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Ioint main{void) H I int main(void) H
1 : : 1
P . i :
H Point posi(5, 7); | I Point posl(5, 7); i
1 . 1 . 1
! Point pos2=posl; H i Point pos2(9, 18); |
1 1 1
! - ! | pos2=posl; !
1
i 1 i : pos2.operator=(posl);
i i i i
e 2 |} :
S
class First
{
private:
int numl, num2;
public: First& operator=(const First& ref)
First(int n1=0@, int n2=8) : numl(nl), num2(n2) {
numl=ref.numl;
{2 » ’
2=ref. 2;
void ShowData() { cout<<numl<<"™, "<<num2<<endl; } nuz Pe*t:?m !
return is;
}; } ’
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Ex) AssignOperation.cpp

#include <iostream> int main(void)
using namespace std; {
First fsre(111, 222);
class First First fcpy;
{
private: Second ssrc(333, 444);
int num1, numz; Second scpy;
public:
First(int n1=0, int n2=0) : numi(n1), num2(n2) fepy=fsrc;
{} SCPY=SSIc;
void ShowData() { cout<<numi<<", "<<num2<<endl; } fepy.ShowData();
+ scpy.ShowData();
class Second First fob1, fob2;
{ Second sob1i, sob2;
private: fobi1=fob2=fsrc;
int num3, num4; sob1=sob2=ssrc;
public:
Second(int n3=0, int n4=0) : num3(n3), num4(n4) fob1.ShowData();
{} fob2.ShowData();
void ShowData() { cout<<num3z<<", "<<numg<<endl; } sob1.ShowData();
sob2.ShowData();
Second& operator=(const Second &ref) return o;
{ b

cout<<"Second& operator=()"<<endl;
num3s=ref.nums3;

numg=ref.num4;

return *this;

};
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class Person

] |
, |
{ I i
private: : delete []name; /7 Ww e w4 u] g vme] o4 |
char * name; i int len=strlen(ref.name)+1; i
int age; i name= new char[len]; .
public: ! strepy(name, ref.name); i
Person(char * myname, int myage) : age=ref.age; '
{ i return *this; i
int len=strlen(myname)+1; : }
name=new char[len]; o e }
strcpy(name, myname);
age=myage; 0|0 S¢t CIZE AL dEXe ExHEa YT &
} © BL0|5a
void ShowPersonInfo() const I-"EIE %'l.'o_lcél- -JI\_ gu:l-l
{
cout<<"®)HF: “"<<name<<endl; int main(wvoid)
cout<<"L}o]: “"<<age<<endl; {
} Person manl(“Lee dong woo™, 29); /\2’32’ 7;‘74'
~Person() Person man2({"Yoon ji yul", 22);
{ man2-mani; o|&: Lee dong woo
delete []Iname; manl.ShowPersonInfo(); Ltol: 29
cout<<"called destructor!"<<endl; man2.ShowPersonInfo(); 0] : Lee dong woo
} return 8; Lel: 29

% } called destructor!
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Char®* name

man2 2%

w

Lee dong woo

Char®* name

w

man2 44|

Char* name

man2 = mani & &4

w

Yun ji yul

Char* name

Lee dong woo

Yun ji yul
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class First class Second : public First
{ {
private: private:
int numl, num2; int num3, numd;
public: public:
First(int nl=0, int n2=8) : numl(nl), num2{n2) Second(int nl, int n2, int n3, int n4)
{} : First(nl, n2), num3(n3), numd{nd)
void ShowData() { cout<<numl<<™, "<<num2<<endl; } { } int main(void){
void ShouData() Second ssrc(111, 222, 333, 444);
First& operator=(const First& ref) { Second scpy(0, 0, 0, 0);
{ First::ShowData(); SCPY=SSIC;
cout<<"Firsth& operator=()"<<endl; cout<<num3<<”, "<<numd<<endl; scpy.ShowData();
numl=ref.numl; T return o;
num2=ref.num2; /* }

£ i
EEEUE S Second& operator=(const Second& ref)

. } {
¥ cout<<"Second& operator=()"<<endl;
num3=ref.num3;
numd=ref.numd;
return *this;
¥
*/
I Second& operator=(const Second& ref)
{
cout<<"Second& operator=()"<<endl //J|Z2cHjA 9
First::operator=(ref); CH e & &FXE
X O [ [=] A2 3 o} =2 num3=ref.num3; sSEY3
X g 2e2o| Y ALXo|= OFF T HAIE SIX| 2™, 71X S~ “rer.nuns;

numd=ref.numd;
return *this;



class BBB
{
private:
AAA mem;
public:
BBB(const AAA& ref) : mem(ref) { }

ItE

class CCC
{
private:
AAA mem;
public:
CCC(const AAA& ref) { mem=ref; }
¥

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

cout<<"*33***3**3**3*3**3*3*“(<end1;
BBB obj2(objl);
cout{{"*33*t*ﬂt*ﬁ**&*ﬂ**3*3*“({end1;
CCC obj3(objl);

return @;

O|L|-22t0| X E 0| 8ol M HHE

Y+

Aé%g7§2+

AAA(int n=0)
EE S S R TR R EE RS ]

AAA(const AAA& ref)
EE S R R E R R EE R

AAA(int n=0)
operator=(const AAA& ref)
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i int main(void) E

R i

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

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

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

E cout<<arr[3]<<endl; !

i cout<<arr[4]<<endl; i

i i

l_]’ _______________________________ i O|¥X 7|2 HiE2 H2oll oist BAZEAS TP Rt
HHE S22 E 7|He R HEE= Y A= gt SYT 7152 stel, BAZAAML 715S =78 ZHo|ct.
HMXL LHZH S SoliAM ChEaf 20| BE XM H20| 75T Z4H[o|ct

arrObject[2];

0| = Ct=2t 20| s Afo| Ecf.

arrObject.operator[ ] (2);

20 ct2o| HEjz 22 sjjof str}.
int operator [ ] (intidx) {...}
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class BoundCheckIntiArray 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) et [ AT s e
'
{ . 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]; "2’3!,' 71-‘”'
} 11
~BoundCheckIntArray()
22
{ 33
delete [Jlarr;
44
I
55

i

Array index out of bound exception
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i int main(void) :
1
P { i
H BoundCheckIntArray arr(5); :
i for(int i=@; i<5; i++) H
i arr[i]=(i+1)*11; i
: i
1
1 1
BoundCheckIntArray cpyl(5);
i y cpyil )’D o | EALQ} ZHHEl GIAMO| H|BHS QIB|A A} A X}}
| cpyl=arr;  // QFRSH R FE(olf oleld vz 4) poSAE ERE Sesl s T =SS
i BoundCheckIntArray copy=arr; [/ GALD erAsHA] e FE | CHQ HAXIE private@ 2 MQist of!
1
1 1
1 o ———— - e —— -
P : ]
T T T T T T T T T e m s m s m s e e : class BoundCheckIntArray :
o i
1 , 1
: private: :
: int * arr; :
H int arrlen; H
: BoundCheckIntArray(const BoundCheckIntArray& arr) { } :
i BoundCheckIntArray& operator=(const BoundCheckIntArray& arr) { } i
: public: :
1 1
1 1
1 1
1 1
1 1

-
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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];

const HEXE HZHE B0 B SHS AHA
YolE B4t D) 0| B4 (o RE WHEHS

JdejM LHEX o 2 operator[] &4+ const 42}
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class BoundCheckPointArray int main(void)

‘ {
private: i
et 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: . . . .
Rl for(int i=0; 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 []Jarr; }

i



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
private: {
Point * arr; return arrlen;
int arrlen; }
~BoundCheckPointArray() int main(void)
BoundCheckPointArray(const BoundCheckPointArray& arr) { } { {
BoundCheckPointArray& operator=(const BoundCheckPointArray& arr) { } delete []arr; BoundCheckPointArray arr(3);
) ¥ arr[o]=Point(3, 4);
public: ] ] b5 arr[1]=Point(s, 6);
?oundCheckPomtArray(lnt len) :arrlen(len) arr[2]=Point(7, 8);

arr=new Point[len];

}

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

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[len]; delete arr[@];
T delete arr[1l];
POINT_PTR& operator[] (int idx) delete arr[2];
1 return 9;
if(idx<@® || idx>=arrlen) }
{
cout<<"Array index out of bound exception”<<endl; 3 a
: [3, 4]
exit(1l);
} [5, 6]
return arr[idx]; 3
} Hads [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 GetArrLen() 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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i void * operator new (size_ t size) |

I i

R |

I void * adr=new char[size]; i

1 1

H return adr; !

1 1

1 1 -

t ) | A0 Wi B4
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class Point ostream& operator<<(ostream& os, const Point& pos)

irivate: ! os<<'[ '<<pos.xpos<<”, "<<pos.ypos<<']'<<endl;
int xpos, ypos; return os;
public: }
Point(int x=8, int y=8) : xpos(x), ypos(y) { }
operator new : 8

friend ostream& operator<<(ostream& os, const Point& pos); int main(veid)
[3, 4]

1 L = 3 .
void * operator new (size t size) o ptr=new Point(3, 4); operator delete ()

{ cout<<*ptr; A13 5
- " . delete ptr; a’ g_,g ""
cout<<"operator new : "<<size<<endl;
t a;
void * adr=new char[size]; e
. ¥
return adr;
¥
void operator delete (void * adr)
{ void operator delete (void * adr)
cout<<"operator delete ()"<<endl; {
delete []adr; delete []adr;
} }

QHET E delete HAX} LHOJ|M HEEA|

AH7HYYE Yo7 OB BRSD new ANKIE B2 L
= =2
o 813 9l WeRHol 30| 7t rhgat 2ot



operator new & operator new []

5 7tX] HEH2| new ALK} e H 2

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

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

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

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

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

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

¥

int main(void)

{

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

delete []arr;

return 8;

class Point

{

private:

int xpos, ypos;

public:

b

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 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;
! A
I3HH 2
488 H 2t

void operator delete[] (woid * adr)

{

new : 8

new [] : 24
delete ()
delete[] ()

cout<<“operator delete[] ()"<<endl; dpsiiies

delete []adr;
} operator

operator

operator
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class Number
{
private:
int num;
public:
Mumber{int n) : num{n} { }
void ShowData() { cout<<num<<endl; }

Mumber * operator->()

1

return this;

} (*num)=38; (num.operator®())=38;

Number& operator®()

{

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

return *this;

1

! I

}: | num->ShowData(); ||» num.operator->() =-» ShowData(); |
¥ 1 H

int main(wveid)

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

(Frnum)=38;

num->ShowData() ;

{(*num) . ShowData(); 28
return 8; E1%]

} 20 ‘é3§733+
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A 0OFE It OIE(Smart Pointer)

class SmartPtr int main{void) PD:-lnt ZHL_?]] A
{ { Point 243 A4
private: SmartPtr sptrl(new Point(l, 2)); Point Zi 4445
F:ul"t * posptr; SmartPtr sptr2({new Point(2, 3)); [1, 2]
RS SmartPtr sptr3(new Point(4, 5)); [2, 3]
smartPtr(Point * ptr) : posptr{ptr) cout<<*sptrl; [4, 5]
{1 cout<<{*sptr2; [1e, 20]
cout<<*sptr3; [3e, 40]
Point& operator* const
( : 0 sptrl->SetPos(le, 28); [5?’ EB]_ R
turn *oocotr sptr2->SetPos(38, 40); Heale AR s
; i A
- Posk sptr3->SetPos(50, 68); Point 2|4 4
1 I A
. cout<<*sptril; Point Z{#] &8
Point* operator->() const
{ cout<<*sptr2; /\al 32{ 7; 2f
cout<<*sptr3;
return posptr;
} return 8;
~SmartPtr() !
1
delete posptr;
}
}i
ZOIE XY SESts, ZUEELC} Ot £E5HA| SES= AM S 7127 A01E EQIE{2} St
?le] A0LE =QIE{= XHMO] F=ot= M| 2ES CiHsiFE £5o ZQIEO|Ct
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(0 Gitxie] 2H2Y

adderZ} Zix|e| o|E0|2}H
adder(2, 4); o} Z0| et4X = A2 siC}.

2|11 O] = adder.operator()(2, 4); 2 sjjAd0| 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

O X SXH s =0| 7tst Y E 7I2|7
‘Functor’'g} 5 £C}.

il

5.2

[10, 13] ‘L3 2t

int main(void)

{
Adder adder;
cout<<adder(l, 3)<<endl;
cout<<adder(1l.5, 3.7)<<endl;
cout<<adder(Point(3, 4), Point(7, 9));

return 8;
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class SortRule

{
public:
virtual bool operator()(int numl, int num2) const =8;
}s
class AscendingSort public SortRule [/ 253
{
public:
bool operator()(int numl, int num2) const
{
if(numl>num2)
return true;
else
return false;
}
}s
.................................................. J
class DescendingSort : public SortRule /7 Y EEz )
{
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=©; j<(idx-1)-i; j++)
{
if(functor(arr[j], arr[j+1]))
{
int temp=arr[j];
arr[jl=arr[j+1];
arr[j+l]=temp;
}
}
}
}
2|o] et #9| DataStorage EcjA 2| HEr4=0|LC}.

dres =
O] g7t 2E0| £EIH HEFEO| &l =0, AX2 FAH0|

HEE|=L meElN 2 EXe 0| 8 == A1, LHE
Xt Mao| & 25 9r}.
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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 num1, int num2) const cout<<" O|& MZEO| 27F=THL| L "<<end];
{ 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(s);
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();
nt * arr;
int idx; .
. storage.SortData(DescendingSort());
const int MAX_LEN; storage.ShowAllData(); i
return o;
| +
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class Number
{
private:
int num;
public: A1 30T 2f
- e o0 ¢
Number(int n=8) : numin)
{ Number(int n=0)
cout<<”Number(int n=8)"<<endl; s s =gy
operator=()
) 36
Number& operator=(const Number& ref)
{ int main{void)
cout<<"operator=()"<<endl; {
num=ret.num; Number num;
return *this; num=30;
} num. Showhumber();
void ShowNumber() { cout<<num<<endl; } return 8;
b }
_________________________________________________________________________________ .
num=Number(30) ; /1 194, AAAA ] B

num.operator=(Number(30)); // 227, HAHAE diFL= 3= oiY QA9 2&
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class Number int main(void)

{ {

private: Mumber numl;
int num; numl=38@;

public: Mumber num2=numl+2@;
Number(int n=8) : num(n) num2. Showhumber () ;
{ return 8;

cout<<"Number(int n=0)"<<endl; ¥

} Number(int n=0)
Number& operator=(const Number& ref)

Number({int n=08)

{
operator=()
cout<<"operator=()"<<endl; )
Number(int n=@)
num=ref.num;
. 50
return *this;
AI3H™M D,!.
} 2 02
operator int () Jf F HE dake] ewEd
{
return num; SHT A7} intP o 2 HEE|0{Of 5l = YN ZEE|= B
}

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

s






