Module 6
Function

6.1 Introduction and writing Function

Experienced programmer used to divide large (lengthy) programsinto parts, and then manage those
parts to be solved one by one. This method of programmingapproachisto organize the typicalwork in
a systematic manner. This aspect is practically achieved n C language thorough the concept known as
‘Modular Programming”.

The entire program is divided into a series of modules and each module is intended to perform a
particular task. The detailed work to besolved bythe moduleisdescribed inthe module (sub program)
only and the main program only contains a series of modulus that are to be executed. Division of a
main programinto set of modules and assigningvarioustasks to eachmodule depends on the programmer’s
efficiency.

Whereas thereisa need for us repeatedly execute one block of statements in one place of the program,
loop statements can be used. But, a block of statements need to be repeatedly executed in many
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 programiis
meant for doing specific task. C functionsare easyto use andvery efficient also.

Functions

Definition: Afunction can be defined as a subprogram whichis meant for doing a specifictask.

InaC program, a functiondefinitionwillhave name, parentheses pair contain zero or more parameters and a
body. The parameters used in the parenthesis need to be declared with type and if not declared, they
willbe considered as of integer type.

Thegeneralformof thefunctionis:

functiontype name<argl,arg2,arg3, ————,argn>) data type argl, arg2,;
data type argn;
{
body of function;
return (<something>);
}

From the above form the main components of function are

. Returntype

i Functionname

. Functionbody

i 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. When a function is not supposedto return anyvalue, it
maybe declaredastype void

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

Function Name
The function name canbe anyname conformingto the syntaxrules ofthe 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
names of data items that are transferred into the functionfromthe calling portion ofthe program.
Any variable declared in the body of a function is said to be local to that function, other variable which
were not declared either arguments or in the function body, are considered “globol” to the function and
must be defined externally.

Example

int biggest (int a, int b)

a, b are the formal arguments.
Function Body
Function body is a compound statement defines the action to be taken by the function. It should include
oneor more“return” statementinorderto return avalueto the callingportion ofthe program.

Example

int biggest(int a, int b)

{

if (a>Db)

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.
Executionofthe programwillalways begin by carrying out the instructionsinmain.Additionalfunctionswillbe
subordinate to main. If a program contains multiple functions, their definitions may appear in any order,
thoughtheymustbeindependent ofone another. That is, one function definition can’t be embedded within
another.

Generally a function will process information that is passed to it from the calling portion ofthe program
and return a single value. Information is passed to the function via arguments (parameters) and returned via
the“return” statement.

Some functions accept information but do not return anything (ex: printf()) whereas other functions (ex:
scanf()) returnmultiplevalues.

The Return Statement

Everyfunction subprogramin C willhave return statement. This statement is used in function subprograms
to return a value to the calling program/function. This statement can appear anywhere within a function
bodyandwe mayhave morethanonereturnstatement insidea function.

Thegeneralformat of returnstatementis

return;

(or)
return (expression);
If novalueis returned fromfunctionto the calling program, thenthere isno need of return statement to be
presentinside the function.



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()
{
intn;
printf( “ Enter any positive number\n”);
scanf( “%d”, &n);
printf( “ The factorial of %d s %d \n”,fact (n));
}
fact( i)
intl;
{
intj;f=1;
for(j=1;j>0;j--)f=f
return (f);
}

In the above program function with name “fact’ is called bythe main program. 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()
{intxy;
printf( “Enter value ofx\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 | 1. Functions is sub program
program which is included | which is intended for specific
with in main program. task. Eg. sqrt()

2. Procedure donot returna| 2. Functions may or may not
value. return a value.

3. Pr ocedur e cann ot be | 3. Function once defined can
called again and again. be called any where n
number oftimes.

4. In functions both local and
4. Global variables cannot be | global variables can be used.
used in procedure.

5. Procedures can be writ- | 5. Functions can be written

ten only in procedural pro- | in  modular programming
gramming such as Dbase, | suchas C,C++
Foxpro.

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

. Easy to writea correctsmall function

i Easy toreadanddebug afunction.

*  Easiertomaintain or modify such afunction

*  Small functionstendto be self documenting and highly readable

i It canbe called anynumber of timesinanyplace with different
parameters.

Categories of Functions
A function, depending on, whether arguments are present or not and a valueis returned or
not.
A function may be belonging to one of the following types.
1. Functionwithno argumentsandno returnvalues.
2. Functionwithargumentsand noreturnvalues.
3. Functionwithargumentsandreturnvalues

Types of Functionin 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 “#finclude<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. Itis 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.

Function Prototypes
The user defined functions maybe classified as three ways based on the formalarguments
passedandthe usage of the returnstatement.

a. Functionswithno argumentsandno returnvalue
b. Functionswithargumentsno returnvalue
C. Functionswithargumentsandreturnvalue.

a. Functionswith no argumentsand no returnvalue

A functionis invoked without passing any formal arguments fromthe calling portion ofa programand
alsothe function does not return back anyvalueto the called function. There is no communication
between the calling portion of a programand a called function block.

Example:

#include <stdio.h>

main()

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

1

void message( )

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

}

b. Functionwith argumentsand noreturnvalue

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 the programandthefunctionblock.
Example
#include <stdio.h>

main()

{

void square(int);



printf(“Enteravalueforn\n”);

scanf(“%d”,&n);

square(n);
1
void square(int n)
{
intvalue;
value=n
* n;
printf (“square of %d is %d “,n,value);
1
C. Function with arguments and returnvalue

The third type of function passes some formal arguments to a function from a calling portion of the
program and the computer value is transferred back to the caller. Data are communicated
betweenthe callingportionandthe function 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);
1
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
anythingor whenthe functiondefinitiondoes not include anyarguments.

The presence of this keyword is not mandatory but it is good programming practice to make use 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.

®  Qutside of all functions which is called global variables.

® Inthe definition of function parameters which are called formal parameters.



Actual and Formal Parameters (or) Arguments
Function parametersare the means of communicationbetween the calling and the called functions.
The parametersmayclassify under two groups.

1. FormalParameters
2. ActualParameters
1. Formal Parameters

The formal parameters are the parameters given in function declaration and function definition.
Whenthe functionisinvoked, the formal parameters are replaced bythe actual parameters.

2. Actual Parameters

The parameters appearing in the function call are referred to as actual parameters. The
actualarguments may be expressed as constants, single variables or more complex expression. Each
actualparameter must be ofthe same data typeasitscorresponding formalparameters.

Example

#include <stdio.h>

intsum (inta,intb)

{

intc;

c=a+b;

return(c);

}

main( )

{

intx,y,z;

printf (“enter value for x,y \n”);

scanf (“%d %d”,&x,&y);

Z=X+Yy;

printf (“ sum is = %d”,z);

}

Thevariablesa and b defined infunction definition are knownas formal parameters. The variablesxand y are
actual parameters.

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
variablesare called “Local” variables

Example
funct (int,intj)
{
intk,m;
1

The integer variables k and m are defined within a function block of the “funct()”. All the
variables to be used within a function block must 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. Global variables that are recognized in two or more functions. Their scope extends
fromthe pointofdefinitionthrough the remainderofthe program.
Example
#include <stdio.h>



/* global variable declaration */
intg;

int main () {

/* local variable declaration */
inta, 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 O;
}
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

Theargumentsare sent to the functionsand their values are copiedinthe corresponding function.
This is a sort of information inter change between the calling function and called function. This is
known as Parameter passing. It isa mechanismthrough whicharguments are passedto the called
functionfor the required processing. There are two methods of parameter passing.

1. callbyvalue

2. Callby reference.

1. Callbyvalue: Whenthevaluesofargumentsare passedfromcalling functionto a called function,
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=09;

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 pl,p2;

{
int sum;
Sum = (pl+

p2); P1+=2;

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

return(sum);

}

}
Whenthe programisexecutedthe outputwillbedisplayed N1 =6 and n2=9

P1=8andp2=
72 N1=6andn2
=9X=15

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

2. Cal by Reference: In this method, the actual values are 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, then the original values get changed withinthe
callingfunction. Passing ofaddressesrequires the knowledge of pointers.

Example
Thisprogramacceptsa one-dimensionalarray of integersand sorts them inascendingorder. [This
program involves passing thearray tothefunction].

# include

<stdio.h> main();

{

int num[20], I,max;

void sort_nums();
printf(“enterthesizeofthe array”\n”);
scanf(“%d”, &max);

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

reference*/ printf(“sorted numbers are as
follows\n”);

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

printf(“%3d\n”,numl[i]);

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

Void
sort_nums(a,n)

Inta[],n;

{



Int Lj,dummy;

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

+)
{
For(j=0; j<n; j++)
{
If(ali] >a[j])
{
Dummy = a[i];
alil = a[jl;
a[jl =dummy;
}
1
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