
CS-481 C++ for C Programmers December 18, 2007

© 1998-2001, Jeffrey Blessing 1

Operator Overloading

1

Operator Overloading

2

Operator Overloading

×Operator is just a function
ðSyntactic convenience (òsugaró)

×Can overload functions
ðBy argument types (signature)

×So, can overload operators too
ðAt least one user-defined type
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Operator Overloading

×Can NOT use it to:
ðchange definition of built -in operators

Éwould be too confusing!

ðadd new operators to the language:

ÉCompiler wouldnõt know how to parse!

×Use it to make user code more 
understandable! 4

What We Want

Complex c1;

Complex c2;

Complex c3;

...

c3 = c1 + c2; // binary op

c2 = - c1;     // unary op

c1 = c3;      // assignment

c2 += c1;

if (c1 <= c2) // relation op
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Operator Functions

×Special function name:
ðKeyword operator plus symbol

ÉE.g.,  operator+ ,  operator<<

×Operator function syntax:
ðUnary vs. binary operator

ðGlobal function vs. member function
6

Four Possibilities

Best 
Practices

Global

Fn. Def.

Member

Fn. Def.

Unary 
operator

- , ++, -- * , () , []

Binary 
operator

+, - , * , / ,

==, != , <,

<=, >, >=,

<<, >>, &&,

|| , ! (unary)

=, +=, - =,

*= , /= , %=,

- >
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Global Binary Ops

×Two arguments to function
ðLeft and right operands

ðSame or different types

ÉAt least one user-defined (friend)

×Return value is result
ðUsually a newly constructed object

a = b + c;
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Global Binary +

class Complex

{

double re;

double im;

public:

...

friend const Complex operator+

(const Complex& c1,

const Complex& c2);

};

Complex ñ+ò operator declaration
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Global Binary +
Function definition

// inline

const Complex operator+

(const Complex& c1,

const Complex& c2)

{

return Complex(c1.re+c2.re,

c1.im+c2.im);

}
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// inline

const Complex operator+

(const Complex& c1,

const Complex& c2)

{

return Complex(c1.re+c2.re,

c1.im+c2.im);

}

Global Binary +
Constructor in return eliminates 

temporary variable
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Member Binary Ops

×Object of class is first operand
ðLeft hand side of operator

ðSpecified in function by this pointer

×Second operand is argument
ðMay be same class, or another type

ðOften passed as const reference

a = b + c;
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Member Binary Ops

×Return value
ðResult value for normal operators

ÉE.g., c = a+b; // return a+b
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Member Binary Ops

×Return value
ðResult value for normal operators

ÉE.g., c = a+b; // return a+b

ðReference to left operand for 
assignment operators

ÉE.g., a+=b;  // return a

ðAs in:   c = (a+=b);
14

Member Binary +

class Complex

{

double re;

double im;

public:

...

const Complex operator+

(const Complex& c) const;

};

Member binary function: ñ+ò
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Member Binary +

// inline

const Complex Complex::operator+

(const Complex& c) const

{

return Complex(re+c.re,

im+c.im);

}

Return expression value
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Member Binary +=

class Complex

{

double re;

double im;

public:

...

const Complex& operator+=

(const Complex& c);

};

Member binary function: ñ+=ò
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Member Binary +=

// inline

const Complex& Complex::operator+=

(const Complex& c)

{

re += c.re;

im += c.im;

return *this; // return ref

}

Return ref so expression value can be used

c = (a+=b);
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Global Unary Ops

×Usually one argument!
ðOperand value

ÉMust be user-defined type (friend)

×Return value is result
ðSimilar to binary operators
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Global Unary -

class Complex {

...

friend const Complex operator -

(const Complex& c);

};

const Complex operator -

(const Complex& c)

{

return Complex( - c.re, - c.im);

}
20

Member Unary Ops

×Object of class is operand
ðSpecified in function by this pointer

×Usually no arguments!!

×Return value
ðSimilar to binary operators
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Member Unary -
class Complex {

...

const Complex operator - ()

const;

};

const Complex Complex::operator - ()

const

{

return Complex( - re, - im);

}
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Special Case: ++, --

×Distinguish two cases
ðPrefix (++c , -- c)

ðPostfix (c++ , c-- )

×Postfix has dummy int

ðSecond arg for global function

ðOnly arg for member function
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++ and -- Operators

×Prefix signature:
friend const Complex 

operator++(const Complex& c);

×Postfix signature:
friend const Complex 

operator++(const Complex& c, 

int);

Global, unary operators
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Prefix ++ as Global Fn.
// declaration:

class Complex {

�«
public:

friend const Complex operator++

(const Complex& c);

};

// definition:

const Complex operator++(const Complex& c)

{

return Complex(c.re+1, c.im+1);

}


