Lecture 9 - Wednesday, February 8



Announcements

® Released soon:
+ WrittenTest1 result (Friday or Monday the latest)
+ Assignment1 solution
o Assignment 2 |to be released by the end of today or
farly tomorrow (Thursday)
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Lecture

Arrays vs. Linked Lists

Singly-Linked Lists -
Java Implementation: String Lists
Initializing a List



X7 W] & = 1 At

Singly-Linked Lists (SLL): Visual Introduction . 7417,/7/;
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- A chain of connected nodes hesd " ‘,Yf,,.,l?q{l)
- Each node contains: [wecv: ecth wale hes WA‘D(MQ'KF'- Z“OL,fﬂode

— Igﬂ”
+ reference to a data object 4 Z@KS’W MMM + Jvol walp

+ reference to the next node }lead olafa : n4l o
- Accessing a node in a list: ' . ,
hoed. aoxt. dlete, - "Mk

+ Relative positioning: O(n)
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+ Absolute indexing: O(1) _h[)adex[' vioxt .J{\,\‘b; Tovh
- The chain may grow or shrink dynamically. !
- Head vs. Tail
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Implementing SLL in Java: SinglyLinkedList vs. Node

public class SinglyLinkedList Y o
private Node head = null; Run'hme
public void setHead(Node n) { head = n; }
public int getSize() { ... }
public Node getTail() { ... }
public void addFirst (String e) {
public Node getNodeAt (int i) { ... }
public void addAt(int i, String e)
public void removeLast() { ... }

public class {
private String element;
private next;
public Node(String e, Node n) { element = 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; }



SLL: Constructing a Chain of Nodes 44 — wet — clan.

public class Node { k
private String element; L

ok
private Node next; ‘b" m AMV

public N e(String e, NodeMl { element = e;vne;xt @)(x

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

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

Approach

1

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

Node mark
Node alan

new Nbde("Mafi?,“Edm);
new Node ("Alan", mark);




SLL: Constructing a Chain of Nodes (37

public class Node ({ Lbﬁ" OLKF(% VB-'—
private String element;
private Node next; k v §‘ﬁwed A WI*{%

public Node(String e, Node n) { element = e; next = n; } MOws

public String getElement () { return element; }
public void setElement (String e) { element = e; } / Ei A

public Node getNext () { return next; }
Z. W&.\ﬂex‘k

—>public void setNext (Node % {pnext = oZ }
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0 malc ;
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Approach 2 den — E.M—a Lo ot
Node alan = new Node("Alan", nudl); Ju M

Node fhark = new Node ("Mark", null); .1 3 T

Node. tom.=.new. Node("Tom",.null); )f Al '/l.btk'/
aldn.setNext (mark) ; .|
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mark.setNext (tom) ; @ — ot
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SLL: Setting a Lists Head to a Chain of Nodes

public class SinglyLinkedList {
private Node head = null;|
public void setHead(Node n) { head =
public int getSize() { ... }

—
public Node getTail() { ... } _)<§\/M“
N

public void addFirst(String e) { ...
public Node getNodeAt(int 1) { ...

public void addAt (int i, String e) (ao Lo[‘(

public void removeLast() { ... }

Pe"ﬂi’/@v),

Approach 1

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

Node alan = new Node("Alan", mark);
SinglyLinkedList ligst = new SinglyLinkedList/();
ylist.setHe ) (
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SLL: Setting a Lists Head to a Chain of Nodes

public class SinglylLinkedList {

private Node head = null;
public
public
public

public
public
public
public

Approach 2
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void setHead(Node n) { head = n; 'SLL l‘(Sf I T S

int getSize() { ...
getTail() { ...

Node
void
Node
void
void

}

addFirst (String e) { ...
getNodeAt (int i) { ...
hied

addAt (int 1,
removeLast ()

alan

mark
tom = new Node("Tom", null);
setNext (mark) ;
setNext (tom) ;
SinglyLinkedList 1ist =
list.setHead(alan) ;

String e)
{ ...}

= new Node("Alan", null);
new Node ("Mark", null);

new Sing&yLinkedList();
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Lecture

Arrays vs. Linked Lists

Singly-Linked Lists -
Java Implementation: String Lists
Operations on a List



alan

int getSize()

Node current

Node
element

int size =(6)

|while chrren t !=

—p-3current =

current.getNext () ;

haP-Dsize ii]
} —

return size;

}
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” element

next

Trace: list.getSize()

tom

Node

= element

next

current

current != null

End of Iteration]size

Aea =l D)

malc /= vmll@ bwrpnt == tor | Z

Davdrt == wark | 7

tom L= ndll @) fvvent <=vell | 2
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SLL Operation: Finding the Tail of the List 027"t

©CONOTRAWN =

list
G\glyunked List
head

Node getTail() {

- Node “Ccurrent = head;
NodevVtail = null;
while

(CZLL ]

04/6urrent

current;
v/
Cury

alan
(Node

element

next

(current != null)

{

rent.getNext () ;

}

return tail;

}

7,

mark
(Node

element

next

| (
element

Node

next

Trace: list.getTail()

current

current != null

End of Iteration

tail
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list n mar. to;
GglyLinkedList ‘ Node (Node (Node
hea element “Alan” *| element “Mark” *| element

I 7X3 next next next
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