
H
ar
m
on

ic
A
na

ly
si
s
-
Sp
ri
ng
20
21
-2
2
-
M
.K
ol
ou
nt
za
ki
s

UNIVERSITY OF CRETE – DEPARTMENT OF MATHEMATICS AND APPLIED MATHEMATICS
Problem Set No 3

1. If fn, f : [0, 1] → R with fn → f uniformly on [0, 1], show that
r
[0,1]

|fn − f | → 0. Show that this is not true if
the interval [0, 1] above is replace with R.

2. Assume 0 ≤ f ∈ L1(R). Show that
r
{f>n} f → 0 for n → ∞. Show also that for everyϵ > 0 there exists δ > 0

such that for every E ⊆ R with m(E) < δ we have w
E

f ≤ ϵ.

3. Suppose that f : [−1, 1] → [0,+∞] and that for every t > 1 we have that

m{f > t} ≤ 1

t2
.

Show that
r
R f < ∞.

We have (justify this) w
f =

w
{f<1}

f +

∞∑
n=0

w
{2n≤f<2n+1}

f.


