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Partitioning subroutine

Running time
= O(n) for n
elements.

Running time
= O(n) for n
elements.

PARTITION(A, p, q) A[p . . q] 
x A[p] pivot = A[p]
i p
for j p + 1 to q

do if A[ j] ! x
then i i + 1

exchange A[i] " A[ j]
exchange A[p] " A[i]
return i

Invariant: xx ! x! x # x# x ??

qjp i
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Example of partitioning

i j

66 1010 1313 55 88 33 22 1111
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Example of partitioning

66 1010 1313 55 88 33 22 1111

66

i j

55 1313 1010 88 33 22 1111
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Example of partitioning
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i j
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Example of partitioning
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Example of partitioning

66 1010 1313 55 88 33 22 1111

66 55 1313 1010 88 33 22 1111

66 55

i j

33 1010 88 1313 22 1111
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Example of partitioning

66 1010 1313 55 88 33 22 1111

66 55 1313 1010 88 33 22 1111

66 55

i j

33 1010 88 1313 22 1111
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Example of partitioning
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66 55 1313 1010 88 33 22 1111

66 55 33 1010 88 1313 22 1111

66 55 33

i j

22 88 1313 1010 1111
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Example of partitioning
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66 55 33 1010 88 1313 22 1111

66 55 33

i j

22 88 1313 1010 1111
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Example of partitioning
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66 55 1313 1010 88 33 22 1111

66 55 33 1010 88 1313 22 1111
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i j
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Example of partitioning

66 1010 1313 55 88 33 22 1111

66 55 1313 1010 88 33 22 1111

66 55 33 1010 88 1313 22 1111

66 55 33 22 88 1313 1010 1111

22 55 33

i

66 88 1313 1010 1111
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Pseudocode for quicksort

QUICKSORT(A, p, r)

if p < r

then q PARTITION(A, p, r)

QUICKSORT(A, p, q–1)

QUICKSORT(A, q+1, r)

Initial call: QUICKSORT(A, 1, n)


