
Divide-and-Conquer 

Murat Osmanoglu 



Divide-and Conquer 
•  probably the best known design technique  



Divide-and Conquer 
•  probably the best known design technique  

•  similar to Decrease-and-Conquer, the technique exploits the 
relationship between a solution of a given instance of a 
problem and a solution of its smaller instance  



Divide-and Conquer 
•  probably the best known design technique  

•  similar to Decrease-and-Conquer, the technique exploits the 
relationship between a solution of a given instance of a 
problem and a solution of its smaller instance  

-  divide the problem into a number of subproblems 

-  solve each subproblem recursively 

-  combine solutions to obtain a solution for the original 
problem 



Divide-and Conquer 
•  probably the best known design technique  

•  similar to Decrease-and-Conquer, the technique exploits the 
relationship between a solution of a given instance of a 
problem and a solution of its smaller instance  

-  divide the problem into a number of subproblems 

-  solve each subproblem recursively 

-  combine solutions to obtain a solution for the original 
problem 

•  in general, subproblems are independent of each other 
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θ(a) 	

θ(b) 	

θ(n) 	

•  let n = r - p + 1	
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input: an array of n orderable items 
output : sorted array of n items 
 

if i < j 
    q ç (i + j)/2 
    Merge-Sort(X, p, q) 
    Merge-Sort(X, q + 1, r) 
    Merge(X, p, q, r)   

T(n) = θ(1) if n = 1 
 

T(n) = 2.T(n/2) + f(n) if n > 1	
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(divide the elements according to their value) 
 

•  given an array of n orderable items [a1, a2,…, an], reorder the items as [a1’, 
a2’,…, an’] such that a1’ ≤ a2’ ≤ … ≤ an’  
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part less than a certain element of the array (pivot) and the elements in 
the right part greater than the pivot, sort each of them recursively  
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input: an array of n orderable items 
output : sorted array of n items 
 

if p < r 
    s ç Partition(X,p,r) 
    Quick-Sort(X,p,s-1) 
    Quick-Sort(X,s+1,r) 
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k ç ap ; s ç p 
for i = p + 1 to r 
      if ai < k 
          s ç s + 1 ; swap(as, ai) 
swap(ap, as) 
return s 
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•  the running time of the algorithm depends on whether the 
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•  if the partitioning is balanced, the algorithm runs asymptotically 
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    if it is unbalanced, it can run asymptotically as slowly as 
    insertion sort 	
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