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Pointers and Modular Programming

Chapter 6




Pointer

e Pointer or pointer variable: A memory cell that stores the address of a
data item.

e The declaration:
o float *p;
o Identifies p as a pointer variable of type “pointer to float .”
o We can store the memory address of a type float variable in p.

e . m
25 - 22ffc02
2ffc02 11f¢c5 Address
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Chapter 6

e Pointer variable
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Pointer variable

e Syntax: type “*ptr_name;

e int *ptr; declares a pointer ptr to variables of type int.
e char *ch ; declares a pointer ch to variables of type char.

e double *dblPtr; declares a pointer dblPtr to variables of type double.



Pointer variable

int y = 5;

int *yPtr;

yPtr = &y; //yPtr gets address of y
yPtr “points to” y

y yptr
iﬁ/ 5 500000 600000 s}oooo
Address of y

is value of
yptr




Pointer Operators * and &

e & is aunary operator that returns the address a variable.
e * unary operator and it returns the value of the variable located at the

address.

int *m

int ecunt=125, 1
indirection
t i 1 m
m = &count ; o
125 125 1000
1000 1724 1824



Pointers to Files

e FILE *inp; /* pointer to input file */
o inp =fopen("distance.txt", "r"),
o fscanf(inp, "%lIf", &item);
o fclose(inp);
e FILE *outp; /* pointer to ouput file */
o outp = fopen("distout.txt", "w");
o fprintf(outp, "%.2\n", item)

o fclose(outp);
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Pointers to Files

int
main(void)
o
FILE *inp; /* pointer to input file */ File indata.txt
FILE *outp; /* pointer to ouput file */
double item; 344 55 6.3556 9.4
int input_status; /* status value returned by fscanf */
43.123 47.596
/* Prepare files for input or output */
inp = fopen("indata.txt", "r");
outp = fopen("outdata.txt", "w"); File outdata.txt
/* Read each item, format it, and write it */ 344 ® OO
input_status = fscanf(inp, "$%1f", &item); 55 00
while (input_status == 1) {
fprintf(outp, "%.2f\n", item); 6.36
input_status = fscanf(inp, "%1f", &item); 9 40
} .
, 43.12
/* Close the files */
fclose(inp); 47.60
fclose(outp);
return (0);
}
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Pointer Example

»

{ v . -oi
y address is 0x7fffedbe6e3c
y address is 0x7fffedbé6e3c

imt g ()

]._Dt b y value is 2

1T 3 y value is 2

p = &y;

printf ("y address 1s %p \n", &y);

printf (™y address dis %p Xn“:p):
= | | [ Savat il S S )8 ) RS, | |

printt ("y value 18 sd \nn"#¥V):;

printf ("y value i1is %d \n",*p):;

return U ;




Pointer Example

int 1 = 5;

int *pty; /* declare a pointer variable */
ptr = gi; /* store address-of i to ptr */
printf ("*ptr = d\n", *ptr): /* refer to referee of ptr * /

output
*ptr=5




Initialize pointers

int main ()
{
1AL %2
int *p;
scanf ("%d",p); /*Incorrect .. the pointer is not initialized*/
p = &X;
scanf ("&d" ,p) ; [* Correct */

pELalE ("sd"” X) ;
}
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Pointer Example

int m= 3, n= r *p; _
m 1s 3
p= &m; now m is 4
. I SN - S . n is 100
printE ("m s Sd\n"™ . *p) ; b s
m++;

printE ("new m is Sd\m " .*p) ;

primEE ("n ds Sd\n" Fp)
*p= s fR kpy is ab the left of Y= = #*/

printf ("now m 4s Sd\m ", m)s



Pointer Example

int main()

{
ADT X, *Tp7
P = &X;
*p = 0;
prantE("x 25 W ; X);
printf{(™*p i=s Sad\n", *p)
*p += 1;
peintf{("x is Sdwn"; x)
(*p) ++;
printf(*x 1is $aA\n"; x)
return 0O;

~e

e

Output:
x is 0
*p ds 0
x ds 1

X Ja 2
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Pointer Example

Trace the execution of the following fragment

INtm =10, n=5;

int *mp, *np;

mp = &m; Output:
np = &n; 15 15
“mp = *mp + *np; 10 10

“np =*mp —“np;
printf("%d %d\n%d %d\n", m, *mp, n, *np);



e Pointers as Function Parameters (Call by Reference)
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Pointers as Function Parameters

e Write a function to exchange the values of two integer variables.

firnelude <stdie.h>
void swap( int*, int¥*);
wvold main( )

{

1TE g B 3

printf( "Enter two numbers" ) ;

scanf( " %d %d ", &a, &b ) ;

priontf{ "a = %d s b= 3d \on" as b ) : Call by Reference
swap( &a, &b ) ;

printf( "a = %d ; b = $d \n", a, b ) :

}

vald swap ( int #*Tptrl, int *ptrZ )
{

int temp ;

temp = *ptr2 ;

*pt1r2 *ptrl ;

*ptril temp ;

}



Pointers as Function Parameters

ginclude <stdio.h> 1nclude <stdio.h>

int sum(int, int); t;oid sum(int*, int, int);

int main() int main()
int numl=4, num2=5; int numl=4, num2=5;
int result; int result;
result=sum(numl, num2) ; sum(&result, numl, num2) ;
printf("The result is %d",result); printf("The result is %d",result);
return 0; return 0;

int sum(int x,int y) fvoid sum(int*res,int x,int y)
return (x+y); Xres=xty;




Pointers as Function Parameters

finclude <stdio.h>

void min max(int, int, int¥*, int¥);
int main ()

{

2 o il G T4

int. small bigs

printf ("Two integers: ");

scan £ (" %d %d" , & , &y);

min max(x,y,&small, &biqg) ;

prIintf("3sd < = %d"; small; big):

return s

}

void min max(int a, int b, int *min, int *max)
{

if (a> b){

*max= a,
*min= b;

}

else{

*max=b ; Function to find Max and Min for two numbers.

*min=a;

}
}



Pointers as Function Parameters

#i1nclude <

int

s

Function to find the sum and the difference between two numbers

stdio.h>
int sum_difference (3mt:Iint. int*®):
int main ()

int numl, num2, sum,diff;

printf ("Please enter two numbers: ") ;

"%dsd", &snuml, &num?2) ;

diff=sum difference (numl,num2, &sum) ;

printf ("Sum= %d and difference=%d",sum,diff) ;

scanf

return

[ -
o

sum difference (int Xx,int y,int* sum)

*sum=x+vy;

return

§X=N) 5




Pointers as Function Parameters

#include <stdio.h>
int main|()

{

int i =0, J =5; The final value of j is 15.

int *y;
y=&7;
for{ i = 0f i <= 41 it+¥+ )
{
Ay =Ay + i3
}
printf( "The final value of j is %d.\n", j ):
return 0O;
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Pointers as Function Parameters

#include <stdio.h>

int x=2

vord fund(int;ant®,;int) ;
void fun2(int,int¥*) ;

int main()

{
int numl=2,num2=3,res=0;
x=numl+1;
printf ("numl=%d num2=%d res=%d x= n" ,numl,num?2,res,x) ;
funl (numl, &res,num?) ;
printf ("numl=%d num2==% es=%d x= n" ,numl ,num2,res,x) ;
fun2 (num2, &res) ;
printf ("numl=%d num2=%d res=%d x=%d\n",numl,num?2,res,x) ;
return
}
void funl(int & ant® y, 20t z)
I{
*y=x+7;
*y=x+2;
d . . numl=2 num2=3 res=0 x=3
volid fun2{int 97, 1nE* iz)
R numl=2 num2=3 res=4 x=3
e numl=2 numZ2=3 res=6 Xx=4




Pointers as Function Parameters

#include <stdio.h>
void sum(int a, int b, int *cp):;
int main (void)
I{
ink 3%, N &P
X =5; y =

printf (" X : R\ )i
sum(x, y, &z);
printf ("$4d%4d%4d\n", x, Y. Z):
sum(y, X, &z);
printf("%4d%4d%4d\n", x; Yy, Z):
sumlz, v, &x);
printf (" 1%4 ld\a"™, =, . 2)3
sum(z, z, &X);
printf ("$4d%4d%4d\n", x; Vi Z);
sum(y, y, &y):
printf ("%4d%4d%4d\n", x, ¥. Z);
return (0) ;
}
void sum(int a, int b, int ¥*cp)
I{

*cp = a + bj

}



Scope Rules

e Local Variable Inside a function or block

o (Can be accessed only in the scope of block.

o Void sum() {intresult};
e Global variable Outside of all function
o (Can be accessed from anywhere
e Formal Parameters In the function parameters

o (Can be accessed only in the scope of function.

o Void sum(int x, int y) { return x=y; }



Scope Rules

e Local Variable Inside a function or block

int main ()

{
/* Declaration of local wvariable */
int a;
J* jnitialization */

a = /;
printf (“value of a = %d\n”, a);

return 0O;

}
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Scope Rules

e Global variable Outside of all function

/* Declaration of global variable */
1nE a:
int main ()

{

2% Anitigligaticn %/
a = 7;

printf (“value of a = %d\n”, a);
return 0O;
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Thank You.




