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Problem 1. Let (X,J, 1) be a finite measure space, and let {f,}2°, be a sequence of
nonnegative measurable functions. Prove that f,, — 0 in measure if and only if

lim/ ,f" dp = 0.
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Problem 2. Let (X,J, ) be a finite measure space, and let {A,,}2°, C F be a sequence
of sets. Assume that p(A,) > d for all n € N, where 6 > 0. Prove that there exists a set
S € T of positive measure such that for every x € S, is in A; for infinitely many j.
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Problem 3. Let f, :[0,1] — [0,00) be Lebesgue measurable and such that f,(z) — 0
for almost every x. Assume that

1
sup/U o(fu(z))dx <1

for some continuous ¢ : [0,00) — [0, 00) which satisfies ¢(t)/t — oo as t — 0o. Prove
that [) f.(z)dz — 0 as n — co. (Provide a detailed proof).
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for every a, 3 > 0.

Problem 4. Let h:[0,00) — R be continuous with compact support. Prove that
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