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10.1 fraRBHEFTEE
Operator Overloading

* Operator overloading allows the programmer to
define versions of the predefined operators for
operands of class type.

* Operator overloading is just “syntactic sugar,” which
means it is simply another way for you to make a
function call.

* The difference is that the arguments for this function
don’t appear inside parentheses, but instead they
surround or are next to characters you’ve always
thought of as immutable operators.

@7$4H 26 H 128} #10E BHEFER @ ﬁ



Syntax

* Defining an overloaded operator is like
defining a function, but the name of that
function is operator@, in which @ represents
the operator that’s being overloaded.

 Return type Name (parameters list);
* Return type operator(@ (parameters list);
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Syntax

 The number of arguments depends on two factors:

* 1. Whether it’s a unary operator (one argument) or a
binary operator (two arguments).

* 2. Whether the operator is defined as a global
function (one argument for unary, two for binary) or
a member function (zero arguments for unary, one
for binary — the object becomes the left-hand
argument).
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#include <iostream>

using namespace std;

class Complex

d

public:
Complex( ) {real=0;imag=0;}
Complex(double r,double i) {real=r;imag=i;}
Complex complex add(Complex &c2);

=K Y EYII

void display(); /75 BH 5 HH BRI X
private:

double real; /IS5

double imag; /I REER
HE
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Complex Complex::complex add(Complex &c2)
d

Complex c;

c.real=real+c2.real;

c.imag=imag+c2.imag;

return c;

]
void Complex::display( ) /15 S H BR 2

{cout<<"("<<real<<","<<imag<<'"i)"<<endl;}
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int main( )

d
Complex c1(3,4),c2(5,-10),¢3; //EX3INEE N H
c3=cl.complex add(c2); /18 F B B0H b eg
cout<<"cl="; cl.display( );
cout<<"c¢2="; c2.display( );
cout<<"cl+c2="; c3.display( );
return 0;
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Method of Operator Overloading

BERIBHEFTHIRE— T

BREIZRAY operator IZHFFZHIR FESFKF))

{ IBHEFRIERMLHE |

€€
¥ “+7H

~Complex2R(E )Nk &

Complex operator+ (Complex& c1,Complex& c2);
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#include <iostream>
using namespace std;
class Complex
d
public:
Complex( ){real=0;imag=0;}
Complex(double r,double i){real=r;imag=i;}
Complex operator+(Complex &c2);
void display( );
private:
double real;
double imag;

§5
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Complex Complex::operator+(Complex &c2)
d
Complex c;
c.real=real+c2.real;
c.imag=imag+c2.imag;
return c;
j
//[Complex Complex::operator + (Complex &c2)
//{return Complex(real+c2.real, imag+c2.imag);}

void Complex::display( )
{ cout<<"("<<real<<","<<imag<<"i)"<<endl;}
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int main( )

d
Complex ¢c1(3.4), ¢2(5,-10), ¢3;

c3=cl+c2; // cl.operator+(c2)

cout<<"cl="; cl.display();
cout<<"¢2="; c2.display();
cout<<"cl+c2=";c3.display( );

return 0;
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10.4 12 FRF 5 30 2R BB R AR 7 bR BN AR e R 3
Overloading Operator as Class Member & Friend Function
“+*RBXBBER, AHAEBRBRE—13H?
X T el+e2, 97 Pk R A Ncel.operator+(c2)

c.real=real+c2.real;

c.imag=imag+c2.imag;

thistg[mlcl. realBlthis->real, HtfZcl.real.
c.real=cl.real+c2.real;

c.imag=cl. imag+c2 imag;

— B HEEFEBRARARE, BUEEBER
B ﬁ?‘ﬂim@%{ Why ?

F'b
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#include <iostream>

using namespace std;

class Complex

d

public:
Complex( ){real=0;imag=0;}
Complex(double r,double i){real=r;imag=i;}
friend Complex operator + (Complex &cl,Complex &c2);
void display( );

private:
double real;
double imag;

§5
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Complex operator + (Complex &cl,Complex &c2)
{return Complex(cl.real+c2.real, cl.imag+c2.imag);}
void Complex::display()
{cout<<"("<<real<<","<<imag<<"i)"<<endl;}
int main( )
d

Complex ¢1(3,4),¢2(5,-10),¢3;

c3=cl+c2; // operator+(cl,c2)

cout<<"cl="; cl.display( );

cout<<"c¢2="; c2.display( );

cout<<"cl+c2 ="; c3.display( );

return 0;
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Complex Complex::operator+(int &i)
{return Complex(real+i,imag);}
c3=c2+i; //c2.0perator+(i)
c3=1t+c2;

/[ 1.operator+(c2) , error: no operator defined which

takes a left-hand operand of type 'int' (or there is no
acceptable conversion)

KIaHFESRBAE IR R, SHERT

(EBUAAR — AR R BNEHFTE
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Complex operator+(int &i, Complex &c¢)

{return Complex(i+c.real,c.imag);}

c3=c2+i;

R7:P

IR EEH R HE

S A

ILAC

2
o~

'4‘91

RIAILEC

t, NNBER —RKEER

Complex operator+(Complex &c, int &i)

{return Complex(i+c.real,c.imag);}

-

B— RO X H B E AT
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c3=itc2; //1
/5B R
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C+H+tillzg: BMEESHEA. ThHhEeHEAF. REAHEHE
FF 5 I RE LN R BRI EL
MIEN “<<>HBRBUSERFF “>>7, RYUEKEH
77 1) A ﬁaixjy%%ﬁiﬁ%%(o

. AHICHRFERG W Visual C++ 6.0)¥% A 5B
ESLIMCHIRHE, BERTREEA G R hH KA
FIER R BB ESR AR TR .. BHEZHK.hIL
A PASZ R LIRS RE

#include <iostream.h>
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Binocular Operator Overloading

/14110.4 E & String XN Hiz B

// (1) #3LString2R

#include <iostream>

using namespace std;

class String

d

public:
String( ){p=NULL;} /1BR I\ 1) 3 R 3
String(char *str); /1163 R
void display( );

private:
char *p;

¥5

9
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String::String(char *str) /178 M 6] 3 PR
IMEp TR A1 LS 717 &

{p=str;}
void String::display( )
{cout<<p;}

int main( )

d

T4

) iR BN EZ

String string1("'Hello"),string2(''Book"");

stringl.display( );
cout<<endl;
string2.display( );
return 0;
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#include <iostream>
#include <string>
using namespace std;
class String
d
public:
String( ){p=NULL;}
String(char *str);

N e Vo 2a 7K {3
MNMaHEFF “>»

friend bool operator>(String &stringl,String &string2);

void display( );
private:
char *p;

¥5
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String::String(char *str)
p=strs;

1)
jugn)

void String::display() /% H p s 7] B £

cout<<p;}

bool operator>(String &stringl,String &string2)

d
if(stremp(stringl.p,string2.p)>0)
return true;
else return false;

)
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int main( )

d
String string1(''Hello"),string2("'Book"");
cout<<(stringl>string2)<<endl;

return 0;
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/IFEString 44 7= B Hh 38 24 B i 2R
friend bool operator> (String &stringl, String
&string2);

friend bool operator< (String &stringl, String
&string2);

friend bool operator==(String &stringl, String&
string2);
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bool operator>(String &stringl,String &string2) IIXTBHEFF “>7EE
{
if(strcmp(stringl.p,string2.p)>0)
return true;
else
return false;
3
bool operator<(String &stringl,String &string2) IINBHEFF “<EH,
{
if(stremp(stringl.p,string2.p)<0)
return true;
else
return false;

}

bool operator==(String &stringl,String &string2)  /XTI2HEFF “=="E#;
{
if(stremp(stringl.p,string2.p)==0)
return true;
else
return false;
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int main( )

d

String
stringl (""Hello"),string2("Book"),string3("Computer'");

cout<<(stringl>string2)<<endl;
cout<<(stringl<string3)<<endl;
cout<<(stringl==string2)<<endl;

return 0;
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#include <iostream>

using namespace std;

class String

d

public:
String( ){p=NULL;}
String(char *str);
friend bool operator>(String &stringl,String &string2);
friend bool operator<(String &stringl,String &string2);
friend bool operator==(String &stringl,String &string2);
void display( );

private:
char *p;

Iz
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String::String(char *str)

p=str;}

void String::display()
{cout<<p;}

/I8 H p AT 98 [H B 715 B

| 4

bool operator>(String &stringl,String &string2)

d

if(stremp(stringl.p,string2.p)>0)

return true;
else
return false;

@ﬁﬁm 26 H 128}
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bool operator<(String &stringl,String &string2)
d
if(strcmp(stringl.p,string2.p)<0)
return true;
else
return false;
§
bool operator==(String &stringl,String &string2)
d
if(strcmp(stringl.p,string2.p)==0)
return true;
else
return false;

¥
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void compare(String &stringl,String &string?)
d
if(operator>(stringl,string2)==1)
{stringl.display( );cout<<">";string2.display( );}
else if(operator<(stringl,string2)==1)
{stringl.display( );cout<<"<";string2.display( );}
else if(operator==(stringl,string2)==1)
{stringl.display( );cout<<"="';string2.display( );}
cout<<endl;

h
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int main( )

d
String string1(''Hello"),string2("'Book"),
string3(""Computer'"),string4("Hello");

compare(stringl,string2);
compare(string2,string3);
compare(stringl,string4);

return 0;
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10.6 EIL B H iz H LT
Monocular Operator Overloading

%110.5 ﬁ—‘/\Tlmeﬁi A& }3}? R minute(73-)F
sec(Bh), RMPER, BIKE—D, Wm0 H—718,
R XM IRE . B R - A HIME .

Bt EFERPEER “++7,
CHZIE: FEEMBER)EEAFESHRLES, Hin—
Mt S, G EQ@(Q@)L%HE@L

|Irn||

@WMH 26 H 128} $10E BEHRFER : 32=



#include <iostream>
using namespace std;
class Time

d

public:
Time( ){minute=0;sec=0;} /IBRINFA 1 BR 3L
Time(int m,int s):minute(m),sec(s){ } /1% BRI £ E 2}
Time operator++(); /I FHFF BB R
void display( ){cout<<minute<<":"<<sec<<endl;}

private:
int minute;
int sec;

5
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Time Time::operator++() /15 XIa FH AT B EH R
d
if(++sec>=60)
{ sec-=60; ++minute;} /1% 60> 1438
return *this; /3R [B] 24 B X SR AR
§
int main( )
d
Time timel(34,0);

for (int i=0;i<61;i++)
{ ++timel; timel.display( );}
return 0;

h
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#include <iostream>

using namespace std;

class Time

{

public:
Time( ){minute=0;sec=0;}
Time(int m,int s):minute(m),sec(s){}
Time operator++(); /FHHEE “++7E

e
(N
I
=
=
Lirmly
(I
St

Time operator++(int); /FHFE “++7E

void display( ){cout<<minute<<":"<<sec<<endl;}

private:
int minute;
int sec;

!5
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Time Time::operator++() IIENXETE “+PHEIBRE

d

if(++sec>=60) {sec-=60;++minute;}

return *this; /AR [B] B & X &
5
Time Time::operator++(int) IIRXGE “+EEH R
d

Time temp(*this);

sect++;

if(sec>=60) {sec-=60;++minute;}

return temp; /3R [B] B 0T BIXT 5
h
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int main( )

d
Time timel(34,59),time2;
cout<<" timel : "; timel.display( );
++timel;

cout<<"++timel: "; timel.display();
/1% B IHT X RAE R 45 time2
time2=timel++;

cout<<"timel++: "; timel.display( );

cout<<" time2 :"'; time2.display( );
return 0;
]
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10.7 EE AN FEFMARBEEE A
Stream Insertion & Extraction Operator Overloading

CHEITBAIBHEA “<<"HRRPIZEF “>>"7
CHTEREFIRER .

F'b

cinfllcoutsy B 5 A\ it Kistream A %y H i ZRostream
HIXT S

1'\L

ER PSR LS AR “<<R “>> T T
BR, 2 (ERUENE BB,
SRt R -+ e T O B8
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] “<<M “S> R AN H CE HRRE

iR G

IR E AT E 2

Xf “<<rF “>> EFHIRBILUNT -

istream & operator >> (istream &,classname &);

ostream

& operator << (ostream &, classname &);

HBERFE

5, “>>7R “<< I RBUE AR TE R R

ﬁﬂ'ﬁl%ﬁ T AN B E A1 XN LR R &
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10.7.1 ERWMB\EABHEHFT “<<
/151107 B K “<< %t B4

#include <iostream>
using namespace std;
class Complex
d
public:
Complex( ){real=0;imag=0;}
Complex(double r,double i){real=r;imag=i;}
Complex operator + (Complex &c2);
friend ostream& operator << (ostream&,Complex&);
private:
double real, imag;

¥5
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Complex Complex::operator + (Complex &c2)
{return Complex(real+c2.real,imag+c2.imag);}
ostream& operator << (ostream& output, Complex& ¢)

d

output<<"("<<c.real<<"+"<<c.imag<<"i)'"<<endl;
return output;

h

int main( )

d
Complex c1(2,4),¢2(6,10),c3;
c3=cl+c2;
cout<<c3;
return 0;

¥
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BEAFEH R KIS outputZostreamB X Z 15| H
cout<<c3;

“<<”HJ /L [l coutSZ ostream X 2\0 “<<*H)ATH 32
ComplexiX R . WiIFERGMEREN

operator<<(cout,c3)
ostream& operator<<(ostream& output,Complex& c)
d
output<<"("<<c.real<<"+'"<<c.imag<<"i)"<<endl;
return output;

h
A F R A 2 T HRAT
cout<<"("<<e3d.real<<"+"<<c3.imag<<"i)"<<endl;

return cout; /EREFH “<<’RCHFE X HARIBEAR

T
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return outputf{E

- TEH R REEL M H ARG B

- outputZ2LScout) 5| FHEI 54, bﬂ] H LR [F]— B
ijlj, return outputilZreturn cout, R H FicoutFIPUIRIR

’ Eﬂﬁﬁﬁtﬂﬁm%ﬁ

> 1?! ﬁﬂ:

¢ cout<<c3<<c2;

o« AT cout<<c3, R[EMEREEFHNBHITIT FKcout, K,
cout<<c3<<c2H HA T cout(FHE)<<c2.

o BERF “<<LEMRostreamIEX} K cout, Al ComplexH
Re2, MEXKHARBERF “<<?EHEL, FTEHRHR
A K HIE

c BHEHF “<<HIFRBBIFE NS R RAE R ostream
REBFIGIH, BN T IR E cout K 4 Ri{E UEZELLH
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/15110.8 EFHRRBUEESF “>> .

#include <iostream>

using namespace std;

class Complex

d

public:
friend ostream& operator << (ostream&,Complex&);
IIFHERIBEF “<<”
friend istream& operator >> (istream&,Complex&);
/I EHEERF “>>”

private:
double real;
double imag;

55

F'l
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ostream& operator << (ostream& output,Complex& c)

d

output<<"("<<c.real;

if(c.imag>=0) output<<“+”; //FE# A LN ERTEIN “+75
output<<c.imag<<“i)’<<endl;

return output;

h

istream& operator >> (istream& input,Complex& ¢)

d

cout<<"input real & imaginary part of complex number:";
input>>c.real>>c.imag;
return input;

h
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int main( )

d
Complex cl,c2;
cin>>cl1>>c2;
cout<<"cl="<<cl<<endl;
cout<<"c¢2="<<c¢2<<endl;
return 0;
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Type Conversion

 In C and C++, if the compiler sees an expression or
function call using a type that isn’t quite the one it
needs, it can often perform an automatic type
conversion from the type it has to the type it wants.

* In C++, you can achieve this same effect for user-
defined types by defining automatic type conversion
functions. These functions come in two flavors:

a particular type of constructor and an overloaded
operator.
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Complex( );

2 H I35 PR 5L

B R B — 13

Complex(double r,double i);

52 1| #9385 BR 4
Complex (Complex
2 i 16 BRI 2L

&ce);

Complex(double r) {real=r;imag=0;}

@7@4)@ 26 H 128}
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10.8.3 KA ¥ R &L

KA ¥E ¥ R 2 (type conversion functlon) A AR —
REIX REE B — 18 2 R B HHiE

REVL B bR B BEE VRN R BREL T e e RA,
WA B, HLR FHE A ST o o O 1 K
RERFER . H—REAN

(—)perator RA4()
{SEIEEBRIIEH))

UN7E ComplexaRH X E XK
operator double()
{return real;}
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#include <iostream>

using namespace std;

class Complex

d

public:
Complex( ){real=0;imag=0;}
Complex(double r,double i){real=r; 1ma§g—1 }
Complex(double r) {real=r;imag=0;} //¥% P ) X R 3
/loperator double( ) {return real;}  //2SBIHEH0 PR 2]
frlend Complex operator+ (IComplex c1,Complex c2); //ZH

REEGERSI . B A 5
void display( ),

private:
double real;
double imag;

§5
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Complex operator+ (Complex c¢1,Complex c2)
{return Complex(cl.real+c2.real, cl.imag+c2.imag);}

void Complex::display( )
{cout<<"("<<real<<","<<imag<<'"i)"<<endl;}

int main( )
d
Complex ¢1(3,4),¢2(5,-10),c¢3;
double d1=0,d2=2.5;
c3=cl+c2;
/[d1=c1+c2;
c3=cl+d2;
c3=d2+cl;
//[d1=d2+cl;
return 0;

)
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c3=cl+c2; //OK

dl=cl+c2;

'I%Cl 52N R ;%\*Hﬂﬂ, 18 2| — Mk B 1 Complex

RS, HAHARAERRRBGEIRN BN RERA
doubleéﬁc , RIERZAdL,
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IR
c3=cl+d2;

//%ﬁ%%?}‘ﬁilﬁ E 2B Noperator+(cl,2.5)
8 X T BB E R,
X, RGHGH

A B E’]Complex
c3=cl1+d2/ i HZF

=

LB A(2.5+00)

operator+(c1,Complex(2.5))

T
¢3=d2+cl; //

@ﬁﬁm 26 H 128}
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SR,
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#include <iostream>
using namespace std;
class Complex
{
public:
Complex( ){real=0;imag=0;} //ER\}Ji& & &
Complex(double r,double i){real=r;imag=i;} /i S ¥ HI}Ji& & H
Complex(double r) {cout<<"##H &K E called!"<<endl;real=r;imag=0;} //F& ¥ it & H
operator double() {cout<<"ZERIEEW K called!"<<endl;return real;} //ZERIEEH R
friend Complex operator+ (Complex c¢1,Complex c2);
friend Complex operator+ (Complex cl,double c2);
friend Complex operator+ (double c1,Complex c2);
void display( );
private:
double real;
double imag;
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Complex operator+ (Complex c1,Complex c2)

d
cout<<"Complex operator+ (Complex c1,Complex c2) called!'"<<endl;
return Complex(cl.real+c2.real, cl.imag+c2.imag);

§

Complex operator+ (Complex cl,double c2)

d
cout<<"Complex operator+ (Complex cl,double c2) called!'"<<endl;
return Complex(cl.real+c2, cl.imag);

§

Complex operator+ (double c1,Complex c2)

d
cout<<"Complex operator+ (double c1,Complex c2) called!'"<<endl;
return Complex(cl+c2.real, c2.imag);

§
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void Complex::display( )
{cout<<"("<<real<<","<<imag<<"i)"<<endl;}
int main( )
d

Complex ¢1(3.,4),c2(5,-10),c3;

double d1,d2=2.5;

c3=cl+c2;

dl=cl+c2;

dl=d2+cl;
c2=cl+d2;
return 0;
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