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Quicksort

Quicksort is a divide-and-conquer algorithm. Al the work is done 
in the divide step.



Basic Quicksort

Partition is an in-place procedure.

https://visualgo.net/en/sorting

(  is the pivot)x

https://visualgo.net/en/sorting


Quiz Time
Please go to www.wooclap.com, use the code 

BERNARDINI03 and answer the question (it is anonymous 
unless you decide to use your name). You do not need to 

create an account!




Randomized Quicksort



Counting and Radix Sort

Chapters from 8.1 to 8.3 of Cormen’s book
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Lower Bounds on Sorting
Comparison model: the only operations are comparisons. The 
running time of an algorithm is the number of comparisons it does.


We prove that any sorting algorithm requires  
comparisons in the worst case.


Ω(n log n)



Lower Bounds on Sorting
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Quiz Time
Please go to www.wooclap.com, use the code 

BERNARDINI03 and answer the question (it is anonymous 
unless you decide to use your name). You do not need to 

create an account!




Lower Bounds on Sorting
Theorem: Given  elements, sorting them requires  
time (comparisons) in the worst case.


Proof: 


• The decision tree is binary


• Its height is at least log(number of leaves) 


• The number of leaves is at least the number of permutations of  
elements  

n Ω(n log n)

n



Counting Sort

Efficient to sort  integers between 0 and , with .n k k = O(n)



Radix Sort


