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Gidi thieu

* Ké thlrala mot dac diém cla ngon ngu dung dé
biéu dién mai quan hé dic biét gilra cac lop. Cac
|&p dwoc triru twgng hda va toé chire thanh mot
so d6 phan cap lop.

e K& thira la mot co ché triru twong hda. Thu tuc va
ham |3 co ché triru twong hda cho giai thuat,
record va struct la trru trong hoa cho di¥ liéu.
Khai niém I&p trong C++, két hop dit liéu va thd
tuc dé duoc kiéu dir liéu triru tugng vdi giao dién
doc lap voi cai dat va cho ngu‘m sir dung cam giac
thodi mai nhu kiéu dit liéu cé san
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Gidi thieu

e Ké thira [a mot mirc cao hon cua triru twong
hda, cung cap mot co ché gom chung cac l&p
co lien quan voi nhau thanh mot muc khai
quat hoa dac trueng cho toan bo cac I&p noi
trén. Cac |&p vdi cac dac diém tuong tu nhau
cé thé duoc td chirc thanh mét so d6 phan
cap ké thira. L&p & trén cung la triru tuwong
hda cua toan bo cac I&p 6 bén dudi no.
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Gidi thieu

e Quan héla 1: Ké thira dwoc st dung thong dung
nhat dé biéu dién quan hé la mot.
— M6t sinh vién la moOt ngu o
— M6t hinh tron la mot hinh ellipse
— MOt tam giac la mot da giac

e Ké thira tao kha nang xay dung |&p mai tir I6p da
cd, trong d6 ham thanh phan duoc thira huwong
tl [&p cha. Trong C++, ké thira con dinh nghia su
twong thich, nhéd dé ta cd co ché chuyén kiéu tu
dong.
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Gidi thieu

« K& thira vira co kha nang tao co ché khai quat
noa vira co6 kha nang chuyén biét hoa.

* K& thira cho phép t6 chirc cac I&p chia sé m3
chuwong trinh chung nh& vay ¢ thé dé dang
stra chita, ndng cap hé thong.

e Ké thira thuong duwoc dung theo hai cach: (1)
Phan anh moi quan hé giira cac I&p va (2) Chia
sé chi tiét cai dat cua cac 16p.
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Gidi thieu

e P& phan dnh mdi quan hé gitra cac 1op. La
cOng cu dé td chirc va phan cép I&p duwa vao
sw chuyén biét hoa, trong do mot vai ham
thanh phan cta I&p con la phién ban hoan
thién hoac dac biét hoa cua phién ban o |&p
cha. Trong C++ moi quan hé nay thuong duoc
cai dat st dung:

— Ké thura public.
— Ham thanh phan la phuong thirc ao
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Gidi thieu

e D& phan anh su chia sé m3 chuong trinh gitra
cac l&p khong cé quan hé vé mat ngir nghia
nhung co thé cd t6 chire dit liéu va ma chuong
trinh twong tuw nhau. Trong C++, co ché chia sé
ma nay thuwong dugc cai dat dung:

— Ké thtra private.
— Ham thanh phan khong la phuong thirc ao.
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Ké thira don

¢ K& thira don cé dugc dung dé thiét 1ap moi
guan hé la mot:
— M6t sinh vién la mét ngu o
— MOt nguoi lao dong la mot nguoi
— MOt con cop la mot dong vat
— MOt hinh tron la mét hinh ellipse
— M6t xe Itra la mét phuong tién di chuyén.
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Ké thira don

Person

-name: String
-birthYear: int

-ID: int
+eat ()
+sleep ()
+print()
Inher]tance
Student Employee
-studentID: int -salary: real
-GPA: int -employeelD: Type
ComEEEeddey +print()
+print()
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Ké thira don — Vi du mé& dau

« Xét hai khai niém nguoi va sinh vién v&i moi quan
hé tw nhién: mot sinh vién la mot nguoi. Trong
mot ngdbn nglt lap trinh huong doi tuwong nhu
C++, Java hay Objectlve C, ta ¢4 thé biéu dién khai
niém trén: mot sinh vién Ia MmOt nguwoi co thém
mot s6 thdong tin va mot so thao tac (riéng biét
cua sinh vién).

e Ta td chirc I&p sinh vién ké thira tir |&p ngudi. Lop
ngu’c‘yi dwoc goi la [&p cha (superclass) hay |&p co
s@ (base class). L&p sinh vién dugc goi la [&p con
(subclass) hay I&p dan xuat (derived class).
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class Person

{

Vidu mé dau (C++)

friend class Student;
char *name;

int birthYear;

int ID;

public:

}s

Person(const char *n, int y, int id) :
birthYear(y), ID(id) { name = _ strdup(n); }
~Person() { delete[] name; }

void eat() const { cout << name <<
of rice"; }

void sleep() const { cout << name <<
hours of rice"; }

void print() const;

f;iend ostream& operator << (ostream &os, Person&
P)s

eats 3 bows

sleeps 8
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class Student : public Person Vidumo dau (C++)

{
char *major;
int studentID;
double GPA;
public:

Student(const char *n, int y, int id, const char *m,
int stId, double g) : Person(n, y, id),
studentID(stId), GPA(g) { major = _ strdup(m); }

~Student() { delete[] major; }
void print() const;

}s

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

{

return os << "Person, name: << p.name << “, birth

year: << p.birthYear << ", ID: " << p.ID;

¥
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ostream& operator << (ostream &os, Person& p)

{

return os << "Person, name: " << p.name << “, birth

year: << p.birthYear << ", ID: " << p.ID;
}
void Person::print() const
{

cout << "Person, name: << name << ", Identity: " <<
ID << ", birth year: " << birthYear;

¥

void Student::print() const

{
// Person::print();

// cout << ", student Identity: " << studentID << ",

major: " << major << "GPA: " << GPA;
cout << "Student, name: " << name << ", id: " <«
studentID << ", major: " << major;
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int main()

{

Vidu mé dau (C++)

Person pl1("Le Van Nhan", 1980, 20978666);

Student s1("Vo Vien Sinh", 2000, 20978662, "Toan Ung
Dung", 180194, 9.2);

cout << "1.\n";
pl.eat(); cout << "\n";
sl.eat(); cout << "\n";

cout << "2.\n";

pl.print(); cout << "\n";
sl.print(); cout << "\n";
sl.Person::print(); cout << "\n";

cout << "3.\n";
cout << pl << "\n";
cout << s1 << "\n";
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Ty dong ké thira cac dac tinh cua I&p cha

Khai bao
class Student : public Person

{
/] ..

}s

cho biét I&p sinh vién ké thira tr I1&p nguoi. Khi
ddé sinh vién duoc thira huong cac dac tinh cua
|&p nguoi.

NNL — Khoa Toan Tin DPHKHTN
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Ty dong ké thira cac dac tinh cua I&p cha

e V& mat di¥ liéu: Moi dbi tuwong sinh vién tu
dong co thanh phan di¥ liéu ho tén va nam
sinh cua nguai.

e Vé mat thao tac: L&p sinh vién duwoc ty dong

€ thira cac thao tac clia ldp cha. Pay chinh Ia

kha nang st dung lai ma chwong trinh.

e Riéng phuong thirc thiét 1ap khong dwoc ké
thua.
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Vidu mé dau (C++)

int main()

{

Person pl("Le Van Nhan", 1980, 20978666);

Student s1("Vo Vien Sinh", 2000, 20978662,
"Toan Ung Dung", 180194, 9.2);

pl.eat(); cout << "\n";
sl.eat(); cout << "\n"; // From class Person

pl.print(); cout << "\n";
sl.print(); cout << "\n";
sl.Person::print(); cout << "\n";

//
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Ty dong ké thira cac dac tinh cua I&p cha

K& thira public nhu trén ham y rang mot doi
twong sinh vién [a mot doi tvgng nguwoi. Bat
ky noi nao cho dgi mot doi twong thudc [&p
cha (vd: ngudi) cé thé dua vao d6 mot doi
tuvong thudc [op con (vd:sinh vién). Bo chinh
la co ché chuyén kiéu ty dong.

e Kha nang thira huong cac thao tac cua lop co
s& co thé duoc truyén qua vo han murc.
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Dinh nghta lai dac tinh & [&p con

e L&p con cd thé dinh nghia lai (override) cac
dac tinh da co o 1op cha, viéc dinh nghia chu
véu la phuwong thire, bang cach khai bao gidng
hét nhu & 10p cha.

 Viéc dinh nghta lai thao tac & |dp con duwoc
thuc hién khi thao tac o |&p con khac thao tac
& 16p cha. Thong thwong la cac thao tac xuat,
nhap.
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class Student : public Person
{

char *major;

int studentID;

double GPA;
public:

Student(const char *n, int y, int id, const char *m,
int stId, double g) : Person(n, y, id),
studentID(stId), GPA(g) { major = _ strdup(m); }

~Student() { delete[] major; }
void print() const;
// Override Person::print

}s

void Student::print() const
{

<< name << ", id: <<

<< major;

cout << "Student, name:
studentID << ", major:
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Dinh nghta lai dac tinh & [&p con

 Ta cling cé thé dinh nghia lai thao tac & 1&p con
trong trwong hop giai thuat o I&p con don gian
hon (t6 mau da giac, tinh modun cla s6 3o...).
class Polygon {

/] ...
public:
void draw() const;
void fill() const;
}s
class Rectangle : public Polygon {
public:
void fill() const;

¥
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Dinh nghta lai dac tinh & [&p con

* Hoac thao tac o I&p con khoéng co tac dung:
class Ellipse

{
public:

void rotate(double rotangle) { /* rotate */}
¥

class Circle:public Ellipse

{
public:

void rotate(double rotangle){/*do nothing*/}
¥
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Rang budc nglt nghia & 1dp con

* K& thtra cé thé duoc dp dung cho quan hé mangy
nghia rang bubc, doi twong & |&p con la doi
twong o 16p cha nhwng cé dit liéu bi rang buodc.

— H‘!nh tron la Ellipse rang budc ban kinh ngang doc
bang nhau.

— S6 a0 la s6 phire rang budc phan thyc bang 0.

— Hinh qung la hinh chir nhat rang budc hai canh ngang
va doc bang nhau...

e Trong trueo'ng hop nay, cac ham thanh phan phai
bao dam su rang buoc dit lieu duogc ton trong.
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Rang budc nglt nghia & 1dp con

class CEllipse: public CShape

{
Point T;
double rx, ry;
public:

CEllipse(double x, double y, double a, double b)
:T(6Y), rx(2), ry(b) {}

void Move(double dx, double dy) { T.Move(dx, dy); }
void Scale(double s) { rx *= s; ry *= s; }

void xScale(double s) { rx *= s; }

void yScale(double s) { ry *= s; }

}s
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Rang budc nglt nghia & 1dp con

class CCircle : public CEllipse

{
public:
CCircle(double x, double y, double r):
CEllipse(x, y, r, r) {}
void xScale(double s) { Scale(sgrt(s)); }
void yScale(double s) { Scale(sqgrt(s)); }
}s
/] ...

CCircle c(1le0, 200, 50);
c.xScale(1.5)
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Pham vi truy xuat

» Khi thiét 1ap quan hé ké thira, ta van phai
quan tdm dén tinh déng gdi va che dau thong
tin. Diéu nay dan dén van dé xac dinh anh
hudng cla ké thira dén pham vi truy xuat cac
thanh phan cua I&p. Hai van dé duoc dat ra la:
— Truy xuat theo chiéu doc

— Truy xuat theo chiéu ngang


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Pham vi truy xuat

* Truy xudt theo chiéu doc: Ham phuong thirc cta lop
con cé quyén truy xuat cac thanh phan riéng tu cua
|&p cha hay khéng? Vi chiéu truy xuat la tr 16p con,
chau lén I&p cha nén ta goi la truy xuat theo chiéu doc.

* Truy xudt theo chiéu ngang: Cac dac tinh (thudc tich va
phuong thirc) cda Idp cha, ké thira xudng I&p con, thi
tlr bén ngoai cé quyén truy xuat théong qua doi twong
cua l&dp con hay khéng? Trong truong hop nay, ta goi la
truy xuat theo chiéu ngang.
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Truy xuat theo chiéu doc

e L&p con cd quyén truy xuat cac thanh phan clda l&p cha
hay khéng, hay tong quat hon, phdn chwong trinh nao
cd quyén truy xuat cac thanh phan cda I&p cha, hoan
toan do |&p cha quyét dinh. Diéu dé duwoc xac dinh
bang thudc tinh truy xuét.

* Trong truong hop I&p sinh vién ké thira tr 1&p ngu o,
truy xuat theo chiéu doc cé nghia liéu |&p sinh vién ¢
quyén truy xuat cac thanh phan ho tén, nam sinh cuta
|&p ngudi hay khong. Chinh xac hon mot doéi twong
sinh vién co quyén truy xuat ho tén cta chinh minh
nhwng dwoc khai bao ¢ |&p nguoi hay khong?
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Truy xuat theo chiéu doc

e Thudc tinh truy xudt cia mot la dac tinh ca mot
thanh phan cuta |&p cho biét nhirng noi nao cé
quyén truy xuat thanh phan do.

e Thudc tinh public: Thanh phan nao cé thudc tinh
public thi cé thé dwoc truy xuat tir bat c& noi nao
trong chwong trinh (tr sau khai bao lop).

e Thudc tinh private: Thanh phan nao cé thudc tinh
private thino la riéng tu cua |&p dé. Chi co cac
ham thanh phan cua I0’p va ngoai |é |a cac ham
ban duogc phep truy Xuat, ngay ca cdc lop con
ciing khéng co quyén truy xudt.
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class Person

{
char *name;
int birthYear;
int ID;

public:
Person(const char *n, int y, int id) :
birthYear(y), ID(id) { name = _ strdup(n); }
~Person() { delete[] name; }
void print() const;

}s

void Person::print() const

{
cout << "Person, name: " << name << ", Identity:
" << ID << ", birth year: " << birthYear;

}
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class Student : public Person

{
char *major;
int studentID;
double GPA;

public:
Student(const char *n, int y, int id, const char *m,
int stId, double g) : Person(n, vy, id),
studentID(stId), GPA(g) { major = _ strdup(m); }
~Student() { delete[] major; }
void print() const; // Override Person::print

}s5 Error: Cannot

{

access name
void Student::print() const

<< name << ", 1id:
<< major;

cout << "Student, name: <<

studentID << ", major:
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Truy xuat theo chiéu doc

* Trong vi du trén, khéng cé ham thanh phan
nao cua ldp sinh vién (Student) cd thé truy
xuat cac thanh phan riéng tw nhu ho tén, nam
sinh cua I&dp Nguwoi (Person). Noi cach khac,
|&p con khéng ¢ quyén vi pham tinh ddng goi
cla 1&p cha. Poan chwong trinh trén giy ra |0i
luc bién dich.

* Ta cd thé khac phuc duoc 16i trén nho khai
bao |&p Student la ban cua I&p Person.
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class Person

{ :

friend class Student; .SuMentB
friend of Person

char *name;
int birthYear;
int ID;

public:
Person(const char *n, int y, int id) : birthYear(y),
ID(id) { name = _ strdup(n); }
~Person() { delete[] name; }
void print() const;

}s

void Person::print() const

{

cout << "Person, name:
ID << ", birth year: "

<< name << ", Identity: " <<
<< birthYear;
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class Student : public Person

{
char *major;
int studentID;
double GPA;

public:
Student(const char *n, int y, int id, const char *m,
int stId, double g) : Person(n, vy, id),
studentID(stId), GPA(g) { major = _ strdup(m); }
~Student() { delete[] major; }
void print() const; // Override Person::print

¥ Ok, name can

{

be accessed
void Student::print() const

<< name << ", 1id:
<< major;

cout << "Student, name: <<

studentID << ", major:
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Truy xuat theo chiéu doc

e Cach |am trén giai quyét dwoc nhu ciu cla
nguwoi st dung khi mudn tao I&p con cé quyén
truy xuat cac thanh phan dit liéu private cla
|&p cha. Tuy nhién né doi hdi phai sira doi lai
|&p cha va tat ca cac |&p & cap cao hon mai khi
mot |&p con maira doi.

* Vidu thém cac lép nghé si, ca si, sinh vién tai
chirc...
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Truy xuat theo chiéu doc

e Cach |am trén giai quyét dwoc nhu ciu cla
nguwoi st dung khi mudn tao I&p con cé quyén
truy xuat cac thanh phan dit liéu private cla
|&p cha. Tuy nhién né doi hdi phai sira doi lai
|&p cha va tat ca cac |&p & cap cao hon mai khi
mot |&p con maira doi.

* Vidu thém cac lép nghé si, ca si, sinh vién tai
chirc...
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Thuoc tinh protected

* Thudc tinh protected la phuong tién dé tranh
phai slra d6i l&p co s& khi céd Idp con médi ra doi.
Nho dé nd bao duoc tinh dong cua mot Idp. Khai
bdo mdt thanh phan nao cé thudc tinh protected
twong duong véi qui dinh trude tat ca cac lop
con, chau sau nay déu la ban cua thanh phan do.

 Thong thuwong ta dung thudc tinh protected cho
cac thanh phan dit liéu va thudc tinh public cho
ham thanh phan.
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class Person

{

protected:
char *name;
int birthYear;
int ID;

public:
Person(const char *n, int y, int id) : birthYear(y),
ID(id) { name = _ strdup(n); }
~Person() { delete[] name; }
void print() const;

}s

void Person::print() const

{

cout << "Person, name:
ID << ", birth year: "

<< name << ", Identity: " <<
<< birthYear;
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class Student : public Person

{

protected:
char *major;
int studentID;
double GPA;

public:
Student(const char *n, int y, int id, const char *m,
int stId, double g) : Person(n, vy, id),
studentID(stId), GPA(g) { major = _ strdup(m); }
~Student() { delete[] major; }
void print() const; // Override Person::print

¥ Ok, name can

{

be accessed
void Student::print() const

cout << "Student, name:
studentID << ", major:

<< name << ", id: " <«
<< major;
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Thuoc tinh protected

e Cac thudc tinh public, private, protected va
khai bdo friend cho nhitrng noi nao cé quyén
truy xuat dén cac thanh phan cda lop. Cho hay
khong cho noi nao trong chuong trinh duorc
truy xuat dén (thanh phan cua) I&dp hoan toan
do |&p quyét dinh.
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Truy xuat theo chiéu ngang

e Thanh phan (protected va public) cta I&p khi da
ké thira xudng |&p con thi bén ngoai cd quyén
truy xuat théng qua doi twong thudc |&p con hay
khéng? Diéu nay hoan toan do I&p con quyét
dinh bang thudc tinh ké thtra.

e CO6 hai thudc tinh ké thira Ia ké thira public va ké
thwa private.

o Ké thtra public: L&p con ké thira public tir [&p cha
thi cadc thanh phan protected cta I&p cha tré
thanh protected cta I&p con, cac thanh phan
public cua I&p cha tro thanh public cua |&p con.
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Ké thira public

* Trong ké thira public: Moi thao tac public cta
|&p cha duoc ké thira xudng I&p con. Vi vay ta
cé thé sir dung thao tac clia l&p cha cho doi
tuwong thudc 1op con.

* Ta qui dinh k& thira public bang tir khoa public
theo sau dau hai cham khi thiét 1ap quan hé ké
thua.
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class Student : public Person

{

protected:

char *major;
int studentID;
double GPA;

public:

s

Student(const char *n, int vy, int id,
const char *m, int stId, double g) :
Person(n, vy, id), studentID(stId), GPA(g)
{ major = _ strdup(m); }

~Student() { delete[] major; }

void print() const; // Override
Person: :print
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int main()

{

Person pl("Le Van Nhan", 1980, 20978666);

Student s1("Vo Vien Sinh", 2000, 20978662,
"Toan Ung Dung", 180194, 9.2);

pl.eat(); cout << "\n";
sl.eat(); cout << "\n";

pl.print(); cout << "\n";
sl.print(); cout << "\n";
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Ké thira public

* Do dugc thira huong cac dac tinh cua lop cha
nén ta dung ké thira public khi va chi khi cé
quan hé [a moét tir I&dp con dén I&p cha.

e Hau hét cac truvong hop ké thira Ia ké thira
public, n6é cho phép tan dung lai ma chuong
trinh, déng thoi tao kha nang thu gom cac dac
diém chung cta cac |&p vao moét 16p co s&
(khdai quat hod), nhé&r d6 dé dang nang cap va
stra chita (bao tri).
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Ké thira private

* CO nhirng truvong hop cac lédp khong co quan hé
vOi nhau vé mat nglt nghia nhung chia sé chung
chi tiét cai dat, néu dung ké thira public thi sai
khai niém vi I[&p con sé thira hudng cac thao tac
no khéng co tu 1op cha.

o Ké thtra private: L&p con ké thira private tu 1&p
cha thi cac thanh phan protected va public cla
|&p cha tro thanh private cua I&dp con. NGi cach
khac moi thao tac cta I&p cha déu bj I&p con che
dau. Vi vay, nhi tir bén ngoai thi I1dp con khéng cé
cac thao tac ma l&p cha co.
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Ké thira private

* S dung ké thira private, ta cé thé chia sé chi tiét
cai dat (ciu truc dir liéu va m3 chuwong trinh)
gitra cac twong tv nhau nhwng van gitr duoc tinh
than cla tirng 16p.

 Vidu:Ldp List biéu dién khai niém danh sach lién
két, |&p Stack biéu dién khai niém danh sach hoat
dong theo nguyén tac LIFO, I&p Set biéu dién khai
niém tap hop. Néu td chirc Stack, Set nhu danh
sach lién két, cé thé dung ké thira private dé tan
dung chi tiét cai dat chung.
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typedef int Item;

class Link

{

s

friend class List;

friend class ListIterator;

Link *next;

Item e;

Link(Item a, Link *p) :e(a) { next
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class List
{
friend class ListIterator;
Link *last;
public:
void Insert(Item a);// add at head of list
void Append(Item a);// add at tail of list
Item *GetFirst();// return and remove head of list
void CleanUp();
List() { last = NULL; }

List(Item a) { last = new Link(a, NULL); last->next =
last; }

~List() { CleanUp(); }

bool Empty() const { return last == NULL; }
bool IsMember(Item x) const;

int Count() const;

void View() const;

}s
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class Stack : private List
{
public:

Stack() :List() {}

bool Push(Item x) { Insert(x); return
true; }

bool Pop(Item *px);

bool Empty() const { return
List::Empty(); }

s
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Ké thira private

e Cacldp Stack va Set tan dung duoc cau truc dit liéu va
chi tiét cai dat cda l&p List, nhwng khong bij trd thanh
List vi st dung ké thira private. Cac thao tac cla List
khong bi ké thira xudng |&p con Stack va Set.

e MOt s6 ham thanh phan cta |&p co sé List cd thé can
thiét & I&dp con nhw ham Empty trong I&p Stack, ham
Empty, IsMember, Count trong Idp Set... Ta dlnh nghia

lai nhitrng ham nay bang cach goi lai phién ban trong
|&p List.

e MOt cach thay thé viéc viét lai ham nhu trén la khai
bdo lai cdc danh hiéu nay trong phan publlc cua l&p con
bang cach sir dung phép toan phan gidi pham vi.
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class Stack :private List {

public:
Stack() :List() {}

}s

bool Push(Item x) { Insert(x); return true; }

bool Pop(Item *px);

List::Empty;
bool Empty() const { return List::Empty(); }

class Set :private List {

public:
Set() :List() {}

}s

void

List:
List:
List:
List:

Add(Item x) { if (!List::IsMember(x)) Insert(x); }

:Empty;

: IsMember;
:Count;
:View;

CuuDuongThanCong.com
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Tan dung ma chung khéng dung ké
thua

e Ta dung ké thira private trong cac truong hop
mudn tan dung m3a chuong trinh chung va co
thé mudn ké thira mot phan nhung khéng
phai tat ca cac thao tac cla Iop co so.

e Ta ludn ludn cd thé tdn dung ma chuong trinh
chung bang ké thira private nhu trén, nhung
cling c6 thé khdng can dung ké thura.
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class Stack {
List 1;

public:
Stack() :1() {}

bool Push(Item x) { l.Insert(x); return true; }
bool Pop(Item *px);

bool Empty() const { return 1l.Empty(); }

}s
class Set :private List {
List 1;
public:
Set() :List() {}
void Add(Item x) { if (!List::IsMember(x)) Insert(x); }
bool Empty() const { return 1l.Empty(); }
bool IsMember(Item x) const { return 1.IsMember(x); }
int Count() const { return 1l.Count(); }
void View() const { 1l.View(); }
}s
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class Point
{
double x, vy;
public:
Point(double xx, double vyy);

void move(double dx, double dy) { x += dx; y +=
dy; '}

¥
class Circle : private Point
{
double radius;
public:

Circle(double tx, double ty, double rr) :
Point(tx, ty), radius(rr) {}

Point: :move;

}s
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class Point
{
double x, y;
public:
Point(double xx, double vyy);
void move(double dx, double dy) { x += dx; y += dy; }

}s

class Circle
{
double radius;
Point center;
public:

Circle(double tx, double ty, double rr) :center(tx, ty),
radius(rr) {}

void move(double dx, double dy) { center.move(dx, dy); }
}s
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Ké thira trong Objective-C

* Trong Objective C, moi |&p déu phai cé 1&p co
sO. L&p co s& cd thé do ngudi sir dung dinh
nghia, hoac la I&p NSObject.

e Moi ldp déu ké thira tir I&p NSObject, truc
ti€p hodc gian tiép.

* L&p con mac nhién thira huong cac dac tinh
ctia I&p cha, bao gdbm cau triac dit liéu va cac
thao tac.
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_ . Person class
@interface Person : NSObject

@property (copy, nonatomic) NSString *name;
@property int birthYear, ID;

-(instancetype) initWithName: (NSString *)n andYear:
(int)y andld: (int)i;
-(void) setName: (NSString *)n andYear: (int)y andld:
(int)i;
-(void) eat;
-(void) sleep;
-(void) print;
@end
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#import "Person.h"
@interface Student : Person
@property int studentID;
@property double GPA;
@property (copy, nonatomic) NSString* major;

-(instancetype)initWithName:(NSString *)n
andYear:(int)y andld:(int)i andStld: (int)stld andGPA:
(double) g andMajor: (NSString *) s;

-(void) print;  // Override
@end
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#import "Person.h”
@implementation Person
@synthesize name, birthYear, ID;
-(instancetype) init {
self = [super init];
if (self) { name = @"To Van Ve";
birthYear = 2000;
ID = 209766213;
}

return self;

}

-(instancetype) initWithName: (NSString *) n andYear: (int)y
andId: (int)i {

self = [super init];

if (self) {
name = n;
birthYear = y;
ID = i;

}

return self;
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-(void) setName: (NSString *)n andYear: (int)y andId:

(int)i {
name = n;
birthYear = y;
ID = 1;

}

-(void) print {
NSLog(@"%@ %d %d", name, birthYear, ID);
}

-(void) eat {
NSLog(@"%@ eats three bowls of rice", name);
¥

-(void) sleep {
NSLog(@"%@ sleeps eight hours a day", name);

}
@end
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#import "Student.h”

@implementation Student@synthesize studentID, GPA,
major;

-(instancetype)initWithName:(NSString *)n andYear:(int)y
andld:(int)i andStld: (int)stld andGPA: (double) g andMajor:
(NSString *) s {

self = [super initWithName: n andYear: y andld: i];
if (self) {

student|D = stld;

GPA =g;

major = s;

J

return self;}

-(void)print{ [super print]; NSLog(@"student id: %d,
GPA: %.2f, major: %@", studentID, GPA, major);}@end
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#import "Student.h”
@implementation Student@synthesize studentID, GPA, major;
-(instancetype)initWithName: (NSString *)n andYear:(int)y
andId: (int)i andStId: (int)stId andGPA: (double) g
andMajor: (NSString *) s {

self = [super initWithName: n andYear: y andId: i];

if (self) {
studentID = stId;
GPA = g;
major = s;

}

return self;
}
-(void)print {
[super print];
NSLog(@"student id: %d, GPA: %.2f, major: %@",
studentID, GPA, major);

}
@end
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#import <Foundation/Foundation.h>
#import "Student.h”

int main(int argc, const char * argv[]) {

@autoreleasepool {

Person *n = [[Person alloc] initWithName:
@"Le Van Nhan" andYear:1991 andId:20976541];
Student *p = [[Student alloc] initWithName:
@"Vo Vien Sinh" andYear:2000 andId:20976542
andStId: 182001 andGPA: 9.9 andMajor:
@"Computer Science"];

[n print];
[p print];
}

return 0;
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Khoi dong va don dep

e Moi doi twong thudc I&p con déu chira cac thanh
phan di liéu clia cac 16p co s&. CO thé xem 1&p
con cé cac thanh phan ngam dinh la thanh phan
cua l&p co so.

« Khi mot déi tuwgng thudc I&p con dugc tao ra, cac
thanh phan thudc 16p co so cling dugc tao ra,
nghia la phuong thirc thiét 1ap cda cac I&p co s&
phai dwoc goi.

e Trinh bién dich tw dong goi phuwong thirc thiét 1ap
clia cac I&p co s& cho cac doi tuwong (co s&)
nhdng vao doi twong dang dugc tao ra.
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Khoi dong va don dep

* DOi v&i phuong thire thiét 1ap cta mot [&p
con, cong viéc dau tién la goi phuong thirc
thiét 1ap cta cac l1op co so.

* Néu moi phwong thirc thiét [ap cta I16p co so
déu doi hdi phai cung cap tham soé thi I&p con
bat budc phai cé phuong thirc thiét 1ap dé
cung cap cac tham sé do.

e Trong C++, ci phap dau hai cham (:) duoc
dung dé khd&i dong thanh phan I&p co so.
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class Point
{
double x, vy;
public:
Point(double xx, double vyy);

void move(double dx, double dy) { x += dx; y +=
dy; '}

¥
class Circle : private Point
{
double radius;
public:

Circle(double tx, double ty, double rr) :
Point(tx, ty), radius(rr) {}

Point: :move;

}s
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class Student : public Person

{

protected:

char *major;
int studentID;
double GPA;

public:

s

Student(const char *n, int vy, int id,
const char *m, int stId, double g) :
Person(n, vy, id), studentID(stId), GPA(g)
{ major = _ strdup(m); }

~Student() { delete[] major; }

void print() const; // Override
Person: :print
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Khoi dong va don dep
e Phuong thirc thiét [ap ban sao la can thiét

trong trwong hop doi twong cd cap phat tai
nguyén (co dir liéu luan ly).
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class Person

{

protected:
char *name;
int birthYear;

int ID;

public:
Person(const char *n, int y, int id) :
birthYear(y), ID(id) { name = _ strdup(n); }

Person(const Person &p):

birthYear(p.birthYear), ID(p.ID) { name =
__strdup(p.name);

~Person() { delete[] name; }
void print() const;

s
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class Student : public Person
{
protected:
char *major;
int studentID;
double GPA;
public:

Student(const char *n, int y, int id, const

char *m, int stId, double g) : Person(n, v,

id), studentID(stId), GPA(g) { major =
strdup(m); }

g%udent(
~Student() { delete[] major; }
void print() const; // Override Person::print

s
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class Student : public Person
{
protected:
char *major;
int studentID;
double GPA;
public:

Student(const char *n, int y, int id, const char
*m, int stId, double g) : Person(n, vy, id),
studentID(stId), GPA(g) { major = _ strdup(m); }

Student(const Student &s) : Person(s),
studentID(s.studentID), GPA(s.GPA) { major =
strdup(s.major);

:gtudent() { delete[] major; }
void print() const; // Override Person::print

}s
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Khoi dong va don dep

« Khi mot doi twong bi huy di, phuong thirc huy
bo cla nd sé duoc goi, sau do phwong thirc
huy bo cua cac lop co so sé dwoc goi mot cach
tw dong. Vi vay |&p con khong can va cling
khong duoc thuc hién cac thao tac don dep
cho cac thanh phan thudc 1&p cha.

(MGi 1&p can duoc ton trong quyén tu chd).
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class Student : public Person
{
protected:
char *major;
int studentID;
double GPA;
public:

Student(const char *n, int y, int id, const char
*m, int stId, double g) : Person(n, vy, id),
studentID(stId), GPA(g) { major = _ strdup(m); }

Student(const Student &s) : Person(s),
studentID(s.studentID), GPA(s.GPA) { major =
strdup(s.major);

:gtudent() { delete[] major; }
void print() const; // Override Person::print

}s
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Khoi dong trong Objective C

 Ta cé thé khai ddng ddi twong trong Objective C bang
cach dinh nghta lai (override) phuwong thirc init cua
|&p co s& NSObject.

-(instancetype)init { Ty khai dong 0/1
self = [super init]; néu quén khai dong
if (self) {
numerator = 0;
denominator = 1;// or [self set: @ over:

1];
}

return self;
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int main(int argc, const char * argv[]) {
@autoreleasepool {
Fraction *a = [[Fraction alloc] init];
[a set : 1 over : 3];
Fraction *b = [[Fraction alloc] init];
[b set : 5 over : 6];
Fraction *c = [[Fraction alloc] init];

(2 print];
b print];
[C print];
}
return 9;
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Con tro va ké thira

Con tro trong ké thira hoat ddng theo nguyén tac sau:

* Con trd dén doi twong thudc 1dp co sd thi cd thé trd
dén cac doi twong thudc |&p con.

* Piéu nguwoc lai khdng dung, con troé dén doéi twong
thudc |&p con thi khdng thé trd dén cac déi twong
thudc [&p co so.

* Ta co thé ép kiéu dé con tré dén dai tuong thudce 16p
con cO thé tro dén dai tuong thudc 16p co sb. Tuy
nhién thao tac nay co6 thé nguy hiém.

e S dung ép kiéu dung cach co thé gidi quyét bai todn
quan ly mdt danh sach cac doi twong khac kiéu.
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int main()

{

Person n("Le Van Nhan", 1980, 20978666);

Student s("Vo Vien Sinh", 1984, 20978662,

"Toan Ung Dung", 180194, 9.2);
Person *pn;
Student *ps;

pn
pS
pn
pS
pS
pS
pS

&n;

&s;

&s;

&n; // Sai

pn; // Sai

(Student *)&n; // Sai logic
(Student *)pn;
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Chuong 4 — Ké thura

L&A
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