ICS 103: Computer Programming in C
Handout-10 

Topic: Function Output Parameters Implemented with Pointers(OR Function with Output Parameter) .

 

Objective:
· To know how a function can return more values using output parameters.

· To know some basic concept about pointers.

· To study some examples on above concepts.

Functions with output parameters using pointers:

Till now we used only the functions that returned zero or one value through the return statement. To return more than one value, we need to use the output parameters, which are pointers. Note that when we use output parameters in functions we declare those functions as void returning functions because they are not returning any value by return statement.

Basic Concept about Use of Pointers:
What is Pointer ? : 

 

A pointer variable is a special variable, which stores the address of other variable. If a pointer variable stores the address of a char variable, we call it a character pointer and so on.                                   

Normally a variable directly contains a specific value. A pointer, on the other hand, contains an address of a variable that contains a specific value.  Pointers like any other variables must be declared before they can be used.

 

To handle pointers in C language we use two unary operators:  &, *

 

&  : Address operator (ampersand symbol)

*  :  Pointer operator OR Indirection operator OR Value at address. 

 

Examples:

 

int *j --------( Means the value at address contained in  j is an int OR in other words j is an integer pointer.

Printing Pointers: 

 

The value of a pointer may be seen by calling printf with the %p format specifier.

 Examples of Pointers:
What is the output of the 2 examples shown below?

	 Example#1
#include<stdio.h>

int main(void)

{

char g=’z’;

char c=’a’; 


char  *p;
p=&c; 



printf(”%c\n”,*p);


p=&g;



printf(“%c\n”,*p);

*p=’K’;

printf(“%c\n”,g);
return 0;

}

 
	Example#2. #include<stdio.h>

void test1(int m, int n)

{ m=5;

  n=24; 

 }

void test2(int *m, int *n)

  { *m=5;

  *n=24;

   }

void test3(int a, int *b)

  {

   a=38;

   *b=57;

   }

 
	   int main(void)

   {

    int a=10, b=16;

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

    test1(a,b);

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

    test2(&a,&b);

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

    test3(a,&b);

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

    return 0;

  }


Examples of Functions returning more than one values using Output Parameters: 
Example (i) :

Consider the example of a function that accepts the radius of a circle from the main program and returns the area and circumference of a circle by using the output parameters:

#include <stdio.h>

void    area_circum (float   radius, float   *area, float  * circum) ;
 /* function prototype */

void main (void)

{


float
 r, a, c ;


printf (“Enter the radius of the circle \n”) ;


scanf (“%f”, &r) ;


area_circum (r, &a, &c) ;  /* function call that passes the address of the variables a and c */


printf (“The area is %f and circumference is %f\n”, a, c) ;
/* output results */

} //end of main
void    area_circum (float   radius, float   *area, float  * circum) // function

{


*area = 3.14 * radius * radius ;
/* indirect reference to variable a of main program */

*circum = 2 * 3.14 * radius ; 
/* indirect reference to variable c of main program */

}  // end of function area_circum()

Here the variables area of function area_circum and a of main both refer to the same memory location. Similarly, the variables circum of function area_circum and c of main both refer to the same memory location.

Note that when the function is called in the main program, the output parameters have & attached to them before their name. When the output parameters are used in the function, they are used with * attached to them before their name.

Example#2:

/*******************************************************************************

Write a function that takes 3 integers a, b , c from main program as input parameter 

and returns the sum of the three, the product of the three, and the average by using

output parameter. Write a main program to test the function.
***************************************************************************/

#include<stdio.h>

void myfunction(int a,int b,int c,int *sum,int *prod,float *average) // function
{

 *sum=a+b+c;

 *prod=a*b*c;

 *average=(a+b+c)/3.0;

 }  // end of function

 int main (void) // main program or main function

 {


int x,y,z,su_m,product;


float av_g;


printf("Enter three integer input parameters a, b and c :");


scanf("%d %d %d",&x,&y,&z);


myfunction(x, y, z, &su_m, &product, &av_g);  // function call

          printf("*******************************************************");


printf("\nThe sum = %d\nThe product = %d\nthe avg = %f\n",su_m,product,av_g);


return 0;

 }  // end of main

Example#3:

Write function to take coefficients of quadratic equation  a, b and c as input parameter and return two roots of quadratic equation as output parameters (using pointers). If the discriminant is negative, it should print “no real roots” and terminates the program execution.  Write main program to call this function. 
 

Answer:

#include<stdio.h>

#include<math.h>

#include<stdlib.h>

void quadratic(double a,double b, double c, dooble *root1, double *root2)  // user-defined function

{

double d;

d=b*b-4*a*c;

if(d < 0)

{

  printf("No real roots\n");

  exit(0);

}

else

{

*root1=(-b+sqrt(d))/(2*a);

*root2=(-b-sqrt(d))/(2*a);

}

}

void main()

{

double a,b,c,r1,r2;

printf("Please input a, b, c :");

scanf("%lf %lf %lf",&a,&b,&c);

quadratic(a,b,c,&r1,&r2); // function call

printf("\nThe first root is : %f\n",r1);

printf("The second root is : %f\n", r2);

}

Example#4:

Write a function program swap using output parameters to swap the values between 2 integer variables a and b. The main program should read the two,  integer,  non zero variables by calling a function readint using output parameters . Then the main function calls swap function to swap the values. Print the values of variables a and b in main function , before calling the swap function and after calling swap function.

Answer

#include<stdio.h>

void readint(int *a, int* b);

void swap (int *a, int *b);

int main () {

int num1,num2;

readint(&num1,&num2);

printf("before swapping num1= %d, num2=%d\n",num1,num2);

swap(&num1,&num2);

printf("after swapping num1= %d, num2=%d\n",num1,num2);

return 0;

}

void readint (int *a, int *b) {

printf("enter first integer number >");

scanf("%d",a);

printf("enter second integer number >");

scanf("%d",b);

}

void swap (int *a, int*b) {

int temp;

temp=*a;

*a=*b;

*b=temp;

}
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