Operator Overload



Operator function

 When at least on operand is an object, an
operator is a function

* Operator overload: define an operator

function int (int x, int vy) {

return + V;
b

8.cpp:7:5: error: overloaded 'operator+' must have at least one parameter of
class or enumeration type

int operator + (int x, int y) {

A

1l error generated.



Operator Overload

 Asaglobal  class A {};

function (int x, A v) {

cout << "In operator +" <<
return A();

int () {
100 + Xx;
operator+(100, x);



Operator Overload
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(if?t ’ ’ Z) {
return A():

}

8.cpp:25:3: error: overloaded 'operator-' must be a unary or binary operator
(has 3 parameters)
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Operator Overload

// bool operator == (A x, A y) {}

(int x, ) 1 REIRIERT . 2

return +Y; )5 T T A BRI
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(int x, ) { R BT HF

return + Y



Operator Overload

* Not all operators can be overloaded
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int () {

o N m(3,4);
ﬁﬂj‘ gi&lﬂ 2 | [l const &r =m;
class cin >> m[2.31];

{ cout << r[2.3] <<
int , ’ ;
<double> ’
public:
(int WS, int ) ( ), ( ) {
.resize( * ); 517 i F—/~double
} P AN index.
double & (double 1) A X H A — AN A
return [int (1) + 10xint(i-int(i))];
}
const double & (double 1) const {
return [int(1i)* + 10xint(i-int(i))];
}

};
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class Matrix
{
int rows, columns;
vector<double> data;
public:
Matrix(int rows, int columns) : rows(rows), columns(columns) {
data.resize(rows * columns);
}

———~//-double-&-operator[](double-i)-{]
————//-—return-data[int(i)*columns-+-1@*int(i—int(i))];]

int main() {

Matrix m(3,4);
M I ’
const double & operator|](double i) const { C?"St Matrix & r = m;
return datalint(i)kcolumns + 10xint(i-int(i))]; cin >> m[2.3];
} cout << r[2.3] << endl;
}; ¥

8.cpp:95:6: error: invalid operands to binary expression ('std::_ l::istream'
(aka 'basic_istream<char>') and 'const double')
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o YDA}
class Matrix
{
int rows, columns;
vector<double> data;
public:
Matrix(int rows, int columns) : rows(rows), columns(columns) {
data.resize(rows * columns);
}

double & operator![] (double i) {
return datalint(i)xcolumns + 10xint(i-int(i))];
}

——//-const-double-&-operator[](double-i)-const-{ GUIEE Matrix ? r=m
—//-—return-data[int(i)*columns-+-10xint(i-int(i))]; cin >> m[2.3];

—//} ) cout << r[2.3] << endl;
}.

int main() {
Matrix m(3,4);

8.cpp:96:11: error: no viable overloaded operator[] for type 'const Matrix'
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Overload type operator

class
{
int , :
<double> ;
public:
(int , Int ) ( ),
.resize( * )
¥
double & (int r, int c) {
return [r % + cl;
¥
const double & (int r, int c) const {
return [r * + cl;

}



int

Overload type operator

(int ) (1), ( ) { int — Matrix
.resize( );
¥
(Const <double> & ) . VeCt0r<dOUb|e> — Matrix
(1), ( . ()), ( ) {}
operator () const { return . (); } Matrix — int
operator <double>() const { return A
Matrix — vector<double>
() {
m(10):
int =m;
cout << "size is " << << .
cout << "size is " << int(m) << ;
cout << "size is " << (int)m << ;
<double> =m;



Operator Overload

(double x) : rows(1),
o EF MR, .resize(1);
> ) [0] = x;
IR NNDTE }
& (const

*xthis = xthis + v;
*this;

(const
. // REFESAEEENdouble

int () {
m(3,4);
. // BEAnFHTE
cout << 10 + m << ;
cout << m + 100 << ;

&

, const



Overload << and >>

int size(int dim) const {
if (dim == 0) return rows;
return ;
}
b
ostream & operator << (ostream & out, const
out << m. () << "™ " << m. (1) << endl;
for (int i = 0; i < m. (0); ++ 1) {
for (int i = 0; 7 < m. (1); ++ j)

out << m.get(i, j) << " ";
out << endl;

}

return out;



Overload << and >>

istream & operator >> (istream & in, Matrix & m) {
int rows, columns;
in >> rows >> columns;
Matrix tmp(rows, columns);
for (int i = 0:; 1 < rows; ++ 1)
for (int j = 0; j < columns; ++ j)
in >> tmp.get(i, j);
m = tmp;
return in;



#include <fstream>

OVGHOad using namespace std;

int main() A{
<< and >> Matrix m1(3,4);
for (int 1 = 0; 1 < 3; ++ 1)
for (int 7 = 0; ] < 4; ++ 7])
ml.get(i, j) = 1i%x 4 + j + 1;

ofstream out_file("matrix.txt");
® O @ | matrix.txt out_file << ml;
out_file.close();

12 Matrix m2(4, 5);

| ifstream in_file("matrix.txt");
in_file >> m2;
in_file.close();

cout << mZ;



Overload ++ and --

& () { // ++i, siERI
for (int i = 0; < . (); ++ 1) ++ [i];
return xthis;

(int) { // i++, BEFER
(xthis);
for (int 1 = 0; 1 < . (); ++ 1) ++ [i];
return ;



Overload ++ and --

int main() {
Matrix ml(3,
for (int i = < 3; ++ 1)
for (int 1 = 0; ] < 4; ++ 1)

ml.get(i, j) =1 x4 + j + 1;
cout << ++ ml << endl;
cout << ml ++ << endl;
cout << ml << endl;
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Overload ()

// double & get(int r, int c) {

// return data[r *x columns + c];

// }

// const double & get(int r, int c) const {

// return data[r x columns + c];

/] }

double & operator () (int r, int c) {
return datalr % columns + cl;

}

const double & operator () (int r, int c) const {
return datalr % columns + cl;
}



Overload ()

int main() {
Matrix m(3,4);

for (int i = 0; 1 < 3; ++ 1)
for (int i = 0; 1 < 4; ++ 7)
m(i, j) =1 x4+ 7+ 1; // #1
const Matrix & r = m;
for (int i = 0; i < 3; ++ i) {

for (int i = 0; 7 < 4; ++ 7)
cout << r(i, j) << "™ "; // #2
cout << endl;
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