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LOI GIOI THIEU

Nham gop phan lam phong phti nguén tu liéu phuc vu nghién ciru, hoc
tap cho ban doc va sinh vién Khoa Cong nghé Thong tin va Truyén thong -
Truong Pai hoc Can Tho, Nha xuét ban Pai hoc Can Tho 4n hanh va gi6i
thiéu cung ban doc gido trinh “Lap trinh hudng ddi twong Java” do Tién si
Nguyén Nhi Gia Vinh va Thac si Vii Duy Linh bién soan.

Gi4o trinh gdm 12 chwong, ndi dung khai quéat vé ngoén ngir 1ap trinh
Java, 1ap trinh huéng d6i tuong; 1ap trinh Java co ban; Lop, dbi tuong, truyén
thong diép va goi; Lop bao goi kiéu nguyén thiy, va cac lop chudi ky tu.
Thém vao d6, cudi mdi chuong con co nhiéu bai tap hiru ich cho ban doc.
Gido trinh 1a tai li¢u hoc tdp cé gia tri cho sinh vién cdc nganh cé lién quan
dén Cong nghé thong tin.

Nha xuét ban Pai hoc Can Tho chan thanh cAm on céc tac gia va sy
dong gop v kién cua quy thay co trong Hoi dong tham dinh Truong Pai hoc
Can Tho dé gido trinh “Lap trinh hudéng doi tuong Java” dugc ra mat ban doc.

Nha xuét ban Pai hoc Can Tho tran trong gidi thi¢u dén sinh vién,
giang vién va ban doc gido trinh nay.

NHA XUAT BAN DAI HOC CAN THO



LOI NOI PAU

Gi4o trinh Lap trinh hwéng ddi twong Java duoc bién soan nham phuc
vu cho ngudi hoc, nhat 1a cho sinh vién nganh Cong nghé thong tin, c6 duoc
mot tai liéu hoc tap chinh thirc va hiéu qua trong moi truong dao tao, giang day
0 bac dai hoc cua truong Pai hoc Cén Tho.

Hoc phéan dugc phan b véi sb luong 1a 03 tin chi, danh cho nhing d6i
tugng ngudi hoc ma da phan chi moi tlep can dugc voi ngdn ngilr 1ap trinh can
ban C. Do vay, viéc ciu trac va sap xép kién thirc trong cac chuong cho giao
trinh cling duoc xem xét can than. Sau nhiéu nam hoc phan nay duoc giang day,
voi thoi luong 02 tin chi Iy thuyét va 01 tin chi thyc hanh, gido trinh d xac dinh
duoc cau tric hop ly va chat ché voi ky vong huong nguoi hoc, tir moi bét dau
cling nhu da biét ngon ngir Java, déu co thé tlep thu va dat dugc muyc ti€u cua
hoc phan hudng ddi tugng nay. Trong d6, phan dau gido trinh duoc dé cap dén
nhimg kién thirc co ban cia ngdn ngir Java, sau do s& dugc dua tung phan kién
thire vé dbi tugng cting nhu hudng dbi twong vao nhitng phan tiép theo, va cudi
cung 1 céc kién thirc 1ap trinh vé giao dién nguoi dung cling nhu vé co so dit
liéu. Nhu vy, muc tiéu cua hoc phan nay la nguoi hoc s€ dugc trang bi day du
vé cac kién thuc nhu 1ap trinh c6 cau trac, phan tich va thiét k& mo hinh d6i
tugng cling nhu hudng db6i tugng, dé tir 46 co thé cai dat ching bang ngon ngtr
Java, va quan trong nhét 13 nguoi hoc ¢o thé doc hiéu dugc cac so do trong cac
frameworks di va dang phat trién rit manh gin ddy cuia nhitng c6ng nghé nhu:
Java, Net hoac .PHP.,...

Gi4o trinh bao gébm 12 chwong, mdi chwong déu c¢6 vi du minh hoa véi
mi ngudn chay trén méi trudng Java SE 5 trd 1én va cac bai tip yéu cau, nham
gitip sinh vién c6 cac bai thuc hanh trong phong may va tu ren luyén thém ¢ nha.
S6 vi du va bai tap nay duoc dé cap tu don gian dén nang cao ma dich dén 1a cac
bai tap 16n theo dang case study cho cic chuong chinh cua 1ap trinh hudng d6i
tuong, diéu hiru ich can duoc trai nghiém béi sinh vién hoc hoc phﬁn nay.

V6i mong mudn c6 mot tai liéu hiru ich cho sinh vién hoc tap va dé tham
khao cho cong dong Java & ving Dong béng song Ctru Long cling nhu Viét
Nam, giao trinh da dugc bién soan dya vao kién thirc va cac vi du minh hoa tir
nhiéu ngudn & trong va ngoai nudc, cing nhu tr nhimg kinh nghiém giang day
ctia ban than nguoi viét. Tuy nhién, su h1eu biét 13 hiru han nén nhirng thiéu sot
chéc han s& kho tranh khoéi. Gido trinh rit mong nhin duoc su chia sé va gop y
ctia ngudi doc ciing nhu cua sinh vién qua dia chi email: vdlinh@ctu.edu.vn, dé
hoan thién va phuc vu cho viéc hoc va giang day t6t hon.

Nguoi bién soan,
vU DUY LINH



MUC LUC

Chuong 1. TONG QUAN VE NGON NGU LAP TRINH JAVA
1.1 GIOI THIEU
1.1.1 Mbi truong phat trién ing dung Java
1.1.2 Cai dat méi truong phat trién tmg dung Java
1.2 NHUNG PAC TINH VA PHAM VI UNG DUNG CUA JAVA
1.2.1 DBadc tinh Java
1.2.2 Pham vi rng dung Java
BAI TAP CHUONG 1

Chuong 2. LAP TRINH JAVA CO BAN
2.1 CAU TRUC CHUGNG TRINH JAVA DON GIAN
2.2 CAC THANH PHAN CO BAN
2.2.1 Tur khoa
2.2.2 Kiéu dit liéu nguyén thuy
2.2.3 Danh hiéu
2.2.4 Bién
2.2.5 Bién hing
2.2.6 Chu thich
2.3 CAC CAU TRUC PIEU KHIEN DONG LENH
2.3.1 Lénh ré nhanh if
2.3.2 Lénh ré nhanh switch
2.3.3 Lénh lap co s6 1an xéc dinh trude
2.3.3.1 Dang 1: for
2.3.3.2 Dang 2: for-each
2.3.4 Lénh lap co s6 1an chua xé4c dinh trude
2.3.4.1 Dang 1: while .. do
2.3.4.2 Dang 2: do .. while
2.4 PHUONG THUC TU PINH NGHIA
2.4.1 DPinh nghia phuong thirc
2.4.2 Loi goi phuong thirc
BAI TAP CHUONG 2

Chuong 3. KHAI NIEM VE LAP TRINH HUONG POI TUQNG

3.1 GIOI THIEU
3.1.1 Dbi tuong
3.1.2 Lép

3.2 CAC GIAI POAN PHAT TRIEN HE THONG HUONG POI TUONG

3.2.1 Phén tich hé théng huéng ddi twong
3.2.2 Thiét ké hé théng

O O 0 0 3 O &N O W — — -

[ S I e e e e e e e e e e e
N0 0 3 9 3 93NN PR W W WD~ OO

NN NN N NN
O 0 N N bW W

—



3.2.3 Thiét ké ddi tuong
3.2.3.1 Triru tugng hoa
3.2.3.2 Thira ké
3.2.4 Giai doan cai dat
3.3 QUA TRINH PHAT TRIEN CHUONG TRiNH HUONG POI TUQNG
3.4 CACPAC TINH CUA LAP HUOGNG BOI TUGNG JAVA
3.4.1 Tinh triru tugng
3.4.2 Tinh bao dong
3.4.3 Tinh thira ké
3.4.4 Tinh da hinh
3.4.5 Tinh bén viing
3.4.6 Tinh ddng bo hoa
3.4.7 Tinh iy quyén
3.4.8 Tinh téng quat
BAI TAP CHUONG 3

Chuwong 4. LOP, POI TUQONG, TRUYEN THONG PIEP VA GOI
4.1 LOP
4.1.1 Khai niém
4.1.2 Lép tu dinh nghia
4.1.2.1 Cu phap khai bao téng quat
4.1.2.2 Kiém soat truy cap dén cac thanh vién cua 16p
4.1.2.3 L&p tén cung
4.2 POI TUQONG
4.2.1 Khainiém
4.2.2 Tao dbi tuong
4.3 THANH VIEN THE HIEN VA THANH VIEN LOP
4.3.1 Thanh vién thé hién
4.3.2 Thanh vién 16p
4.4 PHUONG THUC DUNG
4.5 PHUONG THUC GHI VA BQC
4.6 PHUONG THUC HUY
47 TRUYEN THAM SO
4.8 TRUYEN THONG DIEP GIUA CAC POI TUGNG
49 GOI
BAI TAP CHUONG 4
Chuwong 5. MANG CHUAN, LOP ARRAYS VA KHUNG NEN TAP HQOP
JAVA
5.1 MANG CHUAN
5.1.1 Mang mt chiéu
5.1.2 Mang nhiéu chiéu

ii

29
29
32
32
35
37
37
37
38
39
39
40
40
40
41

42
42
42
43
43
44
45
45
45
46
48
49
49
51
52
54
56
63
68
72

74
74
74
76



5.1.3 Truyén tham s bang mang 78

5.1.4 Lép mang Arrays 80
5.2 KHUNG NEN TAP HQP JAVA 81
5.2.1 Gidi thiéu 81
5.2.2 Danh sach mang 82
5.2.3 Tap HashMap 84
5.2.4 LinkedHashMap va LinkedHashSet 86
BAI TAP CHUONG 5 88
Chuong 6. LOP BAO GOI KIEU NGUYEN THUY, VA CAC LGP CHUOI
KY TU 89
6.1 LOP BAO KIEU NGUYEN THUY 89
6.2 LOP CHUOI KY TU STRING 91
6.2.1 Khai bao va khoi tao 91
6.2.2 Truyén tham sb bang chudi String 93
6.3 CHUOI STRINGBUFFER 95
6.4 LOP STRINGTOKENIZER 96
BAI TAP CHUONG 6 97
Chuong 7. BAO PONG, MOI KET HQP VA THUA KE 98
7.1 TINH BAO PONG 98
7.2 CAC MOI KET HQP 99
7.2.1 M&i két hop phu thude 101
7.2.2 Méi két hop 103
7.2.2.1 Méi két hop c6 huéng/mot chiéu 103
7.2.2.2 Mbi két hop hai chiéu 105
7.2.3 Moi két hop han dinh 110
7.2.4 Lop lién két 111
7.2.5 Két tap chat 111
7.2.6 Két tap long 113
7.2.7 Mbi két hop phan than/dé quy (self association) 114
7.2.8 Mdi két hop thuc thi 115
7.3 THUA KE 117
7.3.1 Céc co ché triru tugng 118
7.3.1.1 Co ché phén 16p 118
7.3.1.2 Toéng quat hoa 119
7.3.1.3 Chuyén biét hoa 119
7.3.2 Phuong phép thiét ké 120
BAI TAP CHUONG 7 127
Chuong 8. PA HINH 136
8.1 KHAI NIEM PA HINH 136

8.2 DA HINH TINH 137

iii



8.3 CHUYEN POI (EP) KIEU
8.4 DA HINH PONG
BAI TAP CHUONG 8

Chuwong 9. LOP TRUU TUQNG VA GIAO DIEN
9.1 KHAINIEM VE LOP TRUU TUONG
9.2 CACH KHAI BAO LOP TRUU TUQNG
9.3 KHAI NIEM GIAO DIEN
9.3.1 Cu phap khai bao
9.3.2 Su cai dat giao dién
9.3.3 Thira ké boi bang giao dién
BAI TAP CHUONG 9
Chuwong 10. NGOAI LE VA XU LY NGOAI LE
10.1 GIOI THIEU
10.2 NGOAI LE
10.2.1 Lép chuin ngoai 1¢ Error
10.2.2 Lop chuan Exception
10.3 XU LY NGOAI LE
10.3.1 Thay ngoai 1¢
10.3.2 Xir ly ngoai 1¢
10.3.2.1 Cau lénh try .. catch .. finally
10.3.2.2 Lan truyén ngoai 1é
10.3.3 Cau lénh kiém chimg biéu thirc
BAI TAP CHUONG 10
Chuong 11. LUONG VA TAP TIN
11.1 TAP TIN
11.2 LUONG
11.2.1 Khéi niém
11.2.2 Céc ludng xuét nhap chuan
BAI TAP CHUONG 11

Chuong 12. GIAO DIEN NGUOI DUNG VA KET NOI CO SO DU LIEU
12.1 LAP TRINH GIAO DIEN JAVA VOI SWT

12.2 LAP TRINH GIAO DIEN JAVA VOI SWING

12.3 KET NOI CO SO DU LIEU

BAI TAP CHUONG 12

TAI LIEU THAM KHAO

v

139
142
150

151
151
151
159
159
160
166
185

189
189
190
191
192
194
195
196
196
199
200
205

206
206
210
210
211
221

222
222
226
232
243

244



Chwong 1
TONG QUAN VE NGON NGU LAP TRINH JAVA

Chuong nay s& cung cip cho nguoi hoc cac kién thirc can thiét vé moi
truong 1ap trinh, cong nghé va cac linh vuc tmg dung ctia Java. Kién thirc nay
giiip cho nguoi moi hoc du thong tin dé bt tay vao viéc hoc 1ap trinh, ddng thoi,
c6 cai nhin tong thé vé cong nghé Java da va dang phat trién ciing nhu duoc tmg
dung trén thé gioi.

1.1 GIOI THIEU

Java la ng6n ngir 1ap trinh may tinh cip cao duoc sir dung rong rai nhat
hién nay trén thé gi¢i. N6 dugc phat trién boi hing Sun Microsystems vao ndm
1991, va phién ban dau tién goi 1a Oak do James Gosling phat trién, dén nam
1995 tén chinh thirc dugc goi 1a Java. Cac nha phat trién Java dau tién duoc ké
dén 1a: James, Arthur Van, Karl Jacob ciing nhu cac nhan vat nbi bat khac.
Phuong phap lap trinh hudng d6i duoc Java hd tro manh va 1ap trinh vién dugc
cung cap mot thu vién rat phong phtt va dd sd dé c6 thé trién khai cac du 4n &
nhiu cap do khac nhau. Ngon ngit Java thudng duoc vu tién chon lua dé phat
trién cac ung dung ¢ tam doanh nghiép.

Trong cac lanh vuc IT hién nay, ngdn ngir Java c6 thé phat trién dugc hau
hét cac loai timg dung ma dién hinh c6 thé ké ra 1a: l4p trinh tng dung nén web,
lap trinh di dong, 1ap trinh tro choi, 1ap trinh mang, phan tan va lap trinh trén
cong nghé¢ ddm may (Cloud).

1.1.1 MGai trwong phat trién ing dung Java

O thoi diém hién nay, phién ban Java SE 8 (Java platform standard
edition) dang dugc st dung rong rai. N6 bao gdbm bd cong cu phat trién JDK 8
(Java SE Development Kit) va moi truong thuc thi JRE 8 (Java SE Runtime
Environment) nhu hinh 1.1.

Moi truong JRE cung cdp cac 16p thu vién API (Application
Programming Interface) va may tinh 4o Java (Java Virtual Machine). May tinh
a0 1a cong cu thyc thi ma (Java bytecode) trong tép tin .class dua vao cach thong
dich (interpreter).

Nhu vady, moi truong phat trién va thuc thi Java dugce bo JDK thyuc hién
qua hai giai doan: Bién dich va thong dich. Dya vao cac 1énh nhu java, javac ma
ma ngudn Java dugc bién dich thanh cac tap tin bytecode. Tiép dén ching duoc
chuyén vao ) may tinh 4o Java dé thong dich thanh ma may (machine code) tuong
g cho mdi hé diéu hanh ma JVM duogc cai vao d6 nhu hinh 1.2.
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Hinh 1.2 Mbi truong phat trién va thuc thi chwong trinh




Do vay, khac véi ngdn ngit C/C++ hodc Delphi, Java str dung kién trac
ddc 1ap véi moi he diéu hanh (architecture independent) dya trén ma trung gian
(chinh 1a tap tin byte code) dé tao nén mot cude cach mang mai cho 1ap trinh:
Viét mot 1an, chay moi noi — write one, run anywhere nhu hinh 1.3.

/I My first Java program.

public class HelloWorld {

public static void main (String[ ] args) {
System.out.printin(“Hello World!”);

Platform
independent

} O
}

java compiler || java compiler Java compiler Java compiler

for Sun for for Mac for

Solaris Windows Lmux

Epo3/4 -3/4 Platform independent
/4 -b OVV) 4 byte code

A platform DEPENDENT W([Ljavallang/Strlng;)V 1010100101001001010
JVM running on the <init> Code HelloWorld » 0101001001010001101
underlying Hardware HelloWorld.java............. 0001010010001000001
architecture 001010001010010

© Rajuglobal

Hinh 1.3 Kién triic ma trung gian cua Java

1.1.2 Cai dit mdi truwong phat trién ing dung Java

Trudce hét, chung ta download bo JDK duge hd trg mién phi cho nhiéu hé
diéu hanh nhu Windows, Linux, Mac OS,... Chutng ta c6 thé 1én dija chi website:
http://www.oracle.com/technetwork/java/javase/downloads/index.html dé tai vé
va cai dat vao hé théng may tinh. Sau khi cai dat xong, can thiét 1ap bién moi
truong dé Java c6 thé bién dich va thuc thi tir bat ky noi nio trén hé diéu hanh hd
tro no.

Tlep theo, chiing ta cling can tai va cai dat cac phan mém hd trg soan thao
ma ngudn. O giai doan méi hoc tap, ngudi hoc c6 thé st dung céc trinh soan thao
vin ban don gian nhu: NotePad++, jEdit, EditPlus, KompoZer,... hodc cic phan
mém co6 hd tro méi truong phat trién tich hop (Integrated Development
Environment) nhu: NetBeans IDE, Eclipse IDE, JCreator IDE,... dé soan thao cac
g dung don gian ciing nhu phat trién cac tng dung dua trén cac khung lam viée
(Frameworks) phai cAu hinh phtrc tap. M6t s6 links hitu ich cho cac phan mém nay
nhu: https://netbeans.org/, http://www.eclipse.org/, http://www.jcreator.cony,...

Mot sb 1énh & ché d6 command line sau khi da cai dat JDK:



javac: Trinh bién dich java

java: Chay ung dung ddc lap

jdb: G& 16i (Java Debugger)

appletviewer: Chay tng dung applets

javap: Dé in ma trung gian Java (bytecodes)

javah: Tao ra header files cho ngén ngir C.

Vi du 1.1: St dung trinh soan thdo nhu NotePad++, EditPlus, hoac

Wordpad rdi nhdp vao ma 1énh java (source code) nhu chuong trinh don gian sau:

//Filename: HelloJavaApp.java
public class HelloJavaApp {
public static void main(String[] args) {

System.out.println("Hello! This is a Java application...");

}
}
Bién dich ma nguon: javac HelloJavaApp.java {
(Tao file: HelloJavaApp.class)
Thuc thi chuong trinh: java HelloJavaApp
Két qua chay chwong trinh: Hello! This is a Java application...
Vidu 1.2: Viét ung dung Java bang Netbean IDE
Projects X| - @ HelloApp.java X|
#& GetSizeObject Al source | Hstory |[@ E -0 - QS EBiE|FLB|E=E0 O
5@' HelloJavaApp 1 package ctu.vdlinh.simple;
A :
B- |:|:| ctu. vdlinh. simple 3 T
: @ HelloApp.java 1
. {n Test Packages g
@[ Lbraries §  public class HelloApp |
G| g TestLibraries 7 puklic static void main(String[] args) {
e85 Java EE 7 Expression Lang 8 System.out.println ("Hello from Netkeans IDE!"™):
B JspAndMysql a
- MyPrimeFacesProject 10
e NewsApp =
B % NewsApp-eib }
=R U MNewsApp-war Output - HelloJavaApp (run) X
. f& Web Pages u> n -
" 3 Source Packages u> Hello from Hetbeans IDE!
B | g Libraries BUILD SUCCESSFUL (total time: 0 seconds)

Hinh 1.4 Cau trac dy an don gian trén Netbean IDE



Vidu 1.3: Viét chuong trinh tinh cong 2 sdavab, voia, bla2 sd batky
duoc nhép tr ban phim theo cach nhép tir d6i so dong 1énh (command line)

package ctu.vdlinh.chapterl;

/**

* @author Vi Duy Linh

*/

public class Cong {

public static void main(String[] args) {
double a, b;

a = Double.parseDouble(args[0]);
b = Double.parseDouble(args[1]);
System.out.printf("a + b= %.2f\n", a+b);
}
}

* TUr ddu nhic 1énh cia MS-DOS hoic Linux g 1énh:
java ctu.vdlinh.chapter1 Cong 5.5 12.7 |

* Tu Netbean IDE 7.4: Vao choc nang Run/Set Project
Configuration/Customize... d¢ thiét 1ap cac doi so:

W Project Properties - Cong §|

Categories:
e 2 SOUrces
) ) Configuration: | =default canfig= w Mew. ..
i @ Libraties
= @ Buid
’ @ Compiling Main Class: Cong
s @ Packaging
, o Documenting Argurments: 5 12|

Lo @ Groowy

o Working Directory:
application WM Oplions:

; L. O wWeb Start (2.0, -¥ms10m)

e @ Formatting

(To run and debuag the application with Jawva wWeb Start, first enable Java Web Start)

[ 4 ][ Cancel ][ Help ]

Hinh 1.5 X4c dinh gi4 tri cho cac d6i s6 cua phuong thirc main trong Netbean

* Tir Eclipse Mars IDE: Vao chtrc ning Run/Run Configurations... dé
thiét 1ap cac doi so6 dau vao cua chuong trinh:



