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arr[i] = arr.operator[](i); //X
- arr.operator[](i); // O
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int main(void)
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' int arr[3]={1, 2, 3}; i

1 1

! cout<<arr[-1]<<endl; '

1

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

1

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

1

' cout<<arr[4]<<endl; i
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arrObject[2];
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arrObject.operator| ] (2);
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int operator [ ] (intidx) {...}
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class BoundCheckIntlrray int main{veoid)
{ {
private: BoundCheckIntArray arr(5);
int * arr; for(int i=0@; i<5; i++)
int arrlen; arr[i]=(i+1)*11;
public: for(int i=8; i<6; i++)
BoundCheckIntArray(int len) :arrlen(len) N T
¥
{ . return @;
arr=new int[len]; }
¥
int& operator[] (int idx)
{
if(idx<® || idx>=arrlen)
{
cout<<"Array index out of bound exception"<<endl;
exit(1l);
}
return arr[idx]; /\2’ 32‘ 7; -‘lf'
¥ 11
~BoundCheckIntArray()
22
{ 33
delete [Jlarr;
44
}
55

i

Array index out of bound exception
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| int main(void) H
I I
1 i
: BoundCheckIntArray arr(5); :
i for(int i=0; i<5; i++) i
: arr[i]=(i+1)*11; :
i i
: BoundCheckIntArray cpyl(5); : = alads AbO o ol = AN
i cpyl=arr; // SYAEHA ¢Fe FE(o]fL olojA HlE A4W) i —|*|'2|' 2 J i |_|'—| x'"?_I'E TI °Hk| ﬂA|- o oxl'gl'
! BoundCheckIntArray copy=arr; /7 A etAEBA] gL IE i EH°| gﬂ-xl.% prlvateBE Moist 0;|||
E S S
[
et il L class BoundCheckIntArray

{

private:

int * arr;

BoundCheckIntArray& operator=(const BoundCheckIntArray& arr) { }
public:

1
H i
I I
I I
I I
I I
I I
I I
I I
' i
: int arrlen; 1
1

oun ecklntArray(cons oun eckintArra arr 1

H BoundCheckIntA t BoundCheckIntArray& i
H i
I I
I I
I I
I I
I I
I I
I I
‘ I
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int operator[] (int idx) const

{
if(idx<@ || idx>=arrlen)
{
cout<<"Array index out of bound exception"”<<endl;
exit(1l);
}
return arr[idx];
}
int& operator[] (int idx)
{
if(idx<@ || idx»>=arrlen)
{

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

return arr[idx];
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class BoundCheckPointArray int main(void)

. {

private: .
el G e BoundCheckPointArray arr(3);
int arrlen; arr[@]=Point(3, 4);

BoundCheckPointArray(const BoundCheckPointArray& arr) { } arr[1]=Point(5, 6);

BoundCheckPointArray& operator=(const BoundCheckPointArray& arr) { } arr[2]=Point(7, 8);
blic: . . . .
B for(int i=@; i<arr.GetArrlen(); i++)
BoundCheckPointArray(int len) :arrlen(len) .
( cout<<arr[i];
arr=new Point[len]; return 8;
! }
Point& operator[] (int idx)
{
3, 4
if(idx<® || idx>=arrlen) [ - ]
{ [5, 6]
cout<<"Array index out of bound exception®<<endl; [? E] Al BHH ‘11_
exit(1); 3 2 o 2
¥
return arr[idx];
}
Point operator[] (int idx) const
{
if(idx<@ || idx>=arrlen)
{
cout<<"Array index out of bound exception®<<endl;
exit(l);
'
return arr[idx];
1

int GetArrlLen() const { return arrlen; }
~BoundCheckPointArray() { delete []arr; }

i
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Ex) StablePointObjArray.cpp

#include <iostream>

Point& operator([] (int idx)

#include <cstdlib> {
using namespace std; if(idx<o || idx>=arrlen)
{
class Point cout<<"Array index out of bound exception"<<endl;
{ exit(1);
private: ¥
int xpos, ypos;
public: return arr[idx];
Point(int x=0, int y=0) : xpos(x), ypos(y) { } }
friend ostream& operator<<(ostream& os, const Point& pos); Point operator([] (int idx) const
5 {
if(idx<o || idx>=arrlen)
ostream& operator<<(ostream& os, 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: { {
_Pomt * arr; return arrlen; BoundCheckPointArray arr(3);
intarrlen; b arr[o]=Point(3, 4);
~BoundCheckPointArray() arr[1]=Point(5, 6);
BoundCheckPointArray(const BoundCheckPointArray& arr) { } { arr[2]=Point(7, 8);
BoundCheckPointArray& operator=(const BoundCheckPointArray& arr) { } delete []arr;
. ¥ for(int i=0; i<arr.GetArrLen(); i++)
public: . . cout<<arr[i];
BoundCheckPointArray(int len) :arrlen(len)
{

arr=new Point[len];

}

return o;
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class BoundCheckFointPtraArray int main(void)
{ {
private:

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

POINT_PTR * arr;

int arrlen;

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

public: X . . .
BoundCheckPointPtrArray(int len) :arrlen(len) for(int i-8; i<arr.GetArrlen(); i++)
[ cout<<*(arr[i]);

arr=new POINT PTR[1len]; delete arr[@];
T delete arr[1l];
POINT_PTR& operator[] (int idx) delete arr[2];
1 return @;
if(idx<@® || idx>=arrlen) }
{
cout<<"Array index out of bound exception”<<endl; 3 a
: [3, 4]
exit(1l);
} [5, 6]
return arr[idx]; 3
} s [7, 81  A3§™et
POINT PTR operator[] (int idx) const
{
if(idx<@ || idx>=arrlen)
{
cout<<"Array index out of bound exception”<<endl;
exit(l);
by
return arr[idx];
}

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



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<<(ostream& os, const Point& pos);
b
ostream& operator< <(ostream& os, const Point& pos)
{
0s<<'['<<pos.xpos<<", "<<pos.ypos<<']'<<endl;
return os;
¥

typedef Point * POINT_PTR;

b

class BoundCheckPointPtrArray

private:

POINT_PTR * arr;

int arrlen;

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

public:

BoundCheckPointPtrArray(int len) :arrlen(len) {
arr=new POINT_PTR[len];

¥
POINT_PTR& operator[] (int idx) {
if(idx<o || idx>=arrlen) {
cout<<"Array index out of bound exception"<<endl;
exit(1);
¥
return arr[idx];
¥
POINT_PTR operator[] (int idx) const {
if(idx<o || 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 [Jarr; arr[2]=new Point(7, 8);
for(int i=0; i<arr.GetArrLen(); i++)
cout<<*(arr[i]);

delete arr[o];
delete arr[1];
delete arr[2];
return o;
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void * adr=new char[size];
return adr;
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class Point

{
private:
int xpos, ypos;
public:
Point{int x=8, 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;
}
¥

|7 ‘dEE HEfZL OfHIHI E S76t1 new PMUXIE QB E

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

{

0s<<"[ '<<pos.xpos<<”, "<<pos.ypos<<']'<<endl;

return os;

operator new : 8
[3, 4]
operator delete ()

;§£3£!7g_z+

int main(void)

Point * ptr=new Point(3, 4);
cout<<*ptr;
delete ptr;

return @;

void operator delete (void * adr)

{
delete []adr;

QHZT El delete HAXL LHO|AM HEE A

ofiof g
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operator new & operator new []

T 7tX| HEH| new ALK} RH =T

-
1

i void * operator new (size t size) { . . . . }

1

1

| void * operator new[] (size_t size) { . . . . }
1
1

r
1

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

1

| void operator delete[] (void * adr) { . . . . }
1
1

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

{
05<¢" [ "<<pos.xXpos<<”, "<<pos.ypos<<’]'<<endl;
return os;

¥

int main(veid)

{

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

delete []arr;

return 8;

class Point

{

private:

int xpos, ypos;

public:

1

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

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

void * operator new (size_t size)

i

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

}

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

}

void operator delete (void * adr)

1

cout<<“operator delete ()"<<endl;

delete []adr;
} ALBHT 2
void operator delete[] (void * adr) e o0 e
{

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:
Number{int n) : num(n) { }
void ShowData() { cout<<num<<endl; }
Number * operator-:()
{ e
I
return this; : 1
} I (*num)=38; (num.operator®() )=38; !
I
I
Number& operator®() I (*num).ShowData(); "» (num.operator*()).ShowData(); i
{ e e e e e e e e e !
return *this;
} T
b ! num->ShowData(); ||» num.operator->() -> ShowData(); |
e e m e mmm e mm ]
int main(wvoid)
{

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

{*num)=38;

num->ShowData();

(*num) . sShowData(); 28
return 8; 38

} 30 Aé3g7§2+
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class SmartPtr
{
private:
Point * posptr;
public:
SmartPtr(Point * ptr) : posptr(ptr)

11}

Point& operator*({) const

{

return *posptr;

}

Point* operator->() const

{

return posptr;

}

~SmartPtr()

{

delete posptr;

int

{

main{void)

SmartPtr sptrl(new Point(l, 2));
SmartPtr sptr2({new Point(2, 3));
SmartPtr sptr3(new Point(4, 5));
cout<<*sptrl;
cout<<*sptr2;
cout<<*sptr3;

sptrl-:SetPos(18, 28);
sptr2->5etPos(38, 48);
sptr3-»5etPos(58, 68);
cout<<*sptrl;
cout<<*sptr2;
cout<<*sptr3;

return @;

Point ZH3| A4

Point Z{3| 44

Point ZH3| A4

[1, 2]

[2, 3]

[4, 5]

[10, 20]

[30, 40]

[50, 60]

Point 43| 49

Point {3 49¥

Point Z{3| 49
Aé3g7§2+
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adder?} x| O] FO|=tH

adder(2, 4); &} Z0] =M ZH Al E i},

=l 1t "HE{(Functor)

Jd2|1 0|= adder.operator()(2, 4); £ dffA10] EC}.

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

a
‘Functor’'2f £ EC}

A
5.2
(10, 13] “deiHet
int main(void)
{
Adder adder;
cout<<adder(l, 3)<<endl;
cout<<adder(l.5, 3.7)<<endl;
cout<<adder(Point(3, 4), Point(7, 9));

return @;

o 2

HE 7tElF
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class SortRule

-
I

I

i

o

! public:

: virtual bool operator()(int numl, int num2) const =8;

I

L e
T T T S S s s )
1 class AscendingSort : public SortRule /] 2E83s H
I I
P |
| public: !
: bool operator()(int numl, int num2) const :
I I
i { i
H if(numl>num2) H
I

: return true; i
H else !
] return false; H
i } '
i i
i b i
U o o o o o o o e e e 7
1 class DescendingSort : public SortRule A=

:' 1 di bli 1 /1 HE A

I

: public:

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

i {

: if(numl<num2)

I

: return true;

: else

H return false;

i }

I

I

—————————————————————————————————————————————————

void SortData(const SortRule& functor)

{
for(int i=8; i<(idx-1); i++)
{
for(int j=©; 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;
¥
}
}
}
el e 29| pataStorage S22 2| HE{EH4-0|C},

Ses g
O 7t S&0| EI HEYHO| B, AXE 2RO
MTE|C Lo m2t @ EXtE HH0| 2 £E 91, L2
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Ex) SortFunctor.cpp

#include <iostream> public:
using namespace std; DataStorage(int arrlen) :idx(0), MAX_LEN(arrlen) {
class SortRule{ arr=new intfMAX_LEN];
public: }
virtual bool operator()(int num1, int num2) const =0; void AddData(int num)
|5 {
class AscendingSort : public SortRule{ If(MAX_LEN<=idx)
public: {
bool operator()(int numi, int num2) const cout<<" 0| & M Z0| 27+& 2Lt " <<endl;
{ return;
if(numi>num2) }
return true; arr[idx++]=num;
else }
return false; void ShowAllData() {
} for(int i=0; i<idx; i++)
J5 cout<<arr[i]<<'";
class DescendingSort : public SortRule{ cout<<endl;
public: }
bool operator()(int numi, int numz2) const void SortData(const SortRule &functor) { | int main(void)
{ for(int i=0; i<(idx-1); i++) { {
if(numi<num2) for(int j=0; j<(idx-1)-i; j++) { DataStorage storage(5);
return true; if(functor(arr(j], arr[j+1])) storage.AddData(40);
else { storage.AddData(30);
return false; int temp=arr(j]; storage.AddData(50);
} arr[j]=arr[j+1]; storage.AddData(20);
3 arr[j+1]=temp; storage.AddData(10);
cla}ss tD foltaStorage{ Y storage.SortData(AscendingSort());
pr Ni © ) storage.ShowAllData();
int * arr;
int idx; .
. storage.SortData(DescendingSort());
const int MAX_LEN; storage.ShowAllData(); i
return o;
| +




class Mumber

{
private:
int num;
ublic:
P . Aéﬁg'€12+
Number(int n=8) : num(n)
{ Number(int n=0)
cout<<”Number(int n=8)"<<endl; s rs =E
operator=()
) 30
Number& operator=(const Number& ref)
{ int main{void)
cout<<"operator=()"<<endl; {
num=ret . num; Number num;
return *this; num=30;
} num. ShowNumber( ) ;
void ShowNumber() { cout<<num<<endl; } return 8;
b }

num=Number(38);

num=30;

num.operator=(Number(30));

/1 197 QA A ] B4
/1 287 AAQAE FLR ke Y A 28
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class Number int main(void)

{ {
private: Number numl;
int num; numl=38;
public: Number num2=numl+28;
Number(int n=0) : num(n) num2. Showhumber() ;
{ return 8;
cout<<"Number(int n=8)"<<endl; ¥
} Number(int n=@)
Mumber& operator=(const Number& ref) .
. Number({int n=0)
operator=()
cout<<"operator=()"<<endl; )
Number(int n=@)
num=ref.num;
. 50
return *this;
AI3H™M D,!.
} 2 02
operator int () /f F WHE g4kl ewzdg
{
return num; S N7} intd 22 HEE|0{O} 5= MM SEE|= S+
}

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

It5
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class BBB
{
private:

AAA mem;
public: A’3H7#2+

2 02

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

s AAA(int n=0)
BRERERRER R R R R Rk R R RR g

class CCC AAA(const AAA& ref)
{ s sk ke o s o ok e o oK o o o o oKk oK KR 3K 0K
private: AAA(int n=@)

AAA mem; operator=(const AAA& ref)
public:

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

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

coutee "R kkkk ko Rk ok kR k k" ] -

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

return 8;



