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M.A./M.Sc.(Previous) Mathematics Examination — 2015-'-7’6;

Scheme of Examination : Annual Scheme
Note: Papers I to V are compulsory

Paper —I: Advanced Abstract Algebra

Teaching : 6 Hours per Week

Examination : Common for Regular/Non-collegiate Candidates

3 Hrs. duration Theory Paper Max. Marks 100

Note : This paper is divided into FIVE Units. TWO questions will be set from each.
e o - Units -Candidates—are--required--to—attempt-FIVE. questions_in_all _taking ONE

question from each Unit. All questions carry equal marks.

Unit 1: Direct product of groups (External and Internal). Isomorphism theorems —
Diamond isomorphism theorem, Buttetfly- Lemma, Conjugate classes- (Excluding p-
groups), Commutators, Derived ' subgroups, Normal series and Solvable groups,
Composition series, Refinement theorem and Jordan-Helder theorem for infinite groups.

‘Unit 2: Euclidean rings. Modules, -Submodules; Quotient modules Direct sums and -
Module Homomorphisms. Generation of modules, Cyclic modules. Linear transformation
of vector spaces, Dual spaces, Dual basis and their properties, Dual maps, Annihilator.

Unit 3: Field theory — Extension fields, Algebraic and Transcendental extensions,
Separable and inseparable extensions, Normal extensions.-Splitting fields.

Galois theory — the elements of Galois- theory, Automorphism of extensxons
Fundamental theorem of Galois theory, Solutions of polynomial equations by radicals and
Insolvability of general equation of degree five by radicals. -

Unit 4: Matrices of a linear maps, Matrices of composition maps, Matrices of dual map, -
Eigen values, Eigen vectors, Rank and Nullity of linear maps and matrices, Invertible . -

matrices, Similar matrices, Determinants of matrices and its computations, Characteristic. = --. -

polynomial and eigen values.

Unit 5: Real inner product space, Schwartzs inequality, Orthogonality, Bessel’s
inequality, Adjoint, Self adjoint linear transformations and matrices, Othogonal linear .
transformation and matrices, Principal Axis Theorem. :

Paper - II: Real Analysis and Topology

Teaching : 6 Hours per Week
Examination : Common for Regular/Non- colleglate Candldates

3 Hrs. duration Theory Paper Max. Marks 100,

This paper is divided into FIVE Units. TWO questions will be set from each
Unit. Candidates are required to attempt FIVE questions in all taking ONE

question from each Unit. All questions-carry equal marks.
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Unit 1: Algebra and algebras of sets, Algebras generated by a class of subsets, Borel
sets, Lebesgue measure of sets of real numbers, Measurability and Measure of a set,
Existence of Non-measurable sets, Measurable functions, Realization of non-negative
measurable function as limit of an increasing sequence of simple functions, Structure of -
measurable functions, Convergence in measure, Egoroff’s theorem. : :

Unit 2: Weierstrass’s theorem on the approximation of continuous function by
polynomials, Lebesgue integral of bounded measurable functions, Lebesgue theorem on -
the passage to the limit under the integral sign-for bounded measurable functions.
Summable functions, Space "of square :summable functions. Fourier series .and

coefficients, Parseval’s identity, Riesz-Fisher Theorem..

Unit 3: Lebesgue integration. on ‘R Fubini’s theorem:. LP-spaces, Holder-Minkowski .
inequalities. Completeness of Lp-spaces Topological spaces, Subspaces, Open sets, .-
~ Closed sets, Neighbourhood system, Bases and sub-bases. o

Umt 4: Continuous mapping and Homeomorphlsm Nets, Filters, Separation axioms (To :

«+ Ty; Ty, T3, T4). Product and Quotient spaces. -

Unit 5: Compact and locally compac‘t spaces. -Tychonoff’s one point compactiﬁcatiOn;‘, -
Connected and Locally connected spaces Continuity and Connectedness and

‘Compactness.

- Paper - III: Differential Equations and Speclal Functxons

Teaching : 6 Hours per Week o

Examination : Common for Regular/Non-colleolate Candidates

3 Hrs. duration Theory Paper .- Max. Marks 100

Note : This paper is divided into FIVE Units: TWO questions will be set from each = . .
Unit. Candidates are required to attempt FIVE ' questions in all takmg ONE S

question from each Unit. All questxons carry equal marks.

Unit 1: Non-linear ordinary differential equations-of particular forms. Riccati’s equation ™. - -~ =~

~QGeneral solution and the solution when one, two or three particular solutions are known.
‘Total- Differential equations. Partial dlfferentxal equanons of second order with vanable

co-efficients- Monge’s method.

Unit 2: Classification of linear partial differential equation of second:order, Cauchy’s .~ -
problem, Method of separation of variables; Laplace, Wave and diffusion equations,

Canonical forms. Linear homogeneous boundary valué problems. Eigen values and éigen -
functions. Strum-Liouville boundary value problems Orthogonality of eigen functions. -

Reality of eigen values.
Unit 3: Calculus of variation — Functionals, Variation of'a functional and its properties,
Variational problems with fixed boundaries, Euier’s equation, Extremals, Functional

dependent on several unknown functions and their first order derivatives, Functionals -
dependent on higher order derivatives, Functionals dependent on the function of more . -
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than one independent variable. Variational problems in parametric form, Series solution
of a second order linear differential equation near a regular/singular point (Method of
‘Frobenius) with special reference to Gauss hypergeometric equation and Legendre’s

equation.

Unit 4: Gauss hypergeometric function and: its properties, Integral representation, Linear
transformation formulas, Contiguous function relations, Differentiation formulae, Linear
relation between the solutions of Gauss hypergeometric equation, Kummer’s confluent
hypergeometric function and its properties, Integral representation, Kummer’s first
transformation. Legendre polynomials and functions Py(x)-and Qu(x).

Unit . 5: Bessel functions J,(x), Hermite polynomlals Hq(x), Laguerrc and Associated .
Laguerre polynomials. » , v

Paper- IV: Differential Geometry and Tensor Analy513

' Teaching : 6 Hours per Week
Examination : Common for Regular/Non- colleglate Candidates

3 Hrs. duration ' Theory Paper- ~. Max. Marks 100

Note : This paper is divided into FIVE Units. TWO questions will be set from each
Unit. Candidates are required to attempt FIVE questions in all takmg ONE

question from each Unit. All questions carry equal marks.

Unit 1: . Conoids, Inflexional tangents," _iSinguIar points, Indicatrix.Space curves,
Tangenet, Contact of curve and surface, Osculating plane, Principal normal and-:-

Binormal, Curvature, Torsion, Serret-Frenet’s formulae, Osculating circle and. . .

Osculating sphere, Existence and Uniquenss. theorems, Bertrand - curves, Involute_ _

Evolutes |
Unit 2:Envelope, Edge-of regression, Ruled surface, Developable surface, Tangent plane .
to a ruled surface. Necessary and sufficient condition that a surface { = f(¢,n) should

represent a develdpable_ surface. Skew surface-parameter of distribution. -Metric of a ...

surface, First, second and third fundamental, forms.’ Fundamental .magpitudes -of some. . -

important surfaces, Orthogonal trajectories, Normal curvature, Meunier’s theorem.

Unit 3: Pricipal directions and Principal curvatures, First curvature, Mean curvature, .

Gaussion curvature, Umbilics. Radius of curvature.of any normal section at an umbilic on. - - .

z = f(x,y). Radius of curvature of a given section through any point on z = f(x,y). Lines of. .
curvature, Principal radii, Relation between fundamental forms. Asymptotic lines,

Differential equation of an asymptotic line, Curvature and Torsion of an-asymptotic line. ... . -

..Gauss’s formulae, Gauss’s characteristic equation, Weingarten equations, Mainardi- ... -
Codazzi equations. Fundamental existence theorem for surfaces, Parallel surfaces,
Gaussian and mean curvature -for a parallel surface, Bonnet’s theorem on parallel

surfaces.

Unit 4: Geodesics, Differential equation of a geodesic, Single differential equation of a
geodesic, Geodesic on a surface of revolution, Geodesic curvature and Torsion, Normal
angle, Gauss-Bonnet Theorem. .
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5
Tensor Analysis— Kronecker delta. Contravariant and Covariant tensors, Symmetric
tensors, Quotient law of tensors, Relative tensor. Riemannian space. Metric tensor,
Indicator, Permutation symbols and Permutation tensors.

Unit 5: Christoffel symbols and their properties, Covariant differentiation of tensors.
Ricci’s theorem, Intrinsic derivative, Geodesics, Differential equation of geodesic,
Geodesic coordinates, Field of parallel vectors, Reimann-Christoffel tensor and its
properties. Covariant curvature tensor, Einstein space. Bianchi’s identity. Einstein tensor,
Flate space, Isotropic point, Schur’s theorem.

Paper — V: Mechanics

Teaching : 6 Hours per Week'

Examination : Common for Regular/Non-collegiate Candldates

3 Hrs. duration Theory Paper Max. Marks 100

Note : This paper is divided into FIVE. Units. TWO questions will ‘be sét from: each -
Unit. Candidates are required to attempt FIVE questions. in-all takmg ONE' ‘
question from each Unit. All questions carry equal marks .

Unit 1: D’Alembert’s principle. The general equations of motion of a rigid body. Motion - - -

of centre of inertia and motion relative to centre of inertia. Motion about a fixed- axis.
The compound pendulum, Centre of percussion.” Motion of a ngld body in- two
dunensxons under finite and impulsive forces. :

Unit 2: Motion in three dintensions with reference to Euler’s dynamical and geometrical "
equations. Motion under no forces, Motion under. impulsive forees. Conservation of ™
momentum (linear and angular) and energy for finite as well as impulsive forces: :
Unit 3: Lagrange’s equations for holonomous dynamical system, Energy equation for .
conservative field, Small oscillations, Motion: under impulsive forces: Motion of a -
top. Hamilton’s: equations of motion; Conservatlon of energy, Hamilton’s principlerand -

principle of least action.

Unit 4: Kinematics of ideal fluid. Lagrange’s and Euler’s methods. Equation: of
continuity in Cartesian, cylindrieal and. spherical polar coordinates. Boundary surface.’ *
Stream-lines, path-lines and stream lines:-velocity potential irrotational motion. " ' SR

Unit 5: Euler’s hydrodynamic equations. Bérnoulli’s theorem. Helmholtz equations. * °
Cauchy’s integral, Motion due to impulsive forces. Motion in two-dimetisions, ‘Stream’
function, Complex potential. Sources, Sinks, Doublets, Images in two-dimensions. - -~
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M.A./.Sc. (FINAL) MATHEMATICS - 2016 =17
Scheme of Examination : Annual Scheme
Note: 1. Papers I and II are compulsory

2. Candidates are required to opt any three papers from
Paper III to X1II
COMPULSORY PAPERS

Paper — I: Analysis and Advanced Calculus

Teaching : 6 Hours per Week
Examination : Common for Regular/Non-collegiate Candidates
3 Hrs. duration Theory Paper- Max. Marks 100

Note : This paper is divided into FIVE Units. TWO questions will be set from each: -
Unit. Candidates are required to" attempt FIVE questlons in all taking ONE
questxon from each Unit.-All questlons carry equal marks. O

Unit 1: Normed lmear~ spaces. Quotient space of normed linear spaces and its
completeness. Banach spaces and examples. Bounded linear transformations. Normed-
linear-space of bounded- linear transformations. Weak convergence of a'sequence of
bounded linear transformations. Equivalent norms. Basic properties of finite dimensional. - .
normed linear spaces and compactness. Reisz Lemma. Multilinear mapping.

Unit 2: Open mapping theorem. Closed graph theorem:. Uniform boundness theorem. .
Continuous linear functionals. Hahn-Banach theorem and its consequences. Embedding "
and Reflexivity of normed spaces. Dual spaces with examples Inner product spaces.

Hilbert space and its properties.

Unit 3. Orthogonality and Functionals in Hilbert Spaces.. Phythagorean—theorem;-——— "
Projection theorem, Orthonormal. sets, Bessel’s inequality; Complete orthonormal sets, =~
Parseval’s identity, Structure of a Hilbert space, Riesz: -representation - theorem,.

Reflexivity of Hilbert spaces. Adjoint of an operator on a Hilbert. space Self-adjomt S

P051t1ve Normal and Unitary operators and their properties. -

Unit 4: Projection on a Hilbert space. Invariance. Reducibility. Orthogonal projections: -
Eigen values and elgen vectors of an operator Spectrum - of’ an operator.. Spectral -~ -

theorem.
Derivatives of a continuous map from an open subset of Banach space to a Banach -

space. Rules of derivation. Derivative of a composite, Directional derivative. Mean value
theorem and its applications. Partial derivatives and- Jacobian Matrix.

Unit 5: Continuously differentiable maps. Higher derivatives. Taylor’s formula. Inverse
function theorem. Implicit function theorem.. Step funetion, Regulated function,
primitives and integrals. Differentiation under the integral sign. Riemann integral of
function of real variable with values in normed linear space. Existence and uniqueness
of solutions of ordinary differential equation of the type x' = f{t,x).
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Paper II VISCOUS FLUID DYNAMICS

Teaching : 6 Hours per Week
Examination : Common for Regular/Non-collegiate Candidates

3 Hrs. duration Theory Paper ‘Max. Marks 100

Note : This paper is divided into FIVE Units. TWO questions will be set from each
Unit. Candidates are required to attempt FIVE questions in all taking ONE

question from each Unit. All questions carry equal marks:

Unit 1: Viscosity , Analysis of stress and rate of strain, Stoke’s law of friction, Thermal
conductivity and generalized law of heat conduction, Equations.of state and continuity ,
Navier- Stokes equations of motion , Vorticity and circulation, Dynamical similarity;
Inspection and dimensional analysis, Buckingham theorem and its application, Non-: -
dimensional parameters and their physical importance :-Reynolds..number, Froude.
number, Mach number, Prandtl number, Eckart number, Grashoff number, Brinkmann
number, Non — dimensional coefficients : Lift and drag coefficients, Skin friction ,
Nusselt number, Recovery factor. Coe -

- Unit 2 : Exact solutions of Navier — Stokes equations, Velocity distribution- for plane:

couette flow, Plane Poiseuille flow, Generalized plane - Couette flow, Hagen- Poiseuille-
flow, Flow in tubes of uniform cross-sections, Flow between two concentric- rotating

¢yl md ers.

Unit 3 : Stagnation point flows : Hiemenz flow, Homann-flow. Flow due to rotating
disc, Concept of unsteady flow, Flow due to plane wall: suddenly set in the motion
(Stokes’ first problem), Flow due to an oscillating plane wall (Stokes” second problem),

Starting flow in'plane  Couette motion, Suction/injection through porous wall.

“Unit-4 : Equation of energy, Temperature distribution: :Between. parallel” paltes, in:a - -
.pipe, between two concentric rotating cylinders, variable. viscosity plane Couette ﬂow '

temperature distribution of plane Couette flow with transpiration.cooling.- .

- Unit 5 : Théory of very slow motion: Stokes’ and Oséen’s flows past a sphere, Concept

of boundary layer , Derivation of velocity - and thermal boundary equations in two-

‘dimensional- flow. Boundary layer -on flat plate (Balsxus—Topfer solutlon) Slmple
solution-of thermal boundary layer equation for Pr= 1. : : R
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OPTIONAL PAPERS
Candidates are required to opt any three papers given below:

Paper — III: Continuum Mechanics

Teaching : 6 Hours per Week
Examination : Common for Regular/Non- colleglate Candidates .
3 Hrs. duration Theory Paper Max. Marks 100

Note : This paper is divided into FIVE Units. TWO questions will be set from each
Unit. Candidates are required to attempt FIVE questions in. all takmg ONE
question from each Unit. All questions carry equal marks.. . .

Unit 1: Cartesian Tensors, Index notation and- transformation laws of Cartesian tensors. -
Addition, Subtraction -and Multiplication of  cartesian tensors, Gradient of ‘a scalar

function, Divergence of a vector function and Curl of a vector function using the-index

notation. €-8 identity. Conservative vector field-and. concept of a- scalar potential:
function. Stokes, Gauss and Green’s theorems:. L o ” .

‘Unit 2: Continuum approach, Classification of continuous media, Body forces and -

surface forces. Components of stress tensor, Force :and Moment equations of
equilibrium. Transformation law of stress tensor. Stress quadric. Principal stress and
principal axes. Stress invariants and stress deviator..Maximum shearing stress. - e

Unit 3: Lagrangian and Eulerian description of deformation of flow. Comoving

- . derivative, Velocity and Acceleration. Continuity - equation. Strain ‘tensors. Linear . -

rotation tensor and rotation vector, Analysis- of-relative displacements. Geometrical -
meaning of the components of the linear strain tensor; Properties of linear strain tensors.

.. Principal axes, Theory of linear strain. Linear strain components. Rate.of strain tensors. -
The vorticity tensor. Rate of rotation vector and vort1c1ty, Propertxes of the rate of strain-

tensor, Rate of cubical dilation.

Unit 4: Law of conservation of mass and-Eulerian continuity" equation.: Reynolds .

.. transport theorem. Momentum integral theorem.and :  equation of motion. Kinetic::
equation of state. First and the second law of thermodynamics-and dissipation: function.

Applications (Linear elasticity and Fluids) — -Assumptions and- basic equations. -

" Generalized Hook’s law for an isotropic homogeneous solid. - -

Unit 5: Compatibility equations (Beltrami-Michell equations).-Classification of types of
problems in linear elasticity. Principle of superposition; Strain -energy function,
Uniqueness theorem, p-p relationship and work kinetic energy equation, Irrotational
flow and Velocity potential, Kinetic equation of state and -first law of Thermodynamics. -
Equation of continuity. Equations of motion. Vorticity-stream surfaces for inviscid flow,
Bernoullis equations. Irrotational flow and velocxty potential. Similarity parameters of

fluid flow.
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Paper — IV: Boundary Layer Theory

Teaching : 6 Hours per Week
Examination : Common for Regular/Non-collegiate Candidates
3 Hrs. duration Theory Paper Max. Marks 100

Note : This paper is divided into FIVE Units. TWO questions will be set from each
Unit. Candidates are required to attempt FIVE questions in all taking ONE

question from each Unit. All questions carry equal marks.

“Unit 1: Derivation of boundary layer equations for two-dimensional flow. Boundary
layer along a flat plate (Blasius-Topfer solution). Characteristic boundary layer
parameters. Similar solutions. Exact solution of the steady state boundary layer equations
in two-dimensional flow. Flow past a wedge. Flow-along the wall of a convergent
channel. Boundary layer separation. Flow past a symmetrlcally placed cylmder (Blasnus
series solution). Gortler new series method.

- Unit 2: Plane free jet, Circular jet, Plane wall jet. Prandtl-Mises. transformation and its
- application of plane free jet. Axially symmetrical- boundary layers on:bodies at rest.
Boundary layers on a body of revolution. Mangler’s transformation. . :

Unit 3: Three-dimensional boundary layers — Boundary:layer flow on yawed cylinder.
Growth of three-dimensional boundary layer on a rotating disc impulsively set in motion.
Unsteady boundary layers — Method of successive approximations, Bourdary layer
growth after impulsive start of motion and in accelerated motlon Boundary layer for

periodic flow (Pulsatxle pressure gradient).

Unit 4: Approximate methods for the solution:of the boundary-layer equations. Karman

~~momentum integral equation. Karman-Pohlhausen-method and its- application. ‘Waltz-

. Thwaites method. Energy integral equation: Derivation of two- dlmensxonal thermal

- boundary layer equation for flow over a plane wall":

Unit 5: Forced convection in a laminar boundary layer:on a flat:plate; Crocco’s first and
second integrals. Reynolds analogy. Temprature distribution in the spread of a jet - (i)
Plane free jet, (ii) Circular jet (iii) Plane wall jet: Free convection from a heated vertical
- plate.. Thermal-energy integral equation. Approximate-solution: of the Pohlhausan S
o problem of free convection from a heated vertical plate: . :

I Paper - V: Mathematical Programming

Teaching : 6 Hours per Week 2
. _«Examination : Common for Regular/Non- colleglate Candldates

3 Hrs. duration Theory Paper ™ : -~ - - Max. Marks 100
=l\lo'te : This paper is divided into FIVE Units. TWO questions will be set from each -

~ Unit. Candidates are required to attempt FIVE questions in all taking ONE
question from each Unit. All questions carry equal marks.
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Unit 1: Separating and supporting hyperplane theorems. Revised Simplex method for
linear programming problem (LPP), Bounded variable problem. Convex function.

Unit 2: Integer programming. Gomory’s algorithm for the all integer programming
problem, Branch and Bound technique. Quadratlc forms. Lagrange function and

multiplier.

Unit 3: Non-linear programming problem:(NLPP) and its fundamental ingredients,
Necessary and Sufficient conditions for saddle pomts Kuhn-Tucker theorem. Convex

separable programming algorithm.

Unit 4: Kuhn-Tucker conditions for optimization for NLPP. Quadratlc Programmmg,.
Wolf’s method. Beale’s method. Duality in quadratic Programming. - -

Unit 5: Dynamic programmmg, Principle of optlmallty due to Bellman Solution of a
LPP by dynamic programming. . S P

Paper —- VI ‘Mathematical Theory of Statlstlcs

Teaching : 6 Hours per Week o
Examination : Common for Regular/Non- colleglate Candldates

3 Hrs. duration Theory Paper: = - = - - Max. Marks 100

Note : This paper is divided into FIVE Units. TWO: questions will be set from each
Unit.. Candidates are required to attempt FIVE questions in all takmg ONE

.question from each Unit. All questions carry equal marks.

Unit 1: Sample space -Combination of events. Statistical independence, Conditional
probability. Bay’s repeated trials. Random variable; ‘Distribution. function, -Probability
furiction. Density function, Mathematical expectation, Generating function, Continuous
probability distribution, Characteristic function.~Fourier’s :inversion, Chebyshev and
‘Kolmogrovea inequality. Weak and strong laws of large:numbers. - ST ’

- Unit 2: Normal hypergeometric, rectangular,. Négative Binomial -Beta; Gamma and
- Cauchy’s distribution. Methods of least squares and curve : ﬁttmg, :Correlation  and

‘Regression coefficients, Association of Attrlbutes

Unit 3: Interpolation— Introduction, Newton- Gregory theorem Newton s, Lagrange’s,

Gauss’s and Striling’s formulae.
Index numbers— Introduction, Price relatives,. Quantlty relanves Value relatives, Link

and Chain relatives. Aggregate methods, Fisher’s ideal Index. Change of the base of the .
index numbers. Elementary sampling theory. Distribution of means of samples for
Binomial. Cauchy, rectangular and normal population. Exact distributions of %% t, z and
F. Statistics in samples from a normal populatlon their simple properties and

applications.

Unit 4: Test of significance and difference between two means and two standard
deviations for large samples with modification for small samples and taken from normal

= 3
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6
population. Analysis of variance, Simple cases (One. criteria and two criteria of

- classification).

Unit 5: Elementary Statistical theory of Estimation of efficient, Fisher’s criteria for the -
estimator, Consistant, Efficient and Sufficient estimator, Method of maximum
likelihood. Maximum leehhood Estimator, Other methods of estimation. Methods of

moments, Minimum variance, Minimum Chi-square and Least Squares.

Paper — VII: Combinatorics and Graph Theory

Teaching : 6 Hours per Week
Examination : Common for Regular/Non-collegiate Candidates
3 Hrs. duration Theory Paper Max. Marks 106

Note : This paper is divided into FIVE- Units. TWO questions will be set from each -
Unit. Candidates are required to attempt FIVE questions. in all taking ONE

questnon from each Unit. All questions carry equal marks.

Unit 1: Combinatorics— Counting of sets and multisets. Binomial and ‘multinomial -

numbers. Unordered selection with repetitions, Selection: without repetition. ‘Counting

objects and functions. Functions and the Plgeonhole principle. Inclusion and ‘exclusion . = -
principle.

Unit 2: Discrete numeric functions and combinatorial problems. Generating functions
and - recursions. Power series and their algebralc propertles ‘Homogeneous and non-

homogeneous linear recursions.

Unit 3: Graphs— Basic terminology, Simple graphs, Multi graphs and Weighted graphs. _
‘Walk and connectedness. Paths and circuits, Shortest path in weighted graphs Eulerian . -

~ paths and circuits. Hamiltonian paths and circuits -

Traveling salesman problem, operations on graphs Trees— Trees, Rooted trees Paths

-lengths in rooted trees, spanning trees, minimyum spanning trees.

‘Unit 4: Cut sets— Cut-sets, Cut vertices. ‘Fundamental cut sets, »Connec,tivity and.

seperativity. Net work flows, Max-flow min-cut theorem.

. Plannar Graphs— Combinatorial and geometric - graphs, Kuratowskl s graphs.. Euler’s.~ . .«
formula. Detection of planarity. Geometric dual. Thickness and Crossing number. -

'Uni‘t;-IS: Graph Colouring. Vertex colouﬁng, Edge colouring and ‘Map colouring.

‘Chromatic number. Chromatic polynomials, The four and five colour theorems.
Digraphs— binary relations, Directed graphs and Directed trees, Arborescence, Polish

notation method, Tournaments.
Counting of Labeled Trees— Cayley’s theorem Countmg methods Polya’s theory.
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Paper- VIII: Integral Transforms and Integral Equatlons

Teaching : 6 Hours per Week
Examination : Common for Regular/Non-collegiate Candidates

3 Hrs. duration Theory Paper - Max. Marks 100

Note : This paper is divided into. FIVE Units; TWO .questions will be set from: each
Unit. Candidates are required to attempt FIVE. questions in all takmg ONE

question from each Unit. All questions carry equal miarks.

Unit 1: Laplace transform— Definition and its properties: Rules of manipulation. Laplace = -
transform of derivatives and 1ntegrals Properties of mverse Laplace transform B
Convolution theorem. Complex inversion formula.- : S

Unit 2: Fourier transform — Defiition and propetties of Fourier sine, cosine and complex-
transforms. Convolution theorem. Inversion theorems. Fourier transform of derivatives. =
Mellin transform— Definition and elementary properties: Mellin transforms of denvatrves N
- and integrals. Inversion theorem. Convolution theorem. v

Unit 3: Infinite Hankel transform— Definition ‘and elementary properties. Hankel " .
transform of derivatives. Inversion theorem. Parseval Theorem. =

Laplace transform. Application to the solution of* Slmple boundary value problerns byf-
Laplace, Fourier and infiniteHankel transforms. SR

Unit 4: Linear integral equations— Deﬁmtxon and ‘classification. Conversion of initial
and boundary value problems to an integral equation. Eigen values and Eigen functions.

separable kernels Solution of Fredholm and Voltetra integral equations of second kind

-rand its results. Conditions of uniform convergence-and uniqueness of series solution. -

kernels by Laplace transform. Solution of smgular integral equations by Fourier:

transform. |
Integral equations with symmetric kemels~: Orthogonal system of functions: =~ v

- Fundamental properties of eigen values and -eigen functions" for symmetric kernels. -

- kind by-using Fredholm first theorem.
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Solution of ordinary differential equations ‘Wwith constant and- variable. coefficients by

Solution of homogeneous and general Fredholm' integral-equations of second kind with B

by methods of successive substitutions and syccessive approximations. Resolvent kernel. = w0
Unit 5: Solution of Volterra integral equations. of second kind with convolution type.. -
Expansion in eigen functions and bilinear form.. Hilbert-Schmidt-theorem. Solution of "' =™

Fredholm integral equations of second kind by using Hilbert-Schmidt theotem. Classical -+ © ="
‘Fredholm theory— Fredholm theorems. Solutron of Fredhohn 1ntegral equation of second'?‘«--' SR
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Paper- IX: Relativity and Cosmology
Teaching : 6 Hours per Week
Examination : Common for Regular/Non-collegiate Candidates

3 Hrs. duration Theory Paper ~ - Max. Marks 100

Note : This paper is divided into FIVE Units. TWO questions will be set from each’

Unit. Candidates are required to attempt FIVE questions in all taking ONE
question from each Unit. All questions carry equal marks. :

- ‘Unit-1: Relative Character of space and time, Principle of Relativily und its postulates,
- Derivation of special Lorentz - transformation equations, Composition of Parallel.
velocities, Lorentz-Fitzgerald contraction formula, Time dilation, Simultaneity,

. Relativistic transformation formulae for velocity, Lorentz contraction factor, Particle
~-acceleration, Velocity of light as. fundamental: Veloc1ty, Relat1v1st1c aberration and- 1ts

deduction to Newtonian theory.

Unit 2: Variation of mass -with velocity; Equivalence of mass and energy,
Transformation formulae for mass, Momentum and energy, Problems on conservation-of -

mass; Momentum and energy, Relativistic -Lagrangian- and Hamiltonian, Minkowski
space, Space-like, Time-like and Light-like  intervals, Null cone, -Relativity and

- Causality, Proper time, World line of a particle.

Unit 3: Principles of Equivalence and General Covariance, Geodesic postulate, Mach’s

principle, Newtonian approximation of equation of motion, Einstein’s field equation for

~matter and empty space, Reduction of Einstein’s fi¢ld equation to Poisson’s equation,
. Schwarzschild exterior metric, its: 1sotrop1c form: and smgulanty, Relativistic differential-

- equation for orbit of the planet. -

Unit 5: Lorentz invariance of Maxwell’s equatiorns and their tensor form, Lorentz force. . - - -
~on charged particle, Energy-momentum - tensor: for electromagnetic f eld,: RCISSHCI‘-‘<‘--'-

Nordstrom metric for spherically-charged particle..

' -Cosmology — Einstein’s field equation with cosmological term, static cosmoIoglcal

models (Einstein and de-Sitter)-and their physical and geometrical properties. Red Shift .-

" in non-static form of de-Sitter line-element. Einstein-space, Hubble’s law, Weyl’s

postulate.
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-« Unit: 4: Three crucial tests -in general Relativity and their detailed descriptions, - -
.. Analogues of Kepler’s laws in General Relativity,  Trace of Einstein tensor and-energy--. =~
‘momentum tensor for perfect fluid, proof of its expression for perfect fluid, Schwarzs~ -
.- child interior metric and boundary conditions, Radar Echodelay (Fourth test). : :



Paper — X: Industrial Mathematics

Teaching : 6 Hours per Week
Examination : Common for Regular/Non-collegiate Candidates

3 Hrs. duration Theory Paper Max. Marks 100

Note : This paper is divided into FIVE Units. TWO questions will be set from each -
Unit. Candidates are required to attempt FIVE questions in all taking ONE’ '

question from each Unit. All questions carry equal marks.

- Unit 1: Partial differential equations and techniques .of solution: Finite difference . .
methods for solving PDE. Application to problems of 1ndustry with spec1al reference to: . v
Fluid Mechanics. Operational Techmques : , : :

Unit 2: Operational Techniques. Computational procedure of Simplex method,;: T\.avoa B

phase Simplex method, Revised Simplex method; Duality, duel simplex method. -

Unit 3: Sensitivity Analysis in Linear Programming: Problems, Various models of = =~

Assignment problems, alternate optimal- solutions,” post optimality analysis in
transportation. e
Unit 4: Inventory Models. EOQ models with and without shortages. EOQ models with

constraints.

Unit 5: Replacement and Reliability models. Replacement of items that deteriorate,

Replacement of items that fail completely. ,
- Reliability Theory — Coherent - structure, Rehablhty of systems of 1ndependent

components, Bounds on system reliability, Shapes of the system reliability function, - - -

Motion of aging, Parametric families of life distribute with Monotone failure rate.

Paper — XI: Magnetohydrodynaniics

Teaching : 6 Hours per Week D
Examination : Common for Regular/Non- colleglate Candndates

3 Hrs. duration Theory Paper = . . <. - - Max. Marks 100

‘Naote : This paper is divided-into FIVE Units: TWO.questions will be set from-each s -
Unit. Candidates are required to attempt FIVE questions in all taklng ONE R

question from each Unit. All questions carry equal marks.

Unit 1: Maxwell electromagnetic field equations. Constitutive equations of fluid motion,. -

Stokes hypothesis. Maxwell stress tensor. Fundamental equations of Magnetofluid- < o0 =,
dynamics. Magnetofluiddynamic approximations: :Magnetic field equation, Frozen in ..~ - "~

fluid, Alfven transverse waves. MHD boundary conditions. Inspection and Dimensional =

analysis, n-products.

Unit 2: Reynolds number, Mach number, Prandtl number, Magnetic Reynolds number,
Magnetic pressure number, Hartmann number, Magnetic parameter, Magnetic Prandtl
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number and Nusselt number. Hartmann plane Poiseuille flow and plane Couette flow
including temperature distribution. MHD flow in a tube of rectangular cross-section.
MHD pipe flow. MHD flow in annular channel. MHD flow between two rotating coaxial

cylinders.

Unit 3: MHD flow near a stagnation point. MHD Reyleigh’s flow. MHD Stoke’s flow
past a sphere, MHD Oseen’s flow: past a sphere. MHD boundary layer flow past a flat
plate in an aligned magnetic flow. Wilson’s numerical solution technique.

Unit 4: MHD boundary layer flow past a flat plate in a transverse magnetic field.
modified Rossow’s method of solution. MHD plane free jet flow. Wave and theory of
characteristics, Equation - of the characteristics, Characteristic surfaces, MHD

characteristic equations. MHD waves.

Unit 5: Friedriches diagrams. Dispersion ‘relation. MHD shock waves. Genéralized

Hugoniot condition. Compressive nature . of -MHD shocks. MHD shock wave
classification. MHD shock stability. : 5 :

Paper- XH: Advanced Numerical Analysns

Teaching : 6 Hours per Week -

Examination : Common for Regular/Non- colleglate Candidates

3 Hrs. duration Theory Paper Max. Marks 100 -

Note : This paper is divided into FIVE Units. TWO questions will be set from each" .. .

Unit. Candidates are required to attempt FIVE questions in all taking ONE
question from each Unit. All questions carry equal marks. Ce

Unit 1: Iterative methods — Theory of .iteration method, Acceleration. of the-

‘convergence, Chebyshev method, Muler’s method, Methods for multiple and-complex.

roots. Newton-Raphson method for SImultaneous equations, Convergence, of iteration -
process in the case of several unknowns. :

Unit 2: Solution of polynomial equations = Polynomial equation, Real- and: complex
roots, Synthetic division, the Birge-Vieta, Bairstow and Graeffe’s root.squaring. method: . . -
System of simultaneous Equations (Linear)~ Direct method, Method of -determinant,
Gauss-Jordan, LU-Factorizations-Doolitte’s, Crout’s and Cholesky’s. Partition method.
Method of successive approximate-conjugate gradient and relaxation methods. -

Unit 3: Eigen value problems— Basic propértics of eigen values and eigen-vector, Power -
methods, Method for finding all eigen values of a matrix. Jacobi, .Givens’ . and

Rutishauser method. Complex eigen values.
Curve Fitting and Function Approx1mat10ns - Least square error crltenon Lmear

regression. Polynomial fitting and other curve fittings, Approx1matlon of functlons by
Taylor series and Chebyshev polynomials.
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Unit 4: Numerical solution of Ordinary differential Equations — Taylor series Mathod,
Picard method, Runge-Kutta methods upto fourth order, Multistep method (Predictor-
corrector strategies), Stability analysis — Single and Multistep methods.

Unit 5: BVP’s of ordinary differential Equations — Boundary value problems (BVP’s),
Shooting methods, Finite difference methods. Difference schemes for linear boundary

value problems of the type y" =1(x,y), y" =f{x,y,¥ ') and yiv =f(x,y).

Paper — XIII: Computer Applications
Teaching: 4 Hours per Week for Theory Paper

Examination: For Regular candidates only.. ., . .
2% Hrs.duration Theory: Paper , Max.Marks 70

2 Hrs. duration Practical . - : Max. Marks. 30 . .
Note: This paper is divided into FOUR Units. TWO questions will-be set from each

Unit. Candidates are required to attempt FOUR questions. in-all- takmg ONE L

question from each Unit. All questlons carry equal marks.
Unit —1 SR
Computer langUages, System software and application software. Windows: Graphical

user interface, control panel and all features there in files and folders management. Using *
Accessories, Getting help, copying, moving and «shaﬁng information- between, prograrns.

Setting up printer and fonts. Configuring modem. Introduction to MS Word and-Ms-

Excel. Algorithms and flow ‘charts. Programming languages and problem solving.on .. = .

computers.

Unit 2: _
Programming in C++ Constants and variables. Arithmetic expressions, Input-output, . : -

Conditional statemerits, Implementing loops in-programs.

Unit 3

Simple computer progfamming;

Unit 4 A
Programming using Matlab/Mathematica — Variables, Vector and Matrix Computation,

Built-in-functions, Plotting, output, M-files, Functions, Loops, Conditional Execution,

Matrix Multiplication.

!
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rata

12

Practical
Teaching: 2 Hours per week , '
Examination: 2 Hours duration . ‘ . Max.Marsk: 30

Solution of linear systems — Gauss elimination, Gauss-Seidel,- Eigenvalues and
Eigenvectors — Power method and inverse power method. Least Squares Approximation
— Fitting of straight line, parabola and cubic equation. Numerical integration —
Traapezoidal and Simpson’s. methods, Numerical- solution of" dlfferentlal equatlon -
Euler’s method, Fourth order Runge-Kutta method. o e .

-

Dlstnbutlon of Marks:

Two Practical — 10 Marks. each FEE - =20 Marks .
Practical Record - =~ = . ‘ - =05 Marks
Viva-Voce . S ' - = (05 Marks
Total Marks , = 30 Marks
Note: e : - :
1. Each candidate is required to appear in the Practical examination-to:be conducted .

by internal and external examiners. External examiner will be appointed-by-the .
- University through BOS and-internal examiner will be appomted by the Head of .

the Department/Principal of the College. : : L

2. Each candidate has to prepare his/her practical record _ T
3. Each candtdate has to pass in Theory and Practical exarmnatlons separately
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