
MATH 650. HOMEWORK 7. DUE 10/3/02

Problem 1. Let (X, F, µ) be a probability space. Let A1, A2, . . . be a sequence of
subsets of X belonging to F.

(a) Show that if A1 ⊃ A2 ⊃ A3 ⊃ · · · , then

µ(
∞⋂

n=1

An) = lim
n→∞

µ(An).

(b) Show that if A1 ⊂ A2 ⊂ A3 ⊂ · · · , then

µ(
∞⋃

n=1

An) = lim
n→∞

µ(An).

Problem 2. Let X be a probability space and An measurable sets. Show that the
probability of lim infn Ac

n is 0 if and only if the probability of lim supn An is 1.

Problem 3. Let (X, F, µ) be a probability space, and let A1, A2, . . . be in F. Show
that

µ(lim inf
n

An) ≤ lim inf
n

µ(An) ≤ lim sup
n

µ(An) ≤ µ(lim sup
n

An).

Problem 4. Let (X, F, µ) be a probability space. Show that if A1, A2, · · · , An are
independent sets from F, then the sets Ac

1, A2, · · · , An are also independent.
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