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Topics Covered

» Pointers:
» Introduction
» Understanding pointers
» Accessing the address of a variable

» Declaring pointer variables
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Pointers - Introduction

* Pointer is a derived data type in C. It is built from one of the
fundamental data types available in C.

« Pointers contains memory address as their values.

« Since these memory addresses are the locations in the
computer memory where program instructions and data are
stored, pointers can be used to access and manipulate data

stored in the memory.
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Pointers - Introduction

« Variables that hold memory addresses are called pointers.
« Pointer variables are declared using asterisk (*).

Benefits of pointers include the following,

1. Pointers are more efficient in handling arrays and data tables.

2. Pointers can be used to return multiple values from a function via

function arguments.
3. Pointers permit references to function.
4. The use of pointer arrays to character strings results in saving

data storage space in memaory.
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Pointers - Introduction

5. Pointer allow C to support dynamic memory management.

6. Provide an efficient tool for manipulating dynamic data

structures(Structures, Linked list, queues, linked list, trees).

7. Pointers reduce length and complexity of programs.
8. They increase execution speed and reduces program execution

time.
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How pointer works in C

int var = 10; —Ir 20 30

_ #2008
int *ptr = &var; ‘L ‘

*ptr = 20; |

int **ptr = &ptr;\
**ptr=30; /
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Understanding Pointers

* Memory organization
** Representation of a pointer variable
s Concepts of pointers
Memory Organization:

« Computer’'s memory is a sequential collection of
storage cells, each cell commonly known as a

byte, has a number called address associated
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Understanding Pointers

Whenever we declare a variable, the system allocates,

appropriate location to hold the value of the variable.

Consider the following statement.

int a = 44;
int a = 44: int *b; b = &a:
Address 44
H <]
a ‘b b b
bis pointerto b is pointing ‘b is value at
an integer. toaor b (address of a)
b stores the
address of a
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Understanding Pointers

During execution of the program, the system always associates
the name quantity with the address 5000(Example).

To access the value 44 we use either the name quantity or the
address 5000.

Since memory addresses are simply numbers.

Such variables that hold memory addresses are called pointers.
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Understanding Pointers

Quantity —ariahle Variable Value Address
a0a0n
150 | —— i BRI I
— Value
6000
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Understanding Pointers

p holds the address of quantity.
We can also access the value of quantity by using p.
We can say that p points to the variable quantity.

Thus p gets the name pointer.
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Understanding Pointers

« Pointer Constant : Memory address within a computer.

« Pointer Value : we can obtain the memory address by using
& address operator. The value obtained is called pointer
value.

« Pointer Variable : The variable that contains a pointer

value is called pointer variable.
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Understanding Pointers

#include<stdio.h>
void main()
{
char m; intn; float a, b;
m = ‘A’
n = 150;
a=15.25, b =10.75;
printf(“%c is stored at addr %u.\n”, m, &m);
printf(“%d is stored at addr %u.\n”, n, &n);
printf(“%f is stored at addr %u.\n”, a, &a);
printf(“%f is stored at addr %u.\n", b, &b);

SNSCE/ Al&DS/ AP / Dr . N. ABIRAMI



Accessing the address of a variable

The actual location of a variable in the memory is system dependent.
The address of a variable is not known to us immediately.

However we determine the address of a variable by using the

operand & available in C.
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Accessing the address of a variable

Example:
p = &quantity;
« would assign the address 5000 (the location of quantity)

to the variable p.

« The & operator can be remembered as ‘address of’.
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Accessing the address of a variable

« The & operator can be only used with a simple variable or an array

element.
The following are illegal use of address operator:
1. &125 (pointing at constants).
2. Int x[10];
&x (pointing at array names).

3. &(x+y) (pointing at expressions).
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Accessing the address of a variable

« If x Is an array ,then expressions such as,
&x[0] and &x[i + 3]
are valid and represent the addresses of Oth and (i+3)th

elements of x.

« The program shown below declares and initializes four
variables and then prints out these values with their respective
storage locations.
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Accessing the address of a variable

main( )

{

char a; int x; float p, q;
a ='A; x=125;

printf(“A is stored at addr %u . \n”, &a);
printf(“125 is stored at addr %u . \n”, &x);

}

Qutput:
A Is stored at addr 44336.

125 is stored at addr 4434.
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DECLARING POINTER VARIABLES

« A pointer is a variable whose value is the address of
another variable.

 Pointer can be used to access both address and

values of a variable.

* It Is used to provide direct address of the memory
location.
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DECLARING POINTER VARIABLES

Data type *pt_namae;
» This tells the compiler three things about the variable pt _name:
1. The asterisk(*) tells that the variable pt _name is a pointer variable.
2. pt _name needs a memory location.

3. data type to be identified.
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DECLARING POINTER VARIABLES

Example:
Int *p;
float *x;
Int* p;
Int *p;
int * p;
Int* X;
float *p;
char * x;

SNSCE/ Al&DS/ AP / Dr . N. ABIRAMI




Try it Yourself

What is the output of this C code?

int main() int main()

{ {

inti=10; inti=10;

void *p = &i; void *p = &i;
printf("%d\n", (int)*p): printf("%f\n", *(float*)p);
return O; return O;

} }
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int main()

{
char *p = NULL;

char *q = 0;
it ()
printf(" p *);
else

printf("nullp");

it (q)
printf("q\n");
else

printf(" nullg\n™);
}




Summary

Pointer is a derived data type and important feature in C.

Computer’s memory is a sequential collection of storage cells, each
cell commonly known as a byte, has a number called address

associated with it.
Pointers support dynamic memory management

« Pointer constants - only we can use them to store data values
« Pointer values may change from one run of the program to
another.

The variable that contains a pointer value called pointer variable.
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