
Module 6
Function

6.1 Introduction and writing Function
Experiencedprogrammer used to divide large (lengthy)programs into parts, and thenmanage those
parts to be solvedone byone. Thismethod of programmingapproachis to organizethe typicalwork in
a systematic manner. This aspect is practically achieved n C language thorough the concept known as
‘ModularProgramming”.
The entire program is divided into a series of modules and each module is intended to perform a
particular task. Thedetailedwork to besolvedbythe module isdescribed inthemodule(subprogram)
only and the main program only contains a series of modulus that are to be executed. Division of a
main programinto setofmodulesandassigningvarioustaskstoeachmoduledepends ontheprogrammer’s
efficiency.
Whereas thereisa needforus repeatedlyexecuteoneblockofstatements in one place of the program,
loop statements can be used. But, a block of statements need to be repeatedly executed inmany
parts of the program, then repeated coding as well as wastage of the vital computer resource memory
will wasted. . If we adopt modular programming technique, these disadvantages can be eliminated.
The modules incorporated in C are called as the FUNCTIONS, and each function in the program is
meant for doing specific task. C functionsare easyto useandveryefficientalso.

Functions
Definition: Afunction can be defined as a subprogramwhich ismeant for doing a specifictask.
InaCprogram,afunctiondefinitionwillhavename,parenthesespaircontain zero ormore parameters and a
body. The parameters used in the parenthesis need to be declared with type and ifnot declared, they
willbeconsideredasof integertype.
Thegeneralformof thefunctionis:

functiontypename<arg1,arg2,arg3,————,argn>) data type arg1, arg2,;

data type argn;
{

body of function;
——————————
——————————
——————————

return (<something>);
}

From the above form the main components of function are
• Returntype
• Functionname
• Functionbody
• Returnstatement

Return Type
Refers to the type of value it would return to the calling portion of the program. It can have any of
the basic data types such as int, float, char, etc. Whena function isnot supposedto returnanyvalue, it
maybedeclaredastype void

Example
void function name(- - - - - - - - - -);
int function name( - - - - - - - - - - );
char function name ( — - - - - - - );

Function Name
Thefunctionnamecanbeanynameconformingto thesyntaxrulesofthe variable.
A function name is relevant to the function operation.

Example



output( ); read

data( );

Formal arguments
The arguments are called formal arguments (or) formal parameters, because they represent the
namesof data items that are transferred into the functionfromthecallingportionoftheprogram.
Any variable declared in the body of a function is said to be local to that function,othervariablewhich
were not declared either argumentsor in the function body, are considered “globol” to the function and
mustbedefinedexternally.

Example
int biggest (int a, int b)
{
————————————
————————————
————————————
return( );
}
a, b are the formal arguments.

Function Body
Functionbody is a compound statement defines the action to be taken by the function. It should include
oneormore“return”statementinorderto return avalueto thecallingportionoftheprogram.

Example
int biggest(int a, int b)
{
if ( a > b)
return(a); body of function. else

return(b);
}

Every C program consists of one or more functions. One of these functions must be called as main.
Executionoftheprogramwillalwaysbeginbycarrying out theinstructionsinmain.Additionalfunctionswillbe
subordinate to main. If a program contains multiple functions, their definitions may appear in any order,
thoughtheymustbeindependentofone another.That is,onefunctiondefinition can’t beembeddedwithin
another.
Generallya functionwill process information that is passed to it from the calling portion ofthe program
and returna single value. Information ispassed to the functionviaarguments(parameters) and returnedvia
the“return”statement.
Some functions accept information but do not return anything (ex: printf()) whereas other functions (ex:
scanf())returnmultiplevalues.

The Return Statement
Everyfunction subprograminC willhave returnstatement. This statement isusedinfunctionsubprograms
to returna value to the callingprogram/function. This statement can appear anywhere within a function
bodyandwemayhavemorethanonereturnstatement insidea function.
Thegeneralformatofreturnstatement is

return;

(or)
return (expression);

Ifnovalueisreturnedfromfunctionto thecallingprogram,thenthere isno needofreturn statement to be
presentinsidethefunction.



Programs using function Call Techniques
Example 1: Write a program to find factorial to the given positive integer, using function technique.

# include<stdio.h>
main( )

{
int n;
printf( “Enteranypositivenumber\n”);

scanf( “%d”, &n);

printf( “ The factorial of %d s %d \n”,fact (n));
}
fact( i)

int I;

{
int j; f = 1 ;
for ( j = I; j>0; j - -) f = f

* I;

return ( f ) ;
}
In theaboveprogramfunctionwithname‘fact’ iscalledbythemainprogram. The function

fact is called with n as parameter. The value is returned through variable f to the main
program.

Example 2: Write a program to find the value of f(x) as f(x) = x 2 + 4, for the given of x. Make use of
functiontechnique.

# include <stdio.h>

main( )

{
f ( );

}
f ( )
{ int x,y ;
printf(“Entervalueofx \n”);

scanf( “%d”, & x );

y = (x * x + 4);
printf ( “ The value of f (x) id %d \n”, y ) ;
}



Differences between Function and Procedures

Procedure Function
1. Procedure is a sub
program which is included
with in mainprogram.

1. Functions is sub program
which is intended for specific
task. Eg. sqrt()

2. Procedure donot return a
value.

2. Functions may or may not
return a value.

3. Pr ocedur e cann ot be
called again and again.

3. Function once defined can
be called any where n
number oftimes.

4. Global variables cannot be
used in procedure.

4. In functions both local and
global variables can be used.

5. Procedures can be writ-
ten only in procedural pro-
gramming such as Dbase,
Foxpro.

5. Functions can be written
in modular programming
suchas C,C++

Advantages of Function
The main advantages of using a function are:

• Easy towritea correct small function
• Easy to readanddebug a function.
• Easiertomaintain ormodify such a function
• Small functionstendto be self documenting and highly readable
• It canbecalledanynumberoftimesinanyplacewithdifferent

parameters.

Categories of Functions
A function, depending on, whether arguments are present or not and a value is returned or
not.
A function may be belonging to one of the following types.

1. Functionwithnoargumentsandnoreturnvalues.
2. Functionwithargumentsandnoreturnvalues.
3. Functionwithargumentsandreturnvalues

Types of Function in C
1. Built-in(Library) Functions
The system provided these functions and stored in the library. Therefore it is also called Library
Functions.
e.g. scanf(), printf(), strcpy, strlwr, strcmp, strlen, strcat etc.
To use these functions, you just need to include the appropriate C header files.
2. User Defined Functions: These functions are defined by the user at the time of writing the
program.



Built-in(Library) Functions
1. Library functions in C language are inbuilt functions which are grouped together and placed in a
common place called library.
2. Each library function in C performs specific operation.
3. We can make use of these library functions to get the pre-defined output instead of writing our
own code to get those outputs.
4. These library functions are created by the persons who designed and created C compilers.
5. All C standard library functions are declared in many header files which are saved as file_name.h.
6. Actually, function declaration, definition for macros are given in all header files.
7. We are including these header files in our C program using “#include<file_name.h>” command to
make use of the functions those are declared in the header files.
8. When we include header files in our C program using “#include<filename.h>” command, all C code
of the header files are included in C program. Then, this C program is compiled by compiler and
executed.
ADDING USER DEFINED FUNCTIONS IN C LIBRARY:
1. Do you know that we can add our own user defined functions in C library?
2. Yes. It is possible to add, delete, modify and access our own user defined function to or from C
library.
3. The advantage of adding user defined function in C library is, this function will be available for all C
programs once added to the C library.
4. We can use this function in any C program as we use other C library functions.
5. In latest version of GCC compilers, compilation time can be saved since these functions are
available in library in the compiled form.
6. Normal header files are saved as “file_name.h” in which all library functions are available. These
header files contain source code and this source code is added in main C program file where we add
this header file using “#include <file_name.h>” command.
7. Where as, precompiled version of header files are saved as “file_name.gch”.
STEPS FOR ADDING OUR OWN FUNCTIONS IN C LIBRARY:
STEP 1:
For example, below is a sample function that is going to be added in the C library. Write the below
function in a file and save it as “addition.c”
addition(int i, int j)
{
int total;
total = i + j;
return total;
}
STEP 2:
Compile “addition.c” file by using Alt + F9 keys (in turbo C).
STEP 3:
“addition.obj” file would be created which is the compiled form of “addition.c” file.
STEP 4:
Use the below command to add this function to library (in turbo C).
c:\> tlib math.lib + c:\ addition.obj
+ means adding c:\addition.obj file in the math library.
We can delete this file using – (minus).
STEP 5:
Create a file “addition.h” & declare prototype of addition() function like below.



int addition (int i, int j);
Now, addition.h file contains prototype of the function “addition”.

Note : Please create, compile and add files in the respective directory as directory name may change
for each IDE.
STEP 6:
Let us see how to use our newly added library function in a C program.
# include <stdio.h>
// Including our user defined function.
# include “c:\\addition.h”
int main ()
{

int total;
// calling function from library
total = addition (10, 20);
printf ("Total = %d \n", total);

}
1.

FunctionPrototypes
The user defined functionsmaybeclassifiedas threewaysbasedon the formalarguments
passedandtheusageofthereturnstatement.

a. Functionswithnoargumentsandnoreturnvalue
b. Functionswithargumentsnoreturnvalue
c. Functionswithargumentsandreturnvalue.

a. Functionswithnoargumentsandno returnvalue
A functionis invokedwithout passinganyformalargumentsfromthe calling portion ofa programand
alsothefunctiondoesnotreturnbackanyvalueto the called function. There is no communication
between the callingportionofa programandacalledfunctionblock.
Example:

#include<stdio.h>

main()

{
void message( ); Function declaration
message( ); Function calling

}
void message( )
{

printf (“GOVT JUNIOR COLLEGE \n”);
printf (“\t HYDERABAD”);

}
b. Functionwithargumentsandnoreturnvalue
This type of functions passes some formal arguments to a function but the function does not
return back any value to the caller. It is any one way data communication between a calling
portionof theprogramandthefunctionblock.

Example
#include<stdio.h>

main()

{
void square(int);



printf(“Enteravalueforn\n”);

scanf(“%d”,&n);

square(n);
}
void square(int n)
{

intvalue;

value = n

* n;

printf (“square of %d is %d “,n,value);
}

c. Functionwithargumentsandreturnvalue
The thirdtypeof functionpassessome formalarguments to a function from a calling portion of the
program and the computer value is transferred back to the caller. Data are communicated
betweenthecallingportionandthefunction block.
Example

#include<stdio.h>

main()

{
int square

(int); int

value;

printf(“enteravalueforn \n”);

scanf(“%d”,&n);

value = square(n);
printf (“square of %d is %d “,n, value);

}
int square(int n)
{

int p;
p = n *

n;

return(p)

;

}
The keyword VOID can be used as a type specifier when defining a function that does not return
anythingorwhenthe functiondefinitiondoesnot include anyarguments.
Thepresenceof thiskeyword isnotmandatorybut it isgood programming practice to makeuse of
thisfeature.

6.2 Scope of variable
A scope in any programming is a region of the program where a defined variable can have its
existence and beyond that variable it cannot be accessed. There are three places where variables can
be declared in C programming language −

 Inside a function or a block which is called local variables.
 Outside of all functions which is called global variables.
 In the definition of function parameters which are called formal parameters.



Actual and Formal Parameters (or) Arguments
Functionparametersarethemeansofcommunicationbetweenthecalling andthe calledfunctions.
Theparametersmayclassify under two groups.

1. FormalParameters
2. ActualParameters

1. FormalParameters
The formal parameters are the parameters given in function declaration and function definition.
Whenthe function is invoked, theformalparameters are replacedbytheactualparameters.
2. ActualParameters
The parameters appearing in the function call are referred to as actual parameters. The
actualargumentsmaybeexpressedasconstants, singlevariables or more complex expression. Each
actualparametermustbeofthesamedata typeas itscorrespondingformalparameters.
Example
#include <stdio.h>
int sum (int a , int b )
{
int c;
c = a + b;
return(c);
}
main( )
{

intx,y,z;
printf (“enter value for x,y \n”);
scanf (“%d%d”,&x,&y);
z = x + y;
printf (“ sum is = %d”,z);
}
Thevariablesaandbdefinedinfunctiondefinitionareknownas formal parameters. The variablesx and y are
actualparameters.

Local and Global Variable:
The variables may be classified as local or global variables.
Local Variable
The variables defined can be accessed only within the block in which they are declared. These
variablesarecalled“Local”variables

Example
funct (int ,intj)
{

intk,m;
————;
————;

}
The integer variables k and m are defined within a function block of the “funct()”. All the
variables to be usedwithina function blockmust be either defined at the beginning of the block
or before using in the statement. Local variables one referred only the particular part of a block
ofa function.
Global Variable
Global variables defined outside the main function block. Global variables are not contained to a
single function. Globalvariables that are recognized in two ormorefunctions.Theirscopeextends
fromthepointofdefinitionthrough theremainderoftheprogram.

Example
#include <stdio.h>



/* global variable declaration */
int g;

intmain () {

/* local variable declaration */
int a, b;

/* actual initialization */
a = 10;
b = 20;
g = a + b;

printf ("value of a = %d, b = %d and g = %d\n", a, b, g);

return 0;
}

A program can have same name for local and global variables but the value of local variable
inside a function will take preference.

6.3 Parameter passing in Functions

Calling functions by value orby reference
Theargumentsaresent to the functionsandtheir valuesarecopiedinthe correspondingfunction.
This is a sort of information inter change between the calling function and called function. This is
knownas Parameterpassing. It is a mechanismthroughwhichargumentsarepassedto the called
functionfor the requiredprocessing.Thereare twomethodsofparameterpassing.

1. Call byValue
2. Call by reference.

1. Callby value:Whenthevaluesofargumentsarepassedfromcalling functiontoacalledfunction,
these values are copied in to the called function. If any changes are made to these values in the
called function, there are NOCHANGE the original values within the calling function.

Example
#include<stdio.h>

main();

{
int n1,n2,x;
int

cal_by_val();

N1 = 6;

N2 = 9;
printf( n1 = %d and n2=%d\n”, n1,n2); X

= cal_by_Val(n1,n2);

Printf( n1 = %d and n2=%d\n”, n1,n2);

Printf(“ x=%d\n”, x);

/ * end of main*/
/*functionto illustratecallbyvalue*/

Cal_by_val(p1,p2)



int p1,p2;
{

int sum;
Sum = (p1 +

p2); P1 + = 2;

P2* = p1;
printf( p1 = %d and p2= %d\n”, p1,p2);

return( sum);

}
}

Whentheprogramisexecutedthe outputwillbedisplayedN1 = 6 and n2 = 9

P1 = 8 and p2 =

72 N1 = 6 and n2

= 9 X = 15

There is NO CHANGE in the values of n1 and n2 before and after the function
isexecuted.

2. Cal by Reference: In thismethod, the actual valuesare not passed, instead their addresses
are passed. There is no copying of values since their memory locations are referenced. If any
modification is made to the values in the calledfunction, thentheoriginal values get changedwithinthe
callingfunction.Passingofaddressesrequiresthe knowledgeofpointers.

Example
Thisprogramacceptsaone-dimensionalarrayof integersandsorts them inascendingorder. [This
program involves passing thearray tothefunction].

# include

<stdio.h>main();

{
int num[20], I,max;

void sort_nums();

printf(“enterthesizeofthearray”\n”);

scanf(“%d”,&max);

for( i=0;i<max;I++)
sort_nums(num,max) /* Function

reference*/ printf(“sorted numbers are as

follows\n”);

for( i=0; i<max;I++)

printf(“%3d\n”,num[i]);

/* end of the main*/
/* function to sort list of numbers*/

Void

sort_nums(a,n)

Int a[],n;

{



Int I,j,dummy;

For(i=0;i<n;i+

+)

{
For(j=0; j<n; j++)
{

If ( a[i] >a[j])
{

Dummy= a[i];

a[i] = a[j];

a[j] = dummy;
}

}
}

}
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