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public interface Collection {
public void add(Object element);
public void remove(Object element);
public boolean i1sEmpty();
public boolean contains(Object element);
public Int size();

+

public class LinkedCollection implements Collection {
public LinkedCollection() { -.-- }
public void add(Object element) { ... }
public void remove(Object element) { ... }
public boolean isEmpty() { --- }
public boolean contains(Object element) { ... }
public int size(Q) { --- }

+
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LinkedNode : Tasvds1vauavilu

public class LinkedCollection implements Collection {
( private static class LinkedNode { )
Object element;
LinkedNode next;
LinkedNode(Object e, LinkedNode next) {
this.element = e;
this.next = next;

} .
3 [statlc inner cIass]
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LinkedCollection : Tasvds1vn1siAudaya

public class LinkedCollection implements Collection {
private static class LinkedNode { ... }

private LinkedNode first;
private int size;

public LinkedCollection() {
first = null;

size = 0;
b5
size Tirst size firsf]
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ISEmpty, size

public class LinkedCollection implements Collection {
private static class LinkedNode { ... }

private int size;

private LinkedNode First; {size first}

public LinkedCollection() {} =
NS

~

public int size( { RN
return size; Cmmmmmmmmmo- {: ()(1) J
} ”/

public boolean iIsEmpty() { -
return size == 0O;

}
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public class LinkedCollection implements Collection {
private LinkedNode first;
private int size;
public void add(Object e) {

first = new LinkedNode(e, first);

++si1ze;
s e
S
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LinkedNode node = first;
node = first.next;
node = node.next; o - o
node = node.next- ﬁ'maau"lﬂmﬂmm"l,ﬂ ]
node = node.next;
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public class LinkedCollection implements Collection {
private LinkedNode first;
private int size;

public boolean contains(Object e) {
LinkedNode node = first;
while( node = null ) {
ifT (node.element.equals(e)) return true;
node = node.next;

b5
return false; ohE ‘ ()(n) ’
} //
size firsf] ‘//
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remove : N15aUgaya

public class LinkedCollection implements Collection {
private LinkedNode first;
private int size;

public void remove(Object e) { [ ARALANTUINY }
if (First == null) return; <
1T (Tirst.element.equals(e)) {
first = first.next; --size: k[ auiluwsn ]
} else {

LinkedNode p = first; . 5
whille( p.next 1= null && k[ Aulviny ]
I p.next.element.equals(e)) {

p = p-next;

+ . <

if (p.next = null) { k[ AUNU A\l ]
p.next = p.next.next; --size;

+

) - o(n) |
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public void remove(Object e) {
iT (first == null) return;
It (First.element.equals(e)) {
first = first.next; --size;
} else {
LinkedNode p = Tirst;
while( p-next = null &&
I p.next.element.equals(e)) {
p = p-next;
+
ifT (p-next = null) {
p.next = p.next.next; --size;

}
+
+
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public class LinkedCollection implements Collection {
private LinkedNode fTirst;
private int size; Taisiasin

public LinkedCollection() { }
public void add(Object e) {
first = new LinkedNode(e, fTirst);
++size;

public class LinkedCollection implements Collection {
private LinkedNode header
= new LinkedNode(null, null);

fuvin

private int size;

public LinkedCollection() { }

public void add(Object e) {
header _.next = new LinkedNode(e, header.next);
++si1ze;

+

© S. Prasitjutrakul 2006 04/10/49 17

A5 1a9LLuudLNYn : contains

public class LinkedCollection implements Collection {

public boolean contains(Object e) { 3ifiusin
LinkedNode node = fTirst;
while( node = null ) {
iIT (node.element.equals(e)) return true;
node = node.next;

}

return false;

3 public class LinkedCollection implements Collection {

public boolean contains(Object e) {
LinkedNode node = header.next: FUurin
while( node '= null ) {
iIT (node.element.equals(e)) return true;
node = node.next;

+

return false;

3
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A9 189LUUHLNYE : remove

public class LinkedCollection implements Collection {
private LinkedNode header = new LinkedNode(null,null);
private int size;

public void remove(Object e) {
—|—f—€f—|—|¢3—t—ﬁ-u—|—|9—|=e=ﬁu-|=ﬁ—_ = == -
—if (Firct olopent cgualeloy £
—Ftrst = First-next;—-size;——
—>else £
LinkedNode p = header;
while( p-next !'= null &&
I p.next.element.equals(e)) {
p = p.next;
¥
iIT (p-next '= null) {
p.next = p.next.next; --size;
+
+—
ks
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Uan151d3U : toArray

public Object[] toArray() {
Object[] arr new Object[size];
LinkedNode p header .next;
int k = 0;
while (p '= null) {
arr[k++] = p.element;

, p = p.next; ( ()(n) 1
return arr;
3 p
\
size headef) L
4 > B> > > —_
] | | | |
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public interface Set extends Collection {
/**
* add a new element without duplication.
*/
public void add(Object element);
>
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ATadsNLERN8Adalandu : inheritance

public class ArraySet extends ArrayCollection
implements Set {
public void add(Object element) {
iIT (lcontains(element)) {
add(element);

}

} public class LinkedSet extends LinkedCollection
¥ implements Set {
public void add(Object element) {
1T (lcontains(element)) {
add(element);

}
}
}
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n1TdNLERAEADALaNTU : composition

public class LinkedSet implements Set {

private Collection c;

public LinkedSet() {
c = new LinkedCollection();

}

public boolean iIsEmpty() {
return c.isEmpty(Q;

s

public int size() {
return c.size();

}

public boolean contains(Object e) {
return c.contains(e);

+

public void remove(Object e) {
return c.remove(e);

}

public void add(Object e) {
iIT (Ic.contains(e)) c.add(e);

e
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