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Q. 1: [4 marks] By choosing appropriate values for c and N, show that f(n) is 
O(n2). 

 
[Recall: f(n) is O(g(n)) if there exist positive numbers c and N such that  

f(n)  ≤ c ⋅ g(n) for n ≥ N] 
 

f(n) = 4n2 + 3 n + 10 
 
Solution: 
 
 Consider g(n) = n2. Then f(n) is O(g(n)) iff f(n)  ≤ c ⋅ g(n) for n ≥ N 
 
 Therefore, let  f(n)  ≤ c ⋅ g(n)  
 

4n2 + 3n + 10 ≤ c ⋅ n2 

 
c ≥ 4 + 3/n + 10/n2 

 

 For N = 1,   c ≥ + 4 + 3/1 + 10/12 
  

Or   c ≥ 17. 
 
Therefore for N = 1, c ≥ 17, f(n) is O(g(n). 
 
  



Q. 2: [6 marks] Consider the following functions in terms of n (lg n is log2 n): 
 

(4 / 3)n,   n3,   (lg n)2,   n!,   n lg n,  1. 
 

(a) Find the complexity class of each of these functions. 
(b) Order these functions from the most efficient to the least efficient in 

terms of their complexity classes.  
 
You may fill in the following table: 
 
Solution: 
 

Function O(Complexity) Order 

1 O(1) Most Efficient (Fastest) 

(lg n)2 O(lg 2 n) 

 
n lg n O(n lg n) 

n3 O(n3) 

(4 / 3)n O((4 / 3)n) 

n! O(n!) Least Efficient (Slowest) 

 
  



 
Question 3 (10 + 10 + 20 = 40 marks): 
SOLUTION: 
 

 

  



Question 4 (10 + 10 + 15 + 15 = 50 marks): 
 
SOLUTION 

 
END OF ASSIGNMENT 


