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Assistant Professor Written Examination
Syllabus of Mathematics
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Analysis: Elemeniary sct theory, finite. countable and uncounisble sets. Renl mumber
syster as a compleie ordered field, Archimedenn property, supremum, infimmin.

Sequenees ind serics, CONVErgence, limsup, liminf

Balzane Weicrstrass theorem, Heine Horel theoresn,

Clontinuily, wnilosn continuity, dilTeventinbility, menn voluc Jheorem.
Seguences and series of functions, unifiorm convergence.

Ricmann swas and Riemann integral, mproper Integrals.

Monotonic Tunctions, types of discontinuily, functions of bounded variation, Lebesgue
measure, Lebesgue integral.

Functions of several variables, divectional derivative, partial derivative, derivalive 5 @
lisiear trans formation. .

petric  spaces, compaclicss, connectediiess, Mormed  Linsar Spaces. Spaces of
Continuous funclions and l:..'-:'cilli'l|'l'LC!~'-.

Linear Algeben: Veclor spaces, subspaces, linene dependence, basis, dimension, nlpebren
of linear transfonimations.

Alpebia of matrices, rank and Nulity of matrices, lincar equalions. %
Eigenvalues and gigenveetlors, Cayley-Homillon theorem.

Matrix  repressitation of linear transformations. Chunge of basis, canonical forins,
diagonal forms, wiangular forms, Jordan forms.

Inner product spaces, orthononmal basis.

Cuselratic Noems, rediction and classifieation of quedsatic forms,
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Comples Aunlysis: Wlgebrn of complex numbers, 1he complex plane, polynoninls,
Power series, frooscendental uneticns sueh ss exponentisl, priponometrie pd hyperbalic
{unetions,

analvtic functions, Cauchy-Riemann cquations.

Contour intepesl, Conehy's theorem, Couchy's integenl formula, Liowville's theorem,
Maximum mwodulus principle, Schwarz lemumne, Open mapping theorem,

Taylor series, Laurent series, caleulus of residues.

Conformal meppings, Mobius transformations.

Algebra:  Permutations, Combinations, pigeon-hole principle, inclusion-gxclusion
principie, derangements,

Fundamenal theorem of arithmetie, divisibility in Z, congruences, Chinese Rempinder
Theorein, Balec's ©- lunetion, primitive roots,

Groups, subgroups, normal subgroups, quotient groups, homoemorphisms,
cyclic groups, permutation groups, Cayley’s theorem, class equalions, Sy low theorems.

Rings, ideals, prime and maximal ideals, quetient rings, unique factorization demain,
arinecips! ideal damuin, Buelidean diomuin,
i

Polynomial rings and irreducibility criteria.

Fieldy, finite felds, leld cxlensions,
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Crrdinary Dilfeventinl Eguntions (O3 Es):

Existenee and Unigueness of solutions of initinl value problems for first order ordinacy
dilferentiol equations, singuler selutions of first order ODEs, svatem of first order ODEs.

General theory of homogencus and non-homogeneous, linear: ODEs, variation of
parameters, Sturm-Liouville boundary value problem, Green's function.

Portial Differentiol Egquations (11 Es);

Lagrange and Charpit methods for solving (irst order PDEs, Cauchy problem foe first
order PIMEs.

Clussilication of secomd order FDEs, General solution of higher order EDEs with
constanl cocllicienis;, Method of seporotion of variables for Loplace, Hend nnd Wave
equations.

Numerical Analysis |

Mumerical solutions of algebraie equations, Method of iteration and Mewton-Raphson
method, Rate of convergence, Solution of systems ol linear slgebraic equations using
Gouss climination snd Gauss-Seidel methods, Finite differences, Legrange, Hermite and
spline - interpolation, Mumerical differentiation: and inlegration, Mumerical solutions of
QIEs using Picard, Euler, modified Evler and Runge-1<utln methods.

Caleulus of Variations:

Wariation of a functional, BEuler-Lagrange equation, Mecessary and sufflicient conditions
for extremin Variational methods Tor boundary value problems in ordineey and pariial
dilTerential equations.

Linmear Iniegpral Eguations:

Linear integral equation of the first and second kind of Fredholm and Vollerra type,
Solutions with separable kernels. Charncteristic numbers and gigenfunctions, resolvent
kernel.

Classical Mechanics:

Generalized coordinates, Lagranpe's equations, Hamilton’s . canonical equations,
Hamilton's principle and principle of least action, Two-dimensional motion of rigid
hadies, Euler's dynamical equations for the motion of a rigid body about an axis, theory
of small oscillations, i
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Treseripive slafiaties, exploraiory dotn n mitly ais.

Sample spoce, discrele probabitity, Independent events, Doyes theorem,  Rudon
variables ond distribution Tunclions (univariate and multivariate); expectation and
motnents, Independent random  varinbles, marginal and conditional distributions.
Characleristic functions. Probability inequalities (Tchebyshel, Markov, Jensen), Maodes
of convergence, weak and strong laws of large numbers, Central Limit theorems (i.i.d.
case).

Markov chaing with finite and countable siote space, classification of states, limiting
behaviour of r-step transition probubilities, stationary distribulion,

Slandard discrele and comtinuous univariate distributions.  Sampling distributions.
Sianderd errors and asymptotic distributions, distribution of order stotistics and range.

Methods of estimation. Properties of estimators. Confidence intervals.  Tests of
hypelheses: mest powerful and uniformly most powerlul tests, Likelihood rolio tests.
Analysis of discrete data and chi-square test of - goodness of fit. Lerge sample lests.

Simple nonparametric tests for one and two sample problems, rank correlation and test

for independence. Elementary Bayesian infercnce.

Gauss-Markov models, estimability of parameters, Best linear unbiased celimators, lesls
for linear hypotheses and confidence intervals, Analysis of variance and covariance.
Fixed, random and mixed effects models. Simple and multiple linear regression.
Elementery regression diagnostics. Logistic regression.

pultivariate normanl disteibution, Wishart distcibution ood ihelr propertics. Distribution of
guadratic forms. Inference for parameters, partizl and multiple correlation cocificients
and related tests. Data reduction technigues: Principle component analysis, Diseriminant
analysis, Cluster analysis, Canonical correlation. L

Simple rondosm sampling, stratified sampling and  systematic sampling, Probability
proporiional to stee sompling. Ratio and regression metheds,

Completely randomized, randomized blocks nnd Latin-square designs. Connected,
complete and orthogonal block designs, BIBD, 2* factorial experiments: confounding
and constrection,

Series and parallel systems, hazard function and failure rates, censoring and life

lesling.

Linear progrumming problem, Simplex methods, duality,  Elementery quening and
inventary models. Steady-state solutions of Markovian queving models: MM, MIMIT
with limited wailing space, MAIC, MIMIC with limited waiting space, MG/ 1. ‘k/ &




