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CLRS Reading: Sections 7.1, 7.2, pages 145 -- 153
Problem Set: Assignment #3 due Friday, February 22 G-1
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Quicksort(A, p, r)
ifp<r
then q « Partition(A,p,r)

Quicksort(A,p,q-1) |(2| LJ| | | Z| O| F2| 1-|
Quicksort(A,g+1,r)
Q1 [o[Rr] [T] [z]U]

el 1]o] [R] [T] U] [Z]
L] [o] [Q] [R] [T] [u] [Z]
L] [o] [@] [R] [T] [u] [Z]
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Partitioning

Partition(A, p, r)

X « A[r] {serves as pivot}
i« p-1
for j « p to r-1

do if A[j] < x

then i « i+l
exchange A[i] & AL]

exchange A[i+1] & A[r]
return i+1

p.J r
[Qlul1]|Z][O[R[T]

Lp J r
[Qlul1]Z[O[R|T]

Lp J r
[QIUl1]Z[O[R|T]

p | J r
[QlIJUfz|o|R|T]

p ! J r
[Ql 1 [UlZ]o|R|T]

p | J r
[Ql 1 [ofZ]UlR|T]

p | jr
[Ql1[o|R[UTZIT]

p | j.r
Q[ 1 [O[R[T[Z]U] s
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i P, r
[Q[u[1[z[o[R]T]
. ip ] r
St [QIuliIzIolRIT]

i,p

Ifi+l <k <j-1,

J r
[Qiul1|z[o|r|T] *

then A[K] > x.

p i j r
[Ql1[U]Z[O[R[T]

p | ] r
[Ql 1 [JUlZ|o|R|T]

p | j r
[Ql 1 [ofZ]UlR|T] ’

If k =r, then

ALK] = x.

p l j.r
Q|1 |o[R[UIZ|T]|

*Remember, we must show initialization; maintenance; and termination. G-4
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(a)
Partition(A, p, r)

X <« A[r]
i« p-1 . i j }
for j <« p to r-1
do if A[j] < x llll EEEER
then 1 « i+l —
exchange A[i] < A[j] <x >X

exchange A[i+1] < A[r]
return i+l

r
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Partition(A, p, r)

X « A[r] {serves as pivot}
i« p-1
for j <« p to r-1

do if A[J] £ x

then i1 « i+l
exchange A[i] < A[il

exchange A[i+1] & A[r]
return i+l
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Quicksort(A, p, r)
ifp<r
then q « Partition(A,p,r)
Quicksort(A,p,q-1) | Q | U | [ | Z | @) | R | ¥ |

Quicksort(A,q+1,r)

Q1 [o|R] [T] [z]U]
Q[ 1]o] [R] [T] [U] [Z]
L] [o] [] [R] [T] [u] [Z]
L [o] [Q] [R][T] U] [z]

*By induction on the size of the subproblem, using correctness of Partition algorithm. G-
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* Intuitively, the best we can hope for is a balanced
partition.
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* Intuitively, the worst we can imagine is a totally
unbalanced partition:
Nl

*Could such a thing actually happen?
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Randomized-Partition(A, p, r)
i « Random(p,r)
exchange A[r] < A[i]
return Partition(A,p,r)

Randomized-Quicksort(A,p,r)
ifp<r
then q « Randomized-Partition(A,p,r)
Randomized-Quicksort(A,p,q-1)
Randomized-Quicksort(A,q+l,r)
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