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e const MyClass obj (Z#3%) ;
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class People {
const int birthday ;
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class SavingAccount

{
char name[20]: //TFEFP 4
char addr[60]; //1E PP Hodik
double total; //TEEREN

static double rate; //F]=&K
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« static void SetRate(double newRate) { rate = newRate; }
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« k7 (Inheritance)

« 27 (Polymorphism)
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class Rational {
int num;
int den;
void ReductFraction();
public:
Rational(inta =0, intb = 1);
void add(const Rational &r1, const Rational &r2);
void multi(const Rational &r1, const Rational &r2);
void display() ;
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class Complex{

private:
Rational real;  //3EER
Rational imag:;  //EEER
public:

Complex(intrl =0,intr2 =1, intil=0, inti2 =1): real(rl, r2), imag(il, i2) { }
Complex( Rational r1, Rationalr2): real(rl), imag(r2) {}
void add(const Complex &cl, const Complex &c?2)
{
real.add(cl.real, c2.real);
imag.add(cl.imag, c2.imag);
}

void display() { real.display() ; cout << ‘+'; imag.display() ; cout << ‘i’; }
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class Complex{

private:
Rational real;  //3EER
Rational imag:;  //EEER
public:

Complex(intrl =0,intr2 =1, intil=0, inti2 =1): real(rl, r2), imag(il, i2) { }
Complex( Rational r1, Rationalr2): real(rl), imag(r2) {}
void add(const Complex &cl, const Complex &c?2)

{
real.add(cl.real, c2.real); EHTEHE
imag.add(cl.imag, c2.imag); ﬁgsﬂ'\]ﬁﬁg
}

void display() { real.display() ; cout << ‘+'; imag.display() ; cout << ‘i’; }
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int main()

{
Rational r1(1, 2), r2(3.,4):
Complex x1(2,3,4,5) , x2(r1, r2), x3:

x3.add( x1, x2);
x3.dispaly();

return O;
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k7% (Inheritance)

Class Bus Class Car Class Truck
ﬁ\] $%;|;E ;é E/\] St fuelAmount() fuelAmount() fuelAmount()
< capacity() capacity() capacity()
applyBrakes() applyBrakes() applyBrakes()
ANIMAL CLASS
DOG CAT cow
CLASS CLASS CLASS

S d




k7% (Inheritance)

JIZERRIERAYSE

— M EERENSE

Class Bus

Class Car

Class Truck

fuelAmount()

capacity()
applyBrakes()

fuelAmount()
capacity()
applyBrakes()

fuelAmount()

capacity()
applyBrakes()

Class Bus

Class Vehicle

fuelAmount()

capacity()
applyBrakes()

l

Class Car

Class Truck




k7% (Inheritance)

Class Bus Class Car Class Truck
> > i fuelA t fuelA t fuelA t
ZESTLERNSES "capaciyl) Capactyd | | capacity)

applyBrakes() applyBrakes() applyBrakes()

Class Vehicle
fuelAmount()
— /N S - capacity()
Class Bus Class Car Class Truck

- H3J (superclass =% base class) : #AA&RYZE, HETEMBEMS

« kR&EZE (sub classzkderived class) : ZEE A LERNEM LT TEESAITHCIEFHIZE
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class base {
int x;
public:
void setx(int k);
}s

class derived1:public base {
inty;
public:
void sety(int k);
b




A= SE43)

class base {
int x;
public:
void setx(int k);
}s

class derived1:public base {
inty;
public:
void sety(int k);
b

derived1#iERk =

X

y
P PR EREN
setx

sety



class base {
int x;
public:
void setx(int k);
}s

class derived1:public base {
inty;
public:
void sety(int k);
b

derived1#iERk R
X

y

PR EREY
setx

sety

derived1 FRESIGIRIR

AT[P5A | int x

private inty

public setx()
sety()
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Protected

Protected

=B b

T4
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RS O S

Protected Protected Protected

Not accessible Not accessible Not accessible
(B2 ) (B2 50 (B2 30)

SRR S ———
—-——— e e e e s .

(

vint X;
[_public:
void setx(int|k);
b
_Y_
class derlvedllrpubllc pase {
inty; T
public:

void sety(int k):
s
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Public Protected Private

Public Public Protected Private

Protected Protected Protected Private
Private Not accessible Not accessible Not accessible

(B=e0)

(B3 7e0) (B= ek )

class A
{
public:
int x;
protected:
inty;
private:
int z;
I
class B : public A
{
// x is public
// vy is protected
// z is not accessible from B
I
class C: protected A
{
// x is protected
// vy is protected
// z is not accessible from C
I
class D : private A

{

// x is private
// y is private
// z is not accessible from D
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peoplezEME X 5 5L ®

class People { ‘n‘

public:
People( const char *s, int a) REEE T
people-student.cpp

name = new char[strlen(s) + 1];

strcpy(name, s);

age = a;

cout << "People constructor:" << '['<< name << "] age : “ << age << endl;

}
~People()

cout << “People destructor: " << ‘[’ << name << “] age:"“ << age << endl;
delete name;

}

private:
char *name;
int age;

1;
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class Student : public People {
public:
Student(const char *s, int a, int n, char *cls): People(s, a)

{

S nNo =n;

class no = new char[strlen(cls) + 1];

strepy(class_no, cls);

cout << "Student constructor: student numberis " <<s no
<< " class numberis " << class_no << endl;

]
~Student()
{
cout << "Student destructor: student numberis " << s no
<< " class numberis " << class no << endl;
delete class no;
}
private: int s _no;

char *class_no;

1;



{

writable; not executable

PeopleZEfIStudentZEHIfsE

writable; not executable

Managed “automatically”
(by compiler)

Int maln() Managed by programmer
writable; not executable Static Data Initialized when process starts
{ Read-only; not executable Literals Initialized when process starts
People p( Zhang ’ 100)1 Read-only; executable Instructions Initialized when process starts
]
cout << endl; Peopl tructor:[zhang] 100
e | -~ eople constructor:[zhang] age :
Student s1("1i", 10, 29, "F2403001"); People destructor: [zhang] age : 100
cout << endl;
Student s2( "wang", 13, 30, "F2402008" );People constructor:[li] age : 10
cout << endl: Student constructor: student number is 29, class number is F2403001

People constructor:[wang] age : 13
return O;

Student constructor: student number is 30, class number is F2402008

Student destructor: student numberis 30, class number is F2402008

People destructor: [wang] age : 13

Student destructor: student numberis 29, class number is F2403001

People destructor: [li] age : 10
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class Account

{
private:
char name[20]; /] P %
long acctNum; /] K=
double balance; /] FRE
public:
Account(const char *s ="", long an = -1, double bal = 0.0)

: acctNum(an), balance(bal) { strcpy(name, s); }
void Deposit(double amt) { balance += amt; }
void Withdraw(double amt);
double getBalance() const { return balance; }
const char *getName() const { return name; }
int getAcctNum() const { return acctNum; }
void ViewAcct() const;
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void Account::Withdraw(double amt)

{
if (amt <= balance)
balance -= amt;
else
cout << “RENTTE¥n";
}

void Account::ViewAcct() const

{
cout << "KL " << name << ‘¥t

cout << "MK5E: " << acctNum << ‘¥t’;
cout << "FEN: " << balance << endl;




VIPIKFZETE X

Eg%&#ﬂgﬁﬁﬂﬁu class AccountVIP : public Account

E37 IR {

n A S private:

W BT AIE N A double maxLoan; // BIFREFE
double rate; /] BIFRFER

Fmigie(E double owesBank; // REREN

REEEE public:

REIES = AccountVIP (const char *s ="", long an = -1,double bal = 0.0

ETSEYRER , double ml = 500, doubler=0.11125) : Account(s, an, bal)
{

*ﬁ“ﬁ"ﬁﬁ*ﬁﬂg?iﬁ maxLoan = ml;

ENES rate = r;

ERIKAER owesBank = 0:
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AccountVIP (const Account & ba, double ml = 500, double r = 0.11125) :Account(ba)
{
maxLoan = ml;
rate =r;
owesBank = 0;
}
void ViewAcct()const;
void Withdraw(double amt):
void ResetMax(double m) { maxLoan =m;} // (EXEE
void ResetRate(double r) { rate = r; }; /] (BT =R
void ResetOwes() { owesBank = 0; } /] EFR

f
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void AccountVIP::ViewAcct() const

{
cout << "MK #E4: " << getName() << “¥;

cout << "MIK=: " << getAcctNum() << ‘¥t"
cout << "HRFN: " << getBalance() << ¥t
cout << "BXEE: " << maxLoan << ‘¥t’;
cout << "XFEEN: " << owesBank << “¥t":

cout << "FEXFIE: " << 100 * rate << "%¥n";
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_______________________________________________________________________________________

-void AccountVIP::ViewAcct() const

|

Account::ViewAcct();

cout << "iE HZ RN E: " << maxLoan << \t’;
cout << "X A HN: " << owesBank << ‘\t’;
cout << "3&E L FIZ: " << 100 * rate << "%\n";

_______________________________________________________________________________________
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void AccountVIP ::Withdraw(double amt) )ﬁ;ﬁﬁﬁ BN bt A R K ? ]
{
double bal = Account::getBalance();
if (@amt <= bal) Account:Withdraw(amt);
else if (amt <= bal + maxLoan — owesBank) {
double advance = amt - bal;
owesBank += advance * (1.0 + rate);
cout << "EFEFEW: " << advance << \t'
cout << “FlJE:" << advance * rate << end!;
Deposit(advance);
Account:Withdraw(amt);
}

else
cout << "Credit limit exceeded” :
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class Account

{

protected:

pall

char name[20];
long acctNum;
double balance;
public:
Account(const char *s ="", long an = -1, double bal = 0.0)
: acctNum(an), balance(bal) { strcpy(name, s); }
void Deposit(double amt) { balance += amt; }
void Withdraw(double amt);
void ViewAcct() const;
I
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void AccountVIP ::Withdraw(double amt)
{
double bal = Account::getBalance();
if (@mt <= balpnce)
Aatnoe:=Wdhdraw(amt);
else if (amt <= balancaaklmanl-oamwe sBaakBank)
double advance = amt - balance;
owesBank += advance * (1.0 + rate);
cout << "EEFEW:" << advance << \t' ;
cout << “FIE: " << advance * rate << end!:
belapsie(advadvance;
Aelanse: wWhthiataw (amt);
}
else
cout << "Credit limit exceeded” ;
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void AccountVIP ::Withdraw(double amt)
{

double bal = Account::getBalance();
if (amt <= bal)
Account:Withdraw(amt);
else if (amt <= bal + maxLoan — owesBank) {
double advance = amt - bal;
owesBank += advance * (1.0 + rate);
cout << "EEFEW:" << advance << \t' ;
cout << “FIE: " << advance * rate << end!:
Deposit(advance);
Account::Withdraw(amt);
}
else
cout << "Credit limit exceeded” ;
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void AccountVIP ::Withdraw(double amt)
{

if (@amt <= balance)
balance -= amt;
else if (amt <= balance + maxLoan — owesBank) {
double advance = amt — balance;
owesBank += advance * (1.0 + rate);
cout << "EEFEY:" << advance << \t' ;

cout << "FJE: " << advance * rate << endl;
balance += advance;

balance -= amt;

}

else
cout << "Credit limit exceeded” ;
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ZSIERISEIR

SR (RFENSSE, Compile-time polymorphism )
— mFEIERERB— MREEENE —E

| ESEMR (S1TEIR9SASIE, Runtime polymorphism )
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BEXPH—RREAE, ITRHARSREBAZ BRI REETHAEY
B ESSEstaESRSS IRERERNREREET, SFIMSHEERNR
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class base {
public:
virtual void print() { cout << "print base class\n"; }

void show() { cout << "show base class\n"; }

I
class derived : public base {
public:
void print() { cout << "print derived class\n"; } . .
void show() { cout << "show derived class\n"; } print derived class —— o,
) show base class ETIRIS S
FERNSSE
int main()
{
335?* ggt_“ #E72: H% pointer ‘bptr’ ISRIREXMSR d
be;"’_e I~ X8, BETHNSSEZStHERNRE AT, WiF
Pir= &4, ATRYZSHIEETHISRELARE

// Virtual function, binded at runtime
bptr->print();

// Non-virtual function, binded at compile time
bptr->show();

return O;
} Reference: https://www.geeksforgeeks.org/virtual-function-cpp/



https://www.geeksforgeeks.org/virtual-function-cpp/
https://www.geeksforgeeks.org/virtual-function-cpp/
https://www.geeksforgeeks.org/virtual-function-cpp/
https://www.geeksforgeeks.org/virtual-function-cpp/
https://www.geeksforgeeks.org/virtual-function-cpp/
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EAFE—EEHRFER, RHI, AILMMrectangleZEiik4E—1square3s
FEXMNZER, #ERKE — D ERIRIIEEL

class rectangle {
intw, h;
public:
rectangle(int ww, int hh): w(ww), h(hh) {}
virtual void display() { cout << "“thisis a rectangle\n” ;}

%

class square:public rectangle {
public:

square(int ss): rectangle(ss, ss) {}

void display() { cout << “thisis a square\n” ; } //RERRZN
%
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ARSI ERE X EE R RN G RN AR R TR

Rk
13 x #Foverridel M TE iR EFHMERNRRE. 20
class A {
public :
virtual void f1(int);
virtual void 20);

%

class B :public A {

public:
void f1(int) override;  // 1IE#s, 1Bz 7 EIEML
void f2(int) override; // 1R, ZwiFFF=RE
int f3(int) override; // BiR, wmEHRSRE

1;
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NILIFEE © final

1EF

FEDERZIEE Nfinal, RRIKELXPRILITFESUICEE, 0

class A
class B : public A
{ {
protected: public:
B(int x):A(x) {}
int a; int f() final { return 2 *a; }
public: Z
Alint x) {a = x:) class C: public B{
public:
virtual int f() { return a;} C(int x) : B(x) {}
i’ intf() { return3 *a; } //ZmiFsREE
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class Account

{ {

oublic: oublic:
virtual void Withdraw(double amt); void Withdraw(double amt);
virtual void ViewAcct() const; void ViewAcct() const;

T T T T e T T e T T T T 7

= ZEAIVIPIKF 2

class AccountVIP: public Account

const char *name[5] = { "aaa", "bbb", "ccc", "ddd", "eee" };

|
|

l

!

|

!

: for(inti=0;i < 5; ++i){
l if (1%2)
|

l

!

|

!

!

|

else

data[i] = new Account(nameli], i+10, i * 100);

data[i] = new AccountVIP(nameli],i + 10,1 *100, i * 100 + 500, i * 0.01);
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int main()

{
Account *data[5];
createAccount(data);

for (inti=0;i<5;++i) datali]->ViewAcct();

cout << endl;

for (inti=0;i<5;++i) {
datali]->Withdraw (150);
datali]->ViewAcct();
delete datalil;

}

return O;
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MKFPEE: aaa KS: 10
M2 bbb K511
PR ccc IK=:12
WA ddd KS:13
KPR ece TKS:14

FEEFER. 150 FIR:0
MR aaa KS: 10
RENAB

KPP bbb TKS: 11
KPR ccc KS: 12
P2 ddd KS: 13
KPR ece TKS: 14

] 70\

RE:0BEXZHE:500 RERSDE:0 BEZFIZE: 0%
%ﬁﬁ. 100

RE:200 BXEE:700 REREZE:0 BXHIER: 2%
ARE: 300

RE:400 BXEE:900 RIFEZE:0 BXHIE: 4%

RE: 0 BXZXNE: 500 RFEFXDE: 150 B XZFIZE: 0%

ARE0: 100
RE:50 BIREE: 700 RFEZE:0 BXFIE: 2%
AREN: 150
REN: 250 BXENE:900 RIFEZE:0 BXFIE: 4%

T ERESRKFEE LU EGK
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MKFPEE: aaa KS: 10
M2 bbb K511
PR ccc IK=:12
WA ddd KS:13
KPR ece TKS:14

FEEFER. 150 FIR:0

MR aaa KS: 10
RENAGE

KPP bbb TKS: 11
KPR ccc KS: 12
P2 ddd KS: 13
KPR ece TKS: 14

RE:0BXHE:500 REXSE:0 BXFIZE: 0%
ARE: 100

REN: 200 BXEE:700 RIFZDE:0 BXFIE: 2%
ARE: 300

RE:400 BXEE:900 RIFEZE:0 BXHIE: 4%

RE:0BEZHE: 500 RISE: 150 BBXFIZE: 0%

AE: 100
FEN: 50

AREN: 150
REN: 250 BXENE:900 RIFEZE:0 BXFIE: 4%

BREE: 700 RESE:0 BIFIZE: 2%

KPR aaa KS: 10
K F#E2: bbb TKS: 11
PR ccc IK=:12
K F#E: ddd K= 13
PR cee TKS:14

RENAB

MR aaa KS: 10
RENAR

P2 bbb TKS: 11
MEFPHER: ccc KS:12
KFPHZ: ddd KS: 13
MK FEZ: eee TKS: 14

REN:0

ARE: 100
£RE0: 200
£RE0: 300
A 400

REL:0

%*ﬁ 1oo
éﬁ%ﬁ. 150
REN: 250

EIKFE B LUNEER

€ 3

(o]

HKIBER

polymorphism_example_accountVIP.cpp

Withdraw

ViewAcct

?Eﬂllﬁ’\virtualfﬁ
XERBETHSE
HISGR
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class AccountChild : public Account

{ [ XA BRIE EIRIREG |
private:

double maxWithdraw;
public:

AccountChild(const char *s = "", long an = -1,double bal = 0.0, double md = 100)

: Account(s, an, bal) , maxWithdraw(md) {}
AccountChild(const Account & ba, double md = 100) :Account(ba), maxWithdraw(md) {}
void ViewAcct()const;
void Withdraw(double amt);
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AccountChild::ViewAcct()

cout << "MK 242 " << getName() << '\t';
cout << "IIK 5 " << getAcctNum() << '\t';

cout << "FEN: " << getBalance() << '\t’;

cout << "EXINENE: " << maxWithdraw << '\n';

AccountChild::Withdraw(

( > Account::getBalance())
cout << "RENTNTZ\n";
( > maxWithdraw)
cout << "B HBEUN &N E\n";

Account::Withdraw( );
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createAccount(Account [1)
*name[S] — { ||aaa||' ”bbb”, ”CCC”, ”ddd”, lleeen }’

(inti=0;i<5; ++i)
(i%3){
0: [i] = AccountChild(name[i], i+10, 200, (i+1) * 50); ;
1: [i] = Account(nameli], i+10, 200); ;
[i] = AccountVIP(name[i],i + 10, 100, (i+1)*100, i * 0.01);




MAZSHEEREEKFE
int main()
{
Account *datal[5];
createAccount(data);

for (inti=0;i<5;++i) datali]->ViewAcct();
cout << endl;
for (inti=0;i<5; ++i) {
datali]->Withdraw(150);
datali]->ViewAcct();
delete datalil;

}

return 0O;

ISUDPNENEN
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dynamic_cast

EXREHTLMERIRERENSR, ERNRAULIS|ARERNSR, RZA1T

class A {

public: A *pa = new B; IEFANE(E
virtual void printA() {cout << "A\n"; }

;

class B: public A { C *pc = pa; s

public:
void printB() {cout << "B\n"; } B *pb = pa; fie
void printA() {cout << "AB\n"; }

2 B *pb = (B *)pa; TERRIR

class C: public B {

public:

void printC() {cout << "C\n";}
void printB() {cout << "B\n"; }
void printA() {cout << "AC\n"; }

}- 69
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dynamic_cast
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dynamic _cast <3&% *> 5%t
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IR, PHFE

TEZ

dynamic cast <388 &>
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class A {
public: A *pa = new A;
virtual void printA() {cout << "A\n"; } A *pb = new B;
b *ne = :
class B: public A { ATpc = new C;
public:
void printB() {cout << "B\n"; }
void printA() {cout << "AB\n": } B *p1 = dynamic_cast <B*> pb; IFFMIRHE
5 B *p2 = dynamic cast <B*> pa;  REIZIEE
class C: public B { B *p3 = dynamic_cast <B *> pg; IEFAT B

public:
void printC() {cout << "C\n"; }
void printB() {cout << "B\n"; }
void printA() {cout << "AC\n"; }




void f(A *p) int main()

{
{ B b; By
if (dynamic_cast<C *> (p)) gg{ :ULL
dynamic_cast<C *> (p)->printC(); ' C
Ise if (dynamic_cast<B * f(&a)
else If (dynamic_cast<B *> (p)) f&b)
dynamic_cast<B *> (p)->printB(); f(&0):
else cout << "NULL\n";
\ return O;

}
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« 87 (Inheritance)

e %7 (Polymorphism)
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- ZLRZEREL (pure virtual function) : iR REARRIERNZS
o ZIRERREEBATRTL
virtual %Iéﬂ'g @é&% (72‘75&%) = O; 5180 : virtual void funtion1()=0;
« 152 (Abstract class)
- BBAREREHIZE
ASREHIXTSRAATLAENX.
TEE?R*EI’J%M FIEANREKE RN ELE BB A EREFTEXREIT A
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« AILIEX —THIRZE, 28— 1TEREMEENEERL, BE[EFEBM
fliRE

: class car : public vehicle { class bus : public vehicle {
class vehicle { . .
. public: public:
public:
virtual void display() const = 0; void display() const {...... }; void display() const {......
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class shape{
public:

virtual void area()=0;




R 25 5L 1)
. FEEFATHES EHROER

class shape{ public: virtual void area()=0; }:

class rectangle : public shape{ floatw, h;
public : rectangle(float ww, float hh) { w=ww; h = hh;}
void area( ) { cout << "¥narea is:“ << w*h:} };
class circle : public shape{ float r;
public: circle(float rr) { r=rr; }
void area( ){ cout << "¥narea is:* << 3.14%r*r;} };
int main( )
{
shape *ptr; rectangle ob1(5,10); circle 0b2(10);
ptr=&obl; ptr->areal);
ptr=&ob?2; ptr->areal);

return O;
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