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Focus this week
• Mergesort

– algorithm

– implementation

– Analysis

– Applications

– Bottom-up mergesort

• Quicksort

– algorithm

– Average and Bad cases

– Analysis (worst and average cases)

– Special cases (equal elements)

• 3-way quicksort



Mergesort

Mergesort tree and recursion order



Merge does all the work

Challenge: prove merge code is correct 



Mergesort Analysis

• Recurrence



Bottom-up mergesort
non-recursive

• Bottom-up mergesort is nlgn



Applications

• Mergesort is a linearithtimic stable sorting 

algorithm. Guaranteed nlgn performance

• Stable means…

• Java 6 system sort is implemented using 

mergesort wit cutoff to insertion sort when 

sub-array size becomes < 8

• Optimizations

– is_sorted test to stop recursion



Comparison based sorting

• There exists no comparison based sorting 

algorithm that is better than  nlgn. Is this 

true? How do you prove this?



Quicksort demo

• Distinct keys

– 12   34   56   67   10   30  20  15  68  70



Quicksort demo

• All equal keys

– 12   12   12  12  12  12  12



3-way Quicksort

• Some/all equal keys

– 12   34   12   67   12   30  12  15  34  70



comparators


