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class base {
virtual int get() ;
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Int base::get()
{} ,
® virtual XEF R AERE X BRIREFAT,
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class CBase {
public:
virtual void SomeVirtualFunction() { }
I
class CDerived:public CBase {
public :
virtual void SomeVirtualFunction() { }
&
int main() {
CDerived ODerived;
CBase * p = & ODerived,;
p -> SomeVirtualFunction(); //J&FRMBNRERRENEAT-pta RIBRFFSEELRIRT SR
return O;

} 6
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class CBase {
public:
virtual void SomeVirtualFunction() { }
j
class CDerived:public CBase {
public :
virtual void SomeVirtualFunction() { }
j
int main() {
CDerived ODerived;
CBase & r = ODerived;
r.SomeVirtualFunction(); //JEFREFNRERETURTr5 | FHBFPZEELAIRT SR

return O;

} 8
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class A {
public :
virtual void Print( )
{ cout <<"A::Print"<<endl ;}

%
class B: public A {

public :

virtual void Print( ) { cout << "B::Print" <<endl; }
%
class D: public A{

public:

virtual void Print( ) { cout <<"D::Print" << endl ; }
I3

class E: public B {
virtual void Print( ) { cout << "E::Print" << endl ;}

—



int main() {
AaBb;, Ee;Dd;
A*pa=&a; B*pb=_&b;
D*pd=2&d;E*pe=&e;

pa->Print();
pa = pb;

pa -> Print();
pa = pd;

pa -> Print();
pa = Pe,

pa -> Print();
return O;




Int main() {
A aBb;, Ee;Dd;
A*pa=&a; B*pb=4&b;
D*pd=&d; E*pe=&e;

pa->Print(); // a.Print)#JAF, HitH: A:Print
pa = pb;
pa -> Print();
pa = pd;
pa -> Print();
pa = pE,
pa -> Print();
return O;

—




Int main() {
A aBb;, Ee;Dd;
A*pa=&a; B*pb=4&b;
D*pd=&d; E*pe=&e;

pa->Print(); // a.Print)#JAF, HitH: A:Print
pa = pb;

pa -> Print(); //b.Print()#VER, Hit: B:Print
pa = pd;

pa -> Print();

pa = pe,

pa -> Print();

return O;

—




Int main() {
A aBb;, Ee;Dd;
A*pa=&a; B*pb=4&b;
D*pd=&d; E*pe=&e;

pa->Print(); // a.Print)#JAF, HitH: A:Print
pa = pb;

pa -> Print(); //b.Print()#VER, Hit: B:Print
pa = pd;

pa -> Print(); //d. Print ()#ZVEH Hidi: D::Print
pa = pe;

pa -> Print();

return O;

—




Int main() {
A aBb;, Ee;Dd;
A*pa=&a; B*pb=4&b;
D*pd=&d; E*pe=&e;

pa->Print(); // a.Print)#JAF, HitH: A:Print

pa = pb;
pa -> Print(); //b.Print()#VER, Hit: B:Print
pa = pd;
pa -> Print(); //d. Print ()#ZVEH Hidi: D::Print
pa = pe,;
pa -> Print(); //e.Print () #21E 8 Hit: E:Print
return O;

—
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FEZSHIEIN A
class class CCreature {

protected: int nPower ; /M CZ=IT ]
int nLifeValue ; /{CZERAEDE
&

class CDragon:public CCreature {
public:
void Attack(CWolf * pwolf) {
.. RIS ERMEE
pWolf->Hurted( nPower);
pWolf->FightBack( this);

¥
void Attack( CGhost * pGhost) {

. ROBERE RIS
pGhost->Hurted( nPower);
pGohst->FightBack( this);

i 26
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void Hurted ( int nPower) {
c . RIS ERYES

nLifeValue -= nPower:;

\}/oid FightBack( CWolf * pWolf) {
c o RORESERIES
pWolf ->Hurted( nPower / 2);
}
void FightBack( CGhost * pGhost) {
c e RS ERYES
pGhost->Hurted( nPower / 2);
}

}
>BnfhEY), CDragon EdgiSan Attack REEL, LAK nMFightBack
FRRBREL. X THEARSSEANL, »7
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® UIERMFhRAT, BINT Fh
BIIRMELE CThunderBird
, WFERREIRK,
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® UIERMFhRAT, BINT Fh
BIIRMELE CThunderBird
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® FEHIEERFEZIBINF AR EREL
void Attack( CThunderBird * pThunderBird) ;
void FightBack( CThunderBird * pThunderBird) ;
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® UIERMFhRAT, BINT Fh
BIIRMELE CThunderBird
, WFERREIRK,

® FTEHREEEIBINA R REL:
void Attack( CThunderBird * pThunderBird) ;
void FightBack( CThunderBird * pThunderBird) #M !

o IERMMASINNE, TEREABAE! | | @
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/I 23S CCreature:
class CCreature {
protected :
Int m_nLifeValue, m_nPower,
public:
virtual void Attack( CCreature * pCreature) {}
virtual void Hurted( int nPower) { }
virtual void FightBack( CCreature * pCreature) { }

3

AN |

HEOBE— Attack RREE,; BRIBE — FightBacks
REREL; FBECCreature BYIRERBRIXHE,
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IRESE  CDragon:

class CDragon : public CCreature {
public:
virtual void Attack( CCreature * pCreature);
virtual void Hurted( int nPower);
virtual void FightBack( CCreature * pCreature);

32



ZSHISEIN TR
void CDragon::Attack(CCreature * p)
{ . RIBEEEIERIAED

p->Hurted(m_nPower); //Z7x
p->FightBack(this); //Z7

¥

void CDragon::Hurted( int nPower)

{ . RINZAE RIS
m_nLifeValue -= nPower;

¥

void CDragon::FightBack(CCreature * p)

{ R EEERIRE

p->Hurted(m_nPower/2); //ZZ7:

G .33
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® UNISRIEXIRAT, EINT HEY
{2#ZE L CThunderBird......

REEREHXRCThunderBird, AEEEEERIZE

WYSE STk
void Attack( CThunderBird * pThunderBird) ;

void FightBack( CThunderBird * pThunderBird) ;
FRREREL, BRI LIRS A, iKEDM! ]
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EZOESIYRhEN NS

® UNISRIEXIRAT, EINT HEY
{2#ZE L CThunderBird......

REEHREHERCThunderBird, A*EEEXEENREL

WYSE STk
void Attack( CThunderBird * pThunderBird) ;

void FightBack( CThunderBird * pThunderBird) ;
FRREREL, BRI LIRS A, iKEDM! ]
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JRIE

CDragon Dragon; CWolf Wolf; CGhost Ghost;
CThunderBird Bird;
Dragon.Attack( & Wolf); /(1)
Dragon.Attack( & Ghost);  //(2)
Dragon.Attack( & Bird); 11(3)

o RIELZSHIMN, EMmAIL), (2), ()FHAZEICDragon::AttackRZENf5

VN > .
! ﬁgﬁj\%w%—lﬁﬁ . void CDragon::Attack(CCreature * p)
CWolf::Hurted { P
.. p->Hurted(m_nPower); //ZZ7
CGhost::Hurtea o->FightBack(this): /27
CBird::Hurted 1 -
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JUATTARRLIERER:: BIANE T UIRARRISEL,
ERIZERHEFRE. BRI EREIRRZA.

Input:

FE—TRIARAAEEN (REIZ100). FTEBNT, BITLA—1F8Tr:L.

& 'R, WCER—IMER, MIGEHIRERIEL, 23REPIENS,
& C , URFEE, MIEEERE— TBINTEFR

= T, IREFE—=/BF, MIGEIRE=TBE, AR=F00KE

o DH

D

38
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Output:

REFRMNNEIXROR S HEN VISR R ERR. ST N VERAK, &
H&TU9:

FARAFR: EFR Q
N _
\Y,

39
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Sample Input:
3

R35

C9

T345

Sample Output
Triangle:6

Rectangle:15
Circle:254.34

40



#include <iostream>
#include <stdlib.h>
#include <math.h>
using namespace std;
class CShape
{
public:
virtual double Area() = 0; //ZEEERAZL
virtual void Printinfo() = 0;
}
class CRectangle:public CShape
{
public:
int w,h;
virtual double Area();
virtual void PrintInfo();

¥

class CCircle:public CShape {
public:
intr;
virtual double Area();
virtual void PrintIinfo();
J§
class CTriangle:public CShape {
public:
int a,b,c;
virtual double Area();
virtual void PrintInfo();

3 41



double CRectangle::Area() {
return w * h;

}
void CRectangle::Printinfo() {

cout << "Rectangle:" << Area() << endl;

}
double CCircle::Area() {

return 3.14 *r *r;

}

void CCircle::PrintInfo() { double CTriangle::Area() {
cout << "Circle:" << Area() << endl; doublep =(a+b+c)/2.0;
} return sqrt(p * (p - 8)*(p- b)*(p - ¢));
}

void CTriangle::Printinfo() {
cout << "Triangle:" << Area() << endl;

} 42



CShape * pShapes[100];
int MyCompare(const void * s1, const void * s2);

int main()
{ - -
inti; int n;
CRectangle * pr; CCircle * pc; CTriangle * pt;
cin >>n;
for(i=0;i<n;i++){
char c;
cin >> ¢;
switch(c) {
case 'R":
pr = new CRectangle();
cin >> pr->w >> pr->h;
pShapesl[i] = pr;
break; 43



case 'C"
pc = new CCircle();
cin >> pc->r;
pShapes|[i] = pc;
break:
case 'T"
pt = new CTriangle();
cin >> pt->a >> pt->b >> pt->c;
pShapesl[i] = pt;
break:
by
¥
gsort(pShapes,n,sizeof( CShape*),MyCompare);
for(1=0;i <n;i ++)
pShapes[i]->Printinfo();
return O;

44



int MyCompare(const void * s1, const void * s2)

{
double al,a2;
CShape **pl; //s1,s2 2 void *, AA]F “*s1" KEUSs1IEAIIAE
CShape * * p2;
pl = ( CShape * *) s1; //s1,s2fg8[ElpShapesElEFRITTE, FBTRAISEEIZECShape *
p2 = ( CShape * *) s2; // # p1,p2&8 2 ERFEETHIIEST, 2558279 CShape **
al = (*pl)->Area(); //* pl HYZEELZ Cshape * EEEIE5T, HULAINZE
a2 = (*p2)->Area();
if(al<a2)
return -1;
elseif (a2<al)
return 1;
else
return O;
b

45



case 'C":
pc = new CCircle();

cin >> pc->r;
pShapes|[i] = pc;
break:
case T YISRRANERAO)L
pt = new CTriangle(); AR, thanE
cin >> pt->a >> pt->b >> pt->c; MRz, NREE
pShapes[i] = pt MCShapel&:
break; HCPentagon,
b LARFEmMain
} Bswitchiga =
gsort(pShapes,n,sizeof( CShape*),MyCompare); il % 12— case,
for(i = 0;i <n;i ++) HREBDATHE
pShapes][i]->PrintInfo(); o185 ARE!

return O;
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ZSHIN — IS

class Base {
public:
void funl() { fun2(); }
virtual void fun2() { cout <<"Base::.fun2()" <<endl; }
2
class Derived:public Base {
public:
virtual void fun2() { cout << "Derived:fun2()" << endl; }
b
int main() {
Derived d;
Base * pBase = & d;
pBase->funl();
return O;

} 48



FIEFRYEIHERE

Base::fun2()
Derived:fun2()

Hello,world
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ZSHIN — IS

class Base {
public:
void funl() { fun2(); }
virtual void fun2() { cout <<"Base::fun2()" <<endl; }

}
class Derived:public Base {
public:
virtual void fun2() { cout << "Derived:fun2()" << endl; }
}
int main() {
Derived d;
Base * pBase = & d;
pBase->funi(); it :  Derived:fun2()
return O;

} 50



ZSHIN — IS

class Base {

public:
void funl() { this->fun2(); } /ithis2EE%T, fun22EREL, FILLEZS
virtual void fun2() { cout <<"Base::fun2()" <<endl; }

}
class Derived:public Base {
public:
virtual void fun2() { cout << "Derived:fun2()" << endl; }
}
int main() {
Derived d;
Base * pBase = & d;
pBase->funi(); it :  Derived:fun2()
return O;

} 51



ZSHIN — IS

class Base {
public:

void funl() { this->fun2(); } /ithis2EE%T, fun22EREL, FILLEZS
virtual void fun2() { cout <<"Base::fun2()" <<endl; }

2
class Derived:public Base {
public:
virtual void fun2() { cout << "Derived:fun2()" << endl; }
1% it  Derived:fun2()
int main() {
Derived d; p— i
Base*pBase =& i () TEIGIEE, IEATIERAHORL
pBase->fun1(); BRECPIARRERE, 2E&!
return O;
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class myclass {

public:

virtual void hello() {cout<<"hello from myclass"<<endl; };

virtual void bye () {cout<<"bye from myclass'<<endl;} int main(){
}; grandson gson;
class son:public myclass{ public: son *pson;

void hello () { cout<<"hello from son"<<endl;}; pson=&.gson;
pson->hello(); //Z 7
son(){ hello(); }; manO

~son(){ bye(); };
b WO IRERPHIEXPERARERSHRNEREL, Z:huvurtuallﬂﬁzsﬂﬁﬁﬂmﬁ@ﬁ
classwgrandson.publlc son { public:

void hello () {cout<<"hello from grandson"<<endl;}; ﬁﬁﬁai
hello from son

constructing grandson
hello from grandson
destructing grandson
bye from myclasg

void bye () { cout << "bye from grandson"<<endl;}
grandson () {cout<<"constructing grandson'"<<endl;};

~grandson () {cout<<"destructing grandson'<<endl;};



e RN R BR

class Base {
private:

virtual void fun2 () { cout << "Base::fun2 ()" << endl; }
};
class Derived:public Base {
public:

virtual void fun2() { cout << "Derived:fun2()" << endl; }

};
Derived d;
Base * pBase = & d;
pBase -> fun2(); // fWiEHE

o FMFHIERER/I fun2() EBaseHIRAE LR, Eljﬁiiﬁ:@]ltlﬂﬁj;kﬁj—ﬂ:ﬁlﬁﬁEI’\JF.‘Tin%
DerivedfIA B LR fun2 AT, EAEENERAZRITITERAY, o

o YNER ¥EBasefAY privatefpipublic, BN{sEDerived®AIfun2() Rprivatefy, JRIFMKIABEE
i, tBEEIERERDerived::fun2().
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LN

R~ 15a MEfFRER:
class Base {
public:
inti;
virtual void Print() { cout << "Base:Print" ; }

¥

class Derived : public Base{ SN
public: EFETRHER: 8,12

int n: a: 12,16

virtual void Print() { cout <<"Drived:Print" << endl; }(mﬁfﬁgxas,ﬁ\ﬂﬂ, ASTaE)

b
int main() {

Derived d;

cout << sizeof( Base) << ","<< sizeof( Derived ) ;

return O;




BIFrER

LN

B 138

class Base {
public:
inti;
virtual void Print() { cout << "Base:Print" ; }

¥

class Derived : public Base o —
'ved : public Base{ RIS TRHER: 8, 12

public:

int n;

virtual void Print() { cout <<"Drived:Print" << endl; }
b
int main() {

Derived d;

cout << sizeof( Base) << ","<< sizeof( Derived ) ; S AR TANELS?

return O;

} 59




SHLTIMXE - EREE

F—MEREREHIR (BEREREHISAYIRESS)
EE— M EREER, 1ZRAYE RN SRAPE S REREL
RHYEET. RERREERPYIE T1%SSHIREREuEIE, =
HRAYAN F T HUE R SRR R ERAYMELEAY,

pBase — ¢

Base b pointer for vTable

Base vtable
< pointer for Base::Print()
BasesRHUE E RERRE L

60




SNSRI HE --- RERREGER

pDerived —
Derived d <

pointer for vtable

N

Derived vtable

< pointer for Derived::Print()

DerivedsSVE B REEREUBLE

pBase = pDerived,;
pBase->Print();

> ZSHIREARNE AW
TRIER—RYIIRIEESSE
FTRrEMAY (EE2S51H
FTSIRRY) XISREPERAY
RERREERANMIE, TERERR
SR EEREUELL,

FIERBESNIES.



#include <iostream>
using namespace std;
class A {
public: virtual void Func() { cout << "A::Func" << endl; }
}i
class B:public A {
public: virtual void Func() { cout << "B::Func" << endl; }
}i
int main() {
A a;
A * pa = new B();
pa->Func() ;
/ I ERR6ANIER , 1881 H8F T, MM Along long
long * pl = (long * ) & a;
long * p2 = (long * ) pa;
* p2 = * pl;
pa->Func() ;
return 0O;






#include <iostream>
using namespace std;
class A {

public: virtual void Func() { cout << "A::Func" << endl; }
}i
class B:public A {

public: virtual void Func() { cout << "B::Func" << endl; }
}i
int main() {

A a;

A * pa = new B();

pa->Func() ;

/ I ERR6ANIER , 1881 H8F T, MM Along long

long * pl = (long * ) & a;

long * p2 = (long * ) pa;

* p2 = * pl;

pa->Func() ;

B::Func
return O0;



#include <iostream>
using namespace std;
class A {

public: virtual void Func() { cout << "A::Func" << endl; }
}i
class B:public A {

public: virtual void Func() { cout << "B::Func" << endl; }
}i
int main() {

A a;

A * pa = new B();

pa->Func() ;

/ I ERR6ANIER , 1881 H8F T, MM Along long

long * pl = (long * ) & a;

long * p2 = (long * ) pa;

* p2 = * pl;

pa->Func() ;

B::Func
return O0;

A::Func
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o BR, MIBR—NRESRAINISET, RMizZFcEREIRESSAITIIER
&, AREEREZRAITIEREL.,

FRRTINE: IEESRRINTHREE=RR Avirtual

o IRESEHINTIIREET L Avirtual NE T

o BIUEZRAYEHMIFRIRESSTISEY, B5cARIRESAITIER
2, AR AESEAITIRE]

—gRI, — P RINRENX TREREL, NENIZSTTEREMEE X K

E#Q&Y% — P FTRIENESRER, BARRBITIRETENX

TR ATOIFLUEREE I IERREL




class son({
public:
~son() {cout<<"bye from son"<<endl;};
};
class grandson:public son{
public:
~grandson () {cout<<"bye from grandson'<<endl;};
};
int main () {
son *pson;
pson=new grandson () ;
delete pson;
return O;

}
Midi: bye from son B {Fgrandson::~grandson()!!!




class son({
public:
virtual ~son() {cout<<"bye from son'<<endl;};

};

class grandson:public son{

public:
~grandson () {cout<<"bye from grandson"<<endl;};
};
int main() {
son *pson;
pson= new grandson() ;
delete pson;
return O;

}
fiH: bye from grandson
bye from son

M {Fgrandson: : ~grandson (), SlE#{Tson::~son()! ! !
I
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20 RE BREFOHSRES
o MEEE RERAYERE

class A {

private: 1int a;
public:
virtual void Print( ) = 0 ; //ZiEHEE

void fun() { cout << "fun"; }
}i



T RE R EANTHERSS

o TEMEREAISSNYHZRZE
o SRR BUENESSRIREFZRGER, AeetliE g5
o HSSERYIEETHNS | FHRI LIS RIS SSIRE HRAVAINT SR
Aa;//%8, ARHRE, FECIENTR
A * pa; // ok, AILAE XS 2AYiEETH05 | FH
pa = new A; //iE1R, A 25, FEEelENS




B RE RREFTIHHIZRSS

o GEMREREIHISSNY SRS
o MMSEREEENESSRIREFNEH, ABeliEIRIZAYHMSRERINISR
o HSSERYIEETHNS | FHRI LIS RIS SSIRE HRAVAINT SR
Aa;//%e, ARBHRRE, FEEEIENR
A * pa; // ok, BTLIE XS5 35A91E 5105 | FH
pa = new A; //iE1R, A 25, FEEelENS

o TEHZRSAIALRREIA A LAERZERERZL, (B2 EMEIEREE IR EAER
A EEVEFIZE R RREL,

o WR—PEMHSERIREMR, IPAZENI LI 7 ERFRIFTE RN
&, B EERIIFHSRE,




class A {
public:

virtual void £() = 0; //4iERE
void g( ) { this->f( ) ; //ok

A(){  /J/E( ) // R H'f '
\ B:f()

};
class B:public A{
public:
void £ () {cout<<"B:f () "<<endl; }
};
int main () {
B b;
b.g();
return O;



