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Fill up strictly the above details on your answer book

(2)  Attempt all questions.
(3)  Each question carries 14 marks.
(4) Answer any two out of the three bits given in each question.
\ Student’s Signature
Q.1. (a) Define a random variable. Prove any of its two properties.
(b) Define independence of random variables and show that E(XY) =E(X)E(Y) if the
random variables are independent. Show that the converse of this statement is false.
(c) State and prove Holder’s inequality and Minikowaski inequality.
Q.2. (a) Write a detailed note on stochastic independence.
(b) Define a Tail o-field and state and prove Kolmogorov’s zero -one law.
(c) State and prove the inversion Theorem.
Q.3. (a) Explain: (i) Convergence in r'" mean
(i1)) Convergence in Distribution
(i11)) Almost everywhere convergence
State and prove their inter relationships.
(b) Discuss conditional expectation of a random variable and prove any of its two properties.
(c) What do you understand by weak Law of Large Numbers? State and prove any two
WLLN.
Q.4. (a) Find the characteristic function for Cauchy distribution. Discuss its importance
(b) Define a discrete distribution function. Show that a distribution function can have
only a countable number of points of discontinuity.
(c) Decompose the following function into discrete and continuous.

0 if x<-1

i Foo=]*E if —1<x<1

1—(%))6 if x>1
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Q.5. (a)

(b)

(©)
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0 if  —2<x<0
ii. F(x)=]1/4 if  0<x<2

1—%5" i x>2

If {A,} is a sequence of events such that 4, = Q, and P (4,) = %P (4, ;) for
n=2..Find P (Lim Sup A4,).

(S

ii.  Let {X_} be a sequence of independent random variables with P (X = +n) = 0.5.

Show that SLLN does not hold for the sequence.

Let {x,} be a sequence of independent random variables with £ (X)) =

E X~ un)z =0 %1 #0and E [ X — un|2+8 exists for each n where 6>0. Let

S,= LXi and V(S)=s2= Y 07 thenif
i=1 i=1
n — oo show that 5 _SE(S") D7 -N(©,1)

1 n
75 2 1; E|X, — " 0as
n 1=

Discuss conditional dominated convergence theorem.
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