
Math 423 Homework 5

1. Let f ∈ L+ and for E ∈ M, define λ(E) :=
∫
E
fdµ. Show that λ is a measure on M

and that, for any g ∈ L+,
∫
gdλ =

∫
fgdµ.

2. Prove the monotone convergence theorem from Fatou’s lemma.

3. Suppose that {fn} ⊆ L1(X) and that fn → f uniformly.

(a) Show that if µ(X) <∞, then f ∈ L1(X) and
∫
fndµ→

∫
fdµ.

(b) Show that the conclusions above can fail if µ(X) =∞.

4. Compute (with justification!) limn→∞
∫∞
0

(
1 + x

n

)−n
sin
(
x
n

)
dx.
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