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1. 1) Let Ap = [0,1 — 1] if n is even and 4,, = [-1,%] if n is odd. Find
limsupAn and liminfA,,. Are they equal?
ii) If P(A) =1forn=1,2,3,..c0. Compute P(NA,). (2+2+3]

=8ry if 0<Sx<y<1

=0 otherwise

i) Are the two random variables independent?

i) Let fr,y) =1if 2 +y > 0 and F(z,y) = 0if 2 + y < 0. Examine
whether F represents joint distribution function of (X, %). [4+ 4]

2. Let f(z,y) =

3. Let X follow double exponential with density function fT) =te= 4ol
1) Show that the distribution function F of X is symmetric, that is F(z) +
F(—z)=1forall z € R.
ii) Show that the characteristic function of X is real valued. Also ex-
plicitely evaluate it,. [2+ 3+ 5]

4. Let F,,n = 1,2, 3, ...c0and F denotes distribution functions corresponding
to random variables X,and X respectively. Suppose F, converges weakly
to F and further suppose P(X = 0) = 1. Examine whether Xn— Xin
probability. [8]

5. i) A transition matrix P is said to be doubly stochastic if Zf=11’ij =
Z;‘;l pi; = 1 for every 7 and j. Suppose limn P exists and it depends
only on j and independent of i. Here pi; denotes 1, st element of P™. Show
that limpf%; = 1k for all j.

ii) Consider a countable markov chain with § = {0,1,2,...} and probabil-
ities p(n,n+1) =p=1-p(n,0) .
For which value of p, is this transient and recurrent? [3+7]



6. Examine whether the following statesments are true of false. Give reasons
in either case: F
i) Let F, denote distribution function corresponding to Normal (0, ).
Then F,converges weakly to a distribution function F.
i) Let R = (—o0,00). Let & = {A : A C R and either A or A’ is
countable}. Then F is a field but not a ofield.
iii) Let (X, Y) follow a bivariate normal with parameters (u1, p2, 0%, 62, p).
Then E(X?) + E(Y?) - 2E(XY) > (E(X) — E(Y))? [4+4+4]

For Brevity and Neatness............ [5]



