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Inplace P
artitioning

C
an w

e get all blue balls to the left of all red balls?

S
olution: keep tw

o indices LE
F

T
 and R

IG
H

T
.

Invariant: all balls to left to LE
F

T
 index are certainly blue.

                   all balls to right of R
IG

H
T

 index are certainly red.
K

eep advancing the tw
o indices till they cross.
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N
ow

, neither index can advance on its ow
n. 

indices, and m
ake progress again.

H
ow

ever, w
e can sw

ap the read and blue balls under the 
sw

ap

sw
ap

sw
ap
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O
nce indices cross over, partitioning is done.

W
hat is analog of red/blue for quicksort? 

A
ll num

bers less than pivot are blue.

A
ll num

bers greater than or equal to pivot are red. 

U
sing this algorithm

, w
e can partition in place!

R
em

aining question: w
hat num

ber do w
e choose for pivot?

Ideally, w
e w

ould choose m
edian value since that partitions

array into tw
o pieces of equal size.

H
ow

ever, m
edian is expensive to com

pute exactly.

H
euristic: use first array value as pivot.

others use m
edian of first, m

iddle and last elem
ent

som
e people use m

iddle elem
ent as pivot.
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Sentinels
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&
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pivot))

can be replaced w
ith

w
hile(A

[i]<
pivot)

- Pad initial array w
ith Integer.M

IN
_V

A
L

U
E

 (-2147483648)
    and Integer.M

A
X

_V
A

L
U

E
 (2147483647)

- W
hen advancing L

E
FT

 and R
IG

H
T

 indices, Partition does not
    have to check that indices "fall off" the ends of the array.

5
14

19
20

31
45

56
65

72
99

4
24

- R
ecursive calls to Q

uicksort: sentinels are autom
atically there!

    (See picture below
)
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