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Problem 1. Let Z be a subset of R with measure zero.
Show that the set A = {x2 : x ∈ Z} also has measure zero.

Problem 2. Let f : Rn → [0,+∞] a measurable function, denote the measure of set
Ω ∈ Rn by |Ω|. Show that

a) | {x ∈ Rn : f(x) ≥ k} | ≤ 1
k

∫
f .

b) If f is integrable, then |{x ∈ Rn : f(x) = +∞} | = 0.

Problem 3. Let f be of bounded variation on an interval [a, b]. If f = g + h, where g is
absolutely continuous and h is singular, show that∫ b

a
φdf =

∫ b

a
φ f ′dx +

∫ b

a
φdh , (1)

for any continuous φ.

Problem 4. Let {fk} be a sequence of non negative measurable function defined on the
measurable set E ∈ Rn.

If fk → f and fk ≤ f a.e., show that
∫
E fk →

∫
E f.

Problem 5. Let 1 ≤ p, q ≤ ∞ with 1
p + 1

q = 1. Show that if f ∈ Lp(Rn) and g ∈ Lq(Rn),
then f ∗ g is bounded and continuous function on Rn.
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