1: #ifndef LIST_H_
2: #define LIST H_
3:
4: #include <stdexcept>
5. #include <cstddef>
6:
7. /** Variant of Koffman and Wl fgang |ist class.*/
8: namespace KW {
9: t enpl at e<typename ltem_Type>
10: cl ass list {
11: private:
12:
13: st ruct DNode {
14: Iltem_Type data; /1 A copy of the data
15: DNode* next; /1 A pointer to the next DNode
16: DNode* prev; /1 A pointer to the previous DNode
17: DNode( const Item_Typeé& the data,
18: DNode* prev_val = NULL, DNode* next_val = NULL) :
19: data(the_data), next(next_val), prev(prev_val) {}
200 %
21:
22:  DNode* head; /1 Areference to the head of the Iist
23:  DNode* tail; /1 Areference to the end of the Iist
24: i nt num_items; /1 The size of the list
25:
26:
27: publi c:
28:
29: /** Construct an enpty list. */
30:  list() {

31: head = NULL;
32: tail = NULL;

33: num_items = 0;

34: }

35:

36: /** Return size of the list. */

37: i nt size() const {

38: returnnum_items;

39: }

40:

41: /** Return true if list is enmpty. */

42: bool empty() const {

43: r et ur n num_items == 0;

44. '}

45:

46: /** Return constant reference to first elenent of the list. */
a7. const Item_Type& front() const {

48: r et ur n head->data;

49: }

50:

51: /** Return reference to first elenent of the list. */
52: ltem_Type& front() {

53: r et ur n head->data;

54. '}

55:

56: /** Return constant reference to |ast elenent of the list. */
57: const Item_Type& back() const {

58: r et ur n tail->data;

59: }

60:

61: /** Return constant reference to first elenent of the list. */
62: ltem_Type& back() {

63: r et ur n tail->data;

64: }

65:

66: /** Insert an object at the beginning of the list. */

67: voi d push_front(  const ltem_Type& item) {
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head = new DNode(item, NULL, head); /] Step 1
i f (head->next != NULL)
head->next->prev = head; /1l Step 2
i f (tail == NULL) /1 List was enpty.
tail = head;
num_items++;
}
/** Insert an object at the end of the list. */
voi d push_back( const Item_Type& item) {
i f (tail '= NULL) {
tail->next = new DNode(item, tail, NULL); /] Step 1
tail = tail->next; /1l Step 2
num_items++;
el se{ /1 List was enpty.
push_front(item);
}
}

}

}

/** Renpbve an object at the beginning of the list. */

voi d pop_front() {
i f (head == NULL)

t hr owstd::invalid_argument(
DNode* removed_node = head;
head = head->next;

del et e removed_node;
i f (head !'= NULL)
head->prev = NULL;
el se
tail = NULL;
num_items--;

/** Renpbve an object at the end
voi d pop_back() {
i f (tail == NULL)
t hr ow std::invalid_argument(
DNode* removed_node = tail;
tail = tail->prev;
del et e removed_node;
i f (tail '= NULL)
tail->next = NULL;
el se
head = NULL;
num_items--;

"Attenpt to call

of the list. */

"Attenpt to call

pop_front() on an enpty list");

pop_back() on an enpty list");
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cl ass iterator {
friend cl ass list<ltem_Type>;

private:
list<ltem_Type>* parent;
typename list<ltem_Type>::DNode* current;

iterator(list<ltem_Type>* my_parent, DNode* position) :

parent(my_parent), current(position) {}

public:
iterator( const iterator& other) :
parent(other.parent), current(other.current) {}

Iltem_Type& oper at or *()
i f (current == NULL)
t hr owstd::invalid_argument(
r et ur n current->data;

const {

}
Iltem_Type* operator->() const {

i f (current == NULL)

t hr owstd::invalid_argument(

r et ur n &(current->data);

}
/[** This is the "prefix" increnment

iterator& oper at or ++() {

i f (current==NULL)
t hr ow std::invalid_argument(
current = current->next;
return* this;

/** This is the "postfix"
iterator operat or ++(int) {
iterator return_value = *
++(* t hi s);
ret urnreturn_value;

this;

[** This is the "prefix" decrement
iterator& oper at or --() {
i f (current == parent->head)
t hr ow std::invalid_argument(
i f (current == NULL) /1 Past |
current = parent->tail;
el se
current = current->prev;
return* this;

/1l Gve the parent class access to this class

/1 A reference to the parent |ist
/1 A pointer to the current DNode
/1 constructor

/1 copy constructor

"Attenpt to dereference end()");

"Attenpt to dereference end()");

operator. */

"Attenpt to advance past end()");

i ncrenent operator. */

/1 Make a copy of the current val ue.
/1 Advance self forward (using prefix form
/1 Return old val ue.

operator. */

"Attempt to nove before begin()");

ast el enent.

/** This is the "postfix" decrenent operator. */

iterator operator--( int){

iterator return_value = * this;

-(* t hi s);
ret urnreturn_value;
}
bool operator==(const iterator& other) {
r et ur n current == other.current;
}

bool operator!=( const iterator& other) {
return! oper at or ==(other);

}
h /1 End iterator

/1 Make a copy of the current val ue.
/1 Move sel f backward (using prefix form
/1 Return old val ue.

/1 Conpare for equality.

/1 Not equal
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cl ass const_iterator {
friend cl ass list<ltem_Type>; /1l Gve the
private:
const list<ltem_Type>* parent;
typename list<ltem_Type>::DNode* current;
const_iterator(
parent(my_parent), current(position) {}

public:
const_iterator( const const_iterator& other) :
parent(other.parent), current(other.current) {}

const Iltem_Type& operator*() const {
i f (current == NULL)
t hr owstd::invalid_argument( "Attenpt to
r et ur n current->data;
}
const Item_Type* operator->() const {
i f (current == NULL)
t hr owstd::invalid_argument( "Attenpt to
r et ur n &(current->data);
}

/[** This is the "prefix"” increment operator.
const_iterator& oper at or ++() {
i f (current==NULL)
t hr ow std::invalid_argument(
current = current->next;
return* this;

"Attenpt to

/** This is the "postfix"

const_iterator operat or ++(int){

const_iterator return_value = * this; /1
++(* t hi s); /1
ret urnreturn_value; /1

/[** This is the "prefix" decrement operator.
const_iterator& oper at or --() {
i f (current == parent->head)
t hr ow std::invalid_argument(
i f (current == NULL)
current = parent->tail;
el se
current = current->prev;
return* this;

"Attenpt to

const list<ltem_Type>* my_parent, DNode* position) :

parent class access to this class

/1l A pointer to the parent |ist
/1 A pointer to the current node
/1 constru

/1 copy constructor

dereference end()");

dereference end()");

*/

advance past end()");

i ncrenent operator. */

Make a copy of the current val ue
Advance sel f forward (using prefix
Return ol d val ue

*/

move before begin()");

/** This is the "postfix" decrenent operator. */

const_iterator operator--( int){

const_iterator return_value = * this;

-(* t hi s);
ret urnreturn_value;
}
bool operator==(const const_iterator& other) {
r et ur n current == other.current;
}

bool operator!=( const const_iterator& other) {
return! oper at or ==(other);

3 /1 End const _iterator

/1 Make a copy of the current valu
/1 Move self back
/1 Return old val ue

/1 Conpare for equality

/1 Not equal
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friend cl ass iterator; /1 Gve list access to internal
friend cl ass const_iterator; /1 Gve list access to internal

/** Return iterator to beginning of the list. */
iterator begin() {
r et ur n iterator( t hi s, head);

}
/** Return const_iterator to beginning of the list. */
const_iterator begin() const {
r et ur n const_iterator( t hi s, head);
}

/** Return iterator to position at end of the list. */
iterator end() {
r et ur n iterator( t hi s, NULL);

}
/** Return const _iterator to position at end of the list. */
const_iterator end() const {
r et ur n const_iterator( t hi s, NULL);
}
/** Insert an object before given position.
* @eturn An iterator that references the inserted item
*/
iterator insert(iterator pos, const Item_Type& item) {

/1 Check for special cases
i f (pos.current == head) {
push_front(item);
r et ur n begin();
} el se if (pos.current == NULL) { /1 Past the |ast node.
push_back(item);
r et ur n iterator( t hi s, tail);

}
/1l Create a new node |inked before node referenced by pos.
DNode* new_node = new DNode(item,
pos.current->prev,
pos.current); /1l Step 1
/1 Update |inks
pos.current->prev->next = new_node; /1l Step 2
pos.current->prev = new_node; /1l Step 3

num_items++;
r et ur n iterator( t hi s, new_node);

/** erase the itemat the given iterator.
* @eturn iterator which follows the deleted item
*/
iterator erase(iterator pos) {
i f (empty())

values in iterator
values in const it

t hr ow std::invalid_argument( "Attenmpt to call erase on an enpty list");

i f (pos ==-end())

t hr owstd::invalid_argument( "Attenpt to call erase of end()");

/* Create an interator that references the position
foll owi ng pos. */
iterator return_value = pos;
++return_value;
/1 Check for special cases.
i f (pos.current == head) {
pop_front();
r et ur n return_value;
} el se if (pos.current == tail) {



314: pop_back();

315: r et ur nreturn_value;

316: } else{ // Renove a node in the interior of the list.
317: /1 Unlink current node.

318: num_items--;

319: DNode* removed_node = pos.current;

320: removed_node->prev->next = removed_node->next;
321: removed_node->next->prev = removed_node->prev;
322: del et e removed_node;

323: r et ur n return_value;

324: }

325. }

326:

327: /** Construct a list froma sequence */
328: t empl at e <typename iterator>

329: list(iterator begin, iterator end) {
330: head = NULL;
331: tail = NULL;

332: whi | e (begin I=end) {

333: push_back(*begin++);

334: }

335:  }

336:

337: /** Construct a copy of a list. */
338:  list( const list<ltem_Type>& other) {

339: head = NULL;
340: tail = NULL;

341: num_items = 0;

342: f or (const_iterator itr = other.begin(); itr != other.end();
343: ++itr) {

344: push_back(*itr);

345:; }

346: }

347:

348: /** Destroy a list. */

349:  “list() {

350: whi | e (head != NULL) {

351: DNode* current = head;

352: head = head->next;

353: del et e current;

354: }

355: tail = NULL;

356: num_items = 0;

357: }

358:

359: /** Swap this list contents with another one */
360: voi d swap(list<item_Type>& other) {

361: std::swap(head, other.head);
362: std::swap(tail, other.tail);

363: std::swap(num_items, other.num_items);

364: }

365:

366: /** Assign the contents of one list to another. */

367: list<ltem_Type>& oper at or =( const list<ltem_Type>& other) {

368: i f (&other!= this){

369: list<ltem_Type> temp_copy(other); /1 Make a copy of the other list.
370: swap(temp_copy); /1 Swap contents of self with the copy.
371: return* this; /1 Return -- upon return the copy will be destroyed.
372: }

373.  }

374:

375 } /1 end of list class

376:

377: '} I/l end of KW nanespace
378: # endi f



