Functions in C Programming
V)

1. Brief Overview
A function is a block of code that perForms a sPechCic task .

» It helps in dividing a program into small, reusable and
manaﬁeaHe parts.
e Functions are used to avoid rePe{i’cTon of code and make

the program wmore organized and easy to maintain.
e« In C, a function can take input (argumen’cs) and can return
a value (or nothing).

2. Defining a Function

e A function is defined using a return type, function name,
Parame.’ce.r list and a block of statements enclosed in Curld

braces {}
Syntax: return_type function_name (parameter_list)

/| statements

¥

Example: 3 : ;
—L int add(mt a, int b) —)Here, add() is a Func’cfcm
{ that takes two in’ce,ﬂers

int sum = a+ b;
return sum;

and returns their sum.

}

3. Accessing (Calling) Functions

ST e function, we call (or access) it bg writing its name
along with the arguments (if any).

e The function call is placed inside another function (usual!:j
ma.fn()).

Ejm—m'P—IE: #include <stdio.h>
int add(int a, int b); // function prototype (optional)

int main()

{ int x =10, y =20, result; Tt add(int a, int b)
result = add(x, 3),‘ /| calling the function int sum = a+ b;
Pri"{"F(u Sum = %d\n", result); return sum;
return 0; }

}

In this example, the main() function calls the add() function
and uses the returned value.




Passing Arquments to Function and

Specffq'in\a Ar;umen{: Data Types in C Procjrammins_

1. Passing Arguments to a Function

. Argume:fs are the values that are

passed to a function when it is called.

| o They allow the function to work with different data each time it is called.
* In C, arguments are passed to a function using the function call 53n{ax

(in the Parentlne,ses) ;

in the function definition.

Sgn‘ca.x:

function _ name(arﬂumen’c 1. arﬂumen’c?. .t

T values Fassed as o.rgume,n'i:s

 Example: [Tt aadGnt a, int b)

int main()

{

return 0;

L )

/| function Froiofapz

int x =S Y =7, sum;
sum = add(x, y); // passing arguments x and y
PfinH( "Sum = 7d", sum);

| 2. Specifying Ar&umenf Data Types
e The data {5}')& of the arﬂumen’cs is sPeci’?ied in the function definition

e The values are Passed in the same order as the Po.ra.me,{:ers are declared

< function call

Here, x and y are
assed as arau.men{s

to the add() function

in the function call

add(x,ﬂ).

o Tt tells the compi|zr what tHPe. of data the function exPec‘cs.
e The same data ’cﬁpes must be used when Po.ssins the araumen{s in the

l.
|f (parameter list).
L

function call.

- Emmlgle:

{

int result = a x b;
return result;

}

int mul{'lplﬂ(inf a, int b) /| parameters with data types

In the function call, we must pass integer values:

o Tf the data ’cgpes do not match, it can lead to errors or unexpected results.

Here, a and b are
speciﬁed as int, so
the function expects
irﬂ:egar values.

int Produ.c’c = mu|ﬁF|5(5, 10); JI passing int arquments

Thus, 53 sPeciFHEng the data {Hpes in the Pammeter list and passing the

|I appropria’ce values in the function call, we can correcﬂﬂ use argumen‘ts
|

in C Programming.



! Another Example:

Function Prototypes in C Proqra.mmin:.’L

Function Prototype

A function prototype is a declaration of a function that tells the
compiler about the function’s name, return type and parameter types
(without giving the actual boda)‘

Tt is used to inform the compiler about the function before it is
called , especially when the function is defined after the main() function
or in a different file.

Tt helps in type checking and Pre.ven’cs errors.

| M return_type function_name( parameéer_lis’c);
A A |
¥ ¥ ¥
return type name of list of parameters
of function function (wi’ch data fgpts)
ExamEle: ” : - vy T tot —> This tells the compiler
int add(int a, int b); // function proto YPs that there is a function

named add() which returns
an in’cegzr and takes two

I L

[ 1.

in{-eger Paro.meters.
void displaﬂ (void); /I no parameters

float average (int x, int y); //two integer parameters

Recursion in C Programming
J |9}

What is Recursion?

Recursion is a technique in which a function calls itself in order to
solve a problem of smaller size.

It continues calling itself until a base condition is met, and then
returns the result.

Tt is useful for problems that can be divided into smaller subproblems,
such as factorial , Fibonacci series, etc.

Key Points

A recursive function must have a base case (to stop the recursion).

Each recursive call should move closer to the base case.

It uses the call stack to keep track of function calls.

Example: Factorial using Recursion

#include <stdio.h> How it works:

int fact(int n) J/ recursive function () fact(5) is called.

{ (e @ Since 5 #1, it calls fact(4).
I :e'curn i (i Bgse s @ This continues until fact(1) is called.
else _ (@) At fact(1), base case is true, so it

return n * fact(n=1); // recursive call TR S

T , @ The values are returned back:

( L 7 ) = 1S e F TS
int n, result; - = z
;rian("En’cer’n Wibers)s fact(2) = 6 — fact(4) =24 -
scanf (" %d", &n); fact(5) = 120.
result = fact(n); >
printf (“Factorial of %d = %#d°, n, result); Recursion makes the code shorter
return 0; and easier to understand for

} many problems.




Strings in C Programming

1. String Declaration

e A str&s is a sequence of characters, terminated by a null character
(I\Oil)l

e In C, a string is actually an array of characters.

o It is declared using the char data type.

e The size of the chrinj is the number of characters (e,xclu.dinﬂ the

null character).

Syntax: char string_name [size];
Example : char name[20];  // string declaration Here, name and msq are
hor mss[so]; Tl ahother s’crins arrays of characters that
can store strinss.

e To initialize a s{:ring at the time of declaration:

Syntax: char string_name[] = "string";
Example : T A — Here, ’c.he string Dellhi is
stored in the array cnt&.

2. String Functions

§nC prouid;_s several built-in string functions in the <5Jcrin3.h> header file
to perwcorm various operations on strings.

e These functions make s’crinﬂ hand|in3 easy and efficient.

Important String Functions :

Function Description Example
strien() Returns the length of a string. len = strlen(str);
s{:rcpg() Copies one string to another. StrCPS(deS{! sre);
streat () Concatenates (appends) one string streat (stri, str2);
to another. 3
stremp() Compares two strings. result = stremp(stri, str2);
strchr() Finds the first occurrence of a character p = strchr(str, 'a');
in a string.
strstr() Finds ’che_ first occurrence of a substring p = strstr(str, "abc");
in a string.
strrev() Reverses a S‘I:rinﬂ,(Non-sl:o.ndard 'Fuhc‘liiDI"IJ strrev(str):
available in some compilers.) !
striwr() Converts a string to lowercase. striwr(str);
S‘I:r'ul:!r() Converts a strl'ns to uppercase. Sfrupr(str);

Example: e <stdioh>
#include <strin3Ah>

int main()

{

S‘!:rins functions save time

1 [ and effort while working
char str1[20] = "Hello"; th stri S .
char stri(20] = " worldi'; with strings in programming.
streat (str1, str2);  // stribecomes "HelloWorld"
printf( " %s\n’, str1) ;

return 0 ;

Tln.e:j are very useful for

input, output and text
processinﬁ.




I

What is String Manipulation?

make s-l:rinﬂ handlina easy.

String Manipulation in C Pr'oqramming

S‘crinﬂ manipulaﬁon refers ta Fer&-r‘ming various oPera{'ions on s{rinss such as
co?\jinﬂ, cmco.{:ana‘lzing, comparingr -Findins lenS{:!ﬂ’,
. G Provities a set of built-in S{rinﬂ functions in <s£rin3.h> header file to

etc.

2. Important String Functions

Function Description Example

s{:rcp_\j(.) Copies one string to another. s&rr_Fﬂ(des-E, src);

streat() Concatenates (appends) one string to another. strcat(strl, str2);

stremp() Compares two strings. sircmp(stﬂ, str2);

yl:rle.n() Returns the |en3{:h of a sfrinﬂ. strien(str);

strchr() Finds the first occurrence of a character strchr(str, ch);
in a string.

strstr() Finds the first occurrence of a substring strstr(str, substr);
in a s{rinﬂ.

strrev() Reverses a string (non-standard function, strrev(str);
available in some compile:rs).

striwr() Converts a string to lowercase. strlwr(str);

S{rupr() Converts a string to uppercase. ch,-uP,-(s{;r))-

Example:

#include <stdio.h>

tinclude <string.h>

int main() {
char stri[ 50]
char str2[50]
strecat(str1, str2);
Prinif("Resul{: %s

" "
Hello";

]

2 F N

str1);

return 0;

}

"C Programming " ;

[l Concatenate strinﬂs

printf("Length: %lu*n", strien(str1));

S{rins maniFufo.Hon
functions help to handle
and process text data
efFic]enHﬂ in C

prog ra.mminﬂ E

1

,, Prosram Structure and Storage in C Programming
|, o L= ¥
L Proero.m Structure 2. Storage in C Programming

INe ANE
and is divided inte four main PG-H:SJ

’; (1) Preprocessor Directives - (e.g. #include,
. #define )

u @ Global Declarations - (e.q. variable, function
Pro\‘lo’cgpes)
- @ main() Function - (enl:r:j point of the Pr"ﬂm""}
@ User Defined Functions - (other functions
written by the Prc—smmmer)

rogram follows a fixed structure

Example of o C program structure:
A T

#include <stdio.h> /f Preproc.essor directive

int add(int, int);
int main() {
int a, b, sum;
sum = add(a, b);
Prin{:-F("Sum = 7dn", sum);
return 0;

[/ Function Pro{:oigpe

// Local variables

e C uses different fﬂpes of memory to store

data. Each variable or function has a specific
s{:oraﬁe location .

Types of Storage:
E; Stack - Stores local variaHes, function

parameters and return addresses.
(automatic, fempamrﬂ)

@ HCO-P ~ Used for dﬂnamic memory allocation

(malloc, calloc, realloc, free).
@ Static Sfora.ﬂe - Retains value Hmrauﬂhouf
the program's life (static variables).

(4) Global Storage - Variables declared outside
all functions. Accessible {hrouﬂhou{ the file.

' Example:
Variable Storage Type Scope
int x; (inside function) Stack Local
static int y; Static Local (retains value)
int g; (outside function)|  Global Global
int *p = malloc(10); Heap Dsnamic







