=", Truong Cao ding Cong ngh¢ Thong tin TP.HCM

—l Khoa Cong ngh¢ Thong tin — Dién twr

Chuwong 6:
Da Hinh

Giang vién: Ha My Trinh

Email: trinhhm@jitc.edu.vn

4/12/2026 Khoa CNTT - BT



NOi dung
1. Pa hinh

2. Upcasting va downcasting
3. Lién két tinh va l1én két dong
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1. Pa hinh (polymorphism): nap chong phuwong

thirc + ghi de phwong thire
= Polymorphism: nhiéu hinh thirc thuc hién, nhiéu kiéu ton tai

= Overriding — ghi d¢ phuong thirc: thye hién tinh da hinh trong
lap trinh hudng d6i twong (mdt hanh vi dugc thé hién véi cac

hinh thai khac nhau)
® Go1 phuong thirc b1 ghi de dugc quyét dinh Iac chay chuong
trinh (runtime) chir khong phai luc bién dich chuong trinh
(compile time)
® Pa hinh trong 13p trinh
- Pa hinh phuong thirc:
» Phuong thirc tring tén, phan biét boi danh sach tham so.
- Pa hinh d6i tuong
e Nhin nhéan dbi tuong theo nhiéu kiéu khac nhau
» Cac d6i tuong khac nhau cung dap tmg chung danh sach
cac thong di€p co gia1 nghia thong di¢p theo cach thirc
4122026 khac nhau. Khoa CNTT - BT 3



1. Da hinh (polymorphism)
® Ghi de phuong thirc
- Phuong thitc ctia 16p con co cung tén va dic diém
nhu phuong thire cua 16p cha (c6 cung danh sach
tham sO va co cung ki€u tra ve).
= Khi phuong thtrc ghi dé dugc triéu hoi tir 16p con, ta
luon ¢6 phién ban phuong thirc ¢ 16p con dugc thuc
hién. X¢t chuong trinh Override sau:

P

Overriding

4/12/2026



1. Pa hinh (polymorphism)

package chuong¥;
class A {
inti, j;
A(int a, int b) {
I = a;
158
/

// hién thj i va j
void show() {

/
}

class B extends A {

int k;

B(int a, int b, int c) {
super(a, b);
k=c;

}

System.out.printin("iand j: "+ i+ " " +);

// hién thi k — phwong thire nay ghi dé show()
cla A
void show() {

System.out.printin("k: " + k),

}

l

nublic class Override {

public static void main(String args][]) {
B subOb = new B(1, 2, 3);
subOb.show(); // this calls show() in B

}

4/12/2026

:

Két qua la: k:3
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2. Up — casting va Down - casting
2.1 Chuyén d6i kiéu dir liéu nguyén thiy
m Java tu dong chuyén doi kiéu khi
- Kiéu dir liéu twong thich
- Chuyén d6i tir kiéu hep hon sang kiéu rong hon
nt 1;
double d =1;
= Phai ép kiéu khi
- Kiéu dir liéu twong thich
- Chuyén d6i tir kiéu rong hon sang kiéu hep hon
nt 1;

byte b—i: byte b = (byte)i;
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2.1 Chuyén d6i kiéu dir liéu tham chiéu
= Ki€u dit liéu tham chicu c6 thé dugc chuyén doi
ki€u khi
- Kiéu dir liéu tham chiéu (16p) tuong thich
» Nam trén cung mot cay phan cap ké thira

= Hai cach chuyén doi A

- Up-casting

- Down-casting
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2.2. Up-casting
= Khi bién tham chiéu cta 16p cha tham chiéu t&i doi
twong cua 16p con, thi do 1a Upcasting

class A{}
class B extends A{}

A a=new B();//upcasting
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Vi du vé tinh da hinh (polymorphism) trong
lac runtime

class Bike {
void run() {
System.out.println("running”);
}

}

public class Splender extends Bike {
void run() {

System.out.println("running safely with 6@km");
}

public static void main(String args[]) {
Bike b = new Splender();// upcasting
b.run();

}
}

Két qua: running safely with 60km
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Vi du vé tinh da hinh (polymorphism) trong

Iuc runtime

4/12/2026

class Bank {
int getRateOfInterest() {
return 9;
}

}

class SBI extends Bank {

int getRateOfInterest() {
return 8;
}

}

class ICICI extends Bank {
int getRateOfInterest() {
return 7;
}



Vi du vé tinh da hinh (polymorphism) trong
lac runtime
class AXIS extends Bank {

int

}
}

getRateOfInterest() {
return S;

public class Test2 {
public static void main(String args[]) {

4/12/2026

Bank b;

b = new SBI();

System.out.println("SBI Rate of Interest: " + b.getRateOfInterest());

b = new ICICI();

System.out.println("ICICI Rate of Interest: " + b.getRateOfInterest());
b = new AXIS();

System.out.println("AXIS Rate of Interest: " + b.getRateOfInterest());

SBI Rate of Interest: 8
Két qué’r ICICI Rate of Interest: 7
AXIS Rate of Interest: 9
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Vi du vé tinh da hinh (polymorphism) trong

class Polygon { public static void main(String[] args) {
//phuong thirc render cta |&p Polygon // create an object of Square
public void render() { Square s1 = new Square();
System.out.printIn("Rendering Polygon..."); sl.render();
} // create an object of Circle
} Circle c1 = new Circle();
class Square extends Polygon { cl.render();
//ghi de phuwong thirc render }
public void render() { }
?ystem.out.prmtln( Rendering Square..."); Két qué:
} Rendering Square...
class Circle extends Polygon { Rendering Circle...

//ghi de phuong thirc render
public void render() {
System.out.printIn("Rendering Circle...");

}
}
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Vi du vé tinh da hinh (polymorphism) trong
lac runtime

class Bike{
int speedlimit=90;

}

class Honda3 extends Bike{
int speedlimit=150;

public static void main(String args[]){
Bike obj=new Honda3();
System.out.println(obj.speedlimit);//90

}
Két qua: 990
Pa hinh lac runtime véi thudce tinh: KHONG BI GHI PE
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Vi du vé tinh da hinh (polymorphism) trong liic runtime

class Animal {
void eat() {

System.out.println("eating"); X ”
} Ket qua:
} eating
class Dog extends Animal { ea?lng 'Fr‘u;!-ts
void eat() { drinking Milk

System.out.println("eating fruits");

}
}

class BabyDog extends Dog {
void eat() {
System.out.println("drinking milk");

1
public static void main(String args[]) {
Animal al, a2, a3;
al = new Animal();
a2 = new Dog(); Da hinh luc runtime véi ké thira nhiéu tang
a3 = new BabyDog();
al.eat();
a2.eat();
a3d.eat(); 14



Vi du vé tinh da hinh (polymorphism) trong lic runtime
public class Animal {
public void eat() {
System.out.println("eating...");

}
public class Cat extends Animal {
public void meow() {
System.out.println("meowing...");
}

}
public class ViDu UpCasting 2 ({

public static void main(String[] args) {
Cat meo = new Cat();//Khai ol t
meo.eat () ; jol phuong thuc cua
meo.meow () ;//gol phuong thuc cua lop Cat

eating...
meowing...

Két qua:

4/12/2026 Khoa CNTT - BT
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Vi du vé tinh da hinh (polymorphism) trong lic runtime
public class Animal {
public void eat() {

System.out.println("eating...");

}

public class Cat extends Animal {
public void meow() {
System.out.println("meowing...");

}
}
Khali bao doi tuong dongvatl thuoc lop Animal
u den dol tuong
Animal dongvatl = meo; //Chuyén kiéu khong tudng minl
dongvatl.eat();//gol phuong thuc cua lop Anii

Két qua: eating...
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Vi du vé tinh da hinh (polymorphism) trong lic runtime
public class Animal {
public void eat() {

System.out.println("eating...");

}

public class Cat extends Animal {
public void meow() {
System.out.println("meowing...");

1011 dOIlldValts LIOUOC 10pP AIllll
Cl ‘ el

Animal dongvat2 = (Animal) meo; // Chuyén kiéu tudng minh

dongvat2.eat(); |

/ e i
l A1 ~+ . 2 ) o 711 ~ o Ji1race mhitanss Fhive MO AT
{‘ Z <« IIITCUW ) » [/ INTINJINC A AL OO J11U1 U110 LEECE {\w y {

Két quia: eating...
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2.3 Down - casting

= Down casting: di xuong cay phan cap thira ké
(move back down the inheritance hierarchy)

= Down casting la kha nang nhin nhan mot doi tuong

thudc 1op co so nhu mot d6i tuong thude 16p dan
xuat.

= Khong tu dong chuyén doi kiéu — Phai ép kiéu.

4/12/2026 Khoa CNTT - BT 18



Vi du vé tinh da hinh (polymorphism) trong lic runtime

Khal bao doi long dongvat huoc p Anima
va tham chieu den dol tuong

Animal dongvatl = meo; //Chuyén kieu khong ng minl

—
I
e
i
i
=
(8 B]
f
=
f
f

dongvatl.eat();//gol phuong

oy Tl Y = Hiyii = {7 . { F
t w i) f — - ) | I | 1L |_| | 11

Animal dongvat2 = new Cat();

Cat meo2 = (Cat) dongvat2; m-c
meo2.meow();

Két qua: meowing...
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3. Lién két tinh va lién két dong
= Lién két 101 goi ham
= Lién két 1oi goi ham (funct10n call binding) la quy

trinh x4c dinh khoi ma ham can chay khi mot 16i goi
ham duoc thuc hién

®(C: don gian vi mo1 ham ¢6 duy nhat mot tén

= C++: chong ham, phan tich chtr ky kiém tra danh
sach tham so.

T foo()
int main() { derinition

foo(1int x)
definition

th
=
i
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3. Lién két tinh va lien ket dong
Lién két 1o goi ham trong ngén ngir hwéng doi twong
= Lién két 101 goi phuong thirc
- DOoi véi cac 16p doc 1ap (khong thude cay thira ke nao),
quy trinh nay gan nhu khong khac voi function call
binding
» So sanh tén phuong thitc, danh sach tham so dé tim
dinh nghia twong trng
« Mot trone sd cac tham s6 13 tham s6 an: con tro this

int main() { -~ MyClass: :foo ()
s = definition
MyClass bar;

ar.foo(); 7 :Em””: MyClass::foo(int x)
.. ~ definition

4/12/2026 . P 21




3.1 Lién két tinh
® Lién ket tai thoi diém bién dich
- Early Binding/Compile-time Binding
- Loi goi phuong thtrc duoc quyét dinh khi bién
dich, do do6 chi c6 mot phién ban cua phuong
thire dugc thuc hién
- Néu c6 16i thi s& c6 16i bién dich
- Uu diém vé toc do
= C/C++ function call binding, va C++ method
binding co ban d€u la vi du cua lién két tinh (static
function call binding)
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3.2 Lién két dong

m Loi goi phuong thirc dugce quyét dinh khi thuc hién
(run-time)
- Late binding/Run-time binding
- Phién ban cua phuong thirc phtt hop vai doi
twong dugc goi.
- Java mic dinh sir dung lién két dong

4/12/2026 Khoa CNTT - BT
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3.2 Lién keét dong
= Vi du:

public class Test {

public static void main(String arg[]){
Person p = new Person();
' AR
Employee e = new Employee();
L
Manager m
I wes
Person pArr[] = {p, e, m};
for (int 1=0; i< pArr.length; i++){

System.out.println(
pArr[1i].getDetail());

new Manager();

Person

- name: String
- birthday: Date
+ setName(String)

+ setBirthday(Date)
+ getDetails(): String

A

Employee

- salary: double

+ setSalary(double)

+ getDetails(): String

[

|

Manéger

- assistant: Employee

+ setAssistant(Employee)
+ getDetails():String




4. Toan twr Instanceof
= Kiém tra xem mot doi twong co phai la thé hién cua
mot 16p nao do khong
public class Employee extends Person {}
public class Student extends Person {}

public class Test{
public doSomething(Person e) {
1f (e instanceof Employee) {...
} else 1if (e instanceof Student) {...
} else {...

}
h
h



Tai sao st dung
tinh da hinh
(polymorphism)
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. Nap chong phwong thic (overloading)

Nap chéng phuong thire dwoc sir dung dé giup code cla
chuwong trinh dé doc hon.

Nap chéng duoc thuwc hién bén trong mét class.

Nap chéng phuong thirc thi tham sé phai khéc nhau.

Nap chéng phuong thire 1a vi du vé da hinh Itc bién dich.

Trong java, nap chdng phuwong thirc khéng thé duoc thuc hién
khi chi thay ddi kiéu gia tri tra vé cla phwong thire. Kiéu gia tri
tra vé co thé gidng hoic khac. Gig tri tra vé co thé giébng hodc

khac, nhwng tham sé phai khac nhau.

4/12/2026 Khoa CNTT - BT

Ghi dé phwong thirc (overriding)

Ghi dé phuong thirc dugc st
dung dé cung cap cai dat cu thé
cho phuong thirc dugc khai bao &
I&p cha.

Ghi dé phwong thirc xay ra trong 2
class cé quan hé ké thira.

Ghi @& phuwong thirc thi tham sé
phéi gidng nhau.

Ghi @& phuwong thirc 1a vi du vé da
hinh ltc runtime.

Gi4 tri tra vé phai giébng nhau.

27



Sw khéc nhau giira NAP CHONG PHUONG THUC (overloading)
& GHI PE PHUONG THUC (overriding)

public class OverloadingExample { A
static int add(int a, int b) { W chong,
return a + b; phuong thirc

}

static int add(int a, int b, int c) {
return a + b + C;

}
} -
class Animal { Ghi de phll'O’Ilg
void eat() { he
System.out.println("eating..."); thuc
}
}

class Dog extends Animal {
void eat() {
System.out.println("eating bread...");

} 28
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