
Name:
Period:
AP Computer Science
Due: 9/13/05

Declaration, Instantiation, Assignment,
and Messaging
Every statement in a Java file, with the exception of a few at the top that we'll deal with later, asks the
compiler to perform some combination of five basic actions. The four we'll be dealing with for now are:

Turtle t, t2;
Declaration declares that a particular name is to be used to refer to an object of some type. The line
above says that the names t and t2 will refer to Turtle objects. The start of a class or method block
(public class Controller or public void run()) is also a declaration.

new Turtle();
Instantiation makes a new object of a given type. The above line creates a new Turtle object.

t = other;
Assignment assigns a variable to refer to a particular object. In the line above, the t variable is set to
refer to the same object as the other variable.

t.move();
Messaging asks an object to perform some action. The line above asks the object referred to by the t
variable to move.

Usually, you will see some combination of these four actions in each line. So, for example, I could say:

Turtle t = new Turtle();

This line instantiates a new Turtle object, declares a variable t, and assigns the variable to refer to the
newly created object.

It is important to remember the distinction between declaration and instantiation. Just because I say that I
have a variable t that refers to a Turtle, doesn't mean that there's a Turtle object that t refers to. In order to
create an object, I have to instantiate it. Then, if I want to be able to send messages to that object, I assign it
to a variable so that I can hold on to it. Otherwise, the object is just a nameless block of memory
somewhere in the computer, and the variable is referring to nothing, so that the program will stop with a
NullPointerException if I try to send a message to it.

The fifth type of action deals with program control. Obviously a program can't do much of interest if it just
repeats the same steps over and over the way a Turtle does. We'll learn later how to have the program
branch off and do different things in different situations.

. 1 Below, write code that will create a new Turtle, name it "bert," and tell it to move two steps.
public void run() {

}



. 2 To the right of each line of code below, write D, I, A, and/or M to indicate the type of actions
involved in that line.

public void run() {
   Turtle t;
   t = new Turtle();
   Turtle t2 = new Turtle();
   t.move();
   t.rt();
   t.die();
   t2.penDown(Color.RED);
   t2.rt();
   t2.move();
   t2.penDown(new Color(150, 0, 255));
}

. 3 In the code fragments below, there are errors in every line. I have not followed the proper syntax for
declaration, instantiation, assignment, or messaging. Write corrected lines on the side.

public void run1() {

   t1 = new Turtle();

   t1 = move();
}

public void run2() {

   Turtle t2 = Turtle();

   t2.move;
}

public void run3() {

   Turtle t1 t2;

   t1 = new;

   move();
}

. 4 When I run this program, it quits with a NullPointerException. What's wrong?

public void run() {
   Turtle t;
   t.move(); //NullPointerException here
}


