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Intro to The Arrays Class

I.
 Terminology


data structure: 
a bunch of related memory locations for storing related values


array: generic term for a data structure that stores related values all of the same type; a list of related values


Arrays class: a Java class that implements a fixed-size array 


ArrayList class:

a Java class that implements a variable-sized list, using an array.  Implementation details are hidden more than in the Arrays class.  (We will consider the ArrayList and LinkedList classes next semester)


array elements:

the components of an array, i.e., the individual items on the list. Aka: "subscripted variables."  Each array element is one memory location, just like a non-array variable (Aka: scalar variable)


math/science:
x0, x1, x2, ..., xn

Java:



x[0], x[1], x[2], ..., x[n]

array index: 
an integer expression that tells you which element (i.e., which item on the list).  Aka: an array subscript

· The index of the first element is always 0.

· Think of scalar variables as houses and array elements as apartments. Each house has its own address (i.e., variable name). Each apartment in a building has the same address/name, but requires an apartment number to differentiate it from the others.  That's the index.

II.  When to Use Arrays


"When you must keep many related values in memory at the same time"


Which of the following operations requires an array? Why or why not?

1. Find the average of any number of test scores

2. Find the average of any number of test scores and the deviation of each score from the average

III.  Advantages of Arrays

1. One name for many memory locations (variables)

2. Can process an array of any size (i.e., any number of elements) in the same amount of code, using a loop

IV.  Array Processing - the Big Ideas

1. Operations on array data are done one element at a time.
2. Each array element is used exactly like a scalar variable. Only the name is different, in that it requires a subscript.

3. To process an array we use a loop with a counter that serves as the subscript, or index into the array.  

As the value of the counter changes, we "visit" each element in turn.  This is commonly known as "traversing an array."  



Here is a generic array processing loop that traverses an array of exactly count elements (i.e., elements 0 through count - 1) :





for (int current = 0 ; current < count ; current++)





{





  // do something here with array[current]



 
}

V.   Declaring Array Object Variables and Creating Array Objects

type [] name = new type[number-of-elements] ;

1. type is the type of data stored in the array (may be any primitive type or class)

2. name is the name you give to the array

3. number-of-elements is an integer expression indicating the array's size (i.e., number of elements).

Examples:

int [] scores = new int[35] ;


// holds up to 35 int values

boolean [] answers = new boolean[size] ;




// holds up to size booleans (size is an int expression)

Rectangle [] list = new Rectangle[number] ;



// holds up to number Rectangle object variables


Java Arrays are objects and - as with objects of any class - the object variable declaration and the creation of the actual object may be done separately.  E.g.,




BankAccount [] customerList ;




.




 .




   .




customerList = new BankAccount[1000] ;

VI.  Import Statement



Java's Arrays class is in the "utilities" package, so you must do:




import java.util.Arrays ;

or,




import java.util.* ;



VII. "Overflowing the Bounds of an Array" - a Very   Common Error


You can use all the elements of an array, or some of the elements, but you can't use elements that do not exist!  For example, consider the follow declaration:




int [] list = new int[100] ;  // list[0] through list[99]


What happens if we try to access list[100] or list[-1]?

· Since legal subscripts are 0 through 99 (because list has 100 elements), we would be referring to a non-existing element and an ArrayIndexOutOfBounds exception would be thrown!


VIII.  The length Instance Variable of the Arrays Class

1. Every arrays object created has an instance variable called length which stores the size (i.e., number of elements) of the array.

2. Arrays objects are fixed-size.  This means that the number of array elements cannot be changed once the object is created.

3. Instance variable length is commonly used in a loop when you want to "visit" every element of an array:

For example, suppose an int arrays object called list has been created:


int [] list = new int[100] ;

Further, suppose that data have been stored in all 100 elements of list.

A loop such as:

for (int i = 0 ; i < list.length ; i++)

{


System.out.println( list[i] ) ;

}


will print the 100 values stored in list, one per line.

