Handout 9 - Functions


Functions are sub-programs in C used to carry out a particular task within the program. Functions allow programs to be modularised i.e. broken down into smaller sections, making them easier to develop and test.

The structure of any functions written for programs is the same as that of the main() function – i.e. it consists of a function name and the body of the function within braces:

For example:

void printgreeting( )             	  name of function 
{

					 body of function (code goes here)

}


All functions must be "declared" at the top of the program (this declaration is  known as the prototype.) The prototype always has a semicolon on the end.

For example:

#include <stdio.h>

void printgreeting(void);		prototype for printgreeting function

void main( )
{


}

void printgreeting( )
{


}


To run the function, we simply call it from the main function:

#include <stdio.h>

void printgreeting(void);		prototype for printgreeting function

void main( )
{

printf(“Welcome to my program”);
printgreeting( );

}                                    call function
return to
point function
was called from when
finished

void printgreeting( )
{

printf(“Hello!”);

}

Variables and functions

Any variables that are declared within a function can only be seen by that function. These are known as local variables. Formally, they have local scope to the function they are in.

#include <stdio.h>

void printresult(void);

void main()
{

int x, y;
x=4;			        x, y, and answer are local to the main() function;
y=7;			        	
answer=x+y;

}

void printresult ()
{

printf(“%d”, answer);  	- this will not work because the printresult()  function cannot see any variables from the 
 	main() function
}


You might like to imagine functions as separate "islands" within a program. printresult() cannot see variable answer because it is attached to the main() function. Formally, answer has local scope to the main() function

There are two possible methods for overcoming this. The first is to use global variables. This is not recommended for a numbers of reasons, most particularly that programmers working on the same program may accidentally use the same variable name, therefore interfering with other parts of the program. It is considered to be very bad programming style.  4    
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But, for the sake of completeness  Global variables are declared at the top of the program and all functions are able to see them.

For example:

#include <stdio.h>

void printresult(void);

int x,y, answer;		 global variables (declared outside the functions)
				 All functions can see these variables.
void main( )
{

answer=x+y;

}

void printresult ()
{
printf("The answer is: ");
printf(“%d”, answer);  	

}


A better way is to pass the local variables to other functions when necessary. This is often known as passing parameters or passing arguments
Passing arguments to another function

In C, if we intend to send a value stored in a variable to another function, we must tell the prototype the type (eg int, float,char) of the value to be passed. (Note: If no values need to be passed to a function, we use void as we saw above)


For example:

#include <stdio.h>

void printresult (int);      	prototype –	(a variable of type int will 
 			be passed to the function)
void main()
{

int x,y,answer;		           local variables to main() function
x=4;				
y=5;
answer=x+y;
printresult(answer);		call function printresult and pass the contents of 
 				variable answer to it (type int)
}

void printresult (int printanswer)       
{
 				receive the value of answer from the main function 
 				and store it in this variable, printanswer.
return to
point function
was called from

printf(“The answer is: %d”,printanswer);

}
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As well as passing values to a function, sometimes we need to return a value back from a function. 

This is done using return

The syntax is:

returntype FunctionName()
{
      do something here
      return   returnValue;
}


[bookmark: _GoBack]The type of the value being returned (int, float, char) must be shown in the function header (where we have previously put void) and also in the function prototype.

An example shown in the program below:

#include <stdio.h>

int addtwonumbers(int a,int b);   	prototype for a function called addtwonumbers

type of value			types of values
to be returned		to be received by the function

void main()
{
int x,y,answer;
x=6;
y=8;

answer=addtwonumbers(x,y);	call addtwonumbers function, sending it the values of x and y (arguments).
printf(“The answer is: %d”,answer);	variable answer waiting for an int value to come back from function

}


int addtwonumbers(int a, int b)
{
int result;				Receives values passed from main function
result=a+b;				(x and y) and store them in a and b    
                                               (parameters).
return result;
}

Return the value of variable result back to the main program 
(to be stored in answer in the main function)



Only one value can be returned from a function call in C.

	main()						addtwonumbers()



			    14               14          14
			answer

   6                    6                    6

               8         8          8
b
  a
result

x
y





7

