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arr[i] = arr.operator[](i); // X
—> arr.operator[](i); //0O
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i .

| int main(void) i

o |

i int arr[3]={1, 2, 3}; i

| cout<<arr[-1]<<endl; i

i cout<<arr[-2]<<endl; i

i cout<<arr[3]<<endl; i

| cout<<arr[4]<<end]; i

i i

: } | O|UE 7| HjPe HIo| ChE HAIAAIE TSR] 2=}
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arrObject[2];

O] = Ct=at Z0| slj o] =t

arrObject.operator[ ] (2);

If 20 Ct32| HEHZ @ =T o oF BHC}
int operator [ ] (intidx) {...}



Hi € S22 of

class BoundCheckIntArray int main(void)
{ {
private: BoundCheckIntArray arr(5);
int * arr; for(int i=8@; i<5; i++)
%ﬂt arrlen; arr[i]=(i+1)*11;
public: for(int i=@; i<6; i++)
BoundCheckIntArray(int len) :arrlen(len) cout<carr[i]<cand] ;
¥
{ . return 8;
arr=new int[len]; )
1
int& operator[] (int idx)
{
if(idx<@ || idx>=arrlen)
{
cout<<"Array index out of bound exception”<<endl;
exit(1);
}
return arr[idx]; /\2’ 3§ 7; ‘11‘
¥ 11
~BoundCheckIntArray()
22
{ 33
delete [Jarr;
44
¥
55

Iz

Array index out of bound exception
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i int main(void) i
| i
P :
i BoundCheckIntArray arr(5); :
i for(int i=8; i<5; i++) !
: arr[i]=(i+1)*11; i
1
1 1
1 1
i BoundCheckIntArray cpyl(5); i S ApQF BHRIEI Q1AL HISHS SlsiA] = AF MAIXFOH
: coylearr;  // QPHSHA @ FE(olRE olold iz M) oA EEE BuH AlEE TelA 54 SS
! BoundCheckIntArray copy=arr; f/ AA eFAEEA] 9L FE ! |:|.|OI gﬂ-xl.% prlvateEE Mot 01||
1
! L
(" SN N S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S [
P} i i
e ': class BoundCheckIntArray :
1
o ’
1 private: ]
1
: int * arr; 1
1 1
: int arrlen; :
! BoundCheckIntArray(const BoundCheckIntArray& arr) { } i
1
: BoundCheckIntArray& operator=(const BoundCheckIntArray& arr) { } 1
1 1
: public: i
1
: ..... :
e :
! )

-
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int operator[] (int idx) const

{
if(idx<® || idx>=arrlen)
{
cout<<"Array index out of bound exception”<<endl;
exit(l);
¥
return arr[idx];
}
int& operator[] (int idx)
{
if(idx<@ || idx>=arrlen)
{

cout<<"Array index out of bound exception"<<endl;
exit(1);
}

return arr[idx];

const FEXXIE FXol= Ao e+ S ES fI6lA
do|El g1 A7 o] gh+E M2 = HHHE
o| S HAE = 8leL, constE MAE|X| 22 C}
2 &7t FI7I2 dOo|k|0fof stC}

O 2 operator[] &£ const &2}
Alof| gel gt
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class BoundCheckPointArray

{

private:

Point * arr;

int arrlen;

BoundCheckPointArray(const BoundCheckPointArray& arr) { }

BoundCheckPointArray& operator={const BoundCheckPointArray& arr) { }

public:

I

BoundCheckPointArray(int len) :arrlen(len)

{
arr=new Point[len];
¥
Point& operator[] (int idx)
{
if(idx<@ || idx>=arrlen)
{
cout<<"Array index out of bound exception”<<endl;
exit(1);
¥
return arr[idx];
¥
Point operator[] (int idx) const
{
if(idx<@ || idx>=arrlen)
{
cout<<"Array index out of bound exception”<<endl;
exit(1);
+
return arr[idx];
}
int GetArrlLen() const { return arrlen; }
~BoundCheckPointArray() { delete []Jarr; }

int main(veoid)

{
BoundCheckPointArray arr(3);

arr[@]=Point(3, 4);
arr[1]=Point(5, 6);
arr[2]=Point(7, 8);

for(int i=0; i<arr.GetArrlen(); i++)
cout<<arr[i];

return 8;

[3, 4]
[5, 6]
[7, 8] Aot



Ex) StablePointObjArray.cpp

#include <iostream>

Point& operator[] (int idx)

#include <cstdlib> {
using namespace std; if(idx<0 || idx>=arrlen)
{
class Point cout<<"Array index out of bound exception"<<endl;
{ exit(l);
private: }
int xpos, ypos;
public: return arr[idx];
Point(int x=0, int y=0) : xpos(x), ypos(y) { } }
friend ostream& operator<<(ostreamé& o0s, const Point& pos); Point operator[] (int idx) const
b {
if(idx<0 || idx>=arrlen)
ostreamé& operator<<(ostreamé& 0s, const Point& pos) {
{ cout<<"Array index out of bound exception"<<endl;
0s<<'['<<pos.xpos<<", "<<pos.ypos<<']'<<endl; exit(1);
return os; }
}
return arr[idx];
class BoundCheckPointArray }
{ int GetArrLen() const int main(void)
private: { {
Point * arr; return arrlen; BoundCheckPointArrayarr(3);
intarrlen; } _ arr[0]=Point(3, 4);
~BoundCheckPointArray() arr[1]=Point(s, 6);
BoundCheckPointArray(const BoundCheckPointArray& arr) { } { arr[2]=Point(7, 8):
BoundCheckPointArray& operator=(const BoundCheckPointArray& arr) { } delete [Jarr;
. } for(int i=0; i<arr.GetArrLen(); i++)
public: _ _ b cout<<arr[i];
BoundCheckPointArray(int len) :arrlen(len)
{ . returnO;
arr=new Point[len]; }
}
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class BoundCheckPointPtrArray

{

private:

POINT_PTR * arr;

int arrlen;

BoundCheckPointPtrArray(const BoundCheckPointPtrArray& arr) { }
BoundCheckPointPtrArray& operator={const BoundCheckPointPtrArray& arr) { }

public:

1

BoundCheckPointPtrArray(int len) :arrlen(len)

{
arr=new POINT PTR[len];

}
POINT_PTR& operator[] (int idx)

{
if(idx<@ || idx>=arrlen)
{
cout<<"Array index out of bound exception”<<endl;
exit(1);
}

return arr[idx];

}
POINT_PTR operator[] (int idx) const

{
if(idx<@ || idx>=arrlen)
{
cout<<"Array index out of bound exception”<<endl;
exit(l);
¥

return arr[idx];

}

int GetArrLen() const { return arrlen; }
~BoundCheckPointPtrArray() { delete []arr; }

int main(void)

{

BoundCheckPointPtrArray arr(3);
arr[@]=new Point(3, 4);
arr[1]=new Point(5, 6);
arr[2]=new Point(7, 8);

for(int i=0; i<arr.GetArrlen(); i++)
cout<<*(arr[i]);

delete arr[0];

delete arr[1];

delete arr[2];

return 8;

[3, 4]
[5, 6]
[7, 8] Als#Het



Ex) StablePointPtrArray.cpp

#include <iostream>
#include <cstdlib>
using namespace std;
class Point
{
private:
int xpos, ypos;
public:
Point(int x=0, int y=0) : xpos(x), ypos(y) { }
friend ostream& operator<<(ostreamé& os, const Point& pos);
b
ostreamé& operator<<(ostreamé& 0s, const Point& pos)
{
0s<<'['<<pos.xpos<<", "<<pos.ypos<<']'<<endl;
return os;

}
typedef Point * POINT_PTR;

class BoundCheckPointPtrArray

{
private:
POINT_PTR *arr;
intarrlen;
BoundCheckPointPtrArray(const BoundCheckPointPtrArray& arr) { }
BoundCheckPointPtrArray& operator=(const BoundCheckPointPtrArray& arr) { }
public:
BoundCheckPointPtrArray(int len) :arrlen(len) {
arr=new POINT_PTR[len];
}
POINT_PTR& operator[] (intidx) {
if(idx<0 || idx>=arrlen) {
cout<<"Array index out of bound exception"<<endl;
exit(1);
}
return arr[idx];
}
POINT_PTR operator[] (int idx) const {
if(idx<0 || idx>=arrlen) {
cout<<"Array index out of bound exception"<<endl;
exit(1);
}
return arr[idx];
} int main(void)
int GetArrLen() const { {
return arrlen; BoundCheckPointPtrArray arr(3);
} ) arr[O]=new Point(3, 4);
~BoundCheckPointPtrArray() { arr[1]=new Point(5, 6);
) delete [larr; arr[2]=new Point(7, 8);
k for(int i=0; i<arr.GetArrLen(); i++)

cout<<*(arr[i]);

delete arr[0];
delete arr[1];
delete arr[2];
returnO;
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void * operator new (size_t size)

{

void * adr=new char[size];
return adr;

S A0 WS HE2 QH2Y E new HAXLO| Of
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class Point

{
private:
int xpos, ypos;
public:
Point(int x=0, int y=8) : xpos(x), ypos(y) { }
friend ostream& operator<<(ostream& os, const Point& pos);
void * operator new (size t size)
{
cout<<"operator new : "<<{size<<endl;
void * adr=new char[size];
return adr;
}
void operator delete (void * adr)
{
cout<<"operator delete ()"<<endl;
delete []adr;
¥
s
A7t S8 E SEf7} Ot = St new HMAIE 2H 2
Y otn A= HHE 2| 2E0| 75 0| f= CHS3F 2ot
new HLXQ} delete HAXIE RHZ2Y 5t Y= &

ostream& operator<<(ostream& os, const Point& pos)

{

os<<'['<<pos.xpos<<"”, "<<pos.ypos<<']'<<endl;

return os;

}
int main(void) operator new : 8
[3, 4]
Point * ptr=new Point(3, 4); operator delete ()
cout<<*ptr; Al 3HH 2
delete ptr; é o 2 L+

return @;

void operator delete (void * adr)

{
delete []adr;

QHEZT El delete HANX} LHOJ|A] HEE A

sfior & &



operator new & operator new []

5 7tX] HEl2| new 4K} 22

void * operator new (size_t size) { . . . . }

void * operator new[] (size_t size) { . . . . }

void operator delete (void * adr) { . . . . }

void operator delete[] (void * adr) { . . . . }

ostream& operator<<{ostreamf os, const Point& pos)

{
o0s5<< "' [ "<<pos.xpos<<™, "<<{pos.ypos<<']'<<endl;
return os;

¥

int mzin{void)

{

Point * ptr=new Point(3, 4);
Point * arr=new Point[3];
delete ptr;

delete []arr;

return @;

class Point

{

private:

int xpes, ypos;

public:

¥

Point(int x=8, int y=@) : xpos(x), ypos(y) { }

friend ostreamif operator<<(estream& os, const Point& pos);

void * operator new (size_t size)

1

cout<<“operator new : “<<size<<endl;
void * adr=new char[size];
return adr;

}

void * operator new[] (size t size)
cout<<“operator new [] : "<<size<<endl;
vold * adr=new char[size];
return adr;

}

void operator delete (void * adr)

{

cout<<“operator delete ()"<<endl;
delete []adr;
i AL3
5
4873 et

void operator delete[] (woid * adr)

{

cout<<“operator delete[] ()"<<endl; operator new : 8

delete []adr;
} operator delete ()

operator new [] : 24

operator delete[] ()
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class Number
{
private:
int num;
public:
Mumber(imt n) : num{n) { }
vold ShowData() { cout<<num<<endl; }

Mumber * operator->()

{ (e 1

return this;
} (*num)=38; (num.operator*())=38;

Mumber& operator®()

{

(*num) .ShowData(); "» (num.operator®*()).ShowData();

return *this;
1
1 1
}; i num->ShowData(); ||» num.operator->() -» ShﬂwData{j;i
* 1
1

int main(wveid)

Mumber num(2@);
num. ShowData();

(*num)=38;

num->*ShowData() ;

(*num) .ShowData(); 28
return @; 38

Aé3g7§2+
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AOFE I 9IE{(Smart Pointer)

class SmartPtr int main(void) Eu:!.nt j];]ﬂ gg
{ { oint
private: sSmartPtr sptrl{new Point(1l, 2)); Point 73| 4§/
F:'ulnt * posptr; SmartPtr sptr2(new Point(2, 3)); [1, 2]
FHELTE SmartPtr sptr3(new Point(4, 5)); [2, 3]
SmartPtr(Point * ptr) : posptr(ptr) cout<<*sptrl; [4, 5]
{1} cout<<*sptr2; [1e, 26]
cout<<*sptr3; [3e, 48]
Point& operator*() const
{ P 0 sptril->SetPos(le, 2@); [5?’ EB]_ N
turn *oocotr sptr2->SetPos(38, 48); Haals 2] e
; i H A
: Posk sptr3->SetPos(50, 68); Point 43 4-¥
1 % A
. cout<<*sptril; Point Z|# 49
Point* operator-»() const
cout<<*sptr2; Al3H™H 2}
{ . 270 2
cout<<*sptr3;
return posptr;
} return 8;
~SmartPtr() !
1
delete posptr;
¥
}i
ZOIE| MY SE5ts, ZAE RO} Ot FX5H SESHE M E 71217 20E ZQIE 2t St
12| A0LE ZQIE{ = XHMO| Ex5H= M| 2B S s F= ££0 ZAEo|C}
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adder?t Z4H|2| o] F0|z}H

adder(2, 4); 2} 20| g+XM™ ALES Strt

(=

J2|1 0] = adder.operator()(2, 4); 2 sifA{0| EIC}

class Adder

{
public:
int operator()(const int& nl, const int& n2)
{
return nl+n2;
¥
double operator()(const double& el, const double& e2)
{
return el+e?;
¥
Point operator()(const Point& posl, const Point& pos2)
{
return posl+pos2;
¥
b

Fil

5.2

(10, 13] ‘438732

int main(wvoid)

{
Adder adder;
cout<<adder(l, 3)<<endl;
cout<<adder(1.5, 3.7)<<endl;
cout<<adder(Point(3, 4), Point(7, 9));
return 8;

st 74K
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class SortRule

{

1
1
1
1
1
1
| public:
1
1
1
1
1

virtual bool operator()(int numl, int num2) const =0

class AscendingSort

{
public:

: public SortRule

1

1

1

1

1

1

i

: bool operator()(int numl, int num2) const
L

! if(numl>num2)

: return true;

1

' else

1
1
1
1
1
1
1
1

return false;

-

class DescendingSort : public SortRule

{
public:
bool operator()(int numl, int num2) const
{
if(numl<num2)
return true;
else

return false;

void SortData(const SortRule& functor)

{
for(int i=0; i<(idx-1); i++)
{
for(int j=0; j<(idx-1)-i; j++)
{
if(functor(arr[j], arr[j+1]))
{
int temp=arr[j];
arr[j]=arr[j+1];
arr[j+1]=temp;
}
h
}
}
2| g 29| DataStorage S2fA2| HH %

drs =
O] g7t 2E0| £|IH HEEEO| E|=0, 2xt2

o[},

gy

HEE|=Lpof 2t EA: HE0| 8 == A1, WE

=
b= dE0| 8 & ACt
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Ex) SortFunctor.cpp

#include <iostream>
using namespace std;
class SortRule{
public:

j
class AscendingSort : public SortRule{
public:
bool operator()(int numl, int num2) const
{
if(hum1>num2)
return true;
else
return false;

}
j
class DescendingSort : public SortRule{
public:
bool operator()(int numl, int num2) const
{
if(hnuml<num?2)
return true;
else
return false;

}
j
class DataStorage{
private:

int*arr;

intidx;

constint MAX_LEN;

virtual bool operator()(int numl, int num2) const =0;

public:

DataStorage(intarrlen) :idx(0), MAX_LEN(arrlen) {

arr=new int[MAX_LENT];
}
void AddData(int num)
{

if(MAX_LEN<=idx)

{

cout<<"[ 0| & X FO0| 27t5ELICE "<<endl;

return;
}
arr[idx++]=num;
}
void ShowAlIData() {
for(inti=0; i<idx; i++)
cout<<arr[i]<<'";
cout<<endl,
}
void SortData(const SortRule &functor) {
for(inti=0; i<(idx-1); i++) {
for(int j=0; j<(idx-1)-i; j++) {
if(functor(arr[j], arr[j+1]))
{
int temp=arr[j];
arr[jl=arr[j+1];
arr[j+1]=temp;

B

int main(void)

{

DataStorage storage(5);
storage.AddData(40);
storage.AddData(30);
storage.AddData(50);
storage.AddData(20);
storage.AddData(10);

storage.SortData(AscendingSort());
storage.ShowAllData();

storage.SortData(DescendingSort());
storage.ShowAllData();
return O;
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class Mumber

{
private:
int num;
public:
Number(int n=8) : num(n)
{
cout<<"Number(int n=0)"<<endl;
}
Number& operator=(const Number& ref)
{
cout<<"operator=()"<<endl;
num=ref.num;
return *this;
}
void ShowNumber() { cout<<num<<endl; }
¥

num=Number(38);

num.operator=(Number(30));

num=30;

ﬁ£3g712+

Number(int n=0)
Number(int n=8)
operator=()

30

int main(void)

{
Number num;
num=38;
num. ShowNumber(};
return @;

h

/1 197 AA A L] B4
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class Number int main(void)

{ {
private: Number numl;
int num; num1=38;
public: Number num2=numl+28;
Number(int n=8) : num(n) num2. Showhumber() ;
{ return @;
cout<<"Number({int n=08)"<<endl; ¥
} Number({int n=0)
Number& operator=(const Number& ref) .
; Number({int n=0)
operator=()
cout<<"operator=()"<<endl; .
Number(int n=8)
num=ref.num;
. 50
return *this;
Al3H™H V,‘-
} 202
operator int () Jf F HE diale] en2g
{
return num; ST N7} intd 22 HEE| 0O} ol= HEM =2 E5k|= S
}

void ShowNumber() { cout<<num<<endl; }

It
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class BBB
{
private:

AAA mem;
public: A1 3HH of

2 02

BBB(const AAA& ref) : mem(ref) { }

}; AAA(Int n=0)
RS S AR E

class CCC AAA(const AAA& ref)
{ EREERERERE R R R R R R
private: AAA(int n=0)

AAA mem; operator=_const AAA& ref)
public:

CCC(const AAA& ref) { mem=ref; }
b

int main(void)
{
AAA obj1(12);

CoUt e " EXREREXHOERKEREREXRER" rran] =

¥
BBB obj2(objl);
Cout(c"**3***33****3****3*3*“((end1;
CCC obj3(objl);

return 8;
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