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List Using Linked Memory

 Various cells of memory are not allocated 
consecutively in memory.

 Not enough to store the elements of the list.
 With arrays, the second element was right next 

to the first element.
 Now the first element must explicitly tell us 

where to look for the second element.
 Do this by holding the memory address of the 

second element



Linked List

 Create a structure called a Node.

object next

 The object field will hold the actual list element.

 The next field in the structure will hold the 
starting location of the next node.

 Chain the nodes together to form a linked list.



Linked List

 Picture of our list (2, 6, 7, 8, 1) stored as a 
linked list:

2 6 8 7 1
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current

size=5
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Linked List

Note some features of the list:

 Need a head to point to the first node of the list. 
Otherwise we won’t know where the start of the 
list is.

 The current here is a pointer, not an index.

 The next field in the last node points to nothing. 
We will place the memory address NULL which 
is guaranteed to be inaccessible.



Linked List
 Actual picture in memory:
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Linked List Operations

 add(9): Create a new node in memory to hold ‘9’

Node* newNode = new Node(9);

    

9newNode



Linked List Operations

 add(9): Create a new node in memory to hold ‘9’

Node* newNode = new Node(9);

 Link the new node into the list

9newNode
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C++ Code for Linked List
The Node class

class Node {
public:

int get() { return object; };
void set(int object) { this->object = object; };

Node *getNext() { return nextNode; };
void setNext(Node *nextNode) 

          { this->nextNode = nextNode; };
private:

int object;
Node *nextNode;

};



#include <stdlib.h>
#include "Node.cpp"

class List {
public:

// Constructor
List() {

headNode = new Node();
headNode->setNext(NULL);
currentNode = NULL;
size = 0;

};

C++ Code for Linked List



C++ Code for Linked List
  void add(int addObject) {

Node* newNode = new Node();
newNode->set(addObject);
if( currentNode != NULL ){

         newNode->setNext(currentNode->getNext());
    currentNode->setNext( newNode );
    lastCurrentNode = currentNode;
    currentNode = newNode;

       }
       else {

    newNode->setNext(NULL);
    headNode->setNext(newNode);
    lastCurrentNode = headNode;

           currentNode =  newNode;
       }
       size++;
  };



Building a Linked List

headNode size=0List list;



Building a Linked List
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list.add(2);



Building a Linked List

headNode

2headNode

currentNode

size=1

lastcurrentNode
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list.add(2);

list.add(6);



Building a Linked List

  List.add(8); list.add(7); list.add(1);

2 6 7 1headNode

currentNode

size=5

lastcurrentNode

8



C++ Code for Linked List

int get() { 
if (currentNode != NULL) 
    return currentNode->get(); 

};



C++ Code for Linked List
bool next() {

if (currentNode == NULL) return false;

lastCurrentNode = currentNode;
currentNode = currentNode->getNext();
if (currentNode == NULL || size == 0) 

return false;
else

return true;
};



C++ Code for Linked List

// position current before the first
// list element
void start() {

lastCurrentNode = headNode;
currentNode = headNode;

};



C++ Code for Linked List
void remove() {
  if( currentNode != NULL && 
      currentNode != headNode) {

 lastCurrentNode->setNext(currentNode->getNext());
 delete currentNode;
 currentNode = lastCurrentNode->getNext();
 size--;

  }
};

2 6 7 1
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C++ Code for Linked List
void remove() {
  if( currentNode != NULL && 
      currentNode != headNode) {

 lastCurrentNode->setNext(currentNode->getNext());
 delete currentNode;
 currentNode = lastCurrentNode->getNext();
 size--;

  }
};
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C++ Code for Linked List
void remove() {
  if( currentNode != NULL && 
      currentNode != headNode) {

 lastCurrentNode->setNext(currentNode->getNext());
 delete currentNode;
 currentNode = lastCurrentNode->getNext();
 size--;

  }
};
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C++ Code for Linked List
void remove() {
  if( currentNode != NULL && 
      currentNode != headNode) {

 lastCurrentNode->setNext(currentNode->getNext());
 delete currentNode;
 currentNode = lastCurrentNode->getNext();
 size--;

  }
};
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C++ Code for Linked List

int length() 
{ 

return size; 
};

private:
int size;
Node *headNode;
Node *currentNode, *lastCurrentNode;



Example of List Usage

#include <iostream>
#include <stdlib.h>
#include "List.cpp"

int main(int argc, char *argv[])
{

List list;

list.add(5); list.add(13); list.add(4);
list.add(8); list.add(24); list.add(48); 
list.add(12);
list.start();
while (list.next()) 

cout << "List Element: "<< list.get()<<endl;
}
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Analysis of Linked List

 add
• we simply insert the new node after the current 

node. So add is a one-step operation.

 remove
 remove is also a one-step operation

 find
 worst-case: may have to search the entire list

 back
 moving the current pointer back one node requires 

traversing the list from the start until the node whose 
next pointer points to current node.
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