
REAL-VARIABLE HARMONIC ANALYSIS I
2016

2. Homework sheet
22.9.2016

2.1. Homework. Let f : R→ R, f(x) = χ(−1,1)(x). Find Mf(x).

2.2. Homework. Let f : Rn → R, f(x) = χB1(0)(x). Find Mf(x).

2.3. Homework. Show that the Hardy-Littlewood maximal operator
commutes with translations and dilations.

2.4. Homework. Let F be a family of balls in Rn of bounded diameter.
Show that for every ε > 0 there exits a countable subcollection Gε ⊂ F
of pairwise disjoint balls such that⋃

B∈F

B ⊂
⋃
B∈Gε

(3 + ε)B .

2.5. Homework. Let 1 ≤ p1 < p2 <∞. If
f ∈ Lp1,∞(Rn) ∩ Lp2,∞(Rn) ,

show that f ∈ Lp(Rn) for every p ∈ (p1, p2).
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