
Recitation 2  - Analysis & Linked Lists  

 

A note on time complexity:  

 

We can mathematically relate two running times by taking the limit of their ratio as 
approaching infinity. 

lim
௡→ஶ

𝐹(𝑛)

𝐺(𝑛)
= 𝐿 

Generally, 

𝐿 =  ∞   implies  𝐺(𝑛)  𝑖𝑠  𝑂(𝐹(𝑛))  (F grows faster) 

𝐿 =  0    implies  𝐹(𝑛)  𝑖𝑠  𝑂(𝐺(𝑛))  (G grows faster) 

𝐿 =  𝑐    implies  𝐹(𝑛)  𝑖𝑠  𝜃(𝐺(𝑛))  (where c is a constant, they grow at same rate) 

Note: If we get ஶ

ஶ
  or 

଴

଴
  for L to start with, it will be indefinite. we need to use 

L’Hopital’s rule until we get a definite answer.  

 

lim
௡→ஶ

𝐹(𝑛)

𝐺(𝑛)
= lim

௡→ஶ
 
𝐹ᇱ(𝑛)

𝐺ᇱ(𝑛)
= 𝐿 

 

Exercise: 

Let’s prove log(𝑛)  𝑖𝑠  𝑂(√𝑛) using L’Hopital’s rule (assuming log is natural 
logarithm, without loss of generality) 

lim
௡→ஶ

√௡

୪୭୥ ௡
=   

ஶ

ஶ
   (thus we need to apply L’Hopital’s) 

lim
௡→ஶ

√௡

୪୭୥ ௡
=  lim

௡→ஶ

భ

మ√೙
భ

೙

=  lim
௡→ஶ

 
௡

ଶ√௡
 (L’hopital’s applied, then simplification) 

lim
௡→ஶ

 
௡

ଶ√௡
=  

ஶ

ஶ
 (still indefinite, we need to apply again) 

lim
௡→ஶ

 
௡

ଶ√௡
  =  lim

௡→ஶ

ଵ
భ

√೙

 = ∞ 

Finally, we found out 𝐿 = ∞ proving that log(𝑛)  𝑖𝑠  𝑂(√𝑛) 


