Quicksort
Et eksempel pa rekursjon



public stotic void quicksort{char(] items, .
. il items, int left, int righy)

inti, i;
charx, y;

i = left; | = right;
x = items|{left + right) / 2];

do

{
while ((items[i] < x) && (i < right)) i+ +;
) while ((x < itemsii)) 8& j > lof) j-..

| i <= )

{
y = itemsi];
itemsli] = itemslj);
items[j] = y;
(L H TS

}
} while (i <= j):

if (left < j) quicksort(items, left, j);
if (i < right) quicksortfitems, i, right);

. L




private static char[] quickSort(char[] items, int left, int right) {
int L = left;
int R = right;
// we pick the middle item as comparand; other methods can be used as well.
char comparand = items[(L + R) / 2];
char comparated;

do {
while(items[L] < comparand & & L < right) { L++; }
while(comparand < items[R] & R > L) { R--; }

if(L <= R) {
comparated = items[L];
items[L] = items[R];
items[R] = comparated;
L++;
R--3

}

} while(L <= R);

if(left < R) {
quickSort(items, left, R);

}
if(L < right) {
quickSort(items, L, right);

}

return items;

https://en.wikibooks.org/wiki/Algorithm_Implementation/Sorting/Quicksort#Java
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class Lenkeliste<T extends Comparable<T> > implements Iterable<T> {

private Node Th = null ; // 1listehode
private class Node { .. }

public void settInnForan(T o) { .. }
public T taUtForan() { .. }

public void quickSort() { .. }
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class Lenkeliste<T extends Comparable<T> > implements Iterable<T> {

private Node Th = null ; // 1listehode
private class Node { .. }

public void settInnForan(T o) { .. }
public T taUtForan() { .. }

public void quickSort() { .. }



Lenkeliste<Integer>

lenkeli

class Lenkeliste<T extends Comparable<T> > implements Iterable<T> {

private Node 1h = null ; // listehode
private class Node { .. }

public void settInnForan(T o) { .. }
public T taUtForan() { .. }

public void quickSort() { .. }
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Lenkeliste<T> mep = new Lenkeliste<T>();

Lenkeliste<Integer>
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Lenkeliste<T> mep = new Lenkeliste<T>();

Integer g _ - .
—_ T pivot = this.taUtForan(Q);

pivot

Lenkeliste<Integer>




7 9 685 7

Lenkeliste<T> mep = new Lenkeliste<T>();

Integer - - . .
= T pivot = this.taUtForan();

mep = mindreEnnPivot(pivot);
pivot

Lenkeliste<Integer>

24130




7 9 685 7

Lenkeliste<T> mep = new Lenkeliste<T>();
e T pivot = this.taUtForan(Q);
mep = mindreEnnPivot(pivot);

pivot mep.quickSort();

Lenkeliste<Integer>




7 9 685 7

Lenkeliste<T> mep = new Lenkeliste<T>();
e T pivot = this.taUtForan(Q);
mep = mindreEnnPivot(pivot);

pivot mep.quickSort();

Lenkeliste<Integer>




567 7 8 9

Lenkeliste<T> mep = new Lenkeliste<T>();
Integer T pivot = this.taUtForan(Q);
mep = mindreEnnPivot(pivot);

pivot mep.quickSort();
this.quickSort();

Lenkeliste<Integer>




556,77 8 9

Lenkeliste<T> mep = new Lenkeliste<T>();
T pivot = this.taUtForan(Q);

mep = mindreEnnPivot(pivot);

pivot mep.quickSort();

Integer Rl

this.quickSort(Q);
this.settInnForan(pivot);

Lenkeliste<Integer>




Integer pp»

pivot

556,77 8 9

Lenkeliste<T> mep = new Lenkeliste<T>();
T pivot = this.taUtForan(Q);

mep = mindreEnnPivot(pivot);
mep.quickSort();

this.quickSort(Q);
this.settInnForan(pivot);

Lenkeliste<Integer>




0/1]2/3/4 5567 7 89

Integer pp»

pivot

Lenikeliste<T> mep = new Lenkeliste<T>();
T pivot = this.taUtForan(Q);

mep = mindreEnnPivot(pivot);
mep.quickSort();

this.quickSort();
this.settInnForan(pivot);
this.lTimSammenForan(men) ;

Lenkeliste<Integer>

‘




Lenikeliste<T> mep = new Lenkeliste<T>();
T pivot = this.taUtForan(Q);

mep = mindreEnnPivot(pivot);

pivot mep.quickSort();

Integer g

this.quickSort();
this.settInnForan(pivot);
this.lTimSammenForan(men) ;

Lenkeliste<Integer>

N, |
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Lenkeliste<T> mep = new Lenkeliste<T>();
T pivot = this.taUtForan(Q);

mep = mindreEnnPivot(pivot);

pivot mep.quickSort();

Integer g

this.quickSort(Q);
this.settInnForan(pivot);
this.lTimSammenForan(mep) ;
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Lenkeliste<T> mep = new Lenkeliste<T>();
T pivot = this.taUtForan(Q);

mep = mindreEnnPivot(pivot);
mep.quickSort();

this.quickSort(Q);
this.settInnForan(pivot);
this.lTimSammenForan(mep) ;
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public void quickSort() {
if (I tom(Q) ) {
Lenkeliste<T> mep = new Lenkeliste<T>();
T pivot = this.taUtForan(Q);

mep = mindreEnnPivot(pivot);
mep.quickSort();
this.quickSort(Q);
this.settInnForan(pivot);
this.lTimSammenForan(mep) ;




57,0396 1,8425 7

public void quickSort( ) {

if (! tom( ) ) {
T pivot = this.taUtForan( );
Lenkeliste<T> mep = mindreEnnPivot(pivot);

mep.quickSort( );
this.quickSort( );
this.settInnForan(pivot);
TimSammenForan(mep) ;

Hvis lista er tom, returner uten a gjgre noe. Basistilfelle: ingen rekursive kall.




57,0396 1,8425 7

public void quickSort( ) {

if (! tom( ) ) {
T pivot = this.taUtForan( );
Lenkeliste<T> mep = mindreEnnPivot(pivot);

mep.quickSort( );
this.quickSort( );
this.settInnForan(pivot);
TimSammenForan(mep) ;

Hvis lista ikke er tom, ta fgrst ut objektet foran --- pivotobjektet
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public void quickSort( ) {

if (! tom( ) ) {
T pivot = this.taUtForan( );
Lenkeliste<T> mep = mindreEnnPivot(pivot);

mep.quickSort( );
this.quickSort( );
this.settInnForan(pivot);
TimSammenForan(mep) ;
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public void quickSort( ) {

if (! tom( ) ) {
T pivot = this.taUtForan( );
Lenkeliste<T> mep = mindreEnnPivot(pivot);

mep.quickSort( );
this.quickSort( );
this.settInnForan(pivot);
TimSammenForan(mep) ;

Skill ut objekter som er mindre enn pivot fra lista og legg dem inn i ei ny lenkeliste (mep)
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public void quickSort( ) {

if (! tom( ) ) {
T pivot = this.taUtForan( );
Lenkeliste<T> mep = mindreEnnPivot(pivot);

mep.quickSort( );
this.quickSort( );
this.settInnForan(pivot);
TimSammenForan(mep) ;

Sorter lista med sma elementer (mep) vha. quicksort (rekursivt kall)




0/1]2]/3 45 6.7 7 8 9

public void quickSort( ) {

if (! tom( ) ) {
T pivot = this.taUtForan( );
Lenkeliste<T> mep = mindreEnnPivot(pivot);

mep.quickSort( );
this.quickSort( );
this.settInnForan(pivot);
TimSammenForan(mep) ;

Sorter restlista med store elementer (this) vha. quicksort (rekursivt kall)




0/1]2]/3 45 6.7 7 8 9

public void quickSort( ) {

if (! tom( ) ) {
T pivot = this.taUtForan( );
Lenkeliste<T> mep = mindreEnnPivot(pivot);

mep.quickSort( );
this.quickSort( );
this.settInnForan(pivot);
TimSammenForan(mep) ;

Sett pivotobjektet foran lista med de store verdiene




0/1]/2/3/4]5 567 7 8 9

public void quickSort( ) {

if (! tom( ) ) {
T pivot = this.taUtForan( );
Lenkeliste<T> mep = mindreEnnPivot(pivot);

mep.quickSort( );
this.quickSort( );
this.settInnForan(pivot);
TimSammenForan(mep) ;




0/1]/2/3/4]5 567 7 8 9

public void quickSort( ) {

if (! tom( ) ) {
T pivot = this.taUtForan( );
Lenkeliste<T> mep = mindreEnnPivot(pivot);

mep.quickSort( );
this.quickSort( );
this.settInnForan(pivot);
TimSammenForan(mep) ;

Skjgt de to listene sammen, den med sma verdier foran de store ...




0/1/2,3/4,5 567 7 89

public void quickSort( ) {

if (! tom( ) ) {
T pivot = this.taUtForan( );
Lenkeliste<T> mep = mindreEnnPivot(pivot);

mep.quickSort( );
this.quickSort( );
this.settInnForan(pivot);
TimSammenForan(mep) ;




0/1/2,3/4,5 567 7 89

...et voila!
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private void lTimSammenForan ( Lenkeliste<T> 11 ) {
private void limSammenForan ( Lenkeliste<Integer> Il) { -i 'F ( I -I -l . tom () ) {

if (!1l.tom() ) {

Il.bak.neste = |h.neste; -I -I . bak . nESte - -I h . I"IESte ;

lh.neste = Il.Ih.neste;

) Th.neste = 11.1h.neste;

} }

data neste
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private void TimSammenForan ( Lenkeliste<T> 11 ) {
if ¢! 11.tom(Q) ) {
11.bak.neste = Th.neste;
Th.neste = 11.1h.neste;



public void quickSort() {
if (! tom(Q) ) {

Lenkeliste<T> mep = new Lenkeliste<T>();
T pivot = this.taUtForan();
mep = mindreEnnPivot(pivot);

mep.quickSort(); this.quickSort();
this.settInnForan(pivot);
TimSammenForan(mep) ;




57,0396 1,8425 7

public void quickSort() {
it (! tom(Q) ) {

Lenkeliste<T> mep = new Lenkeliste<T>();
T pivot = this.taUtForan();

mep = mindreEnnPivot(pivot);
mep.quickSort(); this.quickSort();
this.settInnForan(pivot);
TimSammenForan(mep) ;
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public void quickSort() {
it (! tom(Q) ) {

Lenkeliste<T> mep = new Lenkeliste<T>();
T pivot = this.taUtForan();

mep = mindreEnnPivot(pivot);
mep.quickSort(); this.quickSort();
this.settInnForan(pivot);
TimSammenForan(mep) ;




2.4 1.3 07 9 685 7

public void quickSort() {
it (! tom(Q) ) {

Lenkeliste<T> mep = new Lenkeliste<T>();
T pivot = this.taUtForan();

mep = mindreEnnPivot(pivot);
mep.quickSort();
this.quickSort();
this.settInnForan(pivot);
TimSammenForan(mep) ;
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public void quickSort() {
it (! tom(Q) ) {

Lenkeliste<T> mep = new Lenkeliste<T>();
T pivot = this.taUtForan();

mep = mindreEnnPivot(pivot);
mep.quickSort();
this.quickSort();
this.settInnForan(pivot);
TimSammenForan(mep) ;
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public void quickSort() {
it (! tom(Q) ) {

Lenkeliste<T> mep = new Lenkeliste<T>();
T pivot = this.taUtForan();

mep = mindreEnnPivot(pivot);
mep.quickSort();
this.quickSort();
this.settInnForan(pivot);
TimSammenForan(mep) ;
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public void quickSort() {
it (! tom(Q) ) {

Lenkeliste<T> mep = new Lenkeliste<T>();
T pivot = this.taUtForan();

mep = mindreEnnPivot(pivot);
mep.quickSort();
this.quickSort();
this.settInnForan(pivot);
TimSammenForan(mep) ;
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public void quickSort() {
it (! tom(Q) ) {

Lenkeliste<T> mep = new Lenkeliste<T>();
T pivot = this.taUtForan();

mep = mindreEnnPivot(pivot);
mep.quickSort();
this.quickSort();
this.settInnForan(pivot);
TimSammenForan(mep) ;
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public void quickSort() {
it (! tom(Q) ) {

Lenkeliste<T> mep = new Lenkeliste<T>();
T pivot = this.taUtForan();

mep = mindreEnnPivot(pivot);
mep.quickSort();
this.quickSort();
this.settInnForan(pivot);
TimSammenForan(mep) ;




0123457 9685 7

et voila |




