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int num=20;

int &ref=num;

7

_______________________

int num(20);

int &ref(num);

N

class SoSimple
{
private:
int numi;
int num2;
public:
SoSimple(int nl1, int n2)
{1}
void ShowSimpleData()
{
cout<<numl<<endl;
cout<<num2<<endl;

}s
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SoSimple sim2=sim1;
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SoSimple sim2(sim1);

sim2 ZHx| sim1 ZHx|
numi _ num1
=]
B -ES
— e num2
[0 TR
: numl(nl), num2(n2) 4 4

int main(void)

{
SoSimple siml(15, 20);
SoSimple sim2=siml;
sim2.ShowSimpleData();

return @;
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SoSimple sim2(sim1);

SoSimple sim2(sim1)2| sl A
SoSimple(SoSimple &copy)

1 I
1 . I
I« SoSimple®d A E A48l P A
1
1 I
i . | Q] o|2L §im2E ABIC} i )
1 I
1 - - - —_ I
oo simlS AR B 4 Sl AR BEE FEllA AR S Rt |
e e e e l
SoSimple sim2=sim1 2 SA|H 2 & SoSimple sim2(sim1) 2 & &l{ 40| EIC},
int main(void)
class SoSimple {
{ SoSimple sim1(15, 30);
cout<<" A 9 7|3} ZAH"<<endl;
public: SoSimple sim2=siml; // SoSimple sim2(siml); 22 HHZHI
SoSimple(int nl, int n2) cout<<" A4 gl 27|83} 2B "<cendl;
: numl(nl), num2(n2) sim2.ShowSimpleData();
{ return 8;
// empty 1
)
SoSimple(SoSimple &copy)
: numl{copy.numl), num2(copy.num2) Aalﬁg -Fam’l—

{ 44 9% 2715 32
cout<<"Called SoSimple(SoSimple &copy)"<<endl; called SoSimple(Sosimple &copy)
44 9 278 4%
15
30

k;



classInit.cpp
#include <iostream> void ShowSimpleData()
using namespace std; {
cout<<numi<<endl;
. cout<<num2<<endl;
class SoSimple }
{ 5
private:
int num1; i{nt main(void)
it num2; SoSimple sim1(15, 30);
public: cout<<"Md 8 Xx7|3} A ™"<<endl;
SoSimple(int n1, int n2) SoSimple sim2=sim1;
: numi1(ni), num2(n2) cout<<"’d’d Bl 7|3} X2 "<<endl;
{ sim2.ShowSimpleData();
return o;
// empty )
)

SoSimple(SoSimple &copy)
: numi(copy.numi), numz2(copy.numz2)

cout<<"Called SoSimple(SoSimple &copy)"<<endl;



O| X|- Circlel| £ A}

|

dest K| 7} &4 2 [f
Circle(const Circle& c) —

&AL A

#include <iostream>
using namespace std;

class Circle {
private:
int radius;
public:
Circle(const Circle& c¢); // AL 4/ dXt M A
Circle() { radius = 1; }
Circle(int radius) { this->radius = radius; }
double getArea() { return 3.14*radius*radius; }
ii5

Circle::Circle(const Circle& ¢) { // S A M/ X} o
this->radius = c.radius;
cout << "SAl MAX} AW radius = " << radius << endl;

¥

int main() {
Circle src(30); // sre Z4AM[2| E&E M dX} 2=

___ Circle dest(src); // dest Z4M|2] SAl MK S &

cout << "QEO
cout << "AIEQS

b

=" << sre.getArea() << endl;
=" << dest.getArea() << endl;
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src
(1) Circle src(30); radius
dest ZHx|
=< 88
dest src
(2) Circle dest((sro)); radivs [ | radius

dest sr

C
(3) dest Z4F|2| ZA} UMK . . /
Circle(const Circle&(c)) Al&H radius radius
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class Circle {

int radius; Eyvwrpep
pUbiC: 4{ e ]

Circle(int r);

double getArea(); [ EAL 49X} gl ]
5 '

Circle dest(sr,c); /] S At 4. Circle(const Circle&) 2=

Mk

=

Circle::Circle(const Circle& ¢) { -
this->radius = c.radius; <[ |
/] EE A el 2t M E AR (this)Oi| = AFStCt.
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class Book {
double price; // 7t4
int pages; // HO|X[==
char *title; /] M=
char *author; // MAIO|&

public:
Book(double pr, int pa, char* t, char* @/

Book(const Book& book) {
this->price = book.price;
this->pages = book.pages;
this->title = book.title;
this->author = book.author;

~Book()
¥

= AR 44X} Gl Book 24
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class SoSimple

3
i :
! I
! I
K =
I private: i

1
E int numi; !
| int num2; i
E public: i

1
] SoSimple(int nl1, int n2) : numl(nl), num2(n2) !
1 1
i {1 :
i :
: I
¥ i

class SoSimple

1 1
: I
' I
o |
1 .
1 private: - I
P e vt BAL MRS HOIBHX| QLOH, W of Yol |
’ T _— 1
: int num2; SAS T@oh= CIEE SAHAER7E HRED
E public: :
i SoSimple(int n1, int n2) : numl(nl), num2(n2) E
1
: {} |
s s 1
] SoSimple(const SoSimple &copy) : numl(copy.numl), num2(copy.num2) :
1
K. ;
1
¥ |
e e e e e e e e e e e ;



7|9 E explici

simil; II» SoSimple sim2(siml);

SoSimple sim2

explicit

AL 4 E%E
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: numl({copy.numl), num2(copy.numz2)

explicit SoSimple(const SoSimple &copy)
// empty!!

explicit2 MASIH AAA
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: num(n) { }

AAA(iInt n)

class AAA
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. 2 E)\f(shallow copy)
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char *name;
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Person E}Y] Zix| &2

id =) (a) L2 24}
nane ||
\‘ K t \@
i ale
name IQIE|7} SAE[RI7| IZ0f
H=z FR! - 2 FL
Person E}2) ZHx| &= SARE 2|
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NO_WARNINGS

#define _CRT_ SECU
#include <iostream>
#include <cstring>

using namespace std;

class Person { // Person 22 M1
char* name;
int id;
public:
Person(int id, const char* name); // 24/ Xt

HuhL 2 of of3f

CIZE SAH SR &Y

Person::Person(const Person& p) {
this->id = p.id;
this->name = p.name;

~Person(); // 22X}
void changeName(const char *name);
void show() { cout << id << ', << name << endl; }

5

Person::Person(int id, const char* name) { // 4 & Xt
this->id = id;
int len = strlen(name); // name2| X} 7=
this->name = new char [len+1]; // name £ A} &
strepy(this->name, name); // nameOf| 2 Xt € S A}

h

Person::~Person() {// 2 ZX}
if(name) // 2t named| S S &l H

_\}

K
delete [] name; // &5 &2 0|22 A H
¥

void Person::changeName(const char* name) { // 0| & &
if(strlen(name) > strlen(this->name))
return;
strepy(this->name, name);

h

[ name 0| 2 2| Bzt ]
[\
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int main() {

Person father(1, "Kitae"); // (1) father 4% 24 v
Person daughter(father); // (2) daughter Z4&| EAf MM EAME LR S E— AT 7 A QlBE }
| dE=sauunes
cout << "daughter Zi M| 4 &= " << endl;
father.show(); // (3) father 24 X‘Il =5
daughter.show(); // (3) daughter Z{ H| & = E
daughter. changeName("Grace ":// (4) daughter | 0| &2 "Grace"Z HHY
cout << "daughter O| & GraceZ HE% & ----"<< endl,
father.show(); // (5) father 24X ==
daughter.show(); // (5) daughter 24 x| = = E s
daughter, father =2 2 & H
return o; // (6), (7) daughter, father Z{ A 2 4 AEHSHI| =

NERE-EE

—L father7F A2 T2 712




Olxl =2 2

i

1,Kitae
1,Kitae

1,Grace
1,Grace

daughter O|S= Grace2 B &

B8 C:WWINDOWSHsystem32Wcmd.exe = O X
daughter 2iil M4 &S —

o
0l

Microsoft Visual C++ Runtime Library

e Debug Assertion Failed!

Program: CWC++Wchap5#%Debugw0i H| 5-10.exe

File: minkernel¥crtsWucrtWsrcWappcrtWheapWdebug_heap.cpp
Line: 504

Expression: _CrtlsValidHeapPointer({block)

For information on how your program can cause an assertion
failure, see the Visual C++ documentation on asserts.

(Press Retry to debug the application)

FEHA) CHAl AI=(R) FAIM




(1) Person father(1l, "Kitae"); father | 44
| father 2z A4 name K|i[t[a|e| \o
. ™
(2) Person dathter{Father) ; father id
fatherZ EALE name EI——D-‘ :
[daughterﬂ;‘dlggl J/K|1|t|a|e|\a‘
daughter‘ ( id
name | o~ |
\ J

(3) father.show(); N A& Ho}

daughter.show();
1Kitae
1Kitae

(4) daughter.changeName("Grace"); father id

[ daughter?| 0|8 } name
Ha
daughter ( id
name
(5) father.show(); _dn
daughter. show(); LD
1Grace

1Grace
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(6) daughter ZHi| A father { id EE-;EQFQE' GIQJ L Eoi| gt
name v i —
—36[r|afc]e] \o]

[:ﬂb'dT}'7 daughter | jd 1 Jl\ )
name o | [delete [] name; &

(7) father ZH&| A%

 muimol
)tz w2

=\ |—L t}'._' " j ‘: u\ =
[’Jﬁl aw = ather | 44 : [EIIEIEtE [1 name; ey
name : : S . ¥ '.'.t

L P === )



= 7/t

Person =¢

#define_ CRT_SECURE_NO_WARNINGS

#include <iostream>
#include <cstring>
using namespace std;

class Person { // Person 22 421

char® name;
int id;

public:

};

Person(int id, const char* name); // ‘33 X}
Person(const Person& person); // = At 4 A X}
~Person(); // 2B X}

void changeName(const char *name);

void show() { cout << id << ', << name << endl; }

Person::Person(int id, const char* name) { // 4 & Xt

}

this->id = id;

int len = strlen(name); // name2| Xt 7 =
this->name = new char [len+1]; // name =X &
strepy(this->name, name); // nameOf| Xt £ A}

Person::Person(const Person& person) { // SA ‘44X id 2 At
this->id = person.id; // id 2t SA—

H

intlen = strlen(person.name);// name®2| X} 7 =
this->name = new char [len+1]; // name= 9|2t 37t & w
strepy(this->name, person.name); // name2| 2X€ 5Ap

cout << "FAL ‘HHX} M3, 2= HH 2| 0| F " << this->name << endl;

Person::~Person() {// 2 & X}

)

if(name) // 2t Y name0fl 35 T E H{S0[ Y2 ™
|

delete [ name; // 8N S {22 A H [ name 0| 2 2|

S

void Person::changeName(const char* name) { // 0| & HZ&

}

if(strlen(name) > strlen(this->name))
return; // ® X nameOf| &S & 4 22| 2Lt 71 0| E2 2 HHE 4= QIC.
strepy(this->name, name);




S —

int main() {

Person father(1, "Kitae"); // (1) father 24X 4

Person daughter(father); // (2) daughter Z X‘II E*f M EAYERZE </[ PersonOf| 2+ =l
A2 SAHYHEXL

cout << "daughter ZiA| 4 &= ---" << endl; \L =

father.show(); // (3) father 24 Xﬂ =4

daughter.show(); // (3) daughter Z{ M| & = =

daughter.changeName("Grace"); // (4) daughter9| 0| £2 "Grace"Z HY

cout << "daughter O| 52 GraceE HE? Z " << endl,

father.show(); // (5) father 24| =

daughter.show(); // (5) daughter 2t x| = = =

e
return o; // (6), (7) daughter, father ZiA| &2 ———  daughter, father &=
3 oz AY
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OIlAl =2 24

X C:WWINDOWSHsystem32¥cmd.exe = = |
= = - EAL AHAS M =SS LR
SAl MEN Mol mE MAO 015 Kitae ) A AETOLY @R U ]

daughter 2 &l A A= ——

1,Kitae

1,Kitae

daughter O|S= Gracez HAES = —-
1,Kitae

1,Grace

H=02HS OIS IIL S28Al1 . . .




(1) Person father(1l, "Kitae"); father | j4 H
kfatherﬂiﬂl‘éﬂ ame |K|i‘t|a|e|\@

. |

AEI OOH J_I_I'x_l father [ )

o (2) Person daughter(father);

id [ 1 |
(AW e [ o [i[e[a[e]\e]
daughter Z5| A4 - ’
§

daughter‘fid 1]
name El__’||(|i‘t|a|e| \,G|

SAH YA} 2 Kitae
(3) father.show(); W, A8 24D
daughter. showE );
1Kitae
1Kitae
(4) daughter.changeName("Grace"); father [ id A
[daugh‘t«arﬂlIZ!I-E‘W name E—_"||(|i‘t|a|e|\@|
2 ] h v
daughter [ id
e L= c[r[a[c[e] \e]

(5) father.show(); N, Alsl 2}

daughter. show() ;

1Kitae
1Grace
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(6) daughter ZHi| A% father | jq 1]
name Klijt|a|e| \@

_daughter | g 1 :
- name & - ™N

( delete 0 name;] Snew)

(7) father ZHx| A

father i b B
- id 1
-Ibdl—l- L=~ .._}Kitae \I"-
--F K

- name d N
, [deletﬁ' I name;} [ Blof) wks :



CIEE 24}

class Person
{
private:
char * name;
int age;
public:
Person(char * myname, int myage)
{
int len=strlen(myname)+1;
name=new char[len];
strcpy(name, myname);

age=myage;

~Person()

{

delete []name;

cout<<"called destructor!"<<endl;

};

)
3| =XE

int main(wvoid) o|&:
{ L}o]:
Person manl("Lee dong woo", 29); ol &:

Person manZ=manl; el
manl.ShowPersonInfo();
man2.ShowPersonInfo();

return 8;

Lee dong woo
29
Lee dong woo
29
called destructor!

Aé%ﬂ7§2+

}
mani 24|
name OXFARIX| X}
| ] HOIE #E ( |
o ==
age Sy | |

’ 4
same ) (5
A J % [ \ @\/

:

\ age'

El
| | man2 ZH&|

A A8 A 2X7t El= A= ¥



ShallowCopyError.cpp

#include <iostream> void ShowPersonInfo() const
#include <cstring> { _
using namespace std; cout<< ' 0| & "< <name<<endl;
cout<<"L}0[: "<<age<<end];

class Person )
{ ~Person()

char * name; {

int age; delete [Iname;

. " " .

public: } cout<<"called destructor!"<<endl;

Person(char * myname, int myage) 1

{ int main(void)

int len=strlen(myname)+1; {

Person mani("Lee dong woo", 29);

Person man2=mani;

mani.ShowPersonInfo();
age=myage; man2.ShowPersonInfo();

by return o;

name=new char[len];
strepy(name, myname);



name=new char[strlen(copy.name)+1];
strcpy(name, copy.name);

mant ZHA|

-

IOIE| AX | ‘

~_hame
Lo

=]
[

man? ZHA|

name

WOO

B
§

2AE ZAL,
man2 2| name2
SAE 2XAE &R
o

R+
Ox2CHX| X1

[oac
o
[

HOIE| EE )
g oo

S EBAE TAISHE 2AF MR
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case 1: 7|&| BAE AAE ol &M M= AAE 278 6h= B -F-(SHA 22 49

i case 2: Call-by-value H4]9] $r5E Ao A AA & JAR A= 3+
| case 3: AR wislelE) | B Yo wle) P AS

N

Person manl("Lee dong woo", 29); QXL M Al dAT SA[0f x7|=}

SimpleFuncObj(obj);

Person man2=manl; /] BAF AR 52 int Slmple':“l c(int n)
Ly gy g i Sy Sy iy Sy S S ————— J {
case2 &case3 e Hhst Al Hl 22

T T 1 return n;

| I 7} Stckyl = X7|s

i SoSimple SimpleFuncObj(SoSimple ob) : } -Io_'—P e °J'I- °AI0‘II "‘7|2I‘
1

P | int main(void)

1 1

| ----- I

i return ob; i { .

| } ! int num=1@;

E ) . . i cout<<SimpleFunc(num)<<endl;

i int main(void) !

1 1

I { I

: ) . ' }

| SoSimple obj; !

| |

1 1

1 1

1 1

1 1

1 1

L 1

"



SA B GXto| 2 E casel| &2l (1)

class SoSimple

{
private:
int num;
public:
SoSimple(int n) : num(n)
{32
SoSimple(const SoSimple& copy) : num(copy.num)
{
cout<<"Called SoSimple(const SoSimple& copy)"<<endl;
}
void ShowData()
{
cout<<"num: "<<num<<endl;
}
s
void SimpleFuncObj(SoSimple ob)
{
ob.ShowData(); int main(void)
¥ {

SoSimple obj(7);

cout<<"Ghr-E = A "<<cendl;
SimpleFuncObj(obj);
cout<<"Ghrd = T "<cendl;

return 0;

drsE: A

Called SoSimple(const SoSimple& copy)
num: 7

TrzE F

AT

obj 24|

void SimpleFuncObj(SoSimple ob) ‘

{ . :
ob.ShowData();

}

int main(void)

{ ob 4| H

SoSimple obj(7);

> SimpleFuncObj(obj);
SoSimple(int n) { . . . . }

SoSimple(const SoSimple& copy)

void ShowData( ) { . . . . }




PassObjCopycon.cpp

#include <iostream>

using namespace std; void SimpleFuncObj(SoSimple ob)

{
class SoSimple ob.ShowData();
{ }
private: . . .
. int main(void)
1nt num; {
public: SoSimple obj(7);
SoSimple(int n) : num(n) cout<<"&r2E M"<<endl;
{1} SimpleFuncObj(obj);
. . cout<<"& T2 E F"<<endl;
SoSimple(const SoSimple& copy) : num(copy.num) I O = T ’
return o;

¢ }
cout<<"Called SoSimple(const SoSimple&
copy)"<<endl;

¥
void ShowData()
{
cout<<"num: "<<num<<endl;
¥



SA B GXe 2E casell 221 (2) & (3)

Case (2)

int

{

class 5oS5imple

main{void)

SoSimple obj(7);

{ SimpleFuncObj(obj).AddNum(3@).ShowData();
private: obj.ShowData();
int num; return @;
public: }
SoSimple(int n) : numin)
{1
SoSimple(const SoSimple& copy) num{ copy . num)
{
cout<<“Called SoSimple(const SoSimple& copy)”<<endl;
}
SoSimple& AddNum({int n)
{
num+=n; Called SoSimple(const SoSimple& copy)
return *this; return °|3
} Called SoSimple(const SoSimple& copy)
num: 37
: AI3HTH 2
void ShowData() e = 290 2_L+
{
cout<<"num: "<<num<<endl;
}
};
SoSimple SimpleFuncObjj(SoSimple ob)
{
cout<<"return ©|#"<<endl;
return cb;
h

QXL HEof o5t

AL Y41 =25

.f_%

SoSimple SimpleFuncObj(SoSimple ob)

obj ZHH|

{ &, obj M0,
cout<<"return O|F "«endl; o ob O EAF MK} B
R

return ob;

SoSimple SimpleFuncObj(SoSimple ob)
{

cout«<"return O|F "«endl;
&> return ob;

}

|| AH A
oo

QY

= -

2IA| 28| (Temporary Object)

ob MEE|H,

Ca

obj ZH|

@, _IIHHHEII

obj HEEH,
ob 8] EAL MMt S
=7

ob 2|

YAIZHH| 2| A SER S5

se (3)




ReturnObjCopycon.cpp

#include <iostream>

using namespace std;
class SoSimple void ShowData()
{ {
private: cout<<"num: "<<num<<endl;
int num; 1. ;
public: ’
SoSimple(int n) : num(n) SoSimple SimpleFuncObj(SoSimple ob)
{ } { " SR
SoSimple(const SoSimple& copy) : num(copy.num) cout<<"return 0| " <<endl;
( return ob;
)
cout<<"Called SoSimple(const SoSimple&
copy)"<<endl; int main(void)
¥ {
SoSimple& AddNum(int n) SoSimple obj(7);
{ SimpleFuncObj(obj).AddNum(30).ShowData();
. obj.ShowData();
num-+=n; return o;
return *this; )
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SR

« & E XI=5t= C++ ZEOEY, o[, oHElO|C| O,
2011

- G C++ Z2AHYHEE), 2 d%, LAX|D|C[0,
2012

C++ ESPRESSO, ¥¢l= XA, QIO|L|E[S A, 2011
HE C++ Programming, 27|Elf , & s=EtAL, 2018
« AL C++= X SO|X|, Q= QIIO|L|E|F 2, 2018



class Temporary

A 2| 2

int main(void)

AT A

{ {
private: Temporary(10@);
int num; coutgg MRk after make! "<<endl<<endl;
public: Temporary(20@) .ShowTempInfo();
Tempupary(int n} . num{n) coutg¥Errakant after make! "<<endl<<endl;
{ const Temporary &ref=Temporary(388); xtxZro| diztg|o 2 %
cout<<"create obj: "<<num<<endl; coutqg MHEkkickkEk and of main!“<<endl<<endl; 351}51 §;35 7+%§|
} return @; ’
~Temporary() }
{ create obj: 10@
cout<<"destroy obj: "<<num<<endl; LESERT? EI73 LD
*xFkEFERFXE after makel
}
void ShowTempInfo() create obj: 200
{ My num is 200
cout<<"My num is "<<num<<endl; destroy obj: 200
*xFkEFERFXE after makel
}
I create obj: 308
kxFkkE*kEREXE ond of main!
) AI3HTH 2
destroy obj: 300 2 o Z-bf
ZEA QIRolM A WSS SHI| Yo WaE =
- Z4Hof] 20l 0|
- HIQ] AEZAN X0 AHBEIE W)
R LI/ oo nnoono oo :
! I
! I
i Temporary(200) .ShowTempInfo(); —> (YA A &= FF).ShowTempInfo(); |
I
! I
1

£ Chg WO R YOUtE HE AT
MRE|S YNAHE HEE ATER| QaCh



IKnowTempObj.cpp

#include <iostream> int main(void)
using namespace std; {
class Temporary Temporary(100);
{ cout< <"*¥¥**ExxXEXX after make!"<<endl<<endl;
private: Temporary(200).ShowTempInfo();

int num; cout< <"*¥x**ExRXEXX after make!"<<endl<<endl;
public:

const Temporary &ref=Temporary(300);

Temporary(int n) : num(n) X
cout<"******xx%% and of main!"<<endl<<endl;

{ return o;
cout<<"create obj: "<<num<<endl; B
¥
~Temporary()
{
cout<<"destroy obj: "<<num<<endl;
}
void ShowTempInfo()
{
cout<<"My num is "<<num<<end]l;
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