


30 Chapter 2 Using Data Within a Program

USING CONSTANTS AND VARIABLES

You can categorize data as variable or constant. Data is constant when it cannot be
changed after a program is compiled; data is variable when it might change. For exam-
ple, if you include the statement System.out.println(459); in a Java program, the
number 459 is a constant. Every time the program containing the constant 459 is exe-
cuted, the value 459 will print. You can refer to the number 459 as a literal constant
because its value is taken literally at each use.

Besides using literal constants, you can use symbolic constants, which you will
9 learn about in Chapter 4.

Tip

On the other hand, you can set your data up as a variable. For example, if you cre-
ate a variable named ovenTemperature, and include the statement
System.out.println(ovenTemperature); within a Java program, then differ-
ent values might display when the program is executed multiple times, depending on
what value is stored in ovenTemperature each time the program is run.

Variables are named memory locations that your program can use to store values. The
Java programming language provides for eight primitive types of data:

m boolean
m float

m byte

m int

m char

m long

m double
m short

The eight primitive data types are called primitive types because they are simple and
uncomplicated. Primitive types also serve as the building blocks for more complex data
types, called reference types. The objects you begin creating in Chapter 3 are examples
of reference types.

Declaring Variables

You name variables using the same naming rules for legal class identifiers described in
Chapter 1. Basically, variable names must start with a letter and cannot be any reserved
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Using Constants and Variables 31

keyword. You must declare all variables you want to use in a program. A variable
declaration includes the following:

m A data type that identifies the type of data that the variable will store
m An identifier that is the variable’s name

m An optional assigned value, when you want a variable to contain an
initial value

An ending semicolon

Variable names usually begin with lowercase letters to distinguish them from
9 class names. However, variable names can begin with either an uppercase or
Tipl| a lowercase letter.

For example, the variable declaration int myAge = 25; declares a variable of type int
named myAge and assigns it an initial value of 25.This is a complete statement that ends
in a semicolon. The equals sign (=) is the assighment operator. Any value to the right
of the equals sign is assigned to the variable on the left of the equals sign. An assignment
made when you declare a variable is an initialization; an assignment made later is sim-
ply an assignment. Thus, int myAge = 25; initializes myAge to 25, and a subse-
quent statement myAge = 42; might assign a new value to the variable. You should
note that the expression 25 = myAge is illegal.

The variable declaration int myAge; also declares a variable of type int named myAge,
but no value is assigned at the time of creation.

You can declare multiple variables of the same type in separate statements on different
lines. For example, the following statements declare two variables—the first variable is
named myAge and its value is 25. The second variable is named yourAge and its value
15 19.

int myAge = 25;
int yourAge = 19;

You also can declare two variables of the same type in a single statement by separating
the variable declarations with a comma, as shown in the following statement:

int myAge = 25, yourAge = 19;

However, if you want to declare variables of different types, you must use a separate state-
ment for each type. The following statements declare two variables of type int (myAge
and yourAge) and two variables of type double (mySalary and yourSalary):

int myAge, yourAge;
double mySalary, yourSalary;
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LEARNING ABOUT THE INT DATA TYPE

In the Java programming language, you use variables of type int to store (or hold) integers,
or whole numbers. An integer can hold any whole number value from —2,147,483,648 to
2,147,483,647. When you assign a value to an int variable, you do not type any commas;
you type only digits and an optional plus or minus sign to indicate a positive or negative
integer.

The legal integer values are —-23' through 23'-1. These are the highest and
Q lowest values that you can store in four bytes of memory, which is the size of
Tipl| an int variable.

The types byte, short, and long are all variations of the integer type.You use byte or short
if you know a variable will need to hold only small values so you can save space in mem-
ory. You use a long if you know you will be working with very large values. Table 2-1
shows the upper and lower value limits for each of these types. It is important to choose
appropriate types for the variables you will use in a program. If you attempt to assign a
value that is too large for the data type of the variable, the compiler will issue an error
message and the program will not execute. If you choose a data type that is larger than
you need, you waste memory. For example, a personnel program might use a byte vari-
able for number of dependents (because a limit of 127 is more than enough), a short for
hours worked in a month (because 127 isn’t enough), and an integer for an annual salary
(because even though a limit of 32,000 might be large enough for your salary, it isn’t
enough for the CEO).

If your program uses a literal constant integer, such as 932, the integer is an
Q int by default. If you need to use a constant higher than 2,147,483,647, you
tip| must follow the number with the letter L to indicate long. For example,
long mosquitosInTheNorthWoods = 2444555888L; stores a num-
ber that is greater than the maximum limit for the int type. You can type
either an uppercase or lowercase L to indicate the long type, but the upper-

case L is preferred to avoid confusion with the number one.

Table 2-1  Limits on integer values by type

Type Minimum Value Maximum Value Size in Bytes
byte -128 127 1
short -32,768 32,767 2
int —2,147,483,648 2,147 ,483,647 4
long -9,223,372,036,854,775,808 9,223,372,036,854,775,807 8

Next you will write a program to declare and display numeric values.
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To declare and display values in a program:

1. Open a new document in your text editor.

2. Create a class header and an opening and closing curly brace for a new class
named DemoVariables by typing the following:

public class DemoVariables

{
}

3. Position the insertion point after the opening curly brace, press [Enter], press
[Spacebar] several times to indent the line, and then type the following
main() method and its curly braces:

public static void main(String[] args)
{
}

4. Position the insertion point after the opening curly brace in the main()
method, press [Enter], press [Spacebar] several times to indent the line, and
then type int oneInt = 315; to declare a variable of type int named
onelnt with a value of 315.

You can declare variables at any point within a method prior to their first use.
Q However, it is common practice to declare variables first, and place method
Tip)| calls second.

5. Press [Enter] at the end of the onelnt declaration statement, indent the line,
and then type the following two output statements. The first statement uses
the print() method to output “The int is ” and leaves the insertion point on
the same output line. The second statement uses the println() method to out-
put the value of onelnt and advances the insertion point to a new line.

System.out.print("The int is ");
System.out.println(onelInt);

When your output contains a literal string such as “The int is ", you should
9 type a space before the closing quotation mark so there is a space between
tip) the end of the literal string and the value that prints.

6. Save the file as DemoVariables.java in the Chapter.02 folder on your
Student Disk.

7. Compile the file from the command line by typing javac
DemoVariables. java. If necessary, correct any errors, save the file,
and then compile again.

8. Execute the program from the command line by typing
java DemoVariables.The output is shown in Figure 2-1.
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34 Chapter 2 Using Data Within a Program

e Command Prompt

A:~Chapter.@2>java DemoUariables
The int is 315

n:\Chapter.B2>

Figure 2-1 Output of the DemoVariables program

Even though you intend to add additional statements to the DemoVariables program, you
compiled and executed the program at this point to make sure that it is working exactly
as intended. Sometimes it is a good idea to write and compile your programs in steps, so
you can identify any syntax or logical errors as you go, instead of waiting until you finish
writing the entire program. Next you will declare two more variables in your program.

To declare two more variables in the program:

1. Return to the DemoVariables.java file in the text editor. Rename the class
DemoVariables2.

2. Position the insertion point at the end of the line that contains the onelnt
declaration, press [Enter], and then type the following variable declarations
on separate lines:

short oneShort = 23;
long onelong = 1234567876543L;

3. Position the insertion point at the end of the line that contains the println()
method that displays the onelnt value, press [Enter], and then type the fol-
lowing statements to display the values of the two new variables:

System.out.print("The short is ");
System.out.println(oneShort);
System.out.print("The long is ");
System.out.println(onelong);

4. Save the program using the filename DemoVariables2.java.

5. Compile the program by typing javac DemoVariables2.java. If neces-
sary, correct any errors, save the file, and then compile again.

6. Execute the program by typing java DemoVariables2.The output is
shown in Figure 2-2.
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+ Command Prompt !En

B2>java DemoUariables2
5

short is 23
The long is 1234567876543

A:“\Chapter.B82>_

Figure 2-2 Output of the DemoVariables2 program

In the previous program, you used two print methods to print a compound phrase with
the following code:

System.out.print("The long is ");
System.out.println(onelong) ;

To reduce the amount of typing, you can use one method and combine the arguments
with a plus sign using the following statement: System.out.println("The long
is " + oneLong);. It doesn’t matter which format you use—the result is the same,
as you will see next.

To change the two print methods into a single statement:

1. Open the DemoVariables2.java text file, and rename the class
DemoVariables3.

2. Use the mouse to select the two statements that print “The int is 7 and the
value of onelnt, and then press [Delete] to delete them. In place of the
deleted statements, type the following println() statement:
System.out.println("The int is " + onelInt);.

3. Select the two statements that produce output for the short variable, press
[Delete] to delete them, and then type the statement
System.out.println("The short is " + oneShort);.

4. Finally, select the two statements that produce output for the long variables,
delete them, and replace them with
System.out.println("The long is " + onelong);.

5. Save, compile, and test the program. The output is shown in Figure 2-3.
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