. Panitions, identities and arilthmetic properties. Gauss-Jacobi identity, Jacobi
igentity (8 howra)Distinct representatives © The theorera of P Hal! and D. Koning
Simultaneous representatives. The permanents of integral Matrices with conslant
lne sigm. | & kowrs)

% Polyztheory Bumside's lemma, Cycle insdex of 3 pennutation group. Polya's

thecrem and their imemadiate applications. {14 howrs)

] —

Recommended Booky: -
1 ¥V Kristmaunurthy : Combinotorics theory and applications.
East west Press Private Lid New Detln,
2 Marshall Hail Jr. Combinatorial theory. Wiley - Inter science Publications

Refercnce Books: -

I BalKrishng VK  Theory and Probioms of Combinatoncs
2. Joslhu K B Foundations of fhserete Mathernalics.

T Tuckal A Applicd combinaioms

22



i

¥

MT-405: APPLIED NUMER[CAL ME FHODS

System of Lingywr Equations. [10 hours|

" Mctheds of rianguianization — Do little algosiihin, Cronl's method, inverse of 2

matrix by Crout’s method: Dterative metheds — Jacobi's method, Gauss — Seidal
method, Relaxation method, convergencoe,

Numerical Differentiation: [T hours]
Forward, Backward, Cemral differences, Error analysis, higher derivatives of
contiruous and tabulated functions, difference sables. Richardson's extrapotation.

Numerical Inlegration: |7 hours]

MNewton — Cotes [megration formdas, Traperoidat rute, Simpson's tle and
Romberg [ntegration amd Numencal Double infegration by trapezoidal angd
Simpson’s rules.

4. Numerical solution of O.D.E. (BVP): |18 bowrs} )
Linear BVP. shooting method. alternative methed, nos-linear BVP — Socant
method and Newton — Raphson method, Finite dilference method of linear second
order problems. derivative boundary coadition, solution of iri-diagonal svstem,
lieration methods for non-linear seconder problems, Newton — Raphson method.
Finite Element eethods.
% Numencal solution of P.DLE, (BVYFY: [18 hours)
Introduction. deriving diflerence equations; Leibman's wembion method for
Laplace cquation. Poissont’s equation: Sofution of Heal eyuation-Brendior
Schmidt method. Crank-Nichoison method: Hyperbolic equations. finite
difference method and starong vahwes
Recommended Books; -
. L MK Jan SRK. [vengarand R K. Jain, Numencal methods for Scieoiific and
L Engineering Compitlation. New Age imemational Publisliers.
' 2 5.8 Sasiry. Intreduciory methods of Numerical Analysis Prentice Hall of India.
+( Gerald apd O Wheatley, Applied Numerical Analsis, Addison Publishing
COANpANY.
Refecence Bpoky: -

E. Balagurswawy . Numencal Medhods, Tata McGraw-Hull.
V.N. Vedainurthy and N.Ch.S.N. Ivengar. Nunwrical methods. Vikash Publishing
Hpuse.
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MT ~ 46: ALGEBRAIC TOPOLOCY
b Gowetl vonzpleacs. Poly hedia, Oricataiion of Guowndtric catplesgs. [ 10 howrs)

2. Chains, Cycles, Boundaries. Homology Groups, Examples and sinuctire of
Homology Groups. The Euler-Poincare Theorem, Euler's  Thoarew,
Prevdomnanifolds, Fundamental Groups of 5°.[15 houra]

3. Simplicial Approximation. induced Homomarpithism on the Hology Groups. The
Broywer Fixed Point Thecrem.[1% houry)

4. Homolopic Paths and Fundamental Group. Covering Homotopy property for )
Examples of fundamenial Groups. Relation betwesn first Homclogy group and
Fundamenial Group.j20 hours)

Recommended Book: -
t FH Croom - Basic Concepls of Algebraic Topology {Springer under
graduate text}  Fopics L.1to 12110253103 441045

Reference Books :-

t  Maver ] - Algebraic Topoiogy (Premtice Hilly

2. LM. Singer & JA. Thorpe: Lecture Nolcs on Elemesary Topology and
Differential Geometry (Springer- Vertog)

i E.H Spanier - Algebraic Topology (Tata - McCraw Hill)

MT - 407 : COMPLEX ANALYSIS - 11

1 Maxmum modnies Prmeiple, Schwarz lsmma. convex tunctions
[t (Chapter6 41.2. 1 (3 1-3.H}] {18 hours)

"The spaces of continues fitnctions ¢ (G.(1) . spaces of analviic functions. Spaces
of meromorphic functions, The Riemann Mapping theorem, Weierstrass
Faciorization Theorem Factorizition of Sine function.

[LiChagter 7{1-61})] (V6 hours)

Fadk

1 Rings theorem simple conneomess. Misas  Lefler theorem | | wlap 8| (L0 hours)

L Awalyte enndinion Scainears Reflecion prwiple At ic contiualion along
zpath. Monodromy theorem. [H{Chaptes 91 %] {14 hours )

£ The range af an anaistic fuaction Blech’s theorem  The Lile Picard (heorem
LT ] M W L _—
|_||Lru.i|_.|ll-.l;1 Ia.-rl.—.‘.l.l.:]ﬂ.lhl'- '



Recommended Bogok :-
I LB Conway, Punctions of one complex variables. Springer International Stadent

Edition,
Reference Book: -
1. W. Rudin, Real & Complex Anelysis, Mc Graw Hill Book Company 1966 LV
ro. Alfors, Complex Analysis, Mc Graw Hill Internaticnal editions 1974,

- 2. 5. Ponmusamy, Foundations of complex  Analysis, Narosa Publishing House,
" 1997

- (' “ MT - 408 : QUANTITATIVE TECHNIQUES ™ ~*™™

I. PERT AND CPM :[14 Hours|
Imroduction, Phases of project mmnagement, Network disgrams, Fulkerson’s rule,
slack, forward pass, backward pass, critical path, project duration, various flogts,
tapular form, di between PERT and CPM. Project cost and crashing the
Network.

2. Quening Models ; {10 Hours)
fon, application of Queuing models. characteristics, arival and service
distribution. Kendall's notation far Quening models, Single charnel quening
theorv, M/MT model and geveralization, M/M/ESIRO/model. MM/
FCFS/N/Finite queue length model, MM/LFCFSM/N Limited sonroe model,
M/M/CFCFS/ / Multichannel gueeing theory mode

Eud

Sequencing Models and Relatad problems: [¢ Hoors)

introduction, processing jobs through 2-machines and 3-machines, processing twio
jobs through m machines and o jobs through m machines. The travelling sales
man problem. minimal path problem.

.(. -x; Decision theory: (1T hours)

- Steps involved in Decision theory, decision making wnder uncertainily,: Mitimax,
Maximin, Maximax. Hurwicz and Laplace criteria. Decision makirg under risk:
Expecied mometany vatue and Expected opportunity loss criteria and EVPL
Drecision trees.

Replicement Modots, {6 Hours}

Tntroduction, Replacement of items that deteriorate with time with ne changes in
money value. with change in vale of money, replacement of ilems that fiil
suddenty, individua! replacement policy, group repiacemem palicy and saffing
probiens,
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1

vemton dodels |18 Hours)

Necgssity and maniinane. of heviw:  mveman costs, WILCDRAY  coay o
problems. wnemon models wilth  detertumisne demand. with probatulisi;
demand  with prce breaks  molti-item determunistic moadcls, forecishing ot
demand  forecasting mothods, scasonad demand, when 1o arder, safer stochk and
b tuch fo onder

Sirmulation |6 Hours|
Inraduction when to use simultion. advarages and limuatrons of simulatios

techmque. Monte Carlo method. gencrasion of random sumbers, time fhow
mechamsn, smulation Linguages .

Recommended Booky |

1

b

YR Kapw  Quanmtnative Teclwugues for Managememt, Solim Chand ¥ Co

New Delhi. f
P.K. Gupla and 5. Hira - Operations Research. Suitan Chand & Co.. New Delli.

Reference Booka :

l
2

Talue Operstions Rescarch A introduction, Macamglian preblishing Co,
Vohra, N.D. Quanditative techniques in management, Tata Mo-Craw Hidl.,
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