Lecture 11 - Monday, February 15



Announcements

e Assignment 2 released
+ Required & Recommended Studies
+ Looking Ahead: Programming Test 1
- Monday, Feb. 27; during class time; WSC; 1 hour
- Covers:
* Assignment 1 (recursio

n) 79/1*3(
* Assignment 2 (M@

e Assignment 1 solution released




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™); head element “alan” *| element “dark” *| element
list.addFirst("Mark"); ‘ ‘ ‘ null
list.addFirst("Alan"); ‘ ‘ ‘
assertTrue(list.getSize() == 3);

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

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

list.removelLast(); void removeLast () {
assertTrue(list.getSize() == 1); if (size == 0) {

assertEquals("Alan", 1ist.getNodeAt(@).getElement()); )f throw new IllegalArgumentException("Empty List.");

) else if (size ==_1)
list.removelLast(); X SEREYEFIREE | “A)
assertTrue(list.getSize() == 0); }

assertNull(list.getFirst()); else {
Node secondLastNode =(getNodeAl(size — 2);
4{ secondLastNode. setNext (null) ;]
tail = secondLastNode;
size ——;
-—




Exercises: insertAfter vs. insertBefore /»’(

ol
Case: insertAfter(Node n, S’rrlng e)
) L,J{




Lecture

Arrays vs. Linked Lists

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



Running Time: Arrays vs. Singly-Linked Lists
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Lecture

Arrays vs. Linked Lists

Doubly-Linked Lists -
Intuitive Introduction
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Doubly-Linked Lists (DLL): Visual Introduction

- A chain of bi-directionally connected nodes
- Each|node|contains:

+ reference to a data object

+ reference to the next node

+ reference to the previous node
- ADLL is also a SLL:
+ many methods implemented the same way

+ |some method implemented more efficiently

- Accessing a node in a list: "
+ Relative posi’rioning@/‘) - ]
+ Absolute indexing: O(1)
- The chain may grow or shrink dynamically.
- Dedicated Header vs. Trailer Nodes
(no head refeference and no tail reference)







Lecture

Arrays vs. Linked Lists

Doubly-Linked Lists -
Java Implementation: Generic Lists

Initializing a List



Generic DLL in Java: DoublyLinkedList vs. Node

public class DoublyLinkedList<E> { @Test
private int size = 0; public void test_String_DLL_Empty_List() {
public void addrirst(E e) { ...} DoublylLinkedList<String> list = new DoublyLinkedList<>();
public wold Zemguelast O 4 sus | assertTrue(list.getSize() == 0);

i:?i::ev ode%ng;;:ZZr%, &€ 1§ een assertTrue(list.getFirst() == null);
private [NodefE> traile;; assertTrue(list.getlLast() == null);

yLinkedList () {

ew Node<> (null, npll==null);
de<>(§éli, header)) null);
ailer);

public class Node<E> {E?
private E element;
private Node<E> next;

public E getElement() { return c¢lement; }
public void setElement (E e) { element = e; }
public Node<E> getNext () { retujrn next; }

public void setNext (Node<E> n) |{ next = n; }
private Node<E> prev;
public Node<E> getPrev() { refurn prev; }
public void setPrev(Node<E> ) { prev = p; }
public Node(E e, Node<E>(p,| Node<E> n) {
element = e;
prev = p;
next = n;

}







Lecture

Arrays vs. Linked Lists

Doubly-Linked Lists -
Java Implementation: Generic Lists

Operations on a List



void addBetween(E e, Node<E> pred, Node<E> succ)
Node<E> newNode = new Node<> (e (e, pred, succ);
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