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Subjects

• Overloading operators

• The keyword this

• Static members

• Relationships between 

classes
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Overloading operators

C++ incorporates the option to use language 

standard operators between classes in 

addition to between fundamental types. For 

example: 

int a, b, c;

a = b + c;

is perfectly valid, since the different variables of 
the addition are all fundamental types. 
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Some moment…

Nevertheless, is not so obvious that we can 

perform the following operation (in fact it is 

incorrect): 

struct { char product [50]; float price; } a, b, c;

a = b + c; 

The assignation of a class (or struct) to another 

one of the same type is allowed (default copy 

constructor). What would produce an error 

would be the addition operation, that in principle 

is not valid between non-fundamental types. 
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C++ benefits

But thanks to the C++ ability to

overload operators, we can get to do

that. Objects derived from composed

types such as the previous one can

accept operators which would not be

accepted otherwise, and we can even

modify the effect of operators that

they already admit.
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list of all the operators that can be overloaded

+ - * / = < > +=

-= *= /= << >><<=

>>= == != <= >= ++

-- % & ^ ! |~ &=

^= |= && || %= [] ()

new delete
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Prototype of overloading operators

To overload an operator we only need to 

write a class member function whose 

name is operator followed by the 

operator sign that we want to 

overload, following this prototype: 

type operator sign (parameters);
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An example the operator +

We are going to sum the bidimensional 

vectors a(3,1) and b(1,2). The addition 

of two bidimensional vectors is an 

operation as simple as adding the two x

coordinates to obtain the resulting x

coordinate and adding the two y

coordinates to obtain the resulting y. In 

this case the result will be (3+1,1+2) = 

(4,3). 
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The example 10-1 (1)
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The example 10-1 (2)
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The example 10-1 (3)

4,3
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Explian

If you are baffled seeing CVector so many times, 

consider that some of them make reference to 

the class name CVector and others are functions 

with that name. Do not confuse them: 

CVector (int, int);            // function name 

//CVector (constructor)

CVector operator+ (CVector);   // function 

//operator+ that returns CVector type
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overloading the arithmetic operator +

The function operator+ of class CVector is 

the one that is in charge of 

overloading the arithmetic operator +. 

This one can be called by any of these 

two ways: 

c = a + b;

c = a.operator+ (b);
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the assignation operator (=) between two classes

• As well as a class includes by deafult an empty and a copy 

constructor, it also includes a default definition for the 

assignation operator (=) between two classes of the 

same type. This copies the whole content of the non-static 

data members of the parameter object (the one at the 

right side of the sign) to the one at the left side. Of 

course, you can redefine it to any other functionality that 

you want for this operator, like for example, copy only 

certain class members. 
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how the different operator functions must be declared
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To prev. Table

* where a is an object of class 

A, b is an object of class B

and c is an object of class C. 
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Two ways

You can see in this panel that there are

two ways to overload some class

operators: as member function and as

global function. Its use is indistinct,

nevertheless I remind you that

functions that are not members of a

class cannot access the private or protected

members of the class unless the global
function is friend of the class
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The keyword this

The keyword this represents within a class 

the address in memory of the object of that 

class that is being executed. It is a pointer 

whose value is always the address of the 

object. 

It can be used to check if a parameter passed 

to a member function of an object is the 
object itself.
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The Program 10-2 (1)
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The Program 10-2 (2)
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operator=

It is also frequenty used in operator= member functions 

that return objects by reference. Following with the 

vector's examples seen before we could have written an 

operator= function like this: 

CVector& CVector::operator= (const CVector& 

param)

{ 

x=param.x;  

y=param.y;  

return *this;

}
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Static members

A class can contain static members, 

either data or functions. 

Static data members of a class are also 

known as "class variables", because 

their content does not depend on any 

object. There is only one unique value 
for all the objects of that same class.
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The example

For example, it may be used for

a variable within a class that

can contain the number of

objects of that class that have

been declared, as in the

following example:
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The Program 10-3 (1)
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The Program 10-3 (2)
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The explian

In fact, static members have the same properties

as global variables but they enjoy class scope.

For that reason, and to avoid that they may be

declared several times, according to ANSI-C++

standard, we can only include the protype

(declaration) in the class declaration but not the

definition (initialization). In order to initialize a

static data-member we must include a formal

definition outside the class, in the global scope,

as in the previous example.
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unique variable

Because it is a unique variable for all the objects

of the same class, it can be referred to as a

member of any object of that class or even

directly by the class name (of course this is only

valid for static members):

cout << a.n;

cout << CDummy::n; 

These two calls included in the previous

example are referring to the same variable: the

static variable n within class CDummy.
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Additional

Just as we may include static data within a class,

we can also include static functions. They

represent the same: they are global functions

that are called as if they were object members of

a given class. They can only refer to static data,

in no case to nonstatic members of the class, as

well as they do not allow the use of the keyword

this, since it makes reference to an object

pointer and these functions in fact are not

members of any object but direct members of

the class.
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Relationships between classes

Friend functions (friend keyword)

In the previous section we have seen

that there were three levels of internal

protection for the different members

of a class: public, protected and

private. In the case of members

protected and private, these could not

be accessed from outside the same

class at which they are declared.
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the friend keyword

Nevertheless, this rule can be transgressed with 

the use of the friend keyword in a class, so we 

can allow an external function to gain access to 

the protected and private members of a class. 

In order to allow an external function to have 

access to the private and protected members of 

a class we have to declare the prototye of the 

external function that will gain access preceded 

by the keyword friend within the class 
declaration that shares its members.
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The Program 10-4 (1)
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The Program 10-4 (2)
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The Program 10-4 (3)
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Explain to 10-4

From within the duplicate function,

that is a friend of CRectangle, we have

been able to access the members width

and height of different objects of type

CRectangle. Notice that neither in the

declaration of duplicate() nor in its

later use in main() have we considered

duplicate as a member of class
CRectangle. It isn't.
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Explain to 10-4

The friend functions can serve, for example,

to conduct operations between two different

classes. Generally the use of friend functions

is out of an object-oriented programming

methodology, so whenever possible it is

better to use members of the same class to

make the process. Such as in the previous

example, it would have been shorter to

integrate duplicate() within the class
CRectangle.
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Friend classes (friend)

Just as we have the possibility to define 

a friend function, we can also define a 

class as friend of another one, 

allowing that the second one access to 

the protected and private members 

of the first one. 
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The Program 10-5 (1)
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The Program 10-5 (2)
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Explain to 10-5

In this example we have

declared CRectangle as a friend

of CSquare so that CRectangle

can access the protected and

private members of CSquare,

more concretely

CSquare::side, that defines the
square side width.
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Explain to 10-5

You may also see something new in the first

instruction of the program, that is the empty

prototype of class CSquare. This is

necessary because within the declaration of

CRectangle we refer to CSquare (as a

parameter in convert()). The definition of

CSquare is included later, so if we did not

include a previous definition for CSquare

this class would not be visible from within
the definition of CRectangle.
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Explain to 10-5

Consider that friendships are not

corresponded if we do not explicitly specify

it. In our CSquare example CRectangle is

considered as a class friend, but CRectangle

does not do the proper thing with CSquare,

so CRectangle can access to the protected

and private members of CSquare but not

the reverse way. Although nothing prevents

us from declaring CSquare as a friend of
CRectangle.
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Have you questions?
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Summary

• Overloading operators

• The keyword this

• Static members

• Relationships between classes
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End of…

Thank you for

ATTENTION


