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9. Ownership

Exercise 2 — ArrayList

public class ArrayList {
private rep Int[] array;
private Int next;
public ArrayList() {
array = new rep int[ 20 ];
next = 0O;

¥
public void add( int 1 ) {

1T( next==array.length ) { resize( ); }
array[ next ] = 1;
next++;

¥
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9. Ownership

Exercise 2 — ArrayList

public void setElems( readonly Int[] 1a ) {
1T( array.length < 1a.length ) {
array = new rep int[ ra.length ]; }
for(int 1=0; 1<ia.length; ++1 ) {
array[i1] = 1al[i1]; }
next = 1a.length;
by
protected void resize() {
1T( next==array.length ) {
readonly Int[] oa = array;
array = new rep i1nt[2*oa.length];
setElems( oa ); }
by
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9. Ownership

Exercise 2 — ArrayList

public readonly 1nt[] getElems() {
return array; }

public static void main( String[] args ){
Iint[] myarr = new Int[10];
for(int 1=0; 1<myarr.length; ++1)
myarrf[i] = 1;
ArrayList al = new ArrayList();
al .setElems( myarr );
System.out._printIn(''Before: " + al);
myarr[0] = 42;
System.out.printIn(""'After: ' + al); }
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9. Ownership

Exercise 2 — ArrayList

O odistl )
array:;| &
next: \

= Array Is encapsulated
= Readonly access possible array

Listltr

-

= No external modifications

—
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9. Ownership

Exercise 3 — Entries

class Entry {
readonly Object element;
peer Entry previous, nhext;

Entry( readonly Object o,
peer Entry p, peer Entry n ) {
element = o;
previous = p;
next = n; }

L
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9. Ownership

Exercise 3 — LinkedList

public class LinkedList {
private rep Entry header;
private Int size;

public LinkedList() {

header =
new rep Entry(null, null, null);

header .next = header;
header .previous = header;
size = 0O;

}
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9. Ownership

Exercise 3 — LinkedList

public void add( readonly Object o ) {

rep Entry newk =
new rep Entry(o,header,header._next);

header .next.previous = newk;
header.next = newk;
++size;

¥
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9. Ownership

10

Exercise 3 — LinkedList

public pure readonly Object
get( Int 1dx ) {
1T( 1dx > size ) return null;

readonly Entry e = header.next;
for( Int 1=0; 1<idx; ++1 ) {

e = e.next; }
return e.element;

L
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9. Ownership

11

Exercise 3 — LinkedList

LinkedList

4 Deletelt\

?
1
/
/
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9. Ownership 12

Exercise 3 — LinkedList

public pure peer Readlterator
getReadlterator() {

return new peer Readlterator(
header );

L

public pure peer Deletelterator
getDeletelterator() {

return new peer Deletelterator(
this, header );

¥
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9. Ownership
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Exercise 3 — LinkedList

// precondition that the node belongs to us

/*@ requires e.owner == this; @*/

protected void delete( readonly Entry e ) {
rep Entry re = (rep Entry) e;
1IT( re.previous !'= null )
re._previous.next = re.next;
1T( re.next '= null )
re.next.previous = re.previous;
--Slize;

+
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9. Ownership
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Exercise 3 — Readlterator

public class Readlterator {

public Readlterator(readonly Entry h)

1

// the header 1s a dummy that 1s
// never null

current = h;

header = h;

by

public pure boolean hasNext() {
return current.next != header; }
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9. Ownership
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Exercise 3 — Readlterator

public voird moveNext() {
current = current.next;

}

public pure readonly Object element() {
return current.element;

¥

protected readonly Entry current;
protected readonly Entry header;
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9. Ownership
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Exercise 3 — Deletelterator

public class Deletelterator
extends Readlterator {

public Deletelterator( peer LinkedList I,
readonly Entry h ) {

super( h ); list = 1;
by
public void delete() {
list.delete(current);

current = current.next;

private peer LinkedList list;

}
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9. Ownership 17

Exercise 3 — LinkedList Main

public static void main( String[] args ) {
LinkedList Il = new LinkedList();
1l1._add( new Integer(20) );
11.add( "xyz" );
1l1._add( new Float(2.2F) );
I11.add( "Hello World" );
11._add( new Object() );
Readlterator 1tr = Il_getReadlterator();
int 1 = 0O;
while(C 1tr.hasNext() ) { r1tr.moveNext();

System.out.printin("Element[" +1+ "]J: " +
itr_element() );

++1i

\ ,
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9. Ownership 18

Exercise 3 — LinkedList Main

Deletelterator 1td = ll._getDeletelterator();
1td.moveNext();

1td.moveNext();

1td.delete();

System.out.printIn(''Deleted second element.");
1tr = Il_getReadlterator();

1 = 0;
while( 1tr.hasNext() ) { r1tr.moveNext();
System.out.printin(C'Element[" +1+ "]: " +
itr_element() );
++1 ;
}
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9. Ownership
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Exercise 3 — LinkedList

= Entries are encapsulated  (LinkedList

4 Deletelt\

= Readonly access possible

= No external modifications

» [terator has to delegate

the modification to

the LinkedList

9

= LinkedList Is In control
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9. Ownership 20
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