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« H|O|A =2l A (base class)
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Animal(% £) Lion(A%F), Dog(7t), Cat(Z1Stof)
Bike (A7) MountainBike (/t 2f &t 771
Car(A&7+), Bus(tH~), Truck(E2{), Boat(£ E), Motocycle(2 E &t
Vehicte(=17) (S ), Bus(ei2), Truck(E20), Boat(5 ) ycle(
o), Bicycle(&H7A)
Student (% A4) GraduateStudent (T2t 21 Af), UnderGraduate (=] £ AY)
Employee(={ ) Manager (= 2/&})
Shape(L=4) Rectangle(~22d), Triangle(/ 2 %d), Circle(%)
At
m -l A == 280 27 A(parent class) == H| 0| A Sl A (base class)
B AE Z2cA == AtA& 2l A(child class) == Wtai=l =2l A(derived class)
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class Car
{
int speed;
3
class SportsCar ; public Car
{
bool turbo;
3
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class Phone {
void call();
void receive();

35
rPhone§§¢§é§%§

ct, |

rr

7

class MobilePhone : puélic Phone {
void connectWireless();

void recharge();
MobilePhone= }_
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class MusicPhone : pubfic MobilePhone {
void downloadMusic();
void play();

};
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Car

+speed
+gear
+color

+setGear()()
+speedUp()()
+speedDown()()

JAN

SportsCar

-turbo : bool

+setTurbo()()




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

class Car {

public:
// 3N HH H 4=
int speed; // =5
int gear; // =& 1cl
string color; // 284!

// 3 Y &4 &

void setGear(int newGear) { // IO £ E & &f ==
gear = newGear;

}

void speedUp(int increment) { // S=S It B & =
speed += increment;
}

void speedDown(int decrement) { // == A B &=
speed -= decrement;
}




// Car 2HASAXL0LA LIS D20l SportsCar 2HA SR HGHH E AL,
class SportsCar : public Car { // CarE &t ==L
// DS =5 =D}
bool turbo;
public:

// DNl & =E =0}

void setTurbo(bool newValue) { // HE 2 =& & 8 H
turbo = newValue;

}
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int main()

{
SportsCar c;
c.color = "Red"; [/ S22 AP EH N2
c.setGear(3); /] SR 2cHAUY S 4SS S
c.speedUp(100); [/ E22d|ANE s =
c.speedDown(30); [/ RES2AUH S-S =
c.setTurbo(true); /! NHEHE 5=
return O;

NS A= HOIAZSHAL B2 &2 0Kl A AXHE AIEE += UL



Car Truck Bus
speedUp() speedUp() speedUp() class
speedDown() speedDown() speedDown()
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class Car : public Ve hicle{... 3}
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class Person class UnivStudent :| public Person Person —E-EH¢§

« { public A8t
private: private:
int age; /1 ol char major[50]; // HAEFAE
char name[50];  // °l& public:
public: UnivStudent(char * myname, int myage, char * mymajor)
Person(int myage, char * myname) : age(myage) : Person(myage, myname)
{ {

strcpy(name, myname);
Py i ’ strcpy(major, mymajor);

}

void WhatYourName() const }

{ void WhoAreYou() const
{

cout<<"My name is "<<name<<endl; = Ao
} J WhatYourName(); Person S A9

[}
HowOldAreYou(); (=} H.I

void HowOldAreYou() const

e
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{ cout<< My major 1s “<<major<<endl<<endl;
cout<<"I'm "<<age<<" years old"<<endl; } -
} ¥ UnivStudent 245 UnivStudent 24&12] 74
N
: yaue

(o
Person - UnivStudent ‘ WhatYourName( )
A}O EE‘HA ske] =g A : ]
g9 2 - Hol S ‘ HowOldAreYou( )

71Z(base) S - 48 (derived) E& . -
%3 (super) S~ - AE (sub) A ‘ UnivStudent
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UnivStudent(char * myname, int myage, char * mymajor)
: Person(myage, myname)

strcpy(major, mymajor);
- O|L|Z2I0|X & SoliM mHiZe 2= Ho| A Fe22| WHXIE BAHL R 5 E|0f Strt.
TH i
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|o]& Fefj 29| M EXE B

int main(void)
{
UnivStudent ustdl("Lee", 22, "Computer eng.");

ustdl.wWhoAreYou();

UnivStudent ustd2("Yoon", 21, "Electronic eng.");

ustd2.WhoAreYou(); -, . i N m Aol At o o
return 0: It Z2§A UnivStudent= H|O|A A0 MMX} T2 9
3

}; QUXIIEX| S HE 2o oF SHCt.
- private HH= Tl FE20ME H 20| 275SHEE, HGXt

ol SES SoliM Hlo|2~ Sej2o| HHE x7|3tsof THCL.
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int main() { \
Ce;//cd8
CO

b

class A{

public:

" "AQ { cout << "MAMX} A" << endl; }
~AQ { cout << "AHX} A" << endl; }

}s

class B : public A {

. public:

vBO {cout << "AMMX} B" << endl; }
~B() { cout << "AHX} B" << endl; }

7’
L

}s

class C: public B {
- public:
2O { cout << "MAMX}C" << endl; }

~C( { cout << "AZHX} C"<< endl; }

iB()*E'
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class Sl'-:'B'E'S"E// H'”O'ﬁ%EHﬁ class SoDerived : public SoBase
I =i
{ O aEEd A
. private:
private: int derivNum;
int baseNum; public:
public: SoDerived() : derivhum(3©)
SoBase() : baseNum(28@) {
cout<<"SoDerived()"<<endl;
{ 5
cout<<"SoBase()"<<endl; SoDerived(int n) : derivNum(n)
} {
SoBase(int n) : baseNum(n) cout<<"SoDerived(int n)"<<endl;
{ ¥
SoDerived(int nl, int n2) : SoBase(nl), derivNum(n2)
cout<<"SoBase(int n)"<<endl; {
} cout<<"SoDerived(int nl, int n2)"<<endl;
void ShowBaseData() ¥
{ void ShowDerivData()
{
cout<<baseNum<<endl; ShowBaseData();
} cout<{<derivNum<<endl;
¥ }
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int main(wvoid)

{
cout<<"casel..... "<<endl;
SoDerived drl;
drl.ShowDerivData();
cout< - - —mo oo "<<endl;
cout<<"case2..... "<<endl;
SoDerived dr2(12);
dr2.ShowDerivData();
coutg™ - - - —m oo "<<endl;
cout<<"case3..... "<<endl;
SoDerived dr3(23, 24);
dr3.ShowDerivData();

return 6;

};



int main(void) Lkt
{ casel.....
cout<<"casel..... "<<endl; SoBase()
SoDerived dri; SoDerived()
drl.ShowDerivData(); 20
cout<g™-- - - "<<endl; 30
cout<<"case2..... L.
SoDerived dr2(12); case2.....
dr2.ShowDerivDatal(); SoBase()
cout<<------- - - “<<endl; SoDerived(int n)
cout<<"case3..... “<<endl; 20
SoDerived dr3(23, 24); 12
dr3.ShowDerivData(); o ______
return 8; casel.....
b SoBase(int n)
SoDerived(int n1, int n2)
23

24



Ol S ef A0 x| 1 casel

SoDerived ZHA|

| | RMLoUiRE BUe| Y oo ,
1 .

| showdasepata( ) | i SoDerived drl i

S 1 1
1 1

derivNum

ShowDerivData( )

SoDerived 24|

?oDer‘i\red( ) 1 derivium(3@) _IJ_I\_A-I 2. El_g{%ﬂ“ﬁgl void Ac|>-|A°'|x|. §§
ShowBaseData( ) cout<<"SoDerived()"<<endl;

}

derivNum

ShowDerivData( )

SoDerived ZHH|

——— Lerived() ¢ derika) =AM 3. O|L| 20| X & STt 7|x SefA2| ‘HEX}

cout<<"SoDerived() " <<endl; §§OI %AIE‘IBE xc','Q_IEIO'I QAIxI 9—;—!‘222 VOid ACI;I
ar =25

i

ShowBaseData( ) }

derivNum SoBase( ) : baseNum(2@)
' { 2 TFAH = g A O] AlGH
ShowDerivData( ) cout<<"SoBase()"<<endl; _'I—-A-l 4' .|.|.I‘ o= EH __I = %

}




Ot S Ao 24| g case3

SoDerived ZHA|

&M L HR2| BZO| P po---mmmmmmmmmmsssmemsseeey

| showsaseData( ) i SoDerived dr3 (23, 24)» i

derivNum

I

ShowDerivData( )

23 24

SoDerived 24| I
b d
. , . . — - o
ioﬂerl\r@d(lnt nl, int n2): SeBase(nl), deriwNum(n2) _E_A-I 2. 'u'I‘ACI;IE-EHﬁQ-I ACI;IAO-'xI- =
ShowBaseData( ) cout<<"SoDerived(int nl, int n2)"<<endl;

}

1

derivium

1

ShowDerivData( )

SoDerived 47|

baseNum=23 TJEA.I 3' H'"OIﬁE‘EHﬁ_QI ACI;I*O-'II- §§ Etl fEI-aclsl

ShowBaseData( )

derivNum

{l

SoBase(int n) : baseNum{n) —_— .

[ =M 4. 0Pl Sefj 20| W dxt 4
cout<<"SoBase(int n)"<<endl;

}

ShowDerivData( )

\_I
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class SoBase
{ A3y
private:

SoBase() : 15

int baseMum;

public: SoDerived() : 15

SoBase(int n) : baseNum(n) SOBBSE(:}I oy

{ SoDerived() : 27
cout<<"SoBase() : "<<baseMum<<endl; _

} ~SoDerived() : 27

~SoBase() ~SoBase() : 27

{ ~SoDerived() : 15
cout<<"~SoBase() : "<<baseNum<<endl;

~SoBase() : 15
¥

class SoDerived : public SoBase

{ 7t HYECL
private:
int derivium;
e Aol S A AHAME WHAMEL BhrhoIC
SoDerived(int n) : SoBase(n), derivNum(n)
{
cout<<"SoDerived() : "<<derivNum<<endl;
}
~SoDerived()
{
cout<<"~SoDerived() : "<<derivNum<<endl;
I}

e
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#include <iostream>
using std::endl; HHAE =AM
using std::cout;

class AAA //Base 22§|A 1. o Ze A AHEX} HH
f)ubhc, 2. HlO]A SFA 2K} M
AAAQ){ 3. Hr2| gheh(e H|)
cout<<"AAA() call!"<<endl;
¥
~AAAQ) {
cout<<“~AAA(int i) call!"<<endl;
},} int main(void)
’ {
class BBB : public AAA //Derived S22 S [olol;
f)ublic return O;
BBB(){ }
cout<<"BBB() call!"<<endl,;
}
~BBB() { AAA() calll
cout<<"~BBB() call!"<<end]; BBB() call!
) ~BBB() call!
Y ~AAA() calll
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Protected HH protected protected private
class S22 {
[private:] /| HERE WY o
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protected: // HeEE il Xo|
......... /) e~ 9% M2 o, M4 =
public // S&F& B Fol
......... /) 2EA Qe MO gl Al &
Y




Ml 7EX| ZEf2| of = O

class Base
{
private:
int a;
protected:
int b;
public:
int ¢

class Derived :

{
// EMPTY

%

int main(void)

{

Derived object;

return o;

¥

public Base // public A= 2

protected
private
> ANESE ASEO E2 8ele

object Z4|
inta:&d8287}
int b : protected

int ¢ : public
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void function() {

H[O| & Seff & CHE SajA
class A { class C {
private:

{-» private @I{f < GREREEER] e

protected: o
X---{-» protected ""I:l-|<.--< _______________
public:
> 1c OHI <
" public H H —y
class B : public A {

protected B H =
np a0
20| 3j =t
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protected T H 2

ASZAN =0HU= ER E2 OE
« ] 0| 2| = private 2 H 2t S

e
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class AAA int main(void)
{ {
private: AAA aag;
int a; aaa.a=10; // private HH{, 2t ofj2f !!
protectsd: aaa.b=20; // protected HH, [}Z}A] Of 2{!!
int b;
Iy BBB bbb;
bbb.SetData();
class BBB: public AAA
{ return 0;

public: }
void SetData() {
a=10; // private HH{, [t2}A 0 2
b=10; // protected HH, OK!
}




ettt \ el 1 ettt \
H I 1 1 1 !
i class Base i i class Derived : private Base i i class Derived : private Base i
» - BBy :
1 : . 1 1 1 1
| private: i I // empty! I private I HZE7}: i
] . 1 1 1
{ int num; S |Armol Za it numl; i
d: - ! '
i protected: ' L i i private: I
1 . . 1 TEEEEEEEEmmEmmEmEEmEEEEEEEE 1 1
i int numz2; i ! int num2; i
I ice ]
: publ%c. : I private: i
; int num3; ! i int num3; i
1 ! ! i
1} ] [ ]
e ; L ;
o =0l o] o] ¥e| ¥4£2 &
olojg # k.
e EEEEEEEmEmEmEmEmm—— T e EEEEEEEEmEmEmEmEm———
| |
i class Derived : protected Base i class Derived : protected Base
1
» oy o
- .
i // empty! i tected a7t
oy H Pr8~ec e int numi;
P P g&e At
1 1

I'd 1
i i
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
: :
i protected: '
! int num2; i
i protected: H

1
H int num3; '
i :
| i

———————————————— -
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« HAS-A(2F)

e The Police have a cudgel.

, D Police= Cudgelg 2gsict.

P]lwe

HAS-A
relation




#include <iostream>
using std::endl;
using std::cout;

class Cudgel //S S0l

{
public:
void Swing(){ cout<<"Swing a int main()
cudgel!"<<endl; } {
s Police pol;
pol.UseWeapon();

class Police : public Cudgel //=S0IE 4
=ole B return O;

{ }
public:
void UseWeapon(){ Swing(); }
}s Police is a Cudgel (X)
Police has a Cudgel (O)
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/¥ 2K R 01|X1| */
class Cudgel //=S0|

{
public:

void Swing(){ cout<<"Swing a cudgel!"<<end|; }
};
class Police //250|& AQ6t= A&
{

Cudgel cud;
public:

void UseWeapon(){ cud.Swing(); }
};
int main()
{

Police pol;

pol.UseWeapon();

return O;



A
S5 =4
/¢ A ZQIE] e Of & */
class Cudgel //&&0]|
{
public:
void Swing(){ cout<<"Swing a cudgel!"<<endl; }
i
class Police //8s0|& & R/ol= 8&
{
Cudgel* cud;
public:
Police(){ cud=new Cudgel; }
~Police(){ delete cud; }
void UseWeapon(){ cud->Swing(); }
)i
int main()
{
Police pol;
pol.UseWeapon();
return O;
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i class Base i 1 class Derived : public Base I

1 { 1 : 1

: N :

! private: i I public: i

I .

| int numi; ' i void ShowBaseMember() i
1 1

i protected: i i { i

] int num2; b cout<<numl; /1 A ol I

i public: i i cout<<num?; // #Aakel oK! i

i int num3; i i cout<<num3; J/ #Hoed oK! i

] void ShowData() P } ]

1

o It |

i cout<<numl<<™, "<<num2<<”, "<<num3; 1 ! i

1 1

! ’ ;

i) i

1 1

1 1

\ J

————————— -

private < protected < public prvateg 71202 B,

protected= privated} 2| ASZA| 0| A2 H2

2 5 gsto



#include <iostream>
#include <string>

using namespace std;
class Employee {
int rrn; // Regident Resgistration Number: =21 SE2HS

intsalary, /[ 22

public:
string name; /Il 0| &
void setSalary(int salary);
int getSalary();

2

void Employee::setSalary(int salary) {
this->salary = salary;

¥

int Employee::getSalary() {
return salary;

}




class Manager : public Employee {

int bonus;
public:
Manager(int b=0) : bonus(b) { }
void modify(int s, int b);
void display();
2

void Manager::modify(int s, int b) {
salary =s; // HIO| ASH ALl ESHUH A It S!

bonus = b;
}
void Manager::display()
{

cout<<"==:"
/l cout << "Z=0l

< salary <<" 24 A: " << bonus << endl;
EWHS: "<<rrn << endl://

'<
=
=)




int main()
{
Manager m;
m.setSalary(2000);
m.display();
m.modify(1000, 500);
m.display();
}
‘ =3:1000 £42: 500
Q H=0otA S OFR JIUL =28 AL ..
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#include <iostream>
using namespace std;

class Base {

int a;
protected:

void setA(int a) { this->a = a; }
public:

void showA() { cout << a; }

}s

class Derived : private Base {
int b;
protected:
void setB(int b) { this->b = b; }
public:
void showB() { cout << b; }
e

of2t.

private A== (f

CHe ol M HItY O FIt WAy

-

int main() {

Derived x;
X.a = 5;
x.setA(10);
x.showA();
x.b = 10;
x.setB(10);
x.showB();




protected Af== 0

CtZolAM Ao L 77F YA¥st= F22 &oret.
#include <iostream>
using namespace std;
class Base {
int a; . .
pri)r;e(?ted: int ma.ln() {
void setA(int a) { this->a = a; } Derlvefl %;
public: x.a i:(’ ) /! /C}) ®
: ) x.setA(10);
N void showA() { cout << a; } x.showA(); e
’ x.b = 10; /] @
clzil;tsbl.)erived : protected Base { i:ﬁto]i\(rlls(& % %
protected: ;
void setB(int b) { this->b = b; }
public:
void showB() { cout << b; } Ao o=
¥; ®,2,3,®,0
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class NotebookComp :public Computer

T class TabletNotebook :public NotebookComp
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‘

class NotebookComp :public Computer

NotebookComp l

T class TabletNotebook :public NotebookComp

TabletMotebook

» NotebookComp(*e E&5r F5FE] )= Computer(HE]) o]},
» TabletNotebook (EFEEl #3FE)+= NotebookComp(=ES- #3HE])o|c},
* TabletNotebook (EF=E HFE)+= Computer(FHirEl)o|ct,

rE =M 222 H=EACH
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#include <iostream>
#include <cstring>
using namespace std;
class Computer
{ .
private:
char owner[50];
public:
Computer(char * name)

{

¥
void Calculate()

{

}
}s

strepy(owner, name);

cout<<"Q@ M L S AHrtSHL|C}."<<end];

class NotebookComp : public Computer

{

private:

int battary;

public:

NotebookComp(char * name, int initChag)
: Computer(name), battary(initChag)
{}

void Charging() { battary+=5; }
void UseBattary() { battary-=1; }
void MovingCal()

{
if(GetBattaryInfo()<1)

{

C}."<<endl;

}
cout<<"O|SSIHAM";
Calculate();
UseBattary();

cout<<"=MO| Z QS|

return;

}
int GetBattaryInfo() { return battary; }



class TabletNotebook : public NotebookComp int main(void)
{ {
private: NotebookComp nc("0|=F", 5);
char regstPenModel[50]; TabletNotebook tn("™H =", 5, "ISE-241-242");
public: nc.MovingCal();
TabletNotebook(char * name, int initChag, char * pen) tn.Write("ISE-241-242");
: NotebookComp(name, initChag) return o;
{ ¥
strepy(regstPenModel, pen);
by
void Write(char * penInfo)
{
if(GetBattaryInfo()<1)
{
cout<<"=XO0| ZQotL|Cl"<<endl;
return;
¥
if(stremp(regstPenModel, penInfo)!=0)
{
cout<<"s = El HO[ Of g L|C}.";
return;
b
cout<<"Z7| LS N 2|EL|Cl."<<endl;
UseBattary();
¥

}s
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class Gun

{

class Police : public Gun

{
private: )
:nt bullet - /) A" Bere] 2 private:
S e B 0 int handcuffs; /] g8t 27ko] 2
public: .
) public:
A ) 8 L femn Police(int bnum, int bcuff)
{1} : Gun(bnum), handcuffs(bcuff)
void Shut()
{1}
{ void PutHandcuff()
cout<<"BBANG!"; {
bullet--;
cout<<"SNAP!"™;
) ) handcuffs--;
’ I3
};
dE2 S L2 [T
A% has a &!

has a ZHA| & M4&0 2 31350| 7} 6ICt. SHX| 2 0|2{3F AL Police?l Gun Ztsh izt
NS WA HLh M2t E2 AKX 242 ZHOILL I BI|8 A90H= ZYS B
¢15t7|7t & X| grotxict.
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#include <iostream>
#include <cstring>
using namespace std;

class Gun

{

private:

int bullet; [/ BHE BLe =
public:

Gun(int bnum) : bullet(bnum)

{}
void Shut()

{
cout<<"BBANG!"<<endl,;

bullet--;

class Police : public Gun

{
private:

int handcuffs; /] 295t =2o| &=
public:

Police(int bnum, int beuff)
: Gun(bnum), handcuffs(bcuff)
{}

void PutHandcuff()

{
cout<<"SNAP!"<<endl;
handcuffs--;

}
¥

int main(void)

{
Police pman(s, 3);// &% 5, =4
pman.Shut();
pman.PutHandcuff();
return o;
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class Gun

{
private:
int bullet; [/ BEAE FY F
public:
Gun(int bnum) : bullet(bnum)
{1
vold Shut()
{
cout<<"BBANG!"<<endl;
bullet--;
¥
}s

class Police

q4F

{
private:
int handcuffs; J 288 3k 2
Gun * pistol; il Agstan 9=
public:
Police(int bnum, int bcuff)
: handcuffs(bcuff)
{
if(bnum>8)

pistol=new Gun(bnum);

else
pistol=NULL;

}
void PutHandcuf+()
{
cout<<"SNAP!"<<endl;
handcuffs--;
}
void Shut()
{
if(pistol==NULL)
cout<<"Hut BBANG!"<<endl;
else
pistol->Shut();
¥
~Police()
{
if(pistel!=NULL)
delete pistol;
}
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