
5.1 Intro to Arrays

What are they? Arrays are a structure to store a large amount of variables. Most programming 
languages you're likely to use have arrays as part of the fundamental language, although with many 
little variations on how they work.  Therefore they are essential to building your understanding of 
computer programming.

Why are arrays useful?  Think back to our Circle class.  Say you wanted to create 1000 Circle objects. 
With what we have covered in class, you'd have to make a separate variable for each Circle object, like 
this:

Circle c1 = new Circle();
Circle c2 = new Circle();
Circle c3 = new Circle();
...
Circle c1000 = new Circle();

What a pain!  Instead, you can use arrays.  Arrays create a single reference with indexes to many 
variables, like so:

Circle[] circles = new Circle[1000];    //creates an array of 1000 Circle objects

To access separate Circle objects in the array, you can use their index, starting from 0.  The first Circle 
is stored in circles[0] (the [0] is pronounced "sub zero"), the second Circle is stored in circles[1], and 
the last Circle is stored in circles[999].

Declaring an Array

An array variable is like other variables -- you must declare it, which means you must declare the type  
of elements that are in an array. All elements must be the same type. Write the element type name, 
then "[]", then the name of the array variable. 

String[] args;     //an array of strings
int[] nums;        //an array of int's

Allocating Memory  

Create an array using new. This example creates an array of 5 int elements, from a[0] to a[4]:

int[] a;
a = new int[5];

You can combine this into a single line if you wish:    int[] a = new int[5];

Each element in an int (or double) array will be set to zero by default.  If you want to store initial 
values in the array, you could do the following:



int[] a = {1, 2, 4, 8, 16}

This creates a reference to a block of memory for 5 integers.  Let's use this array to imagine what this 
array would look like with the following diagram:

You can access the specific integers by using their index.  For example, a[0] contains 1, a[1] contains 2, 
a[2] contains 4, a[3] contains 8, and a[4] contains 16.

So, if you were to do int x = a[0] + a[4] , x would take the value 17.

You can also change specific elements in the array.  For example, using our previous array from the 

diagram, if you did the following:

a[0] = 9;

Then the first element of the array 'a' will be changed to 9.  The diagram for 'a' will now look like:

 
Finding The Length of an Array

Each array has a constant (final) instance variable that has its length. You can find out how many 
elements an array can hold by writing the array name followed by .length.  In the previous example, 
a.length would be 5. Remember that this is the number of elements in the array, one more than the 
maximum subscript. 

So, to find the last element in an array, you can always do the following:

a[a.length-1]

This is useful because you don't always know the length of an array.
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Passing Arrays as Parameters

When passing an array as a parameter, a copy of the reference is made.  Consider the following code:

public class Test

{
public static void foo (int[] x)
{

x[0] = 4;
}

public static void main (String[] args)
{

int[] a = {1,2,3} 
foo(a);
System.out.print(a[0]);

}
}

When you pass the array 'a' to the method foo, it creates a copy of the reference called x.  The copy 
points to the same array as does 'a'.  Therefore, changing x[0] will also alter a[0], since they refer to 
the same array.

Other possibilities.  Arrays in Java are great for working with a fixed numbers of elements, but Java 
also has the Collections library of classes that are a better choice when working with a variable 
number of objects.  In AP Compsci, we will learn about the ArrayList, but it's essential to learn about 
arrays, so we'll start with them. 

Assignment:  Go to codingbat.com and do the problem set Arrays-1, first column (starting with 
firstLast6 and ending with unlucky1).

http://codingbat.com/
http://codingbat.com/java/Array-1

