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PART-A

Answer FIVE FULL Questions

1. A) Define monotonic sequence of sets. For a monotonically decreasing sequence of sets
prove that lim A, = Ny=14n.
n—-oo
B) Define a measure. With usual notations prove that
(AU B) = u(A) + u(B) — u(An B)

C) For a continuous random variable X show that P(X = a) = 0, a is a real number.
(4+4+2)

2. A) Prove that every o field is a field but converse is not true.
B) With usual notation prove that P(A¢) = 1 — P(A). (8+2)

3. A) Define convergence in probability. With usual notations prove that X,, »" X = X,, - X.
B) Define quantile function. Obtain the same for the probability distribution with pdf
Fx) = {kxk_le_xk, x>0k>0

0 Otherwise
C) Define convergence in law with an example. (4+4+2)

4. A) Prove that a distribution function F is non decreasing and right continuous. (6)

B) Obtain the moment generating function of gamma distribution. (4)

5. A) State and prove Holder’s inequality. (8)
B) For a random variable with following probability density function find E(X) (2)

_(6x(1—x), 0<x<1
fe) = { 0 Otherwise
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6. A) State and prove Chebycheff inequality.

B) Prove that characteristic function is uniformly continuous on R. (5+5)

7. A) State and prove inversion theorem. (8)

B) Show that set of natural numbers is Borel set. (2)
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