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UNIT - 1

Analysisi Elementary set theory, finite, countable and uncountable sets, Real number system as a
complete ordered field, Archimedean property, supremum, infimum.

Sequences and series, convergence, lirnsup, Iinrinf.

Bolzano Weielstrass theorenr. Heine Borel theolem.

Continuity, unilbrm continuity, differentiability, mean value theorem.

Seqt,ences and serics of firnctions, uniform convergence.

Riemann sums and Riemann integral, Improper Integrals.

Monotonie functions. types ofdiscontinuity. Iirnctions ofbounded variation, Lebesgue measure,
I cbesgue lnlegral.

Funclions oi several variables, directional deflvative, paftial derivative, denvarive as a linear
rlanstbrnlation, urverse and il1rplicil turclion theore,ns.

Metnc spaces, compactness, connectedness. Normed linear Spaces. Spaces ofcontinuous functious
as examples.

Lincar Algebra: Vegtor spaces, subspaccs, Iinear dependence, basis, dimension, algebra of linear
trarrslbrnralions.

Algebra of rnatrices, r_ank and determinart of narnces, linear equations.

Eigenvalues and eigenvectors, Cayley-Harnilton theorern.

Mauix representation of liuear tramformations. Change ofbasis, canonical forms, diagonal forms.
triangular fonns, JordaI foflns.

lnner pruducl sparcs, orthonormal basis.

Quadlatc tbnns, rcduclion and classificatioD ofquadratic lbrms

UNIT - 2

Complcr Analysis: Algcbra ol'complcx numbers, tlre cornplex plare, polynomials, powct scrics,
transcendental lilnctions such as exponential, tDgonometric and hyperbolic t'unctrons.

Ar,rl,'1lL fr, nr I rons. Caurhy-Rrernarrt equatruns.
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Contour illtegral, Cauchy's theorem. Cauchy's integral fonnula. Liouville's theorem. Maximum
nrodulus principle, Schwarz lenrma, Open rnapping theorem.

Taylor series, Laurent series, calculus ofresidues.

Conformal mappings, Mobius transfomations.

Algebrar Permutations, combinations, pigeon-hole principle, inclusion-exclusion principle,
derangements.

Fundamental theorem ofarithmetic, divisibiliry in Z, congruences, Chinese Remainder Theorem,
Euler's O- lLnction, primitive roots.

Groups, subgroups, normal subgroups, quotieot groups, homomorphisms, ayclic groups, permutation
groups, Cayley's theorem, class equations, Sylow theorems.

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

Pollnunriul rings and irreducibility criteria.

Fields, finite fields, field extensions, Calois Theory.

Topologv: basis, dense sets, subspace and product topology, separation axioms, connectedness and
compactness.

UNIT _ 3

Ordinary DilTercntial Equations (ODEs)i

Existence and uniqueness ofsolutions ofinitial value problems for first order ordinary dillerential
equations, singular solutions offirst order ODES, system offirst order ODES.

General theory ofhomogenous and non-homogeneous linear ODEs, variation ofparameters,
Sturm-Liouvill€ boundary value problem, Green's function.
Partial Differential Equations (PDEs):

Lagrange and Charpil methods for solving first order PDEs, Cauchy problem lbr firsl order PDEs.

Classil'ication ofsecond order PDEs, General solution ofhigher order PDES with constant
coefficients, Method ofseparation ofvariables for Laplace, Heat and Wave equations.

Numerical Analysis :

Numerical solutions ofalgebraic equations, Method ofiteration and NeMon-Raphson method, Rate

ofconvergence, Solution ofsystems oflinear algebraic equations using Gauss elimination and
Causs-Seidel n]ethods. Finite differences, Lagrange, Hernrite and spline interpolation, Numerical
ditlirentiation and integration, Numerical solutions ofODEs usrng Picard, Euler, moditied Euler and
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Runge-Kutta methods-

Calculus of Variations:

Variation of a functional, Euler-Lagrange equation, Necessary and sufficient conditions for extrema.
Variational methods lor boundary value problems in ordinary and partial differential equations.

Linear lntegral Equations;

Linear integral equation ofthe first and second kind ofFredholm and Volterra type. Solulions wilh
separable kemels. Chamcteristic numbers and eigerfunclions. resolvent kemel.

Classical Mechanics:

Ceneralized coordinates, Lagmnge's equations, Hamilton's canonical equations, Hamilton's
principle and principle of least action, Two-dimensional motion ofrigid bodies, Euler's dynamical
equations for thc motion ofa rigid body about an axis, theory ofsmall oscillations.

UNIT _ 4

Descriptive statistics, exploratory data analysis

Sample space, discrete probability, independent evenls, Bayes theorem. Random variables and
distribution functions (univariate and multivariate); expectation and moments. Independent random
variables. marginaland conditional distributions. Characteristic functions. Probability inequalities
(Tchebyshef. Markov. Jensen). Modes ofconvergence, weak and strong laws oflarge numbers, Central
Limit theorems (i.i.d. case).
Markov chains with finite and countable state space. classification ofstates, limiting behaviour of n-step
rransition probabiliries, stationary distribution, Poisson and binh-and-death processes.

Standard discretc and continuous univariate distributions. sampling distributions. standard errors and

asymplolic dislributions, distribution of order statistics and range.

Methods ofestimation, properties ofestimators, confidence intervals. Tesls ofhypotheses: most powerful

anrl uniformly most powerful tests, likelihood ratio tests. Analysis ofdiscrele data and chi-square test of
goodn€ss ol'lil. Large sample tests.

Sinlple nonparamelric tests for one and two sample problems, rank correlation and test for independence.
Elcnlcntary Baycsian rntlrence.

Causs-Markov modcls. estimabrlity ofparameters. best linear unbiased estimators, confidence interyals,
tcsts for linear hypotheses. Analysis ofvariance and covariance. Fixed, random and mixed effects models.

Simple and multiple linear regression. Elementary regression diagnostics. Logistic regression.

Multivariate normal dislribution, wishafl distribution and their properties. Distribution ofquadratic
tbrms. Inference for parameten, partial and multiple correlation coetlicients and related tests Data
reduction techniques: Principle component analysis, Discriminant analysis, Cluster analysis, Canonical
correlation.

Dv. Sac,eil,.HPSC



Sinrple random slrnpling, stratified sampling and systemaric sampling. probability proportional to size- sanrpling. Ratio and regression methods.

completely randomized designs. mndomized brock designs and Latin-square designs. connectedness and
ortllogonaliry of block designs, BIBD. 2x factorial exper-iments: confounling ;nd construction.

Hazard lunction and failure rares, censoring and life testing, series and parallel systems.

!]ll^"jl T-"9:1TIn, ,roblem. simptex methods. dualiry. Elemenrary queuing and rnvenrory rnodets.
)reaoy--slate soturtons ol-Markovian queuing models: M/M,1. lvrM/ I with limited wairing space. M./IWC,
M/l\4/C wirh limired waiting space, M/G/1.

AII students are expected to answer questions from Unit I. Students in mathematics
are expected to answer additional question from Unit Il and Ir. students with in
statistics arc expected to answer additional question from Unit IV.
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