C++ Operator Overloading
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M3 Overload Operator

o TayariasITNM

int a, b, ¢, x;
X =a *b + ¢

A & &
ayatiduaauiang

de

class Complex { /* ... */ };

Complex a, b, c, x;
x =a*b+c;

o (V%%
1T0vkea28n15 overload operator
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M3 Overload Operator

class Complex {
public:

Complex (double re, double im) : re (re), im (im) {}

Complex operator+ (Complex c)

{ return Complex (re + c.re, im + c.im); }
Complex operator* (Complex c)

{ return Complex ((re*c.re - im*c.im)

14
(re*c.im + im*c.re)); }

private:
double re, im;
bi
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M3 Overload Operator

Complex a (2, 3);
Complex b (4, 5);

Complex p = a + b;

A A 1
UANMUARNIBENBULNN:

Complex p = a.operator+ (b); J
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M3 Overload Operator

o M muangdnssulnalénu operator (3an31 “n13 overload
operator”

o, o < L o
e A1QUNIINILNIVDI operator Lﬂ%vlaﬂ@l'llﬂlﬂﬂ']ﬁ%ﬂ“ﬂaﬁ C++

Complex p = a + b * c; J
=) = 1
UANMUANIBLNBULNN:

Complex p = a.operator+ (b.operator* (c)); J
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M3 Overload Operator

o operator 14 C++ unsalatiasinaalaifiaunivae meld syntax
Wy @znanlunuaziduadaly)

+ = * % A &
| ~ ! = < > 4=
== = /= = A= &= | =
<< >> >>= <<= == = <=
>= && | k4 —— —>%* ,
-> [] () new new|[] delete delete]]
y
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M3 Overload Operator

o operator filatiaslnanlale:

o lalaansarivua operator lnalfilaifilu c++ 16

class Complex {
public:
VY2
Complex operator** (Complex x); // wrong!!

}i

o loiaslnan operator nusfiadugiuaan 9 la'la
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Member and Non-Member Operator Functions

o laanaly operator au13nlatiasluandie member %38
non-member function 7 b¢/

class Complex {
public:
Complex (double re = 0, double im = 0);
Complex operator+ (Complex x); // member
}i

=
nIn:

Complex operator+ (Complex x, Complex y); // non-member

adalaag1anils (anReInNiINIY)
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Member and Non-Member Operator Functions

v . Y & & 1 &
e operand N8 VILLUYU member function 62302 ULANG LY

int main ()
{
Complex
Complex b (3, 4);

[\

[
~

N
~

Complex x

a+ 1.0; // member: OK; non—-member: OK

Complex 1.0 + a; // member: error; non—-member: OK

<
Il

Complex z a + b; // member: OK; non—-member: OK

return 0;
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Member and Non-Member Operator Functions

o member function &14130LT1T4 private member &
o non-member function tINH9baLanE public member L1174

Complex operator+ (Complex x, Complex y)
{ return Complex (x.re + y.re, x.im + y.im); } // error!

oL Y &) . [
gTw Uszmaliidu friend NUARIR

class Complex {
public:
/..

friend Complex operator+ (Complex x, Complex y);
}i
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Member and Non-Member Operator Functions

ey 9 . &
e operator fdaslatiasluanals member function L¥invi:

(Tat9auay C++ Lialsenuin operand wsnaziiu Ivalue t&ua)

ni v . 1 [
e operator finslatnasinandas member function LEuAM:

inWInY 117 Overload Operator 1




Member and Non-Member Operator Functions

o wanMlL:

o operator ﬁiLﬂﬁiguLLﬂmaamﬁm@T A251% member function
(assignment NINa18, ++, —=)

o operator fitdf9aauLANGULLL Ivalue 16 a5kE member function
(array index, function call, -=>, =>*) 5

o operator N1lEA180UL1ANE bAN1TFIWITAAN N LTI A TLE
non-member function
(1R599A LAV, N13FKITTR, NIIFIUIUATIN)
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Binary and Unary Operators

s [ v g: .
o operator U192 Tulan9 binary uaz unary

c=a-1; // binary -
c = -a; // unary -
b =a & b; // binary &
P = &a; // unary &

LUNAMULANGAN LIAI8D1SAN G

Complex operator- (Complex x, Complex y);
Complex operator- (Complex x);
Complex operators& (Complex x, Complex y);
Complex* Complex: :operators& () ;

// binary -
// unary -
// binary &
// unary &

(MuiinY 13 Overload Operator 14 C++



Prefix and Postfix Operators

e operator ++ LRy —— Iglanadn prefix Wae postfix

c = ++a; // prefix increment
c = at+; // postfix increment
c = —-a; // prefix decrement
c = a—; // postfix decrement
' 1% €a s . = = >

uﬁﬂﬂiﬁuuﬂﬂ@ﬁdqﬂﬂiﬂaﬂiﬂiLN%@ 1nt.%01NNTH§1ﬁdﬁu
Complex Complex: :operator++ (); // prefix inc.
Complex Complex: :operator++ (int); // postfix inc.
Complex operator-- (Complexé& X); // prefix dec.

Complex operator-- (Complex& x, int); // postfix dec.

inWInY
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AIDYN: Complex

Requirements:

Complex a (1, 2);
Complex b = 3;
Complex ¢ = a + 3.4;
Complex d = 5 + b;
Complex e = -b - c;

b = ¢*2/d;

c += (d == e) ? a : b;

cout << e << endl;

15/ 89
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Complex: Class & Constructors

class Complex {
public:
Complex (double re = 0, double im = 0)
re (re), im (im) {}
Complex (const Complex& a)

re (a.re), im (a.im) {}

private:
double re;
double im;
bi
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Class & Constructors

Jas9lne: Copy Constructor 68450 const ref:

Complex (const Complexs& a); J

[ WV ¥
925U Complex 1ag 9 14'ld

Complex (Complex a); // wrong !! J

WTzazLAa infinite loop Wilald:

Complex x = y; J

IWT12N1T copy y MANUB1SALILG a Nazdadld copy constructor!
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Complex: Operator QYAGIA

class Complex {
public:
/S
Complexé& operator+= (Complex c);

}i

inline Complex& Complex: :operator+=
{

re += c.re;

im += c.im;

return *this;

(Complex c)

inWinY

3 Overload Operator 14 C++
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Complex: Operator QYAGIA

inline Complex operator+ (Complex a, Complex b)
{

Complex res = a;

return res += b;

=3
“Iv:

inline Complex operator+ (Complex a, Complex b)
{

return Complex (a) += b;

MuiinY M3 Overload Operator 14 C++
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Complex: Operator QYAGIA VINYTIR

class Complex {
public:
//
Complexé& operator+= (Complex c);
Complex& operator+= (double d);
}i

inline Complex& Complex: :operator+= (double d)
{

re +=d; // NOTE: im is untouched

return *this;

(MuiinY 3 Overload Operator 14 C++
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Complex: Operator QYAGIA VINYTIR

inline Complex operator+ (Complex c, double d)
{

// calls Complex::operator+= (double)

return Complex (c) += d;

inline Complex operator+ (double d, Complex c)
{

// calls Complex::operator+= (double)

return Complex (c) += d;

inWinY
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Operator (QYAGIATINYIIA

o a | A o |
nIFImAzAaLIINI TN

void £

{

A Y &L P &a &
° lelﬂJﬂ'ﬁﬁTNaﬂUL‘ﬂﬂ@l’ﬁ’JﬂiTJ WaLD a1 TN LU Le

1 LU
o lafin17u9In im @28 O

Complex x
Complex y

Complex z

(Complex a,

a + 3.4;
5 + b;
a + b;

Complex b)

// calls
// calls
// calls

operator+ (Complex, double)
operator+ (double, Complex)

operator+ (Complex, Complex)

inWanY

13 Overload Operator |




Operator [AYAGINTINYTIR

Tagsnainafinnislaiasinan operator laUAMa:
o lanaslnaa composite assignment op fiaw
o N32¥iNU private member
o e g ¢ A e
o AANIINUBITAIAUGNIBUBNIANBIGURE
o laviaslvaa binary op T¥3en composite assignment

v =1 .
o lidaadnie private member lagase
o damsnuasiuuGTiadnd 9 luszauus
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Accessing Functions

LWl accessing function fSMISVESENMEULN:

U

class Complex {
public:
// .
double real () const { return re; }
double imag() const { return im; }

}i

M3 Overload Operator 14 C++
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Operator 15guingya

o v . v
yildau150 implement operator == 1a:

inline bool operator== (Complex a,

{

return (a.real() == b.real()) &&

Complex b)

(a.imag ()

== b.imag());

inWainy
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Complex: Operator 15guingya

(<3 . [} d%lla [
operator !'= nNa13 implement LW LA:

inline bool operator!= (Complex a, Complex b)

{

return (a.real() !'= b.real()) || (a.imag() != b.imag())

LL@]LLUUH@“’TWWH‘ULLG”VL Srefauny operator =

inline bool operator!= (Complex a, Complex b)

{

return ! (a == b);

Muiiny 3 Overload Operator 14 C++




Complex: Stream QOutput

#include <iostream>
//

inline ostreamé& ope
{
return os << " ("

<< "o+

rator<< (ostreamé&

<< c.real ()

" << c.imag () <<

os,

"i

"

Complex c)

inWInY

3 Overload Operator 14 C++
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Stream Output

inlssunldguiile:

Complex a (1, 2);
cout << a << endl

4

A --ffu
NIULRRATURS?:

cout << Complex (
cout << Complex (
cout << Complex (
cout << Complex (

<< endl;
<< endl;
2) << endl;
-4) << endl;

inWIny
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Stream Output

USuneazidsanisvinie:

ostream& operator<< (ostream& os, Complex c)

{

if (c.imag() == 0) return os << c.real();
if (c.real() == 0) return os << c.imag() << "1i’;
os << " (" << c.real();

if (c.imag() > 0) {

os << " + " << C.imag();
} else {
os << " - " << —c.imag();

}

return os << "i)"

inWiny M3 Overload Operator 14 C++




Stream Output

YAFILNG:
e M3¥1 /O stream big u130 1% member function L6

Wz SR wa LI TuaaUlaNAvad iostream
d‘ 1 v v v
Fasldznrsndlduildale
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Stream Output

A a6 [ o [ \/ X
o #3L1AuD9 operator << 11 ostreams — vhvmdugnlala:

cout << a << endl; J
a [
wnnan NNl w:
(cout << a) << endl; J
wazidu:

operator<< (operator<< (cout, a), endl); J

(MuiinY M3 Overload Operator 14 C++



Friends

v 6 o Y KR . v
friend = MIsugal¥WsniTuN1Buanid iy private member e
o friend function: Uszmdauga ldnuisnguAzuen

class Vector {

double x, y, z;
public:

VI

friend double Dot (Vector a, Vector b);
}i

double Dot (Vector a, Vector b)
{

return a.x*b.x + a.y*b.y + a.z*b.z;

imWInY 13 Overload Operator 14 C++




Friends

e friend class: ﬂizﬂ’lﬂaury’l@lslﬁ’ﬁ'unﬂ member function VAR
Nk 9

class Vector {
public:

//

friend class VectorReader;
}i

— )N member function U8IAAE VectorReader TRINIIOLLIN
private member 189 Vector ¢

(MuiinY M3 Overload Operator 14 C++ 33/ 89



Stream Input

. o v v
o stream input au130¥baeIaN1Tlarasinaa operator >>

U (=4 a { o .
o UaL719339LA8INY stream input:

o | v = . 6

o FuTudasifan private data VaIpaULANG

1 | . U L

o lalanun3niiln member function vasaaiiwnylé
Wha9anasAdtunaLInuaauLIN@ Ve iostream
A ' Y o 9
Faniusnrsantluibalaale

o vlelaald friend function

MuiinY M3 Overload Operator 14 C++



Complex: Stream Input

class Complex {
public:
/7

friend istream& operator>> (istream& is, Complexs& c);
}i

istreamé& operator>> (istream& is, Complexé& c)

{

return is >> c.re >> c.im;

MuiinY M3 Overload Operator 14 C++
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Large Objects

A A |
Wasauanaduwialug (cost 1asn1s copy §d):
— operator 619 § A233U const reference

class Matrix {
public:
Matrix () ;
Matrix (const double v[4][4]);

Matrix (const Matrix& m);

friend Matrix operator+ (const Matrix& ml,
const Matrixs m2);

private:
double m[4] [4];

}i

inWIiny M3 Overload Operator 14 C++



Conversion Operator

A o A 6 A ¥ 1
e constructor fi5UmiILnaLAEIFINIID IFUY 896N
vinrianidaguarvniuaaia 1o

e L6 constructor dananalaanu1snulasen
= A AA 1 2 o
AR Furiaidagiuai i

o nIuwdaddn 9maamurinfidaguas
vnlalaans fmua conversion operator
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AIDYN: Strin g

class String {

public:
String () ;
String (const char* str);
~String () ;

private:
char* s;
i

(MuiinY 3 Overload Operator 14 C++
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String: Constructor & Destructor

#include <cstring>

using namespace std;

inline String::String() s (0) {}

inline String::String (const char* str)

{

s = new char([strlen (str) + 1];

strcpy (s, str);

}

inline String::~String() { delete[] s;

}

inWainY

M3 Overload Operator 14 C++
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String: Conversion Operator

class String ({
public:
/).
operator const char* () const;

bi

inline String::operator const char* ()
{

return s;

const

inWInY

M3 Overload Operator 14 C++
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String: Conversion Operator

ldmunsaldauluansmeiile:

// Conversion from (const char*) to String
String s = "Hello";
//

// Conversion from String to (const char*)
if (strcmp (s, "Hello") == 0) {
cout << "OK" << endl;
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String: Conversion Operator

TaFgILna:
e conversion operator f1%waLl% member function Va3 ARIFAHNI
Nazudasan
& o . = [y
o WINTUVaY conversion operatorvLaJu return type (Aa18
constructor)

class String {
public:
/) oo
operator const char* () const; // right
const char* operator const char* () const; // wrong!!
}i

(MuiinY M3 Overload Operator 14 C++



Explicit Constructor

Constructor 1196713ua13AAnAIERI19 Ll Tgad seraddmSuudaven

class String {
public:
String () ;
String (int nChars); // pre-allocate n chars
String (const char* str);
~String () ;

private:
char* s;
int sz;
i

(MuiinY M3 Overload Operator 14 C++



String: Constructor & Destructor

inline String::String() : s (0), sz (0)
inline String::String (int nChars) : sz
{

s = new char[nChars];
}
inline String::String (const char* str)
{

sz = strlen (str) + 1;

s = new char([sz];

strcpy (s, str);
}
inline String::~String() { delete[] s;

}

{}
(nChars)

inWinY 3 Overload Operator 14 C++
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String: Possible Abuse

nslguignnguetaldasnis

String sl = 10; // not conversion as expected J

(MuiinY M3 Overload Operator 1 C++



String: Explicit Constructor

Yasnuldean1sUszna constructor 11 explicit

class String {
public:
String () ;
explicit String (int nChars); // pre-allocate n chars
String (const char* str);
~String () ;

private:
char* s;
int sz;

bi

(MuiinY M3 Overload Operator 114 C++
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String: Explicit Constructor

na: nsUsznadaldinaied error

String sl = 10; // error, no valid implicit constructorJ

¥ ) -fl' ] &
AU TEMALT UL

String sl (10); // ok, explicit constructor is used J

Y

o o o . ' Y [
Fetrotasnuanuitnlatiavua1uléaa e

(MuiinY 13 Overload Operator 14 C++



M3 Overload Assignment Operator

A3 copy ANUIRBLIANGLAA L 2 AnwIke:

o WUEI0BLLANG Lasande copy constructor

String a ("Hello");

String b = a; // using copy constructor

o NaINFI9eaLLaNG LU Taald operator =

String a ("Hello");
String b ("Bye");

a = b; // using assignment operator

(MuiinY M3 Overload Operator 114 C++



String: Copy Constructor

#m5UAAE String N7 copy WULAW (shallow copy) tuiReIne

String::String (const String& t) : s (t.s), sz (t.sz) {}

String a ("Hello");

String b = a; // using copy constructor

a“/L et cl' a >
@ a.s WA b.s T LUPINALING

MuiinY M3 Overload Operator 14 C++



String: Copy Constructor

(Hle[1][1]o]\0]

o 138 a NWADIYTY — destructor 3¢ delete[] a.s

o ifla b nuaaITY — destructor ez delete[] b.s #9317
NUIUANIN delete[] budrvne destruct a

e LN@ double free error!
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String: Copy Constructor

. @84 copy WLURN (deep copy) aran1saadiitaflnd

String::String (const Strings& t) : sz (t.sz)
{

s = new char([sz];

strncpy (s, t.s, t.sz);

a b

Hlel 11 ]ol0] [H[elI1]1]o]w0]

(MuiinY M3 Overload Operator 14 C++



String: Assignment Operator

Aslanasilnag operator =

class String {
public:
/..

String& operator= (const Strings& t);
}i

o 84181 member function 1% (Tariruan1e C++)

% &a .
e A17 return non-const ref lUgsaauianda assign
(\Wa3893U chain assignment)

inWIny
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String: Assignment Operator

nslanaslvan operator =

String& String::operator= (const Stringé& t)

{

if (this != &t) {

delete[] s;

s = new char[t.sz];

strncpy (s,
sz = t.sz;
}

return *this;

t.s,

// prevent self-assignment
// deallocate old memory
// allocate new memory
t.sz); // copy data

inWInY

13 Overload Operator 14 C++
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M3 Overload Assignment Operator

Tuaaulaaialy:
@ avFauiiailoaiuny assign TiudaLas
Q@ AUTaYALAW
9 wInhgANuIInal
0 Aanantays
@ return ref ligsanuiandilagiin
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1135 Overload Subscript Operator

a ol v % 3 =1 =3 s v
am;mwmmaamﬂmﬂmma String ﬁ"l&l']‘iﬂﬁﬁﬂ{]ﬂﬂ“ﬂ‘i&‘i’]ﬂ@l’)vl,ﬂ

class String ({
public:
VIR
char getChar (int idx) const;
void setChar (int idx, char c);
}i

String s = "Hello";
char ¢ = s.getChar (1);
s.setChar (1, ’"a’);

(MuiinY M3 Overload Operator 14 C++




1135 Overload Subscript Operator

an3tnitedalatiasluian subscript operator ([1)

class String {
public:
VAR
const char& operator|[] (int idx) const;
charé operator[] (int idx);
}i
String s = "Hello";
char ¢ = s[1];
s[l] = "a’;

(MuiinY 3 Overload Operator 14 C++




String: Subscript Operator

Subscript operator wiaw boundary check

inline const charé& String::operator[] (int idx) const
{

return (idx < sz) ? s[idx] : s[sz - 1];

inline chars& String::operator[] (int idx)
{

return (idx < sz) ? s[idx] : s[sz - 1];

2 o @ . T~
YaFJIING. operator|] ¢a9il member function LYYk

(MuiinY M3 Overload Operator 14 C++




AIYN: Associative Array

Associative Array: LLﬂ%L‘iEﬂugﬂ (key, value)
819 9ua method luanusaeil:

class AssocArray {

public:
//
const String& getVal (const String& key) const;
void setVal (const Strings& key,

const String& val);
bi

AssocArray a;
a.setVal ("Name", "Somsak");

String name = a.getVal ("Name");

inWinY M3 Overload Operator 14 C++ 58 /89



AIYN: Associative Array

n3alatiasinaa subscript operator luanusausi:

class AssocArray {
public:
/S

const String& operator[] (const String& key) const;

]
Strings& operator[] (const String& key);
}i

AssocArray a;
a["Name"] = "Somsak";

String name = a["Name"];

imWInY

3 Overload Operator 14 C++



113 Overload Function Call Operator

class Polynomial {
public:
Polynomial (double cO, double cl, double c2, double c3);

Polynomial derivative () const;
double operator () (double x) const;
}i

Polynomial p (1, 1, 1, 1);
cout << "p(l) = " << p(l) << endl;

cout << "p’ (1) = " << p.derivative () (1) << endl;
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Polynomial: Data & Initialization

class Polynomial ({
public:
/7 oo

private:

double c[4]; // c[i] 1is coeff. of x"1
bi

Polynomial: :Polynomial (double c0, double cl,
double c2, double c3)

c[0] = e0; c[l] = el1; c[2] = e2; c[3] c3;

(MuiinY 3 Overload Operator 14 C++




Polynomial: derivative () Method

Polynomial Polynomial: :derivative () const
{

Polynomial d;

/) cl[i+1]*x”(i+1) —> (i+1)*c[i+1]*x"i

for (int i = 0; 1 < 3; i++) {

d.c[i] = (1 + 1) * c[i1 + 1];

}

d.c[3] = 0;

return d;
}

(MuiinY 13 Overload Operator 14 C++ 62 /89




Polynomial: Function Call Operator

double Polynomial: :operator () (double x) const
{
// p(x) = ((c3*x + c2)*x + cl)*x + cO0
double v = c[3];
for (int i = 2; 1 >= 0; i—) {
v = v*x + c[i];
}

return v;

—

2 e

o & . &
BRJING. operator () @8411% member function 1Y%

MuiinY M3 Overload Operator 14 C++



mslataslian Dereference Operator

guyd: 818 Recordptr dmiuidnivsndonludan
o \Ju pointer tAgansw laiSunldr ldewdar
o B dguihisaudEIEInIiIuasfonudasTayale

o Wuudayanauasdaniiiafuaiydy

MuiinY M3 Overload Operator 14 C++



RecordPtr: The Record

struct Record {
String name;

int score;

void readFile (const char* fileName) ;
void writeFile (const char* fileName) ;

}i

(79inQ; struct |4 C++ fia class 7 default access 114 public)

65/ 89
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RecordPtr: Data, Constructor, Destructor

class RecordPtr {
public:
RecordPtr (const char* fileName) ;

~RecordPtr () ;

private:
String fileName;
Record* pRec;

}i

(MuiinY 3 Overload Operator 14 C++ 66 / 89




RecordPtr: Data, Constructor, Destructor

inline RecordPtr: :RecordPtr (const char* fileName)
fileName (fileName), pRec (0) {}

RecordPtr: : ~RecordPtr ()
{
if (pRec) {
PRec—>writeFile (fileName) ;
delete pRec;

MuiinY M3 Overload Operator 14 C++
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RecordPtr: Dereference Operator

class RecordPtr {
public:
//
Record* operator—>();
Recordé& operator™ () ;

private:
void ensureRec () ;
}i

(MuiinY 3 Overload Operator 14 C++ 68 / 89



RecordPtr: Reading File

void RecordPtr: :ensureRec ()
{
if (!pRec) {
PRec = new Rec;
pPRec—>readFile (fileName);
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RecordPtr: Dereference Operator

Record* RecordPtr
{
ensureRec () ;
return pRec;
}
Record& RecordPtr
{
ensureRec () ;

return *pRec;

: :operator—> ()

: :operator* ()

inWInY

M3 Overload Operator 14 C++
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RecordPtr: 1151997

void PrintRecord (const Recordé& r);

int main ()

{

RecordPtr p ("John");

// using p.operator—>()

cout << p->name << " : " << p->score << endl;
p—>writeFile ("backup");

p—>score += 10;

// using p.operator*()

PrintRecord (*p);

return 0;

(mwilniny 17 Overload Operator 11 C++
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mslataaslian Increment/Decrement Operator

increment (++) Was decrement (—-)
o Juuy prefix Waz postfix

a = ++i; // prefix

b =it++; // postfix

X = ——i; // prefix

y = 1i-—; // postfix

o M3lanasivan: LUy postiix §215A1UUGRIMNTRG int il
T T::operator++(); // prefix

T T::operator++(int); // postfix

T T::operator——(); // prefix

T T::operator--(int); // postfix
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A2981: RecQueue

#aIN1IFIARIT RecQueue TILNWAIVDITLLDUAE linked list

head tail

:
] Record | next H Record | next }—» o

iterator

a o J . ) et ¥ K 1 A o ¥
I@EI&IG'I’JVLQLL'QN (iterator) RIMIULYIDILARETLLULIUAINAAL
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A2981: RecQueue

struct Record fMuiuunuIziiauniis g

struct Record {
char* name;

int score;

public:
Record (const char* name, int score);
~Record () ;

}i

(§9Ln6); struct s C++ A class 71 default access il public)
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RecQueue: Record Constructor & Destructor

inline Record: :Record (const char* name, int score)
score (score)

this->name = new char [strlen (name) + 1];
strcpy (this->name, name);

inline Record: :~Record()

{

delete|[] name;

(MuiinY 13 Overload Operator 14 C++
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RecQueue: RecNode

class RecNode &1%5Uunu node 1 linked list

class RecNode {
friend class RecIter;
friend class RecQueue;

private:
RecNode (const char* name, int score)
rec (name, score), next (0) {}

private:
Record rec;
RecNode* next;
bi
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RecQueue: RecNode

YDFILNAVDI class RecNode:
| o o L 1 g:
o 17u class d@wsulmdunisnigluivintis
o constructor L1 private Yl#gldnaldaoauandlasasalale

o AN IWANIE RecIter UAT RecQueue lHIMlGLTIIL
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RecQueue: Reclter

class RecIter G9azldiIudlauas (iterator) 1u@n

class RecIter {
friend class RecQueue;
public:
Record* operator—> () ;
const Record* operator->() const;

bool operator== (RecIter 1i);
bool operator!= (RecIter 1i);

RecIters& operator++ () ;

RecIter operator++ (int);

inWInY 13 Overload Operator 14 C++
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RecQueue: Reclter

class RecIter §7% private

class ReclIter {
VAR
private:
RecIter (RecNode* p);

private:
RecNode* p;
bi

v

o constructor L1 private vilg M2 ldasvaauandlasasslale
o 84NN IWAAIE RecQueue 319BALLANG ALY

L 9 o o o [ '
o augnaliglanaluldinldnin operator 613 g
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RecQueue: Reclter

class RecIter: constructor

inline RecIter::RecIter (RecNode* p) : p (p) {} J

Y oA P & & o | X M v
o l3¢a9d destructor titasanwasieasinasuaslaylalansauasas
aauLang (associate 13l compose)
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RecQueue: Reclter

class RecIter: dereference operator

inline Record* RecIter: :operator-> ()
{
return &p->rec;
}
inline const Record* RecIter::operator->() const
{

return &p->rec;

(%
o

o 72§T% RecNode finvauay alilaidntisianzdoyaimalwls
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RecQueue: Reclter

class RecIter: comparison operator

inline bool RecIter: :operator== (RecIter i) const
{

return p == i.p;
}
inline bool RecIter::operator!= (RecIter i) const
{

return ! (*this == i);
}

o 1431 member function ¢ tftasandinisaaugunisaeauiand
(Lianisudssriiefaguanmitanislaawluaais)
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RecQueue: Reclter

class RecIter: increment operator

inline RecIter& RecIter: :operator++ ()
{
if (p) p = p—>next;
return *this;
}
inline RecIter RecIter::operator++ (int)
{
RecIter old (p);
if (p) p = p—>next;
return old;
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RecQueue: Reclter

FaFsunalunislaiiasivag increment operator
o 31 prefix 72531751 non-const ref WavasSufnaLuuLH:

++++++1; J
2 A &
BINAIMNRN LT W

4 (++ (++1) ) ; J

(Naé'wfmaa prefix increment/decrement W Ivalue)

o 31 postfix A2331fisUBaLIANGTIATIAIUNUANGNTDUN T
(Naﬁwfmad postfix increment/decrement W rvalue)
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RecQueue: fIAA1d RecQueue

class RecQueue {

public:
RecQueue () ;
~RecQueue () ;

void add (const char* name, int score);

RecIter begin();
RecIter end();

private:
RecNode* head;
RecNode* tail;
}i
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RecQueue: Constructor & Destructor

RecQueue: :RecQueue () : head (0), tail (0) {}

RecQueue: : ~RecQueue ()
{
RecNode* p = head;
while (p) {
RecNode* next = p->next;
delete p;

P = next;

inWinY
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RecQueue: add () Method

void RecQueue: :add (const char* name, int score)
{
RecNode* p = new RecNode (name, score);
if ('head) {
// first node
head = tail = p;
} else {
// second node and beyond
tail = tail->next = p;
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RecQueue: begin (), end () Methods

RecIter RecQueue: :begin ()
{
return RecIter (head);

RecIter RecQueue: :end ()
{

return RecIter (0);

a v oA Ay a
o InuASNAUAD I NUANIAD
Y | A v A &
o FugamIbanadtlanmlnuagarina®s next 1Hu null
3827191081 (head 1T null)

inWInY
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RecQueue: msl5i

int main ()

{
RecQueue q;
g.add ("John", 8);
g.add ("James", 7);
g.add ("Jack", 5);

for (ReclIter i = g.begin(); i != gq.end(); ++i) {
cout << i—>id << " : " << i->name << endl;

return 0;
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