Lecture 11 - February 11
Arrays and Linked Lists
SLL: removeFirst, addLast

SLL: getNodeAt, insertAt, removelLast
Exercises: insertAfter, insertBefore



Announcements/Reminders

e ProgTest1 guide & example questions to be released
e splitArrayHarder: solution and tutorial video released
e Assignment 2 (on SLL) released
+ Required studies: Generics in Java (Slides 33 — 36)
+ Recommended studies: extra SLL problems
e Assignment 1 solution released
e Lecture notes template, Office Hours, TA Contact




SLL: Setting a Lists Head to a Chain of Nodes
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Q. Given: SinglyLinkedList list = new SinglyLinkedList();
Write a single line of Java code to construct the above chain.
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SLL Operation (sketch): Removing_the First Node
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SLL Operation (sketch): Adding a Last Node

void addLast(String@ General Cases?

Boundary Cases?
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SLL Operation: Accessing_the Middle of the List L | 11
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Node getNodeAt {

if (i1 < 0 || 1 >= size) { /* error
else {

int index = 0;

Node current = head;

whi indéx < i) { /* exit when

_?index ++;

_»rcurrent = current.getNext();

}

return current;
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SLL Operation: Inserting to the Middle of the List

@Test

public void testSLL_addAt() {
SinglylinkedList list = new SinglylLinkedList(Q);
assertTrue(list.getSize() == 0);
assertTrue(list.getFirst() == null);

C

list alan
list.addFirst("Tom"); <:j/;;QWLMKedust <::///ode
list.addFirst("Mark"); head element
list.addFirst("Alan"); size next
assertTrue(list.getSize() == 3); tail Ps)
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assertTrue(list.getSize() == 5),
list.addAt(list.getSize(), "Heeyeon");
assertTrue(list.getSize() == 6);

assertEquals("Suyeon", list.getNodeAt(@).getElement());
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());

Q. Does tail or size need to be updated?
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addAt (int i, String e) {
(i <0 || 1 > size) {
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throw new IllegalArgumentException("Invalid Index.");
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SLL Operation: Removing the End of the List

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

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

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

assertTrue(list.getSize() == 0);
list
Gglyunked List

list.removeLast();
assertTrue(list.getSize() == 2);

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

list.removeLast();
assertTrue(list.getSize() == 1);
assertEquals("Alan", list.getNodeAt(0@).getElement());

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

Q. Does tail or size need to be updated?

if (size == 0) [{
throw new IllegalArgumentException("Empty List.");
}
else if (size == 1) {
removeFirst () ;
}
else {
®Node secondLastNode = getNodeAt (size - 2);
secondLastNode.setNext (null) ;
tail = secondLastNode;
size ——;
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Exercises: insertAfter vs. insertBefore

Case: insertAfter(Node n, String e)
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