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Day 26 — Summary — Lebesgue Integral

1. Definition: A simple function is a function that adopts finitely many values: ¢(z) = 217:1 anlEg,.
2. Define the Lebesgue integral of a nonnegative simple function ¢ as [ fdu = 271:;1 anit(En).

3. Define the Lebesgue integral of a nonnegative measurable function f as

/Rfdu=sup{/R¢du

4. Define the Lebesgue integral of a not-necessarily-nonnegative function f = f* — f~, where f* and

f~ are both nonnegative, as
[ sau= [ rau- [ 1an,

provided both integrals on the right hand side are not infinite.
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5. Dominated convergence theorem: Suppose f, — f pointwise and |fn(z)| < g(z) for a nonnegative g
such that [ gdu < co. Then limp—oo [ frdp = [limpyoo fadp
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