Notes on QuickSort

procedure quicksort(A p,r)
VAR A. one-dimensional array
P, r: natural numbers

procedure partition(A p,r)
VAR A. one-dimensional array
P, r: natural numbers



procedure quicksort(A p,r)
1 f p<r then q := partition(A p,r)
qui cksort (A p, Q)
qui cksort (A q+1,r)

procedure partition(A p,r)

X = A p]
| .= p-1
] = r+l
while true
begin repeat | = -1
until A[j] <= X
repeat 1 = 1+1

until AliI] >= X
1f 1<} then swap(Ai,])
el se return |
end
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procedure quicksort(A p,r)

if p<r then!q := partition(Ap,r)
gui cksort (A p, Q)
qui cksort (A, g+1,r)
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procedure partition(A p,r)

X

i
J
whi

= Al p] )
= p-1 0 |
= r+1 u: [ue{A[p], ... Alil} ® u£X]
lefroe " ViIvelAlL .. All} ® v2 X]
begin repeat | :=]-1

repeat I = 1i+1

unti | A[I] >= X
if i<j then swap(Ai,j)
el se return |
end



procedure partition(A p,r)

X

i
J
whi

= Al p] <]

§ f;i "y fuefAldl, .. Al ® g X]
~ I ——sl" Vi [ve{A[]], .. Al} ® v? X]
begin repeat | = -1

until |A[j] <= X
r epeat
until Ali] >= X

| = 1+]1

end

| f

t hen swap(Ai,j)
el se return |
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i £ ]
“vi[ve{A[j+1], ... ,A[r]} ® v3 X]

i £]+1
" u [ue{A[p], ... Ali-1]} ® U £ X]
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procedure quicksort(A p,r)
i f p<r then'q := partition(A p,r) “p<r

gui cksort (A p, Q)
qui cksort (A q+1,r)

S u," V.

[ue{Alp], ... ,Alq]} *
ve{A[g+]], ... A[r]}
® UEV]

Prove correct by induction?



procedure partition(A p,r)
s n i
i =41 ou [ue{A[p],... All]} ® uf X]
whil e (T 06 »"" v:[ve{A]]],.. Alr} ® v3 X]
begin repeat | = -1
PEJET™ until (A[jJ] <= X
repeat I = 1+1
pEIEr[< luntil (Ali] >= X
if i<j then swap(Ai,j)
elselreturn j>p£j<r
end v

i £

"vi[ve{A[j+1], ... ,A[r]} ® v3 X]

| £j+1

u: [ue{A[p], ... ,A[i-1]} ® u£ X]
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procedure quicksort(A p,r)

i f p<r then!q := partition(A p,r)
gui cksort (A p, Q)
qui cksort (A, g+1,r)

> U, V:
[ue{A[p], ... .Alq]} "
ve{A[g+]], ... A[r]}
® UEV]

PEQ<T

Prove correct by induction!
QED.
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