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Pt A Beveansh Methoadology

Vo b atiiis e Besear
Meaainiing Oy e Mativation Vb Coneept of theary, empiricism, desdactive and inductive

hesty § e st s of seoientitie methind - Uaderstanding the Tanguage of research - Conaepl,
ot b D Vaniable Researey Frovess

I Prebdom ldentiiteation & Tovmmbation
Bevmara o dmestion  Iivestip iion Ouestion < Measirement Tesuey Hypothesis = Qualities nl 2
v T sethens Null Hypothesis & Alternative Hypothesis Hypothesis Testing

1 Reseannh Doadgn
Coter e and tmpattanee iy Researdh - Featines of a good yesearch design Exploratory Research
Denign oemeept Bpes amd dses, Bosoniptive: Research Designs - voneept, Lypes and uses
Eaperimwntal Design Comeept ot Independent & Dependent variables

U Quatitative and Quantitative Reseanh
Wiahitative tevearech dnantitatne pesearch - Concept b measurement, causality, generalization,

tephvatien Mergngg the tay approa hes

S Awareness with M8 Wonl (e operations, testediting operations, various table designs,
et Hem of Ealles i teat use of mathematical symbaols and equation editor, Use page layout and
Waorking practie with MY Werl Awareness with MY Exeel, worksheet creation. Computations
Vit W ke e o mathenvati al and statistoal funs tions, Awareness about wlentornmation
techmotogy o revearch wirking practioe with M- Fxeel

Pavt 1L Mathematics
Analyalv

Ulementany set theory, finlte, countable and uncountable sets, Real number system as a complete
aedered liehd Archimedean property, supremuam, infimum. Sequences and series, convergence,
Lmsue. it Bolzang Welerstrass theorem, Heine Borel theorem. Continuity, uniform continuity,
ditferentiability, mean value theorem: Sequences and series of functions, uniform convergence.
Riemann sums and Riemann integral, impeoper Integrals. Monotonic functions, types of discontinuity,
fuiw Cons of boumded vatiation Lebesgue measure, Lebesgue integial, Fundtions of several variables,
diren tional derivative. partial denvative, derivative as a linear transformation, inverse and implicit
fundtion theerems Netric spaces, compactness, connectedness. Normed linear Spaces, Spaces of

continuous functions as examples

Linear Algehra:

Veotor spaces subspaces, inear dependence, basis, dimension, algebra of linear transformations.
Algebra of matrices, rank and determinant of matrices, linear equations. Eigenvalues and
elgenvecton. Cayley Hamilton theorem: Matrix representation of inear transformations. Change of
basin. canomical forms dagonal forms, triangular torms, Jordan forms. Inner product spaces,
arthonarmal basis Quadratic forms, reduction and classification of quadratic forms

Complen Analynin Algetra of complex numbers, the complex plane, polynomials, power series,
transcendental functions such as expenential, trigonomatric and hyperbolic functions. Anatytic
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p \«~- tunctione Cauchy Riemann equations, Contouar integral, Cauchy's theorem, Cauchy’s integral formula,
- 1]
. \:\\ \\.‘.‘ Lrouville's thearem, Maximum modulus principle, Schwarz lemma, Open mapping theorem. Taylor
\..u" ‘ serrey, Lavrent sevies, calculus of residues. Contormal mappings, Maobius transformations.
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Algebra:  Permutations,  combinations,  pigeon hole principle, — inclasion exi lasion principle,
derangements, Fupndamental theorem of anthmetic, divisibility I 2, congroences, Chinese femainder
Theorem, Ealer’s A function, primitive roots. Groops, subgronps, notmal subgroups, quotient groups,
homomarphisms, cyclic groups, permuatation: groups, Cayley's theorem, class equations, Sylow

theorems, Rings, ddeals, pedme and maxdmal ideals, quotient ripgs, uniquer tactorization domain,

principal ideal domain, Euchidean domatn, Polynomial tings and iecedacibility ceiteria Felds, finie
fields, tield extensions, Galols Theory,

Topology: basis, dense sets, subspace and product topalogy, separation axloms, connectedness and
compactness,

Ordinary Ditferential Equations (ODEs): [xistence and uniqueness ol solutions o initial value
problems for tiest order ordinary differential equations, singular solutions of fiest order ODEs, syslem
of first order ODEs. General theory of homogenous and nan homogeneots linear ODEs, varlation ol

parameters, Sturm-Liouville boundary value problem, Green's function.

Partial Ditferential Equations (PDEs): Lagrange and Charpit methods for solving first arder PDEs,
Cauchy problem for first order PDCs, Classilication of second order 'DEs, General solution of hipgher
order POCs with constant coellicients, Method ol separation of varables for Laplace, Heat and Wave

equations,

Numerical Analysis: Numerical solutions of algebrale equations, Methad of iteration and Newlon-
Raphson method, Rate of convergence, Solution of systems of linear algebraic equations using Gauss
elimination and Gauss-Seidel methods, Finite ditferences, Lagrange, Hermite and spline interpolation,
Numerical differentiation and integration, Numerical solutions of ODLs using Picard, Euler, modilicd
Euler and Runge-Kutta methods,

Calculus of Variations: Variation of a functional, Euler-Lagrange equation, Necessary and sulficient
conditions for extrema. Variational methods for boundary value problems in ordinary and partial

differential equations.
|

Linear Integral Equations: Lincar integral equation of the first and second kind of Fredholm and
Volterra type, Solutions with separable kernels, Characteristic numbers and eigenlunctions, resolvent

kernel,

Descriptive statistics, exploratory data analysis Sample space, discrete probability, independent
events, Bayes theorem. Random variables and distribution functions (univariate and multivariate);

expectation and moments. Independent random variables, marginal and conditional distributions.

Characteristic  functions,  Probability —inequalities  (Tchebyshel,  Markov, Jensen), Maodes ol
convergence, weak and strong laws of large numbers, Central Limit theorems (i.0.d. case). Markov

chains with finite and countable state space, cassilication of states,

Linear programming problem, simplex methods, duality, tlementary queuing and inventory models,
Steady-state solutions of Markovian queuing models: M/M/1, M/M/L with limited waiting space,
M/M/C, M/M/C with limited waiting space, M/G/1,
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