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Partition(A,p,r)
01 x←A[r]
02 i←p-1
03 j←r+1
04 while TRUE
05 repeat j←j-1
06 until A[j] ≤x
07 repeat i←i+1
08 until A[i] ≥x
09 if i<j
10 then exchange A[i]↔A[j]
11 else return j

=? =7 @ =A 7B C D =E

i ji j

=E =7 @ =A 7B C D =?

ji

=E D @ =A 7B C =7 =?

ji

=E D @ C 7B =A =7 =?

ij

=E D @ C 7B =A =7 =?

≤ ≤ ≤ ≤ FG=E
≤≤≤≤
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Quicksort(A,p,r)
01 if p<r
02 then q←Partition(A,p,r)
03 Quicksort(A,p,q)
04 Quicksort(A,q+1,r)
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( ) 2 ( / 2) ( )  lucky
( ) ( 1) ( )    unlucky

we consequently get
( ) 2( ( / 2 1) ( / 2)) ( )

2 ( / 2 1) ( )
( log )

L n U n n

U n L n n

L n L n n n

L n n

n n

= + Θ
= − + Θ

= − + Θ + Θ
= − + Θ
= Θn

1 n-1

(n-1)/2 (n-1)/2

( )nΘ

(n-1)/2+1 (n-1)/2

n ( )nΘ
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Randomized-Partition(A,p,r)
01 i←Random(p,r)
02 exchange A[r] ↔A[i]
03 return Partition(A,p,r)

Randomized-Quicksort(A,p,r)
01 if p<r then
02 q←Randomized-Partition(A,p,r)
03 Randomized-Quicksort(A,p,q)
04 Randomized-Quicksort(A,q+1,r)
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Selection-Sort(A[1..n]):
For i → n downto 2

A:    Find the largest element among A[1..i]   
B:    Exchange it with A[i]
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