APCS Lecture: Chapter 11 and 12 (methods and objects)

Notes on methods:

arguments are passed by value (a value is sent and received by the parameter variable).

in main:

int a=1;

someObject  obj=giveValue();

someObject obj2=doIt(a,obj);

public static SomeObject doIt(int x, SomeObject y)

{

int counter;

SomeObject z;

.

.

return z

}

if we change x here, will a’s value change in main?

if we change y here, will obj change in main?

What about with a String? (remember – Strings are a special object designed to behave more like built-in variables. They can’t be reassigned values. If we try to do that, a new object gets instantiated.)

local variables:

parameters declared in a method declaration, or local variables declared within the method can be accessed only within that method. With doIt above, x, y and counter cannot be accessed in main, or anywhere outside doIt. After doIt ends, all the local variables are destroyed (but not objects created). Thus z is destroyed (holding an address of an object), but the object itself is not destroyed.

class variables: variables declared within a class, but not within any method. They must be declared either:

public static int counter;

//or

private static int counter;

static means that the variable can be used without instantiating an object; private means that the variable cannot be accessed or changed outside the file.

class variables are assigned default values (unlike method variables). (ints =0, booleans=false)

What are pros and cons of using class variables (global to the class) vs. using parameters?

(a good list is on page 447)

If you use class constants, remember to precede it with :

private static final 

scope of a variable: variable can be accessed in the structure in which they are declared, and inside any structure nested within. Those variables cease to exist when that structure is exited. Local variables within methods are created anew each time the method is called.

Remember, if you declare a varible in a for loop, the variable does not exist after that loop! Even though objects still exist, there is not variable around to access those objects.

Local variables are stored in a stack. 
public static void main (String[] args)

{


//main’s local variables


A( );


B( );


C( );

}

static void A( )

{


// A’s local variables

}

static void B( )

{


//B’s local variables


C( );

}

static void C( )

{


//C’s local variables

}

Trace the program, showing the stack. With a stack, new variables are added to the top (like to a stack of books) and they are taken from the top as well.

arguments vs. parameters

public static void A(int x)

the argument is the value sent to the method; the parameter is the variable x, which receives the argument.

Can we send a double argument to the above method? Could we send an int to a double argument?

Chapter 12: objects and classes

Think of an object as a “super variable” which combines data with built in methods – like Strings! Strings hold a sequence of characters, along with what helpful methods?

The set of operations is called the user interface. For the String interface, see page 966

A class is a template for creating objects. 

String word;

String is a class while “word” points to the object. Think of the class as the “blue print” from which specific objects can be created. While “word” equals the address of the object, we will often refer to “word” as an object. From use of String and PaintBug, we know how to create new objects:

new, followed by the class and arguments

PaintBug bug=new PaintBug(10,10);

The hidden data behind an object is stored in fields of the class. These are know as instance variables or object variables. These object variables should be called in more than one method (otherwise, make it a local variable to that method).

The idea behind objects is that it protects the data, only allowing a program to access it through class methods. The data is private, with the class like a black box. Class variables are usually at the top of a class:

public class Account

{


private double balance;  //comments here!!!


private double minMonthlyBalance; //comment!


private String customerName;

private is important: this data cannot be changed or accessed directly from outside this class**! Like with Strings, we cannot actually access the data (nor do we know how it is stored). How do you think String private data is stored?

** This data is private to the class, not to the object. Thus, if a method of one class object receives a different object of the same class, that method can access private data of the other object. So, we could have a method getOtherAcctBalance:

public void getOtherAcctBalance(Account otherAcc)

{


System.out.println(currentBalance); // prints private data of the object


System.out.println(otherAcc.currentBalance); //prints private data







// of the other account

}

code to call:

acct.getOtherAcctBalance(acct2); // the method of acct accessed private data from acct2

Notice, our fields can be primitive types or objects.

Generally, we want the data private and the methods public (like with String, so we can use that class). The best way to understand how a method works is to look at a simple one, like Account (p 471)

Account myAccount=new Account( );

This instantiates an object of the class Account. Write code to use this class to create an account by depositing $100 (under the name of John Doe), printing the balance (and acc’t name), withdrawing $50, and printing the new balance.

Object oriented design think of classes as black boxes with abstract data, and methods to access and change data. Accessor methods either get or set instance variables.

The compiler must be able to find the Account class, usually by an import statement or by putting the class in the same folder as the main program. (you can also specify the full class name : see p474 bullet 2).

When an object is instantiated, the compiler looks for a special method called a constructor. In Account, there is none, so a default constructor is called, which does nothing except initialize class variables (if they are given initial values). A constructor is known because it is a method with the same name as the class! In Account class, a method called Account would be a constructor and called automatically with the new instantiation command. This is done on page 481 with a class called NewAccount. How many different constructors are there?

Why is this?

Write statements that would call each constructor.

Write statements to open an account, make a deposit and withdrawal, and print the balance. Trace!

To use the class, see page 493, 494 , 495, 496 and 497

On page 502, the MultiBug class uses other classes. See the class description on page 502. Using that class is easy – see page 504. The implementation should not surprise you – see page 505.

Classwork – working in pairs, do p 509 # 8 (and if time, 10). To do this, write your testing program as if the Car class already exists. Then write the class, paying attention to the sample classes (Account, Improved Account) from earlier in the chapter.

