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MATHEMATICS FOURTH SEMESTER 

MCQ BASED INTERNAL ASSESSMENT TEST, 2021 

SYLLABUS 

 

PROGRAMME : MATHEMATICS 

Sl.No Subject/Paper Syllabus 

1 Graph Theory Unit 1: Graphs, subgraphs, walk, paths, cycles and components, 
intersection of graphs, Degrees, Degree sequence. Threes, spanning 
tree, cycles, cocycles. Cycle space. Cocycle space, connectivity, cut 
vertices, cut edges, blocks., connectivity parameters, Menger’s 
theorems. 
Unit 3 : Planarity: Subdivision of graph, identification of vertices, 
plane and planar graph, outer planar graph, Euler’s polyhedron 
formula, Kuratowski’s theorems, Genus, thickness, coarseness and 
crossing number of a graph. 

2 Numerical Analysis Unit 1: Interpolation formulae 
Unit 2: Numerical Differentiation and Integration Numerical 
Differentiation and Integration, Simpson’s rule, Weddle’s central 
difference formula, quadrature formula, Gauss’s quadrature formula, 
Euler’s formula for summation and quadrature. 

3 Functional Analysis II Unit 1 Vector topologies: Examples First properties Mazur’s and 
Eidelheit’s separation theorems Metrizable vector topologies 
Unit 2 The Open Mapping Theorem: The closed graph Theorem and 
the uniform Boundedness Principle for F-spaces. Topologies induced 
by families of functions. Weak and Weak* topologies. Compactness. 
Adjooint operator. Projection and complementation 
Unit 3 Convexity: The Hahn- Banach theorem for locally convex 
spaces. The Banach Alauglu Theorem for topological vector spaces. 
Krein-Milman theorem. Milman theorem. 

4 Fluid Dynamics Unit 2 Viscous fluid motion: Navier-Stokes equation of motion rate 
of change of vorticity and circulation rate of dissipation of energy. 
Diffusion of a viscous filament. 
Unit 3 Exact solution of Navier Stokes Equation: Flow between 
plates. Flow through a pipe (circular elliptic). Suddenly accelerated 
plane wall. Flow near an Oscillating flat plate. Circular motion 
through cylinders. Stoke’s linearization process. Flow past a sphere. 
Whitehead paradix and Stoke’s paradox. Oseen’s approximation 

5 Mathematical Statistics Unit 1 Probability: Mathematical and statistical definitions. Discrete 
Samplespace, Axiomatic approach, Theorems of Total and Compound 
probability, Repeated Trials, Baye’s theorem. Random Variable and 
its distribution, Mathematical Expectaions, Expectation of sum and 
product of random variables, Expectation of functions of random 
variables. Distribution of more than one random variables. 
Tshebysheff’s lemma. Weak law of large numbers. Theorems of 
Markoff and Khintchine, Bernouilli’s and Poisson’s theorems. 
Characteristic function. Probability generating unctions, Central limit 
theorem 
Unit 2 Binomial distribution, Posson, distribution, Normal 
distribution, Hypergemetric distribution, Multionomial distributions, 
Betta and Gamma distribution, Pearsonia system of vurves, derivation 
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of the differential equations and its solutions yielding curves of types, 
I,II,III and IV. Bivariate Normal distribution. Regression and 
Correlation (including Multiple, partial and Interclass correlatio 

6 Dynamical System Unit 1 Unit1Nonlinear oscillators-Conservative system. 
Hamiltonian system. Various types of Oscillators in nonlinear system. 
Solutions of nonlinear differential equations 
Unit 2 Orbit of a map, fixed point, equilibrium point, periodic point, 
circular map, configuration space and phase space. Origin of 
bifurcation, Stability of a fixed point, equilibrium point, Concept of 
limit cycle and torus, 
Unit 6 Construction of the middle third Cantor set, Von Koch Curve, 
Sierpinski gasket, self similar fractals with different similarity ratio, 
Julia Set, measure and mass distribution. Housdorff measure, scaling 
property, effect of general transformations on Housdorff measure, 
Housdorff dimension and its properties, s-sets, calculation of 
Housdorff dimension in simple cases. 

7 Fuzzy sets and their 
applications 

Unit 1 Fuzzy sets: Basic Definitions. D-level sets. Convex fuzzy sets. 
Basic operations on Fuzzy sets. Types of Fuzzy sets. Cartesian 
products. Algebraic products Bounded sum 
and difference. T-conoroms 
Unit 3 Fuzzy relations and Fuzzy Graphs: Fuzzy relations and 
fuzzy sets. Composition of Fuzzy relations. Min-max composition and 
its properties. Fuzzy equivalence relations. Fuzzy compatiability 
relations. Fuzzy relation equations. Fuzzy graphs, Similarity relation. 
Unit 4 Possibility Theory: Fuzzy measures. Evidence theory. 
Necessity measure. Probability measure. Possiblity distribution. 
Possibility theory and fuzzy sets. Possibility 
theory versus probability theory  
Unit 5 Fuzzy Logic: An overview of classical logic. Multivalued 
logic. Fuzzy propositions. Fuzzy quantifiers. Linguistic variable and 
hedges. Inference from conditohnal fuzzy propositions, the 
compositional rule of inference. Appliction in Vivil, Mechanical and 
Industrial Engineering. 

8 General Theory of 
Relativity and Cosmology 

Unit 1 Geodesics, Derivation of the equation of geodesics, Geodesic 
co-ordinates, intrinsic derivatives, First Curvature, Parallel transport, 
parallel vectors. Related theorems of intrinsic derivatives and parallel 
displacement 
Unit 3 Theory of gravitation, principle of covariance and equivalence, 
geodesic principle, Simple consequences of the principle of 
equivalence (i) the equality of inertial and gravitational masses(ii) 
effect of gravitational potential on the rate of a clock, (iii) The clock 
paradox, the energy momentum tensor, Energy momentum tensor in 
case of a perfect fluid, conservation of energy and Momentum 

 

 

 

 

 

 


