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1. Let X be the simple symmetric random walk and a, b > 0. Show that

Ta,b := inf{t : Xt ∈ {−a, b}}

is a finite stopping time and prove that limX
Ta,b
n = XTa,b

almost surely
and in L2. In particular we have EXTa,b

= 0. Can you use this to deter-
mine the distribution of XTa,b

?

2. In the setup of the previous example, discuss what happens if we consider
a = 1, b =∞?

3. Let T be a stopping time. Show that FT is a σ-algebra. Assuming that
T ≤ N ∈ N and A ∈ FT , show that

TA(ω) :=

{
T (ω) if ω ∈ A
N else

is a stopping time.

4. Let T ≤ N ∈ N be a stopping time and M a martingale. Show that
MT = E[MN |FT ].


