Chapter 06. &=2| 0|5}

Tel: 970-6702
Email: jhpark1@seoultech.ac.kr

SeoulTech 2018-2nd ZZ 72) 3212 (2)



06- N
1. 59 7|27 E




Al

O

A

Rl R

of 7I= 7h'8

2% (inheritance)

o oF AV EHE S UL F2lE SE(AR, 2 ) S O

A E AR

- O|0] §o|&l SLAS HIE2Z 20t

“!'*r

/|5 F7I5tg]

HRES ol EarH 44H
RifstE Be 4 Qe
WM ATEQOT

S4TH THEE R 4 QT4




. Ab2=0| 0i[1
"’S%‘—'.: OIHX|IZEEH £2 =AL
QLCE."

- &0 02

= "Student 2227} Person 22| A S AFSSHCE

-_FQ
i
N
il
MHO
o
L=




O

O

O

O

O

O

T —

T —

N,
S
J
A
o
A
o
Al
L
0

£ 2 8ot 7[E YA HE (AR, & F) THALE
= 220 YR HEE Vb5

=2 0| 85A &|H F&otcul T2 2 =47t
INPS|

-1 O

=2 0[0 2=l A5 AT EQE HALE

8 U= 2ZEY O E =gdA HE, 7A E=
Eols=s da



- HO|A Sg}
= 7|F0] 0

- 22 =}

Al
o

2 (base class)
O] BHS0{ % Sefa

A (parent class) or 71 SefA 2t 0= &t

2§ 2 (derived class)
Al HEOL M2 OFESO{X| = SiA

=2 O 1 =

2 A 2t E

El OF O

(&)
=
MR =222 9| A= (inheritance) S T18IsH A

\J



LI FalA ME FealA
Animal(k £) Lion(~4), Dog(71), Cat(Z1ctof)
Bike (&t 7 #) MountainBike (/i 2 A 71 A)
, Car(A % %), Bus(el”y), Truck(E2{), Boat(E E), Motocycle(2 & Ht
Vehicle(& ) .
of), Bicycle(Xt%& )
Student (= ~f) GraduateStudent (it 5l Af), UnderGraduate(at £ Af)
Employee(7{ ) Manager(= 2/ &})
Shape(L=%) Rectangle(~722d), Triangle(/ 2 %d), Circle()
At
m A == 280 22§ A(parent class) == H|0| A ZcH A (base class)
B AE 2eA == A&l 2l A(child class) == Utai=l 22l A(derived class)
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class Car
{

int speed,;
}

H| O] AZaf &

class SportsCar: public Car

{
}

bool turbo:
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MusicPhone

class Phone {
void call();
void receive();

7

b ( S APAUHT
Phone= A&HK=C},

class MobilePhone : puglic Phone {
void connectWireless();

void recharge();
MobilePhone=

}; eF
eimHl=T

)

G

class MusicPhone : pubfic MobilePhone {
void downloadMusic();
void play();

};
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Car

+speed
+gear
+color

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

JAN

SportsCar

-turbo : bool

+setTurbo()()




EEEEEE———————
Car 22

#include <iostream>
#include <string>
using namespacestd;

class Car {

public:
I3
int speed,; //
int gear; //

string color; //

/I3

void setGear(int newGear) {//
gear = newGeatr,

}

void speedUp(int increment) { //
speed += increment;

}

void speedDown(int decrement) { //
speed -= decrement;

}




/[ Car SportsCar
class SportsCar : public Car { /I Car
Il
bool turbo;

public:
Il
void setTurbo (bool newValue) { //
turbo = newValue;
}

— SportsCar —

Car
0 0 L
setGear() iggspeeduﬂ} iggse‘l'-rur‘bﬂ(]

b

&

speedDown()

o756




int main()

{
SportsCar c;
c.color = "Red"; //
c.setGear(3); //
c.speedUp(100); I/
c.speedDown(30); I/
c.setTurbo( true ); //
return O;




Car Truck Bus
speedUp() speedUp() speedUp() class
speedDown() speedDown() speedDown()
Y Fonlor HE & EHO
Vehicle
speedUp() O| A g A
speedDown() H O] A= 2=
Car Bus
IS &
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class Car : public Vehicle {feee 3
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class Person class UnivStudent :|public person| Person ZE2S
{ { public #&8
private: private:
int age; /1 1ol char major[50]; // AT
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);
’ ’ strcpy(major, mymajor);

void WhatYourName() const 1
{ void WhoAreYou() const
{

cout<<"My name is "<<name<<endl; o
} J WhatYourName () ; Person 22|22

i
HowOldAreYou(); = H.I

void HowOldAreYou() const

¢
i
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I }
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
\

{ cout<< My major is "<<major<<endl<<endl;
cout<<"I'm "<<age<<" years old"<<endl; ¥
} ¥ UnivStudent 28| UnivStudent Z4&12] 74
N
: Moy

[
Person - UnivStudent ‘ WhatYourName( )
AFo] Saf A 3L0] Zaf A : )
g 2 - Hof S ‘ HowOldAreYou( )

7|%(base) S~ - (derived) S

9 (super) L - AE(sub) & ‘ UnivStudent

2o 2 SOEA Crroe) SR

Person SaiA9|
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UnivStudent(char * myname, int myage, char * mymajor)

1
1
1
1
1
1
( :
1
1
1
1
1
1

: Person(myage, myname)

strcpy(major, mymajor);

- O|L|Z2t0|XE SoliM mHlEe A= Ho| A Fej Ao WEXE BAH2 2 SE5H0f BHCt.
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|o]& Fefj 29| M EXE B

int main(void)

{
UnivStudent ustd1("Lee", 22, "Computer eng.");
ustdl.wWhoAreYou();

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

ustd2.wWhoAreYou(); ThAH = A . = WO|A ZaHAO| MMKI SES O
R 6 - IO Z2f 2 UnivStudent= H|0| 2 SEi20| WExt 252 ¢
3

1 AXIIEX| g HE 2rotof Bhrt.
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dEX =22 A H 28 =X

class A {
public:
/,/”'A() {cout<<"MEXA"<< endl;} |A() &M x
~A() { cout << "AEX} A" << endl; }
. I
A) Z=Ew |
\ 2|
\\\ class B : public A {
“~.|_public: o
vB( {cout<<"dEXIB" << endl;} |B() HHy
17 ~B() { cout << "AEX} B" << endl; }
N <01
B)2&v 7
y | &
S - A ML A
int main() { "~.__ | class C: public B{ @gxt -
Cc;/lc Md-----1 ~-.__-ublic: o N MM C
CO==Ul~22() {cout<< "M MX} C" << endl;} “|C() &%z ARG
return 0; /¢ &3 ~C() { cout << " 2 BA} C"<< endl; } ¢§xr B
! ! E=PA
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class SoBase// H‘”Olﬁ%EHﬁ class SoDerived : public SoBase
// Ef*HEEﬁA
{ o= —
{ :
. private:
private: int derivNum;
int baseNum; public:
public: SoDerived() : derivNum(38)
SoBase() : baseNum(28@) {
cout<<"SoDerived()"<<endl;
{ ¥
cout<<"SoBase()"<<endl; SoDerived(int n) : derivNum(n)
} {
SoBase(int n) : baseNum(n) cout<<"ScDerived(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<<end]l; ShowBaseData() ;
} cout<<derivNum<<endl;
¥s }

s



int main(void)

{
cout<<"casel..... "<<endl;
SoDerived drl;
drl.ShowDerivData();
cout< - - - c- oo "<<endl;
cout<<"case2..... "<<endl;
SoDerived dr2(12);
dr2.ShowDerivData();
cout<g === mmm s oo "<<endl;
cout<<"case3..... "<<endl;
SoDerived dr3(23, 24);
dr3.ShowDerivData();

return 8;

};



int main(void)

{ casel.....
cout<<"casel..... "<<endl; SoBase()
SoDerived dri; SoDerived()
drl.ShowDerivDatal(); 20
cout<d™-- - - "<<endl; 30
cout<<“case2..... =g e
SoDerived dr2(12); case2.....
dr2.ShowDerivData(); SoBase()
cout<<"--------mom oo "<<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
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SoDerived 28|

| M 1 MR BZHO| BT pommmmmmemmmmmoomooeeeeeo ,
r ] 1 . 1
ShowB Dat
ey i SoDerived drl ;
B I i
derivNum e e 1
==
SoDerived 24|
EEI | oo e 2N 2 DRSOl void YUK 5F
,. ) cout«<<”SoDerived() " <<endl;
[roeerova) |
SoDerived 24|
sepertved() = derivn(G0) =X 3. O|L| 32}0|X S St 7| = e 22| Y8}
T | cout<<"SoDerived( )" <<endl; 2%0' no:IAIElIBE %IQ_IEIO'I QAIxI 9—5—!‘222 VOid Aolll
} sEo
" ; o =
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SoDerived ZHA|

ShowBaseData( )

derivNum

r I

ShowDerivData( )

SoDerived 24|

i

A

ShowBaseData( )

derivium

1

ShowDerivData{ )

SoDerived ZHx|

baseNum=23

ShowBaseData( )

derivNum

{l

ShowDerivData( )

\_I

23 24
il
i
v i
SoDerived(int nl, int n2): SoBase(nl), derivNum(n2)
{
cout<<"SoDerived(int nl, int n2)"<<endl;

I

SoBase(int n) : baseNum{n)
{

cout<<"SoBase(int n)"<<endl;
}

=AM 2 opiSe Lo MEXt =2E
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class SoBase
{ J

private:

[ =

SoBase() : 15

int baseMum;

public: SoDerived() : 15

SoBase(int n) : baseNum(n) SOBBSE(} « 27

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

} ~SoDerived() : 27

~SoBase() ~SoBase() : 27

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

~SoBase() : 15
¥

class SoDerived : public SoBase

{ 7t A EICE
private:
int derivium;
public: m-IH-y a}[aJMDli-yD|O¥ZA].
SoDerived(int n) : SoBase(n), derivNum(n)
{
cout<<"SoDerived() : "<<derivNum<<endl;
}
~SoDerived()
{
cout<<"~SoDerived() : "<<derivNum<<endl;
}

i



=Xe
O 1

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

class AAA //BaseZSzi|A

{
public:
AAA() {
cout<<"AAA() call'"<< endl;
}
~AAA() {
cout< < * ~ At A call!"<< endl;
}
4
class BBB : public AAA //Derived S22
{
public:
BBB(){
cout<<"BBB() call!"<< endl;
}
~BBB() {
cout<<"~BBB() call!"<< endl;
}

|8

2. Hlo| & =i
3. Mi=22| HhehEh )

int main(void)

{
BBB bbb;

return O;

AAA() call!
BBB() call!
~BBB() call!
~AAA() call!
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Base 22~ public &% protected &% private &%
public HH public protected private
Protected H protected protected private
Private H! Ha =27t Ha 2% Ha =%

class S22 H {
[private:]

.........

.........

.........
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Ml 7EX] ZEf2| & = O

int main(void)

class Base {
{ Derived object;
private: return O;
int a; }
protected:
int b;
public: object 24|
int ¢
) inta:&8Z287}
’ int b : protected
. : N int ¢ : public
class Derived : public Base // public &% A .
{ protected ?
// EMPTY  private ?

*% I
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void function() {
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1> private & ey

1> protected "=‘IH'I<¢-<

class A {
private:

protected: o

public:

> public &

<\
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class B : public %

protected HH =
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protected R H &= 0f

. private
class AAA int main(void)
{ {
private: AAA aag;
inta; aaa.a=10; // private Bt [}2tA] ofj2f !
protetctsd- aaa.b=20; // protected HH, [k2tA Off 241!
int b;
Iy BBB bbb;
. bbb.SetData();
class BBB: public AAA
{ return O;

public: }
void SetData() {
a=10; // private BH, t2tA 0Of &
b=10; // protected #H, OK!
}
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I 1 1 I H 1

1 . . 1

: Elass Base i i class Derived : private Base i " I class Derived : private Base i

1 ‘ - 1

! private: i i { ty! i : { i

: . B,

i N I ! /] empty! |private | HTE7 i

: int numi; i i }; | Ab&o| Zap int numil; i

I protected: : . | private: '

1 i . 1

: }nt numz2 ; i ! int num2; i

i public: : i private: i

: int num3; H H int num3; i
1 1

S 5 i DY i

L I L I

m20f o] oj¥el ¥5=2 &
ojo|gt 4 QIck.

(T A

1 I i :

| class Derived : protected Base ! class Derived : protected Base

n |

1 1 :{__L‘_,;r\l_.

! // empty! H s

. i protected int numl;

1 }: 1

1 1

1 1

1 1

1

1

1

1

1

1

1

1

1

1

:

protected: H
int num2; i
protected: ]
1

int num3; :

1

1

1
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Person
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Person= StudentO|LC} Student= PersonO|LC}
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 The Police have a cudgel.

Cudgel

HAS-A I Police= Cudgelg 2gsict.

relation

Police




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

classCudgel //

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

pol.UseWeapon();
classPolice : public Cudgel //

return O;
{ }
public:
void UseWeapon){ Swing(); }
3 Police is a Cudgel (X)
Police has aCudgel (O)
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/* AN HH oA */
class Cudgel //&&0|

{
public:

void Swing(){ cout<<"Swing a cudgel!"<<endl; }
Y
class Police //8&0|& L2/t Z&
{

Cudgel cud;
public:

void UseWeapon(){ cud.Swing(); }
1
int main()
{

Police pol;

pol.UseWeapon();

return O,



/% ZHH| ZOIE W O K| */
class Cudgel //&&0|

{
public:
void Swing(){ cout<<"Swing a cudgel!"<<endl; }
%
class Police //&5&0|& & fot= B&
{
Cudgel* cud;
public:
Police(){ cud=new Cudgel; }
~Police(){ delete cud; }
void UseWeapon(){ cud->Swing(); }
Iy
int main()
{
Police pol;
pol.UseWeapon();
return O;
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: | 5
1 class Base i i class Derived : public Base :
i { i 1
! o !
i private: ! I public: i
* 1
i int numi; i i void ShowBaseMember() '
| protected: i | { ]
1
: int num2; P cout<<numl; /Ao o i
11
i public: P cout<<num?2; // ok oK! H
i int num3; i i cout<<num3; J/ #Hodd oK! i
i void ShowData() i } i
1 : 1 :
A b :
1
H cout<<numl<<”, "<<num2<<", "<<num3; i : ]
1 R R R R R R R R S - -’
o a
. i
e A

private < protected < public pjvateg 71202 BH,

protected privatedl E2| dS5EA M H2

g 5/83ich



g5 o8 GK

#include<iostrean»
#include<string>

usingnamespacstd
class Employee {
int rrn; /I RegidentResgistratiorNumber:

int salary; //

public:
string name; /]
void setSalargint salary);
int getSalary);

)i

void EmployeesetSalargint salary) {
this->salary = salary;

}

int Employee:getSalary) {
returnsalary;

}




classManager public Employee {
int bonus;
public:
Managerint b=0) : bonus(b) {}
void modify(int s, int b);
void display();
I3
void Manager::modifyifit s, int b) {
salary = s}/ |
bonus = b;
}
void Manager::display()
{
cout<<" " << salary << . " << bonus <<endl
Il cout<<™ " <<rrn <<endt//
}




int main()

{
Manager m;
m.setSalary(2000);
m.display();
m.modify(1000, 500);
m.display();

}

@ : 1000 : 500




private &= 0

1aH!I "Kanwl B “i wha AAr |

#include <iostream>
using namespacestd;
class Base {
int a;
protected: : _
void setA(int a) { this->a = a; } int main() {
public: Derived X;
void showA() { cout << a; } X.a=5; @
}; x.setA(10); I @
X.ShowA(); I ®
class Derived : private Base  { x.b=10; I @
int b: x.setB(10); Il ®
protected: X.showB(); I ®
void setB(int b) { this->b = b; } }
public:
void showB() { cout << b; }
b AMY 2 F
©,2,3, 06




protected =% O

-

1aH!I "Kanwl B “i wha AAr |

#include <iostream>
using namespacestd,
class Base {
int a; : :
protected: mtDma}ln(()j{ _
void setA(int a) { this->a = a; } % zrl_vg X I ®
public: B
- : X.setA(10); I @
\ void showA() { cout << a; } AT e
’ x.b = 10; Il @
: _ x.setB(10); I ®
cleilits t[;enved . protected Base { - I ®
protected: J
void setB(int b) { this->b = b; }
public:
void showB() { cout << b; } o o =
It 0,26, 06
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Computer ‘

I class NotebookComp :public Computer

NotebookComp

T class TabletNotebook :public NotebookComp

TabletNotebook

Hetz19] 712 7Isol M2=2 §d0| 7t ZAo|L},

dFEQ 7|2 7Is0 M2=2 §4d0| F7t& Ao|L},

O|FR is-a HAE =C|H22 452 7|Waz 5H5/|o 0 HE
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‘

class NotebookComp :public Computer

NotebookComp ]

T class TabletNotebook :public NotebookComp

TabletMotebook

» NotebookComp(= E&r 578 )= Computer(H-E]) 0|},
» TabletNotebook (EFEEl #3FE])+= NotebookComp(=ES #3HE])o|c},
» TabletNotebook (EF=8l #4-E)+= Computer(FH-El)o|c},

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

{
}

void Calculate()

{

}
h

strcpy(owner, name);

cout<<" 2N LS A AMEL Lt "<<endl;

classNotebookComp : 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)
{
cout<<"HHO| ER gL
Ct."<<endl;
return;
cout<<" O| SSIHA ;
Calculate();
UseBattary();
}

int GetBattarylnfo () { return battary; }



classTabletNotebook : public NotebookComp int main(void)
{ {
private: NotebookComp nc(" O|+=3", 5);
char regstPenModel[50]; TabletNotebook tn(" & 4=G", 5, "ISE-241-242");
public: nc.MovingCal();
TabletNotebook(char * name, int initChag, char * pen) tn.Write ("ISE-241-242");
: NotebookComp(name, initChag) return O;
{ }
strcpy(regstPenModel, pen);
}
void Write(char * peninfo)
{
if( GetBattaryInfo ()<1)
{
cout<<"ZTO| ERgIL|Ct"<<endl;
return;
}
if(strcmp (regstPenModel, peninfo )!=0)
{
cout<<"S=l HO| Of g L|CE™,
return;
cout<<" 7| LI &S Me[g LTt "<<endl;
UseBattary();
}
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class Gun . .
class Police : public Gun

L {
private: )
. bullet - /) AAE Zeto] 2 private:
int bullet; B w int handcuffs; /] g8t 27ke] 2
public: .
) public:
Erohant lemve) 8l Al=E femn Police(int bnum, int bcuff)
{1} : Gun(bnum), handcuffs(bcuff)
void Shut()
{1}
{ void PutHandcuff()
cout<<"BBANG!"; {
bullet--;
cout<<"SNAP!I"™;
} } handcuffs--;
’ I
};
dEE2 S L[
4% hasa 3!
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N Ul ek maty B8 298X 22 FHOIL, T2 87|18 4981 2R E
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#include <iostream>
#include < cstring>
using namespace std;

class Gun
{ .
private:
int bullet; I SHEF
public:
Gun(int bnum) : bullet(bnum)

{}
void Shut()

{

o>+

20| 4

cout<<"BBANG!"<< endl;
bullet--;

class Police : public Gun

{
private:
int handcuffs; I gt el
public:
Police(int bnum, int bcuff)
: Gun(bnum), handcuffs(bcuff)
{}
void PutHandcuff ()
{
cout<<"SNAP!"<< endl;
handcuffs--;
}
3
int main(void)
{

Police pman(5, 3);// 3L 5,4 3
pman.Shut();

pman.PutHandcuff ();

return O;
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class Gun

{
private:
int bullet; / BEE FYY #
public:
Gun(int bnum) : bullet(bnum)
{1}
vold Shut()
i
cout<<"BBANG!"<<endl;
bullet--;
}
¥

class Police

{
private:
trrt—ramderss /25 3o
Gun * pistol; il AgEtan gl=
pubdies
Police(int bnum, int bcuff)
: handcuffs(bcuff)
{
if(bnum>8)

pistol=new Gun(bnum);

else
pistol=NULL;

}
void PutHandcuff()
{
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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