Lesson 04: Static Methods
Ref :Page 59-65  Rob Miles CSharp Yellow Book 2008.pdf
Functions
“A function groups a number of program statements into a unit and gives it a name. This unit can then be invoked from other parts of the program.” 
A method is another name for a function which belongs to a class.
using System;

class MethodDemo

{
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public static void Main()

{
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doit(); 
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Console.ReadLine();
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}
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static void doit()

{

Console.WriteLine("Hello");
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}

}
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We can call the function as many times as we wish:

doit();

doit();
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Passing a Value to a Function

· Modify the previous program as follows.

using System;

class MethodDemo

{

    public static void Main()
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        doit(4);

        Console.ReadLine();

    }

    static void doit(int j)

[image: image12.png]


    {

        Console.WriteLine(j);

    }

}
The next program demonstrates that the variable inside a function is independent of the variable outside, ie if we modify the variable inside the function the value outside the function doesn’t change – as we would probably expect! Modify the previous program as to that shown below.

Passing By Value 

using System;

class MethodDemo

{

    public static void Main()

    {
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        int i = 3           ;
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        doit(i)             ;
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        Console.ReadLine()  ;

    }
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    static void doit(int j)

    {

        j++                 ;

        Console.WriteLine(j);

    }

}
· Single step the program.
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Hold the mouse over the i in Main().
You should find that it is always 3 – before and after the program is called - as you would expect.

The variable inside the function (j in this case) is a copy of i. Since it is a copy, even though j increases by 1, i does not.

· Add Watches for &i and &j - which are the memory addresses of i and j respectively.

ie Click in the Watch window and type &i and &j.
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i and j have different memory addresses. When one changes, the other does not.
Passing By Reference 


· Now change these two lines as shown:


doit(ref i)     ; 

static void doit(ref int j)

The output is the same as before:
· Once again single step the program and.

hold the mouse over the i in Main().
To our surprise, the value of i has changed to 4 as well.
· Take a look at the Watch window:




When we Pass by Reference, we can permanently change the variable that we pass to a function.

Passing by reference effectively passes the address of the variable to the function

Returning a Value From a Function
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using System;

class MethodDemo

{

    public static void Main()

    {

        int k = doit(3)     ;

        Console.WriteLine(k);

        Console.ReadLine()  ;

    }

    static int doit(int j)

    {

        j++                 ;

        return j            ;

    }

}


Unfortunately we are only able to return one value from a function. 
To circumvent this we could pass many variables by reference and thereby allow them to be changed (but not returned).
Note also that the function name can be treated like a variable and included in expressions

eg we could replace the line:

k = doit(i) ;

with

k = 2 * doit(i) + 5 ;
 etc.


Passing a Structure to a Function






using System;

  struct part

        {

        public int i;

        public char s;

        }


        ;

class test

{

    static void Main()

    {

        part p1                 ;

        p1.i = 2                ;

        p1.s = 'A'              ;

        doit(p1)                ;


    Console.ReadLine();

    }

    static void doit(part p)

    {

        Console.WriteLine(p.i)  ;

    }

}

Once again the structure variable are independent of the ones in Main() since the structure has been passed by value(the default).
· Inside the function body include:

p1.i++



;

and single-step. You should find that the original value of i inside Main()is unchanged ie remains 2.


Take a look at the Watch for each structure:



Passing a Structure By Reference







using System;

  struct part

        {

        public int i;

        public char s;

        }


        ;

class test

{

    static void Main()

    {

        part p1                 ;

        p1.i = 2                ;

        p1.s = 'A'              ;


        doit(ref p1)            ;

    Console.ReadLine();

    }


    static void doit(ref part p)

    {

  p.i++



  ;

        Console.WriteLine(p.i)  ;

    }

}
· Single-step. You should now find that the original value of i inside Main()is also changed ie becomes 3.





Returning a Structure from a Function





using System;

  struct part

        {

        public int i;

        public char s;

        }


        ;

class test

{

    static void Main()

    {

        part p1                 ;

        p1.i = 2                ;

        p1.s = 'A'              ;


       part p2 = doit(p1)       ;

       Console.WriteLine(p2.i)   ;

    Console.ReadLine();

    }

    static part doit(part p)

    {

        p.i++;

        return p                ;

    }

}
Once again his method of returning (an object) from a function has no relation to the technique of passing by reference.
Two Functions with the Same Name

Two functions may have the same name but take different types of argument. Which function gets called is determined by this argument type.

using System;

class MethodDemo

{

    public static void Main()

    {

        doit(1)             ;

        doit(1.2f)          ;

        Console.ReadLine()  ;

    }


    static void doit(int i)

    {

        Console.WriteLine(i);

    }


    static void doit(float f)

    {

        Console.WriteLine(f);

    }

}

As well as 
    static void doit(int i)

    {

        Console.WriteLine(i);

    }

we could, define another function dodo which would take two arguments:

static void doit(int i,int j)

    {

        Console.WriteLine(i);

        Console.WriteLine(j);

    }
and call it thus:

doit(1,2)           ;
Here, the functions which gets called depends upon the number of arguments.

Variable Scope








The scope of a variable is where it is recognized.

· Run this program which calls two functions which simply prints out the values of their respective variables, i and j.

using System;

class MethodDemo

{

    public static void Main()

    {

        doit()             ;

        eddo()             ;       

        Console.ReadLine() ;

    }






}
Include this line in the first function:

       Console.WriteLine(j);
The code will not compile and you will get a message like this:


We can therefore see that a variable is only visible in the section that they are declared.

You could include this line in the second function:
Console.WriteLine(i);

And a similar problem will occur.

The variables i and j have the scope of their respective function blocks. They only exist while that particular function is executing.

We say i and j that are local to those respective functions.

Static Variables

· A static variable is available to all functions throughout a program. If it is changed somewhere it is permanently changed. 

using System;

class MethodDemo

{

    static int i =  1       ;

    public static void Main()

    {

        doit()               ;

        Console.ReadLine()   ;

    }

    static void doit()

    {

        i++                  ;

        Console.WriteLine(i) ;

    }

}
We will understand later that a static variable belongs to the class and not an instance of that class.

The opposite of such a variable is an automatic* variable (or local variable) ( one which is defined within a particular function and known only to that function.)

 * It is called “automatic” because it is created and destroyed “automatically” by that function each time the function is called.
Overloaded functions



out 



We wish to pass a variable to a function without first giving it a value as follows:

using System;

class MethodDemo

{

    public static void Main()

    {

        int j                   ;

        doit(ref j)             ;

        Console.WriteLine(j)    ;

        Console.ReadLine();

    }


    static void doit(ref int i)

    {

       i = 1                    ;

    }

}
It won’t work The compiler complains:




· Remedy : Use out as shown below
using System;

class MethodDemo

{

    public static void Main()

    {

        int j                   ;

        doit(out j)             ;

        Console.WriteLine(j)    ;

        Console.ReadLine();

    }


    static void doit(out int i)

    {

       i = 1                    ;

    }

}
Passing an Unknown Number of Arguments

using System;

class MethodDemo

{

    public static void Main()

    {

        doit(3);

        doit(3,4);

    }

    static void doit(params int []arr )

    {

        Console.WriteLine(arr.Length.ToString());

    }

}

If we use the object type array we can pass a mixture of types!

using System;

class MethodDemo

{

    public static void Main()

    {

        doit(1.3f,3,"ed");

    }


    static void doit(params object []arr )

    {

        for (int i = 0 ;i < arr.Length;i++)

        {

        Console.WriteLine(arr[i].ToString());

        }

    }

Exercise
1. Write a function which accepts 2 augments var1 and var 2  and swaps them (by reference)

Print out the new variables var1, var2.

2. Write code to calculate the mean of 3 numbers which are passed as arguments to a function called mean. Repeat for a function to find the variance.

3. Translate the Odegaard functions from C++ to C#   !

http://finance.bi.no/~bernt/gcc_prog/
.


New in c# 4.0:

Named Arguments:

class MethodDemo
{

    public static void Main()

    {

        doit(i:1);

        Console.ReadLine();

    }

    static void doit(int i)

    {

        Console.WriteLine(i);

    }

}

Optional Arguments

If no value is passed to a function, which expects an argument, we can arrange for a default value to be automatically passed.

class MethodDemo
{

    public static void Main()

    {

        doit();

        Console.ReadLine();

    }


    static void doit( int i = 10)

    {

        Console.WriteLine( i);

    }

}

These are 2 completely different functions with the same name 








using System;


class MethodDemo


{


      public static void Main()


    {


        eddo(3);


        eddo(3,4);


        Console.ReadLine();


    }


    


    static void eddo(int i)


    {


     Console.WriteLine(i);


    }





    static void eddo(int i, int j)


    {


     Console.WriteLine(i);


     Console.WriteLine(j);


    }


}





The type of argument determines which function gets called.








using System;


class MethodDemo


{


      public static void Main()


    {


        eddo(3);


        eddo(5.32);


        Console.ReadLine();


    }





    static void eddo(double d)


    {


     Console.WriteLine(d);


    }





    static void eddo(int i)


    {


     Console.WriteLine(i);


    }


}








Include the keyword return.








We are here returning the structure p1.
































Since we are  going to return a structure we need to define a structure (p2) for it to return it to.














The addresses of the two structures is the sane. ie they are one and the same structure.











ref indicates


a pass by reference.





Two structures. A copy has been made.








Summary: A structure is also passed by value by default in which case,


values changed inside the function will not be permanently changed.





The part structure is passed to the variable p1 (which as you can see is also of type part).














(As well as returning a variable, we could equally return an expression eg  2 * j.)








The effect is that the value has been returned to the calling function but


note carefully the difference between returning a value and passing by reference. 


This method is not the same as Passing by Reference which has the effect of permanently changing the value of the passed variable inside and outside the function.








… included the keyword return.








This time we have made a variable (k) equal to the function and …











params indicates that the number of parameters is variable. It must be used with an array type.





We could pass another fixed type variable as well eg 





doit(1.3f,3);





and correspondingly have:





static void doit(float f,params int []arr )





but





We can only have one params





params must be the last parameter.





The variable will be declared but not initialized.





The variable will be passed by reference.





The variable is given a value inside the function.





The variable will be received by reference.





i has been changed permanently.











out is useful to effectively return a set of initialized values from a function by reference.











The variable is declared and initialized before Main().








� HYPERLINK "http://msdn.microsoft.com/en-us/library/w5zay9db.aspx" ��http://msdn.microsoft.com/en-us/library/w5zay9db.aspx� and  C# 21 days pages 272 - 277





Passing by value is the default.





By using out you indicate to the compiler that you know what you are doing ie you meant for it not to have a value.








.. and that j is only known in this function.








   static void eddo()


   {


       int j = 2           ;


       Console.WriteLine(j);


   }





We will see below that i is only known in this function…





& means “address of”.





  static void doit()


  {


      int i = 1           ;


      Console.WriteLine(i);


  }





In summary: Which function gets called depends on both the number and type of arguments passed. Function overloading!





(Don’t worry that an Error is sometimes indicated for i and j when they are not in scope ie they are outside of the program segment that we happen to be perusing at that particular moment. More about scope later.)





Download and open on C++.





If more than one argument is passed, optional must be the last one(s) � HYPERLINK "http://msdn.microsoft.com/en-us/library/dd264739.aspx" ��http://msdn.microsoft.com/en-us/library/dd264739.aspx�








The first doit was called because an int argument was used.�The second doit was called because a float argument was used.





The addresses of i are one and the same. Whatever happens to one happens to the other.








4 is passed to j.





Exercise : Modify the program above to pass two variables.

















Nothing is passed to i.





The function is called.











static means that it doesn’t need an instance (or object). Since we haven’t discussed instances yet, for the moment, static means that it is a “stand alone” function.





The void in front of doit means that nothing is returned by the function.
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