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3GHz Pentium 4 Prescott, GCC 3.3, PAPI, avg. 100 runs with random permutations of [1..n] 

Choose k random elements 

Pivot = k/10’th smallest 

~ n/10 ~ 9n/10 





H(α)=-(α·lg(α)+(1- α) ·lg(1- α) 
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Thm O(d·n·log n) comparisons    (n·logd n) mispredictions 
 
Assumptions:  
 Deterministic comparison based sorting algorithm 
 Each comparison followed by a conditional branch 

 
Proof (sketch) 
 Consider decision tree 
 Label edges with “0” or ”1”, “1” if branch misprediction 
 ≤ k mispredictions  all paths ≤ k edges labeled “1” 

 Depth D decision tree   #leaves ≤
𝐷 + 𝑘
𝑘

 

 Theorem follows from constraint 
𝐷 + 𝑘
𝑘

≥ 𝑛! 

Upper bound:  d-way MergeSort 
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Average node depth 







Memory Layouts 



Blocked Memory Layouts 

vEB 

k-level 

pqDFS-k 



Gerth Stølting Brodal, Rolf Fagerberg, Gabriel Moruz.  On the Adaptiveness of Quicksort.  
In Proc. 7th Workshop on Algorithm Engineering and Experiments (ALENEX), pages 130-140, 2005 

Thm Expected number of element swaps performed by 
randomized Quicksort is at most n·ln(1+ 2·INV/n) 



HeapSort 



MergeSort 


