Mathematics 275C — Spring 2008 — HW #2
Due: Wednesday, April 30.

1. Let 7 = inf{t > 0 : B(t) = 0} be the hitting time of 0, and let p = inf{t > 1: B(¢t) = 0}
and A\ = sup{t < 1: B(t) = 0} be the first time 0 is hit after time 1 and the last time 0 is hit
before time 1 respectively. Use the Markov property to express the distributions of p and A
in terms of the distribution of 7 as follows:

(a) Po>1+0= [ T pi(ay)PY(r > 1)dy,
and
(b) PYN< 1) = / T 0PV > 1 t)dy,

where as usual, pi(z,-) is the density of the N(x,t) distribution. You should say explicitly
what the bounded measurable function Y is in the application of the Markov property.

2. Show that if o and 7 are stopping times, then so are min(o, 7) and max(o, 7).

3. Suppose T is a stopping time, and put

E+1 .k kE+1
= ~om 1f2—n§7< on

Tn

Show that 7,, is a stopping time.

4. Let 7 =inf{t > 1: B, = 0}. Show that 7 has density



