OrderedDoublylLL. java

1 /**

4 package dataStructures;

5

6/**

7 * @author Ricardo Gaspar Nr. 35277

8 * @author Hugo Anténio Nr. 34334 Turno P2 Docente Vasco Amaral

9 */

10 public class OrderedDoublylLL<K extends Comparable<K>, V> implements

11 OrderedDictionary<K, V> {

12

13 private static final long serialVersionUID = 1L;
14

15 // Node at the head of the list.
16 protected DListNode<Entry<K, V>> head;

17

18 // Node at the tail of the list.

19 protected DListNode<Entry<K, V>> tail;

20

21 // Number of elements in the list.

22 protected int currentSize;

23

24 /X**

25 * Construtor da OrderedDoublylLL. Inicializa a cabeca, cauda e
o tamanho da

26 * lista.

27 */

28 public OrderedDoublyLL() {

29 head = null;

30 tail = null;

31 currentSize = 0;

32 }

33

34 @0verride

35 public boolean isEmpty() {
36 return currentSize == 0;
37 }

38

39 @0verride

40 public int size() {

41 return currentSize;

42 }
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@0verride
public V find(K key) {
V value = null;
if (!this.isEmpty()) {
DListNode<Entry<K, V>> node = findNode(key);
if (nhode != null &&
node.getElement().getKey().compareTo(key) == 0)
value = node.getElement().getValue();

ks

return value;
ks
@0verride

public V insert(K key, V value) {

Entry<K, V> newEntry = new EntryClass<K, V>(Ckey, value);
if (this.isEmpty()) {

addFirst(newEntry);

return null;

}

DListNode<Entry<K, V>> nodeFound = findNode(key);
if (nodeFound != null) {
Entry<K, V> entryFound = nodeFound.getElement();

if (entryFound.getKey().compareTo(key) == @) {
V resultValue = entryFound.getValue();
nodeFound.setElement(newEntry);
return resultValue;

} else if (entryFound.getKey().compareTo(key) > 0) {
if (nodeFound == head)
addFirst(newEntry);
else
addMiddle(newEntry, nodeFound);
return null;
ks

}
addLast(newEntry);

return null;
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}

@0verride
public V remove(K key) {

if (this.isEmpty())
return null;

DListNode<Entry<K, V>> nodeFound = findNode(key);

if (nodeFound '= null) {
Entry<K, V> entryFound = nodeFound.getElement();
if (entryFound.getKey().compareTo(key) == @) {
V resultValue = entryFound.getValue();
if (nodeFound == head)
removeFirstNode();
else if (nodeFound == tail)
removelLastNode();
else
removeMiddleNode(hodeFound);

return resultValue;

}
ks
return null;
}
@0verride

public Iterator<Entry<K, V>> iterator() {

return new DoublyLLIterator<Entry<K, V>>(Chead, tail);
}

@0verride
public Entry<K, V> minEntry() throws EmptyDictionaryException {

if (this.isEmpty())

return null;
return head.getElement();
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124

125 @0verride

126 public Entry<K, V> maxEntry() throws EmptyDictionaryException {

127

128 if (this.isEmpty())

129 return null;

130 return tail.getElement();

131 }

132

133 /X*

134 * Métodos Auxiliares

135 */

136

137 /**

138 * Devolve o um no da lista gue contenha a chave dada. Caso ndo
exista

139 * devolve o primeiro cujgd chave é maior. Devolve <code>null</
code> se

140 * chegar ao fim da lista sem encontrar o né pretendido.

141 *

142 * @param key

143 * Chave do elemento a procurar.

144 * @return Devolve um <code>DListNode< Entry< K,V > ></code>
com a chave (

145 * <code>key</code>) dada, caso exista. Caso ndo
exista: -

146 * <code>DListNode< Entry< K,V > ></code> do primeiro
né cuja chave

147 * € maior que <code>key</code>. - <code>null</code>
guando

148 * <code>key</code> E maior gue todas as chaves
existentes.

149 */

150 protected DListNode<Entry<K, V>> findNode(K key) {

151 DListNode<Entry<K, V>> node = head;

152 while (nhode !'= null &&
node.getElement().getKey().compareTo(key) < 0)

153 node = node.getNext();

154 return node;

155 }

156
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157 /x*

158 * Adiciona um elemento 4 cabeca da lista.

159 *

160 * element

161 * Elemento a inserir.

162 */

163 protected void addFirst(Entry<K, V> element) {

164 DListNode<Entry<K, V>> newNode = new DListNode<Entry<K,
V>>(element,

165 hull, head);

166 if (this.isEmpty())

167 tail = newNode;

168 else

169 head.setPrevious(newNode);

170 head = newNode;

171 currentSize++;

172 3

173

174 /x*

175 * Adiciona um elemento a cauda da lista.

176 *

177 * element

178 * Elemento a inserir.

179 */

180 protected void addLast(Entry<K, V> element) {
181

182 DListNode<Entry<K, V>> newNode = new DListNode<Entry<K,
V>>(element,

183 tail, null);

184 if (this.isEmpty())

185 head = newNode;

186 else

187 tail.setNext(newNode);

188 tail = newNode;

189 currentSize++;

190 }

191

192 /**

193 * Adiciona um elemento no meio da lista (entre dois nés). O
elemento é

194 * adicionado antes de um dado né.
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195 *

196 * element

197 * Elemento a inserir.

198 * node

199 * N6 seguinte ao elemento.
200 */

201 protected void addMiddle(Entry<K, V> element,
DListNode<Entry<K, V>> node) {

202

203 DListNode<Entry<K, V>> PrevNode = node.getPrevious();

204 DListNode<Entry<K, V>> newNode = new DListNode<Entry<K,
V>>(element,

205 PrevNode, node);

206 PrevNode.setNext(newNode);

207 node.setPrevious(newNode);

208 currentSize++;

209 }

210

211 /x*

212 * Remove a cabeca da lista.

213 *

214 * : A lista ndo estd vazia

215 */

216 protected void removeFirstNode() {

217

218 head = head.getNext();

219 if (head == null)

220 tail = null;

221 else

222 head.setPrevious(null);

223 currentSize--;

224 }

225

226 /**

227 * Remove a cauda da lista.

228 *

229 * : A lista ndo estd vazia

230 */

231 protected void removelLastNode() {

232

233 tail = tail.getPrevious();

Page ©



OrderedDoublylLL. java

234 if (tail == null)

235 head = null;

236 else

237 tail.setNext(null);

238 currentSize--;

239 }

240

241 /X**

242 * Remove um dado n6 que se encontra a meio da lista.
243 *

244 * : 0 nb ndo é cabeca nem cauda da lista.
245 */

246 protected void removeMiddleNode(DListNode<Entry<K, V>> node) {
247

248 DListNode<Entry<K, V>> prevNode = node.getPrevious();
249 DListNode<Entry<K, V>> nextNode = node.getNext();

250 prevNode.setNext(nextNode);

251 nextNode.setPrevious(prevNode);

252 currentSize--;

253 }

254

255}

256
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