(4)
3. (a) State Borel’s Normal Number theorem.

(b) In the context of part (a) above, give a graphical proof
of Markov’s Inequality: If X is a non-negative step

function with range in (0, 1] and if a > 0, then

Prob [X > o] < £ 347-10
(04
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Use separate Answer Script for each Part.

PART—I (20 Marks)

Answer any four of the followings :

1. (a) Find the Christoffel symbols of first and second kinds
corresponding to the metric

ds® = (dx')* + G(x',x*)(dx*)’
where G is a smooth function of x’,x%.

(b) 1If A, is a skew-symmetric covariant tensor of rank 2,

then prove that
(58] +5,8%) 4, =0 4+1
2. State and prove Ricci’s theorem for covariant derivative of
tensors. 5
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(2)
Find the curvature at any point of the space curve

C:x'=a, x*=t, X’ =bt

where the metric is ds? = (dx')* + (x')*(dx*)* + (dx*)* and
a, b are non-zero constants. 5

(a) Find the differential equations of the geodesic for the
metric ds® = (du)* +sin® u(dv)? on a surface.

i J
(b) Show that g T k* +1*, where k and 7 are the

5B op
curvature and torsion of a space curve and (W) are
components of prinicipal normal. 3+2

Calculate the second fundamental form for the surface
r =(ucosv,usinv,cv). Also identify the surface. 4+1

Find the Gaussian curvature of the surface defined by
x':fl(u'), x2 :fz(u')a x3 =M2,

where f|, f, are differentiable functions. State the geometrical
significance of the result. 4+1

[ Continued |

(3)
PART—II (20 Marks)

Attempt any two questions. Each quesion carries 10 (ten) marks.

1.

Let {X L n=0, 1,2,...} be a Markov Chain with state space
K = {1,2,3,4}. Let P be the one-step transition matrix of
{X }, where

- .
3 030
1 1 1

P=l7 0 7 3
1 0 0 O
0 0 0 1]

Let A be a non-empty subset of &

(a) Define T, the hitting time to 4.

(b) Find Prob [T3 <4w| X, =1]

(c) FindProb [Tl<+oo|X0=1]

(d) FindProb [T, <+ | X, =2] 1+3+3+3=10

(a) Define a Markov Chain.

(b) Find all the Recurrent States of the Markov Chain with
transition Matrix (% = {1,2,3,4})

]

Il
S — K=~ W
o on|l— o
S O~ O

3+4=10

MATH-1402 [ Turn Over ]



