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9.1 1% BR &

9.1.1 X R EI¥]I64L

REVEHE B R R A e 1E 7= B 2RI I 1L Y .
MR —NRFIERRRAERE AR, WA LI & XAt R
T BUHE B R AT A4 . A0
class Time
d
public: /175 BN P AR
hour; minute; sec;
$5
Time t1={14,56,30}; IR a5 N 14:56:30

izn REBBERRARFBR, BFEFHprivateSprotected ] %,
0, BASBEF X R ERIGEAL .
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Constructor

1. Definition:

A special member function, it is primarily used to
allocate memory for object and initialize the object
as a particular state.

2. Characteristic:

€ The name of constructor must be same as the class
name, or else it will be regarded as a common
member function.

@ Recalled by the complier system when the object is
defined.
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Constructor

€1t can have any type of parameters, but can’t have
returning type. So when defining and declaring a
constructor, you can’t point out its type, even the
“void” type.

&1t may be inline functions, overloading functions,
functions without format parameters.

€ In practice, you usually need define a constructor for
each class. If you haven’t define a constructor, the
complier will automatically create a constructor
without a parameters.
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9.1.2 }i& R F HI1E B

ﬁﬁ@%ﬁ(constructor)m—ﬁﬁliﬁkB’Jﬁkm RE, AFE
i&? 1P RIARE, MAaEREIIXNRN E3)

PG R B B F NG RAF 4 .

ERAAEMAE, R E .

TR 3E BRI D e AT 64 o

RS B oA EXHERE, NCHRAXBI)
A B — N2 I H G BRI A
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Example of constructor

#include <iostream>
using namespace std;
class Time
{
public:
Time( )
{
hour=0;
minute=0;
sec=0;
}
void set_time( );
void show_time( );
private:
int hour;
int minute;
int sec;

}5

@7¢4ﬁ 26 H 128}

//the definition of constructor

// private data members
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void Time::set time() /178 X R R R, [FIEHE R R A
d

cin>>hour;

cin>>minute;

cin>>sec;

}
void Time::show_time() /178 X R B A, a3 iR B4R

{ cout<<hour<<":"<<minute<<":"<<sec<<endl;}

int main() //The invoke of constructor
d
Time t1; /RS2 VA FH 1 1& R £

tl.show_time(); /1R 7~ t1 B EUHE A 7 AE
tl.set_time(); 1735 €1 I B4 B I TR AEL
tl.show_time(); /1R 7~ t1 B EUHE A 7 AE
return 0;
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9.1.3 Constructor with parameters
/ISR T HE B4R FR

#include <iostream>
using namespace std;
class Box

public:
Box(int, int, int); //the declaration of constructor
int volume( );
private:
int height;
int width;
int length;
¥3
//define constructor outside of the class
Box::Box(int h,int w,int len) //the realization of constructor

height=h;

width=w;

length=len;
§
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//Box::Box(int h,int w,int len):height(h), width(w),
length(len){ }//ASHVIENHR LI, 9.1.4

int Box::volume() 1158 XCvH AR TR i) R 5

d
return(height*width*length);

§

int main( )

d
Box box1(12,25,30); /e ERAMERE, BYREENLS
cout<<"The volume of box1 is "<<box1.volume( )<<endl;
Box box2(15,30,21); /e ERAMERE, BYREENLS
cout<<"The volume of box2 is "<<box2.volume( )<<endl;
return 0;

§
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9.1.5 Overloading of constructors

 Similar to a common function, the
constructors are also can be overloaded.

* The constructors which have similar
function ,but different type and number of
parameters, can be assigned the same function
name.

* The overload constructors can be respectively
recalled according to their parameters’ type
and number by the complier.

74726 H12k} FOE LTRMNZRHHFH—E1T 11
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$19.3 14 3&E BRI B E

#include <iostream>
using namespace std;

[T
i

class Box
{
public: N .
Box( ); /IFE B — TSI IE R 3L

Box(int lkint w,int len):hei ht}(:lé),Width%w),length(len)%}
IR — N BIAE R, BB IHTIR LR R R AT
int volume( );
private:
int height;
int width;
int length;

$5
l{BoxzzBox() I1%E X — SR IE R

height=10;

width=10;

length=10;
§

74726 H12k} FOE LTRMNZRHHFH—E1T 12
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int Box::volume( )

d
return(height*width*length);

int main( )

{ Box boxl1; /BN R box1, NI EELS
cout<<"The volume of box1 is "<<box1.volume( )<<endl;
Box box2(15,30,25); 11T R box2,18 B3 LES

cout<<"The volume of box2 is ""<<box2.volume( )<<endl;
return 0;

7445265128 OB XTRMARME— 5t 13
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(2) INRE

LR

(1) k2 H@Wiﬁ&%ﬁﬁﬁ A\ IE BB F (default
constructor). —/NRHGBEF —PNEIAMIE R

<

Y] %!Hhi

SO G HIEE
// Box box1() | &&=

Box box1;

(3) fE—HH
i R PATHF
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9.1.6 Constructor with default parameters

* As to the constructor with default parameters,
you should transfer parameters to
constructors when defining the object, or the
constructor can’t be executed. But in reality,
there are several constructors whose
parameters are usually invariable

7445265128 O™ KT RANRMHE—Hit 5
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9.1.6 &

#include <iostream>
using namespace std;
class Box

d
public:

1

4

Box(int =10,int =10,int =10); /FESEEINE, S Z0IEE

int volume( );
private:
int height;
int width;
int length;
53

Box::Box(int h,int w,int len) //1E B X BB v] UATE € BN SH

d
height=h;
width=w;
length=len;

}//Box::Box(int h,int w,int len):height(h),width(w),length(len){ }

@7@4)@ 26 H 128}
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int Box::volume( )

d

return(height*width*length);}

int main( )

d

Box boxl1; IR E LS

cout<<"The volume of box1 is "<<box1.volume( )<<endl;

Box box2(15); IIRGE—ANES

cout<<"The volume of box2 is "<<box2.volume( )<<endl;

Box box3(15,30); | R 2NN S

cout<<"The volume of box3 is "<<box3.volume( )<<endl;

Box box4(15,30,20); /145 5E 3N LS

cout<<"The volume of box4 is ""<<box4.volume( )<<endl;

return 0;
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Note:

When overloading the none-parameters’
constructors and constructors with default
parameters, the program will bring about
duality. This situation must be avoided in
practice.
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#include <iostream>
using namespace std;
int main( )

{
int max(int a=5, int b=6, int ¢=7);//TESH EINE, FES4LT] LA
//int max(int , int );
float max(float a=10.1,float b=20.3,float ¢=30.3);/FeSHERINE, FSE V] IEE
//float max(float a=10.1,float b=20.3);
float a,b,c;
//double a,b,c;
int d;
a=10.1;
b=15.2;
¢=30.2;
cout<<"max(a,b,c)="<<max(d)<<endl; /%3N HHKIBEKE
cout<<"max(a,b)="<<max(a,b)<<endl; //FiH 2P HIEBRKE
return 0;

}

74726 H12k} FOE LTRMNZRHHFH—E1T 19
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RHEHRSHTIRIASHHI R A
int max(int a,int b,int ¢) float max(float a,float b,float c)
{ {
if(b>a) a=b; if(b>a) a=b;
if(c>a) a=c; if(c>a) a=c;
return a; return a;
) §
int max(int a,int b) float max(float a,float b)
d d
if(b>a) a=b; if(b>a) a=b;
//if(c>a) a=c; //if(c>a) a=c;
return a; return a;
) b
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Destructor

1. Definition:

* Destructor is a special member functions, and it
perform opposite to the constructor, including the
following tasks:

— Complete some cleaning work before the object being
deleted.

— Automatically recall the destructor by complier system
when the survival period ended, and then free up all
resource belonging to this object, such as memory space.

 If destructor hasn’t been declared in the program,
the complier will automatically create a default

destructor.

7445265128 OB XTRMARME— 5t 21
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Destructor

e 2. characteristics:

* The name of destructor is the same as
constructor except with a “~” before it;

* Destructor has no parameters and no
returning value, and can’t be overload. So
there is only a destructor within a class.
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9.2 T BRI £

M1 R B (destructor) YEFH A MIBRXT &, TRAER
25t % 5 N2 BT R— e TR, [FiXER
S AT DA RE 4 AR St 24

— N RABER — T R

P A R BOA IR TR, A RBERE, WRAR
B8 PEERKER.
EREFRRAHETEM—A “~7 5. 1
~T1me()

IR PR EXITHERE, CHEEFFERGHBIE
ﬁi*%?ﬁ'ﬁﬁ*ﬁﬁ@%ﬁ
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AN R BPIEMBAG RN, SHIPATIEERE.

O B 31 R E AT S AEXT SR BET B s PAT T BB &L
@static/5 HPXT B FEmain R $ 45 R ELTE A exit B 45
WAEFFE, VAT RS

BO& FX RIEFEF FIIE & FF HAE F 33 At (W main B&
%ﬁg;ﬁﬁiﬁ JexiteR %) B, ﬁ 1% X G BT 14
-

@OHnewZ ML RIZIAXN 5, ZHdeletela EAFREBUZ
SR, R IZNT R AT RS
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#include<string>
#include<iostream>
using namespace std;

class Student //75 B Student3:
{
public:
Student(int n,string nam,char s ) 1158 X 1 BR 3
{
num=n;
name=nam;
sex=s;
cout<<"Constructor called."<<endl; /BB RN ER
]
~Student() 1158 XA 4] BR 4

{ cout<<"Destructor called."<<" " <<pum<<endl; !} /HHIEFER

Ciow MR oW KT AR R



void display() /15 SR 3 BR X

cout<<"num: "<<num<<endl;
cout<<'"mame: "<<name<<endl;
cout<<"sex: "<<sex<<endl<<endl;
private:
int num;
string name;
char sex;
¥3
@75{54}% 26 H 12K} HOE %?%f%ﬁ%ﬁ@i&*#ﬁﬁ
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int main( )

{
Student stud1(10010,"Wang li",'f"); /I3 %} S studl
studl1.display(); /75 2 AR T B
Student stud2(10011,"Zhang fun",'m"); /5 XX} %stud2
stud2.display( ); /7% A 2 R B

return 0;
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A cEf fars
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K25

Q) #BS (statlc) RSN &,
N RERERFE— XA
I R 3 2 T % A
) iE BR .
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Example of class application

E%ﬂmﬁ%mT,uz RHEREABRZE—R
UidiE, FHFEH % FW‘ %*‘ﬁ‘a‘%ﬁssm/ﬂé
“‘r:ﬁﬁ‘mom/—%ﬂé it fﬁfﬁﬁsﬂé vk
BN . BERWEHE I H S E AR &

—

NI

.l.

LSH

4

g
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#include <iostream.h>

const float PI = 3.14159;
const float FencePrice = 35;
const float ConcretePrice = 20;

/78 832K Circle F FEE 4817712

class Circle

d

private:
float radius;

public:

Circle(float r); //f4it BR %X

float Circumference()const; //[& &+
float Area()const; //[& FHFR

9
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/| R SEIR

/| ¥ BR BT UG A B Bl F radius
Circle::Circle(float r)

{radius=r}

/I THHEEIRAK

float Circle::Circumference()const

d

return 2 * PI * radius;

}
/1 v+ R R R

float Circle::Area()const

{

return PI * radius * radius;

)

Ciow MR % KTRAMRMit i
W
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int main ()

d

float radius;
float FenceCost, ConcreteCost;

/| e~ PR ER
cout<<"Enter the radius of the pool: ";
cin>>radius;

// 7Bl Circle X %

Circle Pool(radius);
Circle PoolRim(radius + 3);

Ciow MR % KTRAMRMit i
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/1 TH RS U 4
FenceCost = PoolRim.Circumference()* FencePrice;
cout << "Fencing Cost is ¥ ' << FenceCost << endl;

/I VB EE A F
ConcreteCost = (PoolRim.Area()- Pool.Area
( ) )*ConcretePrice;

cout << "Concrete Costis ¥ " << ConcreteCost << endl;
return 0;
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9.4 X REH

BEHRI RN TR AR RN R

Student stud[50];

MRMERBAET NS 1

€ B A]

DIEREFES EHNERESNRESES., 1

Student stud|[3]=160,70,78};
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HZ NS HHIE BT & O RBUH R IR aa 1L 5%
Student:: Student(int=1001,int=18,int=60);//7& 244 7] L\ 4 1%
Student stud[3]={15,60,70};//15 X

Student stud|[3]={15,60,70, 15,60,70, 15,60,70}

//lerror: too many initializers

BRH: HwFERGRANFNXNRITR I ERBAEIE L
1EH 'ﬁ/f HEFE ST oS BHEREIFRESLS.

Student Stud[3]={
Student(1001,18,87),
Student(1002,19,76),
Student(1003,18,72)

&
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#include <iostream>
using namespace std;
class Box

{public:

Box(int h=10,int w=12,int len=135):
height(h),width(w),length(len){ }

int volume( );
private:

int height;
int width;

int length;

ys
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int Box::volume( )
{return(height*width*length);}
int main( )
{

//Box a[3]={10,20,30};

//Box a[3]={10,12,15,15,18,20,16,20,26} ; //F-H 1% ik %, public/ 7 7] LLIX

FEAEH
Box a[3]={ Box(10,12,15),
Box(15,18,20),
B0x(16,20,26)}; //E XX R ¥4
cout<<"volume of a[0] is ""<<a[0].volume( )<<endl;
cout<<"volume of a[1] is "<<a[l].volume( )<<endl;

cout<<"volume of aJ2] is ""<<a|2].volume( )<<endl;
return 0;

Ciow MR % KTRAMRMit i
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#include<string>
#include<iostream>
using namespace std;
class Student /75 BE StudentZ
{
public:
Vi Student(int n,string nam,char s ) 1158 SR 385 R B
Student(int n,char nam|[],char s ) 1158 X HIE R
1/ Student(int n,char* nam,char s ) 1158 XFITE R %
{
num=n;
strcpy(name,nam); MU FHA
1/ name=nam;
sex=s;
cout<<"Constructor called."<<endl; IEHRRER
}
~Student() 1158 XA HI BB B
{ cout<<"Destructor called."<<" "<<pum<<endl;} IR E B
void display() 1158 LR R R
{
cout<<"num: "<<num<<endl;
cout<<'"name: "<<name<<endl;
cout<<'"sex: "<<sex<<endl<<endl;
}
private:
int num;
I string name; I RRVEFRF R AL
char name[20]; /I R RVEF R AL
1 char* name; VES S 2l Tl is: ]
char sex;
1
//Student sss[10];
int main( )

{//Student stud[]={{10010,"Wang_Li",'f"},{10011,"Zhang_fun",'m'}};//FoH3& B F T LLX#4
Student stud[]={
Student(10010,"Wang_li",'f"),
Student(10011,"Zhang_fun",'m')};
for(int i=0;i<2;i++)

stud[il.display();  //#HFERERE

return 0;

}

74426 H 126 % KTRAMRMit i
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#include<string>

#include<iostream>

using namespace std;

class Student /75 BE StudentZ

{

public:

Student(Student &b )/ & string T-XT R B, 18G4 E B i E 4
{

//mum=b.num;

//mame=Db.name;

//sex=Db.sex;

cout<<"Copy Constructor called."<<endl;/3 i 2R {52

P

}
1/ Student(int n,string nam,char s ) 1158 XFTE RE
Student(int n,char nam[],char s ) 1158 X R E
I Student(int n,char* nam,char s ) 1158 Xty B B
{
num=n;
strcpy(name,nam); EYG:  E:h
/ name=nam;
sex=s;
cout<<"Constructor called."<<endl; I RRMER
}
~Student() 1178 SUHTH R
{ cout<<"Destructor called."<<" "<<num<<endl;} IR RER
void display() 1158 SR R B
{
cout<<"num: "<<num<<endl;
cout<<'"name: ""<<name<<endl;
cout<<"sex: "<<sex<<endl<<endl;
}
private:
int num;
// string name; /IR R TR R
char name[20]; /B PR RIE R B AL
I char* name; I/ RRVEFR R AL
char sex;
3
//Student sss[10];
int main()

{//Student stud[]={{10010,"Wang_li",'f'},{10011," Zhang_fun",'m'}};//FcJit B F0T LLIXAELE A
Student stud[]={

for(int i=0;i<2;i++)

@7@4 H 26 H 12 maenti0011 -zns nilb Qi 5T HKANX 21—

stud[i].display(); /%1 4 FgdE 1@
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#include <cstring>
#include <iostream>
using namespace std;
class example
{
private:
char *s;
public:
example(){cerr<<"constructor called'<<endl;}
example(const char *);
example(example const& ano){cerr<<'"copy constructor called'"<<endl;}
~example();
void show() {cout <<s << endl;};

}5
example::example(const char *p)
{
cerr<<"construct "<<this<<endl;
s = new char[strlen(p) + 1];
strepy(s,p);
}
example::~example()
{
cerr<<"delete "<<this<<endl;
delete [] s;
}
/lexample exx[4];
int main()
{
example ex[4] = {example(''hello""),example(''hi"),example("'yeah"),example(''good")};
for (inti=0;i<4;it++)
ex[i].show();
return 0;

}
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9.5 Xt R {84t

9.5.1 I8 XY RHI TR ET

%of B 22 B R ah bk Bt 2 X S I 4

XN BRI R ER—REAN

R4 *IRIBE 4

Time t1; Time *pt =&t1;

AT Bl X RIEE VS Iﬂﬁ%ﬂﬁ%ﬂ@)ﬁﬁ . 40
(*pt).hour //El t1.hour

pt->hour //Blt1.hour

(*pt).get_time () /Bl tl.get time

pt->get _time () //Eftl.get time

@75{54)% 26 H 125} HIE 3%3‘%’3*5?’]‘ RHBE— BT
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9.5.2 8 M) X Rk A B $8 £

1. 38 R X 5 8040 AR R B $ #T
7 X T8 F X R AR TR ST B — OB N
HIERA A 1R E A
int *pl;

IR TimeZR A E3E B T hour N /A B BB RIEL
9%, WA DAFESRSME 16 0 BB R R IS
22 B 1 [0 X S EHE B 2 hour .

pl=&tl.hour;
cout<<*pl<<endl; /%5 H t1.hour FIME

7426 H12k} BT RTHRMXNRAE— D 42
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2. 18 X SR R BR EN I 1 £
RE SUHR 1 AR R R B F e R R T K

void (Time::*p)(); /& Xp2 vt FI TimeZk 2 FH

RERFRIETE

BRI
ORBSH IR NSEAE
@ERBUR [F{E K2R A
@RI,

RErp A AR — AR RS, W
p=&Time::get time;

\
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#include <iostream>
using namespace std;

|
3]
N

class Time
d
public:
Time(int,int,int);
int hours;
int minute;
int sec;
void get_time(); /178 B~ R R BR BT
¥5
Time:: Time(int h,int m,int s)
{hour=h;minute=m;sec=s;}
void Time::get time() 1178 XN R R BREL

{ cout<<hour<<":"<<minute<<":" <<sec<<endl;}

Ciow MR oW KT AR R
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int main( )

d
Time t1(10,13,56);
int *pl=&tl.hour;
cout<<*pl<<endl;
tl.get time( );
Time *p2=&tl;
p2->get _time( );
void (Time::*p3)();
p3=&Time::get_time;

(t1.*p3)();
return 0;
i
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9.5.3 this F54%t

Box a(10,10,30), b (10,20,50) ;
a. volume( );

b. volume( );

gnfa] fRiEvelume ()5| F I 2 38 R BT B KB ik
R?

ER— DR RBFEE T —TRRIITEST “this”,
;grﬁlﬂi ST RBITEST, 78 F =80 A R R A
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140 5 53 B& FvolumeH iE X AN F
int Box::volume( )

{return (height*width*length);}
CHHEB LA

int Box::volume(Box *this)
{return(this->height * this->width * this->length);}

/IthistE R R R BHIFE & 24

7218 B R iR S a.volume ()}, S2fr ERFAUI T
AR

a.volume(&a);
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a.volume(&a);

¥ xt B af b HE RS TE S thist84t . thisTs A% Ra,

ik 57 B % 8 thiis FR 78 7] 2R 2 X R a B &L

volume R (S b R AT

(th1s->he1ght)*(th1s->w1dth)*(th1s->length)

T L HElthistgFa, FIHAHZ
(a.height)*(a.width)*(a. length)
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9.6.1 E X5

LA BB ORUE R R R AR IR R, ATUEBA

X
EXHERNEH—RIEARAN

K4 const N R [(CESKF))];
517

const KRG MR (EESRF)];

Time const t1(12,34,46);  //t1 & &E XY
BEEYIE
Pl Qs BOE KRR R

TR

L



B R B AEconstTY 1 5 53 B BU(BR T #4118 2R BURIAT #4) R 20 A
B 5| F & X S BB R

B,

tl.get time(); /IHEEE, B 1B BRBUEBUR X SRR AR
void get_time()const; /1% B U BH A const

5 R B EURT PAT A {ELAS BRAB B50H X R BB AR

A REBHENR PR NN REE, PORHZEE R
IRVl PSR TiNE € Aa P il

mutable int count;

x

A

] PLFH A B N const B R B R BUSRE BUE HIMEL
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9.6.2 HXT R Ak A

const int hour; /78 BHhour A% BU4E B A
YR R R RR B T M 1E R B S BT IR R
BHE R AT HIGRA -

FERSME X HIERE, MBI T E:

Time:: Time(int h):hour(h){} /B S BRI

X B B hour W] 4544

ENFER IR R E 2 EBEAR, B EN S

Z’@Aﬁﬁﬁﬂ Be F Z A 16 3R 0 5 B8 B R AT 4]
| o
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2. H LR R
.%ﬁkm@#( Re 5| AT A BB IZ AL+ B3 Al
W T %f(: 14, 10

void get_time()const; /IVE R const ) HL B

s LR B ECR] LS| F constB 3B 1, AT LS| AHE
constEHE B 57 .

5 BUYE R AT DA const B R R BTG A, AT DA E
const/¥ A B 5| F

R R R gE A 5 — N dEconst i A BRI ET
F4H26H12K FOE RTRMXNZERIFE—IT mm
@7 4H26H12 9 F *E% 53




(nm%%ﬁﬁ PR FMEA R FEEE, WA POKHE

Ut B

7 B N const, F'Ju 3Econst ) Al 7 BREL 5| F IX 22 %%

1 EEJ\ E/J/E9

48 3 const SR B R B

@) WRFTH B R A G ERA VS, WA
B BO R4 R 52 75 B A const

BCREXT B 5 B N const(FE X R), 35 FH consthl R R
BElHBIERR, XERD “XEREE” RER-,

SEARAE T 35
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9.6.3

18 7] X B T8 BT

Eﬁﬁéﬁiﬁ BH Nconst®!, FREFUIGLIR N [E—XT

Time * const ptrl =&t1;  //constFIf. BEETRET T &

ZHITH
ptr1=&t2; I15EVR, ptr1ABEZETE ]
PR HIE TR GAREE, (B LB
g 10 &R (ane1) BB
’—‘f’—?/;‘%"?‘é’%ﬂ’ﬁjﬂ@%{mﬁé%, H KN RFIER
BPATIEF AR RZERE, FHRIGZARRIER
P o QREELE RO KTARMRIGE @%



9.6.4 A E X RIVFRET R E

BREZERNERERE
const char *ptr;//{EE constFI . B

() WMR—NZRECHEEFARNETLE, REEHAEBERE
BEREFRERFATE.

Q) mRFRENREIIRET AR R JEconstRE . It
B A BE BT LR AT R E AR R EHIE.

3) ﬁn%@%{ﬂﬁ%%m?‘ﬂ Fl3Econst B AR B ) FE 4R, 5L
53/\ Hlﬁ TmeIECOnstEtEEH'JEI’E‘%I‘

MRRB KIS 2T R constB R E K T84, SCHT]
L2 $8 [ constZ2 B B JEconstZZ &= HFE £t
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R EX R ETRE

D) WR AN REEEHANENR, REE

SRR R ERFE

) MRE X T — I RAFENRIETRE

ECITNC

,ﬁﬁ

faF— N EconstIXT &, W FLF8 7] B % %ET

L FREN R .
Q) B ENZHRfREREH TRENES

R ANEIEN.
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9.6.5 X R K& 3| FE

— N RER T HREZER .

S b, EZMG| AR F—BRANFETT,
MRS ATZENTI AL, ESHTESR, NEH
JRRBET, fB5ES ’§E§H’Jﬂ£hﬂ§%%7§(’3l 144), X
FE5| Zﬂ_ﬁbﬁ%%ﬂ{

ﬁ]%?%él@%fcmﬂé‘&%ﬂﬁﬁg A PAE 5] 2
=75 B Aconst(E 5 H), BREEELA

void fun(const Time &t);

FECHTH MMERBRFEITT, 8BTS A
RS, XREREAEEERS, AR
FEFFIBITR R .

ok
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$19.8 X R H 5|

#include <iostream>
using namespace std;
class Time
d
public:
Time(int,int,int);
int hour;
int minute;

int sec;
¥
Time::Time(int h,int m,int s) //5€ X 141 BR X
{
hour=h;
minute=m;
Sec=s;
j
Ciow MR % KTRAMRMit i
v

L



void fun(Time &t) ITEZtZTimeZXXN R 15| A
{t.hour=18;}

//void fun(const Time &t) /St TimeJSX Z K H 5| H
//{t.hour=18;} //error: l-value specifies const object

int main( )

Time 1(10,13,56); Z;&;%Timej%‘;g%% B bl 3
ngt L5 R Ti TR, ATELER
Hﬂflﬂ E&S‘Q%ﬂmfﬁ i i

cout<<tl.hour<<endl; //#jHitl.hour#J{E ~N18
return 0;

h
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9.6.6 constZ!

|75

Time const t1;

void Time::fun( )const
Time * const p;

const Time *p;

Time &tl1=t;

@ﬁﬁm 26 H 128}

X

B R NS

tIREXNR, HEEEMBEIL FEAGE

B3

funs& TimeRH )5 B R R,

CIRYE]

R, BARRIE A IS T BB AR

prefd

] TimeX] 31 H 124t

FI98 F)AS RE 32

pefe

RENEDY

H 78 7]

FIRX R HMEA REE T 85 R

t12TimeRXXN Rt 5 H, —EFHRRAFR—
BN

FITE KRTR

FXt R K3 — Bt
®

L



9.7 M RHIFNSE

BT T

'f?'LJTx
TBH

N7 MR

I AR TR X I REFRSH, £
B, MRS E R A e R R

Inewia H AT s A H 73 N 77
FHRETIUX £ N A7 25 [A] .

X AHIE

R,

@7@4)@ 26 H 128}

HBOE 9%3‘%’3*2’3‘%%1& s}
K

FXE, LA FHAnewBEHFIBE
]deleteia HFFHIEE T R o

Jdeleteiz A

3

L

L



newia H AT

new int;

9.7 Xt R I BN L AFEAL
*7.1.7 2 H fFnewMdelete

BT

[IFFRE— BRI ], IR [

— AN R = (8] ) R bk (BR #8461
new char[10]; /FRE—IMEFRFERAEAHETREL0

TR

8], 3R [8] B TR Bk

float * p neW float(3.14159); //5 -RE— NI

R
] ()% 2

i B i SE B IVI(E N3.14159, KR
E’Jﬂi%htﬁé/‘?"ﬁ’ﬁip

Box pt—new Box(12,15,18);
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newia HFFF F B — A& XN
new KA [Y]{H]

Inew 73 EC 20 4H 7= [B] B A~ e 98 e WI1E.

WRHTHEAREREA ML EE 26, N
new<xiR Bl —/NEEIEENULL (0) , FHPTA LR
Z IR & BAE A W43 e 22 18] 2 B R
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deleteiz B R FH BT — e =N

delete [ | 5T E

g

delete p,

Xt T H “new char[10];” FRERIFZREZAHZE], NA:
delete [] p;

g%ﬁpt%)ﬁ?‘é M A F BT 5, N8 G55 Xt
InewZ2 L HIZIB N R —BEAAN %%, Reg@EdiE
151
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#include <iostream>
#include <string>
using namespace std;
int main( )

d
char *p,*p1;

% BASEUH B

if ((p=new char[10])==0 ) cout<<"Not enough memory"’;

/lp="Wang Fun"';
pl=p;
for(int i=0;i<10;i++)
*p++=65+i;
p=pl;
/[cout<<p<<endl;
for(i=0;i<10;i++)
cout<<*p-++;
cout<<endl;

p=pl;

delete p; 11345 1%

return 0;
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#include <iostream>

using namespace std;

class Time

d

public:
Time(){hour=0;minute=0;sec=0;}
Time(int,int,int);
int hour;
int minute;
int sec;

§3

Time::Time(int h,int m,int s) //5€ X {41 PR 2L

hour=h;
minute=m;
sec=s;

)

@75{54)% 26 H 125} HIE 3%3‘%’3*5?’]‘ RHBE— BT
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int main( )

d
Time *p, tl;
p=new Time;
2 8]
p->hour=*15";
p->minute=10;
p->sec=‘30";

/15 X 18 1A TimeR R f5 41 X Ep

/I Fnewia EAF T BE— N F I TimeR B £ 37
//TE] TimeJX 5 1) B 1 T E

cout<<p-> hour<<":"<<p->minute<<'":"

<<p->sec<<endl;

/[Time t2(p);
delete p;
return 0;

§
@ﬁﬁm 26 H 12k}
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9.8 XF 5 B {5 A1 & ]
9.8.1 X R A RAE

[5] 2%} G 2 18] B] A B AR IRAE

SR FRERT “="##1T, XRELE
ﬁ?’ﬁ bLfLBﬁ

AR FE I B B R RE, B —A

Xl‘ R H’J%ﬁ%ﬁkm H——RH% 57— X RHIXS M
T X RIEAE R — BB AN

XT R =X R442;
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%19.9 Xt % KR {E

#include <iostream>

using namespace std;

class Box

{public:
Box(int=10,int=10,int=10);
int volume( );

private:

int height;

int width;

int length;

¥5

Box::Box(int h,int w,int len)
{height=h;

width=w;

length=len;

j

/175 B BRIA S B F i R 2

@7@4)@ 26 H 125} FoEZ %?%fmxﬁ%ﬁiﬂ%ﬁw @ &

®



int Box::volume( )
{return(height*width*length); //iR [AI{&FH
5

int main( )
{Box box1(15,30,25),box2;
cout<<"The volume of box1 is "<<box1.volume( )<<endl;

box2=box1; /I box1 FI{E IR 24 box2
cout<<"The volume of box2 is "<<box2.volume( )<<endl;
return 0;

§

/136 %038 R B R A B S B2 4 L F 504
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9.8.2 X R H) & fil

: O BN G PRE HL B i) )
3’356% i

Box box2(box1);

H—

/s

AN

R FFR2XFF1);

I H 15|

@7@4)@ 26 H 128}

XTHR2,

BO® KTHAM R
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Xt R R H] S X R B E AL, [HZ2HEXN R

FER LN BB TR — MR 3G BR B—— X 1l
¥4 3& BRI Z(copy constructor):

//The copy constructor definition.

Box::Box(const Box& b)

{ height=Db.height;width=Db. Width°length—b length;}
BRI ERBHRUERH, ERE—1SH,
ENSERA RN RHIG]
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Box box2(box1);

TSNS, HitgniERSH AR HiER
%f(( ERESHENR) .

SEZbox1 FIHEHEfE I 28 S b(b2box1HI 5| H), Eit
ﬁhﬁﬁ%ﬂ*’hﬁ@ﬁﬁﬁ@%{ﬁiﬁ Krbox 1 X} F B4
P8 B B R 25 box 2 HP & B4 B R

WRAFPBOREXEHIMIERE, NEERGES
HaliE— NN E R WERE, HIEHRER
B & 1] SRR AN B AR
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7

CH++ib:

H— AN
R4 MR 41

A —MEHIEIA, R
Box box2=boxl1;

\

//FHbox1#]454 . box2

= XN RH42;

A PVEE—MERIP T 2N RE R
Box box2=box1,box3=box2;

HAER# R
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(1) FEF
REFSE5
2

\u_l.

);

AT APy AL

(2) #iA

L))

X 1) 1E R BUE R,
E%’H’Jﬁ&ﬁﬁ

B R
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i) 5o BRI B AL
OERFFHEFEL IR, FHA—ITFEKT
Xt RITEXIIRL .

@ RBHISHONRIIN R . 7R R BT 7 2R
SR ERMERATLS, BRREERT /S
%m%ﬂ,ﬁﬁmﬁ%ﬁﬁﬁ—A%

® R BHIR [BME 2R HIXT R L@ﬁﬁ FERHR

o] (B [B] 2R B0 FH AR %ngﬁﬁﬁmmﬁ%
B il — M By 0 RS Z R BT R A AL

/13

/i3

74 26H12k} FOE KT IMNZEEH—D 0 77
@’ ® @ @



Copy-constructor

1.Definition:

Copy-constructor is a special constructor, its format
parameter is a reference of the self-class object.

2.Definition Method:

class 2844
{ public:

R4 (FB2) ; /IHERE
RY (RZ &INRZ) ; ENGERL

}s
R R (RZ &RRZ) /¥ MM R

{ HEE
TV
Re WR1E FHRH)
Ciow MR % KTRAMRMit i



Copy-constructor

Note:

The name of copy-constructor is the same as
class name, and can’t assign it any type;

Copy-constructor only has a parameter, and the
parameter must be the reference of self-class
object;

If the user hasn’t define a copy-constructor (that

is self-define copy-constructor ), you recall the
default copy-constructor when defining a object.

7445265128 OB XTRMARME— 5t 29
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Examples1 of copy-constructor

class Point
d
public:
Point(int xx=0,int yy=0){X=xx; Y=yy;}
Point(Point& p);
int GetX() {return X;}
int GetY() {return Y;}
private:
int X,Y;
§s

Ciow MR % KTRAMRMit i
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Point::Point (Point& p)
{
X=p.X;
Y=p.Y;
cout<<"$& Il #3i& bR B4 1A F "' <<endl;
}
int main()
{
Point A(3,2),D;
Point B(A); //#5 Dl #41& BR H I8 F
Point C=A; //# D1 }i& R E VA F

D=A;
cout<<D.GetX()<<" "<<D.GetY()<<endl;
return 0;
;
Ciow MR % KTRAMRMit i
W



HIEILE:
R E;
AR E;

ERXR;
A A B A
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Static member

1. Note:

Static member is similar to static variable. But it doesn’t
belong to a certain object, but belongs to the whole class
and shared by all objects of the class. Static member has two
kinds: Static member data . Static member function.

2. Static member data:
Declared by keyword “Static”.
Used by all objects belonging to the class, so only updated
once , all the static member data of all objects can be
updated simultaneously, and its value is the same.

Initialized outside of the class with “Z8% K47 .. Fa 55
R R =H]I61E”

74£4 5 26 H 125 BOB ST RAH R — it 3
@ i @ &



3. Static member function:

Declared by keyword “Static”.

Used by all objects belonging to the class.

Similar to a common member function, it can be declared and
realized either within the class, or outside of the class.

Different from a common member function, it can be cited either
directly, or through the object.

Citing Method:
H#E5IH: X4 SERARB(ZER)
X R BT H -

RGPS ARYA(SER)

Note: A common member function must be cited as follows:

R AR AR ASER)

Ciow MR oW KT AR R



9.9.1 FFAEIE R A

A A B A -

class Box
{public:

int volume( );
private:

static int height;
int width;

int length;

§s

@7@4)@ 26 H 128}
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e B :
(Dﬁ*ﬁ ERANB T HE IR, #SH
Bl R R TE TR X B 2 A BT R 22 4]
(D%ﬁﬁ ;% SR FE R 7 G 3R I A8 0BG 2 R YT
ZI|FE 7 55 R A4 R[]
(3) FABIE A R BeERAMEIT 0640 . IO

static int Box::height=10; /IR FT Box K H
e AR Y

4) BABIER AT LEE 525 H, W
B] PLidId 2R 445k 5 H -
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%19.10 5| B 55 &5 208 AR

#include <iostream>
using namespace std;
class Box
d
public:
Box(int,int) {width=w;length=len;}
int volume(){return(height*width*length);}

4

static int height;
int width;
int length;

3

Ciow MR % KTRAMRMit i
W




int Box::height=10; /I RS

¥lgEtk

int main( )

d
Box a(15,20),b(20,30);
cout<<a.height<<endl;
cout<<b.height<<endl;
cout<<Box::height<<endl;
cout<<a.volume( )<<endl;
return 0;

)

Ciow MR % KTRAMRMit i
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9.9.2 A AL A R

A A B BRI B 7 B -

static int volume( );

ME SRR, SRR RBRRK—

#a, MARX REI—H# 5

B RFHRBABEBEHERT “77

E2RAMA R

ISR RS

Box::volume( );
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7, RS FEFERR TR

1 SR B S B

AN RRBARETE XS, BEEAthists

£, TIEN—PITHE

Vi Al (BP £

=5

cout<<height<<endl;

cout<<a.width<<endl; //width N3EF

@7$4E 26 H 128}
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B19.11 725 R R BR ZUHT B A

#include <iostream>
using namespace std;
class Student

d
public:

Student(int n,int a,float s):num(n),age(a),score(s){ }

/175 PR B 25 R BRI X

void total( );

static float average( );
private:

int num;

int age;

float score;

static float sum;

static int count;

}s
@7@4)@ 26 H 12k}
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void Student::total() /178 X AEFF A Bl R PR3

d

sum-+=score; count++;

)

float Student::average() //7EXFf
d

return(sum/count);

)

G

=
paii
X
e

float Student::sum=0; 1%} B S B
int Student::count=0; /5% A B

@75{54)% 26 H 125} HIE 3%3‘%’3*5?’]‘ RHBE— BT
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int main( )

d

Student stud|[3]={
Student(1001,18,70),
Student(1002,19,78),
Student(1005,20,98)};
int n;
cout<<"please input the number of students:";
cin>>n;
for(int i=0;i<n;i++)
stud|i].total( );
cout<<"the average score of "<<n<<" students

is” <<Student::average( )<<endl;
return 0;
;
Ciow MR % KTRAMRMit i
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(1) A PASEERFEELARBR AR TR :  WSingleton;

(2) BHTEEthistasl, 7 AIEFERGAPIF EAR B IS RER A
FREIAF . FARGEAPIN B E R BOEEER R AP AERS 7 RE (LR ED ,

A thista 41 8. LLUPRA] AZERBI N E — MR Rt CreateThread £l 2 £%
B, MEREAHSRE, A EERE LA EXHER R (ERESK
RERBIRET BERERERREIRE) , WM T OO0 “HEH” .

(3) ATCAREEF e, HnBeEEH, Win, sin, tanZ%, XERBARK
VWERBTHEM—INR, FTUNELAHBREELRF, tbine X — M EEREEs

Math, A Math::sin3.14); RIFEHIEFFSRE, IHLLM:

Math math;

math.sin(3.14);

ITRAT, REAK: BIAT —TMREATRSHFHE A 5B ZRBUEES N — KN
FHIMEMN— RN ZRITTH, HRAR. TTHEHERE TR, WABRIREE /PO
BENEXEINWERE. BIREEEFESE, N T -RA48ENRAERE
NETER

(4) B2, MOOA/OODHIAEEE, —VINFELGIHAT UAEHEIT AL

2B R BRI T RS Y .
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Friend

1. Note:

Typically, only the member functions of the
class can access the protected member data. If we
declared a common functions as a friend to the
class, the common functions can also access the
protected member data.

Friend is a mechanism to destroy the data
encapsulation and concealment provided by C++.
We can use friend functions and friend class.

In order to insure the integrities, encapsulation
and concealment of member data, we advise that
the friend should not or less be used in the class.

7445265128 O™ KT RANRMHE—Hit o5
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9.10 & Jt(friend)

9.10.1 XJGR %
RSN AT R AR, RERFEFHK R
AT UL AR FAE R R -

AU A5 1] 5 E A 1 R SR R ISR A I AL R
R. RITEIERITREAKITTR.

ﬁﬂ%fﬁﬂiﬁuﬁ'l‘ﬂ'lif&f@.ﬁ%XTﬂ/\@%{
TERAEF H friend Xt HEE/T =, W EELRR
WKL TR S 2T B BT AT XA 2K
Hh I FAE BLR o
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2. Friend functions
Friend function is a non-member function
(common function). It can be declared in the class,
What you should do is add keyword “friend”
prior to the function.
Similar to a common member function, friend
function be realized within the class or outside
the class.
Friend functions’ accessing the member data
must use object name.

7445265128 OB XTRMARME— 5t 97
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Example of friend function

-computing distance between two points

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

//Point2E 7= BH

class Point

d
public:

private:
int X,Y;
¥5

@7@4)@ 26 H 128}

/15 ER#E

Point(int xx=0, int yy=0) {X=xx;Y=yy;}
int GetX(){return X;}

int GetY(){return Y;}

friend float fDist(Point &a, Point &b);

R &
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double Distance( Point& a, Point& b) /KGR %, {HAZpoint

RH 7 BR
d
double dx=a.X-b.X; //Vj [A] AU X 5 42
double dy=a.Y-b.Y;
return sqrt(dx*dx+dy*dy);
h
int main()
d

Point p1(3.0, 5.0), p2(4.0, 6.0);

double d=Distance(p1, p2); /i FH < JG R %X
cout<<"The distance is ""<<d<<endl;
return 0;

)
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#include <iostream>
using namespace std;
class Time
d
public:
Time(int,int,int);
friend void display(Time &);
private:
int hour;

int minute;
int sec;

§3
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Time::Time(int h,int m,int )
{ hour=h;minute=m;sec=s;}

void display(Time& t)
{ cout<<t.hour<<":"<<t.minute<<":'"<<t.sec<<endl;}
/[display A~ BEERIA 51 F Time 2 FI 535 ik 7

int main( )

d
Time t1(10,13,56);
display(tl);
return 0;
)
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$19.13 KITH R R

#include <iostream>
using namespace std;

class Date; /1% DateZEFIHEHT 51 FH 75 A
class Time //5E X TimeZ

{

public:

Time(int,int,int);

void display(Date &);
private:

int hour;

int minute;

int sec;

§5
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class Date /75 B DateR
d
public:

Date(int,int,int);

friend void Time::display(Date &);
private:

int month;

int day;

int year;

}s

Time::Time(int h,int m,int )
{ hour=h;minute=m;sec=s;}
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void Time::display(Date &d)

d
cout<<d.month<<"/"<<d.day<<"/"<<d.year<<endl;
cout<<hour<<":"<<minute<<":"<<sec<<endl;

}
Date::Date(int m,int d,int y) /1ZEDate ] ¥4 1& BRI &
{month=m;day=d;year=y;}
int main( )
d
Time t1(10,13,56);
Date d1(12,25,2004);
tl.display(dl);
return 0;

¥
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(1) R4 display HIET H gbﬂdlsplayﬁﬁ re

4 (t1);

(2) displayf¥ = BREHIS
WA EE T | X 5 d1H
(3) FETime::display R #+ 5|

2 DateZ

T HIFA BB

Wan EXt 8R4, #d.month.

FERLAT A5

@ﬁﬁm 26 H 128}

ER: — N RBATLMEE AR
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3. Friend class
If class B is a friend of class A, then all member
functions of class B can access the members In
class A, vice versa.
Declaration method: Declared class B with
keyword “friend” in class A.

For example:
class A

d

friend class B;
public:...

§
7445265128 OB XTRMARME— 5t 106
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9.10.2 Ktk

R—PREBRFHNF—ITRARDW “WR”

N BRFL R AR K IR,

RICRBH T RBE R ARKI KGR A, 7 Ly;

7 ASR BB R

FEARKE X EFFEBHBRANHE

R ILR:

friend B;

B B R ek — e AN
friend 2844 ;
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it B
(1) RITCHIZE TR A 5 160 (R T AR U
(2) RICHIR R Rk
BRAEMELE, —RAEENLFEIARITTE.

KT R ITTH B2 H7 Exmﬁﬁ%ﬁwm—Aw
Hgﬁ%ﬁ 1'3% E’ﬁﬂﬁ— %f( <$, ﬁlﬁ JEF?H/]
ps

AT MERA KT, RAEMEHEREREFRE,
AR KR AR O A R 74 A T«
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@%ﬂ‘ﬁﬁ(functmn template)BJiEAH R, HERHEE
REARBfEE, H—1 VJ’WJ; RSk

dehityiZ
Ko

*4.7 REER

NERBHIZHANBAAETREAF, HRBUAMH

[=] ) B A

CA] A A BRERRAE, Al e XA

BB, RBERR T S —RBIA . FE i R B2

ARG
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$14.7 R2EIPMEHFHRKE

#include <iostream>
using namespace std;
template<typename T>

IR, HARTAHRESH

T max(T a,T b,T ¢

/{/%x—/l\ﬁ 1RE, FATHERIDER
if(b>a) a=b;
if(c>a) a=c;
return a;

h

1]

44
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int main( )

d
int i1=185, 12=-76, 13=567, i;
double d1=56.87, d2=90.23, d3=-3214.78, d;
long g1=67854, ¢2=-912456, g3=673456, g;

i=max(il,i2,i3);
d=max(d1,d2,d3);
g=max(gl,g2,g3);

cout<<"i_max="'<<i<<endl;
cout<<"f max="'<<t<<endl;
cout<<"g max="'<<g<<endl;
return 0;

h
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9.11 R

class Compare_int /IR ELE

{
public:

Compare(int a,int b)

{x=a;y=b;}

int max( )

{return(x>y)?x:y;}

int min( )

{return(x<y)?xgy;}
private:

int x,y;
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class Compare_float /F R Bt
d
public:
Compare(float a.float b)
{x=a;y=b;}
float max( )
{return(x>y)?x:y;}
float min( )
{return(x<y)?x:y;}
private:
float x,y;

h
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template<class numtype> //F5 B —MEMR, BRIRAIZ
numtype
class Compare [R5 R 44 A Compare
d
public:

Compare(numtype a,numtype b)

{ x=a;y=b;;

numtype max( )

{return (x>y)?x:y;}

numtype min( )

{return (x<y)?x:y;}
private:

numtype Xx,y;

}5
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(1) 7= B SRR By 3 N —AT

template <class KA S 4>

Q) FEAE KRB B BRENRE S H 4 .

ﬁ‘ﬁ’lﬁ@/\ REZH, FHNXNHFEASHNMRIE.
RN REIER, I RERHILH;

@ﬁ’lﬁ%gﬁ HIF R, REREBAR B EH .

I\l \I\I/\I

IR

LiH
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1 R R SOt

RZABEEES A

Compare cmp(4,7); // Compare& iR 44

CompareRRBR A, TAR—PTEBEMR, KK

HQ%DH’P B numtypeFF A& — N ERRpRE
WRRA, BHERHEEEXE . UA
ﬁ%@%%ﬂﬁrﬁ%%ﬂ:

Compare <int> cmp(4,7);

@7@4)@ 26 H 128}
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#include <iostream>
using namespace std;

template<class numtype> /178 X 2R
class Compare
d
public:
Compare(numtype a,numtype b)
{x=a;y=b;}
@75{54}% 26 H 125} F9E %?%@gﬁ%ﬁ@i&*#ﬁﬁ
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numtype max( )

{return (x>y)?x:y;}

numtype min( )

{return (x<y)?x:y;}
private:

numtype x,y;

35

int main( )

{
Compare<int> cmp1(3,7); /158 X3 Sempl, HFHRNBEEHILLE
cout<<cmpl.max( )<<" is the Maximum of two integer numbers." <<endl;
cout<<cmpl.min( )<<" is the Minimum of two integer numbers.' <<endl<<endl;
Compare<float> cmp2(45.78,93.6); /B XX Gcmp2, FTHE A B ELE
cout<<cmp2.max( )<<" is the Maximum of two float numbers." <<endl;
cout<<cmp2.min( )<<" is the Minimum of two float numbers." <<endl<<endl;
Compare<char> cmp3('a','A"); /T X% emp3, ATFHNZRHIELE
cout<<cmp3.max( )<<" is the Maximum of two characters.'"<<endl;
cout<<cmp3.min( )<<" is the Minimum of two characters."<<endl;
return 0;
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Ui _ES H BISRARAR R 5 BR BUR TE SRR AR

NE X . WRBCNTERBERSNE L, TREFE

& R R R B HITE 2

numtype Compare::max(){...}

/AN BEIXAE TE SCSRARAR A B R B BRI X
T R = 5 SRR BT 2\ -

template<class numtype>

numtype Compare<numtype>::max( )

{ return (x>y)?x:y;}
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E%HLE’J?’WB AJ PLIX A 7 B R P SR A AR -
(1) 55 H—1EhRrIR.
(2) J%JJ:E%EJ@%&/E {27 22 (Wint 22232 N float Bk
char) i —1~H e E K EHRT 4

3) l%fﬂfﬁﬁu HEMA—1T, XA

template<class BRI 4>, 10

template<class numtype>

IERBITRELS S

class Compare

.. e U
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(4) PRI e SO BB A BUR
7§*ﬁ1ﬁ%<j IRRA > X %Z,
KM <R RA > TR L (LB RF):;
Compare<int> cmp;

Compare<int> cmp(3,7);

(%) INRAESARR I B XA R B PLE SRR
T

template<class EHIREI S H>

EZI#K%M %ﬁﬁ@x USRS B> Bl R B B (R
B 2R {...

/ W

/ W
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(1) RBEREIRBSHA R —PEEZA, B3R
RUHT &R AN class, 4N

template<class T1,class T2>
class someclass

Leee s

£ 7€ O B 7 AR LR IR R 42, A0
someclass<int,double> obj;

gj)iﬁnﬁ 12R—FF, 8 SRR B R R AR A,
A AR R B E U 5

(3) ﬁﬂi?u“ﬁﬁk — AN RMERR AT DR EEK, TR
IRAERERR.
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