Class & Struct Il

Lap trinh nang cao



NOi dung chinh

Chu yéu la cac van dé cu phap

e Quyén truy nhap private/public cho bién/ham
thanh vién

* class so v&i struct

« Khoitao hang thanh vién

e Ham ban (friend)

e Caichéng toan tu

e Tach cai dat ham thanh vién ra khoi dinh nghta

* Tach file .h va .cpp



public / private?

struct Vector {

private: x va y la cac thanh vién dugc khai bao Ia private

double x;
double vy;

public: «—— | add() va print() la cac thanh vién public
Vector add(Vector other) {... }
void print() {...}

}s

// tai mot ham khong phai thanh vién cua struct/class
Vector v;
vV.Xx = 1.0; //L6i! x private

v.print(); //0k. print() public



public / private?

struct Vector { R R i ; R
BEAATeE Thanh vién private cua mot struct/class
double x; la thanh vién chi cé thé duoc truy nhap o bén
double y; trong dinh nghia va cai dat cua struct/class do.
public:

Vector add(Vector other) {... }
void print() {...}

¥ Thanh vién public cia mot struct/class 1a
thanh vién ma cé thé truy nhap duoc tur
bat cr dau trong pham vi cda bién struct/class.

// tai mot ham khong phai thanh vién cla struct/class
Vector v;
V.X = 1.0; //L6i! x private
v.print(); //0k. print() public



Thanh vién cua struct
mac dinh la public

struct Vector {
double x;
double vy;

Vector add(Vector other) {... }

void print() {...}
¥

// bén ngoai struct/class
Vector v;

x,y, add(), print() nghiém nhién
public ma khéng can gi ngoai
khai bao thong thuong

v.X = 1.0; //truy nhip bién thanh vién x cha v
v.print(); //truy nhdap ham thanh vién print() ciav




Class giong hét struct
ngoai trir quyén truy nhap mac dinh

struct Vector {
private:
double x;
double vy;

public:
Vector add(Vector other)
{...}
void print()
{...}
}s

class Vector {

private:
double x;
double vy;

public:
Vector add(Vector other)
{... }
void print()
{...}
}s

hoan toan twong duong




Class giong hét struct
ngoai trir quyén truy nhap mac dinh

struct Vector {
private:
double x;
double vy;

Vector add(Vector other)

{... }
void print()
{...}

}s

class Vector {

// khdng can khai bao private:
double x;
double vy;

Vector add(Vector other)

{... }
void print()
{...}

}s

hoan toan twong duong
mac dinh, thanh vién class la private




Cach khai bao thong dung cho class

class Vector {
double x;
double vy;

public:
Vector add(Vector other)
{... }
void print()
{...}
}s

class Vector {
public:
Vector add(Vector other)
{...}
void print()
{...}

private:
double x;
double vy;

}s




Tai sao can ca struct 1an class?

e CO struct |a vi ké thira struct cia C

 Class la thuat nglt quen thudc cua Iap trinh
hudng doi twong (C++ la ngdn nglt hwdng doi
twong)

* Tuy nhién: cu phap cua struct C va struct C++
khac nhau.

Khong dwoc dung struct C trong code C++
va nguoc lai!



Class / struct

e Khi nao nén dung class, khi nao nén dung struct?
* Thong lé:

— dung struct cho cau tric khéng can che private

— dung class cho cdc cau truc con lai

Tuy nhién, tuy chon cua tirng nguoi.

* Class va struct déu dung dé dinh nghia [ef¢ doi

twong. Moi bién thudc I&dp dé 1a mot ddi tuong.
 Tw nay ta goi:
Vector v; // v la doi tuwong (thudc 1&p) Vector
Vector* p = new Vector(); // p trd t&éi mot doi twong Vector



On lai best practice

class Vector {
double Xx;
double vy;

public:
Vector add(Vector other)
{... }
void print()
{...}
}s5

Héy chinh lai vi code néy gio bo const va khéng quan tédm téi wu héa
dé code ngan va do'n gidn dé doc



Tranh copy khi ham return két qua

class Vector {
double x;
double y;

Cho phép ddi s6 cé thé 1a mot hang

Tranh copy do6i s6 vao tham so

public:
Vectorf{double x/= e,égaﬁgie y=0) {... }

Vector* add(const Vector& other) const { ... }

void print() const {...
}s e \

Cho phép goi print() tir hang Vector Cho phép goi add() tir hang Vector

Cuwec ki quan trong: Tham chiéu other ddm bao khéng bao gi¢ null

Chinh lai vi code ndy gi¢r bo const va khéng quan tém téi wu hda
dé code ngdn va don gién dé doc



class Vector {
double x;
double vy;

public:
Vector(double x = 0, double y = 0) {
X = _X5Y=_Y;

}

Vector* add(const Vector& other) const {
return new Vector(x + other.x, y + other.y);

}

void print() const {
cout << "(" << x << "," <y <« ")

}
}s




Hang thanh vién dit liéu

class Screen {

const int width; // hang thanh vién dir liéu
const int height; // khéng thé thay déi gia tri
public:

Screen(double w, double h) {
width = w; // 16i cu phap

height = h; // 101 cd phap s b4 130 dé& khai tao

) width va height?

void change() {
width = 3; // 16i cu phdp va 16i ngir nghia
}
}s5



Hang thanh vién dit liéu

class Screen {

const int width; // hang thanh vién dir liéu
const int height; // khéng thé thay déi gia tri
public:

Screen(double w, double h) : width(w), height(h) {

// cac viéc khai tao khac
} /

Dung cu phap danh sach khoi tao

void—change{)—{
width—=35— // sai ngit nghia nén phai xéa bod
—3

}s




Lam sao dé truy nhap
bién thanh vién private?

class Vector { X va y dang la cac thanh vién private,
prlzatsi Ta muon truy cap x, y tr mot ham
ouble x; n b Lp s A
double y; khoéng phai thanh vién cua Vector
}; Phai lam sao?

void someTask(Vector v1l, Vector v2) {
double xx, vyy;
xx = vl.x + v2.x; // 16i bién dich
yy = vl.y + v2.y; // 16i bién dich



Truy nhap
bién thanh vién qua setter, getter

class Vector {

private: Cac ham khong phai thanh vién cua Vector
double Xx; s& dung getX() va getY() dé 13y gia tri
double y;

public:

double getX() { return x;}
double getY() { return y;}

}s K&t qua: TAT CA cac ham khong phai thanh
vién cla Vector déu duoc doc gid tricla x, y

void someTask(Vector vi1, Vector v2) {
double xx, yy;
xx = vi.getX() + v2.getX(); //ok
yy = vl.getY() + v2.getY(); //ok ...

}



Truy nhap
bién thanh vién qua setter, getter

Néu muénchi 1-2 ham
dwoc doc gia tri x,y
thi lam thé nao?



Khai bao mot ham la friend

class Vector { Khai bdo rang someTask() Ia friend cta Vector

double x; Z//
double y;

friend void someTask(Vector v1, Vector v2);

}; Ham duwoc Vector nhan la friend duorc
doc va ghi cac thanh vién private
void someTask(Vector vi1, Vector v2) {

double xx, yy; Z////

XX = vl.x + v2.y; //ok

vli.x = v2.y; //ok ...
} Ham khong phai friend cta Vector

khong duoc truy cap.

int otherTask(Vector v) {
double a = v.x; // 10i bién dich

}



Khi nao nén dung friend?

e Néu cd thé thay thé mét ham friend bang mét
ham thanh vién thi nén lam
* Chidung khi nao khong tranh duoc:

— Khéng thé chuyén thanh ham thanh vién

— Khéng thé cho setter va getter public (ai cling
dung duwoc)

— Sé thay vi du khi hoc vé template



Dinh nghia lai toan t&
operator overload

e Ta da cé thé lam:
Vector sum = vl.add(v2);
e Néu ta mudn dung dau cdng thi lam thé nao?
Vector sum =v1 + v2;

* Operator Overload — Pinh nghia lai toan tw
ma ta mudn dé dung dwoc cho kiéu dir liéu
ta muon.



Vi du: dinh nghia phép cong Vector

class Vector {

double x;

double y; Tén ham la phai la operator+,

operator-, operator*,

public: K/////

Vector operator+(const Vector& other) const {
Vector sum(x + other.x, y + other.y);
return sum;

}

K&t qua: vdi Vector vl, v2, v3, ta cd thé viét:

Ve?tf Vector s =v1 +v2 + v3;

s



Cau hoi

class Vector { |Returncon tré nhanh hon return mot doi
double x; tugng Vector.
double y; Co nén giam thoi gian sao chép gia tri tra vé
bang cach nay khéng?

public:
Vector* operator+(const Vector& other) const {
return new Vector(x + other.x, y + other.y);

}

Vec Liéu vdi Vector vl, v2, v3, ta cd thé viét biéu thirc sau?

(v1+ v2 + v3)
s



Con tro this cua doéi tuong

 Bén trong ham thanh vién,
ti khda this cho ta con tro

class Vector {

double x; t&i doi trong hién dang
double y; \ \ . A ,
chay ham thanh vién do.
public:
bool equals(const Vector& other) {
if (this == &other) return true;

return (x == other.x & & y == other.y);
}

void print() const {
cout << "(" << x << "," <y <« ")

¥



Con tro this cua doéi tuong

 Bén trong ham thanh vién,
ti khda this cho ta con tro

class Vector {

double x; t&i doi turong hién dang
double y; \ \ A ,
chay ham thanh vién do.

public:

Vector(double x = 0, double y = 0) {
X=_X5Y¥Y=_Y;

¥

void print() const {
cout << "(" <<« x <<« "," <y << ")";
}
¥



Con tro this cua doéi tuong

 Bén trong ham thanh vién,
ti khda this cho ta con tro

class Vector {

double x; t&i doi turong hién dang
double y; \ \ A ,
chay ham thanh vién do.

public:

Vector(double x = @, double y = 0) {
this->x = x; this->y = y;

¥

void print() const {
cout << "(" << this->x << "," << this-> y <<")";

}
}s



Template class

template <class T>

class MyPair {
T a, b;

public:
mypair (T first, T second) {a=first; b=second;}
T getmax ();

}s

template <class T>

T MyPair<T>::getmax () {
T retval = a>b ? a : b;
return retval;

¥




template <class T> Template CIaSS

class MyPair {
T a, b;

public:
mypair (T first, T second) {a=first; b=second;}
T getmax ();

¥

template <class T>

T MyPair<T>::getmax () {
T retval = a>b ? a : b;
return retval;

¥

int main () {
MyPair <int> myobject (100, 75);
cout << myobject.getmax();
return O;

}




Xem thém

* http://www.cplusplus.com/doc/tutorial/templates/

* learncpp.com


http://www.cplusplus.com/doc/tutorial/templates/

Tach cai dat ham
ra khoi dinh nghta class/struct

class Vector { Khai béo cac ham thanh vién &
double x; bén trong khai {} cla struct/class
double y;

public:
Vector(double x = 0, double y = 0);
Vector add(Vector other);

void print() const; Tén struct/class dé phan biét voi
cai dat cua cac ham thong thuong

s

Vector: :Vector uble x, double y) { ... }
Vector Vector::add(Vector& other) {... }

void Vector::print() {...} «. Dinh nghia cac ham thanh vién dat
bén ngoai khoi {} cla struct/class




Tach cai dat ham
ra khoi dinh nghta class/struct

class Vector { Gia tri mac dinh cla tham s6 phai dat
double x; tai khai bao ham thanh vién,
double y; khéng dat tai dinh nghia ham
public:
Vector (double x = 0, double y = 0);
¥
Vector::Vector (double x, double y) {
X = _X;
y = _Y;



Tach class/struct ra file riéng
dé tai sir dung

#include <iostream>

using namespace std; Flle VECtor.h -

class Vector {
double x;
double y;

public:
Vector(double x = 0, double 'y = 0);
Vector* add(const Vector& other) const;
void print() const;

};

Vector::Vector (double x, double y) {
X=_X;Y =_Y

}

Vector* Vector::add(const Vector& other) const {
return new Vector(x + other.x, y + other.y);

}

void Vector::print() const {
cout << "(" << X << " " << v << ")":

#tinclude <iostream>
#include "vector.h"

using namespace std;

int main() {
Vector a(1,2);
cout << &a << ": ";
a.print();

Vector b(10,20);

File program.cpp




Tach class/struct ra file riéng

dé tai sir dung

#include <iostream>
using namespace std;
class Vector {

double x;
double y;

#tinclude <iostream>

File vector.h -#include SN

using namespace std;

public:
Vector(double x =
Vector* add(const )
void print() const

};

Vector: :Vector (doub
X = _X5Y=_Y;

}

Vector* Vector::add(
return new Vector(:

}

Loi ich:
CA thé tai sir dung cai dat cau trdc Vector
trong nhiéu du an khac nhau.

Chua 6n:
Ai dung vector.h c6 thé nhin thay toan bd
cai dat va co thé sira ma ngudn

void Vector::print()

cout << "(" << x <¢ """

const {
<< VvV << ")Y":




Tach tiép

class Vector {
double x;
double y;

public:
Vector(double x =90, d
Vector* add(const Vecto
void print() const;

};

#tinclude <iostream>

File vector.h -#include SN

using namespace std;

uhle v = 0):

#include “vector.h”
#tinclude <iostream>

using namespace std;
Vector: :Vector (double

X= X, Y=Y,

¥

Vector* Vector::add(const Vector& other)

const {

Loi ich:

* Van cd thé tai st dung toan bd cai dat
cau truc Vector trong nhiéu du an khac
nhau. Chi can co file vector.h va file nhi
phan (khéng phai ma nguén cla
vector.cpp) =2 Che duoc chi tiét cai dat.

File vector.cpp File program.cpp




#ifndef VECTOR H  Tranh IGi l3p include
#define VECTOR_H

class Vector { khi co nhieu file
double x; cung include
double y;

mot thu vién

public:
Vector(double x = 0, double y = 0);

Vector* add(const Vector& other)
const;

void print() const;
}s
#endif




Bién dich thé nao?

e Bai thuwc hanh



