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Implicit vs. Explicit Method Parameters and this
I. Definitions and Concepts

· Recall that method parameters are "place-holders" for the actual values passed to the method (i.e., the arguments) when the method is called. 

· The method's explicit parameters are those that appear in the parameter list in the method heading.

· In addition, every method has exactly one additional implicit parameter that does not appear in the parameter list.

· The implicit parameter is a reference to the object for which the method is called, and its name is this.

· In the method, keyword this may be used implicitly (i.e., without actually appearing in the statement) whenever the method accesses one of the object's instance variables, or calls another method for the same object.

II.  Example of Implicit Use of this
Suppose we add another method to the BankAccount class called transferFunds, that allows us to transfer money from one BankAccount object to another.  Here is the definition:

public void transferFunds (BankAccount destination, 

                           double amount)

{


destination.balance = destination.balance + amount ;


balance = balance - amount ;

}

It's easy to see that amount is being added to the balance of the account object passed explicitly to the method (i.e., destination).

· destination.balance means the balance instance variable of object variable destination (which is the object passed explicitly in the parameter list).

(Remember that methods of a class may freely access the private instance variables of the same class.)

But, to what object does the other balance – the one from whom amount is being subtracted – belong?  
· Since there is no object reference and dot to the left of that balance, it belongs to the object for which the method was called (i.e., the method's implicit parameter).

Suppose the method was called as shown here:

BankAccount first =  new BankAccount(“1234567”,20000) ;

BankAccount second = new BankAccount(“9876543”,5000) ;

first.transferFunds(second, 5000) ;

The explicit parameter (the one known as destination in the method) is object second, and the implicit parameter (the object for which the method is called) is object first. So, after the method executes, first will have a balance of $15,000 and second will have $10,000.

Question: What will be the new balances if this statement is executed next?

second.transferFunds(first, 2500) ;


Answer:  This time, first is the explicit parameter destination, and second is the implicit parameter, so first will have a new balance of $17,500 and second will have $7,500)

III.  Example of Explicit Use of this
Keyword this — the reference to a method's implicit parameter —may also be used explicitly within the method.

E.g., in transferFunds the following statement

  this.balance = this.balance - amount ;

could be used instead of 

  balance = balance - amount ;

· this is used explicitly in the first and implicitly in the second.  (Many programmers prefer to always use this explicitly.)

IV.  Calling One Method From Another Method of the Same Class

· this may also be used implicitly or explicitly when a method calls another method of the same class.

· Using the BankAccount example, since we are familiar with methods withdraw and deposit, transferFunds could also be written this way:

public void transferFunds (BankAccount destination, 

                           double amount)

{


destination.deposit(amount) ;


withdraw(amount) ;

// implicit use of this
}

or this way:

public void transferFunds (BankAccount destination, 

                           double amount)

{


destination.deposit(amount) ;


this.withdraw(amount) ;
// explicit use of this
}

· These two examples show how one method may call another, passing it the same object for which the first method was called, via either an implicit or explicit reference to this.

· Note that all three versions of transferFunds do exactly the same thing.  For example, if we have


first.transferFunds(second, 3700) ;

all three will decrease first's balance by $3700 and increase second's balance by the same amount!

· See BankAccountTest2.java
· Actually, everything in this document pertains to non-static methods only.  Static methods (which we will learn about later) do not operate on objects, so they have no implicit parameter and therefor no this reference to use.
