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La cola del autobus
La cola de la impresora
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Caracteristicas . 2T

Estructura lineal

Acceso de insercion por un extremo y
de eliminacion por el otro extremo
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Interfa_z para co_las_

public interface Queue {
public int size();
public boolean isEmpty () ;
public void enqueue (Object o)
throws QueueOverflowException;
public Object dequeue ()
throws EmptyQueueException;
public Object front()
throws EmptyQueueException;
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Un interfaz y 4
- - - (CCAN
varias implementaciones )
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Implementacion
basada en arrays i 0 I
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Implementacion basada
en Iistas___encadenadas

= - -
e -
g
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public class LinkedQueue implements Queue ({
private Node top = null;
private Node tail = null;

private int size = 0;

(...)
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Implementacion basada
en Iistas__ _encadenadas

public void enqueue (Object info) {
Node n = new Node(info, null) ;
if (top == null)
top = n;
else
tail.setNext(n) ;
tail = n;
size++;
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Implementacion basada
en Iistas___encadenadas

- — -
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public Object dequeue ()
throws EmptyQueueException ({
Object info;
if (top == null)
throw new EmptyQueueException () ;
info = top.getInfo();
top = top.getNext()
if (top == null)
tail = null;
size—-;
return info;
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Activic_la

Ver animaciones de colas: ™———
http://courses.cs.vt.edu/
csonline/DataStructures/ - = T R
Lessons/ ez o
QueuesImplementationView/ Iﬁhhﬂllll
applet.html DR
http://www.cs.usask.ca/

resources/tutorials/
csconcepts/1998 2/queues/java/
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Activic_lac_;l_

Probar el applet DepthBreadth. java

gue se encuentra en
http://www.faqgs.org/docs/javap/cll/s3.html

Cluele size is 13 stack size is 16
Use: | Use: |
| Abort | Abort |
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Colas dobles
Colas con prioridad
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insertFirst ® removelast
Q

removeFirst insertlLast
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Interfaz para
colas dobles

public interface Deque ({

public int size();
public boolean isEmpty () ;

public void insertFirst(Object info);
public void insertLast(Object info);
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Interfaz para
colas qlopl_es

public Object removeFirst()
throws EmptyDequeException;

public Object removelLast()
throws EmptyDequeException;

public Object first()

throws EmptyDequeException;
public Object last()

throws EmptyDequeException;
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Pilas y colas

como deques
Stack Deque Queue Deque
size () size () size () size ()
isEmpty () |isEmpty () isEmpty () |isEmpty ()
top () last() front () first ()
push (e) insertlast (e) enqueue (e) |insertlast (e)
pop () removelast () dequeue () removeFirst ()
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Definicion de pilas
a parti_r c!_e _dequ__e_s -

public class DequeStack implements Stack ({
private Deque deque;
public DequeStack() {
deque = new Deque();
}
public int size () {
return deque.size() ;
}
public boolean isEmpty () {
return deque.isEmpty() ;

}
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public void push (Object info) {
deque.insertlLast (info) ;

}
public Object pop()
throws EmptyStackException ({
try {
return deque.removelast() ;
} catch (EmptyDequeException ede) {
throw new EmptyStackException() ;
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public Object top()
throws EmptyStackException {

try {
return deque.last () ;

} catch (EmptyDequeException ede) ({
throw new EmptyStackException() ;
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Implementacion de deques
basada en listas o

Las listas enlazadas no son apropiadas
porque removeLast necesita recorrer la

lista completa para obtener la referencia
del penultimo

Solucion: listas doblemente enlazadas
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Llstas enlazadas en que cada nodo
ademas de almacenar el dato y la
referencia del siguiente nodo, almacena
también la referencia del nodo anterior
Permiten recorrer la lista en ambos sentidos
Reducen el coste de extraccion del ultimo

top tail
~ -~

nullE—t—prev 1 pPrev et Prev
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La clase__Dl.Nod_e_ |

Public class DLNode {
private Object info;
private DLNode next;
private DLNode prev;

public DLNode (Object info) {..}
public DLNode (Object info, DLNode prev, DLNode next) {..}

public DLNode getNext () {..}
public void setNext (DLNode next) {..}
public DLNode getPrev () {..}
public void setPrev (DLNode prev) {..}
public Object getInfo() {..}
public void setInfo(Object info) {..}

}
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prev
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<::::)‘////tail

—r— null

node

nulle

DLNode node = new DLNode (data) ;
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prev

”’\O \C O/

null< € €

—> > null
7N 7N
node
9
node.setPrev (prev) ;
if (prev !'= null) {
node.setNext (prev.getNext () ) ;

prev.setNext (node) ;
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prev

”’\O \C O/

null= < e
—1 — null
7N 7N
1f (prev == null) { nOdﬁ
node.setNext (top) ;
top = node;
} ; e
if (node.getNext () != null) {
node.getNext () .setPrev (node) ;
} else {
tail = node;
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* Inserts ‘data’ after the ‘prev’ node. If ‘prev’
* is null, ‘data’ is inserted at the first position of
* the list.
*/
public void insert (DLNode prev, Object data) {
DLNode node = new DLNode (data) ;
node.setPrev (prev) ;

if (prev != null) {
node.setNext (prev.getNext ()) ;
prev.setNext (node) ;

} else {

node.setNext (top) ;
top = node;

}

if (node.getNext () !'= null) {
node.getNext () .setPrev (node) ;
} else {
tail = node;
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removed d/ata

top \O ‘ O/ tail

nulle—— _le—r— _l—r

Object data = removed.getInfo();
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removed

top \O ‘ O/ tail

nulle—— _Je—1— _l—r

> > null
)
1f (removed.getPrev () != null) {
removed.getPrev () .setNext (removed.getNext ()) ;
} else {
top = removed.getNext () ;

}
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removed d/ata

top \O ‘ O/ tail

— o
null > > null
* |
1f (removed.getNext () !'= null) {
removed.getNext () .setPrev (removed.getPrev());
} else {
tail = removed.getPrev();

}
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nulls———
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Eliminacion de un nodo
i i e e ¥ O

* Removes a node from the list and returns
* the information it holds.
*/
public Object remove (DLNode removed) {
Object data = removed.getInfol();

1f (removed.getPrev () != null) {
removed.getPrev () .setNext (removed.getNext () ) ;
} else {

top = removed.getNext () ;
}

if (removed.getNext () != null) {
removed.getNext () .setPrev (removed.getPrev()) ;
} else {
tail = removed.getPrev();

}

return data;
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La implementacion anterior se complica debido a
la necesidad de comprobar que existen los nodos
anterior y posterior

Posible simplificacion:
Crear dos nodos especiales, sin datos, de tal forma

que uno esté siempre al principio y el otro siempre al
final:

Una lista vacia solo contiene estos dos nodos.

Esta garantizado en cualquier operacion de insercion o
extraccion que siempre existen el nodo anterior y siguiente.

Las referencias top Y tail no cambian nunca de valor.
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Implementacion
basada en listas

public class DLDeque implements Deque ({
private DLNode top, tail;
private int size;
public DLDeque () {
top = new DLNode() ;
tail = new DLNode () ;
tail.setPrev(top) ;
top.setNext (tail) ;
size = 0;
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Insercion

Madrid
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Implementacion
basada en listas N €

public void insertFirst (Object info) ({
DLNode second = top.getNext() ;
DLNode first = new DLNode(info, top, second);
second.setPrev (first) ;
top.setNext (first) ;
size++;

‘@ @@@\ cdk@it.uc3m.es Java: Colas/ 39



‘@ @@\ cdk@it.uc3m.es Java: Colas/ 40



Implementacion
basada en listas

public Object removeFirst ()
throws EmptyDequeException ({
if (top.getNext() == tail)

throw new EmptyDequeException() ;

DLNode first = top.getNext()
Object info = first.getInfo()
DLNode second = first.getNext();
top.setNext (second) ;
second. setPrev (top) ;
size--;
return info;
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Activic_la

Ver las “colas” en

http://java.sun.com/docs/books/tutorial
/collections/interfaces/queue.html

http://java.sun.com/javase/6/docs/api
/java/util/Queue.html

Method Summary

boolean 2dd(E &)

Inserts the specified element into this queue if it is possible to do so immediately without violating capacity restrictions. returning true upon success and throwing an
IllegalStateixception if no space is currently available.

B element ()
Retrieves, but does not remove, the head of this queue.
offer(E e)
Inserts the specified element into this queue it is possible to do so immediately without violating capacity restrictions.
B peek ()
Retrieves, but does not remove. the head of this queue, or returns null if this queue is empty.
Elpoll ()
Retrieves and removes the head of this queue, or returns null if this quene is emptv.
2| remave [}

Retrieves and removes the head of this queue.

Methods inherited from interface java.util.Collection

addnll,

clear, contains, containsfll, equals, hashCode, isEmpty, 1

., Ebokrray, tokrray
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Colas con prioridad

Una cola con prioridad es

una estructura de datos lineal que
devuelve los elementos de acuerdo a

un valor asociado a ellos (prioridad)

(y no al orden en que fueron insertados).

La prioridad puede coincidir con el valor
del elemento, pero también puede diferir
de él.
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Interfa_z

public interface PriorityQueue ({
public int size();
public boolean isEmpty() ;
public void insertItem(Comparable priority,
Object info);

public Object minElem/ ()

throws EmptyPriorityQueueException;
public Object removeMinElem ()

throws EmptyPriorityQueueException;
public Object minKey ()

throws EmptyPriorityQueueException;
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+++—+ —+ —
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Insercion facil Z’Z‘f
[ 4 W
Comparacion al extraer B
Con una secuencia ordenada
. 7 . »As
Comparacion al insertar T
Extraccion facil *
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Probar
http://www.akira.ruc.dk/~keld/algoritmik e99/
Applets/Chapll/PriorityQ/PriorityQ.html

Lafore’s Priority Quene

Priority Queue Operation

New| Ins‘ Rem| Peek‘ Mumber: I:I

FPress any button

Mew creates new empty priodity queus

4

= Ins inserts item with value M.

¥

B Rem tettoves iteth from front of queue, returns value.
3

4 8 |€&—Front Peek returns value of item at front of queue.

Il_a3

IEEN (Type M into "Enter mamber" box)

1

0 (—Rear
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