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class Employee

{ A JEARS
1 OFA
private: : ':—;T 7+ '='T_._
char name[100]; ! ;I-I_I =l —
public: . HHEZ 7}
L oA
Employee(char * name) { . . . . } 2=
void ShowYourName() const { . . . . } i
virtual int GetPay() const i
{ :
return @; i
y ot 2 E
virtual void ShowSalaryInfo() const i I- I- 1 = "T
{} |
) |

virtual int GetPay() const = 8;

virtual void ShowSalaryInfo() const =

9;
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C}SiM(Polymorphism)

class First

{
public:

virtual void SimpleFunc() { cout<<"First"<<endl; }
¥

class Second: public First

Polymorphism :

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
{ |
ublic: | 3 X}O o -
— e . ) =82 €24 21t= Ch2ch
virtual void SimpleFunc() { cout<<"Second"<<endl; }:
b virtual &2 I
1
int main(void) i
{ |
First * ptr=new First(): i
ptr->SimpleFunc();  // ol#fe] FUs BHo] EAaict. |
delete ptr. i
1
ptr=new Second(); i
ptr->SimplefFunc();  // §lol L& Bao] EAgi}. i
delete ptr; i
return @; i
} i
i

-
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Virtual Destructor
(VirtualDestructor.cpp 1/2)

o AUXE JJAIOZ Moi

o wx S22 HAXI0AM et HZ2|7EX] sHA] 71S.
o &ZRILIHIO0] OILIH JI=S = i°|E1 0|Bst0 v==eH~ 2
HI= deleted M= HIZE]| S+ e
; : [£1H]
#include <|ostream>. ~Second()
using namespace std, ~First()
class First {
private:
char* strOne;
public: oo =Sl 27|
First(char* str

sirOne = new char[strlen(str) + 1];
}
~virtual ~First() {
cout << "~First()" << endl;
delete [] strOne;
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Virtual Destructor
(VirtualDestructor.cpp 1/2)

class Second : public First {
private:
char* strTwo;

public:
Second(char* str1, char* str2) : First(str1) { Eny
strTwo = new char[strlen(str2) + 1]; ~Second()
} ~First()
virtual ~Second() {
cout << "~Second()" << endl;
delete [] strTwo;
} First Z Q& O|X| 2t Second 2!
» K| O] B2 destructor= Second
o A0 =z=H.
int main(void) { /

First* ptr = new Second((char*)"simple", (char*)"complex");
delete ptr;
return O;




TEJTTINES
(ReferenceAttribute.cpp 1/3)

360-363p |

¢ EOQIEQ} Z3
o J|EZUA BXAI= RE2UA WS BE IS
e virtual g2 A< &=XI2| EII0] ol 2HA|2] EFR0f| L}
o} S=&E.
[Z1H]
#include <iostream> FirstFunc()
using namespace std; SecondFunc()
ThirdFunc()
class First { Third's
public: SimpleFunc()

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

}

virtual void SimpleFunc() {
cout << "First's SimpleFunc()" << end];

}

FirstFunc()
SecondFunc()
Third's
SimpleFunc()
FirstFunc()
Third's
SimpleFunc()




TEJTTINES
(ReferenceAttribute.cpp 2/3)

360-363p |

class Second : public First {

public:
void SecondFunc() {
cout << "SecondFunc()" << endl;
}
virtual void SimpleFunc() {
cout << "Second's SimpleFunc()" << end|;
}
y

class Third : public Second {
public:
void ThirdFunc() {
cout << "ThirdFunc()" << endl;
}
virtual void SimpleFunc() {
cout << "Third's SimpleFunc()" << end|;

}

[Z1H]
FirstFunc()
SecondFunc()
ThirdFunc()
Third's
SimpleFunc()
FirstFunc()
SecondFunc()
Third's
SimpleFunc()
FirstFunc()
Third's
SimpleFunc()
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TEJTTINES
(ReferenceAttribute.cpp 3/3)

int main(void) {
Third obj;
obj.FirstFunc();
obj.SecondFunc();
obj.ThirdFunc();
obj.SimpleFunc();

Second& sref = obj;

[Z1]
" FirstFunc()

SecondFunc()
ThirdFunc()

sref FirstFunc(); virtual &0|2 2
sref.SecondFunc(); A EfQLO| L=
sref.SimpleFunc(); ot 2 EE.

Third's SimpleFunc()
/

First& fref = obj;
fref.FirstFunc();
fref.SimpleFunc();
return O;

FirstFunc()
SecondFunc()

1 Third's SimpleFunc()
FlrstFu nc()

"Third's SimpleFunc()
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OOP Z==ME (6L
(BankingSystemVer06.cpp 1/11)

¢ Account 22|AE AISSH=E SeA 270 =7}
NormalAccount

o I MM AlO|I2 =2 oop_05.cpp Lt CIR2EE
HighCreditAccount H5rot =74 5}7].

o Zix| ¥d Al 7|=0IE SF IS

o Jxl JH& Al MBS= A,B,C S 5lLI S5

e A,B,C SE0 2 7%, 4%, 2%2| £} 0|8 M3
¢ JHE Al °'=3 = .==.“’—'.'Oil CHolAM = O] X}A| 2t st
¢ & = =2 W= &= Al SA| 0|X BB
¢  OJX} A2t Al 28 Of2H HE

#define _CRT_SECURE_NO_WARNINGS

#include <iostream>

#include <cstring> Al =20 =
using namespace std; =7} O|R}L.

const int NAME_LEN = 20;

enum { MAKE = 1, DEPOSIT, WITHDRAW, |Nm, EXIT };
enum { LEVEL A = 7, LEVEL B =4, LEVELC =2} // N2 ESZ
enum { NORMAL = 1, CREDIT = 2 }; // A%EIe| &%
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cin 2% XZ2| e+ =7} 1
(BankingSystemVer06.cpp 2/11)

¢ cind 5, =] MANO R K| E|FH=X| EEL : cin.fail()
¢ MEJ =7]8} : cin.clear()
¢ QUK =7|8} : cin.ignhore

int getNumber(const char* title) {
int retNum;
int bFail;

cout << title;
while (1) {
cin >> retNum;

if (cin.fail()) {
cin.clear(); // ME{ x£7|3}
cin.ignore(256, #n'); // Y EH I 7|3}

else
break;

}

return retNum:;
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cin 2% X2| e =7} 2
(BankingSystemVer06.cpp 3/11)

¢ cin T8 =, Q80| AXo= M2 U=X] BEL : cin.fail()
¢ MEJ =7]8} : cin.clear()
¢ QUK =7|8} : cin.ignhore

void getString(const char* title, char* str) {
int bFail;

cout << title;
while (1) {
cin >> str;

if (cin.fail()) {
cin.clear(); // ~Elff X£7|3}
cin.ignore(256, #n'); // Y EH I 7|3}

else
break;




OOP Z==ME (6L
(BankingSystemVer06.cpp 4/11)

364-372p

class Account
{ .
private:
int acclID;
int balance;
char* cusName;

public:
Account(int ID, int money, char* name);
Account(const Account& ref);

Int GetAcclD() const;

virtual void Deposit(int money);
int Withdraw(int money);

void ShowAccInfo() const;
~Account();
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OOP Z==ME (6L
(BankingSystemVer06.cpp 5/11)

class NormalAccount : public Account
{
private:
int interRate; // O|At& %TH
public:
NormalAccount(int ID, int money, char* name, int rate)
. Account(ID, money, name), interRate(rate)

{}

O[Xt&2 0~100
virtual void Deposit(int money) | © 2 Q&

{

Account:Deposit(money); //[AFF7t

Account::Deposit(money * (interRate / 100.0)); // O|Xt=x7}
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OOP ZZ2HME 06CHA| 1
(BankingSystemVer06.cpp 6/11)

class HighCreditAccount : public NormalAccount

{

private:
int specialRate;
public:
HighCreditAccount(int ID, int money, char* name, int rate, int special)
: NormalAccount(ID, money, name, rate), specialRate(special)

{}

virtual void Deposit(int money)

{
NormalAccount:Deposit(money); // a1 O|Xt=x=7¢
Account:Deposit(money * (specialRate / 100.0)); // EYO|XtF=7}
}

;
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OOP Z==ME (6L
(BankingSystemVer06.cpp 7/11)

class AccountHandler
{ .
private:
Account* accArr[100];
iInt accNum;

public:
AccountHandler();
void ShowMenu(void) const;
void MakeAccount(void);
void DepositMoney(void);
void WithdrawMoney(void);
void ShowAllAccInfo(void) const;
~AccountHandler();

protected:
void MakeNormalAccount(void);
void MakeCreditAccount(void);




OOP Z==ME (6L
(BankingSystemVer06.cpp 8/11)

364-372p

void AccountHandler:ShowMenu(void) const {

cout << "----- Menu------ " << endl
cout << "1. AZPPHE" << end|;
cout << "2. & &F" << endl

cout << "3. & =" << endl

cout << "4 AZHE Xﬂﬂ =2 <o end|;
cout << "5, T2 12 ZSF" << endl:
}
void AccountHandler:MakeAccount(void) {
int sel;
cout << "[HZESFHE" << endl;
cout << "1.EES0SA %t
cout << "2AMEAME|AHZE" << end|;
sel = getNumber( "M &: ™),

if (sel == NORMAL)
MakeNormalAccount();

else
MakeCreditAccount();




OOP Z==ME (6L
(BankingSystemVer06.cpp 9/11)

364-372p |

void AccountHandler:MakeNormalAccount(void)

{

int id;

char name[NAME_LEN];
int balance;

Int interRate;

cout << "[ES0 A Zt JHE]" << end];
id = getNumber("A ZHD: ");
getString("0l &: ", name);

balance = getNumber("&=4: ");
interRate = getNumber("O|X=: ");

cout << endl:

accArrfaccNum++] =

new NormalAccount(id, balance, name, interRate);
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OOP Z==ME (6L
(BankingSystemVer06.cpp 10/11)

void AccountHandler::MakeCreditAccount(void) {
int id;
char name[NAME_LEN];
int balance, interRate, credltLeveI
cout << " *'R“Elﬁl S H A" << endl;
id = getNumber ("AIZHD: ")
getString("0| &:" name)
balance = ge’cNumber("o':Lo—hI ");
interRate = getNumber("O|Xt=: "),
creditLevel = getNumber("tl &&= (1toA, 2toB, 3toC): ")
cout << endl;
switch (creditLeveI) {
case 1: accArr[accNum++] =
new HighCreditAccount(id, balance, name, interRate, LEVEL_A);
break;
case 2: accArr[accNum++] =
new HighCreditAccount(id, balance, name, interRate, LEVEL_B);
break;
case 3: accArr[accNum++] =
new HighCreditAccount(id, balance, name, interRate, LEVEL_C);
break;




OOP =Z=3dE (Q6LCHA|
(BankingSystemVer06.cpp 11/11)

364-372p

int main(void) {
AccountHandler manager;
int choice = 0;
while (1) {

}

manager.ShowMenu();

choice = getNumber("1E4: ");
cout << endl

switch (choice) {

case MAKE: manager.MakeAccount(); break;
case DEPOSIT:  manager.DepositMoney(); break;
case WITHDRAW: manager.WithdrawMoney(); break;
case INQUIRE:  manager.ShowAllAccInfo(); break;

case EXIT: return O;

default: cout << "lllegal selection.." << endl;

}

return O;
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i— | =LA o

St A LY eho| SEHEE|

¢ =LA &2 SiljAo 2= 2|7} Hid{erE S 7

¢ =2|H: glrsSE A| Ao RV MEE|0] A ool H
Higt=7} EXlsi= SE

= vold ShowData(Data* THIS)

void (*ShowData)(Data*) =

void (*Add)(Data*, int) sl

void (*ShowData)(Data*) r

void (*Add)(Data*, int) il

{

coutes. . . . <<endl;

vold Add{Data* THIS, int num)
{

THIS -»data+=num;

obj22ZHA|
» [2% 09-2: obj1 2 obj2e 7A]
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C++ AEIUO| S2YA 34 EH
(ReaIObjUnder1.cpp)

#include <iostream>
using namespace std;
class Data {
private:
int data;
public:
Data(int num) : data(num) { }
void ShowData() {
cout << "Data: " << data << end|;
}
void Add(int num) {
data += num;
}
b
int main(void) {
Data obj(15);
obj.Add(17);
obj.ShowData();
return O;
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(ReaIObjUnderZ.cpp)
#include <iostream>
using namespace std;
typedef struct Data —
{ | =E2E 8U

int data;
void (*ShowData)(Data*);
void (*Add)(Data*, int);

} Data;

void ShowData(Data* THIS) { cout << "Data: "
void Add(Data* THIS, int num) { THIS->data += num; }

int main(void) {

Data obj1 = { 15, ShowData, Add };

Data obj2 = { 7, ShowData, Add };

<< THIS->data << endl; }

obj1.Add(&obj1, 17);

2

M

oot oA
> I
M|
ok ur
iy

obj2.Add(&obj2, 9); %':ﬂl
obj1.ShowData(&obj1); £
obj2.ShowData(&obj2);

return O;
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Jtatets-o| S=halz|el 7HA e HIOIE
AAA THE| H It ||

AAA ZHH| .vtatl-le ptr

$|E

E-EHAO-” 7|.)k|-oLA7|- E_é.;.l'
X

=E0= AHN EF0] o}

| 4912 O] =

= o
=
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' Bx1824HX
el b T

BEBE ZHX|

| vtable pPrrF——___1
| R 0x3072¢1x]

BBE ZHE| |
.-;IlJ

i

vtable ptr f

ARA V-Table

void AAA::Funcl( )

vold AfA::Func2( )

BBB V-Table

void BBB::Funcl( )
void AAA:Z:Func2( )

void BBB::Func3( )

__——=%» yoid AAA::Funcl{ } {....}
Bx1624 HX| —— {

Bx2048 BHX| —_ Bx2048HX|

T Y,

T void AAA::Func2( ) {....}

%3672 HHE| void BBB::Funcl{ ) {....}

@x2048 x| OxA096EH X|

Bx4896 MX| —————5 yoid BBB::Func2{ ) {....}
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class A

voi f1();
voi f2();

___________ AbA
,,,, L. O ™

~

class B Y

AbAS
(@R |

:

class G
voi f1();

voi f2();

virtual &7t Q= SejA9| AN ol 42,
EOIE EIYY E 20| ot+-E EA =,
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virtual &=
7t K= 2

A

i 29| viptrg 7t

AFSEAO (o) A =
7ateteo| SEHIE|Q) 71AMeES: EIO|E
class A . .
oty | Vvirtual voi f1(); virtual voi (*f1)();
PY | virtual voi f20); virtual voi (*f2)();
N
new C0; class B
C 2% VFotr virtual voi f1(); virtual voi (*11)();
___________________________ - virtual voi f2(); virtual voi (*f2)();
HETT e
class C . N
Vfotr virtual voi f1(); virtual voi (*11)();
EA} , virtual voi f2); [~ | virtual voi (*f2)();
= Zect SefA0| N Cl B



#include <iostream> 383-386p

using namespace std; XA
class BaseOne { EI.E |« Ry |

public:

L

class BaseTwo {

public:

3

class MultiDrived : public BaseOne, protected BaseTwo {

public:

}.

i;wt main(void) {

void SimpleFunc() { cout << "BaseOneSimple" << endl; }
void SimpleFuncOne() { cout << "BaseOne" << endl; }

Comma()& HZ&. 7| e
O &= el 44 X8 7ts.
void SimpleFunc() { cout << "BaseTwoSimple" << endl; }

void SimpleFuncTwo() { cout ¢< "BaseTwo" << endl; }

void ComplexFunc() {

BaseOne:SimpleFunc(); |+ =20 €2 0|52 &
BaseTwo:SimpleFunc(); | H7F /& W= 7|x=Zeia
SimpleFuncOne(); O|EE HA|SIY &=,
SimpleFuncTwo();
}
o EOIMe| BYAE SAI0] A
MultiDrived mdr; o= A
mdr.ComplexFunc(); ¢ SHLC|} AQ| =2 2EHo|BR2
return O; % 9loi Al=s5}X| 2FX}.




o O
FHEHOE 28 NLEs
) | SeAs Aol A=
class MiddleDerivedOne :|virtual|public Base { . . . . };!| B2 [l virtual2 M 25|
|| =0 Base Fefl&7F 1H
class MiddleDerivedTwo :|virtual|public Base { . . . . }; || OF LS| & BIC}

vold Simplefunc{ ) {...}
BazeQ) Gl
void MiddleFuncone( ) {...} void MiddleFuncTwe{ ) {...} -

MiddleDerivedOne MiddleDerivedTwo

void ComplexFunc( ) {.....}
LastDerived?) M

La stDerived

MiddleDrivedone 2| S MiddleDrivedivo 2| S
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OOP Z=HME (7t

L 4

I}2

=
=

ok

A W2 h 2 .cpp Y MM

Account.h, Account.cpp : Account 22
NormalAccount.h : NormalAccount 222
HighCreditAccount.h : HighCreditAccount 22
AccountHandler.h, AccountHandler.cpp

: Accounthandler 2l
BankingCommonDecl.h : 35 6|2} e MA
BankingSystemMain.cpp : main g&=x
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.—>
include
Account.h ——>|NormalAccount.h —HighCreditAccount.h
AccountHandler.h
\4 v\
Account.cpp AccountHandler.cpp BankingSystemMain.cpp

\/

BankingCommonDecl.h




OOP ==2HdE (7ELA|
(Account.h)

390-398p

#ifndef _ ACCOUNT H__
#define _ ACCOUNT H__
class Account

{

private:
int acclD;
int balance;
char * cusName;
public:

Account(int ID, int money, char * name);
Account(const Account & ref);

int GetAcclD() const;
virtual void Deposit(int money);
int Withdraw(int money) ;
void ShowAccInfo() const ;
~Account();

};

#endif




OOP Z=ME (O7CtHA|
(Account.cpp)

390-398p

#define _CRT_SECURE_NO_WARNINGS
#include <cstring>
#include <iostream>

#include "Account.h"

Account::Account(int ID, int money, char * name)
. accID(ID), balance(money) {
cusName=new char[strlen(name)+1];
strcpy(cusName, name);

Account::Account(const Account & ref)
: acclD(ref.accID), balance(ref.balance) {
cusName=new char[strlen(ref.cusName)+1];
strcpy(cusName, ref.cusName);

int Account:GetAcclD() const { return acclD; }
void Account::Deposit(int money) { balance+=money; }
int Account:Withdraw(int money) {
if(balance<money)
return O;

balance-=money;
return money;

void Account:ShowAccInfo() const {
cout< <"A|ZHD: "< <acclD< <endl;
cout<<"O| &: "<<cusName<<end|;

cout<<"XF M- "< <palance<<endl:

Account::~Account() { delete [JcusName; }
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(NormalAccount.h)

#ifndef _ NORMAL_ACCOUNT_H__
#define _ NORMAL_ACCOUNT_H__

#include "Account.h"
class NormalAccount : public Account

{

private:
int interRate; // O|Xt& %THY
public:
NormalAccount(int ID, int money, char * name, int rate)
. Account(ID, money, name), interRate(rate)

{}

virtual void Deposit(int money)

{
Account:Deposit(money); /] AFF7t
Account::Deposit(money*(interRate/100.0)); // O|Xt=7}

;
#endif
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(HighCreditAccount.h)

#ifndef __HIGHCREDIT_ACCOUNT_H__
#define __HIGHCREDIT_ACCOUNT_H__

#include "NormalAccount.h"

class HighCreditAccount : public NormalAccount {
private:
int specialRate;
public:
HighCreditAccount(int ID, int money, char * name, int rate, int special)
: NormalAccount(ID, money, name, rate), specialRate(special)

{}

virtual void Deposit(int money) {
NormalAccount:Deposit(money); // Ea1} OfXp==7t
Account::Deposit(money*(specialRate/100.0)); // SZEO|X}F7t
}
b
#endif




OOP Z==ME (7t
(AccountHandler.h)

390-398p

#ifndef _ ACCOUN_HANDLER H
#define _ ACCOUN_HANDLER H__
#include "Account.h"
class AccountHandler {
private:
Account * accArr[100];
iInt accNum;
public:
AccountHandler();
void ShowMenu(void) const;
void MakeAccount(void);
void DepositMoney(void);
void WithdrawMoney(void);
void ShowAllAccInfo(void) const;
~AccountHandler();
protected:
void MakeNormalAccount(void);
void MakeCreditAccount(void);
};
#endif




OOP =Z=HNE (7CHA|
(AccountHandler.cpp)

390-398p

#include "BankingCommonDecl.h"
#include "AccountHandler.h"
#include "NormalAccount.h"
#include "HighCreditAccount.h"

void AccountHandler::ShowMenu(void) const

{

cout<<"1.
cout<<"2.
cout<<"3.
cout< <4,
cout<<"5.

---Menu------ "<<endl;
HZEPHE" < <end];

21 3"<<endl

£ F"<<end

HAEEE HN Z3H"<<end|;
T2 02 S 2" "<<endl:
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(BankingCommonDecl.h)

390-398p |

#ifndef _ BANKING_COMMON_H__
#define _ BANKING_COMMON_H__

#define CRT _SECURE_NO_WARNINGS
#include <iostream>
#include <cstring>

using namespace std;
const int NAME_LEN=20;

/) Z2 1 AL XS] MEH O

enum {MAKE=1, DEPOSIT, WITHDRAW, INQUIRE, EXIT}:
enum {LEVEL_A=7, LEVEL B=4, LEVEL C=2}); // AM&8SZ
enum {NORMAL=1, CREDIT=2}; // AZIe| &5

int getNumber(const char* title);
void getString(const char* title, char* str);

#endif;




OOP ==2HdE (7ELA|
(BankingSystemMain.cpp)

390-398p |

#include "BankingCommonDecl.h"
#include "AccountHandler.h"

int getNumber(const char* title) {

}

void getString(const char* title, char* str) {

}

int main(void) {

}




