
Math 423 Homework 6

1. Let f ∈ L1(m) and let F (x) :=
∫
(−∞,x] fdm. Show that F is continuous.

2. Show that
∫∞
0
xne−xdx = n! by differentiating (with justification)

∫∞
0
e−txdx = 1

t
. Sim-

ilarly, show that
∫∞
−∞ x

2ne−x
2
dx = (2n)!

√
π

4nn!
by differentiating the equation

∫∞
−∞ e

tx2dx =√
π
t
.

3. Suppose that {fn} ⊆ L1 and that there is a g ∈ L1 with |fn| ≤ g for all n. Suppose
further that fn → f in measure. Show that fn → f in L1, and that consequently,∫
fdµ = limn

∫
fndµ.

4. Suppose that fn → f in measure.

(a) If ϕ is uniformly continuous, then ϕ ◦ fn → ϕ ◦ f in measure.

(b) If µ(X) < ∞, then ϕ ◦ fn → ϕ ◦ f in measure whenever ϕ is continuous (i.e., ϕ
does not need to be uniformly continuous in this case).
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