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Override




Moi quan hé ké thua

* LOp con
— La mét loai (is-a-kind-of) cua I8p cha
— Ké thua cac thanh phan di liéu va cac hanh vi cua I6p
cha
— Chi tiét héa cho phu hgp v&i muc dich sir dung mdi
+ Extension: Thém cac thuoc tinh/hanh vi méi

+ Redefinition (Method Overriding): Chinh stra lai cac hanh
vi ké thira tir I6p cha




Pinh nghia lai hay ghi de

« Phuang thuc ghi de sé thay thé hoac lam r6 han
cho phuang thuc cung tén trong I6p cha

« DOi tugng cua Idp con sé hoat dong véi phuang
thuc mdai phu hgp vai né

name

Shape getlame ()
P calculatelrea ()

name ﬂf:ll:ﬂ
radius ) gide
getName () Circle Square getHame ()
calculatelkrea () calculatelrea ()




Pinh nghia lai hay ghi de

« CU phap: Phuang thic & I6p con hoan toan gidng
vé chir ky vGi phuong thidc ¢ IGp cha
— Trung tén & danh sach tham s6
— Muc dich: Dé thé hién cung ban chat cong viéc

name
getlame ()
calculatelrea ()

Shape

name ﬂ?gﬂ
radius ) gide
getName () Circle Square getHame ()
calculatelkrea () calculatelrea ()




Vi du

class Shape {
protected String name;
Shape(String n) { name = n; }
public String getName() { return name; }
public float calculateArea() { return 0.0f; }

¥

class Circle extends Shape {
private int radius;
Circle(String n, int r){
super(n);
radius = r;

}

public float calculateArea() {
float area = (float)(3.14 * radius * radius)
return area;



LSp Square

class Square extends Shape {

private int side;

Square(String n, int s) {
super(n);
side = s;

}

public float calculateArea() {
float area = (float) side * side;
return area,

name
Shape gethame ()
P calculatelrea ()
name nf_-lﬂdlﬂ
radius . side
getName () Circle Square getName ()
calculatelhrea () calculatehrea ()




Viét 16p Triangle




St dung tu khéa super

 Tai su dung cac doan ma cua |I8p cha trong IGp
con
* Goi phuadng thuc khai tao
super(danh sach tham so6);
— Bat budc néu I8p cha khong c6 phuang thic khéi tao
mac dinh
 Goi cac phuong thuc cua IGp cha

super.ténPt(danh sach tham sé);




Vi du

package abc;
public class Person {
protected String name;
protected int age;
public String getDetail() {
String s = name + "," + age;
return s;

import abc.Person;
public class Employee extends Person {
double salary;
public String getDetail() {
String s = super.getDetail() + "," + salary;
return s;

}




Quy dinh trong ghi de

* Phuang thuc ghi de trong IGp con phai
— C6 danh sach tham sé gidng hét phuang thuc ké thua
trong I6p cha.
— C6 cung kiéu tra vé véi phuong thuc ké thua trong 16p
cha

e Cac chi dinh truy cap khong gidi han chat han
phuang thuc trong IGp cha
— Vi du, néu ghi de mot phuong thic protected, thi

phuang thic mai cé thé la protected hoac public, ma
khong dugc la private.




Vi du

class Parent {
public void doSomething() {}
protected int doSomething2() {
return 9;

¥ Khong ghi dé dugc do khong
} cung kiéu tré vé

ass Child extends/Parent {
protected void/doSomething() {}
protected void doSomething2() {}

Khdéng ghi dé duwoc do chi dinh truy cap

yéu hon (public -> protected)



Quy dinh trong ghi de (tiép)

« Khong dugc phep ghi de:
— Cac phuang thuc static trong IGp cha
— Cac phuang thuc private trong I8p cha
— Cac phuang thic hang (final) trong I8p cha




Han ché ghi de

» Da6i luc ta mudn han ché viéc dinh nghia lai vi cac

ly do sau:

— Tinh dung dan: Binh nghia lai mot phUdnﬁ thic
trong IGp dan xuat co thé lam sai lac y nghia cua no

— Tinh hiéu qua: Co ché két n6i déng khong hiéu qua
vé mat thoi gian bang két noi tinh. Néu biét trudc sé
khong dinh nghta lai phucng thic cua [6p ¢ sa thi
nén dung tu khoa final di véi phuong thic

public final String baseName () {
return “Person”;




B tap 1

* Cho doan ma dudi day:

1. class BaseClass {

2. private float x = 1.0f;

3. float getVar() { return x; }
4. }

5. class SubClass extends BaseClass {
6. private float x = 2.0f;

7. // insert code here

8. }

* Lua chon nao c6 thé chen tai dong 77?

1. public double getVar() { return x; }
public float getVar(float f){ return f; }
float getVar() { return x; }
public float getVar() { return x; }
private float getVar() { return x; }

ui b W N




e Cho doan ma dudi day:
1. class Super {

2. public String getName() { return “Super”; }
3. }

4. class Sub extends Super {

5.

6. }

* Lua chon nao khi dat vao dong 5 trong doan ma
trén gay ra |oi bien dich?
1. public void getName(String str) { }
2. public String getName() {return “Sub”; }
3. public void getName() {}




LSp trau tuong

Abstract class




LSp trau tuong

 Xet vi du: Lop Shape

name
ShﬂpE getiiame ()

calculatehArea()

TName name
radius _ gside
getName () Circle Square getName ()
calculatelrea () calculatelrea ()

— La moét I&p "khdng rd rang”, khé hinh dung ra cac déi
tugng cu thé

+ Khong thé thé hién hoa (instantiate — tao d6i tugng cla I5p)
truc tiep




LSp trau tuong

 Pac diém cua Ip triu tuong
— Khéng thé tao doi tugng truc tiép tir cac I8p triu tugng
— Thudng 18p triu tugng dugc dung dé dinh nghia cac

"khai niém chung", déong vai tro lam |8p co sG cho cac
IGp "cu thé" khac.

— Chua day du, thuong dugc sir dung lam I8p cha. L&p con
ké thira no sé hoan thién not.

+ L3p truu tugng thudng chira cac phuong thuc truu tugng
khong dugc dinh nghia




Phuong thuce trou tuong

* La cac phuang thuc "khong r6 rang”, kho dua ra
cach cai dat cu thé

e Chi c6 chit ky ma khong cé cai dat cu thé

e Cac I6p dan xuat co thé lam rd - dinh nghia lai
(overriding) cac phudng thic truu tugng nay




Cu phdp

 LOp truu tugng

— Khai bao vdi tu khoa abstract
public abstract class Shape {

// N6i dung 1dp
}

* Phucng thuc truu tugng

— Khai bao vai tu khoa abstract
public abstract float calculateArea();

// CHU Y
Shape s = new Shape(); //Compile error




Vidu 1

abstract class Shape {
protected String name;
Shape(String n) { name = n; }
public String getName() { return name; }
public abstract float calculateArea();

}

class Circle extends Shape {
private int radius;
Circle(String n, int r){
super(n);
radius = r;

}

public float calculateArea() {
float area = (float) (3.14 * radius * radius);
return area;

}

¥ L&p con bat budc phai override tat ca

cac phuong thirc abstract cta I6p cha




Lop trou tuong

* Néu mot I8p cd moét hay nhiéu phucong thic truu
tugng thi no phai la I6p truu tugng

e L8p con khi ké thura phai cai dat cu thé cho cac
phucng thuc truu tugng cua |6p cha

- Phuong thuc triru tugng khéng thé khai bao Ia final
hoac static.

K&t hop hop 18 Két hop KHONG hop 1€




Vidu 2

abstract class Point {

private int x, y;

public Point(int x, int y) {
this.x = x; this.y = vy;

}

public void move(int dx, int dy) {
X += dx; y += dy;
plot();

¥
public abstract void plot();

// phuong thuc truu tugng khong co
// phan code thuc hién




Vi du 2 (tiép)

abstract class ColoredPoint extends Point {
int color;

public ColoredPoint(int x, int y, int color) {

super(x, y); this.color = color;

}
¥

class SimpleColoredPoint extends ColoredPoint {
public SimpleColoredPoint(int x, int vy,
int color) {
super(x, y, color);
}
public void plot() { ... }
// code to plot a SimplePoint



Biéu dién trong UML

e Ldp triu tugng khong thé céd doéi tuong
— Chura phuang thuc truu tugng

— Ch{r nghiéng
Animal | Lop traru turong
+ communicate () | Phuwong thire troeu trong

Lion Tiger

+ communicate () + communicate ()




Bdi tap 3

1. Doan ma dudi day co 10i gi khong?
abstract class ABC {
void firstMethod() {
System.out.println("First Method");
}
void secondMethod() {
System.out.println("Second Method");

}
}
2. LSp nao la 16p triru tugng, 16p nao co thé tao
doi tugng?
abstract class A { }

class B extends A {




Giao dién

Interface




Pa ké thtra va don ké thua

« Da ké thua (Multiple Inheritance)
— M6t [8p co thé ké thira nhiéu IGp khac
— C++ ho trg da ké thua

« Dan ké thua (Single Inheritance)
_ M6t I6p chi dugc ké thifa tir mot 16p khac H &
— Java chi ho trg don ké thiua e
- Dua thém khai niem Giao dien (Interface) '




Van dé gdp phdi trong da ké

thua

* Name collision * "Diamond shape"

problem
B

SomecClass
Animal FIyingThingj?
+ color +color  ° /V V\
+ getColor () + getColor ()

Animal

\ / + color
_ Bird + getColovrQ ;;ﬁetColor ()

Bird




Giao dién

* Giao dién (interface)

— La kiéu dir liéu triru tugng, dugc dung dé dac ta cac hanh
vi ma cac I8p phai thuc thi

— Tuadng tu nhu giao thuc (protocols)

— Chua cac chit ky phuaong thic (Moi phuong thic déu la
phuang thic triu tugng) va cac hang

— Gidi quyét bai toan da thira ké, tranh cac rac réi nhap
nhang ng{r nghia
 Giao dién trong Java
— Dugc dinh nghia vdi tu khoa interface

— TU Java 8: co thém phuang thuc default, static. Tu Java 9,
c6 thém phuang thic private va private static




Giao dién

 Dé trd thanh giao dién, can
— SU dung tU khda interface dé dinh nghia
— Chi dudc bao gom:
+ Ch{r ky cac phuang thic (method signature)
+ Cac thudc tinh khai bao hang (static & final)

« CU phap khai bao giao dién trén Java:
interface <Tén giao dién>
<Giao dién con> extends <Giao dién cha>
e Vidu:
public interface DoiXung {..}

public interface Can extends DoiXung {..}
public interface DiChuyen {..}




Lop thuc thi giao dién

 LAp thuc thi giao dién
— Hoac la |6p truu tugng (abstract class)
— Hodac la bat budc phai cai dat chi tiét toan bo cac phuong
thuc trong giao dién néu la IGp instance.
« Cu phap thuc thi giao dién
<Lép con> [extends <Ldp cha>] implements <Danh
sach giao dién>

e Vidu:
public class HinhVuong extends TuGiac
implements DoiXung, DiChuyen {




Interface

[ 2DShape } { 3DShape }

- Drawable e

[ Square J




Shape Action
#name: String §§ :EE
+getName():String +draw(Graphi
. phics)
+calculateArea():float +moveTo(Graphics,int, int)
/\ +erase(Graphics)
[
Circle
-radius: float
+calculateArea():float
+draw(Graphics)
+erase(Graphics)
<<interface>>
Shape Actable
#name: String #x:int #y:int
Py +draw(Graphics)
+getName().Str|?g +moveTo(Graphics,int, int)
+calculateArea():float ‘+erase(Graphics)

- =Y
-
-
-
-
-
-
-
-
-
-
-
-

-radius:float

+calculateArea():float
+draw(Graphics)
+moveTo(Graphics,int,int)
+erase(Graphics)




Vi du

import java.awt.Graphics;
abstract class Shape {
protected String name;
protected int x, y;
Shape(String n, int x, int y) {
name = n; this.x = x; this.y = vy;
}
public String getName() {
return name;

¥
public abstract float calculateArea();

}
interface Actable {

public void draw(Graphics g);
public void moveTo(Graphics g, int x1, int y1);
public void erase(Graphics g);




class Circle extends Shape implements Actable {

private int radius;

public Circle(String n, int x, int y, int r) {
super(n, x, y); radius = r;

}

public float calculateArea() {
float area = (float) (3.14 * radius * radius);
return area;

}
public void draw(Graphics g) {

System out println("Draw circle at ("
+ X + ((,II + y + ll)ll);
g.drawOval (x-radius,y-radius,2*radius,2*radius);
}
public void moveTo(Graphics g, int x1, int yl) {
erase(g); x = x1; y = yl; draw(g);
}
public void erase(Graphics g) {
System out println(“Erase circle at ("
+ X + (“')ll + y + ||)||);
// paint the region with background color...



Giao dién

« Mot interface c6 thé dugc coi nhu mot dang
“class” ma

— Phuong thuc va thudc tinh la public khong tudng minh
— Cac thuoc tinh la static va final
— Cac phuang thuc la abstract

« Khoéng thé thé hién hoa (instantiate) truc ti€p
e MOt [8p co thé thuc thi nhiéu giao dién




Giao dién

e GOc nhin quan niém

— Interface khong cai dat bat cir mét phuang thic nao
nhung dé lai cau tric thiét ké trén bat c [0p nao su
dung no

— Mét interface: 1 contract — trong d6 cac nhém phat trién
phan mém théng nhat sdn pham cua ho tuang tac vdi
nhau nhu thé nao, ma khéng doi hoi bat cir mot tri thic
vé cach thuc cai dat chi tiét

— Interface: dac ta cho cac ban cai dat (implementation)
khac nhau.

— Phan chia ranh gidi:
+ Cai gi (What) va nhu thé nao (How)
+ Pac ta va Cai dat cu thé.




Nhuoc diém

« Khong cung cap mot =

geta ()

cach ty nhién cho cac yAN
tinh huéng khong cé

getB ()

su dung do vé ké

thua xay ra

« K& thua la dé Tai su CLASS A
dung ma ngudén
nhung Giao dién Pa—"
khong lam dugc diéu A

+BehaviorB()

nay

CLASS AB




 Khai niéem giao dien trong cac phién

JAVA 7

Chir ky cac phwong thirc
(method signature)

Cac thudc tinh khai bao
hang (static & final)

JAVA 8

Chir ky cac phwong thirc
(method signature)

Cac thudc tinh khai bao
hang (static & final)
Phwong thirc mac dinh
(default method)
Phwong thirc tinh (Static
method)

ban cua Java

JAVA 9

Chir ky cac phwong thirc
(method signature)

Cac thudc tinh khai bao
hang (static & final)
Phwong thirc mac dinh
(default method)
Phwong thirc tinh (Static
method)

Private methods




Vi du Java 8 Interface — default

methods

Java 8 gidi thieu mot khai niem mdi la default
method danh cho interface, cho phéep chung ta
them vao cac chuc nang cho interface ma khong

lam pha v& cac IGp implement tu interface nay
—Ngam dinh la public

public interface Shape {

void draw();

default void setColor(String color) {
System.out.println("Draw shape with color " + color);
}




Pa thua ké

interface Interfacel {
default void doSomething() {
System.out.println("doSomethingl");
}

}

interface Interface2 {
default void doSomething() {
System.out.println("doSomething2");
}

}

public class MultiInheritance implements
Interfacel, Interface2 {
@Override
public void doSomething() {
Interfacel.super.doSomething();
}




Pa thua ké

interface Interface3 {
default void doSomething() {
System.out.println("Execute in
Interface3");

}
}

class Parent {
public void doSomething() {
System.out.println("Execute in Parent");
}

}

public class MultiInheritance2 extends Parent
implements Interface3 {
public static void main(String[] args) {
MultiInheritance2 m = new
MultiInheritance2();
m.doSomething(); // Execute in Parent
}




Vi du Java 8 interface - Static
methods

interface Vehicle {
default void print() {
if (isvalid())
System.out.println("Vehicle printed");

}
static boolean isValid() {

System.out.println("Vehicle is valid");
return true;

}
void showlLog();
}
public class Car implements Vehicle {
@Override
public void showlLog() {
print();

Vehicle.isValid();




Lop trau tuvong vs. Giao dién

Lop truu tugng Giao dién

« Can c6 it nhat mot * Chi cé thé chira chir ky
phuacng thic abstract phuong thdc (danh sach
co thé chlra cac phUdng cac phuong thuc)
thlc instance . CE' 6 thehchu’a (k:)?c

e CA thé chlra cac uang thuc public ma
phuong thuc protected Ehong < L) giier
va static e Chi co thé chilra cac thudc

S . tinh han
e CO thé chua cac thuoc J

tinh final va non-final « M0t I8p c6 thé thuc thi
o L (ké thua) nhiéu giao dién
* Mot IGp chi co thé ké

thua mot IGp truu
tuong




Lop trau tuong & Giao dién

« Khi nao nén cho mot IGp la IGp doc lap, IGp con,
IGp trlu tugng, hay nén bién né thanh interface?

— M6t I8p nén la I8p dobc lap, nghia la né khdng thua ké
IGp nao (ngoai trir Object) néu n6 khéng thda man quan
hé IS-A dobi vdi bat ci loai nao khac

— Mot I6p nén la [8p con néu can cho né lam mot phién
ban chuyén biét han cia moét I8p khac va can ghi de
hanh vi c6 san hoac bé sung hanh vi méi




Lop trau tuong & Giao dién

« Khi nao nén cho mot IGp la IGp doc lap, IGp con,
IGp trlu tugng, hay nén bién né thanh interface?

— Mot I6p nén la I6p cha néu mudn dinh nghia mot khuon
mau cho mot nhdm cac IGp con, va co ma cai dat ma tat
ca cac IGp con kia c6 thé su dung
+ Cho I6p dé lam IGp triru tugng néu muén dam bao rang

khéng ai dudc tao déi tugng thudc I8p dé

— Dung mot interface néu muoén dinh nghia mét vai tro ma
cac I6p khac cé thé nhan, bat ké cac I6p do thudc cay
thua ké nao




B tap 4

1. Khai bao nao la hgp Ié trong mot interface?
= public static int answer = 42;
= int answer;

final static int answer = 42;

public int answer = 42;

private final static int answer = 42;
2. Mot I6p co thé ké thira chinh ban than nd khéng?

3. Chuyén gi xay ra néu |&p cha va I&p con déu cé thudc tinh
trung ten?

4. Phat biéu “Cac phuang thirc khdi tao cling dugc thira ké
xudng cac I8p con” la dung hay sai?

5. Co thé xay dung cac phuong thic khdi tao cho 16p triu
tugng khong?

6. Co thé khai bao phuong thiic protected trong mét giao
dién khong?




Téng két

« Ghide
 Cac phuadng thuc & I6p con c6 cung chit ky va
danh sach tham s6 v&i phuang thic & 18p cha,
dudgc tao ra dé dinh nghia lai cac hanh vi & 16p
con
* LOp truu tugng

« Cac I8p khong dugc khai tao doi tugng, dugc tao
ra lam |6p cc s& cho cac I8p con dinh nghia ro
han

« Co it nhat moét phuong thic triru tugng
e Giao dién

« Dinh nghia cac phuong thirc ma I6p thuc thi phai
cai dat

 Giai quyét van dé da ké thua




Thank you!

Any questions?




