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Introduction to operator overloading
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int nX = 2;
int nY = 3;
cout << nX + nY << endl;
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Mystring cString2 "World!";
cout << cStringl + cString2 << endl;
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Overloadable operators
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2-Overloading the arithmetic operators
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A-Overloading operators using friend functions
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friend Cents operator+(const Cents &cl, const Cents &c2);
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Cents operator+ (const Cents &cl, const Cents &c2)
{

// use the Cents constructor and operator+ (int, int)
return Cents(cl.m nCents + c2.m _nCents);
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Cents cCentsl (0) ;
Cents cCents2(8) ;

Cents cCentsSum cCentsl + cCents2;
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Cents cCentsSum = cCentsl + cCents?;
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Cents operator+
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Cents cCentsSum =cCentsl.operator+ (cCents2);
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Cents operator+ (const Cents &cl, const Cents &c2)
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B-Overloading operators for operands of different types
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Cents cl = Cents(4) + 6;
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3-Overloading the 1/0 operators
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class Point
{
private:
double m_dX, m_dY, m_dZz;

public:
Point (double dX=0.0, double dY=0.0, double dz=0.0)
{

m_dX = dX;
m_dY = dY;
m_dZ = dz;

}

double GetX () { return m_dX; }

double GetY () { return m_dY; }

double GetZ () { return m_dz; }
i
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Point cPoint (5.0, 6.0, 7.0);

cout << " (" << cPoint.GetX() << ", " <<
cPoint.GetY () << ", " <<
cPoint.GetZ () << ")";
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Point cPoint (5.0, 6.0, 7.0);
cout << cPoint;
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class Point

{

private:
double m_dX, m_dY, m_dZ;

public:
Point (double dX=0.0, double dY=0.0, do
{

m_dX = dX;
m_dY = dy;
m_dz = dZ;

ostream& operator<< (ostream &out, Point &cPoint)

GetX () { return m_dX; }
return m_dY; }
return m_dZ; }

tream &out, Point &cPoint)

friend of the Point class, we can access




la%ug dﬂ‘ﬁ Aﬁé(’ﬁaiyﬂi Ls\aﬁéng C?Qb\) JJﬁﬂ\:ﬁﬂ cL& Cﬂ
b e ) il e 5

ostream& operator<< (ostream &out, Point &cPoint)

{

// Since operator<< is a friend of the Point class, we can access
// Point's members directly.

out << " (" << cPoint.m_dX << ", " <<
cPoint.m_dy << ", " <<
cPoint.m_dZ << ")";

return out;
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cout << cPoint << endl;
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cout << cPoint << endl;
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(cout << cPoint )<< endl;
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cout << cPoint
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Void<<end];
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(cout << cPoint )<< endl;

cout << cPoint
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Cout<<endl;
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int main ()

Point cPointl (2.0, 3.0, 4.0);

Point cPoint2(6.0, 7.0, 8.0);

using namespace std;

cout << cPointl << " " << cPoint2 << endl;

return 0;
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Overloading >>
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int main ()

{

using namespace std;
cout << "Enter a point: " << endl;

oint cPoint;

d: " << cPoint << endl;
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You entered: (3, 4.5, 7.26)
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friend ostream& operator<< (ostream &out, Point
&cPoint);
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friend ostream& operator<< (ostream &out, const
Point &cPoint);

ST



4-Overloading operators using member functions
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Cents Cents::operator—();

o Ledogxiy pe iy 45008
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Cents operator-(const Cents &cCents)

Overloading the binary addition (+) operator
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class Cents
{
private:
int m_nCents;

public:
Cents (int nCents) { m_nCents = nCents; }

// Overload cCents + int
friend Cents operator+ (Cents &cCents, int nCents);

tCents () { return m_nCents; }

is not a member function!
ents, int nCents)

+ nCents) ;

member function alaiiuly 406 438, ) 5



class Cents

{
private:
int m_nCents;

public:
Cents (int nCents) { m_nCents = nCents; }

// Overload cCents + int
Cents operator+ (int nCents);

int GetCents () { return m_nCents; }
bi

// note: this function is a member function!
Cents Cents::operator+ (int nCents)

{

return Cents (m_nCents + nCents);

}

Parameter 2 J:iiu friend function J! 2 1sBa3 L (53
parameter 1 Ji&iui member function Jidallyg
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friend operator+ (int, cCents)
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5-Overloading the increment and decrement operators
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Overloading prefix increment and decrement
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class Digit
{
private:
int m nDigit;
public:

Digit (int nDigit=0)
{

m_nDigit = nDigit;
}

Digité& operator++ ()
Digité& operator—-—()

4
4

int GetDigit () const { return m nDigit; }

i

igit& Digit::operator++ ()

If our number is already at 9, wrap around to 0

y at 0, wrap around to 9

ext number
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Overloading postfix increment and decrement
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class Digit
{
private:
int m _nDigit;
public:
Digit (int nDigit=0)
{
m_nDigit = nDigit;
}

Digité& operator++(); // prefix
Digit& operator——(); // prefix

Digit operator++ (int); // postfix
Digit operator-—-(int); // postfix

}

int GetDigit () const { return m_nDigit;

}i

Digité& Digit::operator++()
{

// If our number is already at 9, wrap around to
if (m_nDigit == 9)
m nDigit = 0;
// otherwise Jjust increment to next number
else
++m_nDigit;

return *this;

igit& Digit::operator—— ()
// If our number is already at 0, wrap around to 9
f (m_nDigit == 0)

m nDigit = 9;

otherwise just decrement to next number

temporary variable with our current digit
(m_nDigit) ;

perator to increment this digit
// apply operator

result
// return saved state

t)

riable with our current digit

increment this digit
ply operator

saved state
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Int main()
{
Int nuM=5;
Cout<<num-++;
Cout<<num;

ReturnO;

}
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6-Overloading the subscript operator
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anArray[0] = 7; // put the value 7 in the first element of
the array

A ghan o g giny IntList AN QOIS G gasd

class IntList

{

private:

int m anList[10];

.3l Ll J a5l Sy D& private (e 48 siadl lass

get sset I Jls padi iy

class IntList

{
private:
int m _anList[10];

public:
void SetItem(int nIndex,

int nData) { m_anList[nI

GetItem (int nIndex) { return m_anList[nIndex]; }
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class IntList
{
private:
int m _anList[10];

public:
int& operator[] (const int nIndex);

ator[] (const int nIndex)

m_anList Y Jseasll auliivd 1 Sy ¥ g [] aladiud vie Y
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IntList cMyList;
cMyList[2] = 3; // set a value
cout << cMyList[2]; // get a value
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7-Overloading the parenthesis operator
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class Matrix
{
private:
double adDatal([4] [4];
public:
Matrix ()
{
// Set all elements of the matrix to 0.0
for (int nCol=0; nCol<4; nCol++)
for (int nRow=0; nRow<4; nRow++)
adData [nRow] [nCol] = 0.0;
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8-Overloading typecasts

sha Jlint £.95 (e sitia i) Say 4 o (el g e 5 LS
.typecast J al233iul; double s £ 55 (e Al

int nValue
double dValue

Sl

nValue; // int

implicitly cast to a double
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class Cents
{
private:
int m_nCents;
public:
Cents (int nCents=0)
{
m_nCents = nCents;

}

int GetCents ()
void SetCents (int nCents)
i

{ return m_nCents; }

[ AU IS (g

{ m_nCents = nCents; }
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void PrintInt (int nValue)
{

cout << nValue;

}

int main ()
{
Cents cCents(7);

PrintInt (cCents.GetCents()) ;

return O;
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// print 7
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class Cents
{
private:
int m_nCents;
public:
Cents (int nCents=0)

{

m_nCents = nCents;

ded int cast
{ return m_nCents; }

m_nCents; }
m_nCents = nCents; }

.int 5 operator (mglo8 i xe Laa¥
Printint (&Sl Lue xiu) o Wla A
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int main ()
{

Cents cCents (7);
rintInt (cCents); // print 7
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int I cCents Jisail dala 43y jla iy IS 1) Enlly o 68y &5 -

operator int () 41y e i & iy #1 ) e

3

Printint ) dun &l int aai s Al s daleal) s3e LSl

Jie sail jxie sl N Cents DSl Josad V) (S

Cents cCents (7);
int nCents = static_cast<int> (cCents);
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class Dollars
{
private:

int m_nDollars;
public:

Dollars (int nDollars=0)

{

m_nDollars = nDollars;

}

// Allow us to convert Dollars into Cents
operator Cents() { return Cents(m nDollars * 100); }
i
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void PrintCents (Cents cCents)

{
cout << cCents.GetCents();

}

int main ()

{
Dollars cDollars(9);

PrintCents (cDollars); // cDollars will be cast to a Cents

return O;
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