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LINKED LIST
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SIMPLE LINKED LIST

public class SimpleLinkedList<E> implements List<E>{

private class Node {
Noge ments \ nested Node class
only used by simpleLinkedList

public Node (E element) { (private)
this.element = element; private
this.next = null;

}

private int size;

private Node Tirst; \ properties: size and

public SimpleLinkedList() { first Node
this.size = @;
this.first = null;
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SIMPLE LINKED LIST

QUERIES
private Node getNode (int pos) { public int size() {
Node p = first; return this.size;
private help for (int i = @; i != pos; i++ ) ¥
method p = p.next;
return p; public boolean isEmpty() {
} return this.size == 0;

s
public boolean contains(Object o) {
boolean result = false:
for (Node p = first; p !'= null && !result; p=p.next) {
if (p.element.equals(o))
result = true;
}

return result;
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SIMPLE LINKED LIST
COMMANDS

public void add(int index, E element) {
Node newNode = new Node(element);
if (index == 0) {
newNode.next = first;
first = newNode;
} else {
Node p = getNode(index - 1);
newNode.next = p.next;
p.next = newNode;

}

this. 5iZE++; first —»{ 01

X
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DOUBLE LINKED LIST

MOTIVATION

» |n alinked list adding an element to the end of the list implies
traversing the whole list

» To speed up this, double linked lists can be defined

» Node with pointers to both previous and next nodes
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DOUBLE LINKED LIST

/ last

— null

/ last

ADD ELEMENT (TO THE END)
head \ next next next
ol < _ 02 < _ 03 < _ 04
null <«—
prev prev prev prev next
l add(o)
head \ next next next next
o1 | |e—1 lo2| |« |o3| [ |oa| [
null <«—
prev prev prev prev prev
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DOUBLE LINKED LIST
REMOVE ELEMENT

head \ next next next / last
null <«— ol | | 02 | |« 03 | |« o4 | — null
prev prev prev prev next
l remove(02)
head \ next next / last
null  <+— ol 03 | |« o4 | — null
prev prev prev next

02
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ARRAY (DOUBLE) LINKED LISTS
COMPARISON

* |narrays it is easy to find an element, but difficult to insert or remove
elements — a lot of copying!

* |n (double) linked lists it is easy to insert or remove elements, but it is
difficult to find elements — visit a lot of nodes before finding!
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TAKE HOME MESSAGES

%
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= Many different implementations of the List<e> interface are possible

* |mplementations based on arrays, such as the ArrayList<e>, are more
suitable when the elements are not often added and removed, and a
lot of searching is done

» |mplementations based on linked lists, such as the LinkedList<e>, are
more suitable when elements are often added and removed, but
searching is limited

» |n practice, for your programs the differences are negligible!
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