Lecture 2
Part E (continued)
Singly-Linked Lists -

Java Implementation: String Lists
Operations on a List
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SLL Operation: Inserting to the Middle of the List
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@Test
public void testSLL_addAt() {
SinglylinkedlList list = new SinglylLinkedList(Q);
assertTrue(list.getSize() == 0);

list
assertTrue(list.getFirst() == null);
SinglyLinkedList

list.addFirst("Tom");
list.addFirst("Mark™); | | | null
list.addFirst("Alan"); ‘ ‘

assertTrue(list.getSize() == 3);

—> list.addAt{@), "Suyeon™;
—> list.addAt(Z} "Yuna");

assertTrue(list.getSi: getSize = 5); ot
list.addAt(list.getSize "Heeyeon™);
g ;-

assertTrue(list.getSize() =

void addAt (int i, String e) {
assertEquals("Suyeon", list.getNodeAt(@).getElement()); if (A< 0 Il i > size) |

throw new IllegalArgumentException("Invalid Index.");

}

else {
=D if G ==10) { T:::’<:::
x —>»addFirst(e);

)
Dy else { L ¢
—9Node nodeBefore =| getNodeAt (i - L)}

== Node newNode = new Node (e, nodéBérore.getNext());
E— N

nodeBefore.setNext (newNode) 7
S = size ++;

assertEquals("Alan", list.getNodeAt(1l).getElement());
assertEquals("Yuna", list.getNodeAt(2).getElement());
assertEquals("Mark", list.getNodeAt(3).getElement());
assertEquals("Tom", list.getNodeAt(4).getElement());
assertEquals("Heeyeon", list.getNodeAt(5).getElement());
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SLL Operation: Removing the End of the List

@Test
public void testSLL_removelLast() {
SinglylLinkedList list = new SinglylLinkedlList();

assertTrue(list.getSize() == 0); list
assertTrue(list.getFirst() == null);
SinglyLinkedList
list.addFirst("Tom"); .
list.addFirst("Mark™); : : : null

list.addFirst("Alan");
assertTrue(list.getSize() == 3);

list.removelLast(); N‘ l
assertTrue(list.getSize() == 2);

assertEquals("Alan", list.getNodeAt(0).getElement());
assertEquals("Mark", list.getNodeAt(1l).getElement());

list.removelLast(); void removeLaqE O 1
assertTrue(list.getSize() == 1); — :>1f size == 0) {

asser'tEquals("Alan", list.getNodeAt(@).getElement()); } throw new IllegalArgumentExceptlon "Empty List.");

v . ‘
2 list.removeLast(); —> o ;Ilsr‘:mj/efllrzset __1_ [ 0: A) “—? h@

assertTrue(list.getSize() == 0);
assertNull(list.getFirst()); V4

B =P Node secondLastNode = getNodeAt size — 2),
=P secondLastNode.setNextTHall);

secondLastNode;



Exercises: insertAfter vs. mser'rgi){’ore
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Lecture 2
Part F

Singly-Linked Lists -
Comparing Arrays and Singly-Linked Lists



Running Time: Arrays vs. Singly-Linked Lists

DATA STRUCTURE
ARRAY | SINGLY-LINKED LIST

OPERATION

get size ‘a@#
get first/last element v O(1)
get element at index i m

remove last element

add/remove first element, add last element o(1) Bg Vo
given reference to (i — 1) element @ "”{
vesctad -

add/remove i element

not given o
—
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GglyLinkedList (Node (Node (7
head element > “Mark” *| element “
next next null
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Lecture 2

Part G

Singly-Linked Lists -
Implementing Generic Lists in Java
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Non-Géneric Classes/Node vs. SinglyLinKedList

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

public String getElement\() { keturn &lement; }
public void setElement (String ¢) { element = e; }
public Node getNext () { return hnext; }

public void setNext (Node n) { nkxt = n;| }

public class SinglyLinkedList { Node nl = new Node(“Alan”, nu“);
private Node head = null; L .
public void setHead(Node n) [ head =/n; } Node n2 = new Node("Mark”, n1);
public int getSize() { ... } X
public Node getTail() { ../} NOde n3 = new NOd null);
public void addFirst(String e) { /.. }

SLL list = new SLL(); AM{K\‘@\(‘
list.setHead(n2); weeh the

list.addA(0, “ Tom”); towmetéeol «f“j
list.addAt(1,[23)" 7‘7}’9

‘Q A"‘r Node n4 = list.getNodeAt(1);
String e = n4.getElement();

public Node getNodeAt (int i) { f/. }
public void addAt (int i, Strin
public void removeLast () { ..
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public class Nj H 1 Node = new Nod@“Alan null)

pr:.vate

priate Nodiggs / jm',“. Node<Stri @ new Node<>("Mark”, n1);

public_ Node ( IP, Node<$£=n_) { element = e; next = n; } Node<In eger> n3 = new NOd@23 nu“)
public s getFlembnt () { gweturn element; }

public void W(&e) { element = e; } NOdG(IﬂIﬁgﬁ') n4 = new NOd€<>(46 n3‘g<
ublic Nod Next t t;
public NodeJ&P gelicl) [freturn next; ) NodedIntegerp(n5)= new Node<> null

public void setNext(Node<§ n) { next = n; }
NodedIntegerp né = new Node<>(46-

public class SinglyLinkedList<¥ p
private Node<@ head; SLL<Stringy listl = new SLL<>(); w
rivate Node<sE tail;
. : JJ list1l se’rHeag-::z

private int size;
~—3-> public void setHead(Node<g> n) ls’rl.addA’r(O‘ “TOm"!‘/ g

public void addFirst ( e { ... . 0

Node< Sl getnodeat gt i) { ... Node<String> n7 = Ils’rl.ge’rNodeA’ril);
—Sk> void addat (int i, g &) { ...} String el = n7.getElement(); =S

. .\A SLL<In}r{ger>Ls,’r_2_= new SLL<>();
Alde < E > 'I?SZ <et T C_:Ylé)/',l (list2.setHead(n4);
ooy ist2-addAt(0,(68);

I Node<Integer> n8 = list2.getNodeAt(1);
/\a&gﬂeger e2 = n8.getElement();




List Constructions

alan mark tom o 1ist alan mark tom
Ge<strlng> Ge<strlng> ( g SinglyLinkedList (Node (Node (Node
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“pom~ U1l | null

element

next “Alan” next

Approach 1

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

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

Node alan = new Node("Alan", mark);
SinglyLinkedList list = new SinglyLinkedList () ;
list.setHead(alan);

Node<String> tom = new Node<String> ("Tom", null);

Node<String> mark = new Node<> ("Mark", tom);
= Node<> ("Alan", mark);
list = new SinglyLinkedList<>();

Approach 2 Approach 2

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

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

alan.setNext (mark) ;

mark.setNext (tom) ;

SinglyLinkedList l1ist = new SinglyLinkedList () ;
list.setHead(alan);

mark.setNext (tom) ;
SinglyLinkedList<String> list = new SinglyLinkedList<>();
list.setHead(alan) ;

Generic List Non-Generic List

ﬁh@é&q{>dﬁﬂ 3§x§~),

e<>£~-




SlL< Sy >
SUL <o

Generic List

void addFirst (}q7e)
head = new Nbde<}f (e, head);
if (size == 0) { thil = head; }
size ++;

List Me’rhods

1 >= size) {
throw new IllegalArgumentExcept
else {

int index = 0;
Node< current = head;
while (E;dex < 1) |

index ++;

current = current.getNext () ;

}

return current;

Nbde<?f5 getNodeAt (int i) {

Non-Generic List

void addFirst (String e) {
head = new Node (e, head);
if (size == 0) {
tail = head;
}

size ++;

Node getNodeAt (int 1) {
if (i < 0 || 4 >= size) { /* error
else {
int index = 0;
Node current =

head;

while (index < i) { /* exit when
index ++;
current = current.getNext();

}

return current;




