
CSC236 tutorial exercises, Week #9 
Sample Solutions 

1. Note that we want to show 𝑺(𝒏) for all 𝒏 ≥ 𝑩 ∈ ℕ is in 𝐎(𝐥𝐠 𝐥𝐠 𝒏). 

Sample Solution 1.  

Assume √22𝑘
≤ 𝑛 ≤ 22𝑘

 

𝑆(𝑛) ≤ 𝑆 (22𝑘
)   # since 𝑆 is non-decreasing 

𝑆(𝑛) ≤ lg lg 22𝑘
+ 3    

𝑆(𝑛) ≤ lg lg 𝑛2 + 3    # since √22𝑘
≤ 𝑛, then 22𝑘

≤ 𝑛2 

𝑆(𝑛) ≤ lg (2 lg 𝑛) + 3 

𝑆(𝑛) ≤ 1 + lg lg 𝑛 + 3     

𝑆(𝑛) ≤ lg lg 𝑛 + 4 

𝑆(𝑛) ≤ lg lg 𝑛 + 4 lg lg 𝑛    # when 𝑛 ≥ 4 

𝑆(𝑛) ≤ 5lg lg 𝑛 

C= 5 and B=4            

Sample Solution 2. 

Assume √22𝑘
≤ 𝑛 ≤ 22𝑘

 

𝑆(𝑛) ≤ 𝑆 (22𝑘
)    # since 𝑆 is non-decreasing 

𝑆(𝑛) ≤ lg lg 22𝑘
+ 3    

𝑆(𝑛) ≤ 𝑘 + 3    

𝑆(𝑛) ≤ ( 𝑘 − 1) + 4    

𝑆(𝑛) ≤ lg lg 2(2𝑘−1) + 4 

𝑆(𝑛) ≤ lg lg √22𝑘
+ 4     

𝑆(𝑛) ≤ lg lg 𝑛 + 4     # since 𝑙𝑔 is monotonic 

𝑆(𝑛) ≤ lg lg 𝑛 + 4 lg lg 𝑛     # when 𝑛 ≥ 4 

𝑆(𝑛) ≤ 5lg lg 𝑛 

C= 5 and B=4           



2. Note that we want to show 𝑺(𝒏) for all 𝒏 ≥ 𝑩 ∈ ℕ is in 𝐎(𝐥𝐠 𝐥𝐠 𝒏). 

Sample Solution 1. 

Assume √22𝑘
≤ 𝑛 ≤ 22𝑘

 

𝑆(𝑛) ≤ 𝑆 (22𝑘
)   # since 𝑆 is non-decreasing 

𝑆(𝑛) ≤ lg lg 22𝑘
+ 4    

𝑆(𝑛) ≤ lg lg 𝑛2 + 4     # since √22𝑘
≤ 𝑛, then 22𝑘

≤ 𝑛2 

𝑆(𝑛) ≤ lg (2 lg 𝑛) + 4 

𝑆(𝑛) ≤ 1 + lg lg 𝑛 + 4     

𝑆(𝑛) ≤ lg lg 𝑛 + 5 

𝑆(𝑛) ≤ lg lg 𝑛 + 5 lg lg 𝑛    # when 𝑛 ≥ 4 

𝑆(𝑛) ≤ 6lg lg 𝑛 

C= 6 and B=4           

 

Sample Solution 2. 

Assume √22𝑘
≤ 𝑛 ≤ 22𝑘

 

𝑆(𝑛) ≤ 𝑆 (22𝑘
)    # since 𝑆 is non-decreasing 

𝑆(𝑛) ≤ lg lg 22𝑘
+ 4    

𝑆(𝑛) ≤ 𝑘 + 4    

𝑆(𝑛) ≤ ( 𝑘 − 1) + 5    

𝑆(𝑛) ≤ lg lg 2(2𝑘−1) + 5 

𝑆(𝑛) ≤ lg lg √22𝑘
+ 5     

𝑆(𝑛) ≤ lg lg 𝑛 + 5     # since 𝑙𝑔 is monotonic 

𝑆(𝑛) ≤ lg lg 𝑛 + 5 lg lg 𝑛     # when 𝑛 ≥ 4 

𝑆(𝑛) ≤ 6lg lg 𝑛 

C= 6 and B=4           

 



3. Note that we want to show 𝑺(𝒏) for all 𝒏 > 𝟏 ∈ ℕ is in 𝛀(𝐥𝐠 𝐥𝐠 𝒏). 

 

Sample Solution. 

Assume √22𝑘
≤ 𝑛 ≤ 22𝑘

 

𝑆(𝑛) ≥ 𝑆 (√22𝑘
)  # since 𝑆 is non-decreasing 

         𝑆(𝑛) ≥ lg lg √22𝑘
+ 3    

𝑆(𝑛) ≥ lg lg 2(2𝑘−1) + 3 

𝑆(𝑛) ≥ 𝑘 − 1 + 3    

𝑆(𝑛) ≥ 𝑘    

𝑆(𝑛) ≥ lg lg 𝑛   # since  𝑘 = lg lg 𝑛 

 
 

 


