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#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 * ptr2a=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 fail();
virtual void success();
virtual void g(int);

i3

class Derived : public Base {
public:

virtual int fail(); // @H{2}0| Y Alnj. 2| A
EtR10| CHS

virtual void success(); // LHE}0|EH H=

}s

class Base {
public:

virtual void f();
|5

class Derived : public Base {
public:

1void £0); // virtual void 02}
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void AAA:=fct(O{...} -h\
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#include <iostream> int main(void)
using std::end|;
using std::cout; {
BBB b;

class AAA
{
public: b.fct();

void fct(){

cout<<"AAA"<<endl;

} return O;
y }
{class BBB : public AAA BBR
public:

void fct(){

cout<<"BBB"<<endl;

}




. |

L HE0|E O

#include <iostream> : . :
_ int main(void)
using std::end|;
using std:cout; {
BBB* b=new BBB;
lass AAA

? 455 b->fct();
public:

void fct(){ AAA* a=Db;

cout<<"AAA"<<endl;

) a->fct();
)i

. delete b;

class BBB : public AAA
{ return O;
public: }

void fct(){

cout<<"BBB"<<endl;

} BBB
) AAA
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#include <iostream> int main(void)
using std::endl; {
using std::cout; BBB* b=new BBB;
b->fct();
class AAA
{ AAA* a=Db;
public: a->fct();
virtual void fct(){ // 7}det
cout<<"AAA"<<endl; delete b;
} return 0;
b }
class BBB : public AAA BBB
{ BBB
public:
void fct(){
cout<<"BBB"<<endl;
}
};
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class First int main(wvoid)

{ {

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

}; First * fptr=sptr;

fptr->MyFunc();

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

1
public: tptr->MyFunc();
virtual woid MyFunc() { cout<<"SecondFunc”<<endl; } elEbz e
}; return @;
»
}
class Third: public Second
{ A2yt
public: ThirdFunc
virtual| void MyFunc() { cout<<"ThirdFunc"<<endl; } .
}s ThirdFunc
’ ]
ThirdFunc
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#include <iostream> int main(void)
using std:endl; {
using std::cout; BBB* b=new BBB;
class AAA b->fct();
{
public: AAA* a=b;
virtual void fct(){ // 7}&ter¢ a->fct();
cout<<"AAA"<<endl;
} delete b;
} return O;
class BBB : public AAA }
{
public: ccc
void fct(){ // virtual void fct() CCC
cout<<"BBB"<<endl;
}
I
class CCC : public BBB
{
public:
void fct(){
cout<<"CCC"<<endl;
}
%
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#include <iostream>
using std:endl;
using std::cout;

class Date { /] HlOo| & Sef &
protected:’

int year,month,day;
public:

Date(int y,int m,int d)
{ year =y; month = m; day = d; }
virtual void print() = 0; // &% 7t&et
Y
class Adate : public Date {
// Tl S EfA Adate
public:
Adate(int y,int m,int d) : Date(y,m,d)
{ /* no operation */}
void print()
{ cout << year << "'

/] 7vSE s

I
class Bdate : public Date {
// I S 2| A Bdate
public:
Bdate(int y,int m,int d) : Date(y,m,d)
{ /* no operation */}
void print(); /] 7Hatet

<< 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 &rl = a, &2 = b; // XX}
rl.print();
r2.print();
return O;

}

1994.6.1.
Aug. 15 1945
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Base *p= &obj;
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DYt

p->function2();-~

function2()
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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; }
¥

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->10);

O Al) &=50| Bt=El= 82 7l &+ 2=

Base, Derived, GrandDerivedZ}
AL A US o,

CtE ZEE Algist A=

o 010|7r.>



Olx) &=

20| Ht2

class Base {
public:

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

class Derived : public Base {
public:

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

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->f(); = HpolClof ol R =
dp->1Q; j \\ GrandDerlvedOI k2= f()
gp'>f()9

Base, Derived, GrandDerived”}
ME LA Y2 o,

Chg RES MYH FE
2 oiel17t?
bp->10;

void f() }
dp->1f(); Derived
S void f() } B
GrandDerived
gp->f0); } Ol 1

GrandDerived g;

GrandDerived::f() called
GrandDerived::f() called
GrandDerived::f() called
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CtA A (Polymorphism)

class First
{
public:
-t o S Y 2
virtual void SimpleFunc() { cout<<"First"<<endl; } XSMX| S5t 7tdetset 2 E W22
i 7t2|A ‘'t g oz} stof
class Second: public First
{ Ctdd2 20|42l on|E #=rt
public: 252 Ze gel: ciact
virtual void SimpleFunc() { cout<<"Second"<<endl; }
Y 232 e Zus ctacy

int main(void) ptr->Simplefunc 2| 0| C}H/J2| of!
First * ptr=new First();

ptr->simpleFunc(); /7 ot F4g EAo] EAFict.
delete ptr;

ptr=new Second();

ptr->SimpleFunc();  // o] $U& B3o] gt
delete ptr;

return 8;

————————————— -
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° > BBB 24zl
void ~AAAQ({...} & o
> OOl &3
delete b; |[|_S & ; void~BBBO{.) L
#]
AAAx* a
* > BBB 24 x|
delete a; || _S&  void~AAAOL.) —
#
void ~BBB(){...}

SEHX F=0h
OetA ti2e ==

2 0lol3
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Virtual 22 Xto| &2 M

o virtual 2~ EH X}

virtual ~AAA(){
cout<<"~AAA() call!"<<endl;
delete []stri;

¥

AAA* a

> BBB 24 Xl

delete & |J_E& 4 irtual void ~4880¢.1 |

;A))LEH& 5=

2 0|0|A] 5= Void~BBBOL.
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#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);

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

str2= new char[strlen(_str2)+1];
strepy(str2, _str2);

BBB(char* _stri, char® _str2) : AAA(_str1){

~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<<"----- MY AH A H----"<<end|
delete a; // AAA AEHXIOt S &
delete b; // BBB,AAA AEX} =
return 0;

}

Good evening
Good morning

----- A5 A EH -
~AAA() call!
~BBB() call!

~AAA() call!




virtual 2~ S Xt 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<<stri<<'';
h
i
class BBB : public AAA
{
char* strz;
public:

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

%

~BBB(){

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

}

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

}

int main()

{

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

b->ShowsString();

cout<<"----- HH| AH &H----"<<end|
delete a; // BBB, AAA 2HX|Tt 5=
delete b; // BBB,AAA AEXI S &
return O;

Good evening

Good morning
_____ A A RIF----

— =
~BBB() call!
~AAA() call!
~BBB() call!
~AAA() call!
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#include <iostream>
using namespace std;

class Shape {

public:

/ void paint() {
draw();

¥
virtual vm

cout << "Shape::draw() called" << end];
b
5

int main() {

\ Shape *pShape = new Shape();
pShape->paint();
delete pShape;

¥

#include <iostream>
using namespace std;

|

S
virtual void draw(

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

¥

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

int main() {

Shape *pShape = new Circle(); // L7 A&
pShape->paint();

delete pShape;

}

Shape::draw() called

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

pShape | @ >

void paint() Shape
void draw()> T E

new Shape()

Circle::draw() called

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

pShape| @——— void paint(

Shape
U

Circle
HH

X

void draw()

new Circle()

class Shape { 7|2 SejA0A T SejA9
public: sas S 5= AR
void paint() {
/ draw();
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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; }

int main(void)

Third * tptr=new Third();

Second * sptr=tptr;

First * fptr=sptr;

tptr->FirstFunc();

tptr->SecondFunc();

tptr->ThirdFunc();

sptr->FirstFunc();

sptr->SecondFunc();

sptr->ThirdFunc();

fptr-»>FirstFunc();

fptr-»>SecondFunc();

fptr->ThirdFunc();

()
(9)
(9)
()
(9)
(%)
()

()
(%)
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__________________________________________________________ s int main(void)
class Base {
{ Base * bptr=new Derived(); // #Hu}Y oK!
public: bptr->DerivedFunc(); [/ A5 Error!

void BaseFunc() { cout<<"Base Function"<<endl; }
}s

\ \ int main(void
class Derived : public Base ' in(void)

{
{ + Base * bptr=new Derived(); // FHu}d ok!
public: Derived * dptr=bptr; // ADY Error!
void DerivedFunc() { cout<<"Derived Function"<<endl; }
s }

i ———————————— -

int main(void)

Derived * dptr=new Derived(); /7 HTY ok!
Base * bptr=dptr; /AT okl
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class First int main(void)
{ {
public: Third * tptr=new Third();

. S " . Second * sptr=tptr;
: void MyFunc() { cout<<"FirstFunc"<<endl; } S o i
el
class Second: public First fptr->MyFunc();

sptr->MyFunc();

{ tptr->MyFunc();
public:

delete tptr;

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

s ’

class Third: public Second AI3HTH 2

i 438 o

public: FirstFunc
void MyFunc() { cout<<"ThirdFunc"<<endl; } SecondFunc

|5 ThirdFunc

S4E SEY 0 ASO| B ZIE| Hoj njaty SHE|E 47t
A ECH
ZOIE|| WOl FHo|H B47t SHHLCL,
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class Shape {
protected:

intx,y;
public:

virtual void draw() = 0;
b
class Rectangle : public Shape {
private:

int width, height;
public:

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




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

Rectangle Draw
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L Y Saj A A Saj 20t ot
[ Shape2 \\Lclass Shape { class Shape { Shape2
T 22 public: public: RS S
virtual void draw() = o; virtual void draw() = 0;
}; b
Circle= Circle2
(Fe 2% class Circle : public Shape { class Circle : public Shape Fa S~ ot
public: public: |
string toString() { return "Circle Z#4|"; } ‘ virtual void draw() S JEAL SEA
1 cout << "Circle"; 2H2to| g
¥
string toString() { return "Circle ZiX|"; }
Shape shape; // 74K MM @ & ¥
Circle waffle; // K| MMH @ &
XA S| AO| Tl Al Shape shape; // 44| 4’3 2 &
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S 4 2212 Calculators At Htof GoodCalc 2HAZ 78
class Calculator {
public:

virtual int add(int a, intb) = 0; // & dx2| ¢ 2/H

virtual int subtract(int a, intb) = 0; // & @2 X 2|&

virtual double averagel(int a [], int size) = 0; // B ¥ a2 B 2lE. sizes BHIE S 37|

Ol

tek.

L

#include <iostream>
using namespace std;

// O| 20 Calculator 22f{A T E He

class GoodCalc : public Calculator { int main() {
public: int a[] = {1,2,3,4,5};
int add(int a, int b) { returna + 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 = o; cout << p->average(a, 5) << endl;
for(int i=0; i<size; i++) delete p;
sum += a[i]; b
return sum/size;
b
¥ i
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#include <iostream>
AlgH A Q2 XFN 5 .

of Y Z2drE Hs5tA using namespace std;

A AdpL

— —

o (ol
Adder®t Subractor 22122 3 star. | class Calculator{
void input() {

cout << "M 2 7| E QLS Q>> "
cin >>a >> b;
)
protected:
int a, b;
virtual int calc(int a, intb) = 0; // &= ¥ 2| &t 2|H
public:
void run() {
input();
cout << "AHAHEl ZF2 " << cale(a, b) << endl;
}
¥

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

[ adder.run()0f| ©| 3+ AlsH Zi 7t }A’S—’F 270 E YHSIN>> 53
8
(o]

subtractor.run()0j| o| st Al oT = =
[ Z 1t ALtEl 242 2




class Adder : public Calculator {
protected:
int calc(int a, intb) { // &= 7}
return a + b;
¥
Bs

class Subtractor : public Calculator {
protected:
int calc(int a, intb) {// =% 7}
return a - b;
¥
¥

AF SF
O O

& 7
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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;
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int main(void)
class First

f ! i
1 L !
1 i H
P N !
I o i i First * ptr=new Third(); i
i public: : i delete ptr; i
I virtual ~First() { . . ..} | ! i
1 1
L A :
1 1
I I
: class Second: public First :
1 1
P | Third 245
1 1
1 o 1 1. . "
I public: ] 2y Aoy (- virtiel -First() {...}
H virtual ~Second() { . . . . } ! == 4. ~Second( ) Algt S0
1
¥ i olojA A
1
1 1
i class Third: public Second i virtual “nggnd( ) {.}
1
P i SO 3 ~Third( ) 8 ol
' . i olofA st
i public: i 2 i %?virtual ~Third( ) {...}
: . irtual ASXIE2
I virtual ~Third() { . . . . } i "EHlL“;E
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class First int main(void)

! {
public: . .
void FirstFunc() { cout<<"FirstFunc()“<<endl; } Third obj;
virtual void SimpleFunc() { cout<<"First's SimpleFunc()"<<endl; 7} obj.FirstFunc();
1 obj.SecondFunc();
obj.ThirdFunc();
1 S d: blic First .
z ass Second: public Firs T RN e
public: Second & sref=obj; Aaléﬂ 7:2{‘1!-
. " " . o
void SicondZUQC()l{Fcuui(:;t:{SecondFu;c(} ;(enil, i ) s sref.FirstFunc();
virtual voi impleFunc cout<<"Second's SimpleFunc()"<<endl; .
) ? ? ’ sref.SecondFunc(); S
15 . SecondFunc()
sref.SimpleFunc(); ThirdFunc()
class Third: public Second First & fref=obj; Third's SimpleFunc()
{ fref.FirstFunc(); FirstFunc()
public: c . SecondFunc()
void ThirdFunc() { cout<<"ThirdFunc()"<<endl; } fref.SimpleFunc(); Third's SimpleFunc()
virtual void SimpleFunc() { cout<<"Third's SimpleFunc()"<<endl; } return 8; FirstFunc()

TiE } Third's SimpleFunc()



b 22X} - =7 0|

o
- 234 22X

#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() &~ Z 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() & & X" << endl;
header = new char[strlen(h)+1];
strcpy(header, h);

}
~MyString(){
cout << "MyString() 2~ 2 A" << endl;
delete[] header;
¥
void display()
{
cout << header; IJHE
String::display();
cout << header << endl; INold&=<
¥




int main()

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

p->display():
delete p;

return O;

", "Hello World!");

// OK!

String() &4 & X

MyString() 44 /\" N;
----Hello World!----
String() &2 At

MyString2|
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« 0 O{E A 510 Of MyString &~ BALE @ =[] & = JU=7F?
o« String E2f{A 9| AHKXIE virtual 2 M ASHH =ICF

String()
_~String{) o

String *p=QeW MyString();

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

(2) -

MyString Z%/



class String {

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

class MyString : public String {
LRSS

h
int main()
{
[ & it=s

¥

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

MyString() 2~ 2 At
String() &~ Z Xt




