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Integration of measurable functions with respect to a [0, ∞]-measure

Let A1, … , An ∈ MX and α1, … , αn ∈ [0, ∞] then the simple function

n

∑
i=1

αiχAi
: X → [0, ∞]

has integral is the element of [0, ∞]

∫
S

(
n

∑
i=1

αiχAi)dμ := ∑ αiμ(Ai ∩ E)

on some E ∈ M.

Let f : X → [0, ∞] be measurable and E ∈ M, then the μ-integral of f is

∫
E

fdμ := sup ∫
E

sdμ

an element of [0, ∞].

Let

L
1(X, μ) := {f : X → C measurable : ∫

X

|f|dμ < ∞}

then for f ∈ L 1(X, μ)

∫
E

f := ∫
E

Rf + i∫
E

If

1≤i≤n

αi≠0

simple s:

0≤s≤f
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