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401. Graph Theory (answer any two) 2x10=20
1. Give the notion of cycle space and cocycle spa@egraph. Find a basis for cycle space and

cocycle space. What is the rank of cycle space? 10
2. Show that a Graph G has 1 factor if and only ifahger p of G is even and there is no set S
of points such that the number of odd components-8f exceeds the cardinality of S i.e. |S|.
10
3. Define adjacency matrix of a labeled Graph G. Rimeleigenvalues of the adjacency matrix
of K4. What are the eigenvalues of a complete bipagtiéph ks,4? Find the spectrum of 10

(i) Ks (it) Kmyn
402. Numerical Analysis (answer any two) 2x10=20

1. What is interpolation? Derive Lagrange’s interpolatformula. 10
2. Prove that the divided difference of f(x) with (n4tguments g Xy, .....X, is defined by the

recursion relation. 10

FXgs XpyeeeeenXg] = F[Xeenee ,
f[XO'Xl, ..... !Xn]_ [XO Xl nl] [Xl Xn]
Xo = %,

(6 = Xg)-eveeee (X = X)X = Xig) e b6 = X,)

3. Describe Bisection method for solving algebraic agmun. Discuss the convergence of
bisection method. What are the advantages andwdietates of Bisection method? 10
403. (A) Functional Analysis (optional) (answer any two parts) 10+10=20
1. Vector Topologies and Metrizable Vector Topologiesl Fundamental Results.
(a) Describe Vector topology with examples and provenesdasic results and their
applications.
(b) Describe Metrizable Vector Topology and some rellatgortant theorems.
2. Weak and weak topologies and their applications.
(a) Describe weak and weak topologies on Banach speitteexamples.
(b) State and prove some important results, viz..
i. If Nis a normal linear space, then the closed spitere Sin N' is a compact
Housdorff space in the weak topology.
i. Let N be anls, and let ®e the compact Housdorff space obtained by imgosin
the weak-topology on the close unit sphere in. Nhen the mapping-xF,,
where (f)=f(x) for each fin S, is an isometric isomorphism of N into C)S
(c) Applications of these result
3. Some aspects on applications of Hahn-Banachr&éheand the Banach Alauglu Teorem on
topological vector spaces.
(a) state the theorems and show some applications.

403. (B) Fluid Dynamics (optional) 5x4=20
1. Write an essay on “Progressive waves with deduafaiotal energy associated with a train

of surface waves”.
2. Write an essay on “Group velocity and its physgighificance in water waves.”

3. Write an essay on “Boundary layer separation.”



404. (A) Mathematical Statistics (optional) (answer any two) 2x10=20
1. What is probability distribution? Give a brief deption of continuous probability

distribution.
Describe binomial and poission distribution.
Give the concepts of sampling distributions whatampling distribution of mean?

404. (B) Dynamical System and Fractal Geometry (optional) (answer any two) 2x10=20
1. Periodic Point, Bifurcation Point, and a Route frBegular to Chaotic Region

a. Consider a modef (x) = AX(L—x),0< A <4and xJ[0]]

Describe a scheme of how to obtain periodic points of periods 2°,2* 2%,.......

b. Describe a scheme of how to obtain first bifurcapoint, 24 bifurcation point, etc.
c. Describe a technique of how to obtain accumulgtimint and the chaotic region.
2. Deterministic chaos and different techniques ofiifieation of chaos.
a. Explain deterministic chaos with examples
b. Describe time-series analysis, lyapunov exponemszeriod-three concepts’ for
identification of chaos
3. Methods of numerical Analysis for solving non-lineifferential equations
a. Describe continuous dynamical systems with examples
b. Describe with error analysis two methods for saumon-linear differential equations.
405. (A) Fuzzy Setsand Their Applications (optional) (answer any two) 2x10=20

1. Define a convex fuzzy set in R with suitable examsplShow that for a fuzzy subset A of R,
the following two conditions are equivalent:

i) {xOR:A(X)=a}is aconvex crisp set,]a [1[01]
i) A +@-A2)x,)= min [A(X), A(X,)] for all x,,x, JAand A0[0]].
Can R be replaced by a real vector space X(R)Rjust
2. State the extension principle for fuzzy sets. lfetX — Y be an arbitrary crisp function.

Then for A OF(x) and anyB, I F(y), iOl, prove that
) TUA)=U f(A)
. -1 — -1
i) U B)=U F(B)
Using the extension principle show that[ f (A)] = f (a* A) where A is a fuzzy set on

X. show with the help of an example that cannot be replaced hy .
3. Write notes on
i) Fuzzy Neural Network
i) Fuzzy Autometa.
405 (B) General Theory of Relativity and Cosmology (optional)

1. Discuss the three crucial tests of General Retgtivi 10
2. Derive the line element for Robertson-Walker natistcosmological model. Also discuss
the dynamical consequences of it. 10



