The ArrayList

"Better” arrays




Arrays

String[] values = new String[5];

® Great for

® holding multiple items
® Not so great for

® growing

® inserting/removing

® shifting




Solution: ArrayList

® An Arraylist is a class

® uses an array to hold items

® works like a grocery list

® internal methods take care of nasty array
operations behind the scenes
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Capacity vs Size

® Use an array that is partially full
® Capacity is how big the array

® Size is how many usable items are in the list

"a" ||b|| ? ? ? ?
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Capacity vs Size

® Use an array that is partially full
® Capacity is how big the array

® Size is how many usable items are in the list

S N N capacity: 6

size: 2




Getting Started

public class ArrayList {
private String[] array;
private int size;

public ArrayList() {

array = new String[10]; default capacity
size = 0; of 10

J
J




Getting the Size

public int size() {
return size;

J




How to add

® Place at the end (if there's room!)

® \Where's the end!?

"b"

capacity: 6

size: 2
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How to add

"b"

"b"

Monday, February 21, 2011

capacity: 6

size: 2

capacity: 6




How to add

"b"

"b"

Monday, February 21, 2011

capacity: 6

size: 2

capacity: 6

size: 3




How to add
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How to add

® VWhen is the list full?

capacity: 6
"a" "b" "C" "d" "e" "f" P y

size: 6

o

Size == capacity




Add v. |

public void add(String s) {
if(size < array.length) {
array[size] = s;
size++;
J
J

But what to do when full?




Grow

private void grow() {
String[] temp = new String[array.length™2];
for(int i = 0;i < array.lenght; i++)
templi] = array]i];
array = temp;

J

| believe java actually multiples by 3/2's




Add v.2

public void add(String s) {
if(size == array.length)
grow();
array[size] = s;
size++;

J




Getting
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Getting

"a" Ilb" "C" ? ? ?

get(0) get(2) get(3)




Getting

get(0) get(2) get(3)

"3 "c" CRASH




Getting

public String get(int i) {
if(i <0 || i >= size)
throw new lllegalArgumentException("Index " + i + " is illegal!™);

return array/[i];

}

Your program will CRASH if you try
to get outside of the valid range
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Setting

® Replace function

oo Lo o | 0 | 0 | capacity: 6

size: 3

Set(O, ubu)




Setting

® Replace function

oo Lo o | 0 | 0 | capacity: 6

size: 3

set(0, "b")
|

Ilb" Ilb" "C" ? ? ?
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® Replace function
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® Replace function
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Setting

public String set(int i, String s) {
if(i <0 || i >= size)
throw new lllegalArgumentException("Index " + i + " is illegal!™);

String old = array[i];
arrayl[i] = s;
return old;

}

Returns the value that used to be there!
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Inserting

"bll

"C" ? ? ?
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Inserting

"bll

add(0, "d")

|

"d"

"b"
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size: 3




Inserting
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Inserting
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Inserting

capacity: 6
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Inserting
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Inserting
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Inserting

capacity: 6
||d" "a" "b" "e" "C" ? P y

size: 5

add(5, "f")

|




Inserting

||d||
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|
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Inserting
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Inserting

||d||
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add(5, "f")

|
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Inserting

capacity: 6

size: 5

You can insert at
the size!

"d" "a" "b" "e" "C" ?
add(5, "f")
"d" ||a|| "b" ||e|| "C" "f"

capacity: 6

size: 6




Second Add

public void add(int i, String s) {
if(i <0 || i> size)
throw new lllegalArgumentException("Index " + i + " is illegal!™);

if(size == array.length)
grow();

for(int index = size; index > i; index--)
array[index] = array[index-1];

arrayl[i] = s;

size++;

}
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EN

"bll

"C" ? ? ?
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EN
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EN
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EN

public String remove(int i) {
if(i <0 || i >= size)
throw new lllegalArgumentException("Index " + i + " is illegal!™);

String old = array[i];
for(int index = i;index < size-|;index++)
array[index] = array[index+|];

size--;
return old;

}

Returns the removed value
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ArrayList<E>

® Java has a built in ArrayList<E> class that
can hold ANYTHING, not just String's

® The <E> indicates what you want to put in
the list

® You need this declaration above your class

import java.util. ArrayList;




ArrayList Practically

public static void main(String[] args)
{
ArrayList<String> list = new ArrayList<String>();
ist.add("a");
ist.add("b");
ist.add("c");
ist.add(0, "d");

System.out.printin(list.get(1));
System.out.printin(list.remove(2));

System.out.printin(list.get(2));
list.set(0, "e");
System.out.printin(list);
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ArrayList Practically
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ArrayList Practically
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ArrayList Practically

public static void main(String[] args)
{
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ArrayList Practically

public static void main(String[] args)
{

ArrayList<String> list = new ArrayList<String>();
istadd("a"); |ma"| 2| 2|2 ]2
ist.add("b"); ["a"["b"| 2 | 2 | ?
ist.add("c"); |"a"["b"|"<"| 7 | 2
ist.add(0, "d");["d" ["a" | "b" | "c"| ?

System.out.printin(list.get(1)); "d"|"a"|"b"|"c"

System.out.printin(list.remove(2)); [*g"| """ 2

System.out.printin(list.get(2)); IR

IiSt.Set(O, "e"); ||e|| ||a|| "C" ) )

System.out.printin(list); IEIEXI N,

}

? ? ?
output
b
{e,a,c}
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uick Reference Guide

class java.util.ArrayList<E>

e int size()

e Dboolean add(E obj) appends ob7j toend of list; returns true

¢ void add(int index, E obj) inserts obj at position index (0 € index < size),
moving elements at position index and higher
to the right (adds 1 to their indices) and adjusts size

E get(int index)

E set(int index, E obj) replaces the element at position index with obj
returns the element formerly at the specified position

E remove(int index) removes element from position index, moving elements
at position index + 1 and higher to the left

(subtracts 1 from their indices) and adjusts size
returns the element formerly at the specified position
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