
MATH 280C

HOMEWORK #2, DUE APRIL 22, 2015.

Please hand in the starred problems. In the following, all random vari-
ables are defined on the probability space (Ω,F , P ).

1*. Suppose that (Ω,F , {Ft}, P ) is a filtered probability space. Suppose
that S and T are stopping times on this space. Prove that
(a) S ∧ T and S ∨ T are stopping times.
(b) if S ≤ T , then FS ⊂ FT .
Now suppose that {Tn}

∞

n=0 is a sequence of stopping times and that {Ft, t ≥
0} is right continuous. Prove that
(c) infn Tn, supn Tn, lim infn Tn and lim supn Tn are also stopping times.
(d) if Tn+1 ≤ Tn for all n, then for T = infn Tn, FT = ∩nFTn

.
2*. Suppose that {Xt, t ≥ 0} is a continuous adapted process defined on

a filtered probability space (Ω,F , {Ft}, P ) where {Ft} is right continuous.
Let A be a closed set in (−∞,∞). Prove that

DA = inf{t ≥ 0 : Xt ∈ A}

is a stopping time. Hint: for each positive integer n, An = {x : dist(x,A) <
1/n} is open.
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