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Operators That May Be Overloaded

+ - * / 3
& -~ . ’ -
< > <= >= ++ - -
<< >> == = && | |
. - [ = $= = &=
- ‘= << >>= [] ()
-> - new new [] delete delete []

Operators That Cannot Be Overloaded

?:

. *
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& R A B HEA
>$ﬁiv¢ ARG R (5 )
LA (2554 s AT
> A7 DIANE SR (+, -, *, &) — TCIE S 2
b oyl = K
¢ & %Jzﬁféfﬁﬁ DL SE RN S-SR N Bis 5
. T cAR B EN R E, HEIFEEMNT
BN A DA AR
I/ error: cannot redefine the built-in operator for ints
Int operator+(int, int);
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AR U P38 R 5 B B R
B3 87 R 8
// equivalent calls to a nonmember operator function

datal + dataz; // normal expression
operator+(datal, data2); // equivalent function call

& 0] DL A I F Al fa ds B AT R AR

datal += dataz; /] expression-based "call"

datal.operator+=(data2); //equivalentcall to a
member operator function
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class Sales_data {
public:
Sales data() {},
Sales data(const std::string &s, unsigned n, double p):
bookNo(s), units_sold(n), revenue(p*n) { }
Sales data(const std::string &s): bookNo(s) { }
std::string isbn() const { return bookNo; }
private:
double avg_price() const
{ return units_sold ? revenue/units_sold : 0; }
std::string bookNo;
unsigned units_sold,;
double revenue;

};

11
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e EBENGHIE NSRS E
B ostreamX % 1) 5]
AN 5 SR EATEIZS [ const &
F0 e operator<<— & [ ostream 1 5]

iﬁ] ostream &operator<<(ostream &o0s, const Sales_data

UL &item)

L] {

iz_; 0s << item.isbn() << " " << item.units_sold << " "

o ez << item.revenue << " " << item.avg_price();
return os;

1~F }
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\n
i

* B SR e istream % f) 51 1
B MBS B MICER R R3]
N i [Alistream i) 5| A

Istream &operator>>(|stream &is, Sales_data &item)

{
*u double price; // no need to initialize; we'll read into price

iﬁ] before we use it

Is >> item.bookNo >> item.units_sold >> price;

tj If (is) // check that the inputs succeeded
S— item.revenue = item.units_sold * price;
,j:Z’_K‘__ else
item = Sales_data(); // input failed: give the object the default
- state _
1-\—‘|- return 1Is;
¥
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T & AT 5 NS ST AT RE AR N i iR
= > A e A IR R EER, SRR

NS
B e AR B S A
A AR SRR, 12
& If (is) I/ check that the inputs succeeded
% Iitem.revenue = item.units_sold * price;
"f—“_’f else
V item = Sales_data(); // input failed: give the object

the default state

14
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> FAY R AR € LHEAREERT
/[ assumes that both objects refer to the same book
Sales data
operator+(const Sales_data &lhs, const Sales data &rhs)
{
Sales data sum = lhs; // copy data members from Ihs into sum
sum += rhs; /[ add rhs into sum
return sum;

}

16
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Yo way
Wi 0 FRAH S
7& bool operator::(const Sales data &lhs, const Sales data
&rhs)
Mmoo
\ return Ihs.isbn() == rhs.isbn() &&
x Ihs.units_sold == rhs.units_sold &&
f'z& } Ihs.revenue == rhs.revenue;
12 bool operator!=(const Sales_data &lhs, const Sales_data
== &rhs)
{
’r\k return !(Ihs ==rhs);

}

17
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& — LV TN
> U RSB KT AN G G e 15 AH 55 1Y #A R
, DU R A R 2 e Y Rl operator==f] IE—>
L3/ 1)y 44 BRI A
>IN 2K E X T operator==, B HMNI%E X
operator!=
SR H S8 B2 P 0 — N BB TR AT
25 B —A
> WNR A€ X T operator==, Ni%iaFH LT
e A e @ X R B A S B
v B AT N 1% B A LI
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’
I

& stringFE &) | 2 ME 12 AT R 2L

,J:Z,—E' // illustration of assignment operators for class string
E'- class string {
,’f"T"E public:

- string& operator=(const string &);  // s1 = s2;
string& operator=(const char *); [/ s1 = "str",;
string& operator=(char); [[sl="c";

/...
b

> SCRPUN T B RE 3R 1E -

string car (‘"Volks");

car = "Studebaker"; // string = const char*
string model,

model = "T"; // string = char

S AR 2 2

21
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// member binary operator: left-hand operand is bound to
the implicit this pointer

// assumes that both objects refer to the same book
Sales data& Sales data::operator+=(const Sales_data &rhs)
{

units_sold += rhs.units_sold;

revenue += rhs.revenue;

return *this;

S G O 2! 3 0343

}
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class HasPtr {
public:
HasPtr(const std::string &s = std::string()):
ps(new std::string(s)), i1(0) { }
char& operator[](std::size_t n)
{ return ps[n]; }  // nshould be a valid index
const char& operator[](std::size t n) const
{ return ps[n]; }
// other members as before
private:
std::string *ps;
int i

3

S G O 2! 3 0343
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class HasPtr {

= public:

i'%' /[ iIncrement and decrement

f\ﬂ HasPtr& operator++();  // prefix operators
|'= HasPtr& operator--();

N /[ other members as before

/\u_ private:

E std::string *ps;

int I

26
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I prefix: return a reference to the incremented / decremented object
= HasPtr& HasPtr::operator++()

I . {
iﬂaﬂ /I if 1 already points past the end of the container, can't increment it
f\u ++i; /[ advance the current state

. return *this;

BH
\ —_ A
/Jo
i HasPtr& HasPtr::operator--()
1L |
=23 /[ if 1 1s zero, decrementing it will yield an invalid subscript
i -1; r_nove the current state back one element
1~ return *this;

}

27
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= intzE =

18 o (G BIE N, HiE R ANE SR
7 A 0 52 2

|'= class HasPtr {

o public:

/0 // increment and decrement

iz__z' HasPtr& operator++(int);  // postfix operators
et HasPtr& operator--(int);

/] other members as before

1~ b

28
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I/ postfix: increment/decrement the object but return the unchanged
value

HasPtr HasPtr::operator++(int)

{
HasPtr ret = *this; // save the current value
++*this;  // advance one element; prefix ++ checks the increment
return ret; // return the saved state

¥
HasPtr HasPtr:.operator--(int)

{
HasPtr ret = *this; // save the current value

--*this; /I move backward one element; prefix -- checks the
decrement

return ret; // return the saved state

}

29
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gric >gﬁ§ﬁ;§ BT B & 1 (1 BT B B A 5 B s B
A1
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‘UZ N RIS AL 33— MY
/l0

HasPtr hp(""Hello World!");

& hos
=5 hp.operator++(0); // call postfix operator++
++hp;

'fTJ' hp.operator++(); // call prefix operator++

30
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’
I

class HasPtr {

,J:Z’_E, public:

EI_ std::string& operator*() const

Vavay {

1~ return *ps; // (*ps) is the string to which this object points
}

std::string* operator->() const
{ /] delegate the real work to the dereference operator
return & this->operator*(); // equivalent to return ps;

2138t

% }
_ /I other members as before
F  private:
gg std::string *ps;
int i
B ¥
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& 5 =k is AT 2GR A1 4 R 28 %6)

S FREECE — N E % 1 operator-> 1)

FRHEIXT R

> JkIs HAT 2 MR R Zotis HAT, A

iz FJHX R IRET, A ZE

> BN, #kisBEAENF—IJo)e BB EAT

& & RAEpointi)2EAY, point->menZEifT
(*point).mem; // point is a built-in pointer type

1~F point.operator->()->mem; // point is an object of class
type

33
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OW%ﬁEWTuﬁﬁ;LﬁﬁO MZ S RS
FRRAE RO 42 (function object)
O@ﬁﬁ*L%TMﬁmﬁﬁ*&A@ﬁ
> i 1e BAT R 2] DL £k
struct absint {

int operator()(int val) const {
return val <0 ? -val : val;

¥

o

> 15 FH A E AT R 7 2R AR eR O B — 12 R R
M RVEH T — 1S H5R

inti=-42;

absint absObj;  // object that has a function-call operator

int ui = absObj(i); // passes i to absObj.operator()

S G Ok 25 Sk 3 3 I
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class PrintString {

],ﬂ public:

1T %€ il i AT v i 4

% PrintString(ostream &0 = cout, charc =""):

- 0s(0), sep(c) { }

& void operator()(const string &s) const { 0s << s << sep; }
BH private:

iy ostream &o0s; // stream on which to write

7 char sep;  // character to print after each output

¥
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& i€ X PrintString % G0, 23 BE ARF AN 4
2R H gL ] DA ‘%ﬁ%’ﬁﬂlﬂuhm@

y& string s("Hello World!");

'IJ_J PrintString printer; // uses the defaults; prints to cout
I printer(s); /I prints s followed by a space on cout
{-l_j PrintString errors(cerr, \n’);

E errors(s); /I prints s followed by a newline on

cerr
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Vo4

& ST EL 12 7T (conversion operator) &
FRRH R BRI, K2R3 B ME %
A A R AY

& ST i PR — O 2009«
operator type() const;

> typeon BeF N B AR [ 557 (voidBR 4M) ]
(RS ATt

> A W I IR [FER A (B2 5 vtype) MTE S
> I H A€ X constaY

S G Ok 25 Sk 3 3 I
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& & X —N5RIR0-255 A B E
gé class Smallint {

public:
) Smallint(int i = 0): val(i) // 44418 e 44
o {
Z-F!% If (1<0| 1>255)
:J:ﬁ throw std::out_of range("Bad Smallint value");
g ¥
15 operator int() const { return val; }
’%‘: private:

std::size_t val,

iFy —
F

> %€ X7 SmallintFlint2E 7 6] (¥ AH 5 5% ¥
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& JE R IR REPAT A H P e 2R A

B, R 2 SUR BT LU T A b
G B ) ST 32§02 IR

Smallint si;

= 4; [/ implicitly converts 4 to Smallint then calls
Smalllnt::operator=

si + 3; // implicitly converts si to int followed by integer addition

// the double argument is converted to int using the built-in
conversion

Smallint si = 3.14; // calls the Smallint(int) constructor
// the Smalllnt conversion operator converts si to int;
si + 3.14; // that int is converted to double using the built-in

conversion
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x.operator@()jZoperator@(x)

>X G E—uia HAT@, x @] LAEREY
x.operator@ (int)Bkoperator@(x, int)

& uia AT ] Pl — DS AT R R AT

ﬁwﬁA%ﬁmﬁﬁAuﬁ

>0 tis BEA@, x@yr] LU
x.operator@(y)akoperator@(x, y)

Hﬁm*Mﬁfﬁa@U SEHFNNE R
RHIAT N

llmll

\ 4

40



@RLEXE LSS

=~/ University of Science and Technology of China

¢ operator=. operator|]- operator()
op%rzator >Floperator type H G852 X N7

& operator->1iR [FE A A& — e 4T Bl R
il FH-> B0 3R

& Bz operator++Floperator--i} 7 —Nintf
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& [Zoperator newAflloperator delete4h, =%
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