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Singly-Linked Lists -
Intuitive Introduction
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Singly-Linked Lists (SLL): Visual Introduction

- A chain of connected nodes (=__O E;‘?*g SLL
-/Each node contains: b / il
+Vreference to a data object ul| ’%,‘A, (

+ reference to the next nod

- Accessing a node in a list: 1 (@) SLL with sce 1
+ Relative positioning: O(n)

+ Absolute indexing:'O(1) - | r/
d 2
il ll

- The chain may grow or shrink dynamically.
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Lecture 2
Part D
Singly-Linked Lists -

Java Implementation: String Lists
Initializing a List



Implementing SLL in Java: SinglyLinkedList vs. Node

public class SinglyLinkedList {
private
public
public
public

Node| head = null;
void setHead(Node n)
int getSize() { ... }
Node getTail() { ...}
void addFirst (String e)
Node getNodeAt (int i) {
void addAt (int 1,
void

public
public
public
public

public cleps Node {
private‘;tring elanEmc
private Node next;
public Node(String e, Node n)
public String getElement ()
void setElement (String e)
Node getNext ()
void setNext (Node n)

public
public
public

{ element =
{ return element; }

{ head = n; }

{
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{ element = e;

{ return next; }
{ next = n; }
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removeLast () { ... }
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SLL: Constructing a Chain of Nodes

public class Node {
private String element;

private Node next; = m‘( .
public Node(String ¢, Node(n) { glement = e;| next

public String getElement () { return element; }
public void setElement (String e) { element = e; }
public Node getNext () { return next; }

public void setNext (Node n) { next = n; }

Approach 1
Node tom =|new Nodel"Tom", null) ;

Node mark = new Node ("Mark",(~Y%om);
Node alan = new Node("Alan", mark); /
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SLL: Constructing a Chain of Nodes

public class/ Node {
private String element;
private 'Node next;
public Node (String e, Node n) { element = e; next = n; 1}
public String getElement () { return element; }

public void setElement (String e) { element = e; }
public Node getNext () { return next; }
public void setNext (Node(n'! { next =(n; }

Approach 2 nz ot _)(

Node = new Node ("Alan", null); ele B 0 N
Node = new Node ("Mark", null); - .

Node new Node ("Tom", null); Mt \ | mt \"

alan.setNext (mark) ; ) ‘j<
mark.setNext (tom) ; v




SLL: Setting a Lists Head to a Chain of Nodes

public class SinglyLinkedList {
private 'Node = null;
public void setHead (Node
public int getSize() { ...
public Node getTail() { ... }
public void addFirst(String e) { ...

public Node getNodeAt(int 1) { ...
public void addAt (int i, String e)
public void removeLast() { ... }

Approach 1 ﬂ‘le L )\ et -\?& I\;,

Node tom = new Node("Tom", null);

Node mark = new Node ("Mark", tom);

Node alan = new Node("Alan", mark); ]
SinglyLinkedList new SinglyLinﬂedList ) ;




SLL: Setting a Lists Head to a Chain of Nodes

public class (SinglyLinkedList ({ l_ NJLL
st

private ‘Node head = null; M ’_%aﬂl‘,I
public void setHead(Node n) { head = n;
public int getSize() { ... } \
public Node getTail() { ... }

public void addFirst(String e) { ...

4
public Node getNodeAt (int i) { ... "Alavl\ "‘M" “ﬁ'x
public void addAt (int i, String e) m* ToM

public void removeLast() { ... } I(?( I(f
. o2 | o |

Approach 2 @ﬁfpﬁ() ? . ()L

Node alan = new Node("Alan", null);
Node mark = new Node ("Mark", null);
Node tom = new Node ("Tom", null);
alan.setNext (mark) ;
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mark.setNext (tom) ;

SinglyLinkedList list®= new SinglyLinkedList () ;
list.setHead(alan);
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Singly-Linked Lists -
Java Implementation: String Lists
Operations on a List



SLL Operation: Counting the Number of Node

list
G\glyunked List
head

S

int getSize() {
ingshes =
Node current = (head;
while

alan
(Node

element

next

(current != null)

( 00)

}
f“él
return size; 4& w
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“Alan” element

mark
(Node

next

=

element

next

Trace: list.getSize()
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current != null
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SLL Operation: Finding the Tail of the List

list &
¢

head

1 PNode getTail(
_2? —>» Node current =) head;

ﬁ alan
w /
SinglyLinkedList Node

element

next

1)

!= null) {

“Alan”

T

element

next

“Mark”

next

m-l

Node

element

null

Trace: list.getTail()

g’etNext OF

S Node tail = null;

4 wh:Lle (current

78 -—=p tail = current;

5 &) =» current=Jcurrent
7 }
o7

current

current != null
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SLL Operation: Inserting to the Front of the List

@Test
publi
SinglyLinkedList list = new SinglylLinkedList();
—)asser'tTr'ue(llst getSize() == 0),
— assertTrue(list|getFirst() == null); if (Size =

= tail =| head|

list.addFirst("Tom");
list.addFirst("Mark");
list.addFirst("Alan™);
assertTrue(list.getSize() == 3);
assertEquals("Alan", list.getFirst().getElement());
assertEquals("Mark", list.getFirst().getNext().getElement());
assertEquals("Tom", list.getFirst().getNext().getNext().getElement());
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