Linked Lists

A container class
Completely dynamic storage
A linked list is made up of nodes
+ Each node contains adatum
¥ eg.anintor
+ aproject
+ Each node al so contains a pointer
Each node' s pointer pointsto the
next node.

+ Thenode'sform achain of nodes,
hence alinked list.

*+ Thefinal pointer pointsto NULL.
The list requires that we have a
pointer variable that points to the
first node, or the “head” of thelist.
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Adding aNode

Find the node (N, say) before the one you
want to add.

Assign thevalue of N, 'snext to atemp
pointer.

Create anew node (N,,; say) using N,'s next
and the item that you wish to add.

Assign the value of temp to N, ;'S next.

Node * head
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Deleting a Node

Find the node (N, say) you want to delete.

* Assign thevalue of N,'s next to atemp
pointer.

+ Delete the memory that N, ;'S next points at.
*+ Assign the value of temp to N,'s next.

+ How do you keep track of N, ,?
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Adding and Deleting Nodes

% Easier to add or delete anode from
the head or tail.
+ |t isnot necessary to find the node.
+ Must still remember to store the
appropriate pointer before rearranging.
= |f thelist is sorted the node must be
inserted in the correct position so it
is necessary to find the node.

* To avoid any global sorting we can
ensure that alinked list remains
sorted by always adding nodes in the
sort order.

* Searching alinked list (finding a
node with a particular value) is
linear. What about an array?

Interface

class Itenlist
{
public:
Itenlist(); //default constructor
ItenmList(const Itenlist &iL); //copy
~ltenList(); //destructor
Itenlist & operator=(const ltenlList &il);
void addlten{const & Itemit);
void insertltenm(const & Itemit);
bool deletelten{const & Itemit);
int getNumtens();
private:
struct Node
{
| t em nodeDat a;
Node *next;
}
int numtens;
Node *head;
voi d enptyList();




Implementation 1

#include “Itenlist.h”

Itenmlist::Itenmlist() //default
{

numtens = 0;

head = NULL;

ItenList::ItenList(const ItenList &il)
{

Node *tenp;

temp = iL. head;

while (tenp !'= NULL)

! addl t en(t enp- >nodeDat a) ;
tenp = tenp->next;
}
}
~ltemlist::ItenList()
{
enptyList();
}

Implementation 2

void Itenlist::addl ten(const Item&it)
{

Node * tenp = head;

if (head == NULL)

{
head = new node;
head ->nodeData = it;
head ->next = NULL;
++num t ens;

}

el se

{

while (tenp->next != NULL)
tenp = temp-> next;
tenp->next = new Node;
t enp- >next - >nodeData = it;
t enp- >next - >next = NULL;
++num t ens;

}

int ItenList::getNunltens();
{

return nunltens;

}




Implementation 3

Itenlist & ItenList::operator=
(const ItenList &il)

{
if (this!=&il)
{
Node *tenp;
enmptyList();
temp = iL. head;
while (tenp !'= NULL)
{
addl t en{t enp- >nodeDat a) ;
tenp = tenp->next;
}
}
return *this;
}
void Itenlist::enptyList()
{
Node *tenp = head;
whi | e (head->next != NULL)
{
tenp = head- >next;
head- >next = tenp->next;
delete tenp;
}
del ete head;
numtens = 0;
}

Implementation 4
void ItenList::insertliten{const & Itemit);
Node *tenp;
Node *tenp2;
if (head == NULL || head->nodeData > it)
{

if (head == NULL)
temp = NULL;
el se
tenp = head->next;
head = new node;
head- >nodeData = it;
head- >next = tenp;

}
el se
{
tenp = head;
do
{
temp2 = tenp;
tenp = tenp->next;
} while(tenp->nodeData < it & tenp != NULL);
tenp2- >next = new node;
tenp2 = tenp2->next;
tenp2- >nodeData = id;
tenp2->next = tenp;
}

++num t ens;




Implementation 5

bool Itenlist::deleteltemconst & Itemit);
{
Node *tenp = head;
Node *tenp2;
if (head->nodeData == it)
{
tenp = head;
head = head- >next;
delete tenp;
--nuntens;
return true;
}
while (tenp !'= NULL)
{
tenp2 = tenp;
tenp = tenp->next;
if (temp->nodeData == it)
{
tenp2->next = tenp->next;
del ete tenp;
--num tens;
return true;

}

return fal se;




