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i Muc tiéu bai hoc

= Giai thich vé khai niém tai s’ dung ma nguon

= Chi ra dudc ban chat, mo ta cac khai niém
lién quan dén dén két tap va ké thua

= So sanh két tap va ké thua

= Biéu dién dugc két tap va ké thira trén UML

= Giai thich nguyén ly ké thua va thi tu khoi
tao, huy bo doi tugng trong ké thua

= Ap dung céc k¥ thuat, nguyén Iy vé két tap
va két thua trén ngdn nglr 1ap trinh Java
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i NGi dung

1.

3.

4.

Tai su dung ma nquon
Két tap (Aggregation)

Ké thua (Inheritance)

Vi du va bai tap
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i 1. Tai s’ dung ma nguon (Re-usability)

= Tai s’ dung ma nguon: Su

dung lai cac ma nguodn da

Vviet

= Lap trinh cau truc: Tai s dung
ham/chucng trinh con

= OOP: Khi mo hinh thé gidi thuc,
ton tai nhiéu loai dbi tugng cd
cac thuoc tinh va hanh vi tuong
tu hoac lién quan dén nhau

= > Lam thé nao dé tai sur dung
IGp da viet? .
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i 1. Téi s’ dung ma ngudn (2)

s Cac cach sur dung lai IGp da co:

= Sao chép I6p cli thanh 1 I6p khac = Du thua va
khd quan ly khi co thay doi

= Tao ra I6p mdi la su {ap hop hoac su’ dung cac
dor tuong cua I0p cl da co = Két tap
(Aggregation)

= Tao ra I6p méi trén cc s& phdt trién tur 1Gp cl da
cO = Keé thua (Inheritance)
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‘L Uu diém cua tai st dung ma nguon

= Giam thi€u cdng suc, chi phi

= Nang cao chat lugng phan
mém

= Nang cao kha nang mo hinh
hoa thé gidi thuc

= Nang cao kha nang bao tri
(maintainability)
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i NGi dung

1. Tai s’ dung ma nguon

2. Két tap (Aggregation)
3. K& thua (Inheritance)

4. Vi du va bai tap
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i 2. Két tap

= Vi dU
= Diém
= TU gidc gbm 4 diém
> Két tap
= Quan hé chlra/co ("has-
a") hoac la mot phan
(is-a-part-of)
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i 2.1. Ban chat ctia két tap

= Két tap (aggregation)
= Tao ra cac ddi tugng cla cac I3p cd san trong
I6p ma&i = thanh vién cua I6p mdi.
= K&t tap tai su’ dung thong qua dor tuong
s LGp MO
= LGp toan thé (Aggregate/Whole),

= L3p cl
= L8p thanh phan (Part).

10
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i 2.1. Ban chat cua két tap (2)

= L3p toan thé chlra d6i tuong

cua I6p thanh phan

=« La mot phan (is-a-part of) cua

IGp toan thé

= Tai sU’ dung cac thanh phan dir
iéu va cac hanh vi cua I6p thanh
phan thong qua doéi tugng thanh
phan

L o | T Sl T S 1t

Instance of

RS- (- [pp——
Aol Ty Llaoo

Instance of

RS-ty NS [p—
SAlalll Ty Lldoo

Instance of

RS-ty NS [p—
cAalolll iy Llidoo

Instance of

- - [
oLl iy Lldoo

Etc.
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i 2.2. Biéu dién két tap bang UML

= SU dung "hinh thoi" tai dau cua
I6p toan thé
= SU dung boi sO quan hé
(multiplicity) tai 2 dau Path
= 1 s0 nguyén ducng: 1, 2,... T D
« Dais6 (0..1, 2..4) i % gt |
= *: Bat ky s6 nao e
= Khong co: Mac dinh la 1
= Tén \A/’ai trc‘)A (role,narr\e) | TuGiac i 4! Diem
= Néu khong co thi mac dinh Ia
tén cua I8p (bo viét hoa chir
cai dau)

12
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iVidu

Window ‘ composite class
1 = composition adomment
1 ] rolename often omitted on the composite
scrollbar 2 title| 0.1 ralenames for multiple parts
5 .
Slider Header Panel part classes

compaosition notation: oblique paths

Window

9

scrollbar | 2 title | 0.1 body | 1

Slider Header Panel

alternate notation: grouping paths as a tree

CuuDuongThanCong.com https://fb.com/tailieudientucntt

13


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

‘L 2.3. Minh hoa trén Java

class Diem {
private int x, y;
public Diem(){}
public Diem(int x, int y) {
this.x = x; this.y = y;
}
public void setX(int x){ this.x = x; }
public int getX() { return x; }
public void printDiem(){

System.out.print("("+x+", " +y+")");

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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class TuGiac {

private Diem dl, d2; TuGiacre

private Diem d3, d4;

Diem

public TuGiac (Diem pl, Diem p2,
Diem p3, Diem p4) {
dl = pl; d2 = p2; d3 = p3; d4 = p4;
}
public TuGiac() {
dl = new Diem() ; d2 = new Diem(0,1) ;
d3 = new Diem (1,1); d4 = new Diem (1,0)
}
public void printTuGiac() {
dl.printDiem(); d2.printDiem() ;
d3.printDiem(); d4.printDiem() ;
System.out.println() ;

°
4

15
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public class Test {
public static void main(String arg[])
{
Diem d1 = new Diem(2,3);
Diem d2 = new Diem(4,1);
Diem d3 = new Diem (5,1);
Diem d4 = new Diem (8,4);

TuGiac tgl = new TuGiac(d1, d2, d3, d4);
TuGiac tg2 = new TuGiac();
tgl.printTuGiac();

tg2.printTuGiac();

e C:AWINDOWSAsystem 32\cmd. exe

2, 3304, 155, 158, 4>
‘B, BB, 1>{1, 1>{1. @8>

Press any key to continue . . .

CuuDuongThanCong.com

https://fb.com/tailieudientucntt
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i Cach cai dat khac

TuGiac <

class TuGiac {

private Diem[] diem = new Diem[4];
public TuGiac(Diem pl, Diem p2,
Diem p3, Diem p4) {

diem[0] = pl; diem[1l] = p2;
diem[2] = p3; diem[3] = p4;
}
public void printTuGiac/() {

diem[0] .printDiem(); diem[1l].printDiem() ;
diem[2] .printDiem(); diem[3] .printDiem() ;

System.out.println() ;

Diem

17
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i 2.4. Th{r tu khdi tao trong két tap

= Khi mot doi tuong dudc tao madi, cac thuoc
tinh cua do6i tugng do déu phai dugdc khdai tao
va gan nhirng gia tri tueng Ung.

» Cac doi tugng thanh phan dudc khdi tao
trucc

- Cac phuang thuc khai tao cua cac IGp cua
cac doi tugng thanh phan dugc thuc hién
trucc

18
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i NGi dung

1. Tai s’ dung ma nguon

2. Két tap (Aggregation)

3. Ké thua (Inheritance)
4. Vi du va bai tap

19
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i 3.1. Téng quan vé ké thira

= Vi dU
= Diém
= TU gidc gom 4 diém
> K&t tap
= TU giac
= Hinh vudng
- Ké thua

N
N

[ ]

20
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i 3.1.1. Ban chét ké thira

= K€ thua (Inherit, Derive)
= Tao I6p mai bang cach phat trién 16p da co.
= LGp mdi k€ thua nhitng gi da co trong IGp cli va
phat trién nhirng tinh nang mai.
= LGp ci:
= L3p cha (parent, superclass), IGp co sG (base
class)

= L&p con (child, subclass), I16p dan xuét (derived
class)

21
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$311 Ban chét ké& thura (2)

= LGp con
= La mot loai (is-a-kind-of) cua I0p cha
= Tai sir dung bang cach ké thira cac thanh phan
dir liéu va cac hanh vi cua I0p cha
= Chi tiét hoa cho phu hgp véi muc dich st dung
mMOi
= Extension: Thém cac thuodc tinh/hanh vi mdi

= Redefinition (Method Overriding): Chlnh sura lai cac
hanh vi k€ thua tu IGp cha =

22
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‘L 3.1.2. Biéu dién k& thira trong UML

= SU dung "tam giac rong" tai dau L3p cha

TuGlaC

o o

Mammal

VAN

Whale

Horse

23
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i 3.1.3. K&t tap va ké thua

= So sanh két tap va ké thua?
= Giong nhau
= D8u 13 ky thudt trong OOP dé tai sir dung ma ngudn
=« Khac nhau? EATE

air-vehicle land-vehicle naval-vehicle

wheel
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Phan biet ke thua va ket tap

Ké thira Két tap
= Ké thua tai sirdung  « K&t tap tai st dung théng
thong qua Iop qua ddi tugnag.

= Tao I6p mdi bang cach

’ A , o g - Il 7, I\ A h
phét trién 16p da co Tao ra lop mdi la tap hap

cac doi tugng cua cac I6p

= L&p con ké thua dir da co
lieu va hanh vi cua I6p = L8p toan thé cd thé s
cha dung di li€u va hanh vi
thong qua cac doi tugng
= Quan hé "la mot loai" thanh phan
("is a kind of") = Quan hé "la mot phan”

= Vidu: O to la mot loai  ("is a part of")
phugng tien van tal . vj du: Banh xe 1a mot
phan cua O t0 25
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3.1.4. Cay phan cap ke thua
i (Inheritance hierarchy)

A
= CAu tric phan cip hinh cay, biéu dién moi Zr
quan hé ké thua gilra cac I6p. B

= Dan xuét truc tiép Zr
C

= B dan xuét truc tiép tir A
. ~ ., A~ enicie
= Dan xuat gian tiep /\

= C dan xuét gian tiép tUr A

ca

AN
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* 3.1.4. Cay phan cap k& thira (2)

= Cac I8p con co cung IGp cha goi la anh chi em
(siblings)
= Thanh vién dugc ké thua sé dugc ké thua xubng duGi

trong cay phan cap = LAdp con ké thua tat ca cac I6p
(5 tidn cta nd - I
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i 3.1.4. Cay phan cap ké thura (2)

Moi I6p
déu ké thua tu
IGp goc Object

Person

—Irarmes

—birthdavy

+zetlams
+zetBirthday

I

T~

Employee

-zalary

tsetSalary

+getDetail

!

T

Manager

Programmer

-rank

-projec

28
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i LGp Object

= Trong goi java.lang

= Néu mot I16p khong duge dinh nghia la I16p
con cua mot I6p khac thi mac dinh nd la Iop
con truc ti€p cua IGp Object.
- Ldp Object la I6p gbc trén cung cua tat ca
cac cay phan cap ké thua

29
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i LGp Object (2)

= Chlra mot so phuong thuc hitu ich ké thua
cho tat ca cac I8p, vi du: toString(),

equals()...

@ toString ( ) : String
@ equals [ obj : Object ) boolean

alava Class»
(3 Integer

@ parselnt (s : String ) @ int
@ valueOf (s @ String ) @ Integer

CuuDuongThanCong.com

wlava Classs
(9 Object

FLE]

«Java Class»
(3 Number

@ intValue { ) @ int o
@ longValue { ) : long

@ floatvalue () : float

@ doublevalue () @ double
@ bytevalue () byte

@ shortvalue () @ short

alava Class»
(3 Float

~ @ valueOf ( s : String ) : Float
@ parseFloat (s : String ) : float

https://fb.com/tailieudientucntt
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i 3.2. Nguyén ly k& thura

= Chi dinh truy cap protected

= Thanh vién protected trong I6p cha dudc truy cap
trong:
= Cac thanh vién I6p cha
= Cac thanh vién Iép con
= Cac thanh vién cac I6p cung thuoc 1 package vdi IGp cha
= L3p con co thé ké thira dugc gi?
= K& thura dudc cac thanh vién dugc khai bao la public va
protected cua IGp cha.
= Khong ké thua dudc cac thanh vién private.
= Cac thanh vién co chi dinh truy cap mac dinh néu I6p cha
cung goi vai I0p con

31
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i 3.2. Nguyén ly k& thira (2)

public

Khong ¢o

protected

private

Cung 16p
cha

Lop con
cung goi

Lop con
khac go1

Khac gou,
non-inher

32
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i 3.2. Nguyén ly k& thira (2)

public Khong cé protected | private

Cung lop | Yes Yes Yes Yes
cha

Lop con Yes Yes Yes No
cung goi

Lop con Yes No Yes No
khac go1

Khac go1,| Yes No No No

non-inher

33
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i 3.2. Nguyén ly k& thira (3)

= Cac truong hop khong dudc phep ké thua:
= Cac phuong thuc khai tao va huy
= Lam nhiém vu khdai dau va gé bo cac doi tuong
= Chling chi biét cach lam viéc vdi tirng I3p cu thé
= TOan tU' gan =
= Lam nhiém vu gidng nhu phuong thuc khai tao

34
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i 3.3. CU phap ké thira trén Java

= CU phap k€ thua trén Java:
= <L6p con> extends <Lép cha>

= Lop cha néu duoc dinh nghia 13 £inal thi khong
thé c6 16p dan xuat tir no.
= Vi CIU

class HinhVuong extends TuGiac {

35
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public class TuGiac {
protected Diem dl1, d2, d3, d4;
public void setDl (Diem dl) {dl= dl;}

public Diem getDl () {return dil;} 7
public void printTuGiac(){...} VI du 1 n 1

S dung cac thudc tinh
} protected cua I&p cha
_trong I&p con

public class HinhVuong extends Tu@lac {
public HinhVuong () {
dl = new Diem(0,0),; d2 new Diem(0,1) ;
d3 = new Diem(1,0); d4 = new Diem(1l,1);

}
public class Test{

public static void main(String args|[]) {
HinhVuong hv = new HinhVuong() ;

hv.printTuGiac() ;
p () 1 Goi phwong thirc public

} I&p cha cuia doi twong 16p con

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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public class TuGiac {
protected Diem dl1, d2, d3, d4; ,
public void printTuGiac(){...} Vi du 17
public TuGiac(){...} -
public TuGiac (Diem dl, Diem d2,
Diem d3, Diem d4) { ...}
}
public class HinhVuong extends TuGiac {
public HinhVuong () { super (), }
public HinhVuong(Diem dl, Diem d2,
Diem d3, Diem d4) {
super (dl, d2, d3, d4);
}

}
public class Test{

public static void main(String args([]) {
HinhVuong hv = new HinhVuong() ;
hv.printTuGiac() ;

37
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iV' du 2 ey

class Pers { Person
private/String name; -name
private Date birthday; ~birthday

public String getName () {return name;} | tsetlName()
+setBirthday ()

U T

class Employee extends Person ({ Employee

private double salary; —salary

public boolean setSalary(double sal){ |[+setsalary()
salary = sal; +getDetail ()

return true;

}
public String getDetail () {

String s = name+", "+birthday+", "+salary; //Loi
}

} 38

uuDuongThanCong.com https://fb.com/tailieudientucntt
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V442 oy

class Pers { Person
protectéd String name; -name
protected Date bithday; ~birthday

public String getName () {return name;} | tsetlName()
+setBirthday ()

U T

class Employee extends Person ({ Employee

private double salary; —salary

public boolean setSalary(double sal){ |[+setsalary()
salary = sal; +getDetail ()

return true;

}
public String getDetail () {

String s = name+", "+birthday+", "+salary;
}

} 39

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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i Vi du 2 (tiép)

public class Test {
public static void main(String args|[]) {
Employee e = new Employee() ;

e.setName ("John") ;
Person
e.setSalary(3.0);
—ralmne
} -birthday
} +setName ()
+tsetBirthday ()

T

Employee

-salary

tsetSalary ()
+getDetail ()

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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‘L Vi du 3 — Cung goi

public class Person {
Date birthday;
String name;

}

public class Employee extends Person {

public String getDetail() {
String s;
String s = name +"," + birthday;

s+="," + salary;

return s;

CuuDuongThanCong.com

https://fb.com/tailieudientucntt
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$V|du3 Khac goi

package abc;

public class Person {
protected Date birthday;
protected String name;

import abc.Person;
public class Employee extends Person {

public String getDetail() {
String s;

s=name +"," + birthday + "," + salary;

return s;

CuuDuongThanCong.com

https://fb.com/tailieudientucntt
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i 3.4. Khdi tao va huy bo d6i tuong

= Khdi tao doi tugng:
= L3p cha dudc khdi tao trudc IGp con.
= Cac phucng thuc khdi tao cua IGp con ludn goi
phuadng thuc khdi tao cua I6p cha ¢ cau Iénh dau
tién
= Tu dong goi (khong tudng minh - implicit): Khi IGp cha
CO phuang thic khai tao mac dinh
= Goi truc ti€p (tuong minh - explicit)
= Huy bo doi tugng:
= Ngudc lai so v3i khdi tao doi tugng

43
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3.4.1. Tu dong goi constructor cua IGp

cha
public class TuGiac ({
protected Diem dl, d2; public class Test ({
protected Diem d3, d4; public static void
public TuGiac() { main (String arg[])
System.out.println {
("Lop cha TuGiac()"); HinhVuong hv =
} new HinhVuong () ;
//.. }
} } J:L»
public class HinhVuong
extends TuGiac {
public HinhVuong () { o< C:\WINDOWS\system32\cmd.... [Hj[=]
//Tu dong goi Tutiac()  EEERTEN :
System.out.prlntln Press any key to continue . . . .

("Lop con HinhVuong()")

} 44
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3.4.2. Goi truc tiép constructor cua Iop

i cha

= Cau lénh dau tién trong phuong thuc khai
tao ctia I6p con cd thé goi phuang thirc khai
tao cua I8p cha
= super (Danh sach tham so);
= Diéu nay la bat budc néu I8p cha khong ¢
phuadng thic khdi tao mac dinh
= Da viét phuong thid'c khdi tao cua I6p cha v8i mot so
tham sO
= Phuong thiric khai tao ctia I6p con khong bat budc phai
co tham so.

45
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Vid
i u public class Test {

public static

public class TuGiac ({ void main (String

protected Diem dl, d2;

_ argl[])
protected Diem d3, d4; {
public TuGiac (Diem dl, HinhVuong hv =
Diem d2, Diem d3, Diem d4) { new

System.out.println("Lop cha
TuGiac(dl, d2, d3, d4)");
this.dl = dl1; this.d2 = d2;
this.d3 = d3; this.d4 = d4;

}

inhVuong() ;

public class HinhVuong ext s Command Prompt
publlc Hlnhvuong() { D:~FIT-HUT“Lectures~00P~Test>javac —cl
. ~HinhUluong.java:8: cannot find symbol
Sys tem R Out . prlntln symhol : constructor TuGiac{>
location: class TuGiac
( n Lop con Hinhvuong ( ) LAl ) ; public H:i.nhl.ll.l.ung(}i

} 1 error

1 CuuDuongThanCong.com
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Goi truc tiép constructor cua IGp cha
Phuaong thuc khai tao I6p con KHONG tham so

public class TuGiac ({
protected Diem dl1,d2,d3,d4;

public TuGiac(Diem dl, Diem d2, HinhVuong hv = new

Diem d3, Diem d4) { HinhVuong() ;
System.out.println("Lop cha
TuGiac(dl, d2, d3, d4)");
this.dl = d1; this.d2 = d2; ¢ C:AWINDOWS\system32\cmd.exe l

. — . - — . Lop cha TuGiacd{dl, d2, d3, d4>
thlS ° d3 - d3 V4 thlS ° d4 - d4 V4 LDF Con H:i.l'l]"l'.ll.lﬂl'lﬂ'{}

} Press any key to continue . . .

}

public class HinhVuong extends TuGiac {
public HinhVuong () {
super (new Diem(0,0), new Diem(0,1),
new Diem(l,1) ,new Diem(1,0));
System.out.println("Lop con HinhVuong()") ;
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Goi truc tiép constructor cua IGp cha
Phudng thu'c khai tao I16p con CO tham so

public class TuGiac {
protected Diem dl1,d2,d3,d4;
public TuGiac (Diem dl, _
Diem d2, Diem d3, Diem d4) { new HinhVuong (
System.out.println new D?em(0,0),
("Lop cha TuGiac(dl,d2,d3,d4)"); "ew Diem(0, 1),
this.dl = dl; this.d2 = d2; new Diem(1,1),
this.d3 = d3; this.d4 = d4; new Diem(1,0));
}

HinhVuong hv

}
public class HinhVuong extends TuGiac { '
public HinhVuong (Diem dl, Diem d2,

Diem d3, Diem d4) { Lop cha TuGiacddl. d2. d3. d4>
super (dl, d2, d3, d4); Lop con HinhUwong<dli, d2, d3. d4>

System.out.println("Lop con HinhVuong(dl,d2,d3,d4)");
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+

public class TG {
private String nhamey;
public TG(String name) {

y
y

public class HV extends TG{
public void test(){

y
’
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i NGi dung

1. Tai s’ dung ma nguon
2. Két tap (Aggregation)
3. K& thua (Inheritance)
a. Vi du va bai tap
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Bai tap:
= Vi€t ma nguon cho I6p PhongBan VvGi cac thudc tinh va
phuang thirc nhu biéu dd trén cung phuong thiric khdi tao
v3i sO lugng tham s6 can thiét, biét rang:
= Viéc thém/xda nhan vién dugc thuc hién theo co ché cua
stack
= tongLuong () tra vé tdng lUcng cla cac nhan vién trong
phong.
= inTTin () hién thj thdng tin cia phong va théng tin cla cac
nhan vién trong phong.

PhongBan NhanVien
: 1 1. . .
-tenPhongBan:String :: -tenNhanVien:String
-soNhanVien:byte -heSoLuong:double
+SO NV MAX:byte = 100 +LUONG CO BAN:double=750.000

+LUONG MAX:double=20.000.000

+themNV (NhanVien) :boolean
+x0aNV () :NhanVien +tangLuong (double) :boolean
+tongLuong () :double +tinhLuong () :double
+inTTin () +inTTin ()
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public class PhongBan {

private String tenPhongBan; private byte soNhanVien;
public static final SO_NV_MAX = 100;
private NhanVien[] dsnv;
public boolean themNhanVien(NhanVien nv){
if (soNhanVien < SO_NV_MAX) {
dsnv[soNhanVien] = nv; soNhanVien++;
return true;
} else return false;
}
public NhanVien xoaNhanVien(){
if (soNhanVien > 0) {
NhanVien tmp = dsnv[soNhanVien-1];
dsnv[soNhanVien-1] = null; soNhanVien--;
return tmp;
} else return null;

}
// (cont)...
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// (cont.)
public PhongBan(String tenPB){

dsnv = new NhanVien[SO_NV_MAX];
tenPhongBan = tenPB; soNhanVien = 0;
}
public double tongLuong(){
double tong = 0.0;
for (int i=0;i<soNhanVien;i++)
tong += dsnv[i].tinhLuong();
return tong;
}
public void inTTin(){
System.out.printIn("Ten phong: "+tenPhong);
System.out.printin("So NV: "+soNhanVien);
System.out.printIn("Thong tin cac NV");
for (int i=0;i<soNhanVien;i++)
dsnvl[i].inTTin();
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i Thao luan

Trong vi du trén

n LG

« LG

0 cu? LS
Op cl: N

N MaGi?
nanVien

_Gp mai:

PhongBan

NhanVien

—-tenPhongBan: String
—-soNhanVien:byte
+S0O NV MAX:byte

+themNV (NhanVien) :booclean
+x0aNV () :NhanVien
+tongLuong () : double

+inTTin ()

—-tenNhanVien: String
—luongCoBan:double
-heSoLuong:double
+LUONG MAX:double

PhongBan
0 mdi tai s’ dung I8p cii thong qua?

+tangLuong (double) :boolean
+tinhLuong () :double

+inTTin ()

= Mang doi tudgng cua I6p NhanVien: dsnv

= LGp mdi tai si’ dung dudc nhirng gi cua IGp
cu?
= tinhLuong() trong phuadng thu'c tongLuong()
= inTTin() trong phuong thuc inTTin() 55
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