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Part A (Short Answer Questions)

Answer any eight questions.

Weight 1 each.

—_—

Define limit inferior and limit superior of a sequence of events. By an example show that they can be
different.

2. Define field and sigma field.

3. Explain integral of a non-negative measurable function over a measurable set.

4. Define discrete probability space .Give an example.

5. Define distribution function of a two dimensional random variable and mention its important properties.
6. Define Expectation of a random variable. Show that E(X+Y) = E(X) + E(Y).

7 State and prove Jensen inequality.

8. Define almost sure convergence

Define convergence in rth mean.

©

10. Define complete convergence of distributions.

(8%1=8 weightage)

Part B (Short Essay/Problems)
Answer any six questions.

Weight 2 each.

limA, ) = li A
11. For a finite measure a , show that u(limA,) m(k(4,)) .

12. Define a Lebesgue measure on R. Show that the Lebesgue measure of the set of rationals in R is zero.

13. Explain the basic properties of Lebesgue integral.
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14.

15.

16.

17.

18.

19.

20.

21.

]|

Distinguish between conditional probability and independence of two events. In the M%&%ﬁ‘% v

P(A) = iP Bi P(A Bi . .
that (4) = 2 P(B) P(a/ ),statlng the assumptions.

If X and Y are independent random variables, show that E(XY) =E(X).E(Y), whenever both sides exists.
: . XY P(4,) =00
If {An} be a sequence of independent events of a Borel field and

P(lim.sup.4,) =1
show that ( p-An)

L L Xn b x
X, =XV, > C =252 (C=0),[v, =0] =
Show that "~ ™ v = W c . ), [¥,, = 0] Eﬁ'
X, + X i
Show that

(6%2=12 weightage)

Part C (Essay Type Questions)
Answer any two questions.

Weight 5 each.

(a) Define Lebesgue-Stieltje’s measure.

(b) Let F be the distribution function on R given by

F 1
(x]ZO, ifx{

1+x | —1=<x<=0
= , if

24+x% | 0=sx<?2
= if

x=2

=10, if
If p is the Lebesgue-Stieltje’s measure induced by F, compute the measure of the sets:

1
{x: x| + 267 = 1} [0,;] U (12]

(1) {2}, (1) [-1/2,3] ,(iii) , (1v)

(a) State and prove Lebesgue dominated convergence theorem.

(b) State and prove Fatou’s lemma. Deduce monotone convergence theorem.

Let Q = [0, 2]. The

o -field of events be the class generated by : . Examine whether X(), Y(), Z(.) defined
below is a random variable
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0<we? ik |
i) 2(“) = -8 if

3
:{: miz

=0, if °

29 (i) State and prove Cr- inequality . (ii) State and prove Markov inequality and hence deduce Tchebychev’s
inequality.

(2x5=10 weightage)
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