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 Module-3: POINTERS

◦ Declaration and Access of PointerVariables

◦ Pointer Arithmetic

◦ Dynamic Memory Allocation

◦ Pointers and Arrays

◦ Pointers and Functions
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Pointers and arrays

• When array is declared , the compiler allocates a base

address and sufficient amount of storage to contain all

the elements of the array in contiguous memory

locations.

• Base address is the location of first element (index 0) of

the array.

int x[5]= { 1,2,3,4,5};

1 2 3 4 5

X[0] X[1] X[2] X[3] X[4]

1000 1002 1004 1006 1008

Elements

Value

Address

Base Address
int *p;// integer pointer pointing to array

p=x;  // Initialize with base address of x - equivalent to &x[0]

p+1= 1002

p+2=1004

p+3=1006 …………..
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Example- sum of elements – using pointers

void main()

{ 

int *p, sum, i=0;

int x[5]={1,2,3,4,5}, 

p=x;  // integer pointer pointing to array

printf("Element \t Value \t Address\n\n");

while(i<5)

{

printf("x[%d] \t %d \t %u\n", i, *p, p);

sum=sum+*p;

i++;p++;

}

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

printf("\n &x[0]=%u\n", &x[0]);

printf("\n p=%u\n", p);

} 
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Example- Largest element– using pointers

void main()

{ 

int i,j,n,a[25],*ptr;

printf("\ Enter the number of elements : ");

scanf("%d",&n);

printf("\n Enter the array elements :  ");

for(i=0;i<n;i++)

scanf("%d",&a[i]);

*ptr=a[0];

for(i=0;i<n;i++)

{

if(a[i]>*ptr)

*ptr=a[i];

}

printf("\n The biggest element in the array is %d", *ptr);

} 
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Representation in 2 D Array by pointers

0 1 2 3 4 5

0

1

2

3

4

5

6

Columns

Rows

p

p+1

p+6

4,3

*(p+4)+3

p+4

p- pointer to first row

p+i – pointer to ith row

*(p+i) – pointer to first element in the ith row

*(p+i)+j – pointer to jth element in the ith row

4,0

*(p+4)

*(*(p+i)+j) – value stored in the cell(i,j)

&a[0][0]

Also given by *(p+4x6)+3
= *(p+27)
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Pointers and Character strings 

• Strings are treated like character arrays and therefore,

they are declared and initialized as follows.

char str[5]= “good”;

• C supports an alternative method to create strings using 

pointer variables of type char.  

char *str= “good”;

• Creates a string for the literal and then stores its

address in the pointer variable str.

g o o d \0

str
str now points to the first character of the string

“good”.
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Array of Pointers to Character strings 

• Consider an array of strings

char city[3][20]= {      };   ??

• Allocates fixed storage of  60 bytes

• How memory is saved by using pointers??

char *city[3] = {“ Vellore”, “Chennai”, “Bangalore”};

(Array of 3 pointers to characters.)

It means

city[0] –Vellore

city[1] – Chennai

city[2] – Bangalore

• This declaration allocates only 27 bytes.
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Example – Length of string using 

Pointers
int main()

{

int length, i=0; char *chptr = “Welcome”;

printf("%s\n",chptr);

while(*chptr != '\0')

{

chptr++; i++;

}

printf("\n Length of the string is %d",i-1);

return 0;

}
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Pointers and functions- Passing Pointers

• Passing address of the variable as an argument to a

function.( Call by reference / call by address/ pass

by pointers)

main()

{

int x=20;

change(&x);  // Call by reference

printf(“%d\n”,x);

}

change(int *p)

{

*p=*p+10;

}

change() is called, address of 

the variable not its value

Inside function, p is declared as 

pointer and therefore  p is the 

address of the variable x
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Functions returning Pointers
• Functions can return single value by its name or multiple

value through pointer parameters. As like, functions

can also return a pointer to the calling function.

int *large(int *, int*);           // Function Declaration/Prototype

main()

{

int a=10, b=20;

int *p;

p=large(&a,&b); // Function Call

printf(“%d”,*p);

}

int *large(int *x, int*y) // Function Implementation

{

if(*x>*y)

return (x); // return address of a

else

return (y);  // return address of b

}



15

Pointer to a function
• Functions are stored in memory as like data.

• A function has a address, as like a variable.

• The function name represents the address of that

function – so you can assign a pointer

• Declaration: Syntax

datatype (*function_name) (datatype 1…..datatype n);

Example : float *square ();

• Function call Prototype

(*function_name) (datatype 1…..datatype n);

If we remove the arguments it becomes functions

returning pointer

float *square();
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Example – Pointer to a function

Pointer to a function

int sum(int,int);

int main()

{

int (*p)(int,int);// Important

p=sum; or &sum

printf(“sum %d",p(10,20));

return 0;

}

int sum(int x, int y)

{

int s= x+y;

return s;

}

Normal Function Call

int sum(int,int);

int main()

{

printf(“sum %d",sum(10,20));

return 0;

}

int sum(int x, int y)

{

int s= x+y;

return s;

}
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