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hai niém Iop doi twonng

nai bao I&p trong C++

nam vi truy cap cua thubc tinh va phuwong thirc.
nwong thire khoi tap va pgwong thiee hay.

Céac phwong thirc nhap/xuat

Mang doi twong

Ham ban va [&p

Cac lop c6 san trong thw vién STL cla C++
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. Khai niém I&p doi twong
-+

> Doi twong (object):
v’ La don vi co s& cla lap trinh hwéng doi twong, trong
do dir liéu va cac ham xw ly trén div liéu duworc.
> Dac trwng cla doi twong:
v Boéng gobi ca dir liéu va xur ly.
v Thudc tinh (attribute): di¥ liéu cta doi twong.
v Phuwong thirc (method): x& ly cha doi twong.
> Cau trac doi twong:
v" Ho6p den: thudc tinh trong, phwong thirc ngoai.
v B6n nhém phuwong thirc:
« NhoOm tao/huy.
«  Nhém truy xuat théng tin.
 Nhom x& ly nghiép vu.
 Nhom toan tu.




. Khai niém I&p doi twong
-+

» Lop:

> La mot tr khoa dung dé biéu dién déi twong:
v" Binh nghia ddi twong,
v' Thiét ké dbi twong.

> Khi biéu dién doi twong (dinh nghfa, biéu dién hoac
thiét ké) trong mét I&p ta can mé ta doi twong vé:
v Bac trwng gi (data abstraction)
v Nhirng hanh vi ndo cta déi twong ap dat trén cac

dac trweng do (functional abstraction).
» Tw khoa cho thanh phan “l&ép” 1a “class”




. Khai niém I&p doi twong
-

Personl:
Name: Sampras.
Age: 39.
Hair Color: Black.
Eye Color: Brown. Human:
Job: Coach. Name.
Age.
........... > Hair Color.
Person2: Eye_Color.
Name: Federer. Job.
Age: 34.
Hair Color: Black.
Eye Color: Blue.
Job: Player.




o Khai bao |&p trong C++
_

< CAau tric mét 16p:
class <class-name>
{
<Khai bao thudc tinh>:
<Khai bao phuwong thirc>;
I3
= Khai bao I&p: file .h
= Cai dat phwong thure: file .cpp




Khai bao |op trong C++

Vi du:
class Shape //lop co tén la Shape

{

double length; //dac trung chiéu dai cua Shape
double width; //ddc trung chiéu réng ctda Shape
double height; //dac trung chiéu cao ctia Shape

I3
< Khai bao doi twong:
class cho thay hinh hai cia mét dbi twong.
Shape Box; // Box |la déi tvong kiéu Shape.
< Truy nhap dén thanh phan dbi twong: dung toan to “.”.
Vi du: Box.length = 6;



o Khai bao lop trong C++

» Vidu:
class PhanSo // file PhanSo.h
{
private:
Int TuSo;
Int MauSo;
public:
PhanSo cong(PhanSo p);
}
/I file PhanSo.cpp
PhanSo PhanSo::cong(PhanSo p)
{

/[Hién thwc cdng phan sb

—_—

/I file main.cpp
void main()

{

PhanSo pl;
PhanSo *p2 = new
PhanSo;

PhanSo *p3 =new
PhanSo[10];

p3[1] = p1.cong(p3[3]);
p3[1] = p2->cong(p3[3));




Pham vi truy cap cua thubc tinh

¢ va phwong thuc

e e

% An dau di liéu, an dau ch&c nang |a mot trong nhirtng dac
trwng quan trong cua lap trinh hwéng doi twong.

< Pham vi truy cap thé hién phan chwong trinh dwoc phép truy
cap dén.

< Pham vi truy cap dén cac thanh phan cua dbi twong dua
theo thudc tinh truy xuat.

< CAac thudc tinh truy xuat:;

Tam vwc Tam anh hwéng Pham vi hoat déng
private Hep Bén trong |op.
public Roéng Bén trong lan bén ngoai 1&p.

protected Vira Bén trong I&p va Iop ké thira.




Pham vi truy cap cua thubc tinh

¢ va phwong thurc
—
» public:
v Phuong thirc hoac thubc tinh sé dwgc phép truy cap &
bat ky vi tri nao trong chwong trinh.
v’ C6 thé thiét 1ap, doc gia tri cho thudc tinh
v’ C6 thé goi phwong thire tir bén ngoai class.
> private:
v Phuong thirc hoac thudc tinh sé chi dwoc phép truy cap
trong ndi bo 1op.
v' Chi ¢c6 I&p hoac ham ban (friend class, friend function)
m&i dwoc phép truy cap dén cac thanh vién private.
» protected:
v' Kha nang truy cap twong tw v&i private.
v B6 sung thém céc I&p con cua Iép co sé co quyén truy
cap. 10




Pham vi truy cap cua thubc tinh

¢ va phwong thuc
e

6, "

< Toan tl “;” (bdn cham):
> Dung goi tén thanh phan cla I&p tlr bén ngoai

» Cu phap:
<Tén_|&p>::<Tén thanh_phan>
class PhanSo // file PhanSo.h /[ file PhanSo.cpp
{ PhanSo PhanSo::cong(PhanSo p)
private: {
int TuSo; /[Hién thwc cong phan sb
int MauSo; }
public:
PhanSo cong(PhanSo p);
%

11



—_

% Con tro this:
» S dung bén trong I1&p.

Pham vi truy cap cua thubc tinh
va phwong thuc

> Dai dién cho doi twong dang goi phwong thirc.

» H@u dung trong mét s6 trwdng hop.

class PhanSo

{
private:
Int TuSo;
Int MauSo;
public:

void ganTuSo(int iTuSo)
{ this->TuSo =1TuSo; }

J

void main()

{

PhanSo pl,
pl.ganTuSo(3);

Phanso p2z;
p2.ganTuSo(5);

12




Pham vi truy cap cua thubc tinh

¢ va phwong thurc

e

\/

% Thanh vién tinh — tir khoa static:

> La bién toan cuc cla Iop.

» Phwong thirc khong tinh c6 quyén truy cap dén thanh
vién khong tinh.

> Phwong thire tinh c6 thé truy cap thanh vién khéng tinh.
v Tao thé hién (instance) cta dbi twong
v Dung dau “.” (hoac “->”) dé truy cap

> Cac phwong thire tinh va khdng tinh c6 thé truy cap 1an
nhau.

13



Pham vi truy cap cua thubc tinh

¢ va phwong thuc
*
** Thanh vién tinh — tir khoda static:
s« Vidu:

class Car {

private:
string name;
Int serial;

public:
static int count;
static void Show(){
Car car;
car.name="Ford Fiesta’;
car.serial=9846;
cout<<car.name<<", “<<car.serial;}
static void ShowStatic() {Show();}
void ShowNonStatic() {Show();}




Pham vi truy cap cua thubc tinh

¢ va phwong thuc
*
** Thanh vién tinh — tir khoda static:
s« Vidu:

Int Car::count = 2;
Int main()

{

Car C, B IMJobs\HV BCV... — O *

COUt<<“GO| PhUOng thUC khong StatIC\n”, Goil F'}'u,_njﬂg thuc {_}'“jr“g static

Ford Fiesta, 084

C.ShOWNonStatIC(); Goi F'|"||,_J|:|r|g t .__ -:._. i
« . . ” Ford Fiesta, 9846
cout<<“Goi Phuong thuc static\n”; 5.:.'1u.:.§g: E'_

Car::ShowStatic();
cout<<“So luong: "<<Car::count;




Phuwong thirc khoi tao va

¢ phuwong thire huy
_

% Phuwong thirc khéi tao (constructor):
v' La moét thanh vién dac biét cua 16p.
v Ty déng thwe hién khi ta tao mot doi twong thude 16p.
v/ Constructor c6 cung tén I&p va cé mét sb tinh chat sau:

«  Mdi l&p c6 toi da modt constructor dung dé xac thuc
doi twong da dworc tao ra bdi class.

« Tén cua ham constructor trung véi tén cua I&p (day la
qui dinh ctia ngdn ng®). Constructor khéng cé kiéu va
khong tra lai bat ky gié tri nao ké ca kiéu void.

« Ham constructor dwoc ngam dinh 1a khéng co bién.
Tuy vay, ta c6 thé s dung bién cho constructor dé
kh&i tao cac bién trong 1&p tai thoi diém ta tao ra doi
twong.

« Khdng co6 kiéu tra vé 6




Phuwong thirc khoi tao va
¢ phuong thirc huy

e

% Vidu: Humans::Humans(){
name = “Default’;
age = 20;
class Humans }
{ Humans::Humans(string n, int a){
private: name = n;
S'[I’iﬂg name, age = a;
Int age; }
public: string Humans::getName(){
Humans(); return name;
Humans(string, int); )
str?ng getName(); int Humans::getAge()¥{
string getAge(); return age;
I3 }




Phuwong thirc khoi tao va

o phwong thirc huy
_—

s Vidu:

Int main()

{

Humans man("Pete",20);
cout<<man.getName();
cout<<", "<<man.getAge()<<"\n";

Humans man2 = Humans();
cout<<"\n"<<man?2.getName();
cout<<", "<<man2.getAge()<<"\n";
return O;

18




Phuwong thirc khoi tao va

¢ phuong thirc huy
—_

\/

% Phuwong thirc huay (destructor):

v' La moét thanh vién dac biét cua 16p.

v Tw déng thwc hién khi doi twong thubc I&p da ra khoi
pham vi hoat déng cua chwong trinh hoac khi c6 toan to
delete hQy bd con tré dén doi twong.

v' Destructor cla I&p c6 moét sO tinh chat sau:

« Tén cua destructor bat dau bang ky tw “~” va co tén
v&i tén cua lop.

« Khoéng st dung khai bao kiéu va tham bién cho
destructor.

 Destructor 1a mét dang giai phong tai nguyén khi doi
twong khdng con ton tai.

19



Phuong thire khoi tao va

phuong thirc huy

[ _
?
¢ Vidu:
class Humans
{ .
private:
string name;
Int age;
public:
Humans();
Humans(string, int);
~Humans();
string getName();
string getAge();
I3

Humans::Humans(){
name = “Default’;
age = 20;

}

Humans::Humans(string n, int a){
name = n;
age = a;

}

Humans::~Humans(){
cout<<“\nDa huy doi tuong’;

}

string Humans::getName(){
return name;

}

Int Humans::getAge(){
return age;

}




Phuwong thirc khoi tao va

¢ phuong thirc huy

_—

s« Vidu:

void TestDestructor(){
Humans man("Mike",22);
cout<<man.getName<<", "<<man.getAge();

}

Int main()

{

TestDestructor();
return O;

3

21



. Cac phwong thirc nhap/xuat
-_—

< Thudc tinh clha I&p thwdng co thudc tinh truy xuat private.
< Can c6 cac phwong thirc dé thuc hién thao tac doc/ghi gia tri
cho cac thubc tinh cua 16p.

class Humans void setName(string s){
{ name = s;
private: }
string name; void setAge(int a){
Int age; age = a;
public: }
void setName(string); string Humans::getName(){
void setAge(int); return name;
string getName(); }
string getAge(); Int Humans::getAge(){
| return age;
}

NP
N



. Mang doi twong
-

\/

< C6 thé dung tén I&p dé khai bao mang dbi twong (gidbng nhw
khai bao mang int, float, char, ...) theo cu phap:

Tén_I&op Tén _mang[kich thuwoc];

< Khai bao mang ddi twong c6 khdi tao:
Tén _Iop Tén _manglkich thuwéc] =
{Tén_I&p(cac_tham sb), ..., Tén lép(cac_tham sd)}:

< Biéu thi cac thanh phan cla phan t& mang:

> DOoi vai thudc tinh:

Tén_mang[chi_sb].Tén_thudc_tinh;
> DOi vai phwong thire:

Tén_mang[chi_sb].Tén_phwong_thirc(cac_tham_sb);

23



Ham ban va [op

_—

% Ham ban:
> Néu mét thanh vién cua lép la private hoac
protected thi chi cAc ham thanh vién cua I&p moi
c6 quyén truy cap.
> Néu mdt phwong thire khdng phai 1a thanh vién cua
&p mudn truy cap ching thi phai la ham ban caa
op do.
> Khai bao phwong thirc ban bang tir khoéa friend.

24



Ham ban va [op

class Rectangle {
private:
int w;
int h;
public:
Rectangle(int, int);
friend int Area(Rectangle);

I3

Rectangle::Rectangle(int w, int h) {
this->w = w;
this->h = h;

}

int Area(Rectangle r) {
return (r.w *r.h);

}

25



Emme

s Ham ban:
> Vidu:

Int main()

{
Rectangle rec(2, 5);
cout<<“Dien tich: "<<Area(rec);
return O;

%

Ham ban va lop

B [MNJobs\HV BCVT\La...

26
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“ Lop ban:

Ham ban va [op

> Neéu I&p B la ban cua I&p A thi cac phwong thire cia Iop
A c6 thé truy cap dén céc thudc tinh Ia private va

protected cua Iop B.

class Rectangle {
private:
Int w;
Int h;
public:
Rectangle(int, int);
friend class Square;

%

Rectangle::Rectangle(int w, int h) {
this->w = w;
this->h = h:

class Square {
private:
Int w;
Int h;
public:
Square(Rectangle);
void Show();
I3
Square::Square(Rectangle r){
this->w=r.h;:
this->h=r.h:
} 27




e

 Lop ban:

Ham ban va [op

void Square::Show(){
cout<<"Chieu dal hinh vuong: "<<w;
cout<<"\nChieu rong hinh vuong: "<<h;

}

iInt main()

{
Rectangle rec(2, 5);
Square s(rec);
s.Show();
return O;

B INobs\HY BCVT\La.. —

Chieu dai hinh vuong: 5
Chieu rong hinh wvuong: 5

28




Cac I&p co san trong thw vién

® STL clua C++
e

v STL (Standard Template Library) la thw vién chuan
ctia C++, dwoc xay dwng san.

v’ Cai dat cac cau truc dir liéu va thuat toan thong
dung.

v’ Bao gom céac I&p va ham khuén mau, cho phép
lam viéc v&i div liéu tdng quat.

v Nam trong mét namespace co6 tén std.

29



Cac I&p co san trong thw vién
STL cua C++

_—

v CA&c phan chinh cua STL:

Cac I&p dir liéu co ban: string, complex

Xuat nhap (10)

Cac |&p chwra (containers): list, vector, deque, stack,
map, set, ...

Duyét phan tlr clia cac I&p chira (iterators)

Mot s thuat toan thong dung: tim kiém, so sanh, sap
Xép, ...

Quan ly bd nhé, con tré

X ly ngoai |é (exception handling)

30



Cac I&p c6 san trong thw vién
STL cua C++

—_—

v X ly chudi: #include<string>

Lop string cho chudi ASCII va wstring cho Unicode
Céc thao tac co ban: +, += (ndi chubi); ==, I=, >, <, >=,
<= (s0 sanh); << (xuat), >> (nhap)

P dai chudi: int string::length() const

Chubi con: string string::substr(int off, int count) const
Tim chubi con: int string::find(const char* str, int pos) const
Pbi sang chudi clia C: const char* string::c_str() const
Pbi sang s6 va nguwoc lai (C++11):
[int|long|float|double] sto[i|l|f|d](const string& s);
string to_string([int|long|float|double] n);

wstring to_wstring([int|long|float|double] n);

31



Cac I&p c6 san trong thw vién
STL cua C++

—_

v' CAac I&p chira (containers): vector

La mang déng.
C6 thé chira di¥ liéu bat ky (template): vector<type>
#include<vector>
int p[] =14, 2, 6};

vector<int> a(p, p+3); // khaoi tao t&r mang C
a.push_back(1); // thém vao cudi
a.insert(a.begin() + 2, 3); // thém o vi tri 2
a.insert(a.end() - 1, 5); // thém & vi tri 1 tr cudi
a[3] = 10; // phan tl&r th& 4
vector<int>::iterator i; // duyét xuoi

for (i = a.begin(); i !=a.end(); i++) *i +=5;
vector<int>::reverse_iteratorj; // duyét nguoc
for (j = a.rbegin(); j != a.rend(); j++)

cout << *¥j<<“ % 32



Cac I&p co san trong thw vién
STL cua C++

_—

v' Céc |&p chira (containers): iterator
* Caclop chira cua STL (vector, list,...) cé dinh nghia kiéu
iterator twong wng dé duyét cac phan t (theo thi tw
XUOl)

O
O

M@éi iterator chira vj tri cia mét phan toy

Céac ham begin() va end() trd vé mét iterator twong &ng
v&i cac vi tri dau va cudi.

Cac toan tw voi iterator:

i++ phan tor ké tiép

i-- phan ti lién trwdce

ol gia tri cGa phan tr

i-> lay thanh phan cla phan to

= Twong tw, co reverse iterator dé duyét theo thi tw nguoc

O

Cac ham rbegin() va rend() 33



Cac I&p c6 san trong thw vién
STL cua C++

—_—

v’ Cé&c l&p chra (containers): danh séch lién két list

C6 thé chra div liéu kiéu bat ky (template): list<type>
#include<list>

Duyét danh sach dung iterator twong tw nhw voi vector.
double p[] ={1.2,0.7, 2.2, 3.21, 6.4};

list<double> I(p, p+5); // khaoi tao tir mang C
l.push_back(3.4); // thém vao cudi
l.pop_front(); // xod phan tl&r dau
list<double>::iterator i = I.begin(); // phan tir dau
*1=4.122; // gan gid tri

i++; // phan ti ké tiép
l.insert(i, 5.0); // chén phan t&
l.erase(i); // xod phan ti
.sort(); // sap xép (tdng dan)

for (i = l.begin(); i !=l.end(); i++) // duyét xuoi
cout << *j<<“ 34

)



Cac I&p co san trong thw vién
STL cua C++

_—

v Thuat toan tim kiém

Phan t& I&n nhat, bé nhat:
vector<float>::iterator p =
max_element(a.begin()+2, a.end()-3);
list<string>::iterator p =min_element(l.begin(), l.end());
Dwa trén cac toan tlr so sanh — dinh nghia néu chwa cé
Tim dung gia tri:
list<float>::iterator p = find(p1, p2, 2.5f);
Tim theo tiéu chuan: can dinh nghia mét ham danh gia
bool isOdd(int i) { return i%2 == 1; }
list<int>::iterator p = find_if(p1, p2, isOdd),
Tim kiém va thay thé, xoa:
replace _if(p1, p2, isOdd, 10),
remove_if(p1, p2, isOdd), ac



Cac I&p co san trong thw vién

® STL cua C++
—_

v Thuat toan sap xép
= Sap xép mang:
+ Dung toan tir so sanh:
sort(a.begin(), a.end());
Phai dinh nghta toan ti “<” cho kiéu di¥ liéu dwoc chlra
+ Dung ham so sanh tw dinh nghia:
bool compare(const table& a, const table& b) {
return a.cl1<b.cl [[(a.c1==b.c1 && a.c2<b.c2),

/

sort(a.begin(), a.end(), compare),
= Sap xép danh séach:

l.sort();

l.sort(compare);

36



Cac I&p co san trong thw vién

¢ STL cua C++
—
< Xuat/nhap (input/output):
> Trong STL, viéc xuat nhap dwoc thédng qua cac “lubng
thong tin” (data streams)
v’ #include <iostream>
v Ludng xuat (output streams): dé xuat di lidu
= Toan tr <<
= L&p co sO: basic_istream<type>
v Ludng nhap (input streams): dé& nhap di liéu
= Toan twr >>
= L&p co sé: basic_ostream<type>
v' Lubng xuat nhap (input/output streams): cd xuat va nhap
= Toan t >>va <<
= L&p co sO: basic_iostream<type>
> Mdi kiéu ddi twong mudn lam viéc dwoc véi cac Iop trén
can phai dwoc dinh nghia todn t&r >> va << 37




Cac I&p co san trong thw vién

® STL clua C++
e

< Xuat/nhap (input/output): 1/O chuan
> Cac doi twong
v' cin thudc kiéu istream, twong dwong véi stdin
v' cout thudc kiéu ostream, twong dwong véi stdout
v' cerr thudc kiéu ostream, twong dwong véi stderr
v’ Céc dbi twong wcin, wcout, wcerr dé lam viéc véi Unicode
» Vidu:
int i; float a[10];
cout << "Nhapiva a[i]: ";
if (cin >>i>> ali]) {
cout << "a[" << i<< "] =" << a[i] << endl; cout.flush();
} else cerr << "Nhap du lieu loi" << end|;
» DPoc mdt dong:
v’ strings;
v' getline(cin, s);

38



Cac I&p c6 san trong thw vién

® STL clua C++
e

< Xuat/nhap (input/output): Doc ghi file

» Tuwong tw chuvong 4

39



Cac I&p co san trong thw vién

® STL clua C++
.

< Xuat/nhap (input/output): Dinh dang xuat di liéu
» Twong tw phan Xau ky tw cta chwong 2

40



Cac I&p c6 san trong thw vién
STL cua C++

e

v Tuan tw hoa (serialize):

La viéc chuyén ddi mot doi twong cod cau truc div liéu bat
ky thanh mot ludng théng tin cé thi tw dé co thé ghi ra roi
doc lai
Ung dung trong viéc truyén tin va lwu trir div liéu
V&i STL, ta c6 thé dinh nghia cac toan tlr >> va << dé
thwe hién serialize.
Vi du:
istream& operator >>(istream& is, SinhVien& sv) {
return is >> sv.ten >> sv.khoa >> sv.nam_sinh;
}
ostream& operator <<(ostream& os, SinhVien& sv) {
return os << sv.ten << sv.khoa << sv.nam_sinh;

}

41



Case study

_—

\/
0‘0

\/
0’0

Théng tin moét hoc sinh bao gom:

» Hotén.

» Diém van, toan.

Xay dwng lop hoc sinh cho phép thwc hién cac thao tac:
Nhap, xuat.

Lay ho tén, diém van, toan.

Gan gia tri cho ho tén, diém van, diém toan.

Tinh diém trung binh.

Xép loai theo tiéu chi:

. Gidi (>= 8.0), Kha (>= 7.0).

= Trung binh (>=5.0), Yéu (< 5).

Lap trinh bai tdp nhém theo hwéng dbi twong:

> Nhan dién mét sé dbi twong

> Hién thirc cac doi twong nay 4o
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