Algorithms & Models of Computation
CS/ECE 374, Fall 2020

10.7
Quick Sort
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Quick Sort [Hoare]

© Pick a pivot element from array
@ Split array into 3 subarrays: those smaller than pivot, those larger than pivot, and

the pivot itself.
© Recursively sort the subarrays, and concatenate them.
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Quick Sort [Hoare]
© Pick a pivot element from array
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the pivot itself. Linear scan of array does it. Time is O(n)
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Quick Sort: Example

Q array: 16, 12, 14, 20, 5, 3, 18, 19, 1
Q pivot: 16
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Time Analysis

© Let k be the rank of the chosen pivot. Then,
T(n)=T(k—1)+ T(n — k) + O(n)
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© Let k be the rank of the chosen pivot. Then,
T(n)=T(k—1)+ T(n — k) + O(n)

@ If k = [n/2] then
T(n)=T([n/2] —1)+ T(|n/2]) + O(n) < 2T(n/2) + O(n). Then,
T(n) = O(nlog n).
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Time Analysis

© Let k be the rank of the chosen pivot. Then,
T(n)=T(k—1)+ T(n — k) + O(n)
Q If k = [n/2] then

T(n)=T([n/2] — 1)+ T(|n/2])+ O(n) < 2T(n/2) + O(n). Then,
T(n) = O(nlog n).

@ Median can be found in linear time.
© Typically, pivot is the first or last element of array. Then,

T(n) = lg?én(T(k — 1)+ T(n — k) + O(n))

In the worst case T(n) = T(n — 1) + O(n), which means T(n) = O(n?).
Happens if array is already sorted and pivot is always first element.
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THE END

(for now)




