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SYLLABUS FOR TI{E POST OF LECTURER NON TECHNICAL)

MATHEMATICS

1.0 Analysii

Elemenlary set theory, finitg countable and uncountable sets, Real number system as a

compfete ordered fieid, Atchi*edean property, supremum' infimum'

Sequenles,'and series, convergence, I imsup, I i m i nf'

Bolzalro Weierstrass theorem, Heine Borel theorem'

Continuity, unl$rfn continuity, differenti abi I ity, m ean val u e tlr eorem.

Sequences'md series of frrnctions, uniform convergence'

Riemann sums and Riemann integral, Improper Integrals'

Monotonic functions, types of discontinuity, functions of bounded variation, Lebesgue m€asure'

Lebesgue integral.

Functions ofseveral variables, directional derivative, partial derivative, derivativc as a

tin Jaltrarsformation, inverse and imp lici t fu nc tion theore m s.

Metric spaces, compactness, connectedness. Normed linear Spaces' Spaces of continuous functions

as examples.

2.0 Linear Algebra:

. vector spaces, subspaces, linear dependence, basis, dimensicln, algebra of lirtear

transformations'

Algebqa of matrices, rank and determinant of matrices, linear cquations.

Eigenvalues and eigen rectors, Cayley-Hamilton theorem'

Mafrix representation of linear transfor.mations. change of basis, canonical fbrms, diagonal

forms, triirngular formg Jordan forms'

Iqner produbt spaces; orthonormal basis'

' Quadratic forms, reduction and classiflrcation of quadratic forms

3.0 Coffpl€x AnaiYsis:
Algebra of complex numbdrs, the complex plane,-polynomials, power series. tran-scendental

functions such as exponentiai, trigonometric and hyperbolic functions' Analyttc functions'

Cauchy-Riemann equationt: , -r 'a:.'

ffiffi

Page 1 of 3



Contour integral, Cauchy,s theorem, Cauchy's integral formula, Liouville's tlreorcm,

Maximum modulus principle, Schwarz lemma, Open rnapping theorem'

Taylor series,'T.aurent series, calculus of residues'

Conformal mappings, Mobius transformations'

4.0 Algebra:

permutations, combinatiorrr, pig"on-hole principle, inclusion-exclusion principle'

derangements.

Fundamental theorpm of arithmetic, divisibility inz, congruences' chinese Remainder Theoreur'

Euler's O- function' primitive roots'

Groups, subgroups, normal subgroups, quotient groups' homomorphisms' cyclic groups' permutation

gt""fit,' C 
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s theorem, class equations, Sylow the orems'

Rings, ideals, prime and maximal ideals, quotient rings, unique factorization domain' principal ideal

l;;;i', Euciiiean domain'

Polynomial rings and irreducibility criteria'
I

Fields, finife fields, field extensions' Galois Theory'

5.0 TopologY: - --^.:^- ^
basis, dense sets, subspace and product topology, separation axioms, connectedness and

comPactness.

6.0 Ordinary Differential Equations (ODEs):

Existence and uniqueness of solutions of initial value problems for first order ordinary

differential 
"qrrutl*r,'ri"ngrlui 

rototion, of first orderbDEs, system of first order ODEs'

General theory of homogenous and non-homogeneous linear oDEs' variation of pararneters'

Sturm-Liouviite Uoundaf value problem' Green's function'

7.0 Partial Differential Equations (PDEs):

Lagrangeand charpit methods for solving first order PDEs, Cauchy problem for first order PDEs'

Classification of second order pDEs, General solution of higher order PDEs with collstant

coeffrcients, Method of separation of variables for Laplace, Heat and wave equattous'

8.0 Numeiiical AnalYsis :
Numerical solutions of algebraic equations, Method of iteration and Newton-Raphson method, Rate

of convergence, Solution of systems of fi""* ufg"Utaic equations using Gauss elimination and

Gauss-Seidel methods, Finite differences, lugro:ngr,Illlt ancl spline interpolation' Numerical

differentiation and i;;;;iir, N".:ari"ui rol"utioit of oDEs using Picard. Euler' 
'rodifred 
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Runge-Kutta methods'

9.0 Calculus of Variations:

Variation of a functional, Euler-Lagrange equatiirn, Necessary and sufficient conditions for extrema'

vffi;;;rh;Jr for boundary iat.r" ptobt"ms in ordinary and partial differential equatrorls'

10.0 Linear Integral Equatio4s:

Linear integral equation of the first and second kind of Fredholm and Volterra ilpe' Solutions with

*p"r"tf. f.".mels. Characteristic numbers and eigenfunctions, resolvent kernel'

11.0 Classical Mechanics:

Generalized coordinates, Lagrange's equations, Hamilton's c.anonicaI cquations' Iiamiltott's

nti".ipf. andprinciple of leist uJtiorr, iwo-dimensional *rotion of rigid bodies' Eulcr's

dpamical equations io. t1" n1otlon oi a rigid body about an axis, theory of small oscillations'

12.0 Descriptive statistics, exploratory data analysis

Sample,g;pace, discreie probability, independent events, Bayes theoretn' Randotlt variables and

distribution fonctions (ririvariate and multivariate); expectation and moments' Indepe'dent random

variables, marginal ani'conditional distributionr. Ch*u"t"tistic functions, Probability inequalities

(Tchebyshef, Markov, Jensen). Modes of convergence, weak and strong laws of large numbers'

Central Limit theorems (i'i.d' case)'

Markov chains with finiie and countable state space, classification of states, limiting behaviour of n-step

iransition probabilities, stationary distribution, Poisson and birth-and-death processes'

Standard discrete and continuous univariate distributions. sampling distributions, standard etrors and

asymptotic distributions, distribution of order statistics and range'

Methods of estimation, properties of estimators, confidence intervals' Tests of hypothe ses: most

powerful and uniformly most powerful tests, likelihood ratio tests' Analysis of discrete data and chi-

rqrr*" test of goodness of fit. Large sample tests'
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