
Definition 16.35. [1FB]Let 𝑎 ∈ ℝ and 𝐼 be a neighborhood of 𝑎. Let
𝑓, 𝑔 ∶ 𝐼 → ℝ. We will say that ”𝑓(𝑥) = 𝑜(𝑔(𝑥)) for 𝑥 tending to 𝑎” if a

∀𝜀 > 0, ∃𝛿 > 0, 𝑥 ∈ 𝐼 ∧ |𝑥 − 𝑎| < 𝛿 ⇒ |𝑓(𝑥)| ≤ 𝜀|𝑔(𝑥)| .
This notation reads like ”f is small o of g”.
If 𝑔(𝑥) ≠ 0 for 𝑥 ≠ 𝑎, then equivalently we can write

lim
𝑥→𝑎

𝑓(𝑥)
𝑔(𝑥) = 0 .

We will say that ”𝑓(𝑥) = 𝑂(𝑔(𝑥)) for 𝑥 tending to 𝑎” if if there is a
constant 𝑐 > 0 and a neighborhood 𝐽 of 𝑎 for which ∀𝑥 ∈ 𝐽, |𝑓(𝑥)| ≤
𝑐|𝑔(𝑥)|.
Again, if 𝑔(𝑥) ≠ 0 for 𝑥 ≠ 𝑎, then equivalently we can write

lim sup
𝑥→𝑎

|𝑓(𝑥)|
|𝑔(𝑥)| < ∞ ,

This notation reads like ”f is big O of g”.
For further information, and more notations, see [46].
This notation is usually attributed to Landau.

aConsider that 𝐽 = {𝑥 ∈ 𝐼 ∶ |𝑥 − 𝑎| < 𝛿} is a neighborhood of 𝑎.

https://coldoc.sns.it/UUID/EDB/1FB/

