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B NOi dung trinh bay

1. Nguyén tac hoat ddng cla Java. Khéi niém

Java platform:
+ Java SE: JRE
+ Java ME: MIDP

2. Coéng cU mdi truong phat tri€n (JDK, Eclipse).

3. Cu phap Java (package, tén file, tén 18p, cach thua
ké 16p va thuc thi giao dién)

4. Cac loai Interfaces va 10p mang Java
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Java 1-1. NGUYEN TAC HOAT BONG

* MOt chuong trinh viét bang ngon ngU’ lap trinh Java
s€ dugc bién dich ra md cUa médy ao java (md java
bytecode) Sau d6 may do Java chiu trach nh1em
chuy€n ma java bytecode thanh md may tuong Ung.

 Java la mOt ngon ng(t 1ap trinh vUa bién dich vua
thong dich. Chuong trinh nguOn viét bang ngon
ngU lap trinh Java co duoi *.java dau tién dugc bien
dich thanh tap tin c6 dudi *.class va sau d6 s& dugc
trinh thong dich théng dich thanh ma may.
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Java 1-2. JAVA SE, JRE

* Java SE (Java Platform, Standard Edition): la cong
nghé nén ho tro xay dung cac Ung dung c6 chlc
nang cao, tOc dO va dang tin cay

e JRE (Java Runtime environment): bao gdm may do
Java, cac thu vién va cac tap tin can thiét. La moi
truOng dé€ thuc thi mOt Ung dung Java.
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pva 1-3. JAVA ME, MIDP

 Java ME (Java Platform, Micro Edition): platform dé
phat tri€n cac Ung dung trén thiét bi di dOng.

* MIDP (Mobile Information Device Profile): la moi
truOng dé thuc thi Ung dung Java trén thi€t bj di
dong.
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ava 2. CONG CU vaMOI TRUONG PHAT TRIEN JAVA
2-1. JDK — Java Development Kit

- B0 cong cu phét trién java dugc cung cap bdi sun
microsystems. Muc dich cUa jdk 1a cung cap phan
mém va cic cong cu dudc yéu cau cho viéc bién
dich, ki€m tra 10i va thuc thi cac chuong trinh java.

- JDK gOm 2 c6ng cU quan trong

* Javac (bién dich)
* Java (thong dich)




e 2-1. JDK — JAVA DEVELOPMENT KIT

- Javac : dugc s dung dé€ bién dich ma ngubn cUa
java sang dang bytecode.

- Cu phap : javac [option] source
Source 14 tap tin .java

- Java : dugc st dung d€ thong dich va chay cac Java
bytecode. N6 1ay tén cUa mOt tap tin class lam doi
sO dé thuc thi

- Cu phap : java [option] classname [arguments]
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Java 2-1. JDK — COMPILE VA RUN

Budc 1: Download JDK

Java SE Development Kit 6u24

Provide Information, then Continue to Download

Select Platform and Language for your dovglbad:

__,--'--___—__‘-\-.__
Platform: L Windows -

Language: Multi-language

d@ | aéree to the Java SE Development Kit Gu24 License Am

Budc 2: Cai dat JDK



http://www.oracle.com/technetwork/java/javase/downloads/index.html

pva 2-1. JDK — COMPILE VA RUN

System Properties | 29 |
Ve N < - -
B uoc 3 : C a u h]_nh I I I ay Computer Name | Hardware | Advanced | System Protection | Fterrrute|
(W. 7) Envirenment Yariables & |
IUser variables for Phuong

- Click phai vao Computer|/| e e kB
AV_APPDATA C:Wsers\PhuongAppData\Roaming H
. PATH C:\Program Files\Javaljdk1.6.0_24hin
- Properties o et |8
- Advanced system settings||| [wiwevmoe T
- ChOn the Advanced Variable name: PATH
Variable value: C:\Program FilesYJavatjdk1.6.0_24%bin

- Environment Variables... ] e

New.. || Edt.. || Delete |

o [




v 2-1. JDK — COMPILE VA RUN

Budc 3: (tiép)
O phén user variables néu:

+ TOn tai variable PATH: chon PATH va nhan Edit >
tai value them vao ;C:\Program
Files\Java\jdk1.6.0_24\bin (duOng dan dén thu muc
bin n0i cai JDK)

+ Chua tOn tai variable PATH: nhan New > thém

variable name PATH va value C:\Program
Files\Java\jdk1.6.0_24\bin
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pva 2-1. JDK — COMPILE VA RUN

Budc 4: M3 Notepad va tao file HelloWorld.java tai C:\
v0i ndi dung:
public class HelloWorld {
public static void main(String[ ] args) {
System.out.println("Hello World");
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Java 2-1. JDK — COMPILE VA RUN

Buéc 5: Bién dich HelloWorld.java thanh
HelloWorld.class (dung 1énh javac)
Start > Run > cmd > cd\ > javac HelloWorld.java

[ L= | )|

BN Administrator CAWindows\system32\cmd.exe

Microszoft Windows [Uerzion 6.1.76HA1]
Copuright <c? 208? Microsoft Corporation. All rights reserved.

C:sJUsers~Phuong>cd™.
C:w>»javac Hellollorld. java
G2




v 2-1. JDK — COMPILE VA RUN

Budc 6: Chay (dung 1énh java)
java HelloWorld > xem két qud

B Administrator Ch\Windowshsystems2homd.exe

Microzoft Windows [Uersion 6.1.76H0A1]
Copyright <c? 2088? Microsoft Corporation. All rights resevrved.

CivwUsersPhuong>cd

C:sr*javac HelloWorld. java

C:s>*java Hellollorld
Hello World

oo
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Java 2-2. ECLIPSE — COMPILE VA RUN

e Eclipse 1a phan mém mién phi, dUoc cac nha phat
tri€n s& dung d€ xay dung nhlng Ung dung J2EE.

 Eclipse SDK bao gdbm 3 phan chinh:
— Platform
— Java Development Toolkit (JDT)
— Plug-in Development Environment (PDE).
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Budc 1: Download Eclipse

Home Downloads Users Members Committers Hesources Projects  About Us Cooagle™ Custo

Eclipse Downloads

Packages DeveloperBuilds Projects

Compare Packages Older Versions Eclipse Helios (3.6.2) Packages fu:ur F

. _ ) Y

@ Eclipse IDE for Java Developers, 99 1B Windows 32 Bit 5
Downloaded 252 434 Times Details Windows 64 Bit 5

d

‘== Eclipse IDE for Java EE Developers, 206 MB Windows 32 Bit a

Y Cd Downloaded 202775 Times  Details Windows 64 Bit 3
=

. Eclipse Classic 3.6.2, 171 mB

Downloaded 184 906 Times Details Other Downloads

Windows 32 Bit
@2, Windows 64 Bit

18

H MOTODEV Studio for Android Frometed Download g Download

Developing for Android? Get there faster with Eclipse-based tools and plug-ins from MOTODEY.

Eclipse IDE for C/IC++ Developers, 27 1B Windows 32 Bit
Downloaded 70,717 Times Details Windows 64 Bit



http://www.eclipse.org/downloads/
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B 2-2. ECLIPSE — COMPILE VA RUN
Budc 2: Giai nén tap tin vUa tai
Budc 3: Tao project Hello World

- Chay eclipse.exe
- File > New > Java Project

= Java - Eclipze SDK

FilE] Edit Source Refactor Mavigate Search Project Run  Window Help
Mew Alt+Shift+N ¥ | (4% Java Project

- Tai PI‘OJ' Open File. 5 | Progect— |
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Java 2-2. ECLIPSE — COMPILE VA RUN

Budc 4: Thém class HelloWorld
- Click phai vao Project Hello World > New > Class

= Java - Eclipse SDK

File Edit Source Refactor Mavigate Search Project Run Window Help
rﬁv. 3 ﬁvuvmv E?@v @ﬂ?v .!5.7_7}‘,&: ==
; : — E'\ '
g v
b 1= first test
e PR TR T T P
4 Hello Wor
h%ﬁ Mew * [§ Java Project
~ =i JRE Sy Go Into %  Project...
-
> & Hello Wor Open in New Window HY  Package
Open Type Hierarchy F4 (& Class
ShowIn Alt+Shift+W » | €%  Interface
= Copy Ctrl+C | Er
A% Annntatinn
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Java 2-2. ECLIPSE — COMPILE VA RUN

Budc 4: (tiép) R

v A < Modifiers: @ public (") default private protected
- PBat tén class la HelloWorld Clsbsact Clfal st
Superclass: javalang.Object

- Check vao public static void rese
main (String[] args)

Which method stubs would you like to create?

- C]j_Ck FiniS] @csﬁaticvoid mainl[Strin@b

[] Constructors from superclass
Inherited abstract methods

Do you want to add comments? (Configure ternplates and default value here

|:| Generate comments

@
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Java 2-2. ECLIPSE — COMPILE VA RUN

Budc 5: Thém vao ham main doan code
System.out.println("Hello World");

Budc 6: Run va xem két qua

== Java - Hello World/src/HelloWorld. java - Eclipse SDK L
File Edit Source Refactor Mavigate Search Project [Run] Window Help
N-HBS  $-0-Q- i@ @~ D fn QUL
= Debu Al —
t% Package Explorer 3 Eq ] *HelloWor % &
= i Run Histe |
ES i
-] = public Run As 3
1=> first test
(E_c, Problems (@ Javadoc ﬂ% Declaration (E Conzole &3 u X $| E"NN: | B

<terminated=> HelloWorld (1) [Java Application] C\Program Files'Java'jreb\bin'javaw.exe (Mar14, 2011 1:12:43 AM)

Hello World




B 2-3. NHAN XET

- JDK:
— Tao moOt file text
— Dung javac d€ bién dich file text thanh file .class
— Duing java d€ thuc thi file .class

- Eclipse: mOi thao tac thuan 1gi hon khi st dung giao
dién d€ tuong tac
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Java 3. CU PHAP NNLT JAVA
3-1. Package

- Viéc déng goi cac 10p lai tao thanh mOt thu vién
dung chung goi la package.

- MOt package c6 thé ch(ta mOt hay nhi€u 16p bén trong,
dOng thoi ciing c6 thé chlra mOt package khac bén trong.

&J
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BV 3-1. PACKAGE

-DE& khai bdo mOt 16p thuOc mOt gbi nao day ta phai
dung tu khoa package.

-Dong khai bao gdi phdi 1a dong dau tién trong tap
tin khai béao 10p.

- Cac tap tin khai bdo 10p trong cung moOt gbi phai
duoc luu trong cing mOt thu muc.

&J
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B 3-1. PACKAGE

Vi du:
package phuongtiengiaothong;
class xemay

{
/...

}
Khi d6 muon s dung 16p xemay vao chuong trinh ta
s€ khai bdo nhu sau:

import phuongtiengiaothong.xemay; ‘
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Java 3-2. TEN FILE, TEN LOP

- Tén 10p:

+ Bao gOm mOt chuOi cac ky tu (Unicode), ky sO
(Unicode), ky s0.

+ Phdi bat dau bang mot chir cai, dau gach dudi <_’
hay dau dollar '$'

+ Khong dugc trung vOi cac tu khoa

+ Khong c6 khodng trang 4 gilta
- Tén file: file .java phai c6 tén trung v&i tén 10p

&J
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Java 3-3. KE THU A

* MOt 16p con (subclass) co thé ke thu’a tat ca nhing
vung dU liéu va phuong thtic cla mot 16p khéc (siéu
18p - superclass).

* Nhu Vay vieéc tao mOt 16p mai tu moOt 10p da biét
sao cho cac thanh phan (tields va methods) cUa 18p cii
cling s€ thanh cac thanh phan (tields va methods) cUa
16p mai. Khi do ta g0l I6p mdi la 16p dan xuat
(derived class) tur 10p cii (superclass). Co thé 18p cii
cling 1a 10p dugc dan xuat tu moOt 10p nao do, hhung
doi vadi 10]3 md3i vUa tao thi 18p cii do 1a mOt lo‘p sieu
18p truc ti€p (immediate supperclass).

&.4
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Java 3-3. KE THU'A

Duing tU khéa extends d€ chi 18p dan xuat.
class A extends B

{
/...

}

‘__4



3-4. Interface la g1?

 Theo phuong phap phan cap thUa k€, c6 thé
16p cha c6 nhitng hanh vi chua biét viét code
thé nao = hanh vi trlu tuong = 16p trtu
tuong.

* Ta mubn mOt 16p dugc thUra ké tU nhi€u 16p
trUu tugng ma khong bi khong ché béi tinh
don thUa ké.

 Giai phép: Interface

&.4




Interface...

Interface 1a mot khai bdo bao gdm mot tap ddc di€m gém cac
hang, cac hanh vi ma khong mubn khai bao 18p.

Interface mang y nghia “nht la mot 10p hoan toan trtru
twrong”

Interface mang y nghia khai bdo tr/éc mOt nhém céac x(r Iy can
co.

Interface 1d mOt dac di€m cla cac ngdn ng(t OOP mdi nhu
Java, C#.

Interface dugc xem nhu 1a mOt 18p hodn toan trtru turong.

Interface 1d mOt cong cu d€ hién thuc dang da thira k€ trong
Java, C#.




B
Khai bao interface

« Khai béo interface bang 1 file.java, bién dich thanh file.class.
* Cuphap

[modifier] interface InterfaceName

{ [ modifier] <final data>

[ modifier] DataType Method (args);

}
* Chon modifier 1a public d€ moi noi déu dung duoc.
« Khong c6 modifier d€ chi cho ciing g6i/ cling thu muc truy

cap.

 Modifier trong interface NEN 1a public d€ dé dung.
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Thi du:

ShapeInterface.java

1l ~ Shapelnterface.jawva

d EHpublizc intertace Shapelntertace

{ final public double Fi=3.141597;
final publizc double pi=3.141592;
publizc double calchAreal):; . tinh dien tich
public double calcPerimeter(); - tinh chu w1

-1

=] O 1 D3

% ChO7-Interface-Package

File Edit Wiew Favorites Tools  Help

eﬁack - O @ pSearch v

¢ Address |3 ExTailieuCacMonHoc TuSoamO0P-JavalCho7-Interf ace-Packag ¥

Folders ® Shapelnterface.class
A '-E Shapelnterface,java

= hi07-Inkterface-Package
I TheoDoiGiangDayyaTaiChanh
5 #ML-Core
I ThuGian
£ 11T

3 objects | 711 bytes - i My Compuker




Thi du: interface vé nhap xuat d{t li€u

* Tanghi rang, mOi 18p trong phan mém ta .dang xay dung déu can nhap
xuat dir li€u. 2 Tao mot interface cho viéc nay.

I0_Interface.java

I woid input();
¥

L = L

vold output();

1« IO Interface.jawva
s El interface IO Interface

% Ch07-Interface-Package
File Edit \iew Fawarites Toaols  Help .ﬂ'

eEack - O Iﬁ pSearch v

Address |E,'| E: TailieuZacMonHocTuSoan OoP-JavalCh07-Inkerface-Packag V| G

Folders X .Shapelnterface class

'-E Shapelnterface.java
- EID Interface.java
.II:| Inkerface,class

| _F. |
=y Theu:uDu:uGlangDa*;.-"-.-'aTallChanh

H 5 ¥ML-Care
I Thuian 1 [
£ | 1] ] >
5 objects (Disk free space: 7.92 GB) 295 bytes i Iy Computer
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Hién thuc interface trong moOt 16p

e MOt 18p c6 code cu thé héa cac hanh vi cla
mOt interface thi goi la implementation.

e MOt 16p c6 thé hién thuc nhiéu interface (c6
dang da thUa ké).

* Cu phap xay dung mOt 10p c6 hién thuc
interface:

&J



Cu phap xay dung 18p c6 hién thuc interface

<Data riéng>

<hién thuc cla cac method riéng>

<hién thuc cac method cUa interfacel>
<hién thuc cac method cUa interface2>

<hién thuc cac method cUa interface khac>




InterfaceDemo_1.java |

1 B intertace Interfacelemnoc 1

2| 4 private volid methodd( )
3 protected woid methodB( )
4 vwold methodCi )
g public void methodDi )
Bl -7
7
a
9 # descripkion
%E | £ Ed modifier private not allowed here
12| Ed  modifier pratected not allowed here

InterfaceDemo_1.java

15 interface Interfacelemo 1
2 |_{ wold methodd():

357
4 Heclass C1 implement=s InterfacelDemnc 1
=
= |—}

# ‘ descripkion

Ed C1iz not abstract and does not overide abstract method methoddy] in InterffaceDemnao_1

=

Thi du

M6t 16p cu thé cé
khai bao inplements
mOt interface ma
quén chura hién thuc
hanh vi cUa
interface> Error




Thi du:

InterfaceDemo_1.java *

1 E interface Interfacelemo 1

I woid methodal )
viold methodBi )
- ¥

2
3
4
5 B ab=tract cla=s=s C1 implements Intertacelemo 1
B
7
a8

I abstract public void methodl():

- F
Eeclass C2 extends C1

9 I woi1d methodA() { Sy=tem.out. print{"method A");3}
10 vold methodB() { Sv=tem.out . print{"method B"):}
vold methodZ() { Syv=stem.out . print{"method C"); 7

descripkion
Ed  methodC[) in C2 cannot overide methodC() in C1; attempting to assign weaker access privileges; was public v
- Ed methodB() in C2 cannot implement methodB () in InterfaceDemo_1; attempting to assign weaker access privileges; was public
= Ed methoda[] in C2 cannat implement methoda() in InterffaceDemo_1; atterpting to assign weaker access privileges; was public
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InterfaceDemo_1.java | Thi d U: Bién interface

E interface Interfacelemo 1

1
2| 4 woid methodAl )

3 vold methodB( )

4/ =7

L B abz=tract clasz=s Cl implement=s InterfacelDemo 1
& | { abstract public void methodCi);

7

a

9

Elclass CZ2 extend=s C1
{ public woid methoddA() { Sy=tem.out println"method A"}

10 public woid methodB({) { Sy=tem.out . println{"method B");}
11 public woid methodC() { Sy=tem.out . println{"method C");7F
12|}

13 Heclass C2Deno

14 =4 public =tatic woid main (String arg=s[])

15 I C2 objl= new C2();

16 obil methodai )

17 1l obj? = new C2():

148 obi2 . methodE({ ) ;

19 — I nterfacelemc_1 objd= new C2():

20 obi3 methodB( ) ;

21 obi3 . methodC( ) ;

- descripkion
S Ed cannot find symbol method methodCl)

ral
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Thi du: 2 interface cu thé

ShapelInterface.java | I0_Interface.java | YongTron.java |

1 # Shapelnterface.java

d E public interface Shapelnterface

{ final public double Fi1=3.141597;
final public double pi=3.141592;
rublizc double calchAreai):; #« tinh dien tich
publizc double calcPerimeter(); - tinh chu w1

- ¥

=1 O N s L

Shapelnterface.java I0_Interface.java | VongTron.java |

1~ IO Interface.java

2 E intertace IO Interface

{ woid input(); # nhap object
wold output); - =uat object

¥

LM e L




Shapelnterface.java | ID_Intetface.java YongTron.java Thi du SO' duDg 2 interface
1 » VongTron.jawva -
Z i1mport javax.swing. ¥
3 B zlass VYongTron implement= Shapelnterface. IO _Interface
4 { protected double =.v.r: — I )
c VongTron() { m-y=r=0-} ev C:\Program Files\Xinox ...
b |= VYongTron(double =, double v, double r) Uong tron:=<3.5.8.6.5.8>
7 { this =m=%: this.y=v: this . r=r; Dien tich:78.5398
a3 "L .
9 public double calcAreal) { return Pi=r=r;} Fress any key to continue...
10 public double calcPerimeter() { return #*FPi=*r;

11 = public vwoid input()

12 { String S=J0ptionPane.showInputDialog{null, "Toa do =:".,"0");

13 Z= Double.parselouble(5);

14 S=J0ptionPane . showlInputDialog{null, "Toa do v ", "0");

15 w= Double.parselouble(5);

16 S=J0ptionPane . showlInputDialog{null, "Ban kinh: ", "0");

17 r= Double.parszelDouble(5);

13 T

19 = public void output( )

200 { Sy=stem.out . println{"Vong tron: <" + = + "." + v + "." + 1 + "="3;
21 F 1

22 51

23

24 Bl zlass VongTronDemo

25 EH{4 public static void maini(String srgs[])

26 { VongTron w= new YVongTron();

27 wv.input(};

28 v.ooutputi )

29 Sv=temn.out . printlnf"Dien tich:" + v.calchreal));

30 Sv=ten.out . printlnf"Chu vi:" + w.calcPerimeter());
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Interface thUa ké

 Interface c6 th& thUa ké interface cha

* Interface con la hOi lai cac khai bdo hanh vi.
* Cu phap:

interface InterfaceSon extends InterfaceFather

{ < cac khai bao them>

}

* Néu mOt 16p implements interface con thi phdi cu
thé hoa ca cac method c6 trong interface cha.

&J



InterfaceChaCon.jaya |

< InterfaceChalon. java

El interface I_Cha
{ void methodA();
wold methodB( )
E interface I_Con extend= I _Cha
{ void methodC( )
Elcla=ss A inplements I_Con
E 4 public woid methodCi )
{ Sy=ten.out println{"Method C. ");
B h
-

# i description

|E & iz not abstract and does nat override abstract method methodB[] in |_Cha

e C:\Program Files\Xino...

Pressz any

Thi du

InterfaceChaCon.java

< InterfaceChalCon. java

El interface I_Cha
I woid methodi():
vold methodBi();
- F
E interface I Con extend=s I Cha
{ woid methodC();

Heolass A implements I_Con

E{ public woid methodC( )
{ Sy=ten.out . println{"Hethod C."3;
h

public woid methodAl )
{ Sy=ten.out . println{"Hethod 4. "3;

h
public woid methodBE( )
{ Sy=sten.out . println{"Hethod B.");

¥

az= I_Cha_Con_Demo
puhllc ztatic wvoid main(String
& obj= new A{):
obj . methodh);
obj . methodB( ) ;
obj . methodCi ) ;

}
cl
d args[])

§



B Collections Framework

* Collections Framework bao gOm nhiéu 18p va
giao dién trong khung cOng tac.

» Khung cOng tac cUa cac Collection Java dua
trén tri€n khai thuc hién cu thé mot sb giao
dién dinh nghia cac ki€u suu tap (collection)

&J
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e Collection
* Collection 1a d0i tuong c6 khd ning ch(ra cac
doi tuong khac.

* Cac thao tac thong thuOng trén collection
— Thém/Xo4 d0i tuong vao/khoi collection
— Ki€ém tra mOt doi tuong cé G trong collection
khong
— Lay mOt dOi tugng tUr collection
— Duyét cac doi tugng trong collection
— Xo04 toan b0 collection

&J
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Collections Framework

* Céc collection dau tién cUa Java:
— Mang
— Vector: Mang dOng
— Hastable: Bang bam
* Collections Framework (tU Java 1.2)
— La mOt kién triic hgp nhat d€ bi€u dién va thao
tac tren cac collection.
— Gidp cho viéc xUr 1y cac collection dOc 1ap voi
bi€u dién chi ti€t bén trong cla ching.
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Collections Framework

e MOt sO 10i ich cla Collections Framework
— Giam tha0i gian 1ap trinh
— Tang cuong hi€u nang chuong trinh
— Dé ma rOng cac collection m&i
— Khuyén khich viéc s& dung lai ma chuong trinh

&J
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Collections Framework

e Collections Framework bao gOm

— Interfaces: La cac giao ti€p th€ hién tinh chat
cUa cac kiéu collection khac nhau nhu List, Set,
Map.

— Implementations: La cac 13p collection c6 san
duoc cai dat cac collection interfaces.

— Algorithms: La cic phuong thUc tinh d€ xUr 1y
trén collection, vi dU: sap x€p danh sach, tim
phan tU 16n nhat...

&.4
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Java
Interfaces
<<interface>> <<interface>>
Collection Map
<<interface>> <<interface>> <<interface>>
Set List SortedMap

|

<<interface>>
SortedSet




¢ : Bons :
= Giao tiép Collection

 Cung cap cac thao tac chinh trén collection nhu
thém/xo4/tim phan tU... Vi du:
— boolean add(Object element);
— boolean remove(Object element);
— boolean contains(Object element);

— int size();

— boolean isEmpty();

e NE&u 16p cai dat Collection khong mudn ho trg cac thao
tac lam thay do6i collection nhu add, remove, clear... nd cé
th€ tung ra ngoai 1€ UnsupportedOperationException.
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Gilao tiep Set

« -
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Java

* Set ké thira tUr Collection, hO tr@ cac thao tac xUr 1y trén
collection ki€u tap hop

* Set khong c6 thém phuong thUc riéng ngoai cac phuong
thUc ké thura tU Collection.

Giao Ti€p Set dinh nghia b0 Collection khong c6 phan ti
triung lap
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Giao tiép SortedSet

* SortedSet k€ thUa tU Set, n6 ho trg thao tac trén tap hop
cac phan tU co thé so sanh dugc. Cac dOi tugng dua vao
trong mOt SortedSet phdi cai dat giao ti€p Comparable
hodc 10p cai dat SortedSet phai nhan mOt Comparator
trén ki€u cla doi tuong do.

* MOt sO phuong thUrc cUa SortedSet:
— Object first(); / 1ay phan t dau tién (nho nhat)
— Object last(); // 1ay phan t& cudi cing (16n nhat)

— SortedSet subSet(Object el, Object e2); /18y mOt tap cac phan
tU nam trong khodng tU el tGi e2.




= Giao tiép List

* List ké thUa tU Collection, n6 cung cap thém cac phuong
th(rc d€ x(r 1y collection ki€u danh sach (Danh sach 1a
mOt collection vdi cac phan t Object dudc x€p theo chi
s0).

« MOt sO phuong thUc cUa List

— Object get(int index);

— Object set(int index, Object 0);
— void add(int index, Object 0);
— Object remove(int index);

— int indexOf(Object o);

— int lastindexOf(Object o0);
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Duyeét collection

 CAc phan tU trong collection c6 thé dugc duyét thong
qua Iterator.

 Cac 16p cai dat Collection cung cap phuong thic trd vé
iterator trén cac phan tU cUa chiing.

Collection c;

terator it = c.iterator(); [ NGISIONIINOIOI®]
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Duyeét collection

¢ Iterator cho phép duyét tuan tu mot collection.

* CA4c phuong thUc cUa Iterator:
— boolean hasNext();
— Object next();

— void remove();

* Vidu:

lterator it = c.iterator();

while ( it.hasNext() ) {
Point p = (Point) it.next();
System.out.printin( p.toString() );

}
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Giao tiép Map

Java

* Giao t1ep Map cung cap céc thao tac x{r ly trén

cac bang anh xa. dinh nghia collection c6 cac cap
khoa - gia trl.

* MOt sO6 phuong thlc clla Map
— Object put(Object key, Object value);
— Object get(Object key);
— Object remove(Object key);
— boolean containsKey(Object key);
— boolean containsValue(Object value);

&.4



Giao tiép Map
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Java

* Map cung cap 3 cach view d{ liéu:
— View cac khoa:
Set keySet(); // Tra vé cac khoa
— View cac gia tri:

Collection values(); // Tra vé cac gia tri

— View céc cap khoa-gia tri
Set entrySet(); // Trd v€ cac cap khoa-gia tri
* Sau khi nhan dugc két qud 1a moOt collection, ta cé
thé dung iterator dé€ duyét cac phan tl cla no.
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S Giao tiép SortedMap

Java

* Giao ti€p SortedMap k€ thira tU Map, n6 cung cap thao
tc trén cac bang anh xa v&i khoa c6 thé so sanh duoc.

 Gibng nhu SortedSet, cac dOi tuong khoa dua vao trong
SortedMap phai cai dat giao ti€p Comparable hodc 16p
cai dat SortedMap phdi nhan mOt Comparator trén doi
tugng khoa.




¢ —F .
= Implementations

Java

* Cac cai dat trong Collections Framework chinh la cac
10p collection ¢ san trong Java.

Chiing cai dat cac collection interface & trén dé thé
hién cac cau trdc dr liéu cu thé. Vi du: mang dOng,
danh sach lién két, cdy dO den, bang bam...
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& Implementations

LinkedList

ArrayList

HashSet

_:4 LinkedHashSet

/ HashMap

:i LinkedHashMap
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- MO ta céc cai dat

* ArrayList: Mang dOng, néu cac phan tUf thém vao vUQt
qué kich ¢ mang, mang sé tu dOng ting kich c0.

* LinkedList: Danh sach lién két 2 chiéu. HO trQ thao tac
trén dau va cudi danh sach.

* HashSet: Bang bam.

* LinkedHashSet: Bdng bam két hop v6i linked list nham
ddm bdo th(r tu cac phan tU.

* TreeSet: Cay dO den (red-black tree).
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e HashMap: Bang bam (cai dat cUa Map).
¢ LinkedHashMap: Bang bam két hop vdi linked list nham
ddm bdo th(r tu cac phan tU (cai dat cUa Map).

* TreeMap: Ciy dO den (cai dat cUa Map).

&J
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e Vidu 1: TreeSet

/[ This program sorts a set of names
import java.util.*;

public class TreeSetTestl

{

public static void main(String[] args)

{
SortedSet names = new TreeSet();
names.add(new String("Minh Tuan"));
names.add(new String("Hai Nam"));
names.add(new String("Anh Ngoc"));
names.add(new String("Trung Kien"));
names.add(new String("Quynh Chi"));
names.add(new String("Thu Hang"));
System.out.printin(names);
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a Vidu 2: Student Set

class Student implements Comparable

{

private String code;
private double score;

public Student(String code, double score)

{

this.code = code;
this.score = score;

}

public double getScore()
{

}

public String toString()
{

return score,

return "(* + code +"," + score +")";

}
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e V1du 2: Student Set

public boolean equals(Object other)

{
Student otherStu = (Student) other;
return code.equals(otherStu.code);
}
public int compareTo(Object other)
{
Student otherStu = (Student) other;
return code.compareTo(otherStu.code);
}




e V1du 2: Student Set

/[ This programs sorts a set of students by name and then by score
import java.util.*;

public class TreeSetTest2

{

public static void main(String[] args)

{
SortedSet stu = new TreeSet();
stu.add(new Student("A05726", 8.5));
stu.add(new Student("A06338", 7.0));
stu.add(new Student("A05379", 7.5));
stu.add(new Student("A06178", 9.5));

System.out.printin(stu);

SortedSet sortByScore = new TreeSet(new Comparator()
/[ create an inner class




e V1du 2: Student Set

{
public int compare(Object a, Object b)
{
Student itemA = (Student) a;
Student itemB = (Student) b;
double scoreA = itemA.getScore();
double scoreB = itemB.getScore();
if ( scoreA < scoreB)
return -1;
else
return 1;
}

N: Il end of inner class

sortByScore.addAll(stu);
System.out.printin(sortByScore);

}

}



e V1du 3: HashMap

/[ This program stores a phone directory by hashing
import java.util.*;

public class MyMapTest
{

public static void main(String[] args)

{
Map phoneDir = new HashMap();
phoneDir.put("5581814", new String("Dept. Informatics"));
phoneDir.put("8584490", new String("Defense Staff"));
phoneDir.put("8587346", new String("Administrative Staff"));
phoneDir.put("7290028", new String("Student Club"));

// print all entries
System.out.printin(phoneDir);

// remove an entry
phoneDir.remove("8584490");




e Vi du 3: HashMap

// replace an entry
phoneDir.put("7290028", new String("International Relation));

// look up a value
System.out.printin(phoneDir.get("5581814"));

/[ iterate through all entries
Set entries = phoneDir.entrySet();
lterator iter = entries.iterator();
while (iter.hasNext())
{
Map.Entry entry = (Map.Entry) iter.next();
String key = (String) entry.getKey();
String value = (String) entry.getValue();
System.out.printin("key=" + key + ", value=" + value);
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s Cac 16p bao

* Collection chi lam viéc trén cac Object. Nhiing ki€u d{r
liéu cO ban nhu: byte, short, int, long, double, float, char,
boolean khong thé dua dugc truc ti€p vao Collection ma

phai thong qua cac 16p bao.
* Cac 18p bao: Byte, Short, Int, Long, Double, Float, Char,
Boolean.

* Vidu:
— Integer intObject = new Integer(9);

— int value = intObject.intValue();
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e Algorithms

* (Cac thuat toan dugc cai dat nhu nhiing phuong
thUc tinh cUa 16p Collections

* MOt sO phuong thitc cla Collections:

— static Object max(Collection c)

— static Object min(Collection c)

— static int binarySearch(List list, Object key)

— static void sort(List list)

— static void shuffle(List list)

— cac phuong thUc tao synchronized collection

— cac phuong thUc tao read-only collection




e Vi du: TrOn bai

import java.util.*;

public class MyShuffleTest

{
public static void main(String[] args)

{

List numbers = new ArrayList(52);

for (inti=1;i<=52; i++)
numbers.add(new Integer(i));

System.out.printin("Before shuffling:" + numbers + "\n");

Collections.shuffle(numbers);
System.out.printin("After shuffling:" + numbers + "\n");
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Java

Collections Framework

* Legacy Implementations

— 1.4 cac 18p cii dugc cai dat bo sung thém cac collection
interface.

— Vector: C6 th€ thay bang ArrayList
— Hastable: C6 thé thay bang HashMap

* Abstract Implementations

— La cac 18p truu tuong da cai dat cac collection interface
ma ta c6 thé ké thira d€ tao ra cac collection mdi.

— AbstractCollection, AbstractSet, AbstractList...
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