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Algebra & Iinear algebra
Permutations' combinations, Pigeon-hole principle, Inclusion-exclusion principle,Dearrangements.

Fundamental theorem of arithmetic, Divisibility in Z, congruences, chinese remaindertheorem, Euler's Q-function, primitive roots.
Groups, subgroups, Normar subgroups, Quotient groups, Homomorphisms, cycricgroups, Permutation groups, cayrey's theorem, crass equations, Syrow theorems.Rings' Ideals' Prime and Maximal ideals, Quotient rings, unique factorization domain,Principal ideal domain, Euclidean domain, Polynomial rings and Irreducibility criteria.Fields, Finite fields, Field extensions, Galois theory.
vector space, subspace, Linear dependence, Basis, Dimension, Algebra of lineartransformations, Algebra of matrices, Rank and determinant of matrices, Linearequations, Eigenvalues and Eigenvectors, cayrey_Hamilton theorem, Matrixrepresentation of Iinear transformations, change oi ur.ir, canonical forms, Diagonal
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Unit 1: 
PART A: Research Methodology

Teaching: Nature, objectives, characteristics and basic requirements, Learner,scharacteristics, Factors affecting teaching, Methods of teaching, Teaching aids,Evaluation systems.

Unit 2:
Research Aptitude: Research Meaning, characteristics and types; steps ofresearch; Methods of research; Research Ethics; paper, articre, workshop, seminar,conference and symposium. Reviewing the literature. Defining the Research problem

Research Design: Meaning of Research Design, Need for Research Design, Features of aGood Design, Important Concepts Relating to Research Design



forms' Triangurar forms, Jordan forms, Inner product spaces, orthonormar basis,Quadratic forms, Reduction and crassification of quadratic forms.

Elementary set theory, Finite, countable and uncountabre sets, Rear number system as acomplete ordered field, Archimedea
Sequences and seri es, conver*., jl, 

olTr'#,il'#H;#TlI;rstrass 
theorem,Heine-Borel theorem, continuiiy, uniform continuity, Differentiability, Mean valuetheorem, sequence and series oi rrr.,,on;; #;'lonr..*.nce, Riemann sums andRiemann integral' 

-lmproper integrals, Monotonic functions, Types of discontinuity,Functions of bounded variation, L"eberguu measure, Lebesgue integrars. Functions ofseveral variables' Directional derivatives, Partiar derivative, Derivative as a rineartransformations, Inverse and impricit function theorems,Algebra of comprex numbe.s, The comprex prane, porynomiars, power series,Transcendental functions such as exponential, Trigonometric and Hyperbolic functions.Analytic functions, cauchy-Ri"*rnn equations, contour integrars, cauchy theorems,cauchy integrar formar, Liouviile's theorem, Maximum modurus principre, Schwarzlemma' open mapping theorem, Taylor's series, Laurent series, calculus of residues,conformal mapping Mobius transformations.

Unit 5:
Real & ComplexAnalysis

Unit 6:

Unit 7:

Differential Equations

Topology & Functional Analysis

;ffiHt;.:J::'; ru;:::,subspace 
and product toporogv, separation axioms,

Metric spaces' compactness, connectedness, Normed Iilear spaces, spaces ofcontinuous functions, Banach spaces, Hilbert spaces.

Ordinary differential equations-Existence and uniqueness of sorutions of initiar varue

l,Ir"-HT fl:J[j.?Til:'o''u', dirrerentiar, singurar sorutions or rirst order gDEs,

ffi;#;:,T"tLHiloseneous 
linear ODEs, variation of parameters, strum-Liouvire

Partial differential- equations- Lagrange and charpit's method for sorving first orderPDEs, Cauchy problem for first o.I.. pDEs.
classification of second order PDEs, General solution of higher orders with constantcoefficients' Method of separation ofvariables for Laprace, Heat and wave equations.
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variation of a functional, Euler-Lagrange equation, Necessary and sufficient conditionsfor extrema, variationar methods for BVp in oDE and pDE.

Unit B:

Numerical Analysis and Mathematical Methods
Numerical solutions of algebraic equations, Method of iteration and Newton-Raphsonmethod' Rate of convergence, solution of systems of linear algebraic equations usingGauss elimination and Gauss-Seidel methods, Finite differences, Lagrange,s, Hermiteand spline interpolation, Numerical differentiation and integration, Numerical solutionsof ODEs using picards, Eurer modified Eurer and Runge-Kutta method.
Linear integral equations of first and second kind of Fredholm and volterra type,Solutions with separable kernels. characteristic numbers and Eigen functions,Resolvent kernel, Integral transforms- Laplace transform, Fourier transform , Z-transform, Perturbation methods. calcurus of variation.

Unit 9:

Classical, Continuum and Fluid Mechanics
Generalized coordinates, Lagrange's equations, Hamilton's canonical equations,Hamilton's principle and principle of Ieast action, Two-dimensional motion of rigidbodies' Euler's dynamical equations for the motion of a rigid body about an axis, Theoryof small oscillations.
co-ordinate transformations, calculus of tensor, continuum hypothesis, Materialderivative, Stress tensor.
Law of conservation mass, momentum and energy, Motion of inviscous and viscousfluid, Dimentional analysis, Boundary layer theory.

Unit 10:
Graph theory
Introduction to graph theory, Eurerian and Hamiltonian graphs, covering andindependence number (vertex and edge version), connectivity, Menger,s theorem,Planarity, Eurer Identity, Non planar graphs, Maximal pranar graph 0uter planar graphs,characterization of planar graphs, Geometric dual, crossing nu-bl., colorings,Bichromatic graphs, colorings in critical graphs, Relation between chromatic number,Directed graphs, Tournamen! cyclic and transitive tournamen! Spanning path in atournament Tournament with a Hamiltonian path, Strongly connected tournaments.
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