Lecture 10 - February 6
Arrays and Linked Lists

SLL: List Constructions
SLL: getSize and getTail
Trading Space for Time: tail and size

SLL: addFirst



Announcements/Reminders

e Assignment 2 (on SLL) released
+ Required studies: Generics in Java (Slides 33 — 36)
+ Recommended studies: extra SLL problems

e Assignment 1 solution released

o splitArrayHarder: an extended version released

® | ecture notes template available

e Office Hours: 3pm to 4pm, Mon/Tue/Wed/Thu

e Contact Information of TAs on common eClass site
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SLL: Constructing a Chain of Nodes |41 = Mak = 7%

public class Node { IQ’?'A 9710

private String element;
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private Node next; ‘&“A ’né? T /- ﬁ)grl
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pule_.c(Nod_etStr:Lng e, Node)() { element = e; "next X, } Z M .k. Vl?ﬁ

public String getElement () { return element; } E

public void setElement (String e) { element = e; } ?. A

public Node getNext () { return next; }

public void setNext (Node n) { next = n; }
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Approach 1 Aot " I

Node ( = new Node("Tm",, null) ;
Node(mark/= new Node ("Mark",ptom);

Node alan = new Node("Al(?m", 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 f) ({, next = %;
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Approach 2 A

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

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

(alan)setNext ‘ :

mark.setNext (tom) ;




SLL: Setting a Lists Head to a Chain of Nodes

public class Slng}yLlr
private Node héad null;
public vo:l.dlsetHead Node { —@ }

public int getSize()

SLL
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public Node getTail () { 6 s

public void addFirst(Str:Lng ey { ...
public Node getNodeAt (int 1) { ... }
public void addAt (int i, String e)
public void removeLast() { ... }

Approach 1

Node tom = new Node("Tom", null);
Node mark = new Node ("Mark", tom); ASL é{
Node alan = new ("Alan", mark); W V’k
SinglyLinkedLis = newlSinglyLinkedList(];
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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 = nj;
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() { ... }
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Approach 2

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

SinglyLinkedList 1ist = new SinglyLinkedList () ;
list.setHead(alan);
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SLL Operation: Counting the Number of Nodes

list alan 0’ / mar. 9 ”84 tom w' 9 t
GglyLinkedList (Node (Node (N
head “ " “pom”

element Alan element “Mark” element Tom
| | | null

next next next
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Trace: Iis’r.gefSize() s wodlts 7

int size =(0)
Node lcurrent| = head; current | current != null | End of I’rerah n
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return size;




SLL Operation: Findingthe Tail of the List

o‘“ \ g
list alan mark tom
GglyLinkedList Node Node & Node Gy / /
head elernent “Alan” ‘| element “Mark” *| elzment “Tom”
next next next apll

Trace:Adist.getTail()

}

return tail;

1 BN getTail() |

2 Node current = head;

3 r‘::ode tail = null; current | current != null | End of Iterationjtail
4 while (current != null) {

5 tail = SOurrent;

6 < current = current.getNext () ;
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SLL:|Trading Space for Time ,,.e.ma‘d;y
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Q. Does tail or size need to be updated?
SLL Operation: Inserting to the Front of the List

@Test
public void testSLL_02() {
SinglylLinkedlList(list’= new SinglylLinkedList();
assertTrue(list.getSize() == 0);
assertTrue(list.getFirst() == null);
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3
v - 4 BX X tail = head;
list.addFirst("Tom"); 5 g§§:7
6 1 ;
7

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());




