
Math 423 Homework 6

1. Let X = Y = [0, 1], let µ denote Lebesgue measure on X, and let ν denote counting
measure on Y . Let D = {(x, x) : x ∈ [0, 1]} denote the diagonal of X × Y . Show that∫∫

χDdµdν,
∫∫

χDdνdµ and
∫
χDdµ⊗ ν are all different.

2. Let (X,M, µ) be a σ-finite measure space and let f ≥ 0 be measurable. Define

Gf := {x, y ∈ X × [0,∞) : y ≤ f(x)}.

Show that Gf ∈M⊗BR and that µ⊗m(Gf ) =
∫
fdµ. This is the most general version

of the statement “the integral of a nonnegative function is the area under the curve”.
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