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Functions 

Passing by Reference 

Computing Concept: When used as parameters, reference variables allow a function to access 
the original argument. Changes to the parameter are actually made to the argument. 

As we have seen in Lecture Notes- Handout 6, arguments are normally passed to a function by 
value, and that if a parameter is changed inside the function, it has no effect on the original 
argument. The following program demonstrates this situation. 

// This program uses parameter passing by value 
#include <iostream> 
using namespace std; 
 
void change_me(int a); 
 
int main() 
{ 
    int x = 5; 
    cout << "Value of x before the function call: " << x << endl; 
    change_me(x); 
    cout << "Value of x after the function call: " << x << endl; 
    return 0; 
} 
 
void change_me(int a) 
{ 
    a = 100; 
    cout << "Value of parameter a before the function returns: " << a << endl; 
} 

 
The output of the program is: 

Value of x before the function call: 5 
Value of parameter a before the function returns: 100 
Value of x after the function call: 5 



Notice that the last line of the output confirms that the value of argument x did not change. C++ 
provides a special type of variable called a reference variable that, when used as a function 
parameter, allows access to the original argument. Any access to the parameter being passed by 
reference translates into an access of the original argument. This is called an alias for another 
variable. Using this passing by reference, a function may change a variable that is defined in 
another function (such as main or others). 

Reference variables are defined like regular variables, except you place an ampersand (&) in 
front of the name of the variable.  Passing by reference is illustrated by the following program: 

#include <iostream> 
using namespace std; 
 
void change_me(int &a); 
 
int main() 
{ 
    int x = 5; 
    cout << "Value of x before the function call: " << x << endl; 
    change_me(x); 
    cout << "Value of x after the function call: " << x << endl; 
    return 0; 
} 
 
void change_me(int &a) 
{ 
    a = 100; 
} 

 

The function assigns 100 to parameter a. Since a is a reference parameter, the assignment is 
actually performed on the variable that was passed to the function as an argument. The output is 
as follows: 

Value of x before the function call: 5 
Value of x after the function call: 100 
 

The parameter passing by reference is ideal for situations where a function may return more than 
one value as illustrated below: both the integer and fractional parts are output parameters passed 
by reference.  



#include <iostream> 
 
using namespace std; 
 
// this function split double a into an interger part and the decimal part 
void split_fractionalnumber(double a, int &ipart, double &fpart); 
 
int main() 
{ 
    double num; 
    cout << "Enter a double: "; 
    cin >> num; 
 
    int inum; 
    double fnum; 
    split_fractionalnumber(num, inum, fnum); 
    cout << "Integer part: " << inum << endl; 
    cout << "Fractional part: " << fnum << endl; 
 
    return 0; 
} 
 
void split_fractionalnumber(double a, int &ipart, double &fpart) 
{ 
    ipart = static_cast<int> (a); 
    fpart = a  - ipart; 
} 

 

 

 


