Pointers in C _ijrqmﬁifr_lﬂ_

@ Unde‘rs{andihﬂ Pointers

e A pointer is a variable that stores the
memory address of another variable.

.* Instead of storing the actual value,

it stores the address where the value

is kepf in memory.
f- Pointers ave wide|3 used in C for dﬂnamic
. memory allocation, arvays, functions, and

more. Theb: helP in efficient memory manaaement

| and allow indirect access to data.

—® XCE&?STY_'IE the Address O‘F a Variable Examglg:

e In C, we use the & (address-of) operator
to get the memory addvess of a variable.
| + This address can be stored in a pointer variable.
| » The * (dereference) operator is used to
. access the value stored at the address
held by the pointer.

Output gexamglel:
| Address of a: OxFffeefbff4c
| Value of p: Ox7¥ffeefbfféc
Value of a: 25
Value using pointer: 25

[

Example:
int a = 10;
a 10 |, (stored at address 1000)

int *p = &a,;
P 1000 | (stoves address of a)

Here:

e a is a variable with value 10.

* &a gives the address of a (1000).

* p is a pointer that stores this address.

# include <stdio.h>

int main() {
int a = 25,
int *p = &a; /l p. stores address of a
prin{--F("A:ldress of a: %p\n”, &a);
printf (" Value of p: %p\n”, P);
'PTin‘H:("VO.luE of a: %d\n", a);
P‘rin’t-‘F(" Value using pointer: %d\n", *P);

veturn 0;

@ Declaration and Initialization of Pointer Variables

;(a.) Declaration (b)
.+ To declare a pointer variable, we use the * sambol
with the data type.

j; . Sltjn{a.x! .

data_type *pointer_name;

. Examg|e=
int *p; // p is a pointer fo an integer

Note:

* Always initialize pointers to avoid undefined behavior.

» The size of a pointer depends on the system (e.q., 4 bytes on 32-bit,
8 bytes on 64-bit).

» Use %p in printf() to print o.ddresses.-

Initialization

* A pointer should be initialized with a valid

address (usinﬂ & oPerad:or) or NULL if it
is not Foin’cing to any variable.
Syntax:

pointer_name = &variable ;

or

pointer_name = NULL;

Example: —
int a =10;

int *p = &a; // p points to a

int *q = NULL; // g is a null pointer

e



@ Accessing a Variable throuﬁh its Pointer

e Once a pointer is initialized with the address
of a variable, we can access the value of that
variable usins the dereference ‘bpera’cor (%).

e The * operator 3Eves the value stored at the
| address poinﬁed bbi the pointer.

Outguf'-
Value of a = 10
Value usins poin{er =410

Explanation:

| Syntax: * p stores the addvess of a.
| i‘*Pa:)inh’.'r_r"nc:.r‘r"u?, e *p Sives the value stored at that addvess,
f Example: which is 10.
T, L Tl + So, *p is another way to access the
mcluae staio. ‘i
W malORT variable o.
int a = 10; . le):
int *p; Memory View (example):
P = &a; /[ p stores address of a a R
printf ("Value of a = %d\n", a); 10 > 1000
printf (" Value using pointer = %d\n", *p); (address: 1000) (address: 2000)
veturn 0;
3 D0
@ Pointers and Arraas_
Qutput:

. AT‘I‘&HS and pointers are closely related in C.

e The name of an array represents the address
of its first element.

» We can use a pointer to access array elements
using the same subscript notation.

« If p is a pointer to the fivst element of an arvay,
| then *(p+i) is equivalent to ali].

| Sgntax:

| *(array_name + index) == array_name [index]

| Example 1: Accessing arvay elements using a pointer

#include <[':dio.h>

int main() |{
int arr[5] = {10, 20, 30, 40, 50};
int *p;
_ p = arr; // p points to the first element
i Print-F(sting pointer: %d %d %d %d %d\n",
*(p+0), *(p+1), *(p+2), *(p+3), *(p+4);

return 0;

Usins Pointer: [0 20 30 40 50

Exglo.md:ion :

o arr is the base address of the array.
* p=arr; makes p point to the first element

O'F arr.
o *(p+i) or pLi] gives the i-th element of the

O.'rfa.lj.
Example 2: Using array and pointer together

#include <stdio.h>
int main() {
int arr[5] = {10, 20, 30, 40, 50};
int *p = arr;
for (int i = 0; i< 5; i+){
P'rin{'AF(" Yodr =, ® (Dt i);
3

return 0;

}

Oul:gut'-
[0 20 30 40 50




File Handling in G Programming
@ File Operations

in C means Performina operaf{ons
reading

File handlins
on files such as creating,
writing, and closing files.

opening -

Common File Operations:

Important Functions and Modes:

Function Description
fopen() Opens a file and returns a
file pointer.
fclose()- Closes the opened file.
fscanf () Reads formatted data -Ffom a 'F:Ie
)Cprmtf() Writes formatted da’ca ’co a Flfe _
ge‘cs() Reads a line From a file.
-Fpu.’csﬂ) Writes a string to a file. ]
fread() Reads bmarﬂ data. ‘F'rom a ﬁle
| 'erl‘teﬁ) Writes bma'rs data to a F-[e
?eé?() Checks end of file. &
f {-\?7;6_' Checks for file errors —

Example:

l. Open a file - fopen()
2. Read from a file - fscanf () / Fge‘ts() [ fread()
3. Write to a file - -FPrint‘F() / -Fpu‘l:sﬁ) [ fwrite()
4. Close a file - fclose()
5. End of file check - feof ()
6. Evror handlinﬁ - ferror ()
File Opening Modes:
Mode Description
v Open for reading (file must exist).
te : Open for writing (creates new file or
truncates existing file).
e B Open for appending (creates new tile |
if not exist). B
a2 Open for reading and writin&
W Open for reading and writing (’ﬁrunca{es}
Yo+ Open for reading and writing (aFPends)
{

FILE *fp;

Hinclude <stdio.h>
int main() {

fp = fopen (“test. txti- S o/ open file for 'readms

if (fp ==

= NULL) {

printf (“Ervor opening file!\n");

return 1;

i}
fclose (£p);

veturn 0;

[/ close file

Processmq a Data File in C Pro_grammmq

We can Process a data file b3 opening the file,

reo.dmg data from it, Per-Formm3 Some opem‘hon

and then writing the result to another file (or the

same file).

Examgle‘- Read numbers from a file, calculate the sum,
and display the result.
; | [Program:
Sample. InPut File (datab(t) #include <stdio.h>
10 | int main() {
FILES®4ps
20 int num, sum = 0;
30 fp = fopen ("data.txt", "r");
5 Fity D e s
o E:;;:m ;! rror opening file!\n i)
i
while (fscant (fp, "%d", &num) 1= EOF) {
Sum += num;

3
felose (fp);

retum 0;

printf ("Sum of numbers = %d\n", sum);

How it works:

» open the file data.txt in read mode.

e read each number using fscanf ().

o add the numbers to sum.
o close the file,

e print the total sum.
OutEut!

Sum of numbers

= 150

Note:

¢ The file data.txt should be present
in the same folder as the program.

¢ Tf the file is not found, an error
message will be disP!aﬂed.




