
Asymptotic notation cheat sheet 

 
Rough Guide 

class in English meaning 
(rog = rate of growth) 

key phrases 

f (n) = O(g(n)) big-oh rog of f (n) ≤ rog of g(n) f (n) is asymptotically no worse than g(n) 

f (n) grows no faster than g(n) 

f (n) = Θ(g(n)) big-theta rog of f (n) ≈ rog of g(n) f (n) is asymptotically equivalent to g(n) 

f (n) grows the same as g(n) 

f (n) = Ω(g(n)) big-omega rog of f (n) ≥ rog of g(n) f (n) is asymptotically no better than g(n) 

f (n) grows at least as fast as g(n) 

 
Formal Definitions (in the course we use the highlighted ones)  

class formally working 

f (n) = O(g(n)) ∃c > 0, ∃n0 > 0, ∀n > n0, f (n) ≤ c · g(n)  

f (n) = Θ(g(n)) ∃c1, c2 > 0, ∃n0, ∀n > n0, c1 · g(n) ≤ f (n) ≤ c2 · g(n) f (n) = O(g(n)) and g(n) = O(f (n)) 

f (n) = Ω(g(n)) ∃c > 0, ∃n0, ∀n > n0, c · g(n) ≤ f (n) g(n) = O(f (n)) 

 

 
Using Limits 

If lim
𝑛→∞

𝑓(𝑛)

𝑔(𝑛)
= {

0                                                                                        𝑡ℎ𝑒𝑛  𝑓(𝑛) = 𝑂(𝑔(𝑛))

𝑠𝑜𝑚𝑒 𝑓𝑖𝑛𝑖𝑡𝑒, 𝑛𝑜𝑛 − 𝑧𝑒𝑟𝑜, 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡      𝑡ℎ𝑒𝑛  𝑓(𝑛) = Θ(𝑔(𝑛))

∞                                                                                       𝑡ℎ𝑒𝑛  𝑓(𝑛) = Ω(𝑔(𝑛))

 


