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. #ifndef CSCI180_LIST_H
. # define CSCl 180 _LIST H

namespace cscil80 {

[** A full list inplenentation in the spirit of the std::list class.
* Asimlar high-level idea is inplenented in Chapter 5.1 of our text.
*/
t enpl at e <typename Object>
cl ass list {
pr ot ect ed:
struct Node { /!l a node in the list
Object element; /1 el ement
Node* prev; /1 prev pointer
Node* next; /1 next pointer
Node( const Object& e = Object(), Node* p = NULL, Node* n = NULL)
: element(e), prev(p), next(n) { } /1 constructor
h
private:
Node sentinel; /1 single sentinel will mark both ends of the Iist
i nt sz; /1 nunber of user’'s items in list (sentinels not included)
publi c:

/** Standard constructor creates an enpty list. */
list() : sz(0) {
sentinel.prev = sentinel.next = &sentinel;

}
/** Returns the nunber of objects in the list.
*  @eturn nunber of elenents
*/
i nt size() const { returnsz; }
/** Determines if the list is currently enpty.
* @eturn true if enpty, false otherw se.
*/
bool empty() const { returnsz==0;}
/** Returns a const reference to the front object in the Iist.
* @eturn reference to front el enent
*/
const Object& front() const { return sentinel.next->element; }
/** Returns a live reference to the front object in the list.
* @eturn reference to front el ement
*/
Object& front() { r et ur n sentinel.next->element; }

/** Returns a const reference to the last object in the list.
* @eturn reference to |ast el ement

*/

const Object& back() const { return sentinel.prev->element; }

/** Returns a live reference to the last object in the |ist.
* @eturn reference to |ast el ement
*/

Object& back() { r et ur n sentinel.prev->element; }
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/** Inserts an object at the front of the |ist.
*  @aramthe new el ement

*/

voi d push_front( const Object& elem) {
Node* t = new Node(elem, &sentinel, sentinel.next);
sentinel.next = t; /1 header has new node after it
t->next->prev = t; /1 old front has new node before it
SZ++,

/** Inserts an object at the back of the list.
*  @aramthe new el ement

*/

voi d push_back( const Object& elem) {
Node* t = new Node(elem, sentinel.prev, &sentinel);
sentinel.prev = t; /1 trailer has new node before it
t->prev->next = t; /1 old back has new node after it
SZ++;

/** Renpves the front object fromthe list. */
voi d pop_front() {

Node* old = sentinel.next; /1 node to renove
sentinel.next = old->next; /1 bypass old in forward direction
old->next->prev = &sentinel; /1 bypass old in reverse direction
SZ--;

del et e old;

/** Renoves the back object fromthe list. */
voi d pop_back() {

Node* old = sentinel.prev; /1 node to renove
sentinel.prev = old->prev; /1 bypass old in reverse direction
old->prev->next = &sentinel; /1 bypass old in forward direction
Sz--;

del et e old;

A LR Nested iterator class -------------------
cl ass iterator {

friend cl ass list<Object>; /1 give list class access
private:

typename list<Object>::Node* node;
iterator(Node* n) : node(n) {}

publi c:
/** Default constructor gives invalid iterator */
iterator() : node(NULL) { }

/** Copy constructor */
iterator( const iterator& other) : node(other.node) {}

/** Return live reference to el enent */
Object& operator*() const {
r et ur n node->element;
}

/** Return live pointer to element */
Object* operator->() const {
r et ur n &(node->element);
}
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/** This is the "prefix" increment operator */

iterator& oper at or ++() {
node = node->next; /1 mutate the iterator
return* this;
}
/** This is the "postfix" increment operator */
iterator& operat or ++(int){
iterator initial = * t hi s; /1 Make copy of initial value
++(* t hi s); /1 Advance (using pre-increnent)
r et ur n initial; /1 Return old val ue
}
/** This is the "prefix" decrenment operator */
iterator& oper at or --() {
node = node->prev; /1l mutate the iterator
return* this;
}
/** This is the "postfix" decrenment operator */
iterator& operator--( int){
iterator initial = * this; /1 NMake copy of initial value
-(* t hi s); /1 Move backward (using pre-decrenent)
r et ur n initial; /1 Return old val ue
}
bool operat or==(const iterator& other) {
r et ur n node == other.node;
}
bool operator!=( const iterator& other) {
r et ur n node != other.node;
h /1 end iterator class
R R T Nested const _iterator class -------------------
cl ass const_iterator {
friend cl ass list<Object>; /1 give list class access
private:
const typename list<Object>::Node* node;
const_iterator( const Node* n) : node(n) {}
publi c:

/** Default constructor gives invalid iterator */
const_iterator() : node(NULL) {}

/** Copy constructor */
const_iterator( const const_iterator& other) : node(other.node) {}

/** Return const reference to el enent */
const Object& operator*() const {
r et ur n node->element;

/** Return const pointer to elenent */
const Object* operator->() const {
r et ur n &(node->element);
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/** This is the
const_iterator&
node = node->next;
return* this;

[** This is the
const_iterator&
const_iterator initial = *
++(* t hi s);
r et ur n initial;

[** This is the
const_iterator&
node = node->prev;
return* this;

/** This is the
const_iterator&
const_iterator initial = *
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"prefix" increment operator */
oper at or ++() {
/1 mutate the iterator

"postfix" increnent operator */

operat or ++(int){
this; /1 Make copy of initial value

/1 Advance (using pre-increnent)

// Return old val ue

"prefix" decrenent operator */
oper at or --() {
/1l mutate the iterator

"postfix" decrenent operator */
operator--( int){

this; /1 NMake copy of initial value

-(* t hi s); /1 Move backward (using pre-decrenent)
r et ur n initial; /1 Return old val ue
}
bool operat or==(const const_iterator& other) {
r et ur n node == other.node;
}
bool operator!=( const const_iterator& other) {
r et ur n node != other.node;
h /1 end const_iterator class

friend cl ass iterator;
friend cl ass const_iterator;

iterator begin() {

/1 Gve iterator access to list internals
/1 Gve const_iterator access to list internals

r et ur n iterator(sentinel.next);

}

const_iterator begin()

const {

r et ur n const_iterator(sentinel.next);

}

iterator end() {

}

const_iterator end()

}

r et ur n iterator(&sentinel);

r et ur n const_iterator(&sentinel);

/1 sentinel serves as end position

const {

/1 sentinel serves as end position
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233: /** Insert an object inmediately before the position indicated by
234: the iterator. Note that it nust be an iterator (as opposed to
235: a const _iterator). It returns an iterator to the newy

236: inserted item

237: */

238: iterator insert(iterator p, const Object& element) {

239: Node* after = p.node;

240: Node* v = new Node(element, after->prev, after);

241: after->prev->next = v;

242: after->prev = v;

243: SZ++;

244: r et ur n iterator(v);

245:.  }

246:

247: /** erase the itemat the given iterator. Returns an iterator to
248: the position that follows the deleted item

249: */

250: iterator erase(iterator p) {
251: Node* old = p.node;
252: Node* after = old->next;

253: after->prev = old->prev;

254: old->prev->next = after;

255: del et e old;

256: SZ--;

257: r et ur n iterator(after);

258: }

259:

260: pr ot ect ed:

261: voi d removeAll() { /1 renove list contents
262: whi | e (lfempty()) pop_front();

263: }

264:

265: voi d copyFrom( const list& other) { /1 copy from other
266: /1 assumes that this list is properly enmpty

267: f or (const_iterator ci = other.begin(); ci != other.end(); ++ci)

268: push_back(*ci);

269: }

270:

271: publi c:

272: /** Copy constructor */

273:  list( const list& other) : sz(0) {

274: sentinel.next = sentinel.prev = &sentinel;

275: copyFrom(other);

276:  }

277:

278: /** Destructor */

279:  “list() {

280: removeAll(); /1 get rid of contents between sentinels
281:

282:

283: /** Assignment operator */

284:  list& oper at or =( const list& other) {

285: i f ( this!=&other){ /1 avoid self copy (x = x)
286: removeAll(); /1 renove old contents
287: copyFrom(other); /1 copy new contents
288:

289: return* this;

290:

291: } /1 end of list class

292: '} /! end of csci 180 nanespace
293: # endi f



