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AsLARN/audiayalunalaas

 q9ipya l1nau aannau (First-In First-Out)

engueue :> dequeue

© S. Prasitjutrakul 2006 04/10/49 3

wadAad : Queue

public interface Queue {
public boolean iseEmpty();
public Int size();
public void enqueue(Object e);
public Object peek();
public Object dequeue();

A B C * * D E * * =
A B C D E
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Queue aa# List

* Queue fa list NisARNlataaIunrily wazaunilaradnniu
« &979 queue A7 list LULNNE 9

public class ArrayListQueue implements Queue {
private List list = new ArrayList(10);
public boolean isEmpty() {return list.isEmpty():;}
public int size() {return list.size();}
public void enqueue(Object e) {list.add(e);}
public Object peek() {
1T (isEmpty()) throw new NoSuchElementException();
return list.get(0);
b
public Object dequeue() {
Object e = peek();

list.remove(0); enqueue wuting list l§aan O(1)
return e; , o .
3 el dequeue auwa list V%287 O(n)
¥
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&519 Queue ade LinkedList

- 18an°le Circular doubly linked list w/ header

public class LinkedListQueue implements Queue {

private List list = new LinkedList(10);

public boolean i1sEmpty() {return list.isEmpty():;}

public int size() {return list.size();}

public void enqueue(Object e) {list.add(e);}

public Object peek() {
1T (isEmpty()) throw new NoSuchElementException();
return list.get(0);

b

public Object dequeue() {
Object e = peek(); :
list.remove(0); enqueue tWa¥ing list 181281 O(1)

return e; . .. 8.
} dequeue au#a list 184281 O(1)

+
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ArrayQueue : &519 Queue aaanLse

- TiviaAna¢e1 index 0 Ldua

¥

e pauaufadlLdiIan O(n)

Queue (;

q = new ArrayQueue(4);

g-enqueue(A™);

q-enqueue('B™);

q-enqueue(*'C™);

q-dequeue();
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size elementData
0
1 A
LIWP,
2 A|B
3 A|lB|C
2 B|C
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* 31 index WaINIA?
« AU : atindradiaya el

Queue (;

q-enqueue('B™);

g-enqueue('C™);

g-dequeue();

q-dequeue();
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size front elementData

2 0 A|B
T
3 0 A|B|C
L o)
2 1 B|C
T
1 2 C
T
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ArrayQueue

public class ArrayQueue implements Queue {
private Object[] elementData;
private int size;
private int front;

public ArrayQueue(int cap) {
elementData = new Object|[cap];
size = front = 0;

+

public boolean isEmpty() {
return size == 0;

+

public int size() {
return size;

}
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enqueue, peek, dequeue

public class ArrayQueue implements Queue {
private Object|[] elementData;
private int size;
private int front;

public void enqueue(Object e) {
// .. ugnaanse e
elementData[front + size] = e; size+t+;
¥
public Object peek() {
1T (1sempty()) throw new NoSuchElementException();
return elementData[front];

+

public Object dequeue() { size front elementData
Object e = peek();
elementData[front++] = null; 2 1 B|C
size--; T
return e;

1 1 2 C

T
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o DRINgAIaLNaaL5Ed N TN 1L e
o 3y a M ITuuuuvIn dFilan 1aLau

4
size front elementData ‘.
0O 1 2 3 4 5 6 7
2 5
1 Ml R

3 5 X

q-enqueue('A™); 1 . 6

b = (front + size) % elementData.length;

0 7
. 3 4
elementData[b] = e; size++;
size front elementData 2 >
0O 1 2 3 4 5 6 7
Y | Z

4 5 A
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ArrayQueue : engqueue

public class ArrayQueue implements Queue {

public void enqueue(Object e) {
iIT (size == elementData.length) {
Object[] a = new Object[2 * elementData.length];
for (int 1 = 0, J = front; 1 < size;
iI++, J = (J+1)%elementData. length)
a[i] = elementDatalj];
front = 0; elementData = a;
+
int b = (front + size) % elementData.length;
elementData|b] = e; size++;

}

size front elementData

0 1 2 3 4 5 6 7
4 2 C|DJ|A
o
4 0 A(B|C|D
o
5 0 A(B|C|D]|X
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ArrayQueue : dequeue

public Object dequeue() {
Object e = peek();
elementData[front] = null;
front = (front + 1) % elementData.length;

size--;
return e;
}
size front elementData
O 1 2 3
4 3 C|D|A|B
T
3 0 C|D|A
o
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fAatinvn1sld queue
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NNRaTaya O ) Nlddaya
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Radix Sort
| 321 | 142 | 5 81 | 301 |
éél
81
321 142 19
Y
| 321 | | 301 | 142 | 5
-0-
25
19 321 142 81 391
‘
321 142 81 301 |

%WQ%QQQQQQ

| 142 | 321 | 391 |
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o 124U
— v =10 = 1x3x3x3x3/2/2/2
— v =31 = 1x3x3x3x3x3/2/2/2/2/2x3x3/2

o whtleymndiacingls ?

o AaitduadIaaannsduuy
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ATTAUATNLUININ

39 =1x3x3x3/2x3
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value prev

class Node {
int value;
Node prev;
Node(int v, Node p) {
this.value = v;
this.prev = p;
}
public boolean equals(Object 0) {
iIT (1'(o instanceof Node)) return false;

return this.value == ((Node) o0).value;

b5
¥ l(aaa nodes vnafufile values ﬁoa@amﬁﬁu]
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14 Set way Queue

14 queue LAULANWIE nodes NEvllunnig
« 14 set LAiunn nodes NLALNER

1) b"’\
/ \
AN
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public static void bfsM3D2(int target) {

Set set = new ArraySet(100);

Queue g = new ArrayQueue(100);

Node v = new Node(l,null); // Guéas 1l

g-enqueue(Vv); set.add(v);

while( !q.isEmpty() ) {
v = (Node) g.dequeue();
iIT (v.value == target) break;
Node vl = new Node(v.value/2, v); // aaymsaad (aiaw)
Node v2 = new Node(v.value*3, v); // aainauau
IT (Iset.contains(vl)) {g-enqueue(vl); set.add(vl);}
iIT (Iset.contains(v2)) {g-enqueue(v2); set.add(v2);}

b

iIT (v.value == target) showSolution(Vv);
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ANTLEAINRAND

static void showSolution(Node v) {
if (v.prev = null) {
showSolution(v.prev);

System.out.print((v.prev.value / 2 == v.value) ?
"/ 2" - "x 3");
} else {
System.out.print(*'l ");

+
+

////’](:EE;\\\
C o) 317~ 1x3x372x3
9~
4/7115:'\\\\\\\
PN AT
2 12 ° 13 81
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‘ Vunrmeafusunisvesdosfisovens

class Pos {
int row, col;
Pos(int r, int c) {row = r; col =

+

c;}
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static void findPath(int[][] map, Pos source, Pos target) {
map[source.row][source.col] = 0; // @uny
map[target.row][target.col] = -1; // darane
Queue q = new ArrayQueue(map.length); g.enqueue(source);
while (1g.i1sEmpty(Q)) {
Pos p = (Pos) g.dequeue();
iIT (p-row == target.row && p.col == target.col) break;

expand(map, q, p-row + 1, p.col, map[p-row][p-col]+1);

expand(map, q, p-row - 1, p.col, map[p-row][p-col]+1);

expand(map, g, p-row, p.col + 1, map[p-row][p-col]+1);

expand(map, q, p-row, p.col - 1, map[p-row][p-col]+1);
+

}
static void expand(int[][] map, Queue g,int r,int c,int k){

if (r<0 || r>=map.length ||

c<O0 || c>=map[r]-length |] map[r][c] '= O) return;
map[r]llc] = k;
g-enqueue(new Pos(r, c¢));

}a

91l

<15z ndunlnaglunisuniloyuinainuane
< N156ALTIUN19UAN : enqueue / dequeue / peek
< J979UA2Aa8 LeN18AI8D15E (NaILLUINIU)

< v UUIA TELINaINE N15vinviunnasaiiu 0(1)
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