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1. [10 marks] (S,d) is a complete separable metric space, and (P(S5), p)
denotes the corresponding space of probability measures with the Prohorov
metric. For z,y € S show that p(dz,d,) < min{l,d(x,y)}.

2. [10 marks] Let S = [0,1] with the usual metric. For n = 1,2,--- let
P, denote the discrete uniform probability distribution on the set {% k=
1,2,---,n}. Show that {P,} is weakly convergent and find the limiting prob-
ability distribution.

3. [12 marks| (5, d) is a complete separable metric space. Let X,,Y,, n =
1,2,---and X be S-valued random variables on a probability space (€2, F, P).
Suppose X, = X, and d(X,,Y,) — 0 in probability. Show that Y,, = X.

4. [8 + 10 marks| (i) (S5,d) is a complete separable metric space. If M C
B(S) is a convergence determining class, show that M is also separating.

(ii) Let (S,d) be a compact metric space. Let M C Cy(S) be a separating
class. Show that M is also convergence determining.

5. [12 marks] Let a, — a in IR. For n = 1,2,--- let H, = {w € C[0,1] :
w(0) = 0,w differentiable, and |w'(-)| < a,}, and let P, be a probability
measure on C[0, 1] such that P,(H,) = 1. Show that {P,} has a convergent
subsequence.

6. [8 marks] Show that the standard Wiener measure is non-atomic.

7. [12 marks| Let {B(t) : ¢ > 0} be a standard one-dimensional {F;}-
adapted Brownian motion. Show that {B2(t)—t : t > 0} is an {F; }-adapted
continuous martingale.



