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Point pos2=posl;
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H Point posl(5, 7);
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int main(void)

1
1
1
1
1
+: i
Point posl(5, 7); i
Point pos2(9, 18); )
1
pos2=posl; :
// posZ operator (posl)
_;L______________________J

"<<num2<<endl; } »

}
class First
{
private:
int numl, num2;
public:
First(int n1=0@, int n2=0) : numl(nl), num2(n2)
{1}
void ShowData() { cout<<numl<<",
}s
A of Aelo| BAE NS
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First& operator=(const First& ref)

{

numl=ref.numl;
num2=ref.num2;
return *this,

Frist 28| A0| C|ZE )Y
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#include <iostream>
using namespace std;

class First

{

private:
int numi, numz;

public:
First(int n1=0, int n2=0) : numi(n1), num2(n2)
{}

void ShowDatagl)| { cout<<numi<<",
<<num2<<endl; }

}s

class Second

{

private:
int num3, num4;

public:
Second(int n3=0, int n4=0) : num3(n3), num4(n4)
{}

void ShowData((l)1 { cout<<num3<<",
"<<num4g<<endl; }

Second& operator=(const Second &ref)
{
cout<<"Second& operator=()"<<endl;
num3=ref.nums3;
numg4=ref.numy;
return *this;

¥

int main(void)

{

First fsrc(111, 222);
First fcpy;

Second ssrc(333, 444);
Second scpy;

fcpy=fsrc;
SCpy=SSrc;
fcpy.ShowData();
scpy.ShowData();

First fob1, fob2;
Second sob1, sob2;
fobi1=fob2=fsrc;
sobi=sob2=ssrc;

fobi.ShowData();
fob2.ShowData();
sob1.ShowData();
sob2.ShowData();
return O;
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class Person . N
CIZ2E SAFAEA 2XEN st 28 24 !

1
private:
char #* name; int main{voidj
int age; {
public: Person manl("Lee dong woo", 29);
Person(char * myname, int myage) Person man2("Yoon ji yul", 22);
{ man2=man1;
int len=strlen(myname)+1; manl.ShowPersonInfo();
name=new char[len]; man2.ShowPersonInfo();
strcpy(name, myname); return 8;
age=myage; }
}
void ShowPersonInfo() const
( T
nalE. = .
cout<<"0]F: "<<name<<endl; e
cout<<"Lro|: "<<age<<endl,
al=-
~Person() |5 : Lee dong woo
{ Lo]: 29
delete [Iname; called destructor!
¥
cout<<"called destructor!"<<endl;
}

Is
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Char* name

v

Lee dong woo

man2 K|

v

Yun ji yul

Char* name
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man2 = man1 3
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Lee dong woo

Yun ji yul
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class Person . N
CIZ2E SAFAEA 2XEN st 28 24 !

1
private:
char * name; int main(void)
int age; {
public: Person manl("Lee dong woo", 29);
Person(char * myname, int myage) Person man2("Yoon ji yul", 22);
{ man2=man1;
int len=strlen(myname)+1; manl.ShowPersonInfo();
name=new char[len]; man2.ShowPersonInfo();
strcpy(name, myname); return @;
age=myage; }
}
void ShowPersonInfo() const
{ > S| ZM0| E|= Y AHLXIe| 2B{2t0] T
cout<<"o|F: "<<name<<endl; i |
cout<<™}o): "<<age<<endl; i:ersnn& operator=_(const Person& ref) i
! !
ipemn“ | delete [Iname;  // MRS 48 W) A vwd HA) @4
( i int len=strlen(ref.name)+1; i
delete [Inane; | etrcoy(oane, ret.nane; |
cout<<"called destructor!"<<endl; H Py f | ’ i
i age=ref.age; I
} i return *this; i
}; i i
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. class Second : public First
class First

1
{ :
. private:
private:
, int num3, numd;
int numl, num2;
. public:
public: S d{int nl, int n2, int n3, int nd
First(int n1=8, int n2=8) : numl(nl), num2(n2) ST LTS e L= 7 e DRl S (120,
{3 First(nl, n2), num3(n3), numd{nd)
void ShowData() { cout<<numl<<™, "<<num2<<endl; } {1}
void ShowData()
First& operator=(const First& ref) {
( First::ShowData();
cout<<"First& operator=()"<<endl; cout<<num3<<"”, "<<numd<<endl;
numl=ref.numl; }
num2=ref.num2; /*
return *this; Second& operator=(const Second& ref)
} {
}; cout<<"Second®& operator=()"<<endl;

num3=ret.num3;
int main(void){
Second ssrc(111, 222, 333, 444);
Second scpy(o, 0, 0, 0);

numd=ret.numd;

return *this;

SCpy=Ssrc; L
scpy.ShowData(); s
return o; ’
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Second& operator=(const Second& ref)

{
cout<<"Second& operator=()"<<endl;
First::operator=(ref);
num3=ref.num3;
numd=ref, num4;
return *this;
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class BEB
1
private:

AAA mem;
public: Aé3g7ga+

BBB(const AAA& ref) : mem(ref) { }
s AAA(int n=0)

BRER R R R R R R R R

class CCC AAA(const AAAR ref)
{ EEEFF SRR EE R R R
private: AAA(int n=@)

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

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

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

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

return 8;
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arr[i] = arr.operator[1(i); //X
—> arr.operator[](1); //O



3 |

H{E 2L Lt2 HIE S

- 3

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 OB 7|2 HiE2 2ol oist BAEAS HESHx| F=t
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=af 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’ 3’01 7; 7‘/"
} 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 ¥XEXIZ FZXol= AR &5 2ES fl6iAM
ol ! O o] g5 Y22 HWHES

JdejM LHEX o 2 operator[] &4+ const 42}

S
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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(l);
}
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; }

int main(void)

{
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] AT et



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 oO;
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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);
K
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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1

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
J

O] SO|A 10| sEtsl= M= 7o St =Y
oF @ 2T o| Cj 40| ElCt. F, 21} 3| HE2
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delete

class Point

LA LHZ 0| ek 0|52} Of A

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

{

{
private: os<<'[ '<<pos.xpos<<”, "<<pos.ypos<<']'<<endl;
int xpos, ypos; return os;
public: 1
Point(int x=8, int y=8) : xpos(x), ypos(y) { }
friend ostream& operator<<(ostream& os, const Point& pos); int main(veid) EIIFHET L 8
[3, 4]
void * operator new (size t size) Point * ptr=new Point(3, 4); operator delete ()
cout<<*ptr;
{ delete ptr; Aalig 7;1{-
cout<<"operator new : "<<size<<endl; PErs
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;
: }
Y
QHET E delete HAX} LHOJ|M HEEA|
A7t S8l SEf7} Ot = =St new HMALS QH 2 sioF & o
o e =
Y otn A= HHE 2| 2E0| 7t5¢ O|f= CHS3F 2Lt
new HAXIQ} delete HLMXIE RHET 5t Y= = Xt
= statice 2 MAHO0| EIC}
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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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A0OLE I 9IE{(Smart Pointer)

class SmartPtr int main{void) Point Z{3| A4
{ { 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; AI3H™M 2f
{ 2% 2
cout<<*sptr3;
return posptr;
} return 8;
~SmartPtr() !
1
delete posptr;
hy
}i
EOIE] X3 SEots, ZQIEECE Ot £XSHA| SE5hs M E 7I217{ 20tE ZQIE 2} $HCt
12| 20tE = QIE{= Xpl0| F=5t= Mo 2B S fMsliF= F5oh ZlEo|ct.
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0 Giabxie] 2H2Y

adderZ} Zix|e| o|E0|2}H

adder(2, 4); 2t 20| &+XF ALES SHCt

—

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] g7 2E0| £|IH HEEEO| El=0,
=Lpof| M2t 25 AtE

= g0l 2 & )

olxtz 20|

Ic;Eé'ol EEI AE )A-l—l LHFFI:l
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Ex) SortFunctor.cpp

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

virtual bool operator()(int num1, int num2) const =0;

|5
class AscendingSort : public SortRule{
public:
bool operator()(int num1, int num2) const
{
if(numi>num2)
return true;
else
return false;
¥
|5
class DescendingSort : public SortRule{
public:
bool operator()(int numi, int numz2) const
{
if(numi<num2)
return true;
else
return false;
}
|3
class DataStorage{
private:
int * arr;
int idx;
const int MAX_LEN;

public:

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

arr=new intfMAX_LEN];

¥
void AddData(int num)
{
if(MAX_LEN<=idx)
{
cout<<"C] O| A XH&O| B7t5SHL|CL"<<end];
return;
by
arr[idx++]=num;
b

void ShowAllData() {
for(int i=0; i<idx; i++)
cout<<arr[i]<<'";
cout<<endl;
}
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[jl, arr[j+1]))
{
int temp=arr[j];
arr[j]=arr[j+1];
arr[j+1]=temp;

33ds

int main(void)

{

DataStorage storage(s);
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 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 = &N ZEE|= B
}

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

s
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