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The following is an estimate of the Lp norms of a sum with nonnegative
terms (p. 77, no. 38).
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can give a sharper upper bound for Γn(t) using the following two results. First,
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Thus ∥Γn∥p ≤ ∥Γn∥∞ ≤ 2
π

∑n
k=1

1
k + 2

π . On the other hand,

∥Γn∥1 =
1

2π

∫ 2π

0

Γn(t)dt

=
1

2π

n∑
k=1

1

k

∫ 2π

0

| sin kt|dt

=
1

2π

n∑
k=1

1

k2

∫ 2πk

0

| sin t|dt

=
1

2π

n∑
k=1

1

k

∫ 2π

0

| sin t|dt

=
1

2π

n∑
k=1

1

k
· 4

=
2

π

n∑
k=1

1

k
.

Therefore ∥Γn∥p ≥ ∥Γn∥1 = 2
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Hence for 1 ≤ p ≤ ∞,
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So,

∥Γn∥p =
2

π
log n+O(1).
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