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Hudng déi tuong la gi?

Hién gi0, di c6 su thOng nhat rang hudng
doi tuong 1a:
10p - class

thUra k€ - inheritance va lién két dOng -
dynamic binding




Cac dac diém quan trong cua
huéng doi tuong
Céac 16p doi tugng - Classes
bong goi — Encapsulation
Thura k€ - Inheritance
Da hinh - Polymorphism




Cac dac diém quan trong cua
huéng doi tuong

encapsulation

Tam giac

I!FII lEl'l

abstraction

inheritance polymorphism




Truu tuong hoéa

Tam giac:

v triru twong hoa canhl, canh2. canh3
mau nén, mau bién,

do dam bién

vé, tinh dién tich. tinh chu vi

cac déi twong |op/kigu di ligu

cach nhin don gian héa vé mot doi tuong ma trong dé
chi bao gdbm céc dac diém dugc quan tdm va bod qua
nhiing chi tiét khdng can thiét.




Pong goi — Che dau théng tin

Péng gbi: Nhom nhing gi c6 lién quan vOi
nhau vao 1am mot, d€ sau nay c6 th€ ding
mOt cai tén d€ goi dén

Cac ham/ thu tuc dong géi cac cdu 1énh

Cac dOi tugng déng gbi dir liéu cla chung va

cac thu tuc c6 lién quan




Pong goi — Che dau théng tin

Che dau théng tin: déng gbi d€ che mOt sO
thong tin va chi tiét cai dat nOi bd d€ bén
ngoai khong nhin thay
muc tiéu 1a d€ khach hang cla ta (thudng 1a
cac 1ap trinh vién khac) coi cic doi tuong cla
ta la cac hOp den
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Pbaéi tuong

Luu gilr trang thdi: moi dOi tudng cé
trang thai (dUr liéu cUa nd) va cac thao tac
Pinh danh: M0i doi tugng bat k€ dang &
trang thai ndo déu c6 dinh danh va dugc
doi xU& nhu mOt thuc thé riéng biét.
Thoéng diép: 1a phuong tién dé moOt doi
tuong A chuyén tdi doi tuong B yéu cau
B thuc hién mOt trong sO cac thao tac cUa
B.
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L&p doi tuong - class

L.Gp: 1a khudén mau dé€ tao cac doi tuong
(tao cac thé hién). M0Oi dOi tudng cé cau
triic va hanh vi gibng nhu 16p doi tuong
ma no dugc tao tu do.

L6p 1a céi ta thiét ké va 1ap trinh

PoOi tuong 1a cdi ta tao (tur mOt 16p) tai
thGi gian chay:.
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-~ DOi tuong va Lop doi tuong
—

- ({tlass Time

% private:

. int hour;

Int minute;
int second;
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Thura ké
La cO ché cho phép mOt
16p D 6 dudc cac thudc
tinh va thao tac cUa 1Gp

C, nhu thé cac thuOc tin
va thao tac d6 da duoc dinh nghia lai 10p
D.

Cho phép cdc phan mém sUf dung quan hé
“lé,,

Gitp ta thiét ké cac dich vu tOng quat roi

———chuyenmonhéaching———
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Nallala;

Pa hinh ham - Functional polymorphism
Pa hinh d6i tugng - Object polymorphism
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Thiét ké hudng doi tuong

Lap trinh hudng do6i tuong 1a quy trinh tao
mOt chuong trinh dua theo mOt thiét ké
hudng doi tugng

Thiét ké huéng doi tuong 1a quy trinh
thiét ké mOt hé thOng s dung cac nguyén
ly thi€ét ké huéng doi tugng

C++ dudgc coi 1a mOt ngdén ng(r hudng doi
tUong vi né cung cap cac tién ich dac biét
cho viéc t0 chUc chuong trinh va dir liéu
theo mo6 hinh hudng dbi tuong
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Khai bao I6p trong C++

Mo hinh d6i tugng
ThuOc tinh (data members)

Hanh vi (member functions)
Khai bao vGi tur khéa class

Member functions
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Tir khod xéc dinh
pham vi truy cap

public:

Truy cap b6i doi tuong cla 16p & bat c(f noi nao
private:

Truy cap bdi cac ham thanh vién cUa 16p
protected:
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Cu phap
class <tén 18p>:<cac 16p cha>{

{

private:
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clasg Time { Class Time
definition

// constructor
void setTi second
void printUniv rmat

private:

int hour; // 0 - 23 (24-hour clock format)
int minute; //0-59
int second; //0-59

}; // end class Time




Cac hanh vi cua doi tuong

Constructor

Query (truy van)
Update (cap nhat)
Destructor

Cac ham chUc nang
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Constructor

Constructor la mOt loai phuong thUc dac
biét dung d€ khdi tao thé hién cUla 16p
Bat k€ loai cap phat bd nhd nao duoc st
dung (tu dOng, tinh,dOng), mOi khi mOt
th€ hién cla 18p dugc tao, mOt ham
constructor nao do cla 10p s€ dugc goi
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Constructor

Constructor khong c6 gia tri trd vé (k€ ca
void)

Constructor c6 thé dugc khai bdo chOng
nhu cac ham C++ thong thuOng khac
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Constructor mac dinh

Constructor mac dinh (default constructor)
1a constructor dugc goi khi thé hién duoc
khai bdo ma khong c6 d6i sO nao duQc cung
cap

MyClass x;

MyClass* p = new MyClass;
Ngudc lai, néu tham s6 dugc cung cap tai
khai b4o thé€ hién, trinh bién dich s€& goi
phuong thUc constructor khac (overload)

MyClass x(5);

MyClass* p = new MyClass(5);
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Khal bao cac constructor

Constructor luén c6 tén triung vOi tén 10p

Do khong trd vé gia tri, ta khai bao
constructor nhuU cac phu’dng thUc khac
nhung bo qua ki€u gia tri tra vé, cling c6
th€ cung cap doi s6 mac dinh.

class Foo {
public:
Foo(),
Foo(int x=5);
Foo(string s);
}.

J )
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Constructor

P0Oi v6i constructor mac dinh, n€u ta khong
cung cap mOt phuong thUc constructor nao,
C++ sé tu sinh constructor mac dinh 1a mot
phuong thirc rOng

Tuy nhién, néu ta khéng dinh nghia
constructor mac dinh nhung 1ai cé cac
constructor khac, trinh bién dich s& béo 10i
khong tim thay constructor mac dinh néu ta
khong cung cap tham sO khi tao th€ hién.
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Copy constructor

Ki2u tham s¢ |a tham chizu
den doi twong kizu Foo
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Destructor

Ciing nhu' mOt phuong thUc constructor dugc goi khi
mOt dOi tugng dugc tao, loai phuong thic thr hai,
destructor, dugc goi ngay tru'dc khi thu hoi mot doi
tuong

Destructor thuong dudc ding dé thuc hién moi viéc
don dep can thiét trudc khi mOt dOi tugng bi huy
Destructor khong c6 gia tri trd v€, va khong th€ dinh
nghia 1ai (né khong bao gi® c6 tham sO)

Phuong thUc destructor trung tén vOi tén 10p nhung c6
dau ~ dat trudc
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Cap nhat

int Student::setGPA(double newGPA)

{

if (newGPA >= 0.0) & & (newGPA <= 10.0))
{

this->gpa = newGPA;

return 0; // Return O to indicate success
}
else
{

return -1; // Return -1 to indicate failure
}

29



Thanh vién tinh - Vi du
Pém sO doi tugng MyClass

class MyClass {
public:
] r [// Constructor
; // Destructor

void printCount(); // Output current value of count

private:
static int count; // static member to store

WHEHHEEE number of instances of MyClass

thanh vién tinh count




Khéi tao bien d2m bang 0, vi

/ ban dzu khéng cé dai trong néo

int MyClass::count = 0; s

MyClass::MyClass() {
this->count++; // Increment the static count

MyClass::~MyClass() |
this->count--; // Decrement the static count

4

vold MyClass::printCount() {
cout << "There are currently " << this->count
<< " 1nstance(s) of MyClass.\n";

==




int main ()

{
I'I_E':rl_-':l_l_n. | ::' =
x—>=PrintCount (

"I_E-:r'_-ll_-. = :5- - J
Xx—>PrintCount ()]
v—>PrintCount ()

delete 72
v—>PrintCount () »
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are currently 2 1nstance
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k

=
Y O

=
.
L
N

k




Hang phuong thirc — const method
TU khod const dugc dung cho cac tham sO
cUa ham dé ddm bao cac tham s6 duoc
truy€n cho ham sé& khéng bi ham s(ra doi.

int myFunction(const int& x);
Con tham sO an truyén bang con tro this va
chinh 13 d6i tuong chU?
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Phuong thirc thiét 1ap vai
gia tri mac dinh

class Diem
{
double x,y;
public:
Diem(double xx = 0, double yy =
0):x(xx), y(yy)i}
void Set(double xx, double yy) {x =
XX, y = Yyy;}
/...
b
class String
{
char *p;
public:

String(char *s = “”) {p = strdup(s);}
String(const String &s) {p =

strdup(s:p);}
~String() {cout << "delete "<< (void*



Phuong thirc thiét 1ap vai

., . v .
- gia trl mac dinh

& class SinhVien

- B

E—— String MaSo;

E— String HoTen;

- int NamSinh;

g public:

ﬁ SinhVien(char *ht = “Nguyen Van A”, char *ms =
_— “19920014”, int ns = 1982):HoTen(ht), MaSo(ms),
= NamSinh(ns){}

= /..

e

String as[3]; // Ok: Ca ba phan tu deu la chuoi rong
Diem ad[5]; // Ok: ca 5 diem deu la (0,0)
SinhVien asv|[7]; // Ok: Het sai ca 7 sinh vien deu co cung hoten, maso,

°
[a % anVYah|
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Phuong thire thiét 1ap

class Diem

{

public:

b
class String

{

public:

khong tham sé

double x,y;

Diem(double xx, double yy):x(xx),
y(yy)t}

Diem():x(0), y(0){}

I .

char *p;

String(char *s) {p = strdup(s);}
String() {p = strdup(“”);}

~String() {cout << "delete "<< (void
*)p << "\n"; delete [] p;}

b

II L XX ]
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Phuong thire thiét 1ap
khong tham sé

class SinhVien {
String MaSo;
String HoTen;
int NamSinh;
public:

SinhVien(char *ht, char *ms, int ns):HoTen(ht),
MaSo(ms), NamSinh(ns){}

SinhVien():HoTen(“Nguyen Van A”),
MaSo0(“19920014”’), NamSinh(1982){}

/..
b
String as[3]; // Ca ba phan tu deu la chuoi rong
Diem ad[5]; // ca 5 diem deu la (0,0)
SinhVien asv[7];// Ca 7 sinh vien deu co cung hoten, maso, namsinh
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Péi tuong duoc cdp phat déng

class String {
char *p;

public:
String(char *s) {p = strdup(s);}
String(const String &s) {p = strdup(s.p);}
~String() {delete [] p;}
/e

b

class Diem {
double x,y;

public:
Diem(double xx, double yy):x(xx),y(yy){};
/e

b

[ eas
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Cap va huy mot déi tuong

int *p1 = new int;

int *pj = new int(15);

Diem *pd = new Diem(20,40);

String *pa = new String("Nguyen Van A");
/...

delete pa;

delete pd;

delete pj;

delete pi;
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Cap va huy nhiéu déi tuong

int *pai = new int[10];
Diem *pad = new Diem|[5];
// ca 5 diem co cung toa do (0,0)
String *pas = new String|5];
// Ca 5 chuoi cung duoc khoi dong bang “Alibaba”

delete [] pas;
delete [] pad;
delete [] pai;




L 6p ThoiDiem — Cach 1

class ThoiDiem

{

public:

b

int gio, phut, giay;
static bool HopLe(int g, int p, int gy);

ThoiDiem(int g = 0, int p = 0, int gy = 0) {Set(g,p,gy);}
void Set(int g, int p, int gy);

int LayGio() const {return gio;}

int LayPhut() const {return phut;}

int LayGiay() const {return giay;}

void Nhap();

void Xuat() const;

void Tang();

void Giam();
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L 6p ThoiDiem — Cach 2

class ThoiDiem

{

public:

b

long tsgiay;
static bool HopLe(int g, int p, int gy);

ThoiDiem(int g = 0, int p = 0, int gy = 0) {Set(g,p,gy);}
void Set(int g, int p, int gy);

int LayGio() const {return tsgiay / 3600;}

int LayPhut() const {return (tsgiay %3600)/60;}

int LayGiay() const {return tsgiay % 60;}

void Nhap();

void Xuat() const;

void Tang();

void Giam();
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Pa ndng hdéa toan tu




Cac toan tu co thé da nang hoéa

>>= K= == 1= <=
>= &6 || +4 --
/ -> =>% () []

new delete newl|] delete[]




Cac toan tu khoéng thé
da nang hoa

*
:?
typeid sizeof

const cast dynamic cast

reinterpret cast static cast
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Cu phap cua Operator Overloading

Khai bao va dinh nghia toan tU thuc chat
khong khéc vGi viéc khai bao va dinh nghia
mOt loai ham bat ky nao khac

SU dung tén ham 1a "operator@" cho toan tU

@ operator+
SO IU'Ong tham sO tai khai bdo phu thuOc hai
yéu to:

Toén tU 13 todn tU don hay doi

Toén tU dugc khai bdo 1a ham toan cuc hay phuong
thirc cla 16p
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Cu phap cua Operator Overloading

aalbb 9 aa.operatorf (bb) hodc operator( (aa,bb)
faa 9 aa.operatorf( ) hoac operatorf(aa)

aal 9 aa.operatorf (int) hoac operatorf (aa,int)

[a phuong thuc cua lop [ ham toan cuc
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Lop PhanSo

class PhanSo

{
long tu, mau;
void UocLuoc();
public:

s

PhanSo(long t, long m) {Set(t,m);}
void Set(long t, long m);
long LayTu() const {return tu;}
long LayMau() const {return mau;}
PhanSo Cong(PhanSo b) const;
PhanSo operator + (PhanSo b) const;
PhanSo operator - () const {

return PhanSo(-tu, mau);
}
bool operator == (PhanSo b) const;
bool operator != (PhanSo b) const;
void Xuat() const;
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Lop PhanSo

PhanSo PhanSo::Cong(PhanSo b) const {

return PhanSo(tu*b.mau + mau*b.tu, mau*b.mau);
}
PhanSo PhanSo::operator + (PhanSo b) const {

return PhanSo(tu*b.mau + mau*b.tu, mau*b.mau);
}
bool PhanSo::operator == (PhanSo b) const {

return tu*b.mau == mau*b.tu;
}
void PhanSeo::Xuat() const {

cout << tu;

if (tu!=0 && mau !=1)

cout << "/" << mau;
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Vi du da ndng hda toan tu

class PhanSo {

long tu, mau;
void UocLuoc();

public:

b

PhanSo(long t, long m) {Set(t,m);}

void Set(long t, long m);

long LayTu() const {return tu;}

long LayMau() const {return mau;}

PhanSo operator + (PhanSo b) const;

friend PhanSo operator - (PhanSo a, PhanSo b);
PhanSo operator -() const {return PhanSo(-tu, mau);}
bool operator == (PhanSo b) const;

bool operator != (PhanSo b) const;

void Xuat() const;
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Vi du da ndng hda toan tu

PhanSo PhanSo::operator + (PhanSo b) const {
return PhanSo(tu*b.mau + mau*b.tu, mau*b.mau);
}
PhanSo operator - (PhanSo a, PhanSo b) {
return PhanSo(a.tu*b.mau - a.mau*b.tu, a.mau*b.mau);

void main() {
PhanSo a(2,3), b(3,4), c(0,1),d(0,1);
c=a+b; // d = a.operator + (b);
d=a-b; // d = operator - (a,b);
cout << "c ="; c.Xuat(); cout << "\n"';
cout << "d ="; d.Xuat(); cout << "\n";
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Pa ndng hdéa toan tu << va >>

//phanso.h

class PhanSo {
long tu, mau;
void UocLuoc();

public:
PhanSo(long t = 0, long m = 1) {Set(t,m);}
void Set(long t, long m);
long LayTu() const {return tu;}
long LayMau() const {return mau;}
friend PhanSo operator + (PhanSo a, PhanSo b);
friend PhanSo operator - (PhanSo a, PhanSo b);
friend PhanSo operator * (PhanSo a, PhanSo b);
friend PhanSo operator / (PhanSo a, PhanSo b);
PhanSo operator -() const {return PhanSo(-tu,mau);}

friend istream& operator >> (istream &is, PhanSo &p);
<< 0s, PhanSo p);

|5 )



Pa ndng hdéa toan tu << va >>

// phanso.cpp
#include <iostream.h>
#include “phanso.h”
istream & operator >> (istream &is, PhanSo &p)
{
is >> p.tu >> p.mau;
while (!p.mau)

{
cout << “Nhap lai mau so: ”;
is >> p.mau;
}
p.UocLuoc();
return is;
}
ostream & operator << (ostream &os, PhanSo p)
{
0s << p.tu;

if (p.tu != 0 && p.mau !=1)
0os << "/" << p.mau;
return os;

}
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Pa ndng hdéa toan tu << va >>

/] tps.cpp
#include <iostream.h>

#include “phanso.h”

void main()

-

e

PhanSo a, b;
cout << “Nhap phan so a: ”; cin >> a;
cout << “Nhap phan so b: ”’; cin >> b;

cout<<a<<"+"<<b<k<"="<<a+b<<"\n";
cout<<a<<"-"<<b<k"="<<a-b<<<"\n";
cout << a<<"*¥"KLp<<"="<<a*b<<"\n";
cout<<a<<"/"<<b<<"="<<a/b<<"\n";
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Pa nang hda toan tu ++ va --

class ThoiDiem

{

long tsgiay;
static bool HopLe(int g, int p, int gy);

public:

b

ThoiDiem(int g = 0, int p = 0, int gy = 0);

void Set(int g, int p, int gy);

int LayGio() const {return tsgiay / 3600;}

int LayPhut() const {return (tsgiay %3600)/60;}
int LayGiay() const {return tsgiay % 60;}

void Tang();

void Giam();

ThoiDiem &operator ++();

55



Pa nang hda toan tu ++ va --

void ThoeiDiem::Tang()

{
tsgiay = ++tsgiay % SOGIAY_NGAY;
}
void ThoiDiem::Giam()
{
if (--tsgiay < 0) tsgiay = SOGIAY_NGAY-1;
}
ThoiDiem &ThoiDiem::operator ++()
{
Tang();
return *this;
}
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Pa nang hda toan tu ++ va --

void main() {
clrscr();
ThoiDiem t(23,59,59),t1,t2;
cout << "t="<<t<<"\n";
tl = ++t; // t.operator ++();
//t=0:00:00, t1 = 0:00:00
cout << "t="<<t<<"\ttl =" <<tl1 << "\n";
tl = t++; // t.operator ++();
//t=10:00:01, t1 = 0:00:00
cout << "t="<<t<<"\ttl =" <<tl1 << "\n""
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Su ké thira




Ké thira don

class Nguoi {
char *HoTen;
int NamSinh;
public:
Nguoi(char *ht, int ns):NamSinh(ns)
{HoTen=strdup(ht);}
~Nguoi() {delete [] HoTen;}
void ?n() const { cout<<HoTen<<" an 3 chen
com";
void Ngu() const { cout<<HoTen<< " ngu ngay 8
tieng"; }
void Xuat() const;

friend ostream& operator << (ostream &os,
Nguoi& p);

};
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Ké thira don

class SinhVien : public Nguoi {
char *MaSo;
public:
SinhVien(char *ht, char *ms, int ns)
Nguoi(ht,ns) { MaSo = strdup(ms);
}
~SinhVien() {delete [] MaSo;}

void Xuat() const;
1y

ostream& operator << (ostream &os, Nguoi& p)

{

return os << "Nguoi, ho ten: " << p.HoTen << "
sinh " << p.NamSinh;
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Ké thira don

void Nguoi::Xuat() const {

cout << "Nguoi, ho ten: " << HoTen

<< " sinh " << NamSinh;

void SinhVien: :Xuat() const {
cout << "Sinh vien, ma so:
<< 11

" << MaSo

, ho ten: " << HoTen;
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Ké thira don

void main() {
Nguoi pi("Le Van Nhan'",61980);
SinhVien s1("Vo Vien Sinh", "200002541",1984);
cout << ”"1.\n";
pl.An(); cout << "\n";
s1.An();cout << "\n";
cout << "2.\n";
pl.Xuat(); cout << "\n";
sl.Xuat(),; cout << "\n";
s1.Nguoi: :Xuat(); cout << "\n";
cout << "3.\n";
cout << p1 << "\n";
cout << s1 << "\n";
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Pham vi truy xuat

Hinh thUc trong 16p co Hinh thic k€ thUra | Hinh thic truy cap trong
sO 16p dan xuat

private private
private protected
private public

protected private private

protected protected protected

protected public protected
public private private
public protected protected
public public public
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Bai tap
Xay dung cac 16p doi tugng
- Ddy, danh sach lién két
- Tap hgp
- Phan s0, sO phuc
- Tam gidc, tU giac
- Ngan x€p, hang doi
- Bon thuc, da thUc
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Pé thi

1 cau ly thuyét ~0.5 - 0.75d
1 cau bai tap ~225-2.5d
Thoi gian lam bai: 60’
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