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class : public Person
{
E

class | PartTimeStudent | public Student

Person * ptr=new Student();

Person * ptr=new PartTimeStudent();

Student * ptr=new PartTimeStudent();




#include <iostream>
using namespace std;

class Person

public:
void Sleep() { cout<<"Sleep"<<endl; }

class Student : public Person

public:
void Study() { cout<<"Study"<<endl; }

class PartTimeStudent : public Student

public:
void Work() { cout<<"Work"<<endl; }

>

int main(void)

{

Person * ptri=new Student();

Person * ptr2=new
PartTimeStudent();

Student * ptr3=new
PartTimeStudent();

ptri->Sleep();
ptr2->Sleep();
ptr3->Study();

delete ptri1; delete ptr2; delete
ptr3;

return oO;
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class Base {
public:

virtual void f0; // f0= 7H4 Bt
b




SRR,

gt @ 2}0| & (Function Overriding)

L=
=0

7

=

7 |Equ| Elofl “B2f 7 |Eq'2}
SZ0| 21 7IEf 7 SOoRM, “He2l
7S S8 ZE M VENE F2H
S M22 7|ef 7} CHESiCE "M22
7[EH’7t 22l 7EH E P l=
ZAZE CHOflA Bt 21{210(F

7 |Eqdl &



I SEAOM 7|2 SefA0| THA TH4=9t S UBE 0|2 9|

- 7|2 2l vhe el EME AT
- Ol SefA0AM 2B 20|t 7t 2 E 5 =5 S5 H2lE
- e AgelEtnE £ F

- L gol ot 3=

- 2 Q0| E £[H, @H20|d & H[O|A SaA0| g

20| E= et Ll S a2 0] of==0f 7 &

. o) g4 QMR Ht 55 3K I




class Base {

public:
virtual void fail();
virtual void success();
virtual void g(int);

5

class Derived : public Base {
public:

virtual int fail(); // 2H2}0| T Af. 2|
EfQI0| Ct&

virtual void success(); // 2LH 20| Y M=
5

class Base {
public:

virtual void f();
|5

class Derived : public Base {
public:

tugl void £0); // virtual void £
2ot M2t ots
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class Base {
public:
void f() {
cout << "Base::f() called" << endl;
¥
I

class Derived : public Base {
public:
—~ void f() {

cout << "Derived::f() called" << endl;

}
}s

class Base {
public

virtual void fO T -W

cout << "Base::f() called" << endl;

}
}s

class Derived : public Base {
virtual void ()
cout << "Derived::f() called" << endl;

}
}s

et X’ 2| (redefine)

Derived a;
void f() Base 2 H
void () Derived & H
A a

(@ adHM 0= sSct == 7|2 E
7t gt {07t 5 70 EX

Ll\ void f()

2 H{ 20| H (overriding)

Derived b;

Base & H

void f() Derived 2 H
2K b
()b AKX 0f= F 7He| gt == fO)7F EXSHX| T
Basel2| f{O)= H F= Qi okl Derived 2|
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class First int main(void)

{ {

public: Third * tptr=new Third();
virtual poid MyFunc() { cout<<"FirstFunc“<<endl; } Second * sptr=tptr;

}; First * fptr=sptr;

fptr->MyFunc();

class Second: public First
g sptr->MyFunc();

{
public: tptr->MyFunc();
virtual poid MyFunc() { cout<<"SecondFunc”<<endl; } e
}; return @;
>
}
class Third: public Second
( A2yt
public: ThirdFunc
virtual| void MyFunc() { cout<<"ThirdFunc"<<endl; } .
s ThirdFunc
' ]
ThirdFunc

ZOQIE|o] Hof &f2 glol ZAE7t 7t2|7|= ZAH|e| Oix|e} 2HIZ0|Y &+E 25
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class Base { ) )
public: Base, Derlved GrandDerlvedﬂ

virtual void f() { cout << "Base::f() called" << endl; } )5]'-51: JJ-ﬁ] oﬂ /\}\ E ILH ,
g T AEE AN A

class Derived : public Base { 7 9\4 Q17 ]’?
public:

void f() { cout << "Derived::f() called" << endl; }
b5

_ll

class GrandDerived : public Derived {
public:

void f() { cout << "GrandDerived::f() called" << endl; }
¥

int main() {
GrandDerived g;
Base *bp;
Derived *dp;
GrandDerived *gp;

bp = dp = gp = &g;
bp->1();

dp->1();
gp->1();
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class Base {
public:

virtual void f() { cout << "Base::f() called" << endl; }
I

class Derived : public Base {
public:

void f() { cout << "Derived::f() called" << endl; }
b5

class GrandDerived : public Derived {
public:

void f() { cout << "GrandDerived::f() called" << endl; }
¥

int main() {
GrandDerived g;
Base *bp;
Derived *dp;
GrandDerived *gp;

bp = dp = gp = &g;

|

bp->f0; 7 S HQIEo ofsf 2=
dp->fQ; J \\ GrandDer1ved°| 2= 1)
gp'>f()9

o
T

Ab BEA &=
el
Base, Derived GrandDerivedﬂ
AE TA O & o,

S =& A&t 43 =
TARJATE?

‘{

bp->1();
Base
void f() } Bl
dp->f(); Derived
S void f() } o
GrandDerived
gp->f0); } ol 1

GrandDerived g;

GrandDerived::f() called
GrandDerived::f() called
GrandDerived::f() called
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#include <iostream>
using std:endl;
using std::cout;

class Date { // HIO| & e~
protected:’

int year,month,day;
public:

Date(int y,int m,int d)
{ year = y; month = m; day = d; }

Y
class Adate : public Date {
// ol S A Adate
public:
Adate(int y,int m,int d) : Date(y,m,d)
{ /* no operation */ }
void print()
{ cout << year <<’

/] 7hdet

b
class Bdate : public Date {
// THd Sef A Bdate
public:
Bdate(int y,int m,int d) : Date(y,m,d)
{ /* no operation */ }
void print(); /] 7ttt

virtual void print() = 0; // =T 7}&es

<< month << .

<< day << "Mn"; }

void Bdate::print()
{
static char *mn[] = {
"Jan.", "Feb.", "Mar.", "Apr.", "May",
"June","July", "Aug.", "Sep.", "Oct.",
"Nov.","Dec." };
cout << mn[month-1] <<
<< '' << year << 'Wn’

<< day

int main()
{
Adate a(1994,6,1);
Bdate b(1945,8,15);
Date &r1 = a, &2 = b; // =X}
r1.print();
r2.print();
return O;

}

1994.6.1.
Aug. 15 1945
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virtual void draw() = 0; , virtual void draw() = o;
¥ ;
Circle= . Circle2
_T¥ 242 ——_class Circle : public Shape { class Circle : public Shape o 2s

public:
string toString() { return "Circle Z{A|"; }
1

Shape shape; // 44| 44
| ‘4

Circle waffle; // ZHH| 4d

F
F

= = A A
T AL He 85

public:

virtual void draw() =4 7HA Y
cout << "Circle"; Hzto|d

}
string toString() { return "Circle Z4X"; }

}s
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#include <iostream>
using namespace std;

class Calculator {

void input() {
cout << "dx 2 7| E UHIIMH2>> ",
cin >> a >> b,
by
protected:
int a, b;
virtual int calc(int a, intb) = 0; // F & 2| 2 2| EHdl=
e S gelEe
public:
void run() {
input();
cout << "AHAHEl 22 " << cale(a, b) << endl;
b
b

int main() {
Adder adder;
Subtractor subtractor;
adder.run();
subtractor.run();

ZF4F 2 2~ CalculatorE A<Ew= Adder}
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Solution)

class Adder : public Calculator {
protected:
int cale(int a, intb) { // == 7t& &+ 7
return a + b;

}
Bs
class Subtractor : public Calculator {
protected:
int calc(int a, intb) { // = 714 &+ 73
return a - b;
}

¥
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class Shape {

protected:

public:

}

intx,y;

virtual void draw() = 0;

class Rectangle : public Shape {

private:

public:

int width, height;

void draw() {
cout << "Rectangle Draw" << endl;
b




int main()
{
Shape *ps = new Rectangle(); // OK!
ps->draw(); // Rectangle2|draw() It S = &I Ct
delete ps;
return 0;
}

Rectangle Draw
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Circle, Rect, Line 22 20| A XA REO| draw() 7+ (= S HZE

(I S22 Crd g
7% 7|2 22 Shape
class Shape (
foxtzﬁ;il void draw() {e—ﬁ\\

N

class Circle : public Shape {
protected:
virtual void draw() {

/ Circleg 1&IC}.
H
i

class Rect : public Shape {
protected:
virtual void draw() {
// Rect2 TIC}L,
¥
H

QHEto|,
|-odk| Al '5|_;|

class Line : public Shape {
protected:
virtual void draw() {
// Line€ ZIC},
h

s

void paint(Shape* p) {
p->draw();

- =E
) T Haolse

( p’t 7kl 7= 2K o 2
draw() 2=

paint(new Circle()); // Circle 1 2IC},
paint(new Rect()); // Rect= L ZIC},
paint(new Line()); // Line= 1 ZIC},
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Shape.cpp

#include <iostream>
#include "Shape.h"
using namespace std;

Shape.h
i o void Shape::paint() {
XH_l 9_| = CC>=>| = _1 El CTECSL class Shape { draw();
Shape* next; }
protected:
virtual void draw(); void Shape::draw() {
public: cout << "--Shape--" << endl;
Shape() { next = NULL; } }
virtual ~Shape() { }
void paint(); Shape* Shape::add(Shape *p) {
Shape* add(Shape* p); this->next = p;
Shape* getNext() { return next;} return p;
|5 b
N
Circle.h Rect.h Line.h
class Circle : public Shape { class Rect : public Shape { class Line : public Shape {
protected: protected: protected:
virtual void draw(); virtual void draw(); virtual void draw();
I b5 I
#include <iostream> #include <iostream> #include <iostream>
#include "Shape.h" #include "Shape.h" #include "Shape.h"
#include "Circle.h" #include "Rect.h" #include "Line.h"
using namespace std; using namespace std; using namespace std;
void Circle::draw() { void Rect::draw() { void Line::draw() {
cout << "Circle" << endl; cout << "Rectangle" << endl; cout << "Line" << endl;
b ¥ b
Circle.cpp Rect.cpp Line.cpp
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#include <iostream>
using namespace std;

class Shape {

public:

/ void paint() {
draw();

iddmnl 2
void draw() {

cout << "Shape::draw() called" << end];

}
s

int main() {
Shape *pShape = new Shape();
pShape->paint();
delete pShape;

¥

Shape::draw() called

pShape = new Shape();
pShape->paint();

pShape E void paé()
void draw()>

new Shape()

Shape
) H

a) ‘d& Hield

#include <iostream>

using namespace std;

|

class Shape { 7|2 22 A0A T SajAol
public: sta2 SE1 &= Al
void paint() {
/ draw();=—

s
virtual void draw(

cout << "Shape::draw() called" << end];
¥

b

class Circle : public Shape {
public:
virtual void draw()
cout << "Circle::draw() called" << endl;
by
i

int main() {

Shape *pShape = new Circle();
pShape->paint();

delete pShape;

b

Circle::draw() called

pShape = new Circle();
pShape->paint();

pShapelEI—> void paint(

void draw()

b) % 75_! H |_ Ol_l E)I new Circle()

Shape
H H

} Circle
Tl

X




Shape.cpp

#include <iostream>
#include "Shape.h"
using namespace std;

b

Shape.h
void Shape::paint() {
class Shape { draw();
S Shape* next; )
23)%" N ! ;prote.:cted: )
virtual void draw() = o; ape:Mdraw() {
public: cout << “~=Shape--" << endl
Shape() { next = NULL; }
virtual ~Shape() { }
void paint(); Shape* Shape::add(Shape *p) {
Shape* add(Shape* p); this->next = p;
Shape* getNext() { return next;} return p;
I b
N
Rect.h

Circle.h

class Circle : public Shape {
protected:
virtual void draw();

b

#include <iostream>
using namespace std;

#include "Shape.h"
#include "Circle.h"

void Circle::draw() {
cout << "Circle" << endl;

¥

Circle.cpp

class Rect : public Shape {
protected:
virtual void draw();

};

#include <iostream>
using namespace std;

#include "Shape.h"
#include "Rect.h"

void Rect::draw() {
cout << "Rectangle" << endl;
¥

Rect.cpp

Line.h

class Line : public Shape {
protected:
virtual void draw();

}s

#include <iostream>
using namespace std;

#include "Shape.h"
#include "Line.h“

void Line::draw() {
cout << "Line" << endl;

¥

Line.cpp
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void ~AAAQ{...} & o
> OlOlA &=
delete b; ||_S & 4 void~BBBO{.) L
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AAAx* a
° > BBB 24 X
delete a; || _2 & i void~AAAOL.) —
#
void ~BBB(){...}

SEHAN F=CL
OetAd tI2e ==

2 0lol3




—— |
Virtual 22 Xto| 2o /d
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virtual ~AAA(){
cout<<"~AAA() call!"<<endl;
delete []stri;

}

> BBB 24 &l

delete a; |I_S & 4 virtual void ~aan0¢.3] |

5 0l0jA] m=]T Yoid~BEBOL.)
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virtual 22X 2 M 0

#include <iostream>
using std::endl;
using std::cout;
class AAA
{
char® stri;
public:
AAA(char* _str1){
stri= new char[strlen(_str1)+1];
strepy(stri, _str1);

h
~AAAQ{
cout<<"~AAA() call!"<<endl;
delete []str1;
b
virtual void ShowString(){
cout<<stri<<'';
b
5
class BBB : public AAA
{
char* str2;
public:

BBB(char* _str1, char* str2) : AAA(_ str1){
str2= new char[strlen(_str2)+1];
strepy(str2, _str2);

~BBB(){
cout<<"~BBB() call!"<<endl;
delete []str2;
}
virtual void ShowString(){
AAA::ShowString();
cout<<str2<<endl;
}

i

int main()

{
AAA * a=new BBB("Good", "evening");
BBB * b=new BBB("Good", "morning");
a->ShowsString();
b->ShowsString();
cout<<"----- HH| AF A H----"<<end|
delete a; // AAA 2EXITt 5 &=
delete b; // BBB,AAA L2HI S E
return 0;

}

Good evening

Good morning

----- 2 2 A
~AAA() call!

~BBB() call!

~AAA() call!




virtual 2~ Z X} 0

e — 0|

#include <iostream>
using std::endl;
using std::cout;
class AAA
{
char* stri;
public:
AAA(char* _str1){
stri1= new char[strlen(_str1)+1];
strepy(stri, _stri);

b
virtual ~AAA(){
cout<<"~AAA() call!"<<endl;
delete []stri;
b
virtual void ShowString(){
cout<<stric<'';
b
jis
class BBB : public AAA
{
char* strz;
public:

BBB(char* _str1, char* _str2) : AAA(_ str1){
str2= new char[strlen(_str2)+1];
strepy(str2, _str2);

%

~BBB(){

cout<<"~BBB() call"<<endl;
delete [Jstr2;

}

virtual void ShowString(){
AAA::ShowsString();
cout<<str2<<end|;

}

int main()

{

AAA * a=new BBB("Good", "evening");
BBB * b=new BBB("Good", "morning");
a->ShowsString();

b->ShowsString();

cout< <"----- A A~ A™----"<<end|
delete a; // BBB, AAA 22Xt S =
delete b; // BBB,AAA 2EX} &=
return O;

Good evening

Good morning

----- 2N 2 A
~BBB() call!

~AAA() call!

~BBB() call!

~AAA() call!
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~Derived()
~Base() delete dp;
~Derived()
~Base() delete bp;
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#include <iostream>
using namespace std;
class String {
char *s;
public:
String(char *p){
cout << "String() &4 & At << endl;
s = new char[strlen(p)+1];
strepy(s, p);
¥
~String(){
cout << "String() &~ 2 A" << endl;
delete[] s;
¥
virtual void display()
{
cout <<s;
}
o




class MyString : public String {
char *header;

public:
MyString(char *h, char *p) : String(p){
cout << "MysString() & & A" << endl;
header = new char|[strlen(h)+1];
strcpy(header, h);

}
~MyString(){
cout << "MyString() 2~ 2 A" << endl;
delete[] header;
}
void display()
{
cout << header; Hal==
String::display();
cout << header << endl; Il HES
¥




int main()

{
String *p = new MyString("----

p->display():
delete p;

return O;

", "Hello World!");

// OK!

String() &4 & Xt

MyString() &8 & Xt
----Hello World!----
String() &2 At

MyString|

Al:lzl Irjr 2




Ry,
> S 22X 0|8 SHE

o« JECHH O{EH SI0{OF MyString A X E SEL|H & = A=7F2
» String Sef 28| ABKA}FE virtual 2 M SHH EI L

String()
;String{ ) e

String *p=Qew MyString();

delete p; (1) | (3)
\ MyString()
~-MyString(¢

(2) g

MyString £/



class String {

char *s;
public:
String(char *p){
/=, I ==g="
¥
virtual ~String(){
cout << "String() 2~ Z X" << endl;
delete]] s;
¥
b

class MyString : public String {
/o g ==

b
int main()
{
/[l 2 lts e

}

‘ String() &4 & Xt
MyString() &4 & X
----Hello Wor'ldl————

MyString() 22 Xt
String() & Z Xt
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class First

void FirstFunc() { cout<<"FirstFunc"<<endl; }

class Second: public First

void SecondFunc() { cout<<"SecondFunc"<<endl; }

class Third: public Second

void ThirdFunc() { cout<<"ThirdFunc"<<endl; }

Third * tptr=new Third();
Second * sptr=tptr;
First * fptr=sptr;

tptr->FirstFunc(); (0)
tptr->SecondFunc(); (0)
tptr->ThirdFunc(); (0)

sptr-»FirstFunc(); (0)
sptr-»>SecondFunc(); (o)
sptr->ThirdFunc(); (%)

fptr->FirstFunc(); (0)
fptr-»>SecondFunc(); (=)
fptr->ThirdFunc(); (=)



C++ HMUH= ZQIE ALO| JVtsd OfFE TEh I, ZQIE2| AI2HE 7|E2 = T}
A, &H 7tel7l= ANe AtrdS 7| E22 HESHX| fi=C

(=== e m e m e m e m e m—————————— : int main(void)

1 1

! class Base ! { _

L I Base * bptr=new Derived(); // FHu}¥ oK!
1 1

1 1 - i - o |
I public: | bptr->DerivedFunc(); /! %% Error!
i void BaseFunc() { cout<<"Base Function"<<endl; } i }

1 1

R :

: :

! . , 1 int main(void

| class Derived : public Base H : in(void)

1 1

i { i Base * bptr=new Derived(); // #H3}Y oK!

H public: ! Derived * dptr=bptr; // A3Y Error!
H void DerivedFunc() { cout<<"Derived Function"<<endl; } |

1 1

: }.v : }

1 1

U e o o o o o o o o e e e e e e J

int main(void)

{
Derived * dptr=new Derived(); /7 oY ok!
Base * bptr=dptr; /7 AT okl
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class First int main(void)

{ {

public: Third * tptr=new Third();
. e " Second * sptr=tptr;

: void MyFunc() { cout<<"FirstFunc"<<endl; } St © e

p ]

class Second: public First fptr->MyFunc();

sptr->MyFunc();
{ tptr->MyFunc();
public:

delete tptr;

void MyFunc() { cout<<“SecondFunc”<<endl; return @;

¥ }
class Third: public Second A13H7#2+
{ 2 02
public: FirstFunc
void MyFunc() { cout<<"ThirdFunc"<<endl; } SecondFunc
}s ThirdFunc
g 259 0 AH80| & ZAE2| Hoj 2t 2EE|= &7t
23 Eh
ZQIE|o] Hof FeolE &7t 2=t
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class Calculator {
public:
virtual int add(int a, int b) = 0; // + A5<9] & &
virtual int subtract(int a, int b) = 0; // F+ A9 =2} gl&
virtual double average(int a [], int size) = 0; // 1€ a2] H W, size= S| <L 2] 7]

3
#include <iostream>
using namespace std;
// Ol 20| Calculator S2ijA ZE EQ
[ o 7t g T ] . :
class GoodCalc : public Calculator { int main() {
public: int a[] = {1,2,3,4,5};
int add(int a, int b) {return a + b; } Calculator *p = new GoodCalc();
int subtract(int a, int b) { return a - b; cout << p->add(2, 3) << endl;
double average(int a [], int size) { cout << p->subtract(2, 3) << endl;
double sum = 0; cout << p->average(a, 5) << endl;
for(int i=0; i<size; i++) delete p;
sum += a[i]; }
return sum/size;
; 5
i -1
3
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#include <iostream>
using namespace std;

class Animal

{

public:
Animal() { cout <<"Animal 2 & X" << endl; }
~Animal() { cout <<"Animal 2~ Z X" << endl; }
virtual void speak() { cout <<"Animal speak()" << endl; }

}

class Dog : public Animal

{

public:
Dog() { cout <<"Dog <8 & A" << endl; }
~Dog() { cout <<"Dog 2~ Z At" << endl; }
void speak() { cout <<"H H" << endl; }




class Cat : public Animal

{

public:
Cat() { cout <<"Cat & & X" << endl; }
~Cat() { cout <<"Cat 2~ Z At" << endl; }
void speak() { cout <<"0f =" << endl; }

b

int main()

{

Animal *al = new Dog();
al->speak();

Animal *a2 = new Cat();
a2->speak();
return O;




|
¢

o | Animal 24 & X}
Dog A & Xt
HY

Animal A&~ Z X}
Animal A X}
Cat MA Xt
0]3=

Animal &~ E X}
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——————————————————————————————— e
i int main(void) i

class First H I
{ P :
s . 1

o i First * ptr=new Third(); I
public: : delete ptr; i
virtual ~First() { . . . . } H !

b i} :
I I

S, -

class Second: public First

{

Third 24 |
-t 1.
public: ZHH| AT IFEI0) A Vir“tual ~First( ) {...}
== &
virtual ~Second() { . . . . } == 4. ~Second( ) Alst Zoj
s 0lo1A At

class Third: public Second virtual ~S€§End( ) {...}

{ S 3 ~Third( ) 8 Fol
.. OloIAf Azt
public: 2. Svirtual ~Third( ) {...}
virtual ~Third() { . . . . } "Jj}‘;ﬁg—ﬂﬂﬁ =€V
1
------------------------------- » (12 08-3: 7 ARK|O] & STHE]
23S gE8XHoR

2BAE 7ML E MAYC =N ZtZto| ‘M gx} Lol eEet M2 a|
F
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class First

int main{void)

void FirstFunc() { cout<<"FirstFunc()"<<endl;
virtual void SimpleFunc() { cout<<"First's SimpleFunc()"<<endl;

class Second: public First

void SecondFunc() { cout<<"SecondFunc()“<<endl; }
virtual void SimpleFunc() { cout<<"Second's SimpleFunc()"<<endl; }

class Third: public Second

void ThirdFunc() { cout<<"ThirdFunc()"<<endl;
virtual void SimpleFunc() { cout<<"Third's SimpleFunc()"<<endl;

Third obj;

obj.FirstFunc();
obj.SecondFunc();
obj.ThirdFunc();
obj.SimpleFunc();

S d & f=obj; )
econ sref=obj; Aal3g7§(,l.

sref.FirstFunc();

sref.SecondFunc(); it pn

- SecondFunc()
sref.SimpleFunc(); ThirdFunc()
First & fref=obj; Third's SimpleFunc()
fref.FirstFunc(); FirstFunc()
fref.SimpleFunc(); Sl

Third's SimpleFunc()

return @;

FirstFunc()

Third's SimpleFunc()
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