
Recurrences — approximating n/2 and n/2 by n/2 

If C(n) denotes the number of comparisons used by mergesort in sorting a list with n elements 
(worst case), then 

C(n) = n – 1 + C( n/2 ) + C( n/2 ),   C(1) = 0. 

When n is a power of 2, we can write the recurrence as  C(n) = n – 1 + 2C( n/2) , C(1) = 0, and 
the exact solution is  C(n) = n lg(n) –n+1. 

Is n lg(n) –n+1 a good approximation to C(n) even when n is not a power of 2?  The data below 
strongly suggests that the answer is yes.  
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For 2 ≤ n < 100,  
maximum value of 
C(n) / (n lg(n) –n+1) 

is 1.0890  (at n = 3). 
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For 100 ≤ n < 1000,  
maximum value of 
C(n) / (n lg(n) –n+1) 

is 1.0135  (at n = 100). 
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For 103 ≤ n < 104,  
maximum value of 
C(n) / (n lg(n) –n+1) 

is 1.0091  (at n = 1407). 
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For 104 ≤ n < 105,  
maximum value of 
C(n) / (n lg(n) –n+1) 

is 1.0069  (at n = 11279). 
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For 105 ≤ n < 106,  
maximum value of 
C(n) / (n lg(n) –n+1) 

is 1.0052  (at n = 180760). 
 




