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Unit IV: 
Operator Overloading and Type Conversions 

 
 

- Concept  of operator overloading 
- Unary and binary operator overloading 

- Rules for overloading 
- Type conversions ( basic to class, class to basic class to 
class) 

 

 

Concept of operator overloading 

- The mechanism of giving such special meanings to an operator is known as 

operator overloading. 

- C++ permits us to add two variables of user-defined types with the same 
syntax that is applied to the basic types. This means that C++ has the ability 

to provide the operators with a special meaning for a data type . 
 
We can almost create a new language of our own by the creative use of the large 

number of operator which qualifies for the operator overloading techniques. We 
can overload all the C++ operators except the following: 

- Class member access operators ( .* ) 
- Scope resolution operator ( :: ) 
- Size operator ( sizeof ) 

- Conditional operator ( ?: ) 
The excluded operators are very few when compared to the large number of 

operators which qualify for the operator overloading definition. 
 
Defining operator overloading: 

To define an additional task to an operator, we must specify what it means in 

relation to the class to which the operator is applied. This is done with the help of a 

special function, called operator function, which described the task. The general 
form of an operator function is  
 

return type classname:: operator op(argument list) 
{ 

            Function body                  // task defined 
 } 

- Operator function is preceded by the keyword operator. 

- Where, return type is the type of value returned by the specified operation and op 
is the operator being overloading. 

- Operator functions must be either member function (non-static) or friend 

function. 
- Friend function will have only one argument for unary operator and two for 

binary operators. 
- A member function has no arguments for unary operators and only one for 

binary operators. This is because the object used to invoke the member function 
is passed implicitly and therefore is available for the member function. This is not 
the case with friend functions. 
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- Arguments may be passed either by value or by reference. 
Operator functions are declared in the class using prototypes as follows: 

 

 

 vector operator +(vector);                          //vector addition 
   vector operator –(vector);                          // unary minus 
   friend vector operator +(vector,vector);    // vector addition 

   friend vector operator –(vector);               // unary minus 
   vector operator –(vector &a);                   //  subtraction 

   int operator = =(vector);                           // comparison 
   friend int operator = =( vector, vector);    // comparison  
 

Vector is a data type of class and may represent both magnitude and direction or a 
series of points called elements 

The process of overloading involves the following steps: 
1. Create a class that defines the data type that is to be used in the overloading 

operation. 

2. Declare the operator function operator op( ) in the public part of the class. It 
may be either a member function or a friend function. 

3. Define the operator function to implement the required operations. 
 
Overloading operator functions can be invoked by expressions such as 

Op x or x Op 

For unary operator  

x op y 

for binary operators, op x ( or x op) would be interpreted as 

operator op(x) 

for friend functions. Similarly, the expression x op y would be interpreted as 
either  

x.operator op(y) 

in case of member function, or 

operator op(x,y) 

in case of friend functions. When both the forms are declared, standard argument 
matching is applied to resolve any ambiguity. 

 

Unary operator overloading 

- Unary operator overloading means it takes only one operand. 

- Unary operator may be +, -, * 

- The argument is passed by reference. It will not work if we pass argument by 

value because only a copy of the object that activated the call is passed to 
operator-( ). Therefore, the changes made inside the operator function will not 
reflect in the called object. 

- Unary operator, overloaded by means of a member function, take no explicit 

arguments and return no explicit values, but those overloaded by means of a 

friend function, take one reference argument( the object of the relevant 
class) 

Let us consider the unary minus operator. 

Example: 

//Program to demonstrate unary operator overloading 
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 class op 
 { 

   int a,b,c; 
   public: 

   void getabc( ) 
  { 
       cout<< “\nInput three number :” ; 

       cin>>a>>b>>c; 
  } 

  void putabc( ) 
  { 
     cout<< “\n Value of a: ”<<a; 

     cout<< “\n Value of b: ”<<b; 
     cout<< “\n Value of c: ”<<c; 

   } 
 void operator +( ) 
{ 

  a=a+10; 
  b=b+10; 

  c=c+10; 
}; 
void main( ) 

 { 
   op obj1; 

   clrscr( ); 
   obj1.geta( ); 
    +obj; 

    obj1.puta( ); 
  getch( ); 

 } 
Output: 

 Input three numbers: 

10 
20 

30 
Value of a: 20 
Value of b: 30 

Value of c: 40 
 

 
Binary operator overloading 

- Binary operator overloading means it takes two operands. 

- Binary operator may be +, -, *  and / 
- Binary operators overloaded through a member function take one explicit 

argument and those which are overloaded through a friend function take two 

explicit argument 
- When using binary operators overloaded through a member function, the left 

hand operand must be an object of the relevant class  
-  

// Program to demonstrate binary operator overloading 
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class op 
 { 

   int a,b,c; 
   public: 

   void getabc( ) 
  {   cout<< “\nInput three number :” ; 
       cin>>a>>b>>c; 

  } 
  void putabc( ) 

  {     cout<< “\n Value of a: ”<<a; 
        cout<< “\n Value of b: ”<<b; 
        cout<< “\n Value of c: ”<<c; 

   } 
 op operator +(op object)                    // constructor 

{ op temp; 
  temp.a=a+object.a; 
  temp.b=b+object.b; 

  temp.c=c+object.c; 
  return temp;                             // return the temporary object “object” to obj3 

 } 
}; 
void main( ) 

 { 
   op obj1,obj2,obj3; 

   clrscr( ); 
   obj1.geta( ); 
   obj2.geta( ); 

    obj3=obj1+obj2; 
    obj3.puta( ); 

  getch( ); 
 } 
Output: 

 
 

 
 

 

Rules for overloading 

There are certain restrictions and limitations in overloading them. Some of them are 

listed below: 
1. Only existing operators can be overloaded. New operators cannot be created. 
2. The overloading operator must have at least one operand that is of user 

defined type. 
3. We cannot change the basic meaning of an operator. That is to say, we 

cannot redefine the plus (+) operator to subtract one value from the other. 
4. Overloading operators follow the syntax rules of the original operators . 

They cannot be overridden. 

5. There are some operators that cannot be overloaded. 
6. We cannot use friend functions to overload certain operators. However, 

member functions can be used to overload them. 
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7. Unary operator, overloaded by means of a member function, take no explicit 

arguments and return no explicit values, but those overloaded by means of a 

friend function, take one reference argument( the object of the relevant 
class). 

8. Binary operators overloaded through a member function take one explicit 
argument and those which are overloaded through a friend function take two 

explicit argument. 

9. When using binary operators overloaded through a member function, the left 

hand operand must be an object of the relevant class . 

10. Binary arithmetic operators such as +, -, * and / must explicitly return a value, 
they must not attempt to change their own arguments. 

 

Operators that cannot be overloaded 

         Size of   size of operator 

 .  Membership operator 
 .*  Pointer to member operator 
 ::  Scope resolution operator 

 ?:  conditional operator 

 

 Where a friend cannot be used 

  =  Assignment operator 
  ( )  Function call operator 

  [ ]  Subscripting operator 
  ->  Class member access operator 

 

Type conversions 

Q 1- Write short note on type conversion. 

 
When constant and variable of different type are mixed is an expression compiler 

applies automatically type conversion to the operand as per certain rules. 
Similar and assignment operator also causes the automatic type conversion. The type 
of an assignment operator is automatically conversion to the left. 

 E.g. 
  int x; 

  float y; 
  y=29-123; 
  x=y; 

These statement convert y to an integer before its value is applied to x. Thus, the 
fraction part is truncated. The type conversion is automatic as long as long data 

types are built-in-type.  
Consider the following statement, it act two objects and then assigns the result to a 
third object. 

  

v3=v1+v2;    //v1,v2,v3 are object of same class 

  
 When the object are of same class type, the operator of addition and 
assignment are carried out smoothly and compiler makes no complain. But if one 

operand is an object and other is built–in-type variable or the object of different 
classes then compiler gives error. 
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 Since the user define data type are design by us to suit or requirement, the 
compiler does automatic type conversion. Therefore design the conversion routines, if 

such operations are required. 
Three type of situation might in the data conversion between incompatible 

types. 
 Conversion from built-in-type to class type.(basic  to class type). 
 Conversion from class type to built-in type.(class type to basic). 

 Conversion from one class type to another class type.(class to class). 

 
1. Conversion from built-in- type to class type (basic to class 

type) 
      Consider a following constructor string. 

 

string ::string(char *s) 
{ 
 length=strlen(s); 
  p=new char[length+1]; 
 strcpy(p,s); 
} 

 

This constructor built a string type object from a char * type variable length and p are 
data member of the class string once this constructor has been defined in the string 

class it can not be used by conversion from char * type to string type. 
 E.g. the statement  

  s1=string(name1); 
First convert “name1” from (char *) type to string type and then assign the string type 
value statement. 

The statement 
 s2=name2; 

Also does the same job by invoking the constructor implicitly. 
 Let us, Consider another example of the converting an integer type to a class 
type. 
  

  class time  
  { 
   int   hrs; 
   int   mins; 
   public: 
   time(int   t) 
   { 
    hrs=t/60;            // t in minute 
     mins=t%60; 
   } 
  }; 

 The following conversion statement can be used in function. 

   
time    t1;     //t1 object created 
int duration=85; 

t1=duration;    // int    to   class type  
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After this conversion, the hours(hrs) the member of t1 will contain value of 1 and 
mins member of t will contain a value of 25, denoting one hrs and 25 minutes. 

  
The constructor used for the type conversion take a single argument whose type a to 

be converted. 
 In both conversion the left hand operator of (=) assignment operator is always 
a class object. Therefore we can accomplish this conversion using a overload 

assignment operator(=). 

 

2. Conversion of class type to basic type. ( Class type to 
Basic ) 

      Cpp allows us to define an overload casting operator Function that could be 
used to basic type general form of an overloaded casting operator function usually 
return to as a conversion function is 
  

Operator typename () 
 { 
  .//function stat. 

} 

 
This function converts a class type data to type name. 
e.g. 

operator double(); 
Convert a class object to type integer and so on. 

Consider the following conversion function  

Operator    float(void) 

{ 

 return(item*price);       //converts class to basic 

  

} 

 

The casting operation function should specify the following conditions: 

a) It must be class member.  
b) It must not specify return type.  

c) It must not have any arguments.  
 

Since it is member functions invoked by the object and therefore the values used for 

conversions inside the function belong to the object that invoked the function this 
means that the function does not need the any argument. 

 
 

 
3) Conversion of one class type to another class type (Class to 
Class) 
 
Consider 

Objx = objy;                    //objects as different class 

 
Objx is an object of class X and objy is an object of class Y the class Y type of data is 
converted to the class X type data and the converted value is assigned to the objx  
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Since the conversion takes place from class Y to class X therefore Y is known as the 
source class and X is known as destination class  

 
Such conversion between object of different classes can be carried out by either the 

constructor function or conversion function. 
 
 The compiler treats them in the same way then how do we decide which form to use 

it depends upon where we want the type conversion function to be located in the same 
class or in the destination class. 

 
The casting operator function and conversion function converts the class object if 
which it is a member to type name. The type name may be a built in type ,or a user 

defined type (another class type )incase of conversion between object, the name refers 
to destination class therefore when the class need to be converted , casting operator 

function can be used (the source class). The conversion takes place in the source class 
and result is given to destination class object. 
 

 Now consider a single argument constructor function which serves as an instruction 
for converting the argument type to the class type as of it is the member function this 

implies that argument belong to source class and is passed to destination class 
conversion this makes it necessary that to conversion constructor function be placed  
destination class . 

 
The following table provides the summary of all three conversions. 

 
Conversion required Conversion takes place Conversion takes place 

 Source class Destination class 
Basic to class type Not Applicable Constructor 

Class to Basic Cast Operator Not Applicable 
Class to Class Cast operator Constructor 

 
When a conversion using constructor performs in the destination class we must be 

able to access the data members of the object send by the source class as an argument  
Since the data member of the source class are private, we must use special function 
(friend function) in the source class to be facilitated its data flow to the destination. 

 
 

 
 
 

Write a program, which use the conversions:- 
Following is the program of any inventory of products in a store on way of recording 

details of the product is to record their code numbers total items in the stock and cost 
of each item  

Another approach is to just specify the item code at the value of the item in the stock  
 
The following program uses to classes and shows how to convert data of one type to another.  
 

 
#include<iostream.h> 
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#include<conio.h> 
class invent2;                   //destination class 
class invent1                   // source class 
{ 
int code;                          //item code 
int item;                         //no. of item 
float price;                       // cost of each item 
public: 
invent1(int a, int b ,float c) 
{ 
code=a; 
item=b; 
price=c; 
} 
void putdata() 
{ 
cout<<"code:="<<code<<"\n"; 
cout<<"item:="<<item<<"\n"; 
cout<<"price:="<<price<<"\n"; 
 
} 
 operator float()                          //convert invent1 type to float 
 { 
  return (item*price); 
 } 
 int getcode() 
 { 
  return code; 
 } 
 int getitems() 
 { 
  return item; 
 } 
 int getprice() 
 { 
  return price; 
 } 
/*operator invent2()    //convert invent 1 to invent 2 
{ 
 invent2 temp; 
 temp.code=code; 
 temp.value=price*item; 
 terurn (temp); 
} */ 
 
}; //end of source 
class invent2 
{ 
 int code; 
 float value; 
public: 
invent2() 
{ 
code=0; 
value=0; 
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} 
invent2(int x,int y)   //constructor2 
{ 
 code=x; 
 value=y; 
} 
void putdata() 
{ 
 cout<<"code:="<<code<<"\n"; 
 cout<<"value:"<<value<<"\n"; 
} 
invent2(invent1   p)         //conversion constructor convert invent1 type to invent2 
{ 
 code=p.getcode(); 
 value=p.getitems()*p.getprice(); 
} 
};  //end of destination class 
void main() 
{ 
 clrscr(); 
 invent1 s1(100,5,140); 
 invent2 d1; 
 float total_value; 
 total_value=s1; 
 d1=s1; 
 cout<<"Product details of invet1 type"<<"\n"; 
 s1.putdata(); 
 cout<<"\n stock value="<<endl; 
 cout<<"\n value="<<total_value<<endl; 
 cout<<"product details of invent2 type"<<endl; 
 d1.putdata(); 
 getch(); 
}//end of main function 
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