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« Void F(ZXFHES *p)

1 p->on();
p->off();

}
Void main()

EE AL

+ on()
+ off()
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(2) HHmR
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fEAnImaldk & AR £, Bl LUt BT T ] 2 28
class Animal { /I AHIIEFYZBE LM !
public: virtual void sound() { cout << "unknow!" << endl; }
%
class Dog :public Animal { 1)) LAY B! 7
public: void sound() { cout << "wang,wang,wang!" << endl; }

I3
class Cat :public Animal { [ J LY e g gy i !

public: void sound() { cout << "miao,miao,miao!" << endl; }
I3

class Wolf :public Animal { /AR <
public: void sound() { cout << "wu,wu,wu!" << endl; }

J
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(3) Animalfft) Z &Szl

AR EIARRIE (BEIH) BEeBREXRNR L, &
Shegret (5L ARAZERFIRRR RS, SLhs B R 208
A& % B BUEIRAE IR Y B i BRI B AR -

— i, T 4RSS, FIEMpAEE SRR LS.

void main() {

Animal *pA,; PA
dog
Dog dog;
Cat cat; cat
Wolf wolf; Sound() Bl
pA = &dog; pA->sound(); /IpAi FH Dog ) sound e5 £
PA = &cat; pA->sound(); [IpAYH FH CatHsound e& 1
pA = &wolf; pA->sound(); /IpAF FHWolfi sound p& £
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 void animalSound(Animal &animal) { animal.sound(); }

— animalSound R #UfAIL T “—ANEED, ZFSEIL” .

R AEE SR Animal i) 5] B 8, m] BLys 1Al 21 B 5-1 Ffr s 4k 24K
1 Z 5 Animal 2B AT AT IR A= 256 G2 Y sound BR 4

Animal *pA;

Dog dog; Cat cat; Wolf wolf;

animalSound(&dog); /1 FH Dog::sound()
animalSound(&cat); /i FH Cat::sound()

animalSound(&wolf); /17 FH Wolf::sound()
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5.2.1 BEREHIE X

1. [EB: 4.6ERE5IRERIBEMHES
(Page 208)
— TR R AT URE S E RN R
—ﬁ%%ﬁ%%ﬂﬁTUMﬁ%#ﬁﬁiﬁ%%

— IRASRNF R AT AR A E RN RHI 5 A .

o TREAHEH A R
— AREFIRETR, HRBETELNR (K
R & AT ERE B VR BIVRAE T B M
HERPAETIRRR, PR IRAEKE
2. BRI ) &R
— BRBUE SR I R RS EE] U IR
AR B Y KRB R BR AT DAEAT o

class B{
public:

int fO{}
}
class D:public B{

int g(){}

int fO{}

}
Dd;

B b=d;
B *pb=&d,;
B &rb=d:

d.f(); I1B::f ()
pb->f();  /IB::f()
rb.f(); 1IB::1()
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(2) HARm%

« JE BiZ5Employee, FnameRlldy Bl F ik & A SR IE SR S ;

e KL AR KiManagerZs, FiWeeklySalary# R & 1%, &
isetSalary/getSalary& Sor s 1a] J& 1# .

o A D% i SalesPersonZs, HlbasePay# K #t,
salesValuexX/~iH &%, UL KksetBasePay/getBasePay,
setSalesValue/getSalesValue it b £ B AL EUR B 548
B -

o BB THi % HourPersonZs, Hhprice® /M T8, H
hourZ s TYERT[E], F HsetHprice/getHprice,
setHour/getHour % B/ HUNS T4 & TAERS 8]



AE]

ngsll
—

RER

AN

;lb\v

AR 2

Employee

- Id: Sinng
- name: string

+ getld(): stnng
+ getName(): stnng
+ getSalary():float
+ print():void

+ Employee(string, string)

Manager

SalesPerson

- weekSalary: float

+ getSalary():float

+ Manager(string, string, float): int
+ print():void

+ setSalary(float): void

- basePay: float
- salesValue: float

+ getBasePay(): float
+ getSalary():float
+ getSalesValue(): vioat

+ print():void

+ SalesPerson(string, string, float, float): int

+ setBasePay(float): void
+ setSalesValue(float): void

HourPerson

- hour: float
- hprice: float

+ getHour(): float
+ getHpnce(): float
+ getSalary():float

+ HourPerson(string, string, float, float)

+ print():void
+ setHour(float): void
+ setHprice(float): void
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[[Eg5-2.cpp

#include <iostream>

#include <string>

using namespace std;

class Employee{

public:
Employee(string Name ,string id){ name=Name; Id=id; }
string getName(){ return name; } /3R [B] 9tk 44
string getID(){ return Id; } /1. [5] B B3Ik -5
float getSalary(){ return 0.0; } /1R [Bl$7 7K

void print(){

}

private:

string name,;

string Id;
¥

/%) 3k 42 F 0 B AiE 5

cout<<"#44: "<<name<<"\t\t 5 "<<Ild<<endl:
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class Manager:public Employege{
public:
Manager(string Name,string id,float s=0.0):Employee(Name,id){
WeeklySalary=s;
}
void setSalary(float s) { WeeklySalary=s; } /[ BZEREH
float getSalary(){ return WeeklySalary; } II3REN 28 ) JE 3t
void print(){ IFTENEE L. FE. A
cout<<"£F. "<<getName()<<"\t\t fg5: "<<getID()
<<"\t\t A IL¥: "<<getSalary()<<endl;
}
private:
float WeeklySalary; kS
%
void main(){
Employee e("3EFEFH","NO0009"),*pM;
Manager m(" Xl _K#"," NO0001",128);
m.print();
pM=&m;
pM->print();
Employee &rM=m;
rM.print();
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S8 XK¥E 485 NO00O1 A T#%: 128

w44 XK %75 NOO001

w44 XK %%5: NOO001

- BHRE2. TR, BEERNREREF5IHR U5
2| 7 EERF E X print R EL

o JHH. Manager

— pM->printO\rM.print() R &S5BS oMe>print() Employee
— TpM. rMEIREEREmMployee bt \
N B [ prlnt()’ Ilame,ld
— FrBL R VT M Employee3R I Ak & SO
T print()
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« KEREmployeelprintfs € NEBERE, W TFEA:

class Employee{

virtual void print(){
cout<<"4Z: "<<name<<"\t\t Z§ 5 "<<ld<<endl:

}
};
- BB THENERZBITER:

2. XK 4E- NO0001 BTL%: 128
2. XK 4E- NO0001 BTL%: 128
S, XK 4E- NO0001 BT¥%: 128
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R4 FYRAERN RA, RBRISIRE R

BHIXR, BN
print()IE &2 B %X
, KBS ERS,

Haesh e 2l
PM,rMEJ5E 3K
BEmployeel]

print() £ Manager
pM->print(); Employee
M print(); \ »

\\ name,
T print()
print()

FERE, BANERE
print)NEB K%, KHZE
R,
BATRAAERIR, F9E
F|pM,rMEERR AR 5K EY
Manager#jprint()_L Maager
Employee
pM->prinf()
tM.print(); name,[d
print()
N
N
N print()
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v AR BRE

— Rvirtual REBEAEHR R R, virtualREFH LR 2 &M
WERS, HigEAvirtual M RECRAZSISBEG NTERmE.

— RBERKL G R e F A NERE, HERE (AE TN
X)) NEER N ABERE

- 235K WEEBREHRBIRAZEER.

. BERHR e X

class x{

virtual f(Z8R);
}
+ RE BB BAT LA
— QR IR R RS B R B ORI AL, HURAERE &
THIRRE AL, LB ERRITEEM RG] A IRE R R H
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4. JBERBUHBAFAE
o FLIRIREHBMIRARA RN, @I ZIRs (BLEI D U7 a R ek Eon
R A R AR RAS . il /xﬁf@@éﬁzﬁ’ﬂ‘%%
class B {
public:
void f () {cout << "B::f";};
1
class D : public B {
public:
void f () { cout <<"D::f"; }
1
void main()
{
D d;
B *pb =& d;
pb->f();
}
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class B

{public: virtual void f () {cout <<"B::f";}; };
class D : public B

{public: void f () { cout <<"D::f"; };};

void main()

{
Dd; B *pb=&d;

pb->f();
}
B4 IR FYRAESRX R AR STV R B BUR A Y
— JREE BRI EH e X Aa et BSREL v e A A K B BURA
— BB TEET SEhnRds R RX SR B SRZ 1R e 1A FH ) B SR A
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1. —H@%A&m@ﬁﬁwﬁﬁﬁﬁﬁ,ﬁﬁﬁﬂwﬁt
TKITL A REREL T .

[ 5]5-3] BRI EIRERFIKR

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

class A {
public:
void f(int i){cout<<“...A”<<endl;}; IIHE KR BRI &
%
class B: public A {
public:

virtual void f(int i){cout<<"...B"<<endl;} //[BR%L
1
class C: public B {
public:

void f(int i){cout<<“...C”<<endI;} /1B R
1
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class D: public C{ Azf() ----> EE RS

public: ’f
void f (int){cout<<"...D"<<en(

}; virtual B::1() -

void main(){ ‘; B
A *pA,a; T 7 7
B*pB,b; Cc; Dd; Cf) 7 //
pA=&a; pA->f(1); A 1() i ( )/
pDA=&b: pA->f(1);  [IA:f() A /
pA=&c; pA->f(1);  /IA:f(Q /
pA=&d; pA->f(1);  /A:=f()| D
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2. MRIERENT,

ghEasye

RRE, B E
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B 18] B EATS

 Blin, HEFS-3FHImainKIpATREHMEEANPB, R 1ADL AR & U HIRHLE -

void main(){
A *pA,a;
B *pB,b; Cc; Dd;

Il pB=&a; pB->f(1); /457, IRAEFAEET HEEISTH

pB=&b; pB->f(1);

pB=&c; pB->f(1);

pB=&d; pB->f(1);
}

A:Af()
A
IMARB::f virtual B:f() |
IFARC::f
IFARD::f T
C::f)

/
T /
/

D::f)

2o BT B

---> ERERR B
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[515-41 RegidEid 2R REFREH 5] FH 4 RESCHLEE BRIk
I[Eg5-4.cpp
#include <iostream>
using namespace std;
class B{
public:
virtual void f(){ cout << "B::f"<<endl; };
3
class D : public B{
public:
void f(){ cout << "D::f"<<endl; };

};
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void main(){ B
D d; pB D
B *pB = &d, &rB=d; &d
B b; e
b=d -
b.f();

pB->f();
rB.f();

——
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Hi
Hi
Hi
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[[Eg5-5.cpp
#include <iostream>
using namespace std,
class B{
public:
virtual void f(int 1){ cout << "B::f"<<endl; },

};
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class D : public B{
public:

Int f(char c){ cout <<"D::f..."<<c<<endl; }

1
void main(){
D d;

B *pB = &d, &rB=d, b;

HIBAT 4 RE Y

, WHY
/)

{ik !

R,

27
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5. JRA: T LI 4k AR I AR 3R o 50 R
K5 1R BIYRAE R IR A

[$515-6] JRAZEDRIXT Gl 2288 13538 ok £ F IR A 2RDH i R Bk 3

I[Eg5-6.cpp

#include <iostream>

using namespace std; 1 FH Y% 3 R B )

et . FONE R,
void fO{ g(); } K5 1) -
virtual void g(){ cout <<"B::g"; } le},—ﬁﬁmﬁ%ﬁ

I >

class D : public B{ @;’élﬁ

public:

void g(){ cout <<"D::g"; }

1

void main(){ O
D d;
ai0; O

}
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[%15-71 38 FIEFEF R H G5, PRARRE R E0 i H i .
class B{
public:
void f () {cout<<"bf";}
virtual void vf () {cout<<"bvf";}
void ff () {vf(); f(); };
virtual void vff () { vf(); f(); }
};
class D: public B{
public:
void f () { cout <<"df "; }
void ff () {f(); vi(); }

void vf () {cout<<"dvf";}

-

};
void main()
{ Dd; B *pB = &d;
pB->f(); pB->ff(); pB->vf(); pB->vff();
}
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#include <iostream>
using namespace std;
class A{
public:
~A(){ cout<<"call A::~A()"<<endl; }
%
class B:public A{
char *buf;
public:
B(int i){buf=new char[i];}
~B({
delete [] buf;
cout<<"call B::~B()"<<endlI;

}
b d main0f FRFABAT 45 5

A* a=new B(10); call A: :~A()‘

delete a; I 25 B3R BH A i) buf
}



f515-8 14 K AT #4 BR B iR A

class A{
public:
virtual ~A()1
cout<<"call A::~A()"<<endl; }
%
| B:public A y— s
clash S BRFBTER.
oublic: call B::~B()
B(int i){buf=new char[i];} call A::~A()
virtual ~B(){ gt HRBH B T
delete [] buf; '
cout<<"call B::~B()"<<endl; } bufH !
%

void main(){
A* a=new B(10);
delete a;

}
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2. 2 RE PR A R A

class X{

virtual returnType funcName (param) = 0;

}
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HECAS
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I~ O

. //Ego I.CPP
#include <iostream>
using namespace std;
class Figure{
protected:

double x,y;
public:

void set(double i,double j){ x=I; y=; }

virtual void area()=0;
|3
class Triangle:public Figure{
public:
void area(){cout<<"=£
<< x*y*0.5<<endl;}

e

/IE

il

/12 i R 2

5 R4 KR B AL



5.4.1 2§ fE R BRI F 2K

class Rectangle:public Figure{
public:

void area(int i){cout<<"X25E, BRHEHLE: "<<x*y<<endl;}
1
void main(){

Figure *pF;
/I Figure f1; /L1, #iR, AHEE XFHRKHEIFFR

/I Rectangler; //IL2, %1%, K arealiB A =&FERE R
KEZNRAE, BIHNSEERA—B. RectanglefIRREFRRK

Triangle t; /L3
t.set(10,20);

pPF=&t;

pF->area(); //IL4
Figure &rF=t;

rF.set(20,20);

rk.area(); IIL5
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5.4.2 HMRRKIMH]

* FHBRRHI=

:Eg 5215
[ . - AJ

—AE

38 2R B Base HIFEEHEN

pf(Base *p) {
p->vfl()
p->vIi2()
p->vi30

)

B U MR RO RS N

Base

virtral vfl()
virtral vI2()

Derivedl

virtral vfl()
virtral vf2()

oooooo

FRRAL.

Ll Base AT IR A= 8% 2 AF
SEZ 1 pfeR 8, B0 1Al 5K
Z 5 F T E R vl vi2,vf3

BasesZRr A pfek 27 7] %k
AT RN 1 R 42 T

Derived?2

virtral vfl()
virtral vi2()

Derived3

virtral vf1()
virtral v{2()

Derived21

virtral vfl()
virtral v{2()

Derived2?2

virtral vfl()
virtral vi2()
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Shape
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® Point

Cylinder

f
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Shape

area(O

volumeQO
PpPrintShapeName(O—0
Print(O=—0

1

Point

printShapeNameQO
Print(QO

1

Circle

area()
pPprintShapeName(QO
PrintQ

)

Cyvlimnmder

area(Q

volume(QO
printShapeNameQO
Print(Q)
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MREER

shape

|

point

Y

Circle

Y

Cylinder

area()
volume()

printShapeName()
print()

Point()
setPoint()
getX()
getY()

X,y
Circle()
setRadius()
X,y,radius
Cylinder()
setHeight()

getVolume

X,y,radius,h

Shape R & i)

JLTE

e, KA

B R HNshapeKIxT 5

F1E,
NT

| I
et
i

BERFERZ

Ftpoint,

circle, cylinderfJ 2
F#0O. PFrllshape
) IR BRI XN
area(){return 0;}
volume(){return 0;}
printShapeName()=0;
Print()=0;




= JUTETERI A 51 4R R E 8 Y,

Ak

Point
Point()

setPoint()
getX()
getY()

X,y
printName()

print()

Circle

Circle()
setRadius()

X,y,radius
area()

printName()
print()

Cylinder
Cylinder()

setHeight()
getVolume
X,y,radius,h
area()
volume()

printName()
print()



Shape.h

#ifndef SHAPE_H
#define SHAPE_H
#include <iostream.h>

class Shape {

public:
virtual double area() const { return 0.0; }
virtual double volume() const { return 0.0; }

virtual void printShapeName() const = 0;
virtual void print() const = O;

3

#endif



Shape.cpp

o ANTHEILIF SR, OB BRECE B X




Point.h

#ifndef POINT_H
#define POINT_H
#include "shape.h"

class Point : public Shape {
public:
Point(int=0,int=0);
void setPoint(int, int);
int getX() const { return x; }
Int getY() const { returny; }
virtual void printShapeName() const
{ cout << "Point: "; }
virtual void print() const;
private:
int x,y;

};

#endif



Point.cpp

#include "point.h"
Point::Point(int a, int b ) { setPoint( a, b ); }

void Point::setPoint( int a, int b )

{

a
b;

X
y
}

void Point::print() const
{cout<< ' <<x<<" "<<y<<'}}



Circle.h

#ifndef CIRCLE_H
#define CIRCLE_H
#include "point.h"

class Circle : public Point {
public:
Circle(double r=0.0, intx=0, inty=0);
void setRadius( double);
double getRadius() const;
virtual double area() const;
virtual void printShapeName() const { cout << "Circle: "; }
virtual void print() const;
private:
double radius; // radius of Circle

%

#endif



Circle.cpp

#include "circle.h"

Circle::Circle( doubler,inta,intb) : Point(a, b)
{ setRadius(r); }

void Circle::setRadius(doubler){radius=r>07?r:0;}

double Circle::getRadius() const { return radius; }

double Circle::area() const
{ return 3.14159 * radius * radius; }

void Circle::print() const
{ Point::print(); cout <<"; Radius =" <<radius;

}



Cylinder.h

#ifndef CYLINDR_H
#define CYLINDR_H
#include "circle.h"

class Cylinder : public Circle {

public:
Cylinder( double h = 0.0, double r = 0.0,
iNtx=0,inty=0);

void setHeight( double );
double getHeight();
virtual double area() const;
virtual double volume() const;
virtual void printShapeName() const {cout << "Cylinder: ";}
virtual void print() const;
private:
double height;

%

#endif



Cylinder.cpp

#include "cylinder.h"

Cylinder::Cylinder( double h, double r, int x, inty ) : Circle(r, X,y )
{ setHeight( h); }

void Cylinder::setHeight( double h)
{ height=h>0?h:0;}
double Cylinder::getHeight() { return height; }

double Cylinder::area() const

{
}

return 2 * Circle::area() + 2 * 3.14159 * getRadius() * height;

double Cylinder::volume() const
{ return Circle::area() * height; }

void Cylinder::print() const

{
Circle::print();
cout << "; Height = " << height;

}



main.cpp

#include <iostream.h>
#include <iomanip.h>
#include "shape.h"
#include "point.n"
#include "circle.h"
#include "cylindr.h"

void virtualViaPointer( const Shape *);
void virtualViaReference( const Shape & );



main.cpp

void virtualViaPointer( const Shape *baseClassPtr)

{

}

baseClassPtr->printShapeName();
baseClassPtr->print();

cout << "\nArea =" << baseClassPtr->area()

<< "\nVolume =" << baseClassPtr->volume() << "\n\n";

void virtualViaReference( const Shape &baseClassRef)

{

baseClassRef.printShapeName();
baseClassRef.print();

cout << "\nArea = " << baseClassRef.area()

<< "\nVolume =" << baseClassRef.volume() << "\n\n";



main.cpp

int main()

{

cout << setiosflags(ios::fixed | ios::showpoint)
<< setprecision( 2);

Point point( 7, 11);
Circle circle( 3.5, 22, 8);
Cylinder cylinder( 10, 3.3, 10, 10);

point.printShapeName();
point.print();
cout << '\n';

circle.printShapeName();
circle.print();
cout << '\n'";

cylinder.printShapeName();
cylinder.print();
cout <<"\n\n";



main.cpp

Shape *arrayOfShapes| 3 |;
arrayOfShapes[ 0 | = &point;

arrayOfShapes[ 1 ]| = &circle;

arrayOfShapes|[ 2 ] = &cylinder; Bt ERBEHR AN
ARIRAERIF R, E

cout << "Virtual function calls made off "
<< "base-class pointers\n"; fﬂ%%}

for (inti=0;i<3;i++)
virtualViaPointer( arrayOfShapes|[ i ] );

I E2R 5] A 3A
AEIRERNT R, SE
EE

cout << "Virtual function calls made off "
<< "base-class references\n";

for (intj=0;]<3;j++)
virtualViaReference( *arrayOfShapes| j ] );

return O;
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VAR

[ 515-16] WM 1013
2w Fe SEAE BT 5858,
¥comFinal. Account
. Chemistry 1 [ Ji% 7
PR show i 11 Al R R
B, FHRIF— A%
FAR AR S5 M 152 L BRI
display, 1t & a5
ZicomFinalXf R 1 F5 £
, Vi RYRAEZEAccount

. ChemistryZ&Xt 4 1
E%@%ﬁ(show

comFinal

virtual void show();

A

Account

virtual void show();

Chemistry

virtual void show();




5.5 %ﬂi ﬁk"ﬁg gau%%ﬁfhﬂq

SEILComFinaliRFEE BE AR S5 1) Z2 S W ImE A2 0 F -

<1> FTH4.10% @7 7F H % C:\coursef i) T2 H 44
com_main.dsw.

<2> fEcomFinalZ& ) A% 1 BR Ershow s B B T 0 _F BR %€ iAlvirtual

class comFinal{

virtual void show();

I3

— Bk z 4, comFinal. Account. Chemistry =AN25 ) H AR ARG AT
MBS, 248R, WA LLI7EAccount. Chemistry2ftshow g %1
A BRI I PR %2 A virtual .- #1F-Account. Chemistry & comFinalf¥]
RAZE, B AT T R Bishow i T B virtual, 192 B2 R %L.



<3> WEHEREF

o R R 3 A com_main.cpp, %fﬁ'%ﬁﬂué&dlsplaﬁﬂﬂzuéﬁ

ffcom_mair.cpp
#include "comFinal.n"
#include "Chemistry.h"
#include "Account.h"
#include <iostream>
using namespace std;

EE C\Windows\system32\cmd.exe | =NEE |&J

void display(comFinal* p) { p->show ()l ESES=1EE

void main() {

comFinal *a[3]; IEYSE!

comFinal c("E£+", 78, 78, 76);

Account al("sk =", 98, 78, 97, 67, 87) | E
Chemistry c1("Jt4L)ii", 89, 99, 34, 56, 7|} &

al0] =

a[l] = &al;

a[2] = &cl,;

for (inti=0;1<3;i++){

COUt << Memmmmmmmmm - a[" <<i<<"|{i el

display(all]);
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