
1 Operator norms

1.1 Banach space norms

• L1 sup norm

‖A‖1→1 = least {M | ∀u ‖Au‖1 ≤ M‖u‖1} = sup
y

∫
|a(x, y)| dx.

• L2 sup norm

‖A‖2→2 = least {M | ∀u ‖Au‖2 ≤ M‖u‖2}.

• L∞ sup norm

‖A‖∞→∞ = least {M | ∀u ‖Au‖∞ ≤ M‖u‖∞} = sup
x

∫
|a(x, y)| dy.

1.2 Hilbert space norms

• trace norm
‖A‖1 = tr(

√
A∗A)

• Hilbert-Schmidt norm

‖A‖2 =
√

tr(A∗A) =

√∫ ∫
|a(x, y)|2 dx dy.

• sup norm
‖A‖∞ = least {M | ∀u ‖Au‖2 ≤ M‖u‖2}.

1.3 Inequalities

‖A‖2→2 ≤
√
‖A‖1→1‖A‖∞→∞

‖A‖∞ ≤ ‖A‖2 ≤ ‖A‖1

‖A‖∞ = ‖A‖2→2
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