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BAl TOAN DA HINH

e Baitodn: Quan ly mdt danh sach cac doi tuwong cé
kiéu cé thé khac nhau

e Haivan dé can gidi quyét : Cdch lwu tri¥ va thao
tac xu ly.

o V& lwu trir: Ta c6 thé dung union. Nhuoc diém:
lang phi khong gian lwu trir.
Giai phap thay thé: lwu trir d6i twong bang dung
kich thudc ciia n6 va dung mot danh sach (mang,
dslk,...) cdc con tro dé quan ly cac déi tvong.
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BAl TOAN DA HINH

V@& thao tdc, phai thod yéu cau da hinh: Thao
tac c6 hoat dong khac nhau &ng voi cac loai
doi twong khac nhau.

* Cé hai cach gidi quyét la viing chon kiéu va
phuwong thire ao.
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VUNG CHON KIEU

« Xét|dp Nguoiva cac |dp ké thira tir |dp Nguwoi
la sinh vién va cong nhan. Thao tac ta quan
tam |3 Xuat. Ta can bao dam thao tac xuat ap
dung cho Iop sinh vién va |&p cong nhan khac
nhau.
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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
int stId, double g) : Person(n, vy, id),
studentID(stId), GPA(g) { major = _ strdup(m); }

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

}s

void Student::print() const

{
cout << "Student, name: " << name << ", id: " <«
studentID << ", major: " << major;
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class Employee : public Person
{

int empID;

double salary;
public:

Employee(const char *n, int y, int id, int eld,
double s) : Person(n, vy, id), empID(eld),

salary(s) { }
void print() const; // Override Person::print

}s

void Employee::print() const

{
cout << "Employee, name:
empID << ", salary: "

¥

<< name << ", id: " <«
<< salary;
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void printList(Person *ap[], int n) Test program 1

{
for (int 1 = 0; 1 < n; i++)
{
ap[i]->print();
cout << "\n";

}
}

int main()
{
Person *a[] = {
new Person("Le Van Nhan", 1980, 20978666),

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

new Employee("Le Nhan Cong", 1994, 20971732, 2156, 5e6)
}s
printList(a, 3);

¥
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Vung chon kiéu

Xuat liéu:
Person, name: Le Van Nhan, Identity: 20978666, birth year:
1980

Person, name: Vo Vien Sinh, Identity: 20978662, birth year:
2000

Person, name: Le Nhan Cong, Identity: 20971732, birth year:
1994

e TAt cd moi d6i tuwong déu dugc quan diém
nhu nguwoi vi thao tac dugc thuc hién thong
qua con trd dén Iop Person.
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int main()

{

Test program 2

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

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

Employee e("Le Nhan Cong", 1994, 20971732,
2156, 5e6);

p.print(); cout << "\n";
s.print(); cout << "\n";
e.print(); cout << "\n";

Person *a[] = { &p, &s, &e };
printlList(a, 3);
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Test program 2 output

Person, name: Le Van Nhan, Identity: 20978666,
birth year: 1980

Student, name: Vo Vien Sinh, id: 180194, major:
Toan Ung Dung

Employee, name: Le Nhan Cong, id: 2156, salary:
5e+06

Person, name: Le Van Nhan, Identity: 20978666,
birth year: 1980

Person, name: Vo Vien Sinh, Identity: 20978662,
birth year: 2000

Person, name: Le Nhan Cong, Identity: 20971732,
birth year: 1994
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Vung chon kiéu

e Dé bdo dam xuat liéu tuong ing véi doi
twong, phai cé cach nhan dién doi twong, ta
thém mot vung dit liéu vao |&p co s& dé nhan
dién, vung nay co gia tri phu thudc vao loai
cla doéi twong va duoc goi la vung chon kiéu.

e Cac doi twong thudc |op Person cé clng gia tri
cho vung chon kiéu, cac déi twgng thudc 16p
Student c6 gia tri cha vung chon kiéu khac cua
|&p Person.


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

class Person

{

char *name;
int birthyear, ID;

public:

enum PTYPE { PERSON, STUDENT, EMPLOYEE };

protected:

PTYPE personType;

public:

}s

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

Person(const Person &p) : birthYear(p.birthYear),
ID(p.ID), personType(p.personType) { name =

__strdup(p.name);

~Person() { delete[] name; }

PTYPE getPersonType() const { return personType; }
void print() const;

const char *getName() const { return name; }
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class Student : public Person

{

char *major;
int studentID;
double GPA;

public:

}s

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);
personType = STUDENT; }

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
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class Employee : public Person

{

s

int empID;
double salary;
public:

Employee(const char *n, int y, int id,
int eId, double s) : Person(n, vy, id),
empID(eId), salary(s) { personType =
EMPLOYEE; }

void print() const; // Override
Person: :print
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void printList(Person *ap[], int n)
{
for (int 1 =0; 1 < n; i++) {
switch (ap[i]->getPersonType()) {
case Person::PTYPE::STUDENT:
((Student *)ap[i])->print();
break;
case Person::PTYPE::EMPLOYEE:
((Employee *)ap[i])->print();
break;
default:
ap[i]->print();
break;

¥

cout << "\n";
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Vung chon kiéu

Xuat liéu:

Person, name: Le Van Nhan, Identity: 20978666,
birth year: 1980

Student, name: Vo Vien Sinh, id: 180194, major:
Toan Ung Dung

Employee, name: Le Nhan Cong, id: 2156, salary:
5e+06
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Vung chon kiéu

e Cach tiép can trén gidi quyét dugc van dé:
— Lwu trit duogc cac doi twong khac kiéu nhau va
— Thao tac khac nhau twong &ng vdi doi tuong.
* Tuy nhién né c6 cdc nhuoc diém sau:
— Dai dong vd&i nhiéu switch, case.
— Dé sai sOt, kho stra vi trinh bién dich bj co ché ép kiéu
che mat.
— Kho nang cap, vi du thém mot loai doi twong mdéi, dac
biét khi chwong trinh |&n.
e Cac nhuoc diém trén cé thé duoc khac phuc nho
phuwong thirc ao.
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Phwong thic ao

e Con trd thudc |&p co s& cd thé trd dén Iép
con:

Person *pn = new Student("Vo Vien Sinh",
2000, 20978662, "Toan Ung Dung"”, 18110094,
9.2);

e Ta mong mudn théng qua con tro thudc 1&p co
s& cb thé truy xuat ham thanh phan duoc
dinh nghta lai & |&p con:
pn->print(); // Mong muon: goi Student::print

// Thuc te: goi Person::print
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Phwong thirc ao

e C++ c6 co ché lién két dong cho phép, thong qua
con tro, lién két dung v&i phuong thirc cta doi
twong ma con tré dang tro dén, khi chwong trinh
dang thwc thi, nho phwong thie ao.

* Phuwong thirc ao cho phép giai quyét van dé da

hinh ké trén. Ta qui dinh mdt ham thanh phan I3

vhwong thirc ao bang cach thém tir khoad virtual
vao trudc khai bao ham.

* Trong vi du trén, ta thém tu khoa virtual vao
trudc khai bao cua ham print.
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class Person

{

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

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

}s

void Person::print() const

{

cout << "Person, name:

ID << ", birth year: " << 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, y, id),
studentID(stId), GPA(g) { major = _ strdup(m); }
~Student() { delete[] major; }
void print() const; // Override Person::print

¥

void Student::print() const

{
cout << "Student, name: " << name << ", id: " <«
studentID << ", major: " << major;

}
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class Employee : public Person
{

int empID;

double salary;
public:

Employee(const char *n, int y, int id, int eld,
double s) : Person(n, vy, id), empID(eld),

salary(s) { }
void print() const; // Override Person::print

}s

void Employee::print() const

{
cout << "Employee, name:
empID << ", salary: "

¥

<< name << ", id: "
<< salary;
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void printList(Person *ap[], int n)
{
for (int 1 = 0; 1 < n; i++)
{
ap[i]->print();
cout << "\n";

}
}

int main()
{
Person *a[] = {
new Person("Le Van Nhan", 1980, 20978666),

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

new Employee("Le Nhan Cong", 1994, 20971732, 2156, 5e6)
}s
printList(a, 3);

¥
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Phwong thic ao

* Phuong thirc ao print dugc khai bao o 16p
Person cho phép st dung con trd dén 16p co
sO (Person) nhung tro dén mot doi tuwong
thudc |&p con (Student, Employee) goi dung
thao tac o 16p con:

Person *pn = new Student("Vo Vien Sinh",
2000, 20978662, "Toan Ung Dung"”, 18110094,
9.2);

pn->print(); // Goi Student::print
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Phwong thirc ao

« Dung phuong thirc 4o khac phuc duoc cac nhuoc
diém cla cach tiép cdn dung vung chon kiéu:

— Thao tac don gian khong phai dung switch/case vi vay
khé sai, dé sra.

— Dé dang nang cap slra chira. Viéc thém mot loai doi
tuwong madi rat don gidn, ta khdong can phai stra doi
thao tac x& ly (nhw printList). Qui trinh thém chi la xay
dung |&dp con mai ké thira tir I6p co s& hodc cac 16p
con d3 co va dinh nghia lai phwong thirc (ao) o 16p
mdai tao néu can.
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class Singer : public Person
{

protected:

double cashier;

public:

Singer(const char *n, int vy, int id,
double c) : Person(n, vy, id), cashier(c)

1}

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

s
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void printList(Person *ap[], int n)

{

}

Thém déi twong mai

for (int 1 = 0; i < n; i++)
{

ap[i]->print();

cout << "\n";

int main()

{

Person *al[] = {
new Person("Le Van Nhan", 1980, 20978666),

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

new Employee("Le Nhan Cong", 1994, 20971732, 2156, 5e6),
new Singer("Doi Truong", 1998, 209214356, 5e7)

}s
printList(a, 4);
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Phwong thirc ao

e Phuong thire printLish khéng thay doi, nhung
né cd thé hoat ddng cho cac loai doi twong ca
si thudc Iop maoi ra doi.

e CA thé xem nhu thao tac printList dwoc viét
trwdc cho cac lop (con, chau...) chua ra doi.

 Vidu thém vé phwong thirc 3o: Mamal.cpp
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(1)dog (2)cat
(1)dog (2)cat
(1)dog (2)cat
(1)dog (2)cat
(1)dog (2)cat
Winnie!

Woof!

Oink!

Meow!

Mammal speak!

(3)
(3)
(3)
(3)
(3)

norse
norse
norse
norse

norse

(4)
(4)
(4)
(4)
(4)

nig:
nig:
nig:
nig:

nig:

N AR W

Output
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Co ché thuc hién phuwong thirc o

* Khi goi mot thao tac, kha nang chon dung phién ban
tuy theo déi twong dé thuc thi théng qua con trd dén
|&p cha c6 dugc nho dugc két ndi dong. Nho do ta
hién thuc duoc la tinh da hinh (polymorphisms).

e Co ché da hinh duoc thuc hién nhd @ moi 16p doi
twong c6 thém mot bang phuwong thirc 4o va moi déi
twong cé mot con trd dén bang nay. Bang nay chira dia

chi cua cac phuong thirc ao va né duoc trinh bién dich

kh&i tao mot cach ngam dinh khi thiét 1ap doi tuwong.

* Khithao tac dwoc thuc hién thong qua con tro, ham cé
dia chi trong bang phuwong thirc ao sé dwoc goi.
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Bang phuwong thirc ao

 Trong vi du trén, moi déi twong thudc 1&p co s&
Person cé bang phuong thirc 3o cd6 moét phan t&
la dia chi ham Person: :print. Moi d6i twong
thudc Idp Student cd bang tuvong tw nhung noi
dung la dia chi cua ham Student: :print.

 Trong vi du mamal, moi d&i twong thudc cac lép
Mamal, Dog, Cat, Horse, Pig déucd bang
phuong thirc ao vdi hai phan ti, dia chi cia ham
Speak va cua ham Move.
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Phwong thirc huy bo ao

e Phuwong thirc huy bo la can thiét & cac lop co
dit liéu ludn ly (cé cap phat tai nguyén).

e Dé cd thé goi dung phuwong thic huy bd & 16p
con thdng qua con tro dén I&p co sd, ta khai
bao phuong thirc huy bo ¢ 1&p co so |a ao.
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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); }
virtual ~Person() { delete[] name; }
virtual void print() const;

}s

void Person::print() const

{

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

Phuwong thirc huy bo ao

int main()
{
Person *a[] = {
new Person("Le Van Nhan", 1980, 20978666),

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

new Employee("Le Nhan Cong", 1994, 20971732, 2156,
5e6),

new Singer("Doi Truong", 1998, 209214356, 5e7)
}s
printList(a, 4);
const int N = sizeof(a) / sizeof(a[@]);
printList(a, N);
for (int 1 = 0; 1 < N; i++)
delete al[i];
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Pa hinh trong Objective C

e Xem vi du minh hoa cac |&p Person, Student
va Employee trong Xcode.
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Phuong thirc thiét 1ap ao

e C++ khong cung cap co ché thiét |ap doi twong
c6 kha nang da hinh theo co ché ham thanh
phan 3o.

e Tuy nhién ta cé thé “thu xép” dé co thé tao
doi twong theo nghia “ao”. Xem vi du
mamal02.cpp sau day, ham clone cho phép
tao doi twong tuy theo 16p.
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Phuong thirc ao thuan tuy va I&p co so
tru tuvong
* Lop co so trivu twong la 1dp co so khong cd
doi twong nao thudc chinh nd. Mot doéi tuong

thudc 16p co so triru twong phai thuéc mot
trong cac |&p con.

e Vidu: L&dp dong vat, |6p do dac, |&p xe co...
e Ta khong mudn cd mot doi tuong nao thudc
|&p co so triru twong ton tai trong hé thong.
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Phuong thirc ao thuan tuy va I&p co so
tru tuvong

e L&p co sd triru twong la [&p co s& khong co doi
twong nao thudc chinh né. Mot doi twong thudc
|&p co so triru tuwong phai thudc mot trong cac
|&p con.

e Vidu: L&dp dong vat, |6p do6 dac, |&p xe cd...

e Ta khéng mudn céd mot doi twong nao thudc 16p
cO' SO triru twong ton tai trong hé thong. Diéu nay
c6 thé duoc thuc hién bang cach dung phwong
thirc thiét 1ap protected hoac phuong thirc ao
thuan tuy.
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Phuong thirc ao thuan tuy va I&p co so
tru tuvong

* Phuwong thirc ao thuan tuy la phuwong thirc ao
khong co ndi dung.

* Ta khong can dinh nghia phuong thirc ao
thuan tuy.

» Nguoi st dung van cé quyén dinh nghia
phuong thirc 3o thudn tuy néu mudn nhung
chi cac I[&p con madi cd quyén truy xuat.

e Khi mot 1&p cé phuwong thirc 3o thuan tuy, nd
tro' thanh |6p co so triru tuong.
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Phuong thirc ao thuan tuy va I&p co so
triru twong
e Ban than I&p con cua l&p co so trivu tuong
cling cd thé 1a 1&p co s& triru twong.
e Xem cac vi du: L&p Animal, Mamal va cac lop
con. L&p Shape va cac lop con.
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