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Call by Value

When an argument is passed by value, a copy of the value is created
and passed to the function.

Any changes made to the parameter inside the function do not affect the
value of the original argument.

By default, arguments (other than arrays) are passed by value

Examples of types that are passed by value: integers, floats, characters,
and structures.



Call by Value: Example-1

int main() {
int num = 10;
printf("Before Function Call: %d\n", num); // Output: 10
changevalue(num) ;
printf("After Function Call: %d\n", num); // Output: 10
return O;

}

void changevalue(int num) {
hum = 5;



Call by Value: Example-2

// Cube a variable using pass-by-value.
#include <stdio.h>

int cubeByValue(int n); // prototype

int main(void) {

int number = 5; // initialize number
printf( , humber);
number = cubeByValue(number); // pass number by value to cubeByValue
printf( , humber):
}

// calculate and return cube of integer argument
int cubeByValue(int n) {

return n * n * n; // cube local variable n and return result



Analysis of call by value

Step |: Before main calls cubeByValue:

int main(void) { numbe r
int number = 5; g
number = cubeByValue(number) ;
}
Step 2: After cubeByVaTlue receives the call:
int main(void) { number int cubeByValue( int n ) {
int number = 5; 5 return n * n * n;
number = cubeByValue(number); }
}
Step 3: After cubeByValue cubes parameter n and before cubeByValue returns to main:
int main(void) { number int cubeByValue(int n) {
125

int number >

] ol ol

return n * n * n;

number = cubeByValue(number);




Analysis of call by value

Step 4: After cubeByVaTue returns to main and before assigning the result to number:

int main(void) { humber

int number = 5; >

125

number = cubeByValue(number) ;

Step 5: After main completes the assignment to number:

int main(void) { humber

int number = 5; 125

125 125

number = cubeByValue(number);




Call by Reference

‘ When an argument is passed by reference, the memory address of the argument is

passed to the function.
\

‘ Any changes made to the parameter insidetthe function affect the value of the

original argument.
\

‘ In C, we use pointers to pass arguments by reference.

|
‘ When calling a function with arguments that should be modified in the caller,

you use & to pass each variable’s address.

/
‘ Examples of types that are passed by reference: arrays and structures.

N



Call by Reference: Example-1

int main() {
int num = 10;
printf("Before Function Call: %d\n", num); // Output: 10
changevalue (&num) ;
printf("After Function Call: %d\n", num); // Output: 5
return O;

}

void changevalue(int “num) {
*num = 5;



Call by Reference: Example-2

#include <stdio.h>
void cubeByReference(int *nPtr); // function prototype

int main(void) {

int number = 5; // initialize number

printf( , number);
cubeByReference(&number); // pass address of number to cubeByReference
printf( , nhumber);

¥

// calculate cube of *nPtrjoactually modifies number in main
void cubeByReference(int *nPtr) {

*nPtr = *nPtr * *nPtr * *nPtr; // cube *nPtr
}



Step |: Before main calls cubeByReference:

Analysis of Call by Reference

;nt main(void) number
int number = 5; 5
cubeByReference(&number);
}
Step 2: After cubeByReference receives the call and before *nPtr is cubed:
int main(void) number void cubeByReference( int *nPtr )
{ {
int number = 5; 5 *nPtr = *nPtr * *nPtr * *nPtr;
}
cubeByReference(&number); \ hPtr
} call establishes this pointer .
Step 3: After *nPtr is cubed and before program control returns to main:
int main(void) number void cubeByReference(int *nPtr)
i { 125
int number = 5; 125 *nPtr = *nPtr * *nPtr * *nPtr;
cubeByReference(&number) ; \ called function modifies caller’s nPtr
} variable




Examples:

#include <stdio.h>

void swap(int a, int b) {
int temp = a;
a b;
b = temp;

} r
int main() { h

int x =5, y = 10;

o

printf("Before Swap: x=%d, y=%d\n", x, y); ,
// Output: Before Swap: x=5, y=10
swap(x, y);

printf("After Swap: x=%d, y=%d\n", X, y);
// Output: After Swap: x=5, y=10
return O;




Examples:

#include <stdio.h>

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

int temp = *a;
‘ka —_ ~c"‘b;
*b = temp;

}

int x =5, y = 10;
printf("Before Swap: x=%d, y=%d\n", X,
// Output: Before Swap: x=5, y=10 :,

&

int main() { Y -
y); . '

swap (&x, &y);

printf("After Swap: x=%d, y=%d\n", X, y);
// Output: After Swap: x=10, y=5

return O;




‘ Questions?
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