Working with Methods in C#

A Method:  A Block of code (statements) that performs some single task or solves some problem that we want to give a name to so we can reuse that same code over and over again in our projects.

A method must be defined before it can be called (invoked) - (the method definition = header + body).

When we want to perform the task that we’ve written into a method, we “Invoke” or “Call” that method by its name.  

We may both SEND values into a method and RECEIVE values back from a method.  This is commonly referred to as the “Passing” and “Return” mechanisms, respectively.

Values sent into methods are called arguments.  Values that are received by the “called” method are called “formal parameters”.  A value may be returned to the calling method by using the return statement in the called method.
The RETURN Mechanism:


There are two fundamental types of methods:



1. “void” methods:  These methods Return NOTHING  (“void”).


The keyword “void” is a part of the syntax and must be used in the method header.




Example:  public static void Main ()


  
2. “non-void” methods:  These methods return A VALUE of a data type specified in the “return type”.




When we declare or define a “non-void” method, the syntax requires us to




state the Data Type (int, char, double…) of the value the method will send back when it completes



executing (performing its task) – this requires use of the “return” statement in the method body.



    NOTE:  A Method Can Only Do One Thing (Task); in the example below, the return type is double


Example:
private static double AreaOfCircle (float radius)

Method definition: the block of code that identifies the method header and the body of the method; usually placed after the end of Main (because it makes sense to do so, not because it has to be after Main: remember, Main is a method too).


Method header:  line of code that includes the method access modifier (public or private), the return type, the method name, and the actual variable declarations for any parameters to be received (the parameter list).


Body of the method:  the block of code included in the braces after the method header.

CALLING / INVOKING A Method:  A C# statement that causes the named method to execute. How we actually “call” or “invoke” a method from our program is based on what kind of method it is; specifically, whether it is a “void” or a “non-void” method (see the discussion concerning void and non-void methods).


1. “void” methods:  Since these methods do not send us back a value, we call / invoke them by 
 
simply referring to their name as a single line of code.  This call should be at the location in our 

program where we want the method to execute/perform its task.



Example:  Call to the “DisplayBanner” method above:





… some line of code …;





… some line of code …;





DisplayBanner();

// Method Call – notice the parenthesis are required




… some line of code …;


2. “non-void” methods:  Since these methods do send us back a value, we call / invoke them
      any place in our code that we would use a value or variable of the “return type” of the method. 
 
What happens is: The method call is made; the method executes and gets/calculates the

value it is going to return; the method returns the value; then, finally, the value itself is used

in the code where the method was called.  These methods must contain a return statement.



Example:  Call to the “GetAnInt()” method:





… some line of code …;





int num;


// This will hold the return value

num = GetAnInt();

// Method Call – returns an integer value





… line of code …;



Example 2:  Use the result of the method call directly:




2A:  direct:       

Console.WriteLine( “The integer is: {0}“,GetAnInt());




2B:  Use in an assignment statement:






valueTimes2 = GetAnInt() * 2;

Code for the method GetAnInt is below :


public static int GetAnInt()


{



bool validValue = false;




// use this a determine if we have a good value


string userInput;


int usersInt = 0;


 
do




Console.Write(“Please enter an integer: “);



userInput = Console.ReadLine();



try




{





usersInt = Convert.ToInt32(userInput);




validValue = true;



}




catch(FormatExcepetion)




{





Console.WriteLine(“You entered {0}, please enter an integer value.”, userInput);




}



while (validValue = = false);



return usersInt;


}

· The method ‘Main’ is called automatically when your program executes.
· Use methods to break a large task into smaller modules each of which perform a single task.

· A method may return either no values (a ‘void’ method) or one value (but not more than one reference).

· Any number of arguments may be passed to a method.

· By default, only a copy of the argument is passed to the method; therefore, the original value of the argument may NOT be modified by the method (exception:  arrays).

· Arguments passed by reference, may be modified by the called method (use the ‘ref’ keyword).

· Arguments may be passed by ‘reference’ rather than by copy by preceding the variable name in the argument and the parameter list with the reserved word ref
· myValue = GetAnInt( ref prompt);

· in the method call above the argument ‘prompt’ could be modified by the method GetAnInt

· It is a good idea to comment each closing curly brace (what is it closing?).

· The scope of a variable is from the line in which it is declared to the closing curly brace ( } ) within the block of code in which it is defined.

· A local variable is one that is defined (declared) within a method.
· A global (instance) variable is one defined outside of Main; therefore, it can be ‘seen’ and modified by any method local to this “class” and is initialized by the compiler for you if you do not give it an initial value.
· If a method can ‘see’ a local and a global variable of the same name, only the local variable can is available to the method.

