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Instance Variables, Parameter Variables,

and Local Variables
In recent sample programs (ChangeMaker.java, Balloon.java, BankAccount.java) we see examples of three different kinds of variables.

Here, we are not talking about the type of data stored in the variable, but about how the variable is used in the program.

These three kinds of variables - instance variables, parameter variables, and local variables - differ in their scope, lifetimes, and initial values.

· The scope of a variable refers to that portion of a program in which the variable can be accessed (i.e., where it is “known”).

· The lifetime of a variable refers to the time that it actually exists.  In others words, when is it created (“born”) and when is it destroyed (“dies”)?

· The initial value refers to the value stored in the variable - if any - when it is first created

	
	Instance Variables
	Parameter Variables
	Local Variables

	Where

Declared
	Within the class declaration (but not within a method declaration)

	In the parentheses following the method name in the method heading
	In a method (but not in the parameter list)

	Scope
	Class-wide. Each object created has its own set of instance variables, which can be accessed by all methods of the class


	Can be accessed only within the method in which they are declared
	Same as parameter variables

	Lifetime
	Born when an object is created via the new operator.

Die when the object dies (i.e., when the program ends or when the object is “garbage collected”)
	Born when the method is called, die when the method finishes executing.

If the method is called again, they are born again and re-initialized.  They do not retain their previous values.


	Same as parameter variables

	Initialization
	Usually initialized explicitly in the class constructor.
If they are not explicitly initialized, Java will automatically provide an initial value (see the handout on Java Data Types)
	Automatically get the values of the corresponding arguments when the method is called.


	Must be explicitly initialized within the method.  Otherwise, they contain “garbage.” (Note that this is the only difference between local variables and method parameters)

Fortunately, the compiler will not allow you to use a local variable before it has been initialized.


