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MO DAU
= Muc dich cua khoa hoc
+ T6 chirc ctia khoa hoc
= Ta1 licu tham khao
= Phan mém can thiét

= Thiét 1ap méi truong lam viéc



Muc dich cua khoa hoc

= Khi hoan thanh khoa hoc, ban s& hiéu:
— Cach tao, bién dich, va chay cac chuong trinh Java
— C4c kiéu dit liéu co s6
— Ludng diéu khién Java - Java control flow
— Phuong thuc - Methods
— Mang - Arrays
— Lap trinh hudng d6i twong (Object-oriented programming)
— Cac lop Java 101 (Core Java classes: swing, exception,

Internationalization, multithreading, multimedia, 1/0,
networking, Java Collections Framework)



Muc dich cua khoa hoc (tiép)

+ Ban s& c6 thé:

— Viét cac chuong trinh don gian st dung cac kiéu
dir l1éu co so, cac cau trac diéu khién, cac
phuong thirc va mang.

— Tao va dung cac phuong thirc

— Phat trién mot giao dién GUI va cac Java applets

— Viét cac dy 4n tha vi

— Thiét 1ap mot nén tang chic chan trén tu tudng
Java



TO chirc cua khoa hoc

= Phan I: Co ban vé 1ap trinh Java

— Chuong 1: Gibi thiéu vé Java

— Chuong 2: Cac toan tir va cac ki€u dir li¢u co s¢

huong 3: Cac cau truc di€u khién

huong 4: Phuong thirc - Methods

huong 5: Mang - Arrays



T6 chirc cua khoa hoc (tiép)

+ Phan II: Lap trinh huéng doi tuong

(Object-Oriented Programming)

huong 6: Doi tugng va 16p (Objects and Classes)
huong 7: Strings

huong 8: Class Inheritance and Interfaces

huong 9: Object-Oriented Software Development



T6 chirc cua khoa hoc (tiép)

« Phan IIT: Lap trinh giao dién d6 hoa
(GUI Programming)

— Chuong 10: Bat dau véi lap trinh GUI

— Chuong 11: Tao giao dién nguoi dung

— Chuong 12: Cac Applet va GUI nang cao



T6 chirc cua khoa hoc (tiép)
+ Phan IV: Phat trién cac du an toan dién [Optional]

— Chuong 13: Xtr Iy ngoai 1€ - Exception Handling
— Chuong 14: Qudc té hoa - Internationalization

— Chuong 15: Pa ludéng - Multithreading

— Chuong 16: Multimedia

— Chuong 17: Input and Output

— Chuong 18: Networking

— Chuong 19: Java Data Structures



SR O

Tai1 lieu tham khao

Introduction to Java Programming, 5 edition

— Y. Daniel Liang, NXB Prentice Hall, 2004
Gi4o trinh 1y thuyét va bai tap Java,

— Nguyén Tién Diing, NXB Giao duc, 1999
Programming in Java (slides)
The Java Language Specification, 3th edition (pdf)
Java for students (slides)
The Java Tutorial (Java.sun.com), ......

Hay tim ta1 website: www.haul.edu.vn/it/pgqdung



- 111 L
Tu vung
« JRE, Java Runtime Environment

— Phan mém cho phép ban chay cac chuong trinh Java trén
may tinh.

= JDK, Java Development Kit; con goi la
= SDK, System Development Kit

— Phan mém cho phép ban tao va chay cac chuong trinh Java
trén may tinh.

+ |DE, Integrated Development Environment

— Cong cu giup viét va chay cac chuong trinh dé dang hon.
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Phan mém can thiét

— Java SDK 5 (gom ca JRE)
¢ http://java.sun.com/j2se/1.5.0/download.html

+ [Optional] Download the Java documentation
— JCreator 3.0

— JBuilder 2005 Foundation [Optional]

¢ http://www.borland.com/downloads/download_
jbuilder.html

+ Tat ca phan mém trén 1a free va co thé download tai:

- http://www.haul.edu.vn/it/pgdung/download
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JCreator

« JCreator 1a mot IDE. N6 bao gom:
— mot trinh soan thao (editor), dé viét chuong trinh
— mdt chuong trinh gd r6i (debugger), gitp tim cac 10i
— mdt khung nhin (viewer), dé xem cac phan cta chuong
trinh

— mdt cach thtrc dé dang dé chay cac chuong trinh Java va

xem tai licu
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L L L
Cau hinh may tinh to1 thicu
+ 500 MHz Pentium or better
+ 256 MB RAM
+ 300 MB Hard disk - JIDK 1.5
=10 MB HD - JCreator

<= 240 MB HD - JBuilder 2005 Foundation
[Optional]
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Thict 1ap mo1 truong lam viec
= Sau khi cai dat Java SDK 1.5.0 vao thu muc
C:\Program Files\Java\jdk1.5.0
tai ctra sO dong 1énh Windows (cmd.exe) lan luot

chay 2 dong Iénh:
+ set path=C:\Program Files\Java\jdk1.5.0\bin

A

< set classpath=.
T thiét 1ap bién duong dan dé c6 thé

g01 cac chuong trinh chay duoc
cua Java tu bat ky thu muc nao

thiét l1ap thu muc chira cac 16p
nguol dung la thu muc hién tai

14



LAP TRINH JAVA

Chuong 1:
Gidi thiéu veé Java

Pham Quang Dung
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NoO1 dung cua chuong 1

< Java la gi?

= Lich sir hinh thanh va phat trién
+ Cac dic diém cua Java

+ Bat dau véi 1ap trinh Java

— Tao, bién dich va chay mot irng dung Java



Java la g1?

< Java la mot ngon ngir 1ap trinh (programming
language): mot ngdn ngit ma ban cé thé hoc cach
viét va may tinh c6 thé hiéu duoc
+ Java hién dang 12 mot ngdn ngir rat pho bién
+ Java 12 mot ngdn ngit manh va c6 tam bao quat rong
— nhung n6 khong don gidan!

« Puogc so sanh véi C++, Java rat "tao nha" (elegant)



Lich su

<1990, James Gosling va Sun Microsystems
= Tén ban dau: Oak (cay soi)
< Java, 20/05/1995, Sun World

= HotJava
— Trinh duyét Web ho trg Java dau tién

= JDK Evolutions
= J2SE, J2ZME, and J2EE



Cac dac diem cua Java

Java is simple

Java is object-oriented
Java is distributed

Java is interpreted
Java is robust
Java is secure

Java is architecture-neutral
Java is portable

Java’s performance

Java is multithreaded

Java is dynamic

don gian

hudng d6i tuong
phén tan

thong dich

manh mé

bao mat

kién tric trung tinh
kha chuyén

hiéu qua cao

da tuyén

linh dong



Cac phién ban JDK
(Java Devenlopment Kit)

<= Java 1
— JDK 1.02 (1995)
— JDK 1.1 (1996)

= Java 2
—~ SDK v 1.2 (JDK 1.2, 1998)
— SDK v 1.3 (JDK 1.3, 2000)
— SDK v 1.4 (JDK 1.4, 2002)
— SDK v 5.0 (JDK 5.0, 2004)



JDK Editions

< Java Standard Edition (J2SE)

— J2SE c6 thé duoc dung dé phat trién cac tmg dung hoic cac applet doc
lap phia client (client-side).

= Java Enterprise Edition (J2EE)

— J2EE c6 thé dugc dung dé phat trién cac ing dung phia server (server-

side) nhu cac Java servlet va Java ServerPages.

< Java Micro Edition (J2ZME).

— J2ME c6 thé dugc sir dung dé phat trién cac tmg dung cho céc thiét bi di
dong nhu BTDD.

Bai giang st dung J2SE dé gigi thiéu lap trinh Java.



Java IDE Tools

= JCreator

< Forte by Sun MicroSystems
= Borland JBuilder

= Microsoft Visual J++

+ \WebGain Café

<= |BM Visual Age for Java



Bat dau vai 1ap trinh Java

= MOt chuong trinh Java don gian
= Bi1én dich chuong trinh

= Chay chuong trinh



Mot chuong trinh Java don gian
Vidul.l

// Chuong trinh in dong: Welcome to Java!
package chO1l;
public class Welcome {

public static void main (String[] args) f{

System.out.println ("Welcome to Javal!");

}
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C:/javapro/ch01/welcome.java

Tao, bién dich, chay chuong trinh
= Tao:

— Soan thao chuong trinh N
(Notepade, Wordpad...) Source Code

— Ghi tép tén Welcome.java

A A1 Compile Source Code
vao thu myc C:\Javapro

= Bién dich:

— Trén ctra s6 1énh (cmd.exe)
— cd\ ]

vd: java Welcome

— jJavac Welcome.java

- Cay -

— Java Welcome

Bytecode

Néu c6 16i hoac két qua sai




Bién dich va chay mot chuong trinh

myProgram. java

Interpreter

myPFrogram.class

Zompiler —

Can xac dinh cac
tép duoc luu trong

thu muc no

chapterl9

Java source files and class files for Chapter 2

Java source files and class files for Chapter 19

12



Cac thanh phan cua mot
chuong trinh Java

= Chu giai - Comments
+Pong goi - Package

+ Tu khoa - Reserved words
= Tt bo nghia - Modifiers

= Cau lénh - Statements

= Khoi - Blocks

= Lop - Classes

= Phuong thirc - Methods

& Phuong thitc chinh - The main method



Comments

= Trong Java, cac chu giai co thé duoc dit :

— sau 2 dau gach chéo // trén 1 dong

— gitta dau mo /* va dong */ trén 1 hodc nhiéu dong
= Khi trinh bién dich gap:

— //, n6 bod qua tat ca cac ky tu sau // trén dong do

— /*, n6 quét tim dén */ tiép sau va bo qua moi ky tu

nam gitra /* va */.
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Package

Dong thir hai trong chuong trinh (package ch01;) xac

dinh mot tén go1, ch01, cho class Welcome. Forte bién

dich source code trong tép Welcome.java, tao ra tép

Welcome.class, va luu Welcome.class trong thu muc
chO1.

15



Reserved Words

<= Reserved words hay keywords 1a nhirng ttr c6 nghia
xac dinh d6i véi trinh bién dich va khong thé sir dung
cho cac muc dich khac trong chuong trinh.

+ VD: khi trinh bién dich gip tir class, né hiéu rang
ttr ngay sau class la tén cua class.

= Cac tir khoa khac trong vi du 1.1 1a public, static,
va void. Chung sé duoc gidi thiéu ¢ phan sau.

16



Modifiers (Tt bo nghia)

= Java su dung mot s6 tir khoa goi la modifiers dé xac dinh cac
thudc tinh cua dir liéu, cac phuong thire, 16p, va ching c6 thé

duoc st dung nhu thé nao.

+ Cac vi du tir bo nghia 1a public, static, private, final, abstract,
va protected.

+ Mot dit liéu, phuong thitc, hodc 16p public thi c6 thé truy
nhap dugc bo1 chuong trinh khac. Mot dir lieu hay phuong thirc
private thi khong thé.

= Modifiers s€é dugc thao luan & Chuong 6, "Objects and

Classes."
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Statements

= MOt cau Iénh (statement) dai dién cho mot hanh
dong hodc mot chudi cac hanh dong.

= Cau Iénh System.out.printin("\Welcome to Java!")

trong chuwong trinh vi du 1.1 1a mét cau 1énh hién thi

101 chao "Welcome to Java!".
= Moi cau 1énh trong Java két thic béi mot dau cham

phay (;).
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Blocks

= Mot cap dau ngoac nhon trong mot chuong trinh

hinh thanh mot khoi nhoém cac thanh phan ciia mot

chuong trinh.

<= Val tro twong tu cap tu khoa Begin ...end; trong

Pascal

public class Welcome { <

} <

public static void main(String[] args) { «—
System.out.printin("Welcome to Java!"); Method block

Class block

} <

19




Classes

« Class (I6p) 1a thiét yéu trong xdy dung cau tric
Java. Mot class 1a mot khuon mau hay ban thiét ké cho
cac doi tuong.

« De lap trinh trong Java, ban phai hiéu cac class va
c6 thé viet, sir dung chung.

+ Nhitng bi an ctia class sé tiép tuc dugc kham pha
dan xuyén su6t khoa hoc.

+ Bay gio ban chi can hiéu mot chuong trinh duoc

xac dinh bang cach str dung mot hay nhiéu class.
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Methods

= System.out.printin 1a gi? D6 1a mdt method (phuwong thirc):

mot tip cac cau 1énh thuc hién mot chudi cac thao tac dé hién thi
mot thong tin trén man hinh.

+ NO tham chi c6 thé duoc sir dung ma khong can hiéu day du
chi tiét n6 lam viéc nhu thé nao.

+ NO dugc str dung bang cach goi mot cau 1énh vdi tham sb
chudi ky tu (string) dugc bao bdi cip dau nhay kép. Trong
truong hop nay, tham so 1a "Welcome to Java!”

+ Ban c6 thé goi phuong thirc println véi cac tham so khac

nhau d¢ in ra nhtrng message khac nhau.

21



main Method

+ main method cung cap su kiém soat luong chuong
trinh. Trinh bién dich Java thuc hién tng dung bang
cach goi dén main method.

= Moi chuong trinh Java phai ¢6 main method, no 1a

diém khoi dau khi thuc hién chuong trinh.
= Dang thirc ctia main method:
public static void main(String[] args) {

/| Statements;

}

22



Hien th1 van ban trong Message
Dialog Box
= ban c6 thé st dung phuong thirc

showMessageDialog trong 16p JOptionPane.
JOptionPane 1a mét trong nhiéu 16p dugc dinh

nghia trudc trong hé thong Java dé co thé tai
su dung.

23


book/WelcomeInMessageDialogBox.java

Phuong thirc showMessageDialog

JOptionPane.showMessageDialog (null,

"Welcome to Javal!'",

"Example 1.2 Output",
JOptionPane.INFORMATION MESSAGE)) ;

24



LAP TRINH JAVA

Chuong 2:
Cac toan tu va cac kieu dir licu
co ban
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NO1 dung cua chuong 2

= (G101 thi€u 1ap trinh qua mot vi du

+ Céac tén, bién va hang

+ Cac kiéu dit liéu co sé
— byte, short, int, long, float, double, char, boolean

= Biéu thuc

= (Cac toan tur Operators, Precedence, Associativity,
Operand Evaluation Order: ++, --, *, /, %, +=, -=, *=, /=,
%=, ", &, |, +, -,

= Nhan dir icu vao tu cac Input Dialog Boxes

< Case Studies (Computing Mortgage, and Computing Changes)

< Style and Documentation Guidelines

< Syntax Errors, Runtime Errors, and Logic Errors



G101 thiu 1ap trinh qua 1 vi du

Vi du 2.1: Tinh dién tich hinh tron

= conpucans [N


C:/javapro/ch02/dtht.java

Tén - ldentifiers

« Mot tén 1a mot chudi cac ky tu gom cac chi,
s0, dau gach dudi ( ), va dau dollar ($).

= MOt tén phai bat dau boi mét chit, dau gach
dudi (), hodc dau dollar ($). N6 khong thé
bit dau béi mot so.

+ Mot tén khong thé 1a mot tir khoa.

2
7Y

= MOt tén khong thé 1a true, false, hoac null.

= Mot tén c6 thé co do dai bat ky.



Bién - Variables

// Tinh dien tich thu nhat
bankinh = 1.0;
dientich = bankinh*bankinh*3.14159:

System.out.println("Dien tich bang " +
dientich + " voli ban kinh la " + bankinh);




Khai bao bién

Dang thuc: datatype variableName;
Vi du:
int x; // Khai bdo x la mdt

// bién nguyén (integer);
double bankinh

char a;



Lénh gan va biéu thirc gan

Dang thirc: variable = expression;
Vi du:
X=1; // Gan 1 cho x;

bankinh=1.0; // Gan 1.0 cho bankinh:
a="A" /[l Gan 'A' cho a;
X=X+1;

dttg = Math.sart(p*(p-a)*(p-b)*(p-c)) ;



Khai bao va khot tao trong 1 1€nh

= 1lnt 1 =1, ] = 5;
= double d = 1.4;

= float p1 = 3.1416;

Cac cau lénh trén c6 dung khong?



Hang - Constants

= Dang thirc:
final datatype CONSTANTNAME = VALUE;

= Vi du:
final double PI = 3.14159;
final int SIZE = 3;



Cac ki€u dir li€u so

byte 8 bits
short 16 bits
int 32 bits
long 64 bits
float 32 bits

double 64 bits



Toan tu - Operators

+ - * / %

int i1=5/2; = két qua la s6 nguyén il =2

float i2=05.0/2; = két quala s6 thuci2 =25

byte i3=5 % 2; = i3 =1 (s6 du cia phép chia)



CHUY
« Céc phép tinh véi s6 dau cham dong dugc lay xap xi vi
chdng duoc Iuu trir Khong hoan toan chinh xac. Vi du:
System.out.printin(1-0.1-0.1-0.1-0.1-0.1);
hién thi 0.5000000000000001, khéng phai 0.5

System.out.printin(1.0 - 0.9);
hién thi 0.09999999999999998, khong phai 0.1.

+ C4c sO nguyén duoc luu trit chinh xac nén cac phép
tinh véi chlng cho két qua chinh xac.



Biéu thirc toan hoc

3+4x 10(y-5)(a+b+c) 4 9+X

+9(;+—)

5 X y

duogc chuyén thanh cong thirc Java nhu sau:

(3+4*Xx)/5 — 10*(y-5)*(atb+c)/X + 9*(4/x + (9+x)/y)




Céac toan tir gan tat

Operator Example Equivalent

= i+=8 i = i+8
—= f-=8.0 £ = £-8.
* = i*=8 i = 18
/= i/=8 i =i/8

5= 1%5=8 1 = 158



suffix
prefix

suffix

prefix

Cac toan tu tang va giam

x++; // Same as x

++x; // Same as x

X——,; // Same as X

——X; // Same as x




Cac toan tu tang va giam (tiép)

int 1=10; Equivalent to

. . . Nm:lo*';

int newNum = 10*i++; }nt newNu i
1 =1 + 1;

int 1=10; Equivalent to C .
int newNum = 10% (++1i); 1=1+1;
’ int newNum = 10%*i;




Cac toan tu tang va giam (tiép)

« Su dung cac toan tir ting va giam giup cac biéu thirc ngan
gon hon, nhung cting lam cho chung phtrc tap va kho doc
hon.

= Nén tranh str dung cac toan tir nay trong nhitng biéu thirc
lam thay d6i nhiéu bién hodc st dung cung mot bién nhiéu

1an nhu sau: intk = ++i +i.




Biéu thtrc gan va Cau 1énh gan

= Trudc Java 2, tat ca cac biéu thuc co thé duoc st

dung nhu cau Iénh. Ké tir Java 2, chi nhirng loai biéu

thirc sau c6 thé 1a ciu lénh:

< variable op= expression; // Véiopla+, -, *, /, %
< ++variable;

= variable++;

< --variable;

= variable--:



Chuyén doi dit liéu kiéu so (Ep kiéu)

Xét cac cau lénh sau day:

100;
long k = 1*3+4;
double d = i*3.1+k/2;

byte 1

int x = k; //(sai, int < long)

long k = x; //(ding, long > int)



Luat chuyén

Khi thuce hién mot phép tinh nhi phan chira 2 toan hang khac
kiéu, Java tu dong chuyén kiéu toan hang theo luat sau:

. Néu mot toan hang kiéu double, toan hang khac duogc chuyén
d6i thanh kiéu double.

. Néu khong thi, néu mét toan hang kiéu float, toan hang khac
duoc chuyén d6i thanh kiéu float.

. Néu khong thi, néu mét toan hang kiéu long, toan hang khac
duoc chuyén doi thanh kiéu long.

. Néu khong thi, ca hai toan hang dugc chuyén doi thanh kiéu
Int.



Mturc wu tien Ep kicu

= double
= float
= long
= 1nt

= short

= byte



Ep kiéu mo rong va thu hep

Ep ki€u m¢ rong

double d = 3; (md rdng kiéu)
Ep kiéu thu hep
int 1 = (int)3.0; (thu hep kiéu)

Co sai khong? Int X =5/2.0;



char

char

char

char

Kiéu dit liéu ky tu

letter = 'A',; (ASCII)

numChar = '4'; (ASCII)

letter = "\u0041'; (Unicode)
numChar = '\UO%§4'; (Unicode)

4 chit s6 hé 16

Vo1 cac ky tu dac biét:

char

tab = “\t’;



Cac ky tu dic biét

Description Escape Sequence Unicode
Backspace \b \u0008
Tab \t \u0009
Linefeed \n \u000a
Carriage return \r \u000d
Backslash \ \u005C
Single Quote \ \u0027

Double Quote \" QL0277



Appendix B: ASCII Character Set

ASCII Character Set iIs a subset of the Unicode from \u0000 to \u007f

TAEBLE BE.1  ASCI Character Set in the Decimal Index

i

nul soh
nl Ve
ded nak

LS




ASCII Character Set, cont.

ASCII Character Set iIs a subset of the Unicode from \u0000 to \u007f

TAELE BE.2  ASCI Character Set in the Hexadecimal Index

nul soh ST erx eol eng ack bel bs

nak s eth




Ep kieu gitra ki€u ky tu va ki€u so
int 1 = 'a'; // tuong tu int i = (int)'a';

char ¢ = 97; // tuong tu char c = (char)97;



Kiéu boolean va cac toan tu

true;

boolean al

boolean a’ false;
boolean b = (1 > 2);

boolean bZ?

L= 2

+ Két qua ciia phép so sanh 1a mot gia tri logic
Boolean: true hoac false



Cac toan tu so sanh

Operator Name

< less than

<= less than or equal to

> greater than

>= greater than or equal to
== equal to

| = not equal to



Cac toan tu Boolean

Operator Name Example

! not 'b

&& and (1<x) && (x<100)
| | or al || a2

A exclusiveor al ~ a2



Bang chan ly cua toan tu !

P 'p Example
true false 1(1 > 2) 14 true, vi (1 > 2) 14 false.

false true 1(1 > 0) la false, vi (1 > 0) la true.



Bang chan 1y cua toan to &&

pl p2 pl && p2
= = =

= T =

T = =

T T T

Vi du:

(3>2) && (5>=5) latrue, vi ca (3 >2) va (5 >= 5) déu 1a true.
(3>2) && (5>5) lafalse, vi (5 >5) la false.



Bang chan 1y ctia toan tu ||

pl p2 pl || p2
= = =

= T T

- - .

- T -

Vi du:

(2>3) || (5>5)1a false, vi ca (2> 3) va (5 > 5) déu la false.
(3>2) || (5>5) latrue, vi (3> 2) la true.



Bang chan 1y cua toan tu

pl P2 pl © p2
= = =

= T T

T = T

T T =

Vi du:

(2>3)"(5>1)latrue, vi (2> 3) lafalse va (5> 1) la true.
(3>2)"(5>1)1a false, vica (3>2) va (5> 1) déu la true.



Vi du

< System.out.printin(*Is " + num + " divisible by 2 and 3? " +
((num % 2 == 0) && (hum % 3 == 0)));

= System.out.printIn("Is " + num + " divisible by 2 or 3? " +
((num % 2 == 0) || (num % 3 == 0)));

< System.out.printin(*Is " + num + " divisible by 2 or 3, but not
both? " + ((num % 2 == 0) » (num % 3 == 0)));

oo NSRS


C:/javapro/ch02/vidu1.java
C:/javapro/ch02/vidu1.bat

Xac dinh nam nhuan?

= Mot ndm 13 ndm nhuin néu no chia hét cho 4, nhung
khong chia hét cho 100 hodc no chia hét cho 400.

Source code xac dinh nam nhuan nhu sau:

boolean NamNhuan = ((nam % 4 == 0) &&
(nam % 100 !'= 0) || (nam $ 400 == 0) ;



Cac toan tu & va
&&: toan tir AND c6 diéu kién
&: toan tir AND khong c6 diéu kién
:  toan tir OR co diéu kién
toan t&r OR khong c6 diéu kién

btl && bt2
(1 <X) && (X <100)

(1 <x) & (x<100)



Cac toan tir & va | (tiép)

Néu x bang 1, x bang bao nhiéu sau khi
thuc hién biéu thiic?

(x > 1) & (x++ < 10);

Néu x bang 1, x bang bao nhiéu sau khi
thuc hién biéu thuc?

(1 > x) && (1 > x++);

Va (1 == x) | (10 > x++);7?
(1 == x) || (10 > x++);7?



Thu tu wu tién cac toan hang
Biéu thirc sau duoc tinh nhu thé nao?

3 +4 *4 > 5 * (4 + 3) - ++1

« Tat nhién phai wu tién trong ngoic trudc, Ngoai
ngoac sau

< Chi dung ngoac tron

« Nhiéu tang ngodc thi thir tuy vu tién ngodc tir trong
ra ngoai



Thtr ty wu tieén cac toan tu (tiép)

var++, var--

+, - (dadu duong, am), ++var,—-var
(type) Casting (ép kiéu)

! (Not)

* /, % (nhén, chia thuong, chia 14y phan du)
+, - (cbng, tru)

<, <=, >, >= (so sanh)

==, !=; (d&ng thuc)

& (AND khéng cé diéu kién)

10. 7~ (Exclusive OR)

11. | (OR khéng cé6 diéu kién)

12. && (AND c6 diéu kién)

13. || (OR cé diéu kién)
14. =, +=, —-=, *=, /=, %= (todn t0¥ gan)



Su két hop toan tir - Operator Associativity

< Khi tinh toan véi 2 toan hang co6 cung mirc wu tién,
su két hop toan tir s& xac dinh thir tu cac phép tinh.
Tat ca cac toan tir nhi phan, ngoai trir todn tir gan,
la két hop tréi (left-associative).
a—b+c—dlatwong duong véi ((a—b)+c)—d
= C4c toan tir gan 1a két hop phai. Do d6 biéu thuc

a=Db+=c=>5tuong duong véia = (b +=(c =5))



Luét tinh biéu thirc

= Luat 1: Tinh bat ky biéu thirc con nao co thé
tinh duogc tu tra1 sang phai.

= Luat 2: Cac toan hang duoc ap dung theo thi
tu wu tien cua chung.

+ Luat 3: Luat két hop ap dung cho 2 toan hang
canh nhau cO cung murc wu tien.



Vidu

=3+4*4>5%(4+3)-1

=3+4*4>5*7-1

t

Jt

=3+16>5*7-1
=3+16>35-1

i

Jt

+=19>35-1

= 19> 34
g

/T\

= false

(1) Trong ngoac trudc
(2) Nhan

(3) Nhan

(4) Cong

(5) Tru

(6) Lon hon



Thu tu tinh toan toan hang

Céac quy tac uu tién va két hop xac dinh tht tu cia cac
toan tir, nhung khong xac dinh thtr tu tinh toan cua cac
toan hang nhi phan. Trong Java, cac toan hang duogc
tinh tur trai1 sang phai.

Todn hang bén trdi cua mot toan tu nhi phan dwoc
tinh truée bat ky phan ndo ciia toan hang bén phdi.

Luat nay co quyén uu tién hon cac luat da néu.



Tht tu tinh toan toan hang (tiép)

+ Khi cac toan hang c6 hiéu tng 1¢ (side effects), tht tu tinh
toan clia cac toan hang rat can quan tam.
= Vidu, X s€ béng 1 trong doan I€nh sau, vi a dugc tinh béng 0
trude khi1 ++a tang no 1én thanh 1.

Inta=0;

Intx=a+ (++a);//0+1
+ Nhung X s& bang 2 trong doan 1énh sau, vi ++a tang né lén
thanh 1, roi cdng védi chinh no.

Inta=0;

Intx=++a+a;, //1+1



Vidu

=3+4*4>5%(4+3)-1

A (1) Biéu thtrc con dau tién co

thé duoc tinh tir bén trai

= 3+16>5* (4+3) - 1

1 (2) Cong

+=3+16>5*(4+3)-1
2 (3) Cong trong ngoic
= 19>5*7-1
A (4) Nhan
- 19>35-1
A (5) Trir
«= 19> 34
A (6) Lon hon

= false



Kiéu chudi ky tu

+ Kiéu char chi biéu dién 1 ky tu. Dé biéu dién mot chudi ky tu,
str dung kiéu dir liéu String. Vi du:

String message = "Welcome to Java";

=+ String 1a mot 16p duoc dinh nghia trude trong thu vién Java
giong nhu System class va JOptionPane class.

+ Kiéu String khong phai 1 kiéu co sé ma 1a mot kiéu tham
chiéu (reference type). Bat ky 16p Java nao ciing c6 thé duoc
st dung nhu mot kiéu tham chiéu thay cho mot bién.

= Hién tai, ban chi can hiéu cach khai bao mot bién String, cach

gan mot chudi1 ky tu cho mot bi€n, va cach ghép cac chuoi.



Ghép chuoi

< String message = "Welcome " + "to " + "Java",
/[ = message = "Welcome to Java"

< String s = "Chuong" + 2;
/| = s tré thanh Chuong?2

< String s1 = "Hello" + 'B’;
// s1 tré thanh HelloB



Nhan dir licu tr Input Dialog Box
String string = JOptionPane.showlnputDialog(
null, “Prompt Message”, “Dialog Title”,

JOptionPane.QUESTION MESSAGE));

Dialog Title
Protpting Message Enter Input

Cuestion Icon




Chuyén doi chudi ky tu thanh s6 nguyén

+ Dir liéu tra vé tir input dialog box 1a mot chudi ky tu. Néu
ban nhap vao mot gia tri s6 123, no tra vé chudi “123”. Bé nhan

duoc dir li¢u Ia mot s6, ban phai chuyén dou.

- Dé chuyén d6i mot chudi ky tu thanh mot gia tr1 Int, ban ¢6
thé str dung phuong thtre tinh parselnt trong 16p Integer nhu sau:

Int intValue = Integer.parselnt(intString):

trong d6 intString 1a mot chudi s6 nguyén nhu “123”.




Chuyén doi chudi ky tu thanh so thuc

Dé chuyén doi mot chudi ky tu thanh mot gia tri double, ban ¢o

thé str dung phuong thtre tinh parseDouble trong 16p Double nhu

Sau.

double doubleValue = Double.parseDouble(doubleString);

trong d6 doubleString 132 mot chudi s6 thuc nhu “123.45”.




Vi du: Nhap dir liéu tir Dialog Boxes

Chuong trinh cho phep nguot st dung nhap vao mot
nam va kiém tra d6 c6 phai ndim nhuan hay khong.
Sau do nhap vao mot s6 thuc va kiém tra co phai s6

duong hay khong.

Nam nhuén 14 ndm chia hét cho 4 nhung khong chia
hét cho 100, hodc 1a nam chia hét cho 400.

InputDialogDemo



book/InputDialogDemo.java

Vi du: Tinh tién tra ctia khoan cho vay

Chuong trinh cho ngud1 st dung nhap vao lai
suat, sO nam va so tién cho vay ro1 tinh tién

tra hang thang va tong so tién phai tra.

loanAmount x monthlyInterestRate

1_ 1
(1+ monthlylInterestRate)

" Conpuisom

numOfYearsx12



book/ComputeLoan.java

BT 1: Hién thi thoi gian hi¢n tai

Goi phuong thirc System.currentTimeMillis() dé
lay tong s6 ms tinh tir 0h GMT ngay 01/01/1970

- Tinh gio, phut, gidy hién tai & Viét Nam va hién

thi dang h:m:s



Nhap dir licu tr Command Prompt

= Su dung Mylnput.java
= hodc sur dung 16p Scanner (JDK 1.5)
import java.util.*;
public class readint{
static Scanner s=new Scanner (System.in);
public static void main (String[] abc) {
System.out.print ("Doc vao mot so nguyen: ");
int a=readInt ()
System.out.println("So nguyen la: " + a);
}
public static int readInt () {

return s.nextInt () ;



Programming Style

< Chu thich

= Quy uoc dat ten

+ Thut dau dong va khoang cach dong
= Khoi



Chu thich

Pit mot chi thich dau chu’O’ng trinh de glal thich
chu’Gng trinh lam viéc gl cac dic diém cua CT,
cac cau trac dir liéu ma CT ho trg va cac k¥

thuat dac biét ma C

su dung.

Dat trong chd thich tén va mo ta rd rang vé ban 0

dau chuong trinh.

bat cha thich thich hop giai thich cac 16p, cac

doan Iénh...



Quy woc dat tén

< Chon cac tén mo ta va c0 y nghia.
+ Tén bién va phuong thirc:

— Str dung chit thuong. Néu tén c6 chira mot vai
tir, hiy viét lién nhau, st dung chit thuong & tir
thtr nhat va viét hoa ky tu dau tién cua cac tir
tiép theo.

— Vi du, cic bién radius Va area, phuong thirc

computeArea.



Quy udc dat tén (tiép)

= Tén lop:
— Viét hoa ky tu dau tién cua moi tir trong tén. Vi

du ComputeArea.

= Tén hang:
— Viét hoa tat ca cac ky tu. Vi du hang PI.



Thut dau dong va khoang cach dong

= Thut dau dong
— Thut vao 2 khoang trong.
— Ca 2 phia ctia mdi toan tir nén c6 1 khoang trong
— booleanb=3+4*4>5% (4 +3) - ++i;

+ Khoang cach dong

— Str dung dong trong dé ngin cach cac doan code.



Block Styles

Str dung end-of-line style cho c4c dau ngodc nhon.

Next-line public class Test
style

public static void main(String[] args)

{
System.out.println ("Block Styles");

}

End-of-line
style

public class Test {
public static void main(String[] args) {
System.out.println("Block Styles");
}
}




Programming Errors

= Syntax Errors

— Do trinh bién dich phat hién
<+ Runtime Errors

— Gay ra chuong trinh bi bé qua
= Logic Errors

— Tao ra két qua sai



Compilation Errors

public class ShowSyntaxErrors

{

public static voild
maln (String[] args) {
1 = 30;

System.out.println (1+4) ;



Runtime Errors

public class ShowRuntimeErrors
{

public static voild

maln (String[] args) {

int 1 =1 / 0;



Logic Errors

public class ShowLogicErrors {

public static void main(Stringl]
args) {

// Cong sol voil so?2
int sol = 3;

int so2 = 5;
soZ2 += sol + s02;

System.out.println("so2 bang " +
SO2) ;

J



LAP TRINH JAVA

Chu:()’ng 3:
Céc cau truc diéu khién

Pham Quang Dung
BM KHMT - Khoa CNTT - Truong DPHNN I



NoO1 dung chuong 3

« Cac cau trac lya chon:
— Stdungifvaif...else
— Cau truc if 16ng nhau
— Su dung cau Iénh switch
— Toan tir diéu kién
+ Céac cau truc lip
— Lap: while, do-while, for
— Lap 16ng nhau

— Strdung break va continue



Cac lénh luva chon

= Lénh if
= Lénh switch

= Toan tu dicu kién



[énh 1if

if (Biéu thuc logic) {

cac cau lénh; Bidu thirc
i i logic

Cac cau lénh

Vi du:
1f ((1 > 0) && (1 < 10)) |

System.out.println ("1 la mot " +

"so nguyen nam giua 0 va 10");



Than trong

L61 pho bién: thém mdt dau cham phay ¢ cuoi ménh de if.

if (radius >= 0); «<—— Wrong
{
area = radilus*radius*PI;
System.out.println (
"The area for the circle of radius " +

radius + " 1s " 4+ area);

Ldi nay rat kho tim, vi né khong phai 13 16i bién dich hay 16i
chay chuong trinh, n6 1a mot 16i logic.



[énhif...else

if (Biéu thuc logic) ({
Cac cau 1énh ung BT duang;
}

else {
Cac cau 1énh ung BT sai;

} true

Biéu thirc

logic

Cac cau lénh

khi g/t BT la true

false

Cac cau lénh

khi g/t BT la false




Vidu if...else

1f (bankinh >= 0) {
dientich = bankinh*bankinh*PI;

System.out.println ("Dien tich hinh
tron co ban kinh " + bankinh +
" la " 4+ dientich);
}
else {
System.out.println("Du lieu khong
hop le!");
}



Nhiéu 1énh if luan phién

90)
\V: XA

1f (score >=
grade =
else
1f (score >= 80)
grade = ‘B’;
else
1f (score >= 70)
grade = ‘C’;
else
60)

\DI ;

1f (score >=
grade =
else

grade = ‘F’;

1f (score >= 90)

grade
else 1f
grade
else 1f
grade
else 1f
grade
else
grade

— \AI,.

(score >= 80)
— \BI;

(score >= 70)
— \CI;
(score
— \DI;

>= 060)

= ‘F’:



Chay 1
Ménh dé else gan véi ménh dé if gan nhat trong cung mot khoi.
Vi du, doan 1énh sau:
int 1 = 1; int j = 2; int k = 3;
if (1 > J)
if (1 > k)
System.out.println ("A");

else
System.out.println ("B");

1a twrong duong voi:
int 1 = 1; int J = 2; 1nt k = 3;
if (1 > J)
if (i > k)
System.out.println ("A");

else
System.out.println ("B");



Chuy 2
Doan 1énh trudc s& khong in ra gi ca. Pé bat ménh dé else gin

voi ménh deé If dau ti€n, ban phai thém mot cap ngoac nhon:

int 1 = 1;
int J = 2;
int k = 3;

1f (1 > J) |
if (i > k)
System.out.println ("A");
}

else
System.out.println ("B") ;

Doan I€nh trén s€ in ra ky tu B.



Chai y 3

1if (n 5 2 == 0) tuong
iseven = true; duong
else
1seven = false;
if (n == true) tuong
system.out.prinln | duong

("So chan") ;

boolean 1seven
= (n % 2 0)

1f (n)

system.out.prinln
("So chan") ;




[Lénh switch

switch (bt_switch) {
case gtril: lenh(s)1;
break;
case gtri2: lenh(s)2;
break;
case gtriN: lenh(s)N;
break;
default: lenh(s)-khi-
default;

switch (sonam) {

case /: laisuatnam = 7.25;
break;

case 15: laisuatnam = 8.50;
break;

case 30: laisuatnam = 9.0;
break;

default: System.out.println
("Sali so nam, nhap
7, 15, hoac 30");

}



C:/javapro/ch03/swit.java

Luu d6 1énh switch

laisuatham = 7.25; break;

=15

laisuatnam = 8.5; break;
+ 15

30

laisuatham = 9.0; break;

= 30
(default)

system.out.printin(*Sai so nam!”);

lénh ké tiép



Quy tac 1énh switch

+ Biéu thic switch phai sinh ra mot gia

tri kiéu char, byte, short, hodc int, va phai |switch (bt_switch) {
ludn duge bao trong cip dau ngoic tron. case gtril: lenh(s)1;

break;
< qtril, ..., gtriN phai co6 cung kiéu dit case gtri2: lenh(s)2;
liéu vai gia tri ctia biéu thirc switch. break:

= Tu khoa preak 1a ttry chon, nhung nén | 5ce gtriN: lenh(s)N;

duoc st dung cudi mdi truong hop dé break:
thoat khoi phﬁn con lai cua 1énh switch. default: lenh(s)-khi-
Néu khong c6 1énh break, 1énh case tiép default:

theo s€ duoc thuc hién. !




Quy tac I1énh switch (tiép)

« Truong hop default 1a tiy chon, c6 thé st dung dé
thuce hién cac 1énh khi khong c6 trudng hop nao ¢ trén

la dung.

+ Thu tu cta cac trudng hop (gom ca trudng hop
default) la khong quan trong. Tuy nhién, phong cach
lap trinh t6t 1a nén theo mét trinh tu logic cua cac

trudng hop va dat truong hop default cudi cung.



Luuy

+ Dumng quén dung 1énh break khi can thiét. vi du doan ma sau
luén hién thi "Sai so nam!" bat chap sonam la bao nhiéu. Gia su
sonam b%mg 15. Lénh laisuatnam = 8.50 duogc thuc hién, tiép
theo 1a 1énh laisuatnam = 9.0, va cudi cung 13 1énh
System.out.printin(*'Sal so nam!"").

switch (sonam) {

case /: laisuatnam = 7.25;
case 15: laisuatnam = 8.50;
case 30: laisuatnam = 9.0;

default: System.out.println ("Sai so
nam!") ;

}



Toan tu dicu kién
(BT logic) ? btl : btz ;

= Vidu I:
1f (x > 0) v =1
else vy = -1;

= tuong duong vor:

vy = (x > 0) 2?21 ¢« -1;



Toan tu di€u kién

Vi du 2:
System.out.println (
(so 5 2 == 0)? so + "la so chan"

so + "la so le");

= twong duong vor:

©)

1f (so 5 2 == 0)

System.out.println(so+"la so chan");
else

System.out.println(so + "la so le");



Cac lenh lap

= Leénh [ap while
= Leénh [ap do-while
= [Leénh lap for

= break Va continue



Leénh lap while

while (dk tiép tuc 1ladp) {
// than vong ldp;

Piéu kién

cac cau 1lénh;

}

Cac cau lénh
(than vong lap)

Vi du:

int 1 = 0;

while (i < 100) f e
System.out.println ("Welcome to Javal!");
i++;

j TestWhile



book/TestWhile.java

Luuy

+ Pung str dung gia tri dau cham dong dé kiém tra dang
thire trong mot diéu khién 1dp. Vi gia tri dau cham dong 1a
gan dung, st dung chung c6 thé dan dén bd dém thiéu chinh
xac va két qua sai. Vi du sau nén sir dung gia tri int cho bién
data. Néu data c6 kiéu thuc thi data != 0 c6 thé 1a true du
data bang 0.

// data should be zero
double data = Math.pow (Math.sqgrt(2), 2) - 2;

1f (data == 0)

System.out.println("data 1s zero");
else

System.out.println("data 1s not zero");



Lenh lap do-while

®
do |

// than vong lap; Cac cau lénh
N N (than vong lap)

cac cau lénh;

} while (dk tiép tuc 1ldap);

Piéu kién
Vi du:

int 1 = 0;
do {

System.out.println ("Welcome to Javal!");

1++;

hil i < 100
p wrde {2 ) TestDoWhile



book/TestDoWhile.java

Leénh lap for

for (khéi tao; dk tiép tuc 1dp; cviéc sau mdi lan 1&p)
{

// thédn vdong ldp;

cac cau_lénh;

int 1 = 0;

while (i < 100) {
System.out.println ("Welcome to Java! ” + 1);
L=FF

}

Example:

int 1i;

for (1 = 0; 1 < 100; 1i++) {
System.out.println ("Welcome to Java! ” + 1);



Luu d6 1énh ldp for

for (khoi tao; dk tiép tuc ldp; cviéc sau moi lan 1dp)

{
®

// thé&n vong l&p;
cac cau lénh; Khéi tao

Diéu kién

Cac cau lénh
(than vong lap)




Luuy

= (Cac truong hop sau day la dung:

for (int 1 = 1; 1 < 100;
System.out.println (i++)) ;

for (int 1 = 0, jJ = 0; (1 + 37 < 10); 1i++, J++) {
// Do something
}

twong

for ( ; ; ) { duong while (true) {
// Do something // Do something

J }




Cacvidulenhlap for

= Vi du: Su dung cac Iénh 1ap for

+ Vi du: St dung cac 1énh for 10ng nhau

TestMulTable


book/TestSum.java
book/TestMultiplicationTable.java

Cach su dung 1eénh lap?

> Ba 1énh lap while, do, va for la trong duong nhau trong
nhiéu truong hop; nghia 1a ban co thé viét mot vong lap bang

mot dang bat ky trong 3 dang trén.

> Lénh lap for c6 thé s dung khi biét trude sé lan lap, vi du
khi ban muon in ra mot thong bao 100 lan.

> Lénh lip while c6 thé str dung khi khong biét trude so lan
lap, nhu trong truong hop doc vao cac so dén khi gip s6 0.

> Lénh lip do-while c6 thé sir dung thay 1énh while khi than
vong lap phai dugc thuc hién trude khi kiém tra diéu kién tiép

tuc lap.



Luuy

for (int 1=0; 1i<10; i++) ;< Wrong
{

System.out.println("1 1s " + 1);

R A A b i A i i i ¢
int 1=0;
while (i<10) ;< Wrong
{

System.out.println("1 1s " + 1);
1++;

R A A b b A A i ¢
int 1=0;
do {
System.out.println("1 1s " + 1);
1++;
} while (i<10) ;< Correct




Tu khoa break

Continuation
condition?

Statement(s)

Next
Statement




Tu khoa continue

Continue
condition?

Statement(s)

Statement(s)

Next
Statement




St dung break va continue

= Vi du: TestBreak.java

T

= Vi du: TestContinue.java

TestContinue


book/TestBreak.java
book/TestContinue.java

Vi du: Hién thi uéc s6 chung 1on nhat

GreatestCommonDivisor


book/GreatestCommonDivisor.java

Vi du: Tim luong tién ban hang

Ban vira mégi bat dau cong viéc ban hang trong mot cira hang.
Thu nhap cta ban bao gom mot luong co ban $5,000/ndm va
tién hoa hong dugc tinh nhu sau:

Sales Amount Commission Rate
$0.01-$5,000 8 %
$5,000.01-$10,000 10%
>=$10,000.01 12 %

Muc dich ctia ban 13 kiém duoc $30,000/ndm. Viét chuong
trinh tim lugng tién ban hang nho nhat ban phai tao ra dé gitp

ban dat duoc muc dich.

FindSalesAmount



book/FindSalesAmount.java

Vi du: Hién thi kim tu thap s6

Str dung cac 1énh lap léng nhau dé in ra man hinh:

1
212
32123
4321234
543212345

Mobi dong gom 3 phan:

- Céc ky tu trong dau dong,

- Céc sb dau tién, vidunhu 3 2 1 trén dong 3,
- Céc s0 cudi cung, vi du nhu 2 3 trén dong 3.

PrintPyramid



book/PrintPyramid.java

Vi du: Hién thi cac soO nguyén to

Vi du nay hién thi 50 so nguyén t6 dau tién trén 5 dong, moi

dong 10 sb.

" Puneunies


book/PrimeNumber.java

LAP TRINH JAVA

Chuong 4: Phuong thire
(Methods)

Pham Quang Dung
BM KHMT - Khoa CNTT - Truong DHNN 1



NoO1 dung chuong 4

= (G101 thieu phuong thirc

— Lo ich, Khai bdo, Cach goi
+ Truyén tham so

— Truyén gia tr1
< Overloading Methods

— Lo1 go1 nhap nhang
+ Pham vi ctia bién cuc bd
= Phuong thirc triru tugng
= Lop Math
+ Case Studies
= D¢ quy



G161 thieu phuong thire (method)

Cau trac cua phuong thirc:
M@t phU.’O’Ilg thﬁc mr:.n.lillit'ic:rs

fo ; -
) returnValueType

A , method P" ‘* _ * A‘" J‘- . * P
enh duqc nhom }w;:ml:r—:I"|:-I_II:-11-:: static int max w {

methodName

method int result = 0;

ai VO,’i nhau nhém body }:-'.-'ulll'llz'u meter profile

if (numl = numz)

result = numi;

thuc hién m@t else

result = numz;

Céng Viéc, X return result;

return value



Gi6i thiéu phuong thic (tiép)

> parameter profile gom kiéu, thi tu, va s6 tham s6 ctia mot

phuong thurc.

> method signature (header) gdom tén phuong thirc va

parameter profiles.

> Céc tham s6 khai bao trong method header dugc goi la tham

s6 hinh thirc (formal parameters).

> Khi phuong thic dugc goi, cac tham so6 hinh thirc duge thay
thé béi cac bién hodc dit lidu, duoc g01 la cac tham s6 thuc sur

(actual parameters).



Gi6i thiéu phuong thie (tiép)

= Mot phuong thire co thé tra vé mot gia tri. Kiéu cia
gia tri d6 1a kiéu dit liéu ctia phuong thirc tra vé.

+ Néu phuong thirc khong tra vé mot gia tri, kiéu cta
phuong thitc tra vé dung tir khoa void.

+ Vi du, kiéu gia trj tra vé trong phuong thirc main 1a

void.



Khai bao phuong thirc

public static int max(int numl, 1nt num2) {
1f (numl > num?2)
return numl;
else

return num?Z;



Cach go1 phuong thure

Vi du 4.1: Phuong thirc max

Chuong trinh minh hoa vi€c go1 phuong thirc
max de tra v€ gia tr1 16n nhat.

B


book/TestMax.java

Cach goi phuong thie (tiép)

public staticivoiﬁ main (String|[] public static int max (int numl, int num2) {
int i = 5; § i int result;
int 3 = 2; § i
int k = 1) ; if (numl > num?2)
result = numl;
else
result num?2 ;

“+ return result;




Cach goi phuong thirc (tiép)

The main method paSSS max method

parameters

result:




Luuy

= Cau 1énh tra vé gia tri bat budc phai c6 d6i véi mot phuong
thirc non-void.
+ Phuong thtrc sau dung vé logic, nhung ¢ 15i bién dich vi
trinh bién dich Java nghi rang phuong thtrc nay khong tra vé bat
ky gi4 tr1 nao.
public static int xMethod(int n) {
if (n > 0) return 1;
else 1f (n == 0) return O0;
else 1if (n < 0) return -1;
}
« DPésualdindy, x6a if (n<0) trong doan ma trén.



Truyén tham so

public static void nPrintln(String message, int n) {
for (int 1 = 0; 1 < n; 1i++)

System.out.println (message);



Truyén tham tri

Vidu4.2: Truyén tham tr1

TestPassByValue


book/TestPassByValue.java

Truyén tham tri (tiép)

swap(numl, num2)
b i)

Pass by value

ot 1112

Execute swap inside the swap body

The values of num1 and
numz2 are passed to n1 and
n2. Executing swap does not

affect numl1 and num?2.




Overloading Methods

Vi du 4.3: Overloading method max

public static double max (double numl,
double num?2) {
1f (numl > num?)
return numl;
else
return num?2;

TestMethodOverloading


book/TestMethodOverloading.java

Go1 map mo

Doi khi co thé c¢6 nhiéu hon mot dap ung khi goi mot
phuong thirc, nhung trinh bién dich khong thé xac dinh
duoc dap tng thich hop nhat. Diéu nay dugc goi la
"Goi map mo" (ambiguous invocation) - day 1a mot 16i

bién dich.



Go1 map mo

public class AmbiguousOverloading {
public static void main(String[] args) {
System.out.println (max(1l, 2));

public static double max (int numl, double num2) {
if (numl > num?2)
return numl;
else
return num?2;

public static double max (double numl, int num2) {
if (numl > num?2)
return numl;
else
return numZ2;



Pham v1 cua cac bién cuc bo

= Bién cuc bo (local variable): bién duogc khai bao
trong mot phuong thirc.

+ Pham vi: phan chuong trinh ma bién c6 thé dugc
tham chiéu.

= Pham vi cia mot bién cuc bo bat dau tr khi khai bao
dén cudi block chtra bién d6. Mot bién cuc bd phai

dugc khai bao trude khi st dung.



Pham vi cua cac bién cuc bd (tiep)

+ Ban c¢6 thé khai bAo mot bién cuc bd trung tén nhiéu 1an
trong cac khoi riéng r& khong 16ng nhau trong mot
phuong thtrc, nhung ban khong thé khai bao mot bién

cuc bo 2 lan trong cac khoi léng nhau.



Pham v1 cua cac bién cuc bo (ti€p)

// Fine with no errors

public static void correctMethod() {
int x = 1;
int v = 1;

// i is declared

for (int 1 = 1; 1 < 10; 1++) {
S

}

// 1 1s declared again

for (int i = 1; i < 10; i++) {

y += 1i;



Pham vi cua cac bién cuc bd (tiep)

// With error

public static void incorrectMethod () {
int x = 1;
int y = 1;

for (int i = 1; i < 10; i++) {
int x = 0;

X += 1;



Phuong thirc triru tuong - Method Abstraction

Than phuong thirc nhu mot hdp den chira su thuc
hién chi tiét ctia phuong thirc.

Method Signature

Method body




Lo1 ich cua phuong thirc

e Viét 1 1an, dung nhi€u lan.
e (Giau thong tin. Giau su thuc hién do61 vo1 user.

e Giam do phuc tap.



The Math Class

+ Cac hang 16p:
— P1I
— E
= Cac phuong thire 16p:
— Cac phuong thirc lvong giac
— Céc phuong thtrc sO mil
— Cac phuong thirc lam tron

— Cac phuong thirc min, max, abs, va random



Cac phuong thic luong giac

sin (double rad)

cos (double rad)

tan (double rad)

acos (double rad)

asin (double rad)

atan (double rad)
toRadlans (double deq)

toDegrees (double rad)



Vi du

Phwong thire
= Math.sin (0)
= Math.sin (Math.PI/6)
= Math.cos (0)

= Math.cos (Math.PI/6)

Gia tri tra veé
0.0

0.5

1.0

0.866



Cac phuong thtrc sO mi

Phuong thtc Gia tri tra veé

exp (double a) e

log (double a) 1n (a)

pow (double a, double Db) 5

sgrt (double a) can bac hal cua a



Cac phuong thtc lam tron

=double ceil (double x)
x dugc 1am tron 16n gia tri nguyén gan nhat. Gia tri nguyén nay
duogc tra vé nhu mot gia tri thuec.

=double floor (double Xx)
x duoc lam tron xuodng gia tri nguyén gan nhat. Gia tri nguyén
nay duoc tra vé nhu mot gia tri thuc.

=double rint (double x)
x dugc 1am tron dén gia tri nguyén gan nhat. Néu phan 1é ctia x
bang 0.5 thi gia tri do la s6 chan.

=1nt round(float x)

Travé (int)Math.floor (x+0.5)

=]long round (double x)
Travé (long)Math.floor (x+0.5)



Math.
Math.
Math.
Math.
Math.
Math.
Math.
Math.
Math.
Math.

ceill (2.1)
ceil (-2.1)
floor(2.1)
floor(-2.1)
rint(2.1)
rint (-2.1)
rint (2.5)
round (Z2.60f)
round (—-2.6)
round (2.0)

Vi du

3
-3
2

o O O O o o o

(g/t int)

(g/t long)
(g/t long)



min, max, abs, va random

= max (a, b) : min (a, b)

Tra vé gia tri 1on nhat / nho nhat cua 2 tham so a, b.
= abs (a)
Tra vé gia tri tuyét doi cua a.

= random ()

Tra vé mot gia trj double ngau nhién trong khoang
[0.0, 1.0).



Vi du

= Math.max (2, 3) 3
= Math.max (2.5, 3) 3.0
= Math.abs (-2.4) 2.4

= 10+ (1nt) (Math.random () *20)
S& nguyén thudc [10, 29]

= 10 + (Math.random () *20)
S6 thuc thudc [10.0, 30.0)



Vi du: Tinh trung binh va do¢ 1éch chuan

Tao ngau nhién 10 s6 roi tinh gia tri trung binh va do

léch chuan theo cong thirc:

ComputeMeanDeviation


book/ComputeMeanDeviation.java

Vidu: Sinh ky tu ngau nhién

Viét cac phuong thire sinh cac ky tu ngau nhién.
Chuong trinh sir dung cac phuong thtrc nay dé sinh
ngau nhién 175 ky tu nam gifra "' va '~' roi hién thi 25
ky tu trén 1 dong.

Co thé xem Appendix B, “The ASCII Character Set.”

RandomCharacter TestRandomCharacter


book/RandomCharacter.java
book/TestRandomCharacter.java

Appendix B: ASCII Character Set

TAEBLE BE.1  ASCI Character Set in the Decimal Index

1 § 2 «.
i i o

nul soh STX erx
nl VI t cr
ded nak

s




Case Study

Vi du: Hién thi lich
Chuong trinh doc vao thang va nam roi hién thi lich

cua thang va nam do.

PrintCalendar


book/PrintCalendar.java

Design Diagram

printCalendar
(main)
eadinpu

getStartDay printMonthTitle printMonthBody
getTotalNumOfDays getMonthName

getNumOfDaysInMonth



be quy

Vi du: Tinh giai thira

factorial(0) = 1;

factorial(n) = n*factorial(n-1);

ComputeFactorial


book/ComputeFactorial.java

Tinh giai thira (tiép)

factorial(4) Step 9: factorial(4) returns 24 (4*6)

factorial(4) is called in the main

factorial(4) = 4*factorial(3)
Step 8: factorial(3) returns 6 (3*2)

Step 1: factorial(4) calls factorial(3)

Step 2: factorial(3) calls factorial(2)
Step 6: factorial(1) returns 1 (1*1)

Step 3: factorial(2) calls factorial(1)
Step 5: factorial(0) returns 1
Step 4: factorial(1) calls factorial(0)




Space Required
for factorial(4)

Space Required
for factorial(1)

Space Required
for factorial(2)

Space Required
for factorial(3)

Space Required
for factorial(4)

Tinh giai thira (tiép)

E Space Required
for factorial(3)
Space Required
for factorial(4)

H Space Required

for factorial(2)

Space Required
for factorial(3)

Space Required
for factorial(4)

E Space Required

for factorial(2)

Space Required
for factorial(3)

Space Required
for factorial(4)

E Space Required

for factorial(3)

Space Required
for factorial(4)

_4

Space Required
for factorial(1)

Space Required
for factorial(2)

Space Required
for factorial(3)

Space Required
for factorial(4)

Space Required
for factorial(4)

Space Required
for factorial(0)

Space Required
for factorial(1)

Space Required
for factorial(2)

Space Required
for factorial(3)

Space Required
for factorial(4)



Day s6 Fibonacci

Vi du: Tim day s6 Finonacci
01123581321 34 55 §9...
fO f1

fib(2) = fib(0) + fib(1):
fib(0) = 0;
fib(1) = 1;
fib(n) = fib(n-2) + fib(n-1); n>=2

ComputeFibonacci


book/ComputeFibonacci.java

Day so6 Fibonacci (tiép)

1 fib(4)=
B fib(3) + fib(2)

. return fib(3)
2| fib3)= .

- - 71 fib2)=
call fib(2) fib(2) + fib(1) d fib(1) + fib(0)

turn fib(2 )
return fib(2) ~feturn fib(1)

3 fib(2)= _
o UNEN NN N

return fib(1)

1 0



Thap Hanol

Vi du: Giai bai toan Thap Hanoi

TowersOfHanoi


book/TowersOfHanoi.java

4

Thap Hano1 (t1€p

=
Step 0: Starting status Step 4: Move disk 3 from A to B

=
Step 1: Move disk 1 from A to B Step 5: Move disk 1 from C to A

=
Step 2: Move disk 2 from A to C Step 6: Move disk 2 from C to B

e
Step 3: Move disk 1 from B to C Step 7: Mve disk 1 from A to B

| > | > | > | >



LAP TRINH JAVA
Chuong 5: Mang (Arrays)

Pham Quang Dung
BM KHMT - Khoa CNTT - Truong DPHNN I



No1 dung chuong 5

= (G101 thi€u mang

+ Khai bao bién mang, tao mang (create), khoi tao
mang (1nitialize)

+ Truyén mang cho phuong thirc

= Copy mang

+ Mang nhiéu chiéu

=+ Cac phuong thirc tim kiém va sép Xép



(G161 thieu mang
Mang 12 mot cau trac dit liéu biéu dién mot tap cac dit
l1€u cung kiéu.

double[] myList = new double[10];

myList[0]
myL.ist[1]
myList[2] Mot mang 10 phan

myL!st[3] ttr kiéu double
myL.ist[4]

myL.ist[5]
myL.ist[6]
myL.ist[7]
myL.ist[8]
myL.ist[9]




Khai bao bién mang

= datatype|[] arrayname;
Vi du:
double[] myList;

= datatype arrayname/|];
Vi du:
double myList([];



Tao mang

arrayName = new datatypelarraySize];

Vi du:
myList = new double[1l0];

myList [0] tham chiéu phan tir dau tién cua mang.

myList[9] tham chiéu phan tir cudi cing cuia mang.



Khai bao va tao mang trong mot budc
= datatype|[] arrayname = new
datatypelarraySize];

double[] myList = new double[10];

= datatype arrayname|[] = new
datatypel[arraySize];

double myList[] = new double[1l0];



D0 dai mang
+ MOoi khi mang duoc tao, Kich thuéc cua né duoc an dinh,

khong thé thay doi. Ban c6 thé lay kich thudc mang bang céach
got.:

arrayVariable.length

Vi du:
myList.length tra vé gia tri 10



Kho1 tao mang

+ Str dung vong lap:
for (int 1 = 0; 1 < myList.length; 1++)
myList[1] = 1;

= Khai bao, tao, khoi tao trong mot 1€nh:

double[] myList = {1.9, 2.9, 3.4, 3.5};

= Luu y: chi trong 1 I€nh, nhiéu hon 1 1énh 13 sai:
double[] myList;
myList = {1.9, 2.9, 3.4, 3.5};



Khai bao, tao, kho1 tao

double[] myList = {1.9, 2.9, 3.4, 3.5};

Cau Iénh trén twong duong vo1 cac cau 1énh sau:
double[] myList = new double[4];
myList[0] = 1.9;

myList[1l] = 2.9;

myList[2] = 3.4;

myList[3] = 3.5;



Vidus.1

= Muc dinh: Chuong trinh nhan 6 s6 tir ban phim, tim
s6 16n nhat va dém sb 1an xuat hién cta g1a tr1 do.
Gia st ban nhap vao 3, 5, 2, 5, 5, va 5, sO 16n nhat 1a

5 va sO lan xuat hién 1a 4.

ey


book/TestArray.java

Vidu 5.2: Xép loai

+ Muc tiéu: doc vao diém ciia SV (int) tir ban phim, 1ay diém
cao nhat (best), roi xép loai theo quy tic sau:

— Loai A: diém >= best—10;
— Loai B: diém >= best—20;
— Loai C: diém >= best—30;

— Loai D: diém >= best—40;

— Trai1 la1 1a loa1 F.

AssignGrade



book/AssignGrade.java

Truyén mang cho phuong thirc

+ Java st dung truyén tham tri dé truyén cac tham s6 cho
phuong thirc. Co nhiéu su khac nhau quan trong khi truyén
tham tri ctia bién c6 kicu dit ligu co s& va bién mang.

+ Véi tham s6 kiéu dir liéu co s0, g1a tri thuc duoc truyén. Thay
doi gia trj ctia tham s6 cuc bo trong phuong thirc khong lam
thay d6i gia tri ciia bién bén ngoai phuong thirc.

= Vi tham s6 kiéu mang, gia tri cua tham sb chira mot tham
chiéu t6i mang; tham chiéu nay dugc truyén cho phuong thic.
Bat ky su thay doi nao xuat hién trong than phuong thirc s&

lam thay d6i mang goc duoc truyeén.



Vidu 5.3
Truyén tham sO ki€u mang

+ Muc tiéu: Minh hoa su khac nhau gifta truyén tham so

ki€u dir li¢u co s¢ va ki€u mang.

TestPassArray



book/TestPassArray.java

Vi du 5.3 (tiép)

swap( nl, n2)

swapFirstTwolnArray(a)
Pass by value (Reference value)

swapFirstTwolnArray(array)

I




Vi du 5.4: St dung mang tinh do 1éch

Deviation


book/Deviation.java

Vidu 5.5
Pém tan sO xuat hi€n cua cac ky tu
= Sinh ngau nhién 100 ky tu chit thudng va gan cho 1
mang ky tu.
+ Pém tan so xuat hién ctia moi ky tu trong mang.

+ Tim trung binh (mean) va d¢ 1éch chuan (standard

deviation) cua cac lan dém.

CountLettersInArray


book/CountLettersInArray.java

Vi du 5.6: Copy mang

Trong vi du ndy, ban s& thay rang mot phép gan don
gian khong thé copy mang. Chuong trinh chi don gian
tao 2 mang va dinh copy tr mang nay sang mang kia

sr dung mot cau Iénh gan.

TestCopyArray


book/TestCopyArray.java

Copy mang

Before the assignment

list2 = list1;

listl
- Contents

of listl

Contents

of list2

After the assignment
list2 = list1;

Contents
of listl

list2

Contents
of list2

Garbage




Copy mang

Str dung mot vong lap:

int[] sourceArray = {2, 3, 1, 5, 10};

int[] targetArray = new int[sourceArray.length];

for (int 1 = 0; 1 < sourceArrays.length; 1++)

targetArray[1] = sourceArrayl[i];



Tien ich arraycopy

arraycopy (sourceArray, Src pos,

targetArray, tar pos, length);

Vi du:

System.arraycopy (sourceArray, 0, targetArray,

0, sourceArray.length);



Mang nhicu chicu

Khai bao va tao bién mang nhi€u chiéu:

int[][] matrix = new int[10][10];
hoac:

int matrix[][] = new 1nt[10][10];
matrix[0] [0] = 3;

for (int 1=0; i<matrix.length; 1i++)
for (int 3=0; j<matrix[i].length; j++)
{
matrix[i1i] [jJ] = (int) (Math.random()*1000) ;

}

double[] [] x;



Minh hoa mang nhi€u chi¢u

01 2 3 4 01 2 3 4

HBENA B
BHBENA B
~

matrix = new int[5] [5]; _ 7.

{10, 11, 12}




Khai bao, tao, kho1 tao trong 1 1€nh

Vi du khai bao, tao va khot tao mot mang 2 chiéu:

int[][] array = {

{1, 2, 3},

{4, 5, 6},

{7, 8, 9},
{10, 11, 12}

I

Cau Iénh trén trong duong vo1 cac cau Iénh sau:
int[][] array = new int[4]([3];

array[0] [0] = 1; arrayl[0][1l] = 2; array[0][2]
3;
array[1][0] = 4; arrayl[l][1l] = 5; arrayl[l][2]

array[2][0] = 7; arrayl[2][1l] = 8; arrayl[2][2]

~ o~ = -~ N = - o~ ~ o~ = [ -1 o ~ o~ = - o~ =



D0 dai1 cua mang nhi€u chicu

int[][] array = {
{1, 2, 3},
{4, 5, 06},
{7, 8, 9},

{10, 11, 12}
g

array.length

array[0] .length
arrayl[1l].length
array[2] .length



Mang g6 ghé

+ MOi hang cia mot mang 2 chiéu 1a mot mang don. Vi vay,
moi hang cé thé c6 do dai khac nhau. Mot mang nhu vay
duoc goi 1a mdang go ghé (ragged array). Vi du:

int[] [] matrix = {

{1, 2, 3, 4, 5},
{2, 3, 4, 5},

{3, 4, 5},

{4, o},

{2}



Vi du 5.7: Cong va nhan 2 ma tran

+ Muc tiéu: Sir dung mang 2 chiéu dé tao 2 ma tran A, B roi

tinh ma tran tong A+B va ma tran tich A*B.

Adur A1z dis Aus Ais
Adz1 d22 da2s Aas A2s
As1 dsz2 dss dss Ass
As1 Az Az Aas As
As: ds2 Ass Ass Ass

D12 D12 D13 D 1s
D21 D22 D25 D242
D31 D32 Dss DseDss
D1 D2 Das Daa Das
D51 D52 Dsa Dsa Dss

A+ b A+ Db Qi+ Db aw. bu as+ bis

Azt Dar Q2o+ D22 @2a+ D2z @os + D2e Q25+ Dos
Qs+ Do Qs+ D22 Qs+ Da: @ss + Das Ass + Dis
Au+ Da Qs+ Dz sz + Diz Qus+ Das Qs+ Das
Asi+ Ds1 @sz + Ds2 @ss + Dss @ss + Dsa Ass + Dss

TestMatrixOperation


book/TestRationalMatrix.java

Vidul.7 (tiép): Cong va nhan 2 ma tran

Au A1z dis dus dus
A21 A2z A2z A2s Aos
As1 A3z Ass Ass Ass
As1 A2 Aas Aas Aas
As1 As2 dss dss Ass

J

bll blZ b13 bl4 b15
b21 b22 b23 b24 b25
b31 b32 b33 b34 b35

b41 b42 b43 b44 b45
b51 b52 b53 b54 b55

Ci1 C12 Cis C14 Cis
C21 C22 C23 C2s Cos
Cs1 Cs2 Css Cas Css
Cs1 Ca2 Ca3 Cas Cus
Cs1 Cs2 Cs3 Css Css

Cij = &0y Ha, <0,y +axbgtay <0, +as b,



, ? Vidu 5.8:
Cham diém Multiple-Cholce Test

= Muc ti€u: viet chuong
trinh tinh diém bai thi tréc

0123456789 nghiém dang multiple-
choice.

Key to the Questions:
01 2345¢6 7839

<o U W DN EPE O
OO0 ouoQwr o
e I I e B I e A I e B
e I I e B s I e B I e R
e A =
O 000 g0gogoo

DBDCCDAEATD

oW Xmwoww
M=o o
QOO0 MHP WO
OHONONONUEONON@

" Gsepan


book/GradeExam.java

Vi du 5.9: Tinh tong diém

+ Muc tiéu: viét mot chuong trinh tinh téng diém cho sinh

vién trong 1 16p. Gia

str diem duoc luu trong mot mang 3

chiéu co tén scores. Chiéu thtr nhat tng véi mot sinh

vién, chiéu tht hai tng véi mot ky thi, chiéu tht ba tng

vo1 cac diém cua ky thi. Gia st ¢o 7 sinh vién, 5 ky thi,

va moi ky thi ¢6 2 diém: diém trac nghiém va diém lap
trinh. Do d6 scores[i][j][0] biéu dién diém trac nghiém

trong ky thi j cua sin]

1 vién i. Chuong trinh sé hién thi

tong diém cua mo1 sinh vién.

T


book/TotalScore.java

Tim kieém trong mang

+ Tim kiém 1a qu4 trinh tim mot phan tr xac dinh
trong mang, vi du tim diém nao do trong danh sach
diém.

+ Giong nhu sap xép, tim kiém 1a mot tac vu thuong
xuyen trong 1ap trinh may tinh.

+ Co6 nhiéu giai thuat va cau trac dir liéu dé tim kiém.
Chuong nay s& thao luan 2 phuong phap pho bién la:
tim kiém tuyén tinh (linear search) va tim kiém nhi
phan (binary search).



Tim kiém tuyén tinh

+ Phuong phap tim kiém tuyén tinh so sanh phan tir

khoa key véi moi phan tir trong mang list[].

= Viéc tim kiém s& két thuc khi tim thay mot phan tir
mang bang key hodc khi duyét hét mang ma khong
tim thay.

+ Néu tim thay, tim kiém tuyén tinh s& tra vé chi so
ctia phan tir bang key.

+ Néu khong tim thay, két qua bang -1.



Vi du 5.10: Tim kiém tuyén tinh

+ Muc tiéu: Tao ngau nhién 10 phan t&r mang kiéu int roi
hién thi. Nhan [ GADRING roi thue hién tim kiém tuyén
tinh.

LinearSearch


book/LinearSearch.java

Tim kiém nhi phan - Binary Search

= Dé thuc hién duoc tim kiém nhi phan, cac phan tir
mang phai dugc sap xép theo thir tu. Khong lam mat
tinh tong quat, gia st mang dugc sap xép ting dan.
= vd: 2471011455059 606669 70 79

+ Trudc tién so sanh key voi phan tir nam giira

mang. C6 thé xdy ra 3 trudng hop sau:



Tim kiém nhi phan (tiép)

= Néu key bang phan tr gitra, viéc tim kiém két thuc
vi tim thay.
= Néu key nho hon phan ttr gitta, ban chi can tim key

trong nira dau cua mang theo phuong phap nhi phan.

+ Néu key 16n hon phan tir giita, ban chi can tim key

trong ntra cudi ciia mang theo phuong phap nhi phan.



Binary Search, cont.

[0] [1] [2] [3] [4] [3]
2 4 7 10 11 45
[3] [4] [5]
10 11 45

[0] [1] [2] [3] [4] [5] [6] [7] [8] [9][10] [11][12]

2 4 7 10 11 45 50 59 60 66 69 70 79




Vi du 5.11: Tim kiém nhi phan

= Muc tieu: Tao mang 10 ph?m tr kiéu int r6i hién thi.

Nhan key tir user roi thuc hién tim kiém nhi phan.

BinarySearch


book/BinarySearch.java

Vi du 5.12: Sap xép mang

+ Muc tiéu: Viét chuong trinh sir dung phuong phap
Sap xép chon (selectionSort) dé sap xép diy

s6 thue.
int[] myList = {2, 9, 5, 4, 8, 1, 6}; // chua sap xép
S'Zip Xép tang dan: 1,2,4,5,6,8,9

SelectionSort


book/SelectionSort.java

Vi du 5.12 (tiép): Sap xép chon

int[| myList={2,9, 5,4, 8, 1, 6};// chua sép Xép

Tim phén t&r 16n nhat trong myList va doi chd vdi phan
tir cud1 cung cua mylList.

2,9,54,8,1,6 =>2,6,5,4,8,1,9 (size=7)
2,6,5 4,8, 1=>2,6,5,4,1, 8 (size = 6)
2,6,54,1=>2,1,5,4,6 (size =5)
2,1,5,4=>21.45

2.1,4=>21, 4,

A =

Kétqua: 1,2,4,5,6,8,9



Bai tap 5.5: Sap xép noi bot - Bubble Sort

int[] myList={2, 9,5, 4, 8, 1, 6},

Lan1: 2,5,4,8,1,6,9
Lan2: 2,4,5,1,6,8,9
Lan3: 2,4,1,5,6,8,9
Lan4: 2,1,4,5,6,8,9
Lan5: 1,2,4,5,6,8,9
Lan6: 1,2,4,5,6,8,9




LAP TRINH JAVA

Chuong 6: Poi tuong va 16p
Object & Class

Pham Quang Dung
BM KHMT - Khoa CNTT - Truong DPHNN 1



NO1 dung chuong 6

+ Khai niém 1ap trinh huéng doi tuong (OOP)

+ Tao cac d6i tugng va cac bién tham chiéu doi tuong
— Su khac nhau giira dit liéu kiéu co sé va kiéu doi tuong
— Tu dong tap hop dir 1i€u khong hop 1€

= Constructors

« Tu bo nghia (public, private va static)

+ Phuong thirc, bién Class va Instance

« Tam tac dung cua bién

= Su dung tu khoa this

+ Case Studies ( 16p Mortgage va lop Count)



Poi trong (Objects) va Lop (Class)

- Poi toong dai dién cho mot thuc thé trong thé o101
that

= vd: 1 0 t0, 1 con ngudi, 1 hinh tron, 1 khoan tién

= Moi d6i tugng cO mot identity, state,Vva Cac

behavior duy nhat:
+ State =tip cdc data field (properties)
= Behavior =tap cac method

+ State xé4c dinh doi tugng, behavior xac dinh

do1 tuong lam cai gi.



Khai niém 1ap trinh huéng doi tuong

OOP - Lap trinh str dung cac doi tugng

Data Field
radius =5

data field 1

Method
findArea

data field n

method 1

Doi tuong Circle

method n

Mot d6i tuong tong quat



Khai bao 16p
class Circle {
double radius = 1.0; = Data field

Circle () { —

J

| | <— Contructors
Cilrcle (double newRadius) {

radius = newRadius;

double findArea () { ) Method
return radius * radius * 3.14159;



Khai bao bién tham chiéu doi tuong

ClassName objectReference;

Vi du:

Circle myCircle;

myCircle lal instance cualop Circle.



Tao doi tuong

objectReference = new ClassName () ;
Vi du:
myCircle = new Circle();

Tham chi€u do1 twong s€ dugc gan cho bién

myCircle.



Khai bao/Tao doi twong trong 1 1énh

ClassName objectReference = new ClassName() ;

Vi du:

Circle myCircle = new Circle();



Su khac nhau gitra bién ki€u dir li¢u
co sO va bién ki€u do1 tuong

Primitive type  inti=1 i
Object type Circle c

c: Circle

Created using
new Circle()




Copy bi€n kieu dir li€u co so va
bien kiéu do1 tuong

Primitive type assignment Object type assignment
=] cl=c2
Before: After: Before: After:
i i _ _

B B
| cL:Circle SN c2: Circle




Tap hop dir licu khong s dung

= Theo hinh trudc, sau 1énh gan cl = c2, ¢l tro td1 cung
mot d6i tuong dugc tham chiéu bai c2. Poi tuong trude do
duoc tham chiéu bai ¢l tré nén véo dung, dugc goi la

garbage. Garbage duoc tu dong tap hop lai bo1 JVM.

+ Loi khuyén: Néu ban khong can st dung mot doi
twong nao do, ban nén gan bién tham chiéu doi tuong do
tré t&i null. Java VM sé tu dong tap hop bd nhd néu doi

twong khong duogc tham chiéu bai bat ky bién nao.



Truy nhap do6i tuong

= Tham chiéu dit liéu cua doi tuong:
objectReference.data

vd: myCircle.radius

+ Goi phuong thirc cua doi tugng:
objectReference.method

vd: myClrcle.findArea ()



Constructor

Circle (double r) {

radius

Circle ()
radius

myCircle

r,
Constructor 1a mot dang
dac bi¢t cua phuong thirc,
duoc goi dé xay dung doi
1.0;

tuong.

new Circle (5.0);



Constructor (tiép)

> Mot constructor khong c6 tham s6 duoc g01 la

default constructor.

> (Cac Constructor phai c6 cung té€n vdi class cua no.
> Cac Constructor khong c6 kiéu dit liéu tra ve, ké ca
kiéu void.

» Cac Constructor dugc goi str dung toan tir new Kkhi

tao mot doi tuong. N6 dong vai tro khoi tao doi tuong.



Vidu 6.1: St dung doéi twong

+ Muc tiéu: Minh hoa viéc tao d6i tuong, truy
nhap dir li€u, st dung phuong thirc.

BT



book/TestCircle.java
book/Circle.java

Vidu 6.2:
St dung cac 1op tur thu vien Java

= Muc ti€u: Minh hoa viéc sir dung cac 16p tu thu

vién Java. Str dung 16p JFrame trong goi

javax.swing dé tao 2 frame; sir dung cac phuong

thirc trong 16p JFrame dé thiét 1ap tiéu de, kich

thudc, vi tri cua cac frame va hi€n thi chung.

" lamne


book/TestFrame.java

Vi du 6.3: Su dung Constructor

= Muc ti€u: Minh hoa vai tro cua cac
constructor va st dung chung deé tao cac
do1 tuong.

SimpleCircle


book/SimpleCircle.java

Tu bo nghia va cac pp truy nhap

Mac dinh: cac 16p, bién hoic dit liéu c6 thé duoc truy nhap
boi bat ky 16p ndo trong cung goi (package).

= public
Lép, dit liéu, phuong thirc co thé duge truy nhap boi tat
ca cac 16p trong bat ky gdi nao.

= private
D1t licu hoac phuong thire chi ¢co thé duoc truy nhap boi
16p khai bao.

Cac phuong thirc get va set dugce st dung dé doc va thay
d6i cac thudc tinh private



Vi du 6.4: Str dung tir bo nghia
private va cac phuong thirc truy nhap

Trong vi du nay, radius st dung dir li€u private,
cac phuong thirc truy nhdp getRadius va
setRadius dugc cung cap dé lay va thay doi

radius.

e


book/TestCircle.java

Truyén d6i tuong cho phuong thirc

« Truyen tham tri (gia tri 12 tham chiéu téi doi
tugng)

Vi du 6.5: Truyén tham s6 1a doi tuong

TestPassObject


book/TestPassObject.java

Truyén do1 tuong cho phuong thire (ticp)

Reference

Pass by value (here the value is the
reference for the object)

myCircle: Circle




Bién Instance

> Bién instance (vd: bién radius) thugoc mot
instance xac dinh, no khong dugc chia s¢ gitra cac
d6i tugng trong cung 1 class.
Circle circlel = new Circle();
Circle circle?2 = new Circle(b);
radius cua circlel doc 1ap vdi radius cua circle2, duoc
chira & nhitng viung nhé khac nhau. Su thay doi radius

cua circlel khong anh huong to1 radius cua circle2



Cac bién, hang, phuong thic static

> Dé cac bién, hang, phuong thitc trong class duoc
chia sé cho tat ca cac instance, str dung tir bo nghia
static trong khai bao.

> Bién static chira gia tri trong vung nhd chung.
private static int numOfObj;
public static i1nt getNumOfObj () {

return numOfQOb7j;

}
public final static double PI=3.1416;



Cac bién, hang, phuong thurc static (tiép)

UML Notation:
+: public variables or methods
-: private variables or methods
underline: static variables or metods

circlel:Circle

instantiate

radius is an instance CircleWithStaticVariable
variable, and

numOfObjects is a
class variable

numOfObjects

instantiate

circle2:Circle




Vi du 6.6: Su dung bién, phuong
thirc Instance va Static

Muc ti€u: Minh hoa vai tro, cach sir dung cua

c4c bién instance va static. Bién static

numOfObjects dé theo ddi s6 doi twong Circle
duoc tao.

CircleWithStaticVariable

TestCircleWithStaticVariable


book/TestCircleWithStaticVariableAndMethod.java
book/CircleWithStaticVariableAndMethod.java

Pham vi1 cac bién

= Pham v1 cua cac bién static va instance la toan

bd 16p. Chung c6 thé duge khai bao bat ky

no1 nao trong 1op.

= Pham vi1 cua bién cuc bo bat dau tu khi khai

bao dén hét block chira bién d6. Mét bién cuc

b0 phai dugc khai bao trudgce khi sur dung.



+DUng this dé:

Tu khoa this

— thay thé cho d6i twong hién tai.

— g01 cac constructor khac cua doi tuong.

class Foo {
int 1 = 5;

vold setI (int 1) {

this.1i

= 1

public class Circle{
private double rd;

public Circle (double r) {
this.rd = r;




Mang d06i tugng

< Khai bao va tao mang cac do1 tuong:

Circle[] circleArray = new Circle[10];

< Kho1 tao:
for(1nt 1=0; 1<circleArray.length; 1++) {

circleArray[1] = new Circle();



Mang do1 tuong (tiep)
Circle[] circleArray = new Circle[10];
Mot mang cac doi tuong thuc chat 1a mdng cdc bién
tham chiéu. Do 6 goi circleArray[1].findArea() s& goi 2

murc tham chiéu: circleArray tham chiéu toan bo mang,
circleArray[1] tham chiéu téi mot doi twong Circle.

circleArray circleArray[0] Circle object 0
circleArray[1]

- Circle object 1

circleArray[9] Circle object 9




Mang d6i tuong (tiép)

Vi du 6.7: Tinh tong dién tich ctia cac hinh tron



book/TotalArea.java

Su triru twong cua 1op
Class Abstraction

v Su thuc hién cua 16p tach ri€ng vo1 su sur
dung no.

v Nguoi tao 16p cung cap su miéu ta 1op dé
ngudi sir dung biét cach st dung.

v Nguoi stt dung khong can biét 16p duge thuc

hién nhu thé nao.



Vi du 6.8: Stack Of Intergers
| StackOfintegers |

-element: intf]

-size: int

+StackOfIntegers()
+StackOfIntegers(capacity: int)
+empty(): boolean

+peek(): int

+push(value: int): int

+pop(): int

+getSize(): int

StackOfIntegers TestStackOfIntegers


book/StackOfIntegers.java
book/TestStackOfIntegers.java

Cac 1op Java API va Core Java

= jJjava.lang
Chira cac 16p Java 16i (core Java class), gom lop
sO (numeric class), chudi ky tu, doi twong. Goi nay

duoc import hoan toan vao tat ca cac CT Java.

= Jjava.awt

Chtra cac 16p do hoa.

= Jjava.applet
Chtra céc 16p ho trg applet.



Cac 1op Java API va Core Java (tiep)
® Jjava.lo
Chura céc 16p cho cac luong vao-ra va cac file.

= jJava.util

Chtra nhiéu tién ich, vi du date.

= java.net

Chtra cac 16p ho tro giao tiép mang.



Céc 16p Java API va Core Java (tiép)

= Jjava.awt.image

Chtra cac 16p giap quan ly cac anh bitmap.

= java.awt.peer
Thuc hién Platform-specific GUI.

= Cac 1op khac:
Java.sqgl

java.rmil



LAP TRINH JAVA

Chuong 7: String

Pham Quang Diing
BM KHMT - Khoa CNTT - Truong DPHNN 1



NoO1 dung chuong 7

Xu 1y chudi ky tu st dung céc 16p String,StringBuffer,
va StringTokenizer:

+ St dung 16p String dé xt 1y cac chudi cb dinh.
= Su dung cac phuong thirc static trong 16p Character.

+ Su dung 16p StringBuffer dé xtr 1y cac chudi linh dong.

= Str dung 16p StringTokenizer dé trich chudi con.

+ St dung cac do6i s6 dong 1énh (command-line
arguments).



&

&

&

&

Lop String

Xay dung chudi:

— String message = "Welcome to Java!"

— String message = new String("Welcome to Javal!“);
— String s = new String();

Lay d6 dai chudi va lay cac ky tu cu thé trong chudi.
Ghép chudi (concat)

Chudi con (substring(index), substring(start, end))
So sanh (equals, compareTo)

String Conversions

Tim 1 ky tu ho#c chudi con trong 1 chudi

Chuyén doi giita Strings va Arrays

Chuyén d6i cac ky tu va cac g/t so thanh chudi



+String()

+String(value: String)

+String(value: char[])

+charAt(index: int): char
+compareTo(anotherString: String): int
+compareTolgnoreCase(anotherString: String): int
+concat(anotherString: String): String
+endsWithSuffixe(suffix: String): boolean
+equals(anotherString: String): boolean
+equalsignoreCase(anotherString: String): boolean
+indexOf(ch: int): int

+indexOf(ch: int, fromindex: int): int
+indexOf(str: String): int

+indexOf(str: String, fromIndex: int): int
+intern(): String

+regionMatches(toffset: int, other: String, offset: int, len: int): boolean
+length(): int

+replace(oldChar: char, newChar: char): String
+startsWith(prefix: String): boolean
+subString(beginindex: int): String
+subString(beginindex: int, endIndex: int): String

+copyValueOf(data: char[]): String
+valueOf(c: char): String
+valueOf(data: char[]): String
+valueOf(d: double): String
+valueOf(f: float): String
+valueOf(i: int): String

+valueOf(l: long): String




Xay dung chuoi

String newString = new String(stringLiteral);
Vd:
String message = new String("Welcome to Javal!");

=+ Vi chuo1 dugc su dung thuong xuyen, Java cung cap 1énh
ngan d¢€ tao chuoi:
String message = "Welcome to Javal!";

= Cung co thé tao chuo1 tr mang cac ky tu:
char|[] charArr = {'G","o", "o","d", " * "EEEEERN - |

String message = new String(charArr);



Cac chudi 1a khong thé thay doi

> CHU Y: Mot d6i tuong String 1a khong thé thay doi noi
dung. X¢t vi du sau:

String s = "Java";

s = "HTML";

Vd trén: d6i tuong String luu chudi "Java" van ton tai nhung

khong duogc tham chiéu boi bién nao ca.

> Néu st dung 1énh tat tao 2 d6i tuong String vo1 cung no1
dung, JVM luu 2 d6i tugng d6 vao trong cung mot doi
twong dé cai thién hiéu nang va tiét kiém bd nhd.

> Do do, nguoi ta thuong st dung 1€nh tat dé tao cac chudi.



Céac chudi 1a khong thé thay doi (tiép)

> CHU Y: Mot chudi duoc tao béi 1énh tat duoc
coi 1a mot canonical string (chudi hop quy tac
tiéu chuan).

> Ban co thé sir dung phuong thirc intern cua
16p String dé tra vé mot canonical string, tuong

tu nhu string dugc tao bo1 1énh tat.



Vidu

String s = "Welcome to Java!";
String sl = new String("Welcome to Javal!");
String s2 = sl.intern|();
System.out.println("sl == s 1s " + (sl ==
System.out.println("s2 == s 1s " + (s2 ==
System.out.println("sl == s2 1s " + (sl == s
Hién thi:

sl == s 1s false

s2 == s 1s true

sl == s2 1s false



Lay do dai1 chudi
Str dung phuong thirc 1ength ()

message = "Welcome";

message.length () (returns 7)



Lay cac ky tu trong chudi

= Khong sir dung message [0]
+ Ma dung message.charAt (index)

= Chi s0 (index) bat dau tir 0

NBAHABABAAEB BB IEEYECIT
W el clolmlel [t]ol [J]alv]a
message Jengih) s 15




Ghép chudi

String s3 = sl.concat(s2);

String s3 = sl + s2;



Trich chuoi1 con

String la mot 16p khong thé thay doi; gia tri cia nd
khong bi thay doi mot cach riéng 18.

String sl = "Welcome to Java'";
sl.substring (0, 11) + "HTML";

String s2

NAAEBAEGQ A QL ST

wlelllclolmlel [tlol Jylalvia

message.substring(0, 11) message.substring(11)



So sanh chuoi

= equals
String sl = "Welcome to Javal!";
String s2 = new String("Welcome to Java!";

1f (sl.equals(s2)) {

// s1 and s2 have the same contents

}

1f (sl == s2) {
// sl and s2 have the same reference

}

Chly: sl.equals (s2) laTruekhiva chikhi
sl.intern() == s2.intern().



So sanh chuoi (tiep)
compareTo (Object object)

String sl = "Welcome";
String s2 = "welcome";

1f (sl.compareTo(s2) > 0) {
// sl is greater than s2
}
else 1f (sl.compareTo(s2) == 0) {
// sl and s2 have the same reference
}
else
// sl is less than s2



String Conversions

Noi dung ctia mot chudi khong thé thay d6i moi
khi chudi duoc tao. Nhung ban c¢6 thé convert mot chudi

thanh mot chudi mdi bang cach st dung cac phuong

thirc sau:

> "Welcome".toLowerCase ()

> "Welcome".toUpperCase ()

> " Welcome ".trim()

> "Welcome" .replace('e','A'")

> "Welcome" .replaceFirst('e', 'A")
> "Welcome" .replaceAll ('e', "A")



Tim ky tu va chuo1 con

Sur dung cac phuong thirc sau:

public int 1indexOf (int ch)

public int lastIndexOf (i1nt ch)

public int indexOf (int ch, 1nt fromIndex)

public int lastIndexOf (1nt ch, 1nt endIndex)
public i1nt 1ndexOf (String str)

public int lastIndexOf (String str)

public int indexOf (String ch, 1nt fromIndex)
public 1nt lastIndexOf (String str, 1nt endIndex)



"Welcome

"Welcome

"Welcome

"Welcome

"Welcome

11.

"Welcome

-1.

TO

TO

TO

TO

TO

TO

Java!
Java!
Java!
Java!

Java!

Java!

1A

1A

1A

1A

Vidu

.1ndexOf ('"W') returns O.
.1ndexOf ('x'") returns -1.
.1ndexOf ('o', 5) returns 9.
.1ndexOf ("come") returns 3.

.1ndexOf ("Java", 5) returns

.1ndex0Of ("java", 5) returns



Chuyén doi ky tu va so thanh chudi

» char[] chars = "Java".toCharArray():;

> String str = new String(new char/[]
{'at,'a','vt,"'a'});

> Lép String cung cap mot so phuong thirc static valueOf dé

chuyén doi mot ky tu, mang ky tu, va cac gia tri s6 thanh chudi.

> Nhitng phuong thirc ndy c6 cung tén valueOf véi tham so

khac nhau c6 kiéu char, char[], double, long, int, va float.

String str = String.valueOf (5.44);

String str = String.valueOf (new char[]

{'J','a','V','a'}),’



Vi du 7.1: Tim chudi doi xting

= Muc ti€u: Ki€m tra xem mot chudi c6 do1 xirng

hay khong.

CheckPalindrome


book/CheckPalindrome.java

Lop Character

+Character(value: char)

+charValue(): char
+compareTo(anotherCharacter: Character): int
+equals(anotherCharacter: Character): boolean

+isDigit(ch: char): boolean

+isLetter(ch: char): boolean
+isLetterOrDiqgit(ch: char): boolean
+isLowerCase(ch: char): boolean
+isUpperCase(ch: char): boolean
+toLowerCase(ch: char): char
+toUpperCase(ch: char): char




Vidu

Character charObj = new Character('b');
charObj.compareTo (new Character('a')) returns
1

charObj.compareTo (new Character('b')) returns
0

charObj.compareTo (new Character('c')) returns
=

charObj.compareTo (new Character ('d') returns
-2

charObj

.equals (new Character('b')) returns



Vi du 7.2: Pém moi ky tu trong chudi

Muc tiéu: dém tan s xuat hién ctia moi ky tu
trong mot chudi. Gia sir khong phan biét ky tu

hoa, thuong.

CountEachlLetter


book/CountEachLetter.java

Lop StringBuffer

> Lop StringBuffer la moét lva chon khac cua 16p
St ring. NO1 chung, mot string buffer co thé duoc st

dung thay thé cho mét string.

> StringBuffer linh hoat hon String. Ban co
thé add, insert, hoac append nd1 dung maé1 vao mot
string buffer. Vi mot string thi khong thé thay doi

no1 dung n6 duogc tao.



StringBuffer

+append(data: char[]): StringBuffer

+append(data: char[], offset: int, len: int): StringBuffer
+append(v: aPrimitiveType): StringBuffer

+append(str: String): StringBuffer

+capacity(): int

+charAt(index: int): char

+delete(startindex: int, endIndex: int): StringBuffer
+deleteCharAt(int index): StringBuffer

+insert(index: int, data: char[], offset: int, len: int): StringBuffer
+insert(offset: int, data: char[]): StringBuffer

+insert(offset: int, b: aPrimitiveType): StringBuffer
+insert(offset: int, str: String): StringBuffer

+length(): int

+replace(int startindex, int endIndex, String str): StringBuffer
+reverse(): StringBuffer

+setCharAt(index: int, ch: char): void
+setLength(newLength: int): void

+substring(start: int): StringBuffer

+substring(start: int, end: int): StringBuffer




StringBuffer Constructors

= public StringBuffer ()

Xay dung mot string buffer rong c6 dung luong = 16.

= public StringBuffer (int length)

Xay dung mot string buffer rong coé dung luong = length.

= public StringBuffer (String str)
Xay dung mdt string buffer véi ndi dung 1a chudi str.

Dung luong khéitao bang 16 + str.length() .



Noi thém ndi dung vao mot
String Buffer

StringBuffer strBuf = new StringBuffer();
strBuf.append ("Welcome") ;

strBuf.append (' '),

strBuf.append ("to") ;

strBuf.append (' ') ;

strBuf.append ("Java") ;



Stra doi String Buffer

Gia st strBuf chira chudi "Welcome to Java!" trude
moi 161 goi phuong thire sau:

strBuf.insert (11, "HTML and ") ;
strBuf.delete(8,11);
strBuf.deleteCharAt (8) ;
strBuf.reverse() ;

str.replace (11,15, "HTML") ;

strBuf.setCharAt (0, 'w') ;



Vi du 7.3: Kiém tra chudi doi xtg,
bo qua cac ky tu khac chir va so

PalindromelgnoreNonAlphanumeric



book/PalindromeIgnoreNonAlphanumeric.java

Cac Constructor cua 1op
StringTokenlzer

Chubi c6 thé dugc bé thanh cac manh goi 1a token boi cac
delimiter.

= StringTokenizer (String s, String delim,
boolean returnTokens)

= StringTokenizer (String s, String delim)

= StringTokenilizer (String s)

Vd: String s = "Java 1is cool."
StringTokenizer tkz = new StringTokenilzer(s);
StringTokenizer tkz = new StringTokenizer (s, "ac"):;

StringTokenizer tkz = new StringTokenizer (s, "ac", true);



Cac phuong thirc cua lop
StringTokenlzer
= pboolean hasMoreTokens ()
= String nextToken ()

= String nextToken (String delim)

Vd: String s = "Java 1s cool."
StringTokenizer tkz = new StringTokenizer (s);
System.out.println ("Tong so token = " +

tkz.countTokens () ) ;

while (tkz.hasMoreTokens ())
System.out.println(tkz.nextToken());



Vidu 7.4
Testing StringTokenizer

+ Muc tiéu: Str dung mét string tokenizer, lay cac

tir trong chudi roi hién thi ching.

TestStringTokenizer



book/TestStringTokenizer.java

Lop Scanner

= Co tr JDK 1.5 (go1 java.util.Scanner)
+ C6 thé dung 16p Scanner dé:
— an dinh 1 tir 1am Delimiter
— nhap dit liéu thude cac kiéu khac nhau
+ An dinh 1 tir 1am Delimiter:
String s = "Java 1s fun! Java 1s cool!";
Scanner scr = new Scanner(s);
scr.useDelimiter ("Java") ;
while (scr.hasNext ())

System.out.prinln (scr.next())



Lép Scanner (tiép)

= Nhap dir li¢u:
— Tao dbi twong Scanner dé doc dir liéu vao tir System.1n
Scanner scanner = new Scanner (System.in)
— Str dung cac phuong thitc next (), nextByte (),
nextShort (), nextInt (), nextLong(),
nextFloat (), nextDouble (), hoac
nextBoolean () dé léy mdt chudi, byte, short, int, long,
float, double, hoac boolean.
—Nén tao 1 16p (vd MylInput) gom cac phuong thirc doc dit
liéu kiéu string va cac kiéu co ban, dat cung thu muc CT.

MyInputUsingScanner


book/MyInputUsingScanner.java

Cac tham s6 dong 1énh

+ C6 thé truyén chudi cho phuong thitc main tir dong 1énh khi chay
chuong trinh.

= Khi phuong thirc main dugc goi, trinh bién dich Java tao 1 mang
chtra cac tham s6 dong 1énh va truyén tham chiéu mang cho args.

class TestMain {

public static void main (String[] args) {

java TestMain arg0 argl arg?2 ... argn



Xir Iy cac tham so dong 1énh

+ Cac chudi duoc truyén cho chuong trinh chinh
duoc chira trong args - 1a mot mang cac chuoi.
Cécphﬁntfl’: args[0], args([l], ...,
args [n], tuong tng vo1 arg0, argl, ...,

argn trong dong Iénh.

+ args.length la so chudi dugc truyén.



Vidu 7.6:
St dung cac tham s6 dong 1énh
- Muc tiéu: Viét chuong trinh thuc hién cac
phép toan 2 ngdi trén s6 nguyén. Chuong trinh

nhan vao 3 tham so: 1 toan tr va 2 s6 nguyeén.

java Calculator 10 + 5

java Calculator 10 - 5

java Calculator 10 /5
java Calculator 10 "*" 5

" Caloulator


book/Calculator.java

LAP TRINH JAVA

Chuong 8: Ké thira va da hinh thai
Inheritance & Polymorphism

Pham Quang Dung
BM KHMT - Khoa CNTT - Truong DPHNN 1



NoO1 dung chuong &

= Phat trién 1 subclass tir 1 superclass thong qua ké thira

= Dung tur khoa super go1 cac constructor va phuong thirc

cua superclass
= Chong phuong thirc trong subclass
= Ldop Object
+ Pa hinh thai, ndi két dong, 1ap trinh dung chung
+ Ep kiéu d6i tugng va toan tr instanceof
= Dt li¢u va phuong thic protected

= Cac Abstract class vVa Interface



Superclass va Subclass

= Lap trinh huéng doi tuong cho phép ban phat
trien nhitng 16p mai tir cac 16p da ton tai.
+Vd: 16p C1 dugc phat trién tir 1op C2:
— C1: subclass, extended class, derived class
— C2: superclass, parent class, base class

= Subclass thira ké tir superclass cac truong dir
liéu va phuong thitc ¢d thé truy nhdp dwoc, va

cling co the thém vao cac truong dir liu va
phuong thirc moi.



Superclass va Subclass (tiép)

= Thuc te, subclass thuong dugc mo rong dé chira nhicu
thong tin chi tiét va nhi€éu chirc nang hon so voi
superclass cua no.

-radius: double

Cylinder
-length: double

+getRadius(): double +getLength(): double
+setRadius(radius: double): void

+findArea(): double

+setLength(length: double): void

+findVolume(): double

TestCylinderl



book/Circle.java
book/Cylinder1.java
book/TestCylinder1.java

St dung tur khoa super

> super duoc dung dé thay cho superclass, twong tu
nhu this thay cho ) twong duoc goi.
> DUNg super dé:

- go1 1 contructor cua superclass

- go1 1 phuong thirc cua superclass



Go1 Superclass Contructor

> super (), hodc super (tham sd)

> Lénh trén phai duoc ddt tai dong dau tién cla subclass
constructor va 1a cach duy nhat dé goi 1 superclass

constructor.

public Cylinder () {

public Cylinder () {
J

— super () ;




Go1 Superclass Method

> super .method (tham s&)

\Vd:
double findVolume () {

return super.findArea () * length;



Overriding Method

> Doi khi subclass can phai thay doi sy thuc hién cua

phuong thirc trong superclass — Chong phuong thire.

» Vd: phuong thirc findArea cua 16p Circle tinh dién
tich hinh tron. Phuong thtrc ndy nén dugc chong trong

16p Cylinder dé tinh dién tich bé mat hinh tru.

Cylinder


book/Cylinder.java

Chong phuong thire (tiép)

+ Pé chong, phuong thitc xac dinh trong subclass phai c6
cung signature va cung kiéu dir liéu trd vé v6i phuong

thirc trong superclass.

= Review: Cac Overloading method c6 cung tén, nhung
phai khac signature.

= Mot phuong thitc chi ¢ thé dugce chong chi khi nd ¢6
thé truy nhap dugc — khong thé chong 1 private method.
+ Mot static method c6 thé dugc ké thira, nhung khong thé

duoc chong.



Lop Object

+ Moi 16p trong Java dugc thira ké tir 16p
java.lang.Object

+ Néu khong co su ké thira nao duoc xac dinh khi mét
16p duoc tao thi superclass cua nd chinh la 16p
Object.

= 3 phuong thirc cua 16p Object thuong duoc s dung:
— public boolean equals (Object obj)

— public int hashCode ()
— public String toString ()



Phuong thirc equals

objectl.equals (object?2);
= Su thuc hién ngﬁm dinh:
public boolean equals (Object obj) {
return (this == obj);
}
= Pugc chong trong cac subclass dé kiém tra 2 doi tuong riéng
bi¢t co cung nd1 dung hay khong.
= Vd: strl.equals(str2) trong 16p String
« Luu ¥ khi viét phuong thtrc chong:
Dung equals (Object obj),notequals (Circle ob7j)



Phuong thirc toString

+ Goi obJj . toString () tra vé chudi biéu dién cho doi twong
cﬂang&ndhmléclassname@hashcode

Cylinder myCyl = new Cylinder (5.0,2.0);

System.out.println (myCyl.toString())

— Cylinder@15037¢5
+ Thuong chong phuong thirc toString dé tra vé mot chudi
dé hiéu biéu dién doi tuong. Vd:

public String toString() {

return "Cylinder length = " + length +

" radius = " + getRadius|{() ;



Da hinh thai - Polymorphism

= X¢&t vi du:
TestPolymorphirm

— C6 thé goi m véi bat ky d6i twong nao, vd:
new GraduateStudent (), new Student (),

new Person(),vVanew Object ()
+ Pa hinh thai: Mot déi trong cua subclass co thé
duoc sir dung boi bat ky ma 1énh nao duoc thiét ké dé

lam vi€c vo1 mot do1 tuong cua superclass.


book/TestPolymorphism.java

Noi két dong - Dynamic binding
ol

+ O vd trudc, moi 16p co su thuc hién phuong thirc
toString riéng. Viéc thuc hién phuong thirc
nao s¢ dugc JVM xac dinh khi chay chuong trinh
— Noi két dong.

= 0bj la instance cua cac 16p cq, C,, ..., ¢,. Khi 0bj
g01 phuong thirc p, JVM tim su thuc hién p trong
cac 16p theo thir tu ¢y, C,, ..., ¢, dén khi tim thay.




Lap trinh dung chung

+ Pa hinh thai cho phép cac phuong thirc dugce
stt dung chung cho mot dai rong cac tham sb
d6i tuong — generic programming.

« Trong lap trinh huéng d6i tugng, nén lap trinh
theo cach dung chung: khai bao 1 bién c6 kiéu
superclass, no s€ co thé chép nhan mot g14 tri
ctia bat ky kiéu subclass nao.

+ Tuy nhién muon vay can ¢p kicu do1 tuong.



Ep kieu do1 tuong
m(new Student ()):;

thuc hién gan d6i tugng new Student() cho mot tham so6
kiéu Object, twong duwong véi 2 1énh:

Object obj = new Student () ; // ép kiéu ngam
m(obJ) ; upcasting

> Muon an dinh obj (kiéu Object) 1a mot doi twong Student:
Student std = (Student) obj; //ép kiéu rd rang

not Student std = obj; downcasting



Toan tb0 1nstanceof

Pé ép kiéu doi tuong thanh cong, trude d6 can chac chan

rang d6i tuong can ép 1a 1 instance cua doi tuong kia.

— dung toan tr instanceof

/** Gia str myObj duogc khai bao kiéu Object */

/** Thuc hién €p ki€u néu myObj 1a 1 instance cua Cylinder */

1f (myObj 1nstanceof Cylinder) {
Cylinder myCyl = (Cylinder)myObj;
System.out.println ("The tich hinh

tru la " + myCyl.findVolume () ;



Vi du: Minh hoa da hinh thai va ¢p kiéu

Muc tiéu: viét 1 chuong trinh tao 2 d6i tugng: 1 circle
va 1 cylinder. Sau d6 goi phuong thirc displayObject
dé hién thi dién tich néu d6i tuong 1a 1 circle, hién thi

dién tich va thé tich néu doi tuong 1a 1 cylinder.

TestPolymorphirmCasting


book/TestPolymorphismCasting.java

Visibility Modifiers
Visibility

package p1; increase
public A

public class C1 { public class C2 {
public int x; Cl o = new Cl1¢();
protected int y; can access 0.X;
int z; can access 0.Vy; EDI:CDT:EEC:t:EECi
private int u; can access 0.zZ;
cannot access o.u;

protected void m() { none (nO mOdIfler)

} can invoke o.m();

private

package p2;

public class C3 public class C4 public class C5 {
extends C1 { extends C1 { Cl o = new Cl1();
can access Xx; can access X; can access 0.X;
can access y; can access y; cannot access
can access z; cannot access z; cannot access
cannot access u; cannot access u; cannot access

can invoke m(); can invoke m(); cannot invoke



private vaprotected modifiers

= Su dung private dé€ an hoan toan cac thanh phan cua class

(dit liéu, phuong thirc), chiing s& khdng thé dwoc truy nhdp truc

tiép tir bén ngodai lop.

+ Sir dung protected dé cho phép cac thanh phan cua class

duwoc truy nhdp béi cdc subclass trong bat ky package ndo, hodc

cac class trong cung packaqge.

+ 2 tir khoa trén chi ¢é thé sit dung cho cdc thanh phan cia

class, khong thé sir dung cho class.



public va default modifiers

+ St dung default modifier (no modifier) thi cac thanh phan

cta class dwoc truy nhdp tir bat ky 16p ndo trong cing

package, nhung khong thé tir package khac.

+ St dung public cho phép cac thanh phan cia class cé

thé duoc truy nhdp tir bat ky 16p nao.

= public va default modifier c6 thé dugc st dung cho cac

thanh phﬁn cua class, cting nhu st dung cho chinh class.



Chi Y

+ Cac ky hiéu -, #, + duoc sir dung dé biéu dién tuong
ung cac modifier private, protected, va

public.
= Khi chong phuong thirc:

— Néu phuong thirc trong superclass 1a protected thi cé
thé thay doi phuong thirc chong trong subclass thanh
public.

— Nhung néu phuong thirc trong superclass 1a public thi
phuong thitc chong trong subclass bat budc cling phai la
public.



Abstract classes

+ Poi khi mot superclass qua triru twong dén mitc nd
khong thé c6 instance. N6 duoc o01 la mot abstract
class.

= (Cac abstract class co dir 1i€u va phuong thirc
twong tu nhu cac class khac.

= Khong thé dung toan tir new de¢ tao cac instance

cua abstract class.
= V1 du header cua 1 abstract class:

public abstract class GeometricObject



Abstract methods

+ [La cac phuong thirc chi co header, khong co
su thuc hién (vi qua truu tuong).

= Su thuc hién cua no dugc cung cap boi cac

subclass thong qua cac phuong thic chong.

= MOt class co chira abstract method phai la
abstract class.

= V1 du kha1 bao 1 abstract method:
public abstract double findArea();



GeometricObject

- color: String
- filled: boolean

+ getColor(): String

+ setColor(color: String): void
+ isFilled(): boolean

+ setFilled(filled:boolean): void
+ findArea(): double

+ findPerimeter() double

Vidu

- radius: double

+ getRadius(): double
+ setRadius(radius: double): void
Rectangle

- width: double
- height: double

+ getWidth(): double

+ setWidth(width: double): void
+ getHeight(): double

+ setHeight(height: double): void

Cylinder

- length: double

+ getLength(): double
+ setLength(length: double): void
+ findVolume(): double




Interface

= MObi 16p Java co thé ké thira truc tiép tir mot
superclass (vo1 tir khoa extends)
—> don ké thira.

+ Poi khi ta can nhan duoc mot subclass tir

mot vai class — da ke thua.

= Co0 the€ sir dung cac interface.



Interface

+ Interface 1a mot cau triic giong nhu class ma chi
chira cac hang va cac phuong thirc triru tuong.
modifier interface InterfaceName {
/** khai bao hang */
[** method header */
}
VD: // Interface so sanh 2 doi tuong, dugce xac dinh trong java.lang
package java.lang;
public interface Comparable {
public int compareTo(ODbject obj);



Thuc hién Interface

Java.lang.Comparable

GeometricObject

+compareTo(obj: Object): int

Rectangle

ComparableRectangle

ComparableObject extends Rectange and implements Comparable

ComparableRectangle

TestMaxObject



book/ComparableRectangle.java
book/TestMaxObject.java
book/Max.java

Interface vs. Abstract class

+ Trong interface, dit liéu phai 1a hang, abstract class
c6 thé c6 ca dit liéu bien.

= Trong interface, phuwong thirc chi c6 header ma ko
co thuc hién, abstract class ¢ thé cé phuong thirc
day du.

+ Trong interface, tat ca dit liéu 1a public final static
va phuong thirc 1a public abstract

public interface T1/{ public interface TI1{

public static final int k=1; |— int k=1;
public abstract void p(); void p (),

J J




Interface vs. Abstract class

+ C6 thé truy nhap cac hang trong interface str dung ct
phap InterfaceName.CONSTANT_NAME.

+ CO thé st dung interface dé thuc hién da thira ké véi
class va cac subinterface.
public class NewClass extends BaseClass

Implements Interfacel, ..., InterfaceN {
¥
public interface Newlnterface extends Interfacel, ..., InterfaceN
{

// cac hang va phuong thirc triru tugng

¥



LAP TRINH JAVA
Chuong 9: Bat dau véi 1ap trinh GUI

Pham Quang Dung
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NoO1 dung chuong 9

+ So d6 phan cap 16p GUI
= Frames
— Tao frame, centering frames, adding components to frames
= Layout Managers
— FlowLayout, GridLayout, BorderLayout
< Drawing on Panels
— The paintComponent method
< Using Colors, Fonts, and Font Metrics
< Drawing Geometric Figures
— Lines, Rectangles, Ovals, Arcs, and Polygons

< Event-Driven Programming
— Event Source, Listener, Listener Interface



Céac thanh phan GUI

+ Cac dbi twong GUI: button, label, text field, check

box, radio button, combo box, ...

+ MJdi loai d6i torong duogc xac dinh trong 1 16p:
JButton, JLabel, JTextField, JCheckBox,
JRadioButton, JComboBox, ...

= MOi 16p thanh phan GUI c6 mdt s6 constructor dé

tao cac doi tuong thanh phan GUI.



Swing vs. AWT

= AWT: Abstract Windows ToolKit:

— Java l

— Puoc gan véi platform xac dinh

— Thich hop véi viéc phat trién cac tng dung GUI don gian.
<+ Swing components:

— Java 2

— Khong gan véi platform c6 dinh

— Manh, da nang, linh hoat



So do phan cap 16p GUI (Swing)

Font

FontMetrics

Graphics

<>

JComponent Swing Components

in the javax.swing package

Lightweight



JComponent

JCheckBoxMenultem

e JRE e
AbstractButton JButton JRadioButtonMenultem
JToggleButton JCheckBox

JRadioButton
JComponent JEditorPane
JTextComponent JTextField JPasswordField
o

JLabel JComboBox JOptionPane JScrollBar JScrollPane
JTabbedPane JFileChooser

JPopupMenu JSeparator JSlider JRootPane
JProgressBar JToolBar JSplitPane JTable
JinternalFrame JToolTip JLayeredPane JTableHeader JColorChooser



Cac lop GUI: nhom container

+ Pugc dung dé chtra cac thanh phan khac.
= Cac 1op container (Swing):

— Container

— JFrame

— JDialog

— JApplet

— JPanel




Cac lop GUI: nhom component

+ GOm cac subclass cua 16p JComponent.
= Cac 1op GUI component (Swing):

— JButton

— JLabel

— JTextField

— JTextArea

— JComboBox

— JList

— JRadioButton

— JMenu



Cac 1op GUI: nhom helper

= Pugc cac component va container dung dé ve
va dat cac do1 tuong.

= Cac lop helper (Swing):
— Graphics
— Color
— Font
— FontMetrics
— Dimension
— LayoutManager




AWT (Optional)

window
Dialog FileDialog
ot TR C'os I FileDialos.

Font Button

FontMetrics Label

Object Color

Graphics

TextComponent

: TextArea
List

Component Choice

CheckBox

LayoutManager

CheckBoxGroup

Canvas

MenuBar

Scrollbar



Pull-down Menus

User Interface
Components (UI)

Cac thanh phan giao dién nguoi st dung

Pull-down Menus

Panel

User Interface
Components

Panel

User Interface
Components

Panel

User Interface
Components

Panel

User Interface
Components




Frames

= Frame la mot ctra sO khong chira trong cura so

khac.

+ Frame 1a nén tang dé chira cac thanh phan
GUI khac trong cac ung dung Java GUI.

= Trong cac chuong trinh Swing GUI, st dung

16p JFrame de tao cac cua so.



Tao Frame

import javax.swling.*;
public class MyFrame
public static void main (String[] args) {
JFrame frame = new JFrame ("Test Frame");
frame.setSize (400, 300);
frame.setVisible (true) ;
frame.setDefaultCloseOperation (
JFrame.EXIT ON CLOSE) ;

}
Cht y: Chay chuong trinh can JDK 1.3 hoic cao hon

MyFrame



book/chapter09/MyFrame.java

Can gitra Frame

& Mic dinh, frame duogc hién thi & gOc trén
bén trai cua man hinh.

@ Pé hién thi frame & mot vi tri x4c dinh, st
dung phuong thirc setLocation (x, V)

trong lop JFrame.

® Phuong thirc nay dat goc trai trén cua frame

ta1 vi1 tri cO toa do (X, y).



Cin gilra Frame (tiép)

Screen

screenHeight

screenWidth



book/chapter09/CenterFrame.java

Pua cac thanh phan vao trong Frame

// Dua nut bam vao trong frame
frame.getContentPane () .add (
new JButton ("OK")) ;

MyFrameWithComponents


book/chapter09/MyFrameWithComponents.java

LUUY

Content pane 1a mot 16p con cua Container. Cau Iénh &

slide trudc twong duong vo1 2 cau 1énh sau:

Container container = frame.getContentPane () ;

container.add (new JButton ("OK")) ;

Content pane dugc sinh ra khi mot doi tuong JFrame

duoc tao. Poi twong JFrame su dung content pane dé

chira cac thanh phan trong frame.



Layout Managers

« Cac layout manager ctia Java cung cap co ché
dé tu dong anh xa cac thanh phﬁn GUI cua

ban trén tat ca cac h¢ thong cua soO.

+ Cac thanh phan GUI dugc dit trong cac
container. Moi container c6 mdt layout

manager dé sap x€p cac thanh phan do.



Thiét 1ap Layout Manager

LayoutManager layMan = new XLayout():;

contalner.setLayout (layMan) ;

= XLayout:
— FlowLayout
— GridLayout
— BorderLayout
— CardLayout
— GridBagLayout



Vidu9.1: FlowLayout Manager

Cac thanh phén duoc Sép % ShowFlowLayout (=13

XE&p trong container tu trai

0K Enter your name: [Type Mame Here

sang phai, tr trén xuong
Bold Red Red |+

duo1 theo thur ty chung

duoc dua vao.

ShowFlowLayout


book/chapter09/ShowFlowLayout.java

FlowLayout Constructors

= public FlowLayout (1int align, int hGap, int vGap)
Xay duyng mot FlowLayout mdi co cach sap hang (alignment),
khoang trong ngang (horizontal gap), khoang trong doc (vertical
gap) xac dinh. Cac khoang trong giita cac thanh phan duoc tinh
bang pixel.

= public FlowLayout (int alignment)

Xay dung mot FlowLayout madi ¢ alignment xac dinh, khoang
trong ngang va doc déu c6 mac dinh bang 5 pixel.

= public FlowLayout ()

Xay dung mot FlowLayout mdi co cach sap hang mic dinh cin
gitra va khoang trong ngang va doc mac dinh bang 5 pixel.



Vidu9.2: GridLayout Manager

GridLayout manager sap xép cac thanh phan
trong mot ludi (ma tran) voi so hang va so cot
duoc xac dinh bo1 constructor. Cac thanh phﬁn
duoc dat trong luon tur trén Xuéng dudi, tu trai

sang phai.

ShowGridLayout



book/chapter09/ShowGridLayout.java

GridLayout Constructors

= public GridLayout (1nt rows,1nt columns)
Xay dung mot GridLayout mdi1 co sO hang va sO cot

xac dinh.

= public GridLayout (int rows, 1nt
columns, 1nt hGap, int vGap)
Xay dung mot GridLayout mdi c6 so hang va so cot
xac dinh, va khoang trong ngang va doc giira cac

thanh phan duoc xac dinh.



Vidu 9.3: BorderLayout Manager

+ BorderLayout manager chia container thanh
5 khu vuc: East, South, West, North, va Center.

& show Borderla ﬂ ﬂ

Hnrth

West Center East

Suuth




Vi du 9.3 (ti€p)

+ Céc thanh phan duogc dua vao BorderLayout
bang phuong thirc add:

add (Component, constraint)

= constraint:

— BorderLayout.EAST, ShowBorderLavout
— BorderLayout.SOUTH,

— BorderLayout. WEST,

— BorderLayout. NORTH,

— BorderLayout. CENTER.


book/chapter09/ShowBorderLayout.java

Str dung Panel lam Container

= Cac panel dong vai tro nhu cac container nho dé

nhém cac thanh phan GUL

= Ban nén dit cac thanh phan GUI trong cac panel va
dat cac panel trong mot frame, hoac cling co thé dit

panel trong panel.

JPanel p = new JPanel () ;
p.add (new JButton ("OK") ;
frame.getContentPanel () .add (p) ;



Vidu94: Panel

Chuong trinh tao mot giao dién cho 10 vi song,

str dung cac panel dé to chirc cac thanh phan.

A textfield

A button 12
buttons [

TestPanels

0 Start Stup



book/chapter09/TestPanels.java

Veé trén Panel

= JPanel con co thé dugc sir dung dé v€ do hoa, van ban

va cho phép tuong tac vo1 nguot su dung.

« Pé v& trén panel:
— Tao mot 1dp subclass cua JPanel
— Chong phuong thitc paintComponent.
— Sau d6 c6 thé hién thi cac chudi ky tu, vé& cac khoi hinh hoc

va hién thi anh trén panel.



V¢ trén Panel (ti€p)
public class DrawMessage extends JPanel {
/** Main method */

public static void main (String[] args) {

JFrame frame = new JFrame ("DrawMessage") ;
frame.getContentPane () .add (new
DrawMessage () ) ;

frame.setDefaultCloseOperation (JFrame.EXIT ON CL
OSE) ;

frame.setSize (300, 200);

frame.setVisible (true) ;

/** Paint the message */

public wvoid paintComponent(Graphic_
super .paintComponent (g) ; DrawMessage

g.drawString ("Welcome to Java!", 40, 40);


book/chapter09/DrawMessage.java

VE trén Panel (tiép)

=laix]

Wielcome to Javal




LUUY

= Lép Graphics 1a mot 16p triru tuwong dé hién thi hinh

v€ va anh trén man hinh trén cac platform khac nhau.

« Lop Graphics goi gon cac chi tiét platform va cho

phép ban v& cac tht theo cach giong nhau khong lién
guan dén céc platform cu thé.

+ LO1 go1 super.paintComponent (g) la can thiét

dé dam bao rang ving hién thi dugc x0a sach trudc khi

hién th1 mot ban ve.



LUUY

Pé vé& cac hinh, thong thudng ban tao mot 16p

con cuia JPanel va chong phuong thirc

paintComponent dé "no6i" cho hé thong phai vé

nhu thé nao. Thuc té ban c6 thé vé cac thir trén

bat ky thanh phan GUI nao.



Lop Color

+ Ban c6 thé thiét 1ap mau cho cac thanh phan GUI bang
cach str dung 16p Java.awt.Color. Cac mau duoc tao tur 3

mau co ban 1a red, green, blue; moi mau dé dugc biéu dién
bo1 mot gia tr1 byte (0-255) micu ta cuong do. Pay duoc
go1 la hé¢ mau RGB (RGB model).

Color ¢ = new Color(r, g, b);
r, g, b xac dinh mdt mau duoc tao bo1 cac thanh phﬁn
twong ung red, green, blue.

Vi du:
Color ¢ = new Color (228, 100, 255);



Thiét 1ap mau
= Ban co thé sir dung cac phuong thirc sau dé thiét 1ap
mau background va foreground cua cac thanh phan:

setBackground (Color c¢)

setForeground (Color c¢)

Vi du:

JButton jJjbtOK = new JButton();
JbtOK.setBackground (Color.yellow);
JbtOK.setForeground (new Color (255,0,0));



Lop Font

Font myFont = Font (name, style, size);

Vi du:
Font fontl = new Font ("SansSerif", Font.BOLD, 16);

Font font?2 = new Font ("Serif",
Font .BOLD+Font.ITALIC, 12);



Tim tat ca tén Font kha dung

import java.awt.GraphicsEnvironment;

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

GraphicsEnvironment e =

GraphicsEnvironment.getLocalGraphicsEnviron
ment () ;

String[] fontnames =
e.getAvallableFontFamilyNames () ;

| for (int 1 ;[estAIIFonts 1ames.length;
1++)

e I P L I Y A e T ed B [


book/chapter09/testAllFonts.java

Thiét 1ap Font

public void paint (Graphics g) {
Font myFont = new Font ("Times", Font.BOLD, 18);
g.setFont (myFont) ;
g.drawString ("Welcome to Java", 20, 40);

//set a new font

g.setFont (new Font ("Courier",Font.BOLD+Font.ITALIC,16))

g.drawString ("Welcome to Java", 20, 70);

testSetFonts


book/chapter09/testSetFont.java

LOop FontMetrics

= Ban c6 thé hién thi mot chudi ky tu tai vi tri bat ky
trong panel bang cach sir dung 16p FontMetrics.

+ Pé nhan d6i torong FontMetrics cho mot font xac

dinh, sir dung phuong thirc getFontMetrics:

public void paint (Graphics g) {
g.getFontMetrics (Font £); //hoac
g.getFontMetrics () ;



Cac phuong thtre 1ay thudc tinh chudi
cua lop FontMetrics

= publlic 1nt getAscent ()
= publlic 1nt getDescent ()
= publlic 1nt getLeading ()
= publlic 1nt getHeight ()
= public int stringWidth (String str)

Height

Baseline




Vidu 9.5: St dung FontMetrics

= Muc ti€u: Hién th1 “Welcome to Java” can

gilra trong frame.

& TestFontMetri

CenterMessage

Welcome to Java



book/chapter09/CenterMessage.java

- W stringWidth —>|
stringAscent e I CO m e t O Java

getwidth() —>|




Vidu 9.5 (tiép)

A

1 1
MessagePanel i .‘ TestFontMetrics

-xCoordinate: int

+setMessage(message: String): void
+setXCoordinate(x: int): void

+setY Coordinate(y: int): void
+setCentered(centered: boolean): void
+paintComponent(g: Graphics): void
+getPerferredSize(): Dimension
+getMinimumSize(): Dimension



Ve cac hinh hinh hoc trén Panel

+ V& dudng thang
= V¢ hinh chir nhat
= V& hinh bau duc
= V& cung tron

= V¢ da giac



V& duong thang

drawLine (x1, v1, x2, v2);




V¢€ hinh chtr nhat

= drawRect (x, vy, w, h);

= fillRect(x, vy, w, h);




V¢ hinh chtr nhat goc tron

= drawRoundRect (x, vy, w, h, aw, ah);

< fillRoundRect (x, vy, w, h, aw, ah);



book/chapter09/DrawRectangles.java

Ve hinh bau duc
= drawOval (x, vy, w, h);

< f1110val (x, vy, w, h);



book/chapter09/DrawOvals.java

Veé cung tron

= drawArc (x, y, w, h, anglel, angle2);

= fi1llArc(x, y, w, h, anglel, angleZ2);



book/chapter09/DrawArcs.java

int [ ]
int [ ]

X

Y

V¢ da giac

{40, 70,
{20, 40,

g.drawPolygon (x, vy,

g.fi1llPolygon(x, vy,

(x[0], y[oD)

(x[4], y[4])

(x[2], y[2])

60, 45, 20};
80, 45, 60};
x.length) ;
x.length) ;



book/chapter09/DrawPolygon.java

Vi du 9.6: Vé chiéc dong ho

= Muc tieu: St dung cac phuong thirc v€ va
luong giac dé v& mot chiéc dong ho hién thi

g10, phut, giay hi¢én ta1 trong mot frame.

& Display Clock

DrawClock

DisplayClock



DisplayClock.htm
DrawClock.htm

Vi du 9.6 (tiép)

xEnd = xCenter + handLength X
sin (0)

vEnd = yCenter

Vi 1 phﬁt%% %é)egléy, géC Cﬁa {(xEnd, yEnd)
kim giay la: B
second x (2m/60)




Vi du 9.6 (tiép)

xEnd = xCenter + handLength X
sin (0)

vEnd = yCenter - Il
Vi tri cua kdmptiit duoc xac dinh (xEnd, yEnd)
bo1 phut va gidy theo cong thirc
minute + second/60. Vi du, néu
thoi gian 1a 3 phut 30 gidy. Tong
s6 phut 14 3.5. Vi 1 gio ¢6 60 phut,
gOc cua kim phut la:
(minute + second/60) X
(2n/60)




Vi du 9.6 (tiép)

xEnd = xCenter + handLength X
sin (0)

vEnd = yCenter -
Vi hinh tron %&82; chia thanh 12 (xEnd, yEnd)
210, goc cua kim gio 1a:
(hour + minute/60 +

second/ (60 x 60))) x
(21/12)




Lap trinh huong su kién

= Lap trinh huong thu tuc (Procedural
programming) chuong trinh duoc thuc hién
theo thtr tu thu tuc.

< Trong ldp trinh huong su kién (event-driven
programming), ma 1énh duoc thuc hién vao
luc kich hoat su kién.



Su kien

« MOt su kién (event) c6 thé dugc dinh nghia 1a
mot loai tin hiéu bao cho chuong trinh c6 diéu gi

do da xay ra..

= Su kién dugc sinh ra bo1 cac hanh dong cua
nguo1 si dung (vi du: di chudt, kich phim chudt,

an phim) hoic boi HPH (vd: timer).



Cac lop su kién

ContainerEvent

EventObject AWTEvent ComponentEvent | InputEvent

PaintEvent KeyEvent

WindowEvent

ActionEvent

AdjustmentEvent

ItemEvent

TextEvent

ListSelectionEvent

Cac 16p su kien trén nam trong go1 java.awt .event

riéng ListSelectionEvent ¢ trong go1 javax.swing.event



Selected User Actions

User Action

Clicked on a button
Changed text
Double-clicked on a list item

Selected or deselected an item
with a single click

Selected or deselected an item

Source
Object

JButton
JTextComponent
JList

JList

JComboBox

Event Type
Generated

ActionEvent
TextBEvent
ActionEvent

ITtemEvent

ITtemEvent



Mo hinh uy quyén

Trigger an event

EventObject
Generate Notify listener
anevent

Source Object Listener Object

Register a listener object Event Handler




Selected Event Handlers

Event Class

ActionEvent
ITtemEvent

WindowEvent

ContainerEvent

Listener Interface

ActionlListener
ItemListener

WindowListener

ContainerlListener

Listener Methods (Handlers)

actionPerformed (ActionEvent)
itemStateChanged (ItemEvent)
windowClosing (WindowEvent)
windowOpened (WindowEvent)
windowIconified (WindowEvent)
windowDeilconified (WindowEvent)
windowClosed (WindowEvent)
windowActivated (WindowEvent)
windowDeactivated (WindowEvent)
componentAdded (ContainerEvent)

componentRemoved (ContainerEvent)



Vidu9.7:
XU 1y su kién hanh dong don gian

+ Muc tiéu: Hién thi 2 ntt bam OK va Cancel trong

cura s0. Khi kich chudt vao mot niit, mot message

duoc hién thi dé chi ra nat nao da duoc kich.

TestActionEvent


book/chapter09/TestActionEvent.java

Vi du 9.8: Xt 1y su kién ctra s6

= Muc tieu: Minh hoa viéc xu ly su ki€n ctra s6. Bat
ky 16p con nao cia 16p Window c6 thé tao ra cac su
kién ctra so sau: dd mé, dang dong, da dong, da dugc
kich hoat, dd mat kich hoat, da duoc thu nho thanh
biéu twong, phong to trd lai ctra s6. Chuong trinh
nay tao mot frame, léng nghe cac su kién cura sO, va

hién thi thong bao chi ra su kién dang xuat hién.

TestWindowEvent


book/chapter09/TestWindowEvent.java

Vidu9.9:
Nhi€u Listener cho mot ngudn don

= Muc tiéu: Stra doi vi du 9.7 dé thém vao mdi nut
bam mot listener méi. Hai ntit OK va Cancel st
dung 16p frame nhu listner. Khi mot nat dugc bam,

ca 2 listener dap Urng lai su ki€n hanh dong.

TestMultipleListener



book/chapter09/TestMultipleListener.java

LAP TRINH JAVA

Chuong 10: Tao giao dien nguo1 st dung

Pham Quang Dung
BM KHMT - Khoa CNTT - Truong DPHNN 1



NoO1 dung chuong 10

< JButton < Borders

=+ JCheckBox < Dialogs

<« JRadioButton <« Menus

+ JLabel <+ Multiple Windows
<« JTextField < Scroll Pane

- JTextArea < Tabbed Pane

« JComboBox

= JLIst

= JScrollBar



JButton

= Button la mot thanh phén gay ra mot su kién
hanh dong khi duogc kich chudt.

= (Cac constructor cua JButton:

JButton ()
JButton (String text)
JButton (String text, Icon 1con)

JButton (Icon 1con)



&

&

&

&

Cac thuoc tinh JButton

text

icon

mnemonic
horizontalAllignment
verticalAlignment
horizontalTextPosition

verticalTextPosition

Using Buttons

ButtonDemo



book/chapter10/ButtonDemo.java

Dap trng cac su kiecn JButton

public void actionPerformed (ActionEvent e)
{
// Get the button label

String actionCommand = e.getActionCommand () ;

// Make sure the event source is Left button
1f (e.getSource() 1nstanceof JButton)
// Make sure it is the right button

1f ("Left".equals (actionCommand) )

System.out.println ("Button pressed!");



JCheckBox

+ Check box 1a mot thanh phan cho phép ngudi dung bat
hay tat mot lua chon, giong nhu 1 cong tac dén.
= Cac constructor:

JCheckBox ()

JCheckBox (String text)

JCheckBox (String text, boolean selected)
JCheckRox (Icon i1con)

JCheckBox (String text, Icon 1icon)

JCheckBox (String text,Icon 1con,boolean selected)



Cac thuoc tinh JCheckBox

= JCheckBox c6 tat ca cac thudc tinh trong

JButton. Ngoal ta, JCheckBox c6 thudc tinh:

selected

< Using Check Box:

CheckBoxDemo


book/chapter10/CheckBoxDemo.java

JRadioButton

= Céc Radio button 1a sy bién doi ctia cac check box. Chiing thuong
duogc st dung trong mot nhém khi ma chi c6 1 button duoc chon tai
mdt thoi diém.

< CAac constructor:

JRadioButton ()

JRadioButton (String text)

JRadioButton (String text, boolean selected)

JRadioButton (Icon icon)

JRadioButton (String text, Icon 1con)

JRadioButton (String text, Icon icon, boolean selected)



Cac thudc tinh JRadioButton

JRadioButton co tat ca cac thudc tinh trong

JButton. Ngoail ta, JRadioButton co thudc tinh:

selected



GOp nhom cac Radio Button

ButtonGroup btg = new ButtonGroup/() ;
btg.add (jrbl) ;
btg.add (jrb2) ;

Using Radio Buttons:

RadioButtonDemo


book/chapter10/RadioButtonDemo.java

JLabel

= Label dung dé hién thi mét chudi vin ban thong
thuong nham mo ta thém thong tin cho cac doi tuong
khac.

= Cac constructor cua JLabel:

JLabel ()

JLabel (String text)

JLabel (String text,int hAlignment)

JLabel (Icon i1con)

JLabel (Icon i1con, int hAlignment)

JLabel (String text,Icon 1icon,int hAlignment)



Cac thudc tinh JLabel

= text
* 1COn
= horizontalAlignment

= verticalAlignment

Using Labels

LabelDemo


book/chapter10/LabelDemo.java

JTextField

« Text field la 0 nhap dir licu dang van ban trén 1
dong.
= (Cac constructor cua JTextField:
JTextField ()
JTextField (int columns)

Tao mot text field tréng 6 s0 cot xac dinh.
JTextField (String text)

Tao mot text field vdi vin ban co san.

JTextF1eld (String text, 1nt columns)

Tao mot text field vo1 van ban ¢d san va so cot xac dinh.



Cac thuoc tinh JTextField

= text
= horizontalAlignment

= editable

= columns



Cac phuong thirc JTextField

= getText ()
Tra vé chudi ky tu trong text field.

= setText (String text)
Dit chudi ky tu trong text field.

= setEditable (boolean editable)

Cho phép hodac vo hi€u hoa soan thao trong text field. Mac
dinh, editable la true.

= setColumns (int)

Thiét 1ap s6 cot trong text field. Chiéu dai cta text field co thé

TextFieldDemo

thay doi.



book/chapter10/TextFieldDemo.java

JlextArea

+ TextArea la khung cho phép nguot st dung

nhap vao nhi€u dong van ban.
= (Cac constructor cua JTextArea:
JTextArea ()

JTextArea (String s)

JTextArea (1nt rows, 1nt columns)

JTextArea (String s, int rows, int columns)



Cac thuoc tinh JTextArea

= text

= editable

= columns

= l1neWrap

= wrapStyleWord
= YOWS

= ] 1neCount

= tabSize



Su dung Text Area

Chuong trinh hién thi 1 anh va 1 title trong 1 label,
hién thi vin ban trong text area.

A A

DescriptionPanel B TextAreaDemo

-jIblimage
-jIbITitle
-jtaTextDescription

+setimagelcon

+setTitle

+setTextDescription
+getMinimumSize

TextAreaDemo



book/chapter10/TextAreaDemo.java

JComboBox

<= Combo box la danh sach don gidn cac muc chon.
Co ban né thuc hién chitc ning giong nhu 1 list,
nhung chi ¢ thé lay 1 gia tri.

= CAac constructor:

JComboBox ()

tao 1 combo box rong

JComboBox (Object[] stringltems)

tao 1 combo box chira cac phan tir trong day



Cac phuong thirc JComboBox

jcbo.addItem (Object 1tem)

thém 1 muc chon vao JComboBox jcbo
Jcbo.getItem ()

jcbo.getlItemAt (int i1ndex)

ﬁyllnw:dmmtﬁJComboBox jcbo

jcbo.removeltemAt (1nt 1ndex)

loal 1 muc chon kho1 JComboBox jcbo

Using Combo Box:

ComboBoxDemo


book/chapter10/ComboBoxDemo.java

Str dung itemStateChanged Handler

Khi mdt lura chon duoc check hoac uncheck,
itemStateChanged () cho ItemEvent va

actionPerformed () handler cho ActionEvent
s¢ dugc goi.

public void i1temStateChanged (ItemEvent e) {
// Make sure the source is a combo box
1f (e.getSource () instanceof JComboBox)

String s = (String)e.getltem()



JList

«+ List 1a mot thanh phan co ban thuc hién chirc nang
giong combo box, nhung nd cho phép nguoi st dung
chon mot hodc nhiéu gia tri.

< Cac constructor:

JList ()

tao 1 list rong.

JL1ist (Object[] stringltems)

tao 1 list chira cac phan tir trong day.



Cac thuoc tinh JList

= selectedIndex
= selectedIndices
= selectedValue
= selectedValues
= selectionMode

= visibleRowCount

Using Lists:

T


book/chapter10/ListDemo.java

JScrollBar

+ ScrollBar 1a mot diéu khién cho phép ngudi sir dung
chon tr mot dai1 cac gia tri.
< Cac constructor:

JScrollBar ()
JScrollBar (int orientation)

JScrollBar (int orientation, 1nt value,

int extent, 1nt min, 1nt max)

Minimum value Maximum value
l Block decrement Block increment l

KTI—iTi_IT}

Unit decrement Bubble Unit increment



Cac thuoc tinh JSecrollBar

= orientation: 1l-doc, 0-ngang

T maxlmum, mlinimum

+ visibleAmount (extent): d0 rong ctia phan con chay
= value: gia tr1 hién thot cua scroll bar

= blockIncrement: gia tr1 dugc cong thém khi kich hoat
vung tang.

= unitIncrement: gia tr1 dugc cong thém khi kich hoat

dau ting.



Cac phuong thirc JScrollBar

setBlockIncrement (int increment)
setMaximum (int maximum)
setMinimum

setOrientation (int orientation)
setUnitIncrement (int 1ncrement)
setValue (1nt value)
setVisibleAmount (extent) :

getBlockIncrement ()

ScrollBarDemo


book/chapter10/ScrollBarDemo.java

Borders

= Ban co thé thiét lap mot border trén bat ky doi
twong nao cua lop JComponent, nhung thuong hiru

ich khi thiét lap mot titled border trén JPanel dé

nhém mot tp cac thanh phan giao dién nguoi st dung
co lién quan.

< Using border:

" poerpans


book/BorderDemo.java

Cac phuong thire tinh dé tao Borders

createTitledBorder (String title)
createlLoweredBevelBorder ()
createRailisedBevelBorder ()
createlineBorder (Color color)
createlineBorder (Color color, int thickness)
createEtchedBorder ()
createkEtchedBorder (Color highlight,

Color shadow, boolean selected)
createEmptyBorder ()
createMatteBorder (int top, int left,

int bottom, int right, Icon tilelIcon)

createCompoundBorder (Border outsideBorder,

Border insideBorder)



Dialogs

= C6 thé sir dung 16p JOptionPane dé tao 4 loai
dialog chuan:
— Message Dialog hién thi mot message va doi nguoi st
dung kich nut OK dé dong hop thoai.
— Confirmation Dialog hién thi cau hoi va dé nghi ngudi
s dung tra 101, vd: OK hay Cancel
— Input Dialog hién thi cAu hoi va nhan dit liéu vao tir 1 text
field, combo box hoac list.
— Option Dialog hién thi cau hdi va nhan cau tra 1o tir mot

tap cac lua chon.



Tao cac Message Dialog
Sur dung phuong thirc tinh trong 16p JOptionPane

showMessageDialog (Component parentComponent,
Object message)

showMessageDialog (Component parentComponent,
Object message,String title, 1nt messageType)

showMessageDialog (Component parentComponent,
Object message, String title,

int messageType, Icon 1con)



Tao cac Confirmation Dialog
St dung phuong thirc tinh trong 16p JOptionPane

showConfirmDialog (Component parentComponent,
Object message)

showConfirmDialog (Component parentComponent,
Object message, String title, 1nt optionType)

showConfirmDialog (Component parentComponent,
Object message, String title, 1nt optionType,

[ [1nt messageType], Icon 1con])



Tao cac Option Dialog

Sur dung phuong thirc tinh trong 16p JOptionPane

showOptionDialog (Component parentComponent,
Object message, String title, 1int optionType,

int messageType, Icon icon, Object[] options,

Object 1nitialValue)

Sur dung cac dialog:

JOptionPaneDemo


book/JOptionPaneDemo.java

Menus

+ Java cung cap mot s 16p - JMenuBar, JMenu,
JMenultem, JCheckBoxMenultem, Va
JRadioButtonMenuItem - dé thuc thi menu trong

mot frame.

= M6t JFrame hoidc JApplet c6 thé chira mot menu
bar trén d6 co gan cac pull-down menu. Cac menu
chira cAc menu item dé nguoi dung lua chon (hoac
bélt/tét). Menu bar ¢ thé duoc xem nhu mét cau tric dé

ho tro cac menu.



Menu Demo

: My Menu Frame




Lop JMenuBar

Menu bar chtra cAc menu; menu bar chi ¢6 thé duoc
thém vao 1 frame. Poan code sau tao va thém mot

JMenuBar vao 1 frame:

JFrame £ = new JFrame() ;
f.setSize (300, 200);
f.setVisible (true);

JMenuBar mb = new JMenuBar () ;
f.setJMenuBar (mb) ;



Lop Menu

Ban gé"m cac menu vao mot JMenuBar. Poan code
sau tao 2 menu File va Help, va thém chung vao

JMenuBar mb:

JMenu fileMenu = new JMenu ("File", false);
JMenu helpMenu = new JMenu ("Help", true);
mb.add (fileMenu) ;
mb .add (helpMenu) ;



Lop JMenuItem

Poan code sau thém cac muc chon (menu item) va cac

separator trong menu £ileMenu:

fileMenu.add (new JMenultem ("New"))
fileMenu.add (new JMenultem("Open"));
fileMenu.addSeparator () ;
fileMenu.add (new JMenultem ("Print"));
fileMenu.addSeparator () ;
fileMenu.add (new JMenultem("Exit"))



Submenus

Ban co thé thém cac submenus vao cac menu item. Poan
code sau thém cac submenu “Unix”, “NT”, va “Win95” vao

trong muc chon “Software”.

JMenu softwareHelpSubMenu = new JMenu ("Software");
JMenu hardwareHelpSubMenu = new JMenu ("Hardware") ;
helpMenu.add (softwareHelpSubMenu) ;

helpMenu.add (hardwareHelpSubMenu) ;
softwareHelpSubMenu.add (new JMenultem ("Unix"));
softwareHelpSubMenu.add (new JMenultem ("NT"));
softwareHelpSubMenu.add (new JMenultem ("Win95")) ;



Submenu Demo

vz My Menu Frame
e

Hardware *  HNT

Win35




St dung Menu

Tao mot giao dién thuc hién cac phép toan SO
hoc giita 2 s6 Numberl va Number2. Giao dién
chtra cac nhan va text field cho Number 1,

Number 2, va Result.

MenuDemo


book/MenuDemo.java

Tao thém Window - budc 1

Budce 1: Tao 1 subclass cua lop JFrame (duogc goi
la 1 SubFrame) dé xac dinh cira sO mdi lam viée
gi. Vi duy, tat ca cac chuong trinh tng dung GUI mé

rong JFrame va la cac subclass cua JFrame.



Tao thém Window - budc 2

Budc 2: Tao 1 instance cua SubFrame trong ung dung
hoac trong applet.

Vi du:
SubFrame subFrame = new

SubFrame ("SubFrame Title") ;



Tao thém Window - budc 3

Budc 3: Tao 1 JButton dé kich hoat subFrame.

add (new JButton ("Activate SubFrame")):;



Tao thém Window - buéce 4

Buéc 4: chong phuong thirc actionPerformed () nhu sau:

public actionPerformed (ActionEvent e)

{

String actionCommand = e.getActionCommand () ;
1f (e.target instanceof Button)

{
1f ("Activate
SubFrame" .equals (actionCommand) )

{

subFrame.setVisible (true) ;

J



Vi du: Tao nhiéu Window

Vi du tao 1 main window co 1 text area trong scroll
pane, 1 button "Show Histogram". Khi nguo1 su
dung kich vao button, 1 cura s6 m&i xuat hién dé hién
thi biéu d6 cho biéu dién tan s6 xuat hién cua cac ky

tu trong text area.

ViultipleWindowsDermo


book/MultipleWindowsDemo.java
book/Histogram.java

JScrollPane

Scroll pane la motthanh phéln tu dong ho

tro cudn cura s6 ma khong can 1ap trinh.

Using Scroll Pane:

ScrollMap


book/ScrollMap.java

Cau truc Scroll Pane

Corner Column header Corner
Component Component

JViewport

Scrollable Component Vertical scroll bars

Corner
Component

Corner
Component
Horizontal scroll bars



JTabbedPane

Tabbed pane cung cap mot tip cac tab loai trir 1an

nhau dé truy nhap nhiéu thanh phan.

Using Tabbed Pane:

FigurePanel


book/FigurePanel.java

LAP TRINH JAVA

Chuong 11: Applet, Anh, Am thanh

Pham Quang Dung
BM KHMT - Khoa CNTT - Truong DPHNN 1



NoO1 dung chuong 11

+ Applet:
— kha1 niém
— cac phuong thirc
— nhung applet vao trang web
— xem applet: bang trinh duyét, bang appletviewer
— truyén tham so6 cho applet
— lam cho applet chay nhu 1 irng dung
= Hién thi anh
= Cho1 file am thanh



Applets

= Mot applet 1a mot Panel cho phép tuong tac voi mot
chuong trinh Java.

= Mot applet thuong dugc nhing vao trong mot trang
Web va c6 thé chay tir mot trinh duyét.

= Ban can doan ma HTML dac biét trong trang Web dé
"n6i" cho trinh duyét vé applet.

= Vi ly do bao mat, cac applet chay trong 1 sandbox:
chiing khong co quyén truy nhap dén hé thong file
trén cac may client.



Applet Support

+ Hau hét cac trinh duyét ngay nay c6 ho trg
Java 1.4 néu chung co6 plugin thich hop.

+ Internet Explorer 5.5 da dugc cap nhat,
nhung Netscape thi chua.

= Su hd trg tot nhat khong phai 12 trinh duyét
ma la chuvong trinh doc 1ap appletviewer

+ No6i chung ban nén co ging viét cac applet

o thé chay vo1 moi trinh duyét.



Mot applet 1a gi

+ Ban viét 1 applet bang cach mo rong 16p

Ap

dlet

dlet chi la 1 16p giong cac 16p khac, néu

muon ban co thé s dung ching trong cac

chuong trinh.

+ Khi ban viét 1 applet, ban chi dang viét mot

phan cta chuong trinh.

+ Trinh duyét cung cap main method



Pha hé cua Applet

java.lang.Object
|

+----java.awt.Component

+----java.awt.Container

+----java.awt.Panel

|
+----java.applet.Applet



Applet don gian nhat co thé

import java.applet.Applet;
public class TrivialApplet extends Applet { }

<app|6t> bz Applet Viewer: Trivi.. [l[=] E3

code="Trivial Applet.class”
width=150 height=100>
</applet>

Applet started.



Applet c6 ¥ nghia don gian nhat

import java.awt.”;
import java.applet.Applet;

public class HelloWorld extends Applet {
public void paint( Graphics g ) {
g.drawString( "Hello World!", 30, 30 );

} pan Applet Vie .. [l[=]

} Apnplet

Hello waorld!

Applet stared.



Cac phuong thirc Applet

lic void init ()

lic void start ()
[ic void stop ()

ic void destroy ()

ic void paint (Graphics)

lic void repaint()
ic void update (Graphics)
lic void showStatus(5tring)

lic String getParameter(5tring)



Ta1 sao mot applet chay duoc

+ Ban viét 1 applet bang cach mo rong 16p Applet.

= Applet xac dinh cac phuong thire init( ), start( ),
stop( ), paint(Graphics), destroy( )

= (Cac phuong thire trén khong thue hién viée gi ca.
Chiing la céc stub (goc).
+ Ban khién applet lam gi d6 bang cach chong céc

phuong thic trén.



public void init ()

+ Pay la phuong thirc dau tién dé thuc hién.

+ NO 1a noi 1y tuéng dé khoi tao cac bién.

+ N6 1a noi tot nhat dé xac dinh cac thanh phan GUI
(buttons, text fields, scrollbars, etc.), sép dat va

thém cac listener vao chung.

+ Hau hét cac applet ban viét s& c6 mot phuong thirce
init( ).



public void start ( )

+ Khong phai luon can dén.

= Puoc goi sau init( )

= Puoc go1 khi trang duoc tair hoac kho1 dong la.
= Thuong dugc st dung chung vo1 stop( )

+ start() va stop( ) thuong duoc sir dung khi Applet
dang tinh toan mat nhiéu thoi gian va ban khong

muon ti€p tuc d€ con chuyén dén trang khac.



public void stop( )

+ Khong phai ludn can dén.

= Pugc go1 khi trinh duy¢€t bo la1 trang web

= Pugc goi ngay trude destroy( )

= DUng stop( ) néu app!

et dang tinh toan

nang nhoc ma ban khong muodn ti€p tuc, dé

trinh duyét dén trang khac.

= Thuong dugc st dung

chung vai start()



public void destroy( )

= Hiém khi can dén

= Puoc goi sau stop( )

+ Str dung dé giai phong cac tai nguyén hé
thong mot cach 1o rang.

+ Cac tai nguyén hé thong thuong dugc giai

phong mot cach tu dOng.



Trinh tu cac phuwong thirc dugc go1

i

init() = init va destroy chi dugc goi
v dung 1 lan.
start() = start va stop dugc goi moi khi

trinh duy¢t dua ra va ro1 khoi

trang web.

<= do some work 1a doan ma duoc
stop() goi bai cac listener

'
destroy()

!

« paint duoc goi khi applet can
duoc ve lai.




Cac phuong thirc Applet htru dung khac

+ System.out.println(String s)

— Chi lam viéc trong appletviewer, khong trong
cac trinh duy¢t.
— Tu dong mo mot output window.
+ showStatus(String) hién thi chudi String trong
dong trang thai cua applet.
— MOi lan goi ghi d¢ 1én 101 goi trude do.

— Ban phai cho thoi gian dé doc dong trang thai!



Applets are not magic!

- Bat ky ca1 gi ban co thé thuc hién trong 1 applet,
ban déu co thé thuc hién trong 1 (g dung.

+ Ban c¢6 thé thuc hién mot sb viéc trong 1 irmg dung,
nhung khong thé thuc hién duogc trong lapplet.

+ Néu ban mudn truy nhép cac file tir lapplet, nd
phai la 1 “trusted” applet.

« Céc trusted applet khong nim trong pham vi cta

khoa hoc nay.



Cau triic ctia mot trang HTML

HTML

/

HEAD

TITLE

~

BODY

(content)

= Hau hét cac
HTML tag la
cac container.

= MOt container
tir <tag> dén
</tag>



HTML

<html>

<head>

<title> Hi World Applet </title>
</head>

<body>
<applet code="HiWorld.class”
width=300 height=200>
<param name="arraysize" value="10"
</applet>
</body>

</html>




Xem Applet bang appletviewer

+ Ban c6 thé test hay view cac applet trong
ctra so DOS prompt bang cach goi tién ich

appletviewer



book/WelcomeApplet.java

Xem Applet turr trinh duyét Web

= Ban ciing c6 thé test hay view cac applet

trong mot trinh duyét Web



book/LoanApplet.java

Truyén String cho Applet

Pé truyén tham so cho applet, tham so phai dugc khai
bao bang thé <param> (khong c6 end tag) dit trong thé
<applet>

<param name=parametername value=stringvalue>

Vd:
<applet>

<param name = Message value = "Welcome to Java">
<param name = X value = 20>
<param name =Y value = 30>

</applet>


book/DisplayMessage.java

Lam cho Applet chay nhu 1 irng dung

+ No6i chung, 1 applet c6 thé duogc convert thanh 1 tng
dung ma khong mat chtrc ning.

+ Mot tng dung duogc convert thanh 1 applet chi can né
khong vi pham su gi161 han bao mat ap dat cho applet.

+ Ban c6 thé thuc thi phuong thitc main trong 1 applet dé
lam cho no c6 thé chay nhu 1 tng dung:

— Khi chay chuong trinh nhu 1 applet, phuong thirc main bi
bo qua.

— Khi chay chuong trinh nhu 1 tng dung, phuvong thirc main

duoc goi.



Lam cho Applet chay nhu 1 irng dung

public static void main(String[] args) {

JFrame frame = new JFrame ("Running a
program as applet and frame");

TestApplet applet = new TestApplet();

frame.getContentPane () .add (applet,
BorderLayout.CENTER) ;

applet.init () ;
applet.start () ;
frame.setSize (300,300);

frame.setVisible (true) ;

} pisplayvessegeny. W


book/DisplayMessageApp.java

Hién thi anh
= Ban da hoc cach sur dung 16p ImageIcon dé tao
biéu tuwong tir 1 file anh va dung phuong thirc

setIcon hoic constructor dé dit bicu tuong trong 1
thanh phan GUL.

ImagelIcon i1mglcon = new Imagelcon (path);

+ Biéu tugng anh d6 hién thi 1 anh kich thudc c6 dinh.

Pé hién thi anh trong 1 kich thudc thay doi, st dung
l6p java.awt.Image

Image 1mg = i1mglcon.getlImage()



Hién thi anh (tiép)
= C6 thé su dung Label lam no1 hién thi anh — don g1an,
thudn tién, tuy nhién khong tuy bién dugc nhiéu cach hién
th1 anh.
+ D¢ hién thi anh mot cach linh hoat, st dung phuong
thirc drawImage cua l6p Graphics trén 1 panel
drawImage (Image 1img, 1int x, 1nt vy,
[1nt width, int height,] [Color

bgcolor, ] ImageObserver observer)

Displaylmage


book/DisplayImage.java

Xay dung 1o6p ImageViewer

javax.swing.JPanel

ImageViewer

-image: Image
-imageFilename: String
-stretched: boolean
-xCoordinate: int
-yCoordinate: int

+ImageViewer()
+ImageViewer(image: Image)

+createlmage(imageFilename:
String, object: Object): Image

+createlmagelcon(imageFilename:
String, object: Object): Imagelcon

+createlmage(urlStr: String) Image

+createlmagelcon(urlString):
Imagelcon

= Muc dich: Xay dung
16p ImageViewer dé c6
thé tai sir dung hién thi

anh trén 1 panel.

ImageViewer

SixFlags


book/ImageViewer.java
book/SixFlags.java

Image Animation

+ Muc dich: Minh hoa céach hién thi mét chudi cac
anh tao thanh doan phim. Str dung 1 timer dé gy ra

su kién repaint v€ anh khac trén vung hién thi.

ImageAnimation



book/ImageAnimation.java

Playing Audio

+ V&i Java2, ban c6 thé choi céc file Am thanh c6 dinh
dang WAV, MIDI, AIFF, AU, RMF.

+ Pé choi tép am thanh trong 1 applet, dau tién can tao 1
audio clip object cho tép.

AudioClip adClip = Applet.newAudioClip (path) ;
= Cac phuong thirc trong java.applet.AudioClip

+ play ()

FlagAnthem

+ loop ()

¢ stop( o R



book/FlagAnthem.java
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