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“Big Oh” notation in terms of limits 
 

Notation Limit definition Examples 

𝑓(𝑛) ∈ Ω(𝑔(𝑛)) 
lim
𝑛→∞

𝑓(𝑛)

𝑔(𝑛)
∈ (0,∞] 𝑛2 + 1 = Ω(𝑛) ⇔ lim

𝑛→∞

𝑛2 + 1

𝑛
= ∞ 

𝑓(𝑛) ∈ Θ(𝑔(𝑛)) 
lim
𝑛→∞

𝑓(𝑛)

𝑔(𝑛)
∈ (0,∞) 𝑛2 + 3𝑛 + 4 = Θ(𝑛2) ⇔ lim

𝑛→∞

𝑛2 + 3𝑛 + 4

𝑛2
= lim

𝑛→∞
(1 +

3

𝑛
+

4

𝑛2
) = 1 

𝑓(𝑛) ∈ 𝑂(𝑔(𝑛)) 
lim
𝑛→∞

𝑓(𝑛)

𝑔(𝑛)
∈ [0,∞) 𝑛2 − 2𝑛 + 5 = 𝑂(𝑛3) ⇔ lim

𝑛→∞

𝑛2 − 2𝑛 + 5

𝑛3
= lim

𝑛→∞

1

𝑛
+
2

𝑛2
+

5

𝑛3
= 0 

 

Easy way of comparing functions 

Little “o” 
Used to indicate that 𝑓 < 𝑔:  

lim
𝑛→∞

𝑓(𝑛)

𝑔(𝑛)
= 0 ⇒ 𝑓(𝑛) = 𝑜(𝑔(𝑛)) 

Note: 𝑓(𝑛) = 𝑜(𝑔(𝑛)) ⇒ 𝑓(𝑛) = 𝑂(𝑔(𝑛)), because Big O is used to indicate that 𝑓 ≤ 𝑔 

Little omega: 𝜔 
Used to indicate that 𝑓 > 𝑔: 

lim
𝑛→∞

𝑓(𝑛)

𝑔(𝑛)
= ∞ ⇒ 𝑓(𝑛) = 𝜔(𝑔(𝑛)) 

Note: 𝑓(𝑛) = 𝜔(𝑔(𝑛)) ⇒ 𝑓(𝑛) = Ω(𝑛), because Big Omega is used to indicate that 𝑓 ≥ 𝑔 

Theta 
Used to indicate that 𝑓 = 𝑔: 

lim
𝑛→∞

𝑓(𝑛)

𝑔(𝑛)
= 𝑐 ∈ ℝ ⇒ 𝑓(𝑛) = Θ(𝑔(𝑛)) 

Note: 𝑓(𝑛) = Θ(𝑔(𝑛)) ⇒ {
𝑓(𝑛) = 𝑂(𝑔(𝑛))

𝑓(𝑛) = Ω(𝑔(𝑛))
, because 𝑓 = 𝑔 ⇔ 𝑓 ≥ 𝑔 ∧ 𝑓 ≤ 𝑔 


