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PART A: Research MethodologY

1. '['eaching: Nature, objectives, characterrstics and basic reqlttt'cttrctrts, Lt]Al'llL'l's

characteristics, Iractors affectirrg teaching, Methods of teachrrrg, 'l'eachrrtg ltttl:,

Evaluation sYstems.

2. Research Aptitude: Research Meaning, Characteristics artcl types; Stcps ot

research; Methods of research; Research tithics; Paper, article, workshop'

seminar, conference and symposium'

, Reviewing the literature.

. Defining the Research Problem'

Research Design: Meaning of Research Design, Need for Research Design, Features

of a Good Design, Important concepts Relating to Research Design,

Reasoning (lncluding Mathematical), Logical Re asoning'

lnterpretation and Report Writing, Thesis writing, it's characteristics and format.

I nformation and Com mun,tcation Technology (l CT)'

PART [3: Cognate lCore strbiect

Algebra& linear algebra
permutations, Combinations, Pigeon-hole principle, lnclusron-exclusiorr plin< rprlt',

Dearrangements,

Fundamental theorem of arithmetic, Divisibility in Z, Congruences, Chinese remainder

theorem, Iluler's $-function, Primitive rools,

Groups, Subgroups, Normal subgroups, Quotient groupS, Homomorphisms, Cyclic

groups, Permutation groupS, Cayley's theorem, Class equations, Sylow theorems'

Rir-rgs, ldeals, Prime and Maximal ideals, Quotient rings, Unique factorizatitln domain,

principal ideal domain, Euclidean domain, Polynomial rings and Irreducibility criterta.

Fields, Finite fields, F'ield extensions, Galois theory'

Vector space, Subspace, l,inear depenrlence, Basis, Dimension, Algebra of lrncar'

trans[ormations, Algebra of matrices, Ranl< and determinant tli matt'icc:;, l,ttrt':ii

equations, Eigenvalues ancl Eigenvectors, (.ayley-llamilton thcorctti, Nl'ttt';r

r.epresentation of linear transfor"mations, Changer of basis, (.an0rtir'llrl forrlts, l)iilgtrrlrrl

forms, 1'riangular forms, Jordan forms, Inner product spacos, Orthonclrrrtal biists,

0uadratic forms, Reduction and classification of quadratic forms.
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2. Real & Complex Analysis
filementary set theory, Finite, Countable and uncountable sets, Real rrurnbcl system as a

cotnplele ordelctl f,icld, Archirnerlean propcrfy, Sul)t'r,ntunr, lrrtirrrrrrrr
Sequences and series, (,onvergenco, Iinrsup, lirrrirri, []olz;r no \rl1i,rt'r'str';lss tltuorr,rrr,
ileine-Borel theorem, Continuity, LJnifonn continuity, Diifcrcnti.rbrlrty, N4o:rn virlut'
theorem, Sequence and series of functions, Uniform convergence, Ilicrlanil SUrrlS cri]d

Riemann integral, Irnproper integrals, Monotonic functions, Typcs of discontinuity,
Functions of bounded variation, Lebesgue measLrrc, Lebesgue intcgrals. liunctions of
several variables, Directional derivatives, Partial derivative, Derrvative as a linear
transformations, Inverse and implicit function theclrems.
Algebra of complex nurnbers, The Complex plane, Polynonrirrls, Power sel'ic.s,

l'ranscendental functions such as exponential, T'rigonometric and flyperbolic functiorrs,
Analytic functions, Cauchy-Rierr)ann equations, Contour integrals, (.auchy theorenrs,
Cauchy integral formal, I-iouville's theorem,. Maxirrrurn modulus principlc, Schw:rrz

lemma, Open mapping theor"em,'faylor's scrios, Laurent serics, (i:rlcrrlrrs of lcsiciucs,
conformal mapping, Mobius transformations.

Topology & Functional Analysis
'l'opology - Basr'.s, Dense sefs, Subspace and prorluct topology, Scparatron,txront:,,
(.onrrectedness and Compactness.

Metric spaces, Compactness, Connectedness, Normed linear spaces, Spaces of
continuous functions, Banach sparces, Hilbert spaces,

+. Differential Equations
Ordinary differential equa'tions-l'lxjstence and Llniqueness of solurtions of inifial valLre

problems f,or firsf order ordinary diif,erential, Singular solutions of frlst ordcl O[)F]s,

system of first order ODEs,

General theory of homogeneous linear ODIls, Varration of parametcrs, Strum-l,iorrvillc
boundary value problerl.
PaltiaI differential equations- Latgrange and [.haryrrt's nre.thocl for solvinpi filst orrleri

PDEs, Cauchy problem for frrst order PDLls.

Classiiication of second order PDEs, General solution of higher olclcrs r,vilh torrsl..rrrt

coefficients, Method of separation of valiables for I.,aplace, HeaI anrl wa]vL. ecluatr()l)s,

Variation of a functional, Euler-Lagrange equation, Necessary and sufficient conditions
for extrema, Variational metl-rods for BVP in 0Dhl and PDE.

5, Numerical Analysis and Mathematical Methods
Numerical solutions of algebraic equations, Method of iteration and Newton-Raphson
method, Rate of convergencc, Solution of, systems of Iinear algebrlic equations using
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Gauss elimination and Gauss-seider methocrs, Finite differences, r,ag'arge's, iic'r'rrrrtL'

and spline interpolation, Numerical clifferentiation and integration, NLtmerrcal soiutiOtrs

of 0DEs using Picards, Euler, modified Euler and Runge-Kutta method'

Linear integral equations of first and second kind of Fredholm and Volterra type'

Solutions with separable kernels, Characteristic numbers ancl Eigen functions'

Resolvent l<ernel, lntegral transforms- I-aplace transform, Fout ier transform ' Z-

transform, Perturbation methods' Calculus of Variation'

Classical, Continuum and Fluid Mechanics

Generalized coorclinates, Lagrange's equationS, Hamilton's canonical equaLions'

I,lamilton,s principletand principle of least action, Two-dimensiorrai motror of ipird

bocjies, Euler,s dynamical equations for the nrotior-r of a rigicl borly;Llrotrt atl tix js''l'llc'rtt'v

of srnall oscillations'

co-ordinate transformatio,ns, calculus of tensor, continuunl hizlltithcsis' M;rtt'r't'il

derivative, Stress tensor'

Law of conservation mass, momentum and eriergy, Motion of inviscous and vlscous

fluid, Dimentional analysis, Boundary layer theory'

Graph theorY
Introduction to ,graph theory, Eulerian ancl Ilamiltonian graphs' Covering and

independen.. nul",b.,. iu..t6, and edge version), connectivity' Menger's theorern'

Planarity, Euler ldentity, Non planar graphs, Maximal planar graph 0ute r planar graphs'

Characterization of planar graphs, Geometric dual, Crossing nun-iber' Colorings'

Bichromatic graphs, Colorings in critical graphs, Relation between chrornatic nuntber'

Directed graphs,'fournament, Cyclic and transitive tournament' Sp;trrning path tit rt

tournament,'l'ournament ryith a I-lamiltonian path, Strongly 66lnngctctl toLlrnatlle llts'
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