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Dé cong bai giang Java co s&

Chuwong 1
CAC KHAI NIEM CO BAN

BAI 1. LAM QUEN VOI JAVA

1. Lich swr java

Java la mOt ngdn ngir 1ap trinh dugc Sun Microsystems gidi thi¢u vao thang
6 nam 1995. Tur do, no6 da tré thanh mot cong cu 1ap trinh cta cac l1ap trinh vién
chuyén nghiép. Java dugc xay dung trén nén tang ctia C va C++. Do vy no sir
dung cac ca phap cta C va cac dic trung hudng ddi tuong cua C++.

Ban dau Java dugc thiét ké dé 1am ngdn ngir viét chuong trinh cho cac san
pham dién tir ddn dung nhu dau video, tivi, dién thoai, my nhan tin.. . Tuy nhién
v6i sy manh mé cia Java da khién n6 noi tiéng dén mic vuot ra ngoai sy tuong
tugng cla cac nha thiét ké ra no.

Java khoi thuy tén 1a Oak- 1a cdy s6i moc ¢ phia sau vin phong cia nha
thiét ké chinh 6ng Jame Gosling, sau nay 6ng thay rang da c6 ngoén ngir 1ap trinh
tén Oak rdi, do vay nhom thiét ké quyét dinh ddi tén, “Java” 1a cai tén dugc chon,

Java la tén cua mot quén cafe ma nhom thiét ke java hay dén d6 uong.

Il. Java em la ai

Java 1a ngon ngit 1ap trinh hudng d6i twong, do vay khong thé dung Java dé

viét mot chuwong trinh hudéng chirc ning. Java c6 thé giai quyét hau hét cac cong




viéc ma cac ngdn ngit khac co thé 1am duoc.

Java 1a ngon ngir vira bién dich vira thong dich. Pau tién mi ngudn dugc
bién dich bang céng cu JAVAC dé chuyén thanh dang ByteCode. Sau d6 duoc
thuc thi trén tirng loai may cu thé nho chuong trinh thong dich JAVA. Muc tiéu
ctia cac nha thiét ké Java 1a cho phép nguoi 1ap trinh viét chuong trinh mot 1an
nhung cé thé chay trén bat cir phﬁn cing cu thé, thé nén khau hiéu cua cac nha
thiét ké Java 1a “Write One, Run Any Where”.

Ngay nay, Java dugc st dung rong rdi dé viét chwong trinh chay trén
Internet. N6 1a ngdon ngilt 13p trinh hudéng ddi tuong doc lap thiét bi, khong phu
thudc vao hé diéu hanh. Java khong chi dung dé viét cac tmg dung chay don 1¢ hay
trong mang ma con dé xay dung céc trinh diéu khién thiét bi cho dién thoai di

dong, PDA, ...

I1. Mt sé ddic trung ciia java

1.Don gidan

Nhitng nguoi thiét ké mong mudn phat trién mot ngdn ngir d& hoc va quen
thudc voi da sb nguoi 1ap trinh. Java tya nhu C++, nhung da lugc bd di cac dac
trung phtc tap, khong can thiét cuia C va C++ nhu: thao tac con tro, thao tac dinh
nghia chdng toan tir (operator overloading),... Java khong st dung 1énh “goto”
cling nhu file header (.h). Cau trac “struct” va “union” ciing dugc loai bo khoi
Java. Nén c6 nguoi bao Java la “C++--“, ngu y bao java la C++ nhung da bo di

nhitng thir phirc tap, khong can thiét.

2. Hudng déi twong
C6 thé ndi java 1a ngdn ngir 1ap trinh hoan toan hudng d6i twong, tat cac

trong java déu la su vat, dau dau ciling la sy vat.

3. Déc lgp vdi hé nén

Muc tiéu chinh cua céc nha thiét ké java 1a doc 1dp vdi hé nén hay con goi



1a doc 1ap phan ctng va hé diéu hanh. Day 1a kha ning mot chuong trinh duoc viét
tai mot may nhung c6 thé chay dugc bat ky dau

Tinh doc 1ap v6i phan cimg duoc hiéu theo nghia mot chuong trinh Java
néu chay ding trén phan cimg ctia mot ho may nao dé thi nd ciing chay dung trén
tat ca cac ho may khéac. Mot chuong trinh chi chay dang trén mot s6 ho may cu thé

duoc goi 1a phy thudc vao phan cimg.

Tinh ddc 1ap véi hé diéu hanh dugc hiéu theo nghia mot chuong trinh Java
6 thé chay dugc trén tat ca cac hé diéu hanh. Mot chuong trinh chi chay duogc trén
mot sb hé didu hanh duoc goi 1a phu thude vao hé diéu hanh.

Cac chuong trinh viét bang java co thé chay trén hau hét cic hé nén ma
khong can phai thay dbi gi, diéu nay di dwgc nhitng nguoi 1ap trinh dit cho né
mot khau hiéu “viét mét lin, chay moi noi’, diéu nay 1a khong thé c6 véi cac ngdn
ngtr 1ap trinh khac.

DPdi véi céc chuong trinh viét béng C, C++ hoac mdt ngoén ngit nao khac,
trinh bién dich s& chuyén tap 1énh thanh ma may (machine code), hay 1énh ctia bd
vi xur 1y. Nhitng 1énh nay phu thudc vao CPU hién tai trén may ban. Nén khi muén
chay trén loai CPU khac, ching ta phai bién dich lai chuong trinh.

4. Manh mé& Java 1 ngdn ngit yéu cau chit ché vé kiéu dir liéu, viéc ép
kiéu tu dong bura bai cua C, C++ nay duoc han ché trong Java, diéu nay lam
chuong trinh 1 rang, sang sua, it 16i hon.Java kiém tra Itc bién dich va ca trong
thoi gian thong dich vi vdy Java loai bd mot mot s6 loai 16i 1ap trinh nhét
dinh.Java khong sir dung con tré va cic phép toan con trd. Java kiém tra tit ca cac
truy nhap dén mang, chudi khi thuc thi d& dam béao rang cac truy nhap d6 khong ra
ngoai gidi han kich thude.

Trong cac moi trudng lap trinh truyén thdng, 14p trinh vién phai tw minh
cap phat bd nhd. Trude khi chuong trinh két thuc thi phai tu giai phong bo nhé da
cip. Van dé nay sinh khi 1ap trinh vién quén giai phong bd nhd di xin cip trudc

d6. Trong chuong trinh Java, 1ap trinh vién khong phai ban tam dén viéc cip phat



bo nhé. Qua trinh céip phat, gidi phong dugc thuc hién tu dong, nho dich vu thu
nhit nhimg d6i tuong khong con sir dung nira (garbage collection).
Co ché biy 13i cua Java gitip don gian hoa qua trinh xir Iy 161 va hdi phuc

sau 101.

5. Hé tro lgp trinh da tuyén

Pay 14 tinh ning cho phép viét mot chwong trinh ¢6 nhiéu doan ma 1énh
dugc chay song song v6i nhau. Vi java ta co thé viét cac chuong trinh co kha
ning chay song song mot cach dé dang, hon thé nita viéc dong bo tai nguyén ding
chung trong Java ciing rat dong gian. Diéu nay 1a khong thé c6 ddi véi mot sb

ngon ngir 1ap trinh khac nhu C/C++, pascal ...

6. Phan tin
Java hd tro ddy du cdc mo hinh tinh toan phan tin: md hinh client/server,

goi thu tuc tur xa...

7. Hé tro internet

Muc tiéu quan trong ciia cac nha thiét ké java la tao diéu kién cho cac nha
phat trién Gmg dung c6 thé viét cac chuong trinh ing dung internet va web mot
cach dé dang, voi java ta c6 thé viét cac chuong trinh sir dung céc giao thirc TCP,
UDP moét cach dé dang, vé lap trinh web phia méy khach java c6 cong nghé java
applet, vé 1ap trinh web phia may khach java c6 cong nghé servlet/JSP, vé lap
trinh phan tan java c6 cong nghé¢ RMI, CORBA, EJB, Web Service.

8. Thong dich

Cac chuong trinh java cin dugc thong dich truée khi chay, mot chuong
trinh java dugc bién dich thanh ma byte code ma ddc lap véi hé¢ nén, chuong trinh
thong dich java s& anh xa ma byte code nay 1én mdi nén cu thé, diéu nay khién

java cham chap di phan nao.



II1. Cic kiéu wng dung Java

Véi Java ta c6 thé xay dung cac kiéu ing dung sau:
1. Ung dung Applets

Applet 1a chuong trinh Java dugc tao ra dé st dung trén Internet thong qua
cic trinh duyét hd trg Java nhu IE hay Netscape. Applet dugc nhiing bén trong
trang Web. Khi trang Web hién thi trong trinh duyét, Applet s€¢ dugc tai vé va thuc
thi tai trinh duyét.

2. Ung dung dong lénh (console)
Céc chuong trinh nay chay tir diu nhic 1énh va khong sir dung giao dién db

hoa. Cac thong tin nhap xuét dugc thé hién tai ddu nhic 1énh.

3. Ung dung dé hoa
Day la cac chuong trinh Java chay doc 1ap cho phép nguoi dung tuong tac

qua giao dién d6 hoa.

4. JSP/Serviet

Java thich hop dé phat trién Gng dung nhiéu 16p. Applet 1a chuong trinh do
hoa chay trén trinh duyét tai may tram. O cic tng dung Web, may tram gui yéu
cau t6i may chi. May cha xu 1y va giri két qua tré lai may tram. Cac Java API
chay trén may chil chiu trach nhiém xir Iy tai may chu va tra 11 cac yéu cau cua
may tram. Cac Java API chay trén mdy chu nay md rong kha nang ctua cac tng
dung Java API chuin. Cac tng dung trén may chi ndy dugc goi 1a cic
JSP/Servlet. hoac Applet tai may chu. Xu ly Form cua HTML 1a céch st dung don
gian nhat cta JSP/Servlet. Chiing con ¢6 thé dugc dung dé xur 1y dir lidu, thuc thi

cac giao dich va thuong dugc thuc thi thong qua may chu Web.

5. Ung dung co sé dit liéu



Céc tng dung nay sir dung JDBC API dé két ndi toi co so dit liéu. Chung
c6 thé 1a Applet hay Gmg dung, nhung Applet bi gidi han boi tinh bao mat.

6. Ung dung mang
Java 13 mot ngdn ngir rat thich hop cho viée xay dung cac Gmg dung mang.

Vi thu vién Socket ban c6 thé 18p trinh v6i hai giao thue: UDP va TCP.

7. Ung dung nhiéu ting
Véi Java ban c6 thé xdy dung phin tan nhiéu tang véi nhiéu hd tro khac

nhau nhu: RMI, CORBA, EJB, Web Service

8. Ung dung cho cdc thiét bi di djng

Hién nay phén 16n cac thiét bi di dong nhu: Di¢n thoai di dong, may trg
gitip c4 nhan... déu hd tro Java. Thé nén ban c6 thé xay dung cac ung dung chay
trén cac thiét bi di dong nay. Pay 1a mot kiéu tng dung kha hap dén, boi vi cac
thiét bi di dong nay ngay cang phd bién va nhu cu co cic tmg dung chay trén do,

dic biét 1a cac ung dung mang tinh cht giai tri nhu game. ..

V. May dao Java (JVM-Java Virtual Machine)

May 40 1a mot phan mém mo phong mot may tinh that (may tinh d0). N6 c6
tap hop cac Iénh logic dé x4c dinh céac hoat dong cta may tinh va c6 mdt hé¢ diéu
hanh d0. Ngudi ta c6 thé xem nd nhu mot may tinh that (may tinh c6 phan cing
40, hé diéu hanh 40). N¢ thiét 1ap cac 16p triru twong cho: Phan cing bén dudi, hé
diéu hanh, mi da bién dich.

Trinh bién dich chuyén ma nguodn thanh tap cac 1énh cia may 40 ma khong phu
thudc vao phan cimg va hé diéu hanh cu thé. Trinh thong dich trén mdi may s&
chuyén tap lénh nay thanh chuong trinh thyc thi. May 4o tao ra mot moi trudng
bén trong dé thyc thi cc 1énh béng cach:

1 Nap cac file .class



2 Quan ly bo nho

3 Don “rac”
Viéc khong nhat quan cta phan cting 1am cho may 4o phai sir dung ngin xép dé
luu trir cac thong tin sau:

1 Céc “Frame” chira cac trang thai ctia cac phuong thtrc.

2 Céc toan hang ciia ma bytecode.

3 Céac tham s6 truyén cho phuong thic.

4 Céc bién cuc bd.

Khi JVM thyc thi ma, mdt thanh ghi cuc bd c6 tén “Program Counter” duoc
st dung. Thanh ghi nay tré téi 1énh dang thuc hién. Khi can thiét, c6 thé thay ddi
noi dung thanh ghi dé d6i hudng thyc thi cta chwong trinh. Trong trudng hop
thong thudng thi tirng 1énh mot ndi tiép nhau s& duogc thuc thi.
Mot khai niém thong dung khéc trong Java 1a trinh bién dich “Just In Time-JIT”.
Céc trinh duyét thong dung nhu Netscape hay IE déu co JIT bén trong dé tang toc
d6 thuc thi chuong trinh Java. Muc dich chinh cta JIT 1a chuyén tap 1énh bytecode
thanh ma may cu thé cho tung loai CPU. Céc Iénh nay s€ dugc luu trit va stt dung

moi khi goi dén.



BAI 2 NEN TANG CUA JAVA

1L Tap ky tw dung trong java

Moi ngén ngit néi chung, ngén ngit 1ap trinh néi riéng déu phai xay dung
trén madt tdp hop chir cai (hay con goi 1a bang chir céi), cac ki tu dugc nhom lai
theo mot cach ndo d6 dé tao thanh cac tlr, cac tir lai dwogc nhém lai thanh céc ciu
(trong ngodn ngtr 1ap trinh got 1a cau 1énh), mot chuwong trinh may tinh tinh 1a mdt
tap cac cau 1énh dugc bd tri theo mot trat ty ma nguoi viét ra chung se"lp dat

Ngoén ngir java duge dugce xay dung trén bang chir cai unicode, do vay ta co

thé dung cac ki tu unicode dé dat tén cho céac dinh danh.

Il. Tir khoa cua Java

Modi ngdn ngit 1ap trinh c6 mot tap cac tir khoa, ngudi 1ap trinh phai sir
dung tir khoa theo diing nghia ma nguoi thiét ké ngon ngir da dé ra, ta khong thé

dinh nghia lai nghia cua cac tir khod, nhu str dung n6 dé dat tén bién, ham..

Sau ddy la mét sé tiv khod thwong gap:

Tiur khoa Mo ta
abstract Str dung dé khai bao 16p, phuong thtrc triru tuong
boolean Kiéu dit lidu logic
break Puogc sir dung dé két thuc vong lap hoac cau tric switch
byte kiéu dir liéu sb6 nguyén
case dugc st dung trong 1€n switch
cast Chua dugc str dung (dé danh cho twong lai)
catch duoc stir dung trong xir 1y ngoai 1¢
char kiéu dir liu ky tur
class Dung dé khai béo 16p




const Chua dugc dung

continue dugc dung trong vong lip dé bat dau mot vong lap mai

default duoc stir dung trong 1¢énh switch

do duogc dung trong vong 1ap diéu kién sau

double ki€u dit liéu so thuc

else kha nang lya chon thir hai trong cau Iénh if

extends chi ring mét 16p duoc ké thira tir mot 16p khac

false Gia tri logic

final Dung dé khai bao hang sd, phuong thirc khong thé ghi d¢, hoic 16p
khong thé ké thira

finally phan cubi cua khoi xur 1y ngoai 18

float kiéu s6 thuc

for Cau I¢nh l1ap

goto Chua dugc dung

if Cau 1énh lya chon

implements | chi rang mot 16p trién khai tir mot giao dién

import Khai béo str dung thu vién

instanceof | kiém tra mot ddi tugng co phai 1a mot thé hién cia 16p hay khong

interface str dung dé khai bao giao dién

long kiéu s6 nguyén

native Khai bio phuong thirc dugc viét bang ngdéng ngir bién dich C++

new tao mot d6i tuong maoi

null mot d6i twong khong ton tai

package Dung dé khai bao mot goi

private dic ta truy xuat

protected dic ta truy xuat

public dic ta truy xuat




return Quay tir phuong thirc vé chd goi nd

short kiéu s6 nguyén

Static Dung dé khai bao bién, thudc tinh tinh

super Truy xuét dén 16p cha

switch Iénh Iya chon

synchronized | mot phuong thirc doc quyén truy xuat trén mot doi tuong
this Am chi chinh 16p d6

throw Ném ra ngoai 1¢

throws Khai bao phuong thirc ném ra ngoai 1¢

true Gia tri logic

try st dung dé bat ngoai I¢

void Dung dé khai bao mot phuong thirc khong tra vé gid tri
while Dung trong cau trac 1ap

II1. Dinh danh (tén)

Tén dung dé xac dinh duy nhat mot dai luong trong chuong trinh. Trong java

tén duoc dit theo quy tic sau:

- Khong trung véi tir khod

- Khong bat dau bang mét sb, tén phai bat dau bang ki ty hoic bat dau bang ki

$,_

- Khong chura diu cach, cac ki tu toan hoc nhu +, -, *./, %..

- Khong trung vo1 mot dinh danh khéc trong cung mot pham vi

chu y:

- Tén nén dit sao cho c6 thé mé ta duoc ddi tuong trong thuc té

- Gibng nhu C/C++, java c6 phan biét chit hoa chit thuong

- Trong java ta c6 thé dat tén voi do dai tuy v

- Ta ¢6 thé sir dung cac ki tu tiéng viét dé dat tén




Quy wéc vé dit tén trong java
Ta nén dat tén bién, hang, 16p, phuong thirc sao cho nghia cua chung rd rang,
dé hiéu, khoa hoc va mang tinh wdc 1& quéc té. Do java c6 phan biét chit hoa, chir

thudng nén ta phai can than va chu y.

Sau day 1a quy udc dat tén trong java (chu y day chi 1a quy udc do vay khong
bét budc phai tuan theo quy udc nay):

e Ddi véi bién va phuong thire thi tén bao gid cling bat dau bang ky tu thuong,
néu tén c6 nhiéu tir thi ghép lai thi: ghép tat ca cac tir thanh mot, ghi tir dau tién
chir thuong, viét hoa ki tu dAu tién cta mdi tr theo sau trong tén, vi du area,
radius, readInteger...

- béi véi tén 16p, giao dién ta viét hoa cac ki ty dau tién cta mdi tir trong tén, vi

du 16p WhileTest, Circle

e Tén hang bao gid ciing viét hoa, néu tén gdm nhiéu tir thi ching dugc ndi véi

hau boi ki ty ghach dudi © °, vi du PI, MAX VALUE

1V. Cau triic mét chwong trinh java

- Mbi ung dung Java bao gém mot hodc nhiéu don vi bién dich (mdi don vi
bién dich 12 mot tép tin c6 phan md rong Java)

- Mbi don vi bién dich bao gdm mot hodc nhiéu 16p

- Mbi ing dung ddc lap phai co duy nhat mot phuong thirc main (diém bat dau
cua ung dung)

- Mdi don vi bién dich c¢6 nhiéu nhat mét 16p duoc khai bao 14 public, néu nhu
trong don vi bién dich c6 16p public thi té€n ctia don vi bién dich phai trung vai tén
ctia 16p public (gidng hét nhau ca ky tu hoa 1an ky tu thuong)

- Bén trong than ctia mdi 10p ta khai bao cac thudc tinh, phuong thirc cua 16p
d6, Java la ngdn ngir huéng dbi twong, do vay ma 1énh phai nam trong 16p nao do.

T3¢

MB&i 1énh déu duoc két thuc bang dau cham phay «;”.



e Trong ngdn ngir Java, 16p 1a mot don vi mau c6 chira dir liéu va ma 1énh lién
quan dén mét thuc thé nao d6. Khi xay dung mat 16p, thuc chit ban dang tao ra
mot mot kiéu dir liéu. Kiéu dir liéu méi nay duoc str dung dé xac dinh cac bién
ma ta thuong goi 1a “d6i tuong”. Pbi tugng 14 cac thé hién (instance) cua 10p.
Tat ca cac d6i tuong déu thudc vé mét 16p c6 chung dic tinh va hanh vi. Mdi

16p x4c dinh mot thuc thé, trong khi d6 mdi dbi twong 1a mot thé hién thuc su.

- Khi ban khai bao moét 16p, ban can xac dinh dir liéu va cac phuong thirc cua

16p d6. V& co ban mot 16p duge khai bao nhu sau:

Cu phap:
class classname

{ var_datatype variablename,

met_datatype methodname(parameter _list)

Trong do:

class - Twr khod xac dinh lop
classname - Tén cua lop
var_datatype - kiéu div liéu ciia bién
variablename - Tén ciia bién

met_datatype - Kiéu dir liéu tra vé ciia phirong thirc



methodname - Tén cua phuong thuc

parameter_list — Cdc tham sé dwoc ciia phwong thire

- Ban con c6 thé dinh nghia mot 16p bén trong mot 16p khac. Pay 1a 16p xép

16ng nhau, cac thé hién (instance) cta 16p nay ton tai bén trong thé hién ctia mot

16p che phu chiing. N6 chi phdi viéc truy nhap dén cac thanh phan ctia 16p bao phu

chung. Co hai loai 16p trong do 1a 16p trong tinh “static” va 16p trong khong tinh

“non static”

+ L&p trong tinh (static)

Lép trong tinh duoc dinh nghia véi tir khoa “static”. Lép trong tinh c6 thé truy

nhap vio cac thanh phan tinh cia 16p phu né.
+ Lép trong khong tinh (non static)

L&p bén trong (khong phai 1a 16p trong tinh) c6 thé truy nhap tat ca cac thanh

phan ctia 16p bao né, song khong thé nguoc lai.

V. Chuwong trinh JAVA diu tién

Dé c6 thé bién dich va chay cac chuong trinh java ta phai cai

JRE (Java Runtime Enviroment) méi truong thuc thi cta java, né bao gom:
JVM (Java Virtual Machine) may 4o java vi cac chuong trinh java dugc thong
dich va chay trén méy 4o java va tap cac thu vién can thiét dé chay cac tng
dung java.

B4 cong cu bién dich va thong dich JDK cua Sun Microsystem

Sau khi cai dat JDK (gia str thu muc cai dat 1a C:\JDK1.4) ta s€ nhan dugc mot ciu

trac thu muc nhu sau:



§""’!:‘im£i Thu muc chita cac file thiure thi

III{:I dema

W Jindude  LThu muc chira cac file li€én auan dén nén ava
"r_l ir

D i Thiu muc chira cac file thu vién cda iava

- Bé bién dich mot chuong trinh java sang ma byte code ta dung 1énh
C:\JDK1.4\BIN\javac TénTép.java

- Dé thong dich va chay chuong trinh ta sir dung 1énh
C:\JIDK1.4\BIN\java TénT¢p

Pé bién dich va chay chuong trinh Java don gian ta nén thiét dit hai bién moi
truong “paht’ va “classpath’ nhu sau:
- B6i v6i dong WinNT:

+ R-Click vao My Computer-> chon Properties>  chon

Advanced—> Enviroment Variables

CETrTTE—— ux 21
Generad | Hatwork |deritiiestion | Hardwars | Ueer Protiss | Advanced |
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ladainances Dions J T=F C:\Doouments and Settings' Adminstrat
e | | oo |
!mmlﬂmmﬁldﬂuhﬁd:ﬂm h..- H“I
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Staihup and Recaveny | ComSpec CHWTNNT systemdTicmd. e e
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Mew System Yariable il 4

Yariable Mame: I classpath

YWariable Yalue: I GCHdkL ibiEools, jar e dkl 4 ibyde . jar

K I Cancel |

+ Trong phan System variables chon new dé thém bién moéi trudng mai,

trong hdp thoai hi¢n ra gd “classpath” vao 06 Variable Name va
“.;C:\jdk1.4\lib\tools.jar;C:\jdk 1.4\lib\dt.jar;C:\jdk 1.4\jre\lib\rt.jar” trong 6

variable value (cht y khong g ddu “ vao, muc dich dé cho d& nhin ma théi)

+ Ciing trong phin System variables tim dén phan path trong danh
sach->chon edit dé sira lai gia tri hién c6, trong 6 value ta thém vao cudi
“C:\jdk1.4\bin”
Cong viée dit cac bién méi truong di xong, dé thiy duoc tac dung cua cac
bién moi truong ta can phai khoi dong lai may

- Béi v6i dong Win9X:
Mo tép C:\Autoexec.bat sau dé thém vao hai dong sau:
+classpath=.;C:\jdk1.4\lib\tools.jar;C:\jdk1.4\lib\dt.jar;C:\jdk1.4\jre\lib\rt.ja
r
+ path=...;c:\jdk1.4\bin

Khéi dong lai may dé thiy duoc tac dung ciia cac bién moi truong nay

Vi du dau tién: chuong trinh Hello World (chwong trinh khi chay sé& in ra man hinh
161 chao Hello World)

Céc budc:

e Mo& mot chuong trinh soan thdo vin ban hd trg asciii, nhu notepad, wordpad,

EditPlus... va gd vao cac dong sau:



public class HelloWorld {
public static void main(String[] args){
System.out.println("Hello World");

e Ghi lai véi cai tén C:\HelloWorld.java (chu y tén tép phai tring véi tén 16p, ké
ca chir hoa chir thuong, phan mé rong 13 java)

- M¢ cua s6 DOS Prompt
+ chuyén vao thu muc C:\
+ G& 1énh javac HelloWorld.java dé bién dich chuong trinh, néu viéc bién
dich  thanh cong (chuong trinh khong c6 16i cu phap) thi ta s& thu duoc
tép HelloWorld.class trong cung thu muc, néu trong chuong trinh con
16i ci phap  thi trong btroc nay ta s& nhan dugc mot thong bao 16i va luc

nay tép HelloWorld.class cting khong dugc tao ra

4]0 WINNT Y system32' cn

C:srjavac HelloWorld. java

C:xrjava HellolWowrld
Hello UWorld

Cvrm
AW
+ G& 1énh java HelloWorld (chta ¥ khong g6 phan mé rong) dé chay chuong
trinh HelloWorld.

Sau khi thong dich va chay ta nhan dugc

VI. Chu thich trong chwong trinh




Trong java ta co 3 cach dé ghi chu thich

Cach 1: sir dung cip /* va */ ¥ nghia cta cip chu thich ndy gidng nhu cta C, C++

Cach 2: sir dung cip / ¥ nghia cta cip chu thich ndy gidng nhu ctia C, C++

Cach 3: st dung cap /** va */, day 1a kiéu cha thich tai liéu (khong co trong

C/C++), n6 dung dé tao ra tai lidu cha thich cho chwong trinh.

Véi cach thir nhét va cach ba ta ¢6 thé viét chu thich trén nhiéu dong, v6i cach chii

thich hai ta chi ¢6 thé cha thich trén mot dong.

Chii y: trong java ta co thé dat chd thich & dau?, ciu tra 1oi 1a: ¢ dau co thé dat

duge mot dau cach thi & do co thé dit cha thich.

VII. Kiéu dir liéu

1. Cdc kiéu di¥ ligu nguyén thuy

Tir khoa M6 ta Kich ¢& Téi thiéu | Téida | Lép bao
(kiéu s0 nguyén)
byte s6 nguyén mot byte 8 bit -128 127 Byte
short sO nguyén ngan 16 bit 2P 2.1 Short
int s6 nguyén 32 bit 2% 2°11 Integer
long sO nguyén dai 64 bit 2% 21 |Long
(kiéu s6 thuc)
float kiéu thuc v&i do chinh|32 bit IEEE754 IEEE75 |Float
xac don 4
double Double-precision 64 bit IEEE754  |[IEEE75 |Double
floating point 4
(kiéu khic)
char kiéu ki tu 16 bit Unicode 0 |Unicode |Character
2101




boolean kiéu logic true hoac false

Boolean

void -

- - - Void

bac diém cua cac bién co6 kiéu nguyén thuy la ving nhé ctia ching dugc cap phat

& phan stack. Do vdy viéc truy xuat vao mot bién kiéu nguyén thuy rit nhanh.

2. Kiéu tham chiéu

Trong Java c6 3 kiéu dit liéu tham chiéu

Kiéu dir liéu Mb ta
Mang (Array) Tap hop cac dir liéu cung kiéu.
Lop (Class) La sy cai dit mo ta vé mot dbi tuong trong bai toan.
Giao dién La mot 16p thuan triru tuong duoc tao ra cho phép cai dat
(Interface) da thira ké trong Java.

bdc diém cua cac bién kiéu tham chiéu 1a n6é chira dia chi ciia d61 tugng ma

no tré deén.

Ving nhé cta bién tham chiéu duoc cap phat ¢ ving nhd stack con ving

nhé cua d6i twong duoc cip phat & ving nhé heap. Viée truy x4t vao ving nhd

heap cham hon truy x4t vao viing nhé stack tuy nhién java c6 co ché cho phép truy

cap vao vung nhd heap vai toc d§ xap xi bang toc do truy cap vao vung nhé stack.

VIIL. Khai bdo bién

1. Khai bdo bién

Tuong tu ngdn ngit C/C++, dé khai bao bién trong java ta str dung ct phap

Sau:

type name [=InitValue];




trong do:
e type la kiéu dir liéu cua bién
e name 13 tén cta bién, tén bién 1a mot x4u ki tu duoc dit theo quy tac dat tén
cua java
e InitValue 1a gia tri khoi tao cho bién, day 14 phan tuy chon, néu bé qua phan
nay thi gia tr1 ban dau cua bién duogc khoi tao gia tri mac dinh
Chu y:
- Néu can khai bao nhiéu bién c6 ctng mot kiéu dit liéu ta c6 thé dit cac khai bao
cac bién trén mot dong, cac bién nay duoc phan cach nhau boi ddu phay
- Java s& xtr Iy cac bién khong dugc khai dau gia tri nhu sau:
+ Dbi véi thude tinh (bién duoc khai bao trong pham vi cua 16p) thi Java sé&
tu dong khoi gan gid tri cho cac bién theo quy tic sau:
+ gi4 tri 0 cho kiéu dir liéu s6
+ false cho kiéu logic
+ ki ty null (ma 0) cho ki tu
+ gia tri null cho kiéu ddi twong
+ Ddi vé6i cac bién cuc bo thi bién khong duoc khéi gan gia tri mic dinh, tuy

nhién Java s& bao 16i néu ta str dung mot bién chua duoc nhéan gia tri

2. pham vi bién
Mai bién duge khai bao ra c6 mot pham vi hoat dong, pham vi cua bién 1a
noi ma bién co thé duoc truy cip, diéu nay xac dinh ca tinh thiy duoc va thoi gian

song cua bién.



class MyClass {
NMember

Yariable T
Scope xﬁx‘* nember variable declarations

Method public veid aMethod{ methed parameters ) {
Parametar —_|
Scope

Tocal variable declarations

Loca

ganahm * catch ( exception handler parameters ) {
cope

||

Exception-

handler f’#!
Farameter 1
Scope

e bién pham vi 16p 1a bién duoc khai bédo bén trong 16p nhung bén ngoai céc
phuong thirc va ham tao, tuy nhién viéc khai bao phai xuat hién trudc khi bién
duogc stir dung

e Dbién pham vi cuc b0 1a bién duoc khai bao bén trong mot khdi, pham vi cia
bién tinh tir diém bién dugc khai bao cho dén cudi khdi ma bién duge khai bao

Vi du:

{

inti=1;

// chi ¢6 i san sang sir dung

{

int j=10;

// caiva j déu sin sang

}

// chi ¢6 i san sang

// j khong sén sang vi ndm ngoai pham vi

}

Chii y: Ta khéng thé lam diéu sau cho dit né cé thé trong C/C++

{



inti=1;

{

int i=10;// khong duoc phép vi di c6 mot bién cung tén véi nd

b

b

nhimg ngudi thiét ké java cho rang diéu do6 c6 thé gay lan 10n, do vay ho da quyét
dinh khong cho phép che gidu mot bién & pham vi 16n hon.

Chu y: thoi gian séng cua cac ddi twong khong tuan theo quy luat thoi gian séng

cua cac bién ki€u nguyén thuy.

VII. Mot sé phép toan trén kiéu di liéu nguyén thuy

1. Phép gan
C1 phap Bién=BiéuThiic;

Phép gan duoc thyc hién bang toan tir ‘=", né ¢ nghia 1a “ hiy tinh toan gia
tri biéu thirc bén phai dau gan, sau d6 dua gia tri d6 vao 6 nhd c6 tén nam & bén
trai du gan’

Chii y:

+ c4u lénh gan gdm mot ddu ‘=’

+ kiéu cua biéu thirc bén phai diu gan phai twong thich véi kiéu dir liéu cta bién
+ trong java ta co thé thuc hién mét d§y gan nhu sau:

i=j=10;/caivajdéuco giatri 10

2. Todn tw toan hoc

Ngon ngir java ciling c6 cac phép toan sd hoc nhu cac ngdn ngit khac: + ( phép
cong), - ( phép trir ), * ( phép nhan ),/ ( phép chia ), % ( phép toan chia lay phan
nguyén)

Ta mo ta tom tit cac phép toan sd hoc qua bang tong két sau:



Phép toan Str dung Mo ta

+ opl +op2 |Congopl véiop2

- opl -op2 |Truropl cho op2

* opl * op2 |Nhan opl véi op2

/ opl/ op2 chia op1 cho op2

% opl % op2 |Tinh phan du cua phép chia opl cho op2

3. Todn twr ting, giam
Gidng nhu ngdn ngit C/C++, java cling c6 phép toan ting, giam, ta co thé mo ta

tom tat qua cac bang sau:

Phép toan | Str dung Mo ta

Tang op 1én 1 don vi, gia tri cua op dugc ting 1én trude khi biéu
—t op++

thire chira n6 duoc tinh

Tang op 1én 1 don vi, gia tri ctia op duoc ting 1én sau khi biéu thirc
++ ++op

chtra n6 duoc tinh

Giam op xudngl don vi, gia tri cia op duoc giam xudng trude khi
- op-- T .

bi€u thirc chira n6 duogc tinh

Giam op xudngl don vi, gia tri ciia op dugc giam xudng sau khi
- —op ST .

bi€u thirc chira n6 duogc tinh

Chii y: néu todn tir ting trudc, ting sau(giim trwdc, giam sau) dirng mot
minh(khong nam trong biéu thic ) thi chiing hoat dong nhur nhau, chiing chi khac

nhau khi ching ndm trong biéu thtrc

4. Phép toan quan hé

Phép toan quan hé bao gio ciing cho két qua boolean, phép toan quan hé s& so sanh
2 gia tri, nd xac dinh moi quan hé giita ching, vi du! = s& tra vé true néu 2 toan
hang la khac nhau.

Ta tom tit cac phép toan qua bang sau:



Phép toan Str dung Nhin vé gia tri true khi

> opl > op2 op!l 16n hon op2
>= opl >=op2 opl 16n hon hoic bang op2
< opl <op2 opl nho hon op2
<= opl <=op2 |opl nho hon hodc bang op2

== opl == op2 opl bang op2

I= opl!=op2 opl khac op2

Vi du str dung cac phép toan quan hé
public class RelationalDemo {

public static void main(String[] args) {

// a few numbers

inti=37;
int j = 42;
intk =42;

System.out.println("Variable values...");
System.out.println(" 1 ="+ 1);
System.out.println(" j =" +j);
System.out.println(" k =" + k);

//greater than
System.out.println("Greater than...");
System.out.println("i>j ="+ (i>]j)); // false
System.out.println(" j >1=""+ (j > 1));// true

System.out.println(" k> j ="+ (k >j));// false, they are equal



//greater than or equal to
System.out.println("Greater than or equal to...");
System.out.println(" 1 >=j ="+ (1 >=)));// false
System.out.println(" j >=1="+ (j >=1));// true

System.out.println(" k >=j ="+ (k >=1));// true

//less than
System.out.println("Less than...");
System.out.println(" 1 <j ="+ (i1 <j));// true
System.out.println(" j <1="+ (j <1));// false
System.out.println(" k <j ="+ (k <j));// false

//less than or equal to
System.out.println("Less than or equal to...");
System.out.println(" i <=j ="+ (i <=)));// true
System.out.println(" j <=1="+ (j <=1));// false
System.out.println(" k <=j ="+ (k <=));// true

//equal to
System.out.println("Equal to...");
System.out.println(" i ==j ="+ (i==)));// false
System.out.println(" k ==j ="+ (k ==j));// true

//not equal to
System.out.println("Not equal to...");
System.out.println(" 1! =j ="+ (i! =j));// true
System.out.println(" k! =j ="+ (k! =3));// false



}

Pay 1a dau ra ctia chuong trinh

Variable values...

i=37
i=42
k=42

Greater than...

1> ] = false
j>1=true
k > j = false

Greater than or equal to...
1>=j = false
j>=1=true

k >=j=true

Less than...

1<j=true
j<i=false

k <j=false

Less than or equal to...
1<=j=true
j<=1=false

k <=j=true

Equal to...

1==j = false

k ==j=true

Not equal to...

1! =j =true

k! =j=false



5. Phép todan logic

Java hd tro 6 phép toan logic dugc chi ra trong bang sau:

Phép toan Str dung Nhén vé gia tri true khi

Ca opl va op2 déu 1a true, gia tri cua op2 chi dugc tinh
&& opl && op2 .

khi opl 1a true

Hoac opl hoac op2 1a true, gia tri cua op2 chi dugc tinh
| opl || op2 : \

khi opl1 1a false
! l'op op la false

Ca opl va op2 déu 1a true, gid tri cua op2 ludn duoc tinh
& opl & op2 , )

ké ca khi op1 1a false

Hodc op1 hodc op2 1a true, gia tri cua op2 ludn luén dugce

opl | op2 , :

tinh ké cd khi op1 1a true

A opl * op2 Néu opl khéc op2
Nhan xét:

+ Phép toan && ( & ) chi nhan gia trj true khi va chi khi ca hai toan hang déu 1a

true

+ Phép toan || (| ) chi nhan gid tri false khi va chi khi ca hai toan hang 1a false

+ Phép toan ” chi nhan gié tri true khi va chi khi hai toan hang khac nhau

6. phép todn thao tdac trén bit
6.1. Phép todn dich bit

Ta s& mo ta phép toan dich chuyén qua bang sau:

Phép toan St dung Két qua
Dich chuyén opl sang phai op2 bit, op2 bit phia bén phai s&
>> opl >> op2 N
dugc dién bang cac bit 0
Dich chuyén opl sang trai op2 bit(gitt nguyén dau cta opl),
<< opl <<op2 s ) A
op2 bit nam bén trai s€ dugc dién bang cac bit 0




>>> opl>>>op2 |Dich chuyén opl sang phai op2 bit, op2 bit

Sau day 1a hinh minh hoa phép toan dich bit

2 bit s bj mdt

a<<2= |0 |0 |1 |L (O |L (O |1 (O |L |1 |0 |O

'-u_.v,_)
2 bit 0 s& duge them vao
2 bit & bi mAt
R A—
a= 1 1 |0 0 |1 1 0o |1 0 1 0 1 1

a»»>»2=|0 |0 |1 |L (O |O (L |1 (O |L O |1 |O

2 bit s bj et
e,

a= r |t o o (+r |t (0o |1 (O |L (O |1 |I

a==2= (L [L [I [L [0 [0 [L [L [0 [L [0 [L [O

2 bit ben phii s& dirge thém bang diu clia a
Vi du:
13>>1=6 vi 13=11012 do vay khi dich phai mdt bit ta s& dugc 1102=6
5<<1=10 vi 5=1012 do vay khi dich trai 1 bit ta s€ dugc 10102=10
5<<2=100 vi 5=1012 do vay khi dich trai 2 bit ta s¢ dugc 101002=100

Nhdn xét: phép toan dich trai mot bit chinh la phép nhdn voi 2, con dich phdi
chinh 13 phép chia cho 2
6.2. Phép todn logic trén bit



Céc phép toan thao tac bit cho phép ta thao tac trén tung bit ri€éng 1¢é trong mot
kiéu dit liéu thich hop, cac phép toan thao tac bit thuc hién dai s6 boolean trén cac
bit twong tmg cua 2 toan hang dé tao ra két qua

Ta tom tat cac phép toan trong bang sau:

Phép toan Str dung Thuc hién

& opl & op2 Thuce hién phép and cac bit tuong ung cua opl vdi op2

| opl | op2 Thuc hién phép or cac bit tuong ting cua opl vdi op2

A opl " op2 Thuce hién phép xor céc bit tuong ting cua opl vdi op2

~ ~op2 Thuc hién phép lat cac bit cua op2

Bang gia trj chan 1y cta cac phép toan dai s6 boolean:

Phép AND

opl |op2 |Result
0 0 0

opl |[op2 |Result

0 0 0

0 1 1

1 0 1

1 1 1

Phép XOR

op
opl ) Result




Vi du:
1101// 13
& 1100// 12

1100// 12

1101/ 13
1 1100/ 12

1101// 13

1101// 13
A 1100// 12

0001//1




1'10101=01010

7. Todn tir gdn tiit

Gidng nhu C/C++ java ciing c6 todn tir gan, ta tom tit cac toan tir gin qua

bang sau:

Phép gan Str dung Twong duwong
+= opl += op2 opl =opl + op2
-= opl -=op2 opl =opl - op2
*= opl *=op2 opl =opl * op2
/= opl/=op2 opl =opl/ op2
%= opl %= op2 opl =opl % op2
&= opl &= op2 opl =opl & op2
|= opl |- op2 opl =opl | op2
A= opl "= op2 opl =opl " op2
<<= opl <<= op2 opl =opl <<op2
>>= opl >>=op2 opl =opl >>op2
>>>= opl >>>= op2 opl = opl >>> op2

8. Thir tw wu tién cua cdac phép todan

Thtr tuy wu tién cua cac phép toan xac dinh trinh tu tinh toan gia tri cua mot biéu

thtrc, java c6 nhitng quy tic riéng dé xac dinh trinh ty tinh toan cta biéu thuc, ta

phai nhé quy tic sau:

e cac phép todn mot ngoi bao gio cling dugce thuc hién trudce tién

e trong mot biéu thirc ¢6 nhiéu phép toan thi phép toan nao c6 do wu tién cao hon
s€ dugc thyuc hién trude phép toan c6 do uu tién th?ip

e trong mot biéu thirc c6 nhiu phép toan cé d6 vu tién ngang nhau thi ching s&



duoc tinh theo trinh tu tr trai qua phai

Ta c6 bang tom tat thir tr wu tién ctia cac phép toan trong bang sau:

postfix operators

[]. (params) expr++ expr--

unary operators

++expr --expr +expr -expr ~!

creation or cast new (type)expr
multiplicative *1 %

additive + -

shift << >>>>>

relational <> <=>= instanceof
equality ==

Bitwise AND &

Bitwise exclusive OR A

Bitwise inclusive OR |

Logical AND &&

Logical OR I

Conditional ?:

Assignment =+= = *=/ = Y= &= "= |5 <<= >>=>>>=

Trong bang trén thi tu uu tién cua cac phép toan dugce giam tir trén xudng dudi,

trén cung mdt hang thi chiing c6 d6 uu ti€n ngang nhau.

1. Toan tir day

Khéng gidng nhu C/C++, trong java chd duy nhit ma ta c6 thé dit toan tir day 1a

bén trong cdp ngoac tron cua cau tric for( s€ dugc mo ta chi tiét trong chuong sau

)

IX. Todn tir chuyén kiéu

9.1 Chuyén doi kiéu khong twong minh




Viéc chuyén ddi kiéu thuong dugc dién ra mot cach tu dong trong truong
hop biéu thirc gdm nhiéu toan hang c6 kiéu dit liéu khac nhau. Piéu nay d6i khi
lam cho ban kha ngac nhién vi nhan dugc mot két qua khong theo y mubn. Vi du
ta xét doan trinh sau:

int two=2, three=3;

float result=1.5 +three/two;
két qua nhan dugc cua result 1a 2.5. Piéu ma ban mong mudn 1a 3.0 cha khong
phai 13 2.5. Két qua 2.5 nhan duoc 1a do three va two 13 hai gia tri nguyén nén két
qua cua phép chia three/two cho ta mot gia tri nguyén bang 1 chtt khong phai 1a
1.5. Dé ndi rang két qua cua phép chia three/two 1 mot gia tri thuc chtr khong
phai 1a mot gia tri nguyén thi mot trong hai toan hang ctuia phép chia nay phai la
mot s thuc. Do vdy ta can phai chuyén kiéu ciia mot trong hai toan hang nay hoic
ca hai thanh s6 thyc. Dé nhan duoc két qua ding trong trudng hop nay ban can
viét nhu sau:

float result=1.5 +(float)three/two; hoac

float result=1.5 +three/(float)two; hoac

float result=1.5 +(float)three/(float)two;

Ly do ma ta viét nhu trén 1a néu trong mot phép toan c6 su tham gia ciia nhiéu
toan hang c6 kiéu khac nhau thi java s& chuyén kiéu tu dong cho cic toan hang
mot cach ty dong theo quy tic sau:

byte -> short -> int -> long -> float -> double

9.2. Chuyén déi kiéu twong minh
Dé chuyén d6i kiéu mot cach tuong minh ta st dung cu phap sau:
(type) biéu_thuc;
khi gip cau 1énh ndy java s& tinh toan gi trj ctia biéu thirc sau d6 chuyén doi kiéu
gia tri ctia biéu thire thanh kiéu type.
Vi du:
(int)2.5*2=4



(int) 2.5*2.5=5
(int)(2.5 * 2.5)= 6

1+(float)5/2=1+5/(float)2=1+(float)5/(float)2=3.5

Cha ¥:

1. Phép toan chuyén kiéu 1a phép toan c6 do wu tién cao, nén

(int)3.5%2(int)(3.4%2)

2. Can cht y khi chuyén mot biéu thirc kiéu dit liéu c6 mién gia tri 16n sang

mot kiéu c6 mién gia tri nho hon. Trong trudng hop ndy cé thé ban s& bi

mat thong tin.

X. Cac ham toan hoc

Céc ham toan hoc nhu sin, cos, sqrt dugc java viét san trong 16p Math. Lép

nay nam trong goi java.lang (g6i mic dinh) do viy ban khong can phai thém cau

1énh import & dau chuong trinh dé c¢6 thé sir dung 16p nay. Cac ham nay dugc viét

1a cac phuong thire tinh do vay ta khong can phai tao ra thé hién cua 16p Math.

Béng sau liét ké mot s6 phuong thirc tinh trong 16p Math:

Tén phwong thirc Mo ta y nghia Kiéu tham s Kiéu tra vé
sin(arg) tinh sin cua arg arg 13 mot biéu | double

thite kiéu double

thé hién mot cung

theo radians
cos(arg) tinh cos cua arg arg 12 mot biéu | double

thitc kiéu double
thé hién mot cung

theo radians




tan(arg) tinh tang cua arg arg 1a mot biéu | double
thite kiéu double
thé hién mot cung
theo radians
asin(arg) tinh sin-1 (arcsin) | arg 1a mot biéu | double trong hé
arg thirc kiéu double | radians
thé hién mot cung
theo radians
acos(arg) tinh cos-1 |arg 1a mot biéu | double trong hé
(arccosin) cua arg | thic kiéu double | radians
thé hién mot cung
theo radians
atan(arg) tinh tan-1 | arg 14 mot biéu | double trong hé
(arctang) cua arg | thirc kiéu double | radians
thé hién mot cung
theo radians
atan2 (argl,arg2) | tinh tan-1 | argl,arg2 1a cac|double trong h¢
(arctang) cua biéu thic kiéu | radians

argl/arg2

double thé hién

mot cung theo

radians

abs(arg)

tinh tri tuyét doi

cua arg

arg la mot bicu
thuc kiéu int, long,

float, hoac double

The same type as

the argument

max (argl,arg2)

Nhan vé gia tri 16n

argl, arg2 la mot

Nhan vé kiéu cung




trong hai tham s

biéu thirc kiéu int,
long, float,

double

hoac

kitu voi1 tham so

min (argl,arg2)

Nhan vé gia tri
nho trong hai tham

I4
A

SO

argl, arg2 lp mét
biuu thec kiuu int,
long, float, hoZc
double

Nhéan vé kiéu cung

kitu v6i tham so

ceil(arg) Nhan vé& gia tri |arg 1a biéu thac | double
nguyén nho hon |kiéu float hoic
hoic bang arg double

floor(arg) Nhan vé& gia tri |arg 1a biéu thac | double
nguyén 16n hon | kiéu float hoic
hoic bang arg double

round(arg) Tra vé gia tri|arg 1a biéu thic | Nhan vé kiéu int
nguyén gan arg|kiéu float hoidc |néu arg kiéu float,
nhat, gia tri nay | double nhan vé kit long
chinh 1a gia tri cua néu arg kiéu
arg sau khi da lam double
tron

rint(arg) Gidng nhu | arg 1a biéu thuc | double
round(arg) kiéu double

sqrt(arg) tinh cidn bac hai|arg 1a biéu thic | double
cua arg kiéu double

pow (argl,arg?) tinh arglarg?2 C4 argl va arg2 la | double

cac biéu thic kiéu




double

exp(arg) tinh earg arg 1a biéu thuc | double
kiéu double

log(arg) tinh logarithmé s6 | arg 1a biéu thirc | double
e cla arg kiéu double

random() Nhan v& mot sb | Khong co tham sé | double

gia ngau nhién

nam trong khodn

[0, 1)

Vi du vé cac ham toan hoc trong 16p Math, ban hiy gd doan chuong trinh sau va

cho chay thir dé thay duoc két qua tinh todn ciia cac ham toan hoc.

XI. Cic phép todn trén kiéu ki tw

Déi véi kiéu ki tu ta c6 thé thuc hién cac phép toan sé hoc (nhu: +, -, *,/ ) va cac

phép toan quan hé.

Vi du:
char kt1="A’;

char kt2=tk1+a;// kt2 nhan ky tu B
char kt3=(char)33*2;// kt3 nhan ky tu B

(kt1>kt2)= false;
(kt2=kt3)= false;




BAI 3 PIEU KHIEN LUONG CHUONG TRINH

Chuong trinh 1a mot dﬁy céc 1énh duoc bd tri thuc hién theo mdt trinh tu
nao d6, nhung d6i khi ta mudn diéu khién ludng thuc hién cua chuong trinh tuy
thudc vao diéu kién gi d6. Ngon ngit lap trinh java cung cap mot sd phat biéu cho

phép ta diéu khién ludng thuc hién cta chuong trinh, chung dugc liét ké trong

bang sau:
Kiéu 1énh Tir kho4
Lap while, do-while, for
Quyét dinh if-else, switch-case
Xir 1y 16i try-catch-finally, throw
Ré& nhanh break, continue, label:, return

1. cau truc ré nhanh

L.1. phdt biéu if

a) dang khuyét
Cu phap
if(Boolean-expression)
statement;

su hoat dong cua cau trac if thi€u dugc mo ta qua so do sau:



b) dang du

Cu phap
if(Boolean-expression)
statementl;
else
statement2;

su hoat dong cua cau trac if thieu dugc mo ta qua so do sau:

1.2. biéu thirc diéu kién
Cu phap:
Variable=booleanExpression? true-result-expression:

false-result-expression;

1.3. cdu triic switch
a) Dang khuyét
Cu phap
switch(biéu_thirc) {
case gt 1:

1énh 1; [ break;]
case gt 2:

1énh 2; [ break;]

case gt n:

1énh n; [ break;]



Sau day la so dd khdi mo ta sy hoat dong cua cAu trac r& nhanh switch dang thiéu

b) Dang du
Cu phap
switch(biéu_thirc) {
case gt 1:

1énh 1; [ break;]
case gt 2:

1€nh 2; [ break;]

case gt n:
1énh n; [ break;]
default:

lénh n+1;

Sau day la so dd khdi mo ta sy hoat dong cua cAu trac switch dang du

Chu y:

- biéu_thtrc phai 1a mot biéu thire c6 kiéu char, byte, short, int nhung khong thé 1a
kiéu long, néu biéu_thirc ¢6 kiéu khac vai cac kiéu liét ké & trén thi java s& dua ra
mot thong bao 10i.

- Néu biéu_thtrc bang gia tri cta gt i thi cdc lénh tir 1énh i cho dén lénh n néu
khong c6 default (Iénh n+1 néu cé default) s€ dugc thuc hi¢n.

- Cau lénh break thoat ra khoi ciu tric switch.

So dd khbi mé ta sy hoat dong cua cAu trac switch trong truong hop co6 1énh break



1.4 Todn tir diéu kién

Toan tir dieu kién 1a mdt loai toan tur dac bi€t vi n6 gom ba thanh phan cau

thanh biéu thtrc diéu kién. hay néi cach khéac toan tir diéu kién 13 toan tir 3 ngdi.
Cu phap :

biéu thivc 1? biéu thirc 2 : biéu thirc 3;

Trong d6

biéu thirc 1: Biéu thic 1 1a mot biéu thirc logic. Tt 14 nd tra tra vé gia tri True

hoac False

biéu thirc 2: Gia tri tra vé néu biéu thirc 1 nhan gia True.

biéu thire 3: Gia tri tra vé néu biéu thirc 1 nhan gia tri False

Chii y: Kiéu gia tri clia biéu thirc 2 va biéu thirc 3 phai twong thich v6i nhau.

Vi du: Doan bi€u thirc diéu kién sau trd vé gia tri “a 1a s6 chan” néu nhu gié tri cua
bién a la s6 chan, nguoc lai tra vé gia tri “a 1a s6 1&” néu nhu gid tri cia bién a 1a so

1é.

String result=a%2==0 ? “a la so chan” : “ala so lé”;

II. Cau triic lap while va do-while

1. Lap kiém tra diéu kién trude

Ta c6 thé sir dung cau triic while dé thyc thi l3p di 1ap lai mot 1énh hodc mot khoi
Iénh trong khi diéu kién dung

Cu phap:



while (BooleanExpression) {
Statement;

/

ta c6 thé thdy duoc ludng thuc hién cta chuong trinh thong qua so do khéi sau:

trude tién phat biéu while s& tinh gia tri ctia biéu thirc logic, néu gia tri cua biéu
thirc logic la dang thi cau I¢nh trong than cua while s€¢ dugc thuc hién, sau khi
thuc hién xong né tinh lai gia tri cta biéu thirc logic, néu gia tri dung no lai tiép
tuc thuc hién 1énh trong than while cho dén khi gia tri ctia biéu thirc sai.

Vi du:

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

String copyFromMe = "Copy this string until you " +

"encounter the letter 'g'.";

StringBuffer copyToMe = new StringBuffer();

inti=0;

char ¢ = copyFromMe.charAt(i);

while (¢! ="g") {
copyToMe.append(c);
¢ = copyFromMe.charAt(++i);

b
System.out.println(copyToMe);

}



b
Chu y:
+ biéu thic bén trong cip ngodc tron phai 13 mét biéu thie logic ( biéu thirc
tra vé gia tri true hoic false )
+ biéu thirc diéu kién phai nam trong cip ngoic tron
+ sau tir khod while ta chi ¢6 thé dat dugc duy nhat mot 1énh, do vay dé co
thé thyc hién nhiéu tic vu sau while ta phai bao chiing trong mot khdi 1énh
+ bén trong than cta vong ldp while ta nén co 1énh 1am thay ddi gia tri cia
biéu thirc logic, néu khong chung ta s& roi vao vong 1ap vo han.
+ cau Iénh trong than cAu trac while co thé khong dugc thuc hién 14n nao

(do biéu thirc 16gic ban dau c6 gia tri false )

2. Lip kiém tra diéu kién sau
Cu phap:

do {

statement(s);

} while (expression);
su hoat dong cua cAu tric nay duogc thé hién qua so dd sau:
Nhin vao so dd nay ta thdy sy hoat dong ctia n6 nhu sau:
bl) thuc hién 1énh
b2) sau khi thuc hién 1énh xong no tinh gia tri cua biéu thuc logic
b3) néu biéu thuc logic dung nd quay trd lai b1, néu sai thi b4
b4) két thic vong 1ap va thuc hién 1€nh sau do-while

vi du:

public class DoWhileDemo {



public static void main(String[] args) {

String copyFromMe = "Copy this string until you " +
"encounter the letter 'g'.";

StringBuffer copyToMe = new StringBuffer();

inti=0;

char ¢ = copyFromMe.charAt(i);

do {
copyToMe.append(c);
¢ = copyFromMe.charAt(++1);
+ while (c! ="'g");
System.out.println(copyToMe);
b
b
Chuy:
+ biéu thirc bén trong cip ngodc tron phai 1a mdt bicu thirc logic ( biéu thirc
tra vé gia tri true hoic false )
+ biéu thic diéu kién phai nam trong cip ngoic tron
+ sau tir khoa do ta c6 thé dit duge nhiéu 1énh
+ bén trong than cta vong lap do-while ta nén c6 I¢nh 1am thay doi gia tri
ctia biéu thuc logic, néu khong chung ta sé roi vao vong lp vo han.

+ cau 1énh trong than ciu trac do-while dugc thuc hién it nhit mot lan

I, Ciu triic for

day la cdu trac 1ap pho bién nhat trong cac ngdn ngit lap trinh, ma nodi dung cua

vong lap can phai lip di lap lai mot sé 1an biét trudce, cu phap cta nd nhu sau:



for (initialization,; termination; increment) {

Statement

/

Trong do:

- initialization la gid tri khdi tao truée khi vong Idp bdt dau, né chi dwoc thuwce hién
duy nhat mét lan trude khi vong lap bat dau

- termination la diéu kién ding dé két thiic qud trinh Iip

- increment la cdu lénh ding dé diéu khién qud trinh lap

- statement la cdu lénh ma ta can phai thuc hién lap di lap lai.

So do khoi dién giai sy hoat dong cia cau truc for sau:

Nhdn xét:

+ than cua ciu trac 1ap for ta chi c6 thé dat duoc duy nhat mét 1énh, do vay
dé c6 thé thuc hién nhiéu tac vy trong than for ta phai bao chung trong khdi
1énh

+ than vong 1ap for c6 thé khong duoc thuc hién 14n nao

+ cac phan initialization, termination, increment c6 thé khuyét tuy nhién
day phay danh cho né vin phai co

+ 56 lan thyc hién initialization=1

+ s6 1an thyuc hién termination = sb 1an lap +1

+ s6 1an thuc hién increment = s lan lap

+ ta ¢ thé dat mot vai khai bao bién trong phan initialization, nhu vi dy sau

+ ta ¢6 thé mo ta cu trac while thong qua ciu tric for nhu sau

for(; Boolean Expression;) statement;

Vi du: kiét ké ra 128 céc ki tu asciii dau tién
public class ListCharacters {
public static void main(String[] args) {

for( char ¢ = 0; ¢ < 128; c++)



if (¢! =26 )// ANSI Clear screen
System.out.println(

"value: " + (int)c +

" character: " + ¢);

h
s

Todn tiv ddy va vong lip for
Trong bai trudc ta di nhic dén toan tr diy (toan tir diy 1a mot diy cac 1énh don
duoc cach nhau boi dau phay), trong java chd duy nhit ma ta c6 thé dit toan tir
diy d6 1a bén trong cau trac lap for, ta c6 thé dit toan tir ddy ca trong phan
initialization 1An phan increment
Vi du vé toan tir diy

public class CommaOperator {

public static void main(String[] args) {

for(inti=1,j=1+10;1<5;

i+, j=1%2){
System.out.printin("i="+1+"j=" +));
b
}
b
Két qua chay chuong trinh sau:
i=1j=11
i=2j=4
i=3j=6
i=4j=8

1V. Lénh break va continue

Bén trong than cta cac cu trac lap ta c6 thé diéu khién ludng thuc hién bang cach



st dung Iénh break va continue, 1énh break s€ cham dat qué trinh 18p ma khong
thuc hién ndt phan con lai ciia cAu trac 1dp, continue s& ngung thuc thi phén con lai
ctia than vong lip va chuyén diéu khién vé diém béit dau cta vong lip, dé thuc
hién 1an ldp tiép theo, vi du sau chi ra cach sir dung break va continue bén trong

cau trac lap for va while

public class BreakAndContinue {
public static void main(String[] args) {
for(int1=0; 1< 100; i++) {

1f(i == 74) break;// Out of for loop

if(i % 9! = 0) continue;// Next iteration

System.out.println(1);
;
inti=0;

//' An "infinite loop":

while(true) {

i++;

intj=1%*27;

if(j == 1269) break;// Out of loop

if(i % 10! = 0) continue;// Top of loop
System.out.println(i);

b

b

b

két qua chay chuong trinh sau:
0
9
18
27



36
45
54
63
72
10
20
30
40

Bén trong cau triic lap for gia tri cua i khong thé dat duoc gia tri 100 vi phat biéu

break s& két thuc vong lap khi i=74

Chii y: Java khéng cé lénh nhdy goto, tuy nhién trong java vin cé mot vai vét
tich cua 1énh nhiy goto ( khét tiéng va duogc coi 1a ngué)n sinh cac 16i ) d6 14 1énh

break va continue

Nhan cua vong lap

Trong thuc té cac vong lip cd thé 10ng vao nhau, mirc d6 16ng nhau khong han
ché, thé thi cau hoi dit ra 13 1énh break s& thoat ra khoi vong 13p nao, cau tra 10i 13
no thodt ra khéi vong 1ip ma Iénh break dugc dit, thé thi lam cch nao ta c6 thé
cho no thoat ra khéi mot vong lip tuy y ndo d6, cau tra 10 1a java di ho trg cho ta
mot cong cu do6 1a nhan ctua vong lap.

Nhén 12 mét cai tén sau d6 c6 2 ddu cham

Vi du LabelName:

Chd duy nhat ma nhan c6 ¥ nghia d6 1a ngay trudc 1énh lip, ta khong thé co bat cir
mét 1énh nao nam gitra nhan va 1énh 13p, ta mo6 ta sy hoat dong, cach str dung nhan
cua vong ldp thong qua vi du sau:

public class LabeledFor {



public static void (String[] args) {
inti=0;

outer:// Can't have statements here
for(; true; ) {// infinite loop
inner:// Can't have statements here
for(; 1< 10; 1++) {

pri("i ="+ i);

ifi==2) {

prt("continue");

continue;

}

ifi==3) {

prt("break");

1++;// Otherwise 1 never

// gets incremented.

break;

b

ifi==7) {

prt("continue outer");

i++;// Otherwise 1 never

// gets incremented.

continue outer;

b

if(i==28) {

prt("break outer");

break outer;

}

for(intk =0; k <5; k++) {

if(k ==3) {



prt("continue inner");
continue inner;

b

b

b

b

// Can't break or continue
// to labels here

b

static void prt(String s) {
System.out.println(s);

b

b

két qua chay chuong trinh nhu sau:

1=0

continue inner
1i=1

continue inner
1=2

continue

1=3

break

1=4

continue inner
1=5

continue inner

1=6



continue inner
1=7
continue outer
1=8

break outer



Chuong 2
LAP TRINH HUONG POI TUQNG

L6p 1a khai niém trong tm cia lap trinh hudng ddi twong, java 13 ngdn ngi
1ap trinh hudng doi tuong, mot chuong trinh java gém mot tap cac doi tuong, cac
dbi tuong nay phdi hop véi nhau dé tao thanh mot tng dung hoan chinh. Cac ddi
tuong dugc mo ta qua khai niém 16p, 16p 1a sy mé rong khai niém RECORD trong
pascal, hay struct ciia C, ngoai cac thanh phan dir liéu, 16p con cd cac ham (
phuong thire, hanh vi ), ta ¢6 thé xem 16p 13 mot kiéu dit liéu, vi vay nguoi ta con
goi 16p 1a kiéu dir liéu dbi twong. Sau khi dinh nghia 16p ta co thé tao ra cac ddi
tuong ( bang cach khai béo bién ) ctia 16p vira tao, do vy ¢ thé quan niém 16p 1a

tap hop cac ddi tuong cung kiéu.



BAI 1 PINH NGHiA LOP

1. Khai bdo lép

1.1. Mot 16p duge dinh nghia theo miu sau:
[pbulic][final][abstract] class <tén_lop>{
// khai bdo cac thugc tinh

// khai bao cac phwong thirc

sau d4u 13 vi du don gian dinh nghia 16p ngan xép:

Class Declaration Class Body
™ public class Stack
1
‘ariahle s private Vector items; ¥
public Stack() £
Constructor itens = new Wector{l@);
F
public Chject push{Object item) {
itemns. addETement{item);
return item;
r
public synchronized Object popl) {
int len = itemns.sizei);
Object obj = null;
if {lan == &)
Methods throw new EmptystackException();
obj = items.elamentAt{lan - 13,
itams, ramoveElamentAt{lan - 13,
return obj;
r
public boolean isEmpty() I
if (items.size() == @)
return true;
alse
return false;
r
h

Téng quat: mot 16p dwoe khai bao dang sau:



[public][<abstract><final>][ class <Tén 16p>
[extends <Tén 16p cha>] [implements <Tén giao dién>] {

<Céc thanh phan cta 16p, bao gdm: thudc tinh va phuwong thic>

Trong do:

1) béi mac dinh mdot 16p chi co thé sir dung bd1 mot 16p khac trong cung mot goi
v6i 16p d6, néu mubn goi khac co thé st dung 16p nay thi 16p nay phai dugc
khai béo 1a 16p public.

2) abstract 1a b6 tir cho java biét day 1a mét 16p triru twong, do vay ta khong thé
tao ra mot thé hién cua 16p nay

3) final 12 b6 tir cho java biét day 13 mot 16p khong thé ké thira

4) class 13 tir khoa cho chuong trinh biét ta dang khai bdo mot 16p, 16p nay c6 tén
1a NameOfClass

5) extends 14 tir khoa cho java biét 10p nay nay duoc ké thira tir 16p super

6) implements 13 tir khod cho java biét 16p nay sé trién khai giao dién Interfaces,

day 1a mot dang twong ty nhu ké thira boi cta java.

Chu y:

1) Thudc tinh cta 16p 1a mot bién c6 kiéu dit liéu bat ky, nd c6 thé lai 1a mot bién
c6 kiéu 1a chinh 16p d6

2) Khi khai bao cac thanh phan cta 16p (thudc tinh va phuong thirc) ¢ thé dung
mot trong céac tir khoa private, public, protected dé gitro han sy truy cap dén
thanh phan do.
— c4c thanh phan private chi c6 thé sir dung dugc & bén trong 16p, ta khong thé
truy cdp vao cac thanh phin private tr bén ngodi 16p
— Cac thanh phan public c¢6 thé truy cap dugc ca bén trong 16p 1an bén ngoai
16p.
— céc thanh phén protected twong tu nhu cac thanh phan private, nhung c6 thé



truy cdp dwoc tr bit ct 16p con niao k& thira tr nd.
— Néu mot thanh phén cta 16p khi khai bao ma khong str dung mot trong 3 bd
tir protected, private, public thi su truy cap 1a ban bé, tirc 12 thanh phan nay c6
thé truy cap duoc tir bat cir 16p nao trong cing goéi véi 16p do.

3) Céc thudc tinh nén dé muc truy cap private dé dam bao tinh diu kin va lic d6
dé bén ngoai pham vi ciia 16p co thé truy cap duoc dén thanh phan private nay
ta phai tao ra cac phuong thirc phuong thirc get va set.

4) Céac phuong thirc thudng khai bao 1a public, dé chung co thé truy cap tir bit ctr
dau.

5) Trong mot t€p chuong trinh (hay con goi 1a mot don vi bién dich) chi c6 mot
16p dugc khai bao 13 public, va tén 16p public ndy phai trung véi tén cia tép ké

ca chir hoa, chir thuong

- Khai bao thugc tinh

Tré lai 16p Stack

public class Stack {
private Vector items;
// a method with same name as a member variable

public Vector items() {

Trong 16p Stack trén ta ¢c6 mdt thudc tinh dugc dinh nghia nhu sau:

private Vector items;

Vi¢c khai bao nhu trén dugc goi la khai bdo thudc tinh hay con goi 1a bién thanh

vién 16p



Téng quat viéc khai bao mot thudc tinh duoc viét theo mau sau:

ACCRES Return hethod

Lewel Type MHame OIS

public Cbject pushiObject item)

Trong do:

e accessLevel c6 thé la mét trong cdc tir public, private, protected hodc c6 thé bé
trbng, ¥ nghia cta cac bo tir ndy duge mé ta & phan trén

o - static la tww khod bdo rcfng ddy la mot thuoc tinh lop, no la mot thuoc tinh sw
dung chung cho ca 16p, n6 khong 1a cia riéng mot d6i twong nao.

e - transient va volatile chwa dwoc dung

o - typelda mét kiéu dir liéu ndo do

e name la tén cua thuoc tinh

Chu y: Ta phai phan bi¢t dugc viéc khai bao nhu thé nao 1a khai bao thudc tinh,

khai bao thé nao 1a khai bao bién thong thuong? Cau tra 10i 1a tat ca cac khai bao

bén trong thin ciia mot 16p va bén ngoai tat ca cac phuong thirc va ham tao thi d6

1a khai bao thudc tinh, khai bao & nhitng chd khéc sé& cho ta bién.

- Khai bdao phwong thirc
Trong 16p Stack trén ta c6 phuong thirc push dung dé day mot d6i tuong vao dinh

ngan x&p, n6 dugc dinh nghia nhu sau:

Method
Declaration | public Object pushi{Object item)
1
items, addETemaent{item);
hethod Body return item;
t

Ciing gidng nhu mot 16p, mot phuong thirc cling gdm c6 2 phan: phan khai bao va



phan thén
- Phan khai bao gdm c6 nhitng phan sau( chi tiét cua khai bao duoc mo ta sau):

ACCRSS Return hethod

Lewe| Type MHame OIS

public Object pushi{Object jtem)

- Phan than cua phuong thirc gdm cac 1énh dé mé ta hanh vi ciia phuong thirc, cac

hanh vi nay dugc viét bang cac 1énh cua java.

II. Chi tiét vé khai bdo mét phwong thire

1. Téng qudt mét phwong thivc dwoc khai bdo nhw sau:

accessLevel //mb ta muc do truy cap dén phuong thirc

static //day 1a phuong thtrc 16p

abstract //day 1a phuong thure khong c6 cai dat

final //phuong thire nay khong thé ghi de

native //phuong thire nay dugc viét trong mot ngdn ngir khac

synchronized  //day la phuong thirc dong bo

returnType //gié tri tra vé cua phuong thirc

MethodName  //tén cua phuong thirc

throws //khai bao cac ngoai 1& c6 thé dugc nem ra tir phuong

exception thirc

Trong do:

- accessLevel co thé 1a mot trong cac tir khoa public, private, protected hodc bo
trbng, ¥ nghia cta cac bd tir ndy dugc mé ta trong phan khai bao 16p

- static 14 tir khoa béo cho java biét day 1a mot phuong thirc 16p

- abstract tir khod cho biét day 12 mot 16p triru twong, nd khong c6 cai dit.

- final day 1a tir khoa bao cho java biét day 1a phuong thirc khong thé ghi de tir 16p



con
- native day 1a tir khoa bao cho java biét phuong thic nay duoc viét bang mot
ngdn ngit 1ap trinh ndo d6 khong phai 13 java ( thudng duge viét bang C/C++)

- synchronized day 1a mot phuong thirc dong bd, né rat hiru ich khi nhiéu phuong
thirc ciing truy cap dong thoi vao tai nguyén mién ging

- returnType 1a mot kiéu dit liéu, ddy 1a kiéu tra vé cua phuong thirc, khi phuong
thirc khong tra vé dit liéu thi phai dung tir khoa void

- MethodName 13 tén ctia phuong thirc, tén ciia phuong thirc dugc dit theo quy tic
dat tén cua java

- throws 13 tir khoa dung dé khai bao cc ngoai 18 ¢6 thé duoc ném ra tir phuong
thirc, theo sau tir khoa nay 1a danh sach cac ngoai 1& ¢6 thé duoc phuong thirc nay

ném ra

Chu y:
1) Néu trong 16p c6 it nhat mot phuong thirc triru twong thi 16p d6 phai 1a 16p
triru tuong
2) khong c6 thudc tinh triru tuong
3) ta khong thé tao d6i twong cua 16p triru tugng
4) khac véi ngdn ngir C/C++, java bit budc ban phai khai bao gia tri tra vé cho
phuong thirc, néu phuong thirc khong tra vé dir liéu thi dung tir khoa void
(trong C/C++ khi ta khong khai bao gia tri tra vé thi mic dinh gia tri tra vé 1a
int)
2. Nhén gid tri trd vé tir phwong thivc
Ta khai bao kiéu gia tri tra vé& tir luc ta khai bao phuong thirc, bén trong
than cua phuong thirc ta phai sir dung phat biéu return value; dé nhan vé két qua,
néu ham duoc khai bao kiéu void thi ta chi st dung phat biéu return; ménh dé

return doi khi con duge dung dé két thuc mot phuong thire.

3. Truyén tham sé cho phwong thirc



Khi ta viét cac phuong thirc, mot sd phuong thirc yéu cau phai c6 mot sb
tham sd, cac tham sd ctia mot phuong thirc duoc khai bao trong 10i khai bo
phuong thire, chung phai duoc khai bao chi tiét c6 bao nhiéu tham sb, mdi tham sb
can phai cung cip cho chiing mot cai tén va kiéu dir liéu ctia chung.

Vi du: ta c6 mot phuong thire dung dé tinh tong cta hai sb, phuong thirc nay duoc
khai b4o nhu sau:

public double tongHaiSo(double a, double b){

return (a + b);

h
1. Kiéu tham sé

Trong java ta c¢6 thé truyén vao phuong thirc mot tham sé c6 kiéu bat ky, tir

kiéu dir liéu nguyén thuy cho dén tham chiéu déi tuong.

2. Tén tham sé
Khi ban khai bdo mot tham s6 dé truyén vao phuong thirc thi ban phai cung
cip cho né mot cai tén, tén nay duoc st dung bén trong than cua phuong thirc dé

tham chi€u dén tham s6 dugc truyén vao.

Chii y: tén cua tham s6 co thé trung véi tén cta thudc tinh, khi d6 tén ctia tham sd
s€ “che” di tén cua phuong thuc, boi vdy bén trong than cua phuong thirc ma cé
tham s6 ¢6 tén trung véi tén cua thudc tinh, thi khi nhac dén cai tén dé co nghia la

nhac dén tham so.

3. Truyén tham sé theo tri

Khi goi mot phuong thirc ma tham sé cua phuong thirc ¢ kiéu nguyén
thuy, thi ban sao gia tri cua tham sb thuc su s& dugc chuyén dén phuong thirc, day
1a ddc tinh truyén theo tri ( pass- by — value ), nghia la phwong thtrc khong thé thay
d6i gié tri cta cac tham s truyén vao.

Ta ki€m tra diéu nay qua vi du sau:



public class TestPassByValue {
public static void test(int t) {
t++;

9

System.out.println("Gia tri ciia t bi?n trong ham sau khi tang len 1 la " + t);

}

public static void main(String[] args) {

intt=10;

System.out.println("Gia tri ctia t tru?c khi goi ham =" + t);
test(t);

System.out.println("Gia tri ctia t truoc khi goi ham =" + t);

}

ta se nhan duoc két qua ra nhu sau:
Gia tri cua t truoc khi goi ham = 10
Gia tri cua t bén trong ham sau khi tang len 11a 11

Gia tri cua t truoc khi goi ham = 10

4. Thdn ciia phuwong thirc
Trong vi dy sau than cua phuong thirc isEmpty va phuong thirc pop dugc in dam

va ¢c6 mau do

class Stack {

static final int STACK_EMPTY =-1;
Object[] stackelements;

int topelement = STACK_EMPTY;



boolean isEmpty() {

if (topelement == STACK_EMPTY)
return true;

else

return false;

b

Object pop() {

if (topelement == STACK_EMPTY)
return null;

else {

return stackelements[topelement--];

}
b

I, Tw khoa this

Thong thuong bén trong than cia mot phuong thirc ta ¢ thé tham chiéu

dén cac thudc tinh cua d6i tugng d6, tuy nhién trong mot sd tinh hudng dic biét

nhu tén cua tham s6 trung véi tén cua thude tinh, lac do dé chi cac thanh vién cua

d6i tuong d6 ta dung tir khoa this, tir khoa this ding dé chi ddi tugng nay.

Vi du sau chi ra cho ta thay trong tinh hudng nay bat budc phai dung tir khoa this

vi tén tham sb cua phuong thire tao dung lai tring véi tén cia thudc tinh

class HSBColor {

int hue, saturation, brightness;

HSBColor (int hue, int saturation, int brightness) {

this.hue = hue;
this.saturation = saturation;

this.brightness = brightness;



1V, Tw khoa super

Khi mot 16p duge ké thira tir 16p cha trong ca 16p cha va 16p con déu c6 mot
phuong thirc tring tén nhau, thé thi 1am thé nao c6 thé goi phuong thirc tring tén
d6 cua 16p cha, java cung cap cho ta tir khod super ding dé chi doi twong ciia I6p
cha

Ta xét vi du sau

class ASillyClass {
boolean aVariable;
void aMethod() {

aVariable = true;

class ASillierClass extends ASillyClass {
boolean aVariable;
void aMethod() {
aVariable = false;
super.aMethod();
System.out.println(aVariable);

System.out.println(super.aVariable);

}

trong vi du trén ta thay trong 16p cha c6 phuong thirc tén 1a aMethod trong 16p con
cling c6 mot phuong thirc cliing tén, ta con thiy ca hai 16p ndy cing c¢6 mét thude
tinh tén aVariable dé c6 thé truy cap vao cac thanh vién ciia 16p cha ta phai dung

tur khod super.



Chil ¥: ta khéng thé ding nhiéu tir khod ndy dé chi 16p éng, I6p cu... chang han

viét nhu sau 14 sai: super.super.add(1,4);

V. Swr dung lop

Sau khi khao mot mot 16p ta co thé xem 16p nhu 1a mot kiéu dit liéu, nén ta c6 thé
tao ra céc bién, mang cac doi tuong, viéc khai bdo mot bién, mang cac doi tuong
cling twong tuy nhu khai bao mot bién, mang cua kiéu dir liéu nguyén thuy
Viéc khai bao mot bién, mang dugc khai bao theo mau sau:

Tén_Lép tén bién;

Tén Lop tén mang[kich thudc mang];

Tén Lop[kich thuoc mang] tén _mang,
V& ban chat mdi ddi tuong trong java 13 mot con trd t6i mot ving nhd, ving nhé
nay chinh 1a ving nhé dung dé luu trir cdc thudc tinh, ving nhé danh cho con tro
nay thi dugc cap phat trén stack, con ving nhé danh cho cac thudc tinh cia ddi

twrong ndy thi dugc cip phat trén heap.

VI. Diéu khién viéc truy cdp dén cdc thanh vién ciia mot lép

Khi xay dung mot 16p ta c6 thé han ché su truy cap dén cac thanh vién cia
16p, tir mot ddi twong khac.

Ta tom tit qua bang sau:

Tu khoa |Truycap |Truycép |Truycap |Truy cdp trong Truy cap trong
trong trong 16p |trong I6p | 16p khéc cung go1 | 16p khac khac goi
chinh I6p |con cung |con khéc
do goi goi

private X - - - -

protected X X X X -

public X X X X X




default X X - X -

Trong bang trén thi X thé hién cho sy truy cap hop 1& con — thé hién khong thé
truy cip vao thanh phan nay.
1. Cdc thanh phdn private
Céc thanh vién private chi c¢6 thé sir dung bén trong 16p, ta khong thé truy cip
cac thanh vién private tir bén ngoai 16p nay.
Vidu
class Alpha
{
private int iamprivate;
private void privateMethod()
{
System.out.println("privateMethod");
}
b

class Beta {

void accessMethod()

{

Alpha a = new Alpha();
a.lamprivate = 10;// khong hop 1¢
a.privateMethod();// khong hop 1¢
b

h

2. Cdc thanh phin protected

Céc thanh vién protected s€ duoc thao ludn trong chuong sau



3. Cdc thanh phan public

Céc thanh vién public c6 thé truy cap tir bat cir dau, ta se xem vi du sau:
package Greek;

public class Alpha {

public int iampublic;

public void publicMethod() {
System.out.println("publicMethod");
b

}

package Roman;

import Greek.*;

class Beta {

void accessMethod() {
Alpha a = new Alpha();
a.lampublic = 10;// hop 1€
a.publicMethod();// hop 1€
b

b

4. Cdc thanh phan cé mikc truy xudt géi

khi ta khai bdo cac thanh vién ma khong str dung mdt trong cac tir public, private,
protected thi java mac dinh thanh vién d6 c6 mic truy cap goi.

Vidu



package Greek;

class Alpha {

int iampackage;

void packageMethod() {
System.out.println("packageMethod");
b

b

package Greek;

class Beta {

void accessMethod() {
Alpha a = new Alpha();
a.lampackage = 10;// legal
a.packageMethod();// legal
b

b



BAI 2 KHOI PAU VA DON DEP

1. Phwong thire tao dung (constructor)

1. Cong dung
Phuong thic tao dung la mdt phuong thirc cua 16p ( nhung khéa dac biét )
thuong dung dé khoi tao mot dbi twong méi. Thong thudng ngudi ta thudng sir
dung ham tao dé khai gan gia tri cho cac thudc tinh ctua doi tuong va co thé thuc
hién mot sb cong viéc can thiét khac nham chuén bi cho di tuong moi.
2. cach viét ham tao
a) diic diém ciia phuong thirc tao dung
e ham tao cé tén trung vdi tén cua 16p
e ham tao khong bao gio tra vé két qua
e no duogc java goi tu dong khi mot ddi tuong cua 16p duoc tao ra
e ham tao c6 thé co d6i s6 nhu cac phuong thic thong thudng khac

e trong mdt 16p c6 thé ¢ nhidu ham tao

b) vidu

vi du 1: st dung ham tao dé in ra man hinh xau “Creating Rock”
class Rock {
Rock() {// This is the constructor
System.out.println("Creating Rock");
b
b

public class SimpleConstructor {
public static void main(String[] args) {
for(int1=0;1<10; i++)

new Rock();// call constructor

}



vi du 2: st dung ham tao c6 doi

class Rock2 {
Rock2(int 1) {
System.out.println(

"Creating Rock number " + 1);

b
b

public class SimpleConstructor2 {
public static void main(String[] args) {
for(int1=0;1<10; i++)

new Rock2(i);// goi ham tao ¢ ddi

b

i~

3. Ham tao mac dinh

Khi xay dyng mot 16p ma khong xay dung ham tao thé thi java s& cung cip
cho ta mot ham tao khong ddi mic dinh, ham tao nay thuc chét khong lam gi ca,
néu trong 1op da co it nhat mot ham tao thi ham tao mic dinh s& khong dugc tao
ra, khi ta tao ra mot doi tuong thi s€ c6 mgt ham tao nao do duoc goi, néu trinh
bién dich khong tim thiy ham tao tuong tng no s& thong bao 16, diéu nay thudng
xay ra khi chiing ta khong x4y dung ham tao khong dbi nhung khi tao dung ddi

tuong ta lai khong truyén vao tham sé, nhu duoc chi ra trong vi du sau:

public class TestPassByValue {
public TestPassByValue(String s) {



System.out.println(s);
b
public static void main(String[] args) {
TestPassByValue thu = new TestPassByValue();
//18i vi 16p nay khong c6 ham tao khong ddi
TestPassByValue thul = new TestPassByValue("Hello World");
// khong van dé gi
b
b
4. Goi ham tao tir ham tao
Khi ban viét nhiéu ham tao cho 16p, c6 doi lac ban mudn goi mQt ham tao
nay tir bén trong mot ham tao khac dé tranh phai viét 1ap ma. Dé co thé goi dén
ham tao ta sir dung tir khoa this.
C phép this(danh sach d6i sd);
Vi du:
public class Test {
public Test ()
{
System.out.println("ham tao khong d6i");
b
public Test (int 1)
{
this();// goi dén ham tao khong ddi cia chinh 16p nay
b

public static void main(String[] args) {
TestPassByValue thu=new TestPassByValue(10);

}



Chu y:
1) bén trong ciu tir ta chi c6 thé goi duoc tdi da mot cau tir, didu nay c6 nghia la
ta khong thé goi duoc tir 2 cau tir trd 1én bén trong mot cau tir khac nhu duoc

chi ra trong vi du sau:

public class TestPassByValue {
public TestPassByValue() {
System.out.println("Day la ham tao khong doi");

}

public TestPassByValue(int 1) {

System.out.println("Day la ham tao doi so nguyen");

}

public TestPassByValue(String s) {
this();// khong thé goi hai ham tao trd 1én bén trong mot ham tao
this(10);

System.out.println("Day la ham tao doi so xau");

public static void main(String[] args) {
TestPassByValue thu = new TestPassByValue();//
TestPassByValue thul = new TestPassByValue("Hello World");//

}



b
2) khi goi mot ham tao bén trong mot ham tao khac thi 101 goi ham tao phai la

1énh dau tién trong than phuong thirc, nén vi du sau s& bi bao 16i

public class Test{

public Test () {

System.out.println("Day la ham tao khong doi");
b

public Test (String s) {

System.out.println("Day la ham tao doi so xau");
this();// goi dén cau tir phdi la 1énh dau tién

}

public static void main(String[] args) {
Test thu = new Test (“Hello World”);

}

néu cho dich vi du trén trinh bién dich s€ phan nan

"Test.java": call to this must be first statement in constructor at line 7, column 9

I1. Khéi khéi dAu vo danh va khoi khéi dau tinh
1. Khbi vo danh

Trong java ta co thé dit mot khéi 1énh khong thuoc mot phuong thirc nao,
nghia 13 khdi nay khong thudc bét ctr phuong thirc nao ké ca ham tao. khi d6 khdi
lénh nay duoc goi 1a khdi vo danh, khéi vo danh nay duoc java goi thyc thi khi
mét ddi tuong dugc tao ra, cac khdi vo danh duoc goi trudc ca ham tao, thong

thuong ta hay st dung khéi vo danh dé khoi dau cac thude tinh cua 16p hodc duoc



sir dung dé khoi tao cho céc thoc tinh cuia mot 16p vo danh(vi 16p vo danh khong
c6 tén do vay ta khong thé viét ham tao cho 16p nay, trong truong hop nay khdi vo

danh 1a giai phap duy nhét )

Vi du: & vi du ndy ta c¢6 3 khéi vo danh, khi chay java cho thuc thi cac khéi vo

danh nay theo thir tw tir trén xudng dudi

public class Untitled1 {
// ham tao
public Untitled1 (){
System.out.println ( "Day la ham tao" );
b
// bét dau khoi vé danh
{
System.out.println ( "khoi khoi dau thu 3 ");
M/ két thiic khéi vé danh

//bdt dau khoi vé danh
{

System.out.printin ( "khoi khoi dau thu 1 ");
M/két thiic khoi vé danh

// bat dau khéi vé danh

{
System.out.println ( "khoi khoi dau thu 2 ");

M/két thiic khoi vo danh

public static void main ( String[] args )



Untitled1 dtl = new Untitled1 ();
Untitled1 dt2 = new Untitled1 ();

}

khi chay chuong trinh s& cho két qua sau:

khoi khoi dau thu 3
khoi khoi dau thu 1
khoi khoi dau thu 2
Day la ham tao

khoi khoi dau thu 3
khoi khoi dau thu 1
khoi khoi dau thu 2
Day la ham tao

2. Khoi khéi dau tinh

Khéi khoi dau tinh 1a mot khéi 1énh bén ngoai tit ca cac phuong thirc, ké ca ham
tao, trudc khoi 1énh nay ta dat tir khoa static, tir khoa nay bao cho java biét day 1a
khéi khoi dau tinh, khdi ndy chi duoc goi 1 1an khi ddi twong dau tién cta 16p nay
duoc tao ra, khdi khoi dau tinh nay cling dugc java goi tu dong trudc bét cir ham
tao nao, thong thudng ta st dung khdi khoi dau tinh dé khai dau cac thude tinh
tinh ( static ), sau ddy 1a mot vi du c6 1 khdi khoi du tinh va mot khéi vo danh, dé

ban thay duoc su khac nhau gitta khdi khoi dau tinh va khéi vo danh

public class Untitled1
{



public Untitled1 ()
{

System.out.println ( "Pay la ham tao" );

static {// ddy la khéi khoi dau tinh

System.out.println ( "Bdy la khoi khéi dau tinh");

System.out.printin("Khéi nay chi dwoc goi 1 lan khi thé hién dau tién cia
lop duoc tao ra”);

/

{//day la khoi vé danh
System.out.println ( "Pay la khoi vé danh ");

public static void main ( String[] args )

{
Untitled! dt1 = new Untitled] ();// tao ra thé hién thir nhat cua 16p
Untitled1 dt2 = new Untitled1 ();/ / tao tiép thé hién thu 2 cua 16p
}
}

khi cho chay chuong trinh ta s& dugc két qua ra nhu sau:

Pay 1a khoi khoi dau tinh
Khoi nay chi dugc goi 1 1an khi thé hién dau tién cta 16p dugc tao ra

Pay 1a khéi v danh



Day 1a ham tao

Pay 1a khéi v6 danh

bay la ham tao

Nhin vao két qua ra ta thiy khdi khéi dau tinh chi duoc java goi thuc hién 1 1an
khi ddi tuong dau tién cua 16p niy duoc tao, con khdi vo danh duoc goi mdi khi

mot do1 tugng maéi dugce tao ra

II1. Don dep: két thic va thu rac

1. Phwong thuec finalize

Java khong c6 phuong thirc hiy bd. Phuong thuc finalize tuong ty nhu
phuong thirc huy bo ciia C++, tuy nhién n6 khong phai 1a phuong thic huy bo. S¢
di n6 khong phai 12 phuong thirc hity bo vi khi dbi trong duoc huy bé thi phuong
thirc nay chua chic di dugc goi dén. Phuong thire nay duoc goi dén chi khi bd thu
rac cua Java dugc khéi dong va luc do doi tuong khong con dugc st dung nira. Do

vy phuong thirc finalize ¢ thé khong dugc goi dén.

2. Co ché gom rdc ciia java

Nguoi lap trinh C++ thuong st dung toan tir new dé cap phat dong mot doi
tuong, nhung lai thudng quén goi toan tir delete dé giai phong ving nhé nay khi
khong con dung dén nira, diéu nay lam ro ri b nhd doi khi dan dén chuong trinh
phai két thiic mot cach bat thudng, qua that dau 1a mot diéu toi té. Trong java ta
khong can quan tdm dén diéu do, java c6 mot co ché thu rac tu dong, n6 du thong
minh dé biét dbi twong twong nao khong ding nira, roi nd tu dong thu héi ving

nhG danh cho dbi twong do.

Trong ngdn ngit C++ khi mot ddi twong bi pha huy, sé c6 mot ham dugc

goi tuy dong, ham nay dugc goi la huy tir hay con goi 1a ham huy, thong thuong



ham ham huy mac dinh 1a du 1a da dé don dep, tuy nhién trong mot sO truong hop
thi ham huy mic dinh lai khong thé dap tng dugc, do vay ngudi 1ap trinh C++,
phai viét ra ham huy riéng dé lam viéc d0, tuy nhién java lai khong c6 khai niém

ham huy hay mot cai gi do tuong tu.



BAI 3 CAC THANH PHAN TINH

I. Thudc tinh tinh

Thudc tinh dugc khai bao véi tir khod static goi 1a thudc tinh tinh
Vi du:
class Static{
static int 1 = 10;// Pay la thudc tinh tinh
int j = 10;// Day la thudc tinh thuong

+ Cac thudc tinh tinh duoc cﬁp phat mgt vung bo nhd c¢d dinh, trong java by nhd
danh cho cac thudc tinh tinh chi duoc cp phat khi 1an dau tién ta truy cap dén no.
+ Thanh phan tinh 1a chung cua ca 16p, né khong 1 cua riéng mot ddi twong nao
ca.
+ Pé truy xuat dén thudc tinh tinh ta c6 thé dung mot trong 2 cach sau:
tén_lop.tén_thudc tinh tinh;
tén_dbi tuong.tén thudc tinh_tinh;
ca 2 cach truy xuét trén déu c6 tac dung nhu nhau
+ khéi gan gia tri cho thudce tinh tinh
thanh phan tinh dugc khoi gan bang mot trong 2 cach sau:
e St dung khi khoi dau tinh (xem lai bai trudc )
e Sir dung khdi dau tryuc tiép khi khai bao nhu vi du trén
Chii y: ta khéong thé sir dung ham tao dé khéi dau cdc thude tinh tinh, béi vi ham
tao khong phai la phuong thure tinh.

I1. Phwong thirce tinh

Mot phuong thirc dugc khai bao 1a static dugc goi 1a phuong thic tinh
Vi du:



class Static{
static int 1;// DPay la thudc tinh tinh
// phuong thurc tinh
static void println (){

System.out.println (i );

+ Phuong thirc tinh 1a chung cho ca 16p, n6 khong 1€ thudc vao mot doi tuong cu
thé nao
+ Loi goi phuong thirc tinh xuat phat tir:

tén ctia 16p: tén_16p.tén_phuong thirc_tinh(tham sb);

tén ctia dbi twong: tén_d6i_twong. tén_phuong_thic_tinh(tham so);

+ Vi phuong thirc tinh 1a doc 1ap voi dbi tugng do vay & bén trong phuong thic
tinh ta khong thé truy cap cac thanh vién khong tinh cua 16p do, tirc 1a bén trong
phuong thirc tinh ta chi c6 thé truy cap dén cac thanh vién tinh ma thoi.

+ Ta khong thé sir dung tir kho4 this bén trong phuong thirc tinh



BAI 4 NAP CHONG PHUONG THUC

I. Khai niém vé phwong thwe boi tai

Java cho phép ta xay dung nhiéu phuong thirc tring tén nhau, trong ciing mot
16p, hién tuong cac phuong thirc trong mot 16p c6 tén giébng nhau duoc goi 1 boi

tai phuong thtrec.

I1. Yéu cAu ciia cic phwong thirc boi tai

Do sir dung chung mdt céi tén cho nhiéu phuong thirc, nén ta phai cho java biét
can phai goi phuong thirc nao dé thuc hién, java dua vao su khac nhau vé b luong
dbi cling nhu kiéu dir liéu cua cac ddi nay dé phan biét cac phuong thic tring tén

do.

Vi du:
public class OverloadingOrder {
static void print(String s, int 1) {
System.out.println(
"String: " +s +
" int: " +1);
b
static void print(int i, String s) {
System.out.println(
"int: "+ 1+
" String: " + s);
b
public static void main(String[] args) {
print("String first", 11);
print(99, "Int first");

}
s



Chu y:

1) néu néu java khong tim thdy mot ham boi tai thich hop thi né s& dua ra mot
thong bao 16i

2) ta khong thé st dung gi tri tra vé& ctia ham dé phan biét sy khac nhau giita
2 phuong thirc boi tai

3) khong nén qua lam dung cic phuong thirc bdi tai vi trinh bién dich phai mét
thoi gian phan doan dé tim ra ham thich hop, diéu nay déi khi con dan dén
sai sot

4) khi goi cic ham nap chdng ta nén c6 1énh chuyén kiéu trdng minh dé trinh
bién dich tim ra ham phi hgp mot cach nhanh nhat

5) trong java khong thé dinh nghia chong toan tir nhu trong ngdn ngit C++, cd
thé day 1a mot khuyét diém, nhung nhimng ngudi thiét ké java cho rang diéu

nay 1a khong can thiét, vi né qua phtc tap.

BAI 5 KE THUA (INHERITANCE)

L. Lép co sé va lép din xuit

- Mot 16p dugc xdy dung thong qua ké thira tir mot 16p khac goi 1a 16p dan xuét
(hay con goi 1a 16p con, 16p hau dué ), 16p dung dé xdy dung 16p dan xuat duoc
g0i 14 16p co s¢ (‘hay con goi 13 16p cha, hodc 16p to tién )

e Mot 16p dan xuat ngoai cac thanh phan cua riéng nd, nd con dugc ké thira tat

ca cac thanh phan cua 16p cha

I1. Cach x4y dung 16p din xuit

Dé nodi 16p b 1a din xuét cua 16p a ta dung tir khoa extends, ct phap nhu
sau:
class b extends a{

// phan than cta 16p b



I, Thiva ké cdc thudc tinh

Thoc tinh cta 16p co sé duoc thira ké trong 16p dan xuét, nhu vay tap thudc tinh
ctia 16p dan xudt s& gdm: cac thudc tinh khai bao trong 16p dan xuét va cac thudce
tinh ciia 16p co s, tuy nhién trong 16p dan xuat ta khong thé truy cap vao cac

thanh phan private, package cta 16p co s&

1V. Thira ké phwong thirc

L&p dan xuét ké thira tit ca cac phuong thice caa 16p co so trir:
e Phuong thtrc tao dung

e Phuong thtc finalize

V. Khéi dau 16p co sé

L6p dan xuat ké thira moi thanh phan cua 16p co, diéu nay dan ta dén mot
hinh dung, 13 16p dan xuit c6 cing giao dién véi 16p co sé va c6 thé co cac thanh
phan moi bd sung thém. nhung thyuc té khong phai vay, ké thira khong chi 13 sao
chép giao dién cta 16p cua 16p co s¢. Khi ta tao ra mot dbi tuong cua 16p suy dan,
thi n6 chira bén trong ndé mdt sy vat con cua 16p co so, sy vat con nay nhu thé ta
d3 tao ra mot sy vat tudng minh cua 16p co so, thé thi 16p co sé phai duoc bao
dam khéi dau ding, dé thuc hién diéu d6 trong java ta lam nhu sau:

Thiee hién khoi dau cho 10p co sé bang cdch goi cdu tir ciia I6p co s6 bén trong
cau tr cia I6p dan xudt, néu ban khong lam diéu nay thi java sé lam giip ban,
nghia la java luén tw déng thém 1oi goi cdu tir ciia I6p co' s6 vao cdu tir ciia 16p
dan xudt néu nhw ta quén lam diéu do, dé cé thé goi cdu tir cia I6p co s6 ta sir

dung tir khoa super

Vi duy 1: vi du nay khong goi cdu tir ctia 16p co s& mot cach twong minh

class B



{
public B ()

{

System.out.println ( "Ham tao cta lop co so" );

public class A

extends B

{

public A ()

{// khong goi ham tao cta l6p co s& tuong minh

System.out.println ( "Ham tao cua lop dan xuat" );

public static void main ( String arg[] )

{
A thu =new A ();

Két qua chay chuong trinh nhu sau:
Ham tao cua lop co so

Ham tao cua lop dan xuat

Vi du 2: vi du nay str dung tir khoa super dé goi ciu tir cta 16p co s& mot cach
tuong minh
class B

{



public B ()

{
System.out.println ( "Ham tao cia lop co so" );
b
b
public class A
extends B
{
public A ()
{
super();// goi tao cua 16p co s& mot cach tuong minh
System.out.println ( "Ham tao cua lop dan xuat" );
b

public static void main ( String arg[] )

{
A thu =new A ();

b

}
khi chay chung trinh ta thiy két qua giéng hét nhu vi du trén
Chii ¥ 1: néu goi tudng minh cau tir caa 16p co so, thi 11 goi ndy phai 14 1énh dau
tién, néu vi dy trén d6i thanh

class B

{
public B ()

{

System.out.println ( "Ham tao cta lop co so" );



public class A

extends B

{

public A ()

{// Loi goi cau tir cta 16p co so khong phai 12 1énh dau tién
System.out.println ("Ham tao cta lop dan xuat");

super ();

public static void main ( String arg[] )

{
A thu =new A ();
}
§
néu bién dich doan mi nay ta s& nhan duoc mot thong bao 16i nhu sau:

"A.java": call to super must be first statement in constructor at line 15, column 15

Chii § 2: ta chi c6 thé goi dén mot ham tao cua 16p co sd bén trong ham tao cla
16p dan xudt, vi du chi ra sau d3 bi bao 15
class B

{
public B ()

{

System.out.println ( "Ham tao cia lop co so" );



public B (int1)

{
System.out.println ( "Ham tao cta lop co so" );
b
b
public class A
extends B
{
public A ()
{
super ();
super ( 10 );/ / khong thé goi nhiéu hon 1 ham tao cta 1p co s
System.out.println ( "Ham tao cua lop dan xuat" );
b

public static void main ( String arg[] )

{
A thu =new A ();

1. Trit tw khéi ddu

Trat ty khoi dau trong java duge thuc hién theo nguyén tic sau: java s& goi
ciu tir ctia 10p co sé trude sau d6 méi dén cau tir cua 16p suy dan, diéu nay co
nghia 13 trong cay pha hé thi cac ciu tir s& duoc goi theo trat ty tir gdc xudng dan

dén la



2. Trat tw don dep
Maic du java khong c¢6 khai niém huy tir nhu cua C++, tuy nhién bd thu rac
clia java van hoat dong theo nguyén tic lam viéc cta cau tir C++, tic 1a trat tu thu

rac thi nguogc lai so véi trat tu khot dau.

VI. Ghi de phwong thirc ( Override )

Hién tuong trong 10p co sé va 16p dan xuat c6 hai phuong thirc gidng hét
nhau ( ca tén 13n bo tham s6) goi 1a ghi d& phuong thirc ( Override ), cha ¥

Override khac Overload.

Goi phwong thirc bi ghi de cua lop co so
Bén trong 16p dan xuat, néu co hién tugng ghi dé thi phwong thirc bi ghi dé cua 16p
co s& s& bi an di, dé c6 thé goi phuong thirc bi ghi dé cua 16p co so ta dung tir
khod super dé truy cap dén 16p cha, ct phéap sau:

super.overriddenMethodName();

Chii y: Néu mot phuong thirc cia 16p co so bi boi tai ( Overload ), thi né khong
thé bi ghi d¢ ( Override ) & 16p dan xuit.

VI. Thanh phén protected

Trong mdt vai bai trude ta dd 1am quen v6i cac thanh phan private, public,
sau khi da hoc vé ké thira thi tir khod protected cudi cung da c6 y nghia.
Tir khoa protected bao cho java biét ddy 1a thanh phan riéng tu ddi véi bén ngoai

nhung lai san sang véi cac con chau

VII. Tur khoda final

Tir khoa final trong java c6 nhiéu nghia khac nhau, nghia cta né tuy thudc vao

ngtt canh cu thé, nhung nodi chung ndé muon ndi “cdi nay khong thé thay doi



duoc”.

1. Thugc tinh final
Trong java cach duy nhét dé tao ra mot hang 13 khai bao thudc tinh 1a final

Vi du:

public class A

{

// dinh nghia hang tén MAX_ VALUE gi4 tri 100
static final int MAX VALUE = 100;

public static void main ( String arg[] )

{
A thu =new A ();
System.out.printin("MAX VALUE=" +thu MAX VALUE);
b
b
Chuy:

1) khi da khai bdo mot thudc tinh 14 final thi thudc tinh nay la hang, do vay ta
khong thé thay ddi gia tri ctia nd

2) khi khai bao mot thudc tinh 13 final thi ta phai cung cép gia tri ban dau cho no

3) néu mét thudce tinh vira 13 final vira 1a static thi n6 chi c6 mot ving nhé chung

duy nhat cho ca 16p

2. Poi 56 final

Java cho phép ta tao ra cac d6i final bang viéc khai bao chiing nhu vay bén
trong danh sach d6i, nghia 13 bén trong than ciia phuong phap nay, bat cr cb ging
nao dé thay doi gia tri ctia d6i déu gay ra 13i lac dich
Vi du sau b bao 15i ltc dich vi né cb gang thay doi gia tri ctia d6i final

public class A



{

static public void thu ( final int1)

{
i=i+1;//khong cho phép thay ddi gi tri ciia tham s6 final
System.out.println (1);;

public static void main ( String arg[] )

{
inti=100;
thu (1);

}

}

chuong trinh nay s& bi bao 16i:
"A.java'": variable i might already have been assigned to at line 5, column 9

3. Phwong thure final
Mot phuong thirc binh thuong co thé bi ghi dé ¢ 16p dan xuat, d6i khi ta
khong mudn phuong thic cia ta bi ghi d¢ & 16p din xuat vi 1y do gi d6, muc
dich chu yéu ctia cac phuong thire final 13 tranh ghi d¢, tuy nhién ta thdy rang
cac phuong thirc private s& tu dong 1a final vi ching khong thé thay duoc trong
16p dan xuét 1én chiing khong thé bi ghi d¢, nén cho du ban c6 cho mot phuong
thirc private 14 final thi ban ciing cha thdy mot hiéu ing nao
4. Lop final
Néu ban khong muén ngudi khac ké thira tir 16p ciia ban, thi ban hay dung
tir khod final dé ngdn can bat ctr ai mudn ké thira tir 16p nay.

Chii y: do mét I6p 1a final (tirc khong thé ké thira )do vdy ta khéng thé nao ghi



d¢ cac phuong thirc cia 16p nay, do vay dung c¢d ging cho mot phuong thirc

cua 16p final 1a final



BAI 6 LOP CO SO TRUU TUQNG
Mot 16p co so triru tugng 1a mat 16p chi dugc dung lam co s& cho cac 16p khac,
ta khong thé tao ra thé hién cua 16p ndy, boi vi né duge dung dé dinh nghia mot

giao dién chung cho céc 16p khac.

Phwong thirc triru twgng

Mot 16p triru twong c6 thé chira mot vai phuong thic triru twong, do 16p triru

tuong chi lam 16p co s& cho cac 16p khéc, do viy cac phuong thirc triru tugng

cling khong dugc cai dit cu thé, ching chi gém 6 khai bdo, viéc cai dit cu thé s&

danh cho 16p con

1. Chuy:

1) néu trong 16p c6 phuong thirc triru twong thi 16p d6 phai duoc khai bao 13 triru
tuong

2) néu mot 16p ké thira tir 16p triru twong thi: hodc ching phai ghi dé tat ca cac
phuong thire 4o cua 16p cha, hodc 16p do phai 1a 16p triru tugng

3) khong thé tao ra ddi tuong cua 16p triru twong



BAI 7 DA HINH THAI

Pa hinh thai trong 13p trinh hudéng d6i tuong dé cap dén kha ning quyét

dinh trong lac thi hanh (runtime) ma nao s& duoc chay, khi c6 nhiéu phuong thirc

trung tén nhau nhung & cac 16p c6 cap bac khac nhau.

Chii y: kha ndang da hinh thdi trong ldp trinh huéng doi twong con dwoc goi véi

nhiéu cai tén khac nhau nhu: twong tmg boi, két ghép dong, ..

Pa hinh thai cho phép cac van dé khac nhau, cac ddi twong khac nhau, cic phuong

thirc khac nhau, cc cach giai quyét khac nhau theo cung mét lugc dd chung.

Cac bude dé tao da hinh thai:

l.

Xay dung 16p co s& ( thuong 1a 16p co so triru tugng, hoac 1a mot giao dién),
16p nay s& duoc cac 16p con md rong( d6i voi 16p thudng, hodc 16p triru
tugng), hodc trién khai chi tiét ( ddi v6i giao dién ).

2. Xay dung céac 16p dan xuét tir 10p co s vira tao. trong 16p dan xuét nay ta
s& ghi dé cac phuong thirc ctia 16p co so( d6i voi 16p co so thuong), hodc trién

khai chi tiét n6 ( d6i véi 16p co sé triru tugng hodc giao dién).

. Thuc hién viéc tao khuon xudng, thong qua 16p co s, dé thuc hién hanh vi da

hinh thai

Khai ni¢m vé tao khudn 1én, tao khuoén xuong

Hién tuong mot dbi tuong cua 16p cha tham tro dén mot ddi tuong cua lop con
thi duoc goi 1a tao khudn xuéng, viéc tao khudn Xuéng luén dugc java Chép
thuan, do vay khi tao khuén xudng ta khéng can phai ép kiéu tuong minh.

Hién tugng mot dbi tuong cua 16p con tham tro té1 mot dbi tuong cua 16p cha
thi dugc goi 1a tao khuon 1€n, viéc tao khuon 1én 14 an toan, vi mét doi tuong
ctia 16p con ciing c¢6 ddy du cc thanh phan cua 16p cha, tuy nhién viéc tao

khuon 1én s& bi bao 15i néu nhu ta khong ép kiéu mét cach tuong minh.



BAI 8 GIAO DIEN, LOP TRONG, GOI
Giao dién la mot khai niém dugc java dua ra voi 2 muc dich chinh:
e Dé tao ra mot 16p co s& thuan 4o, mot 16p khong co bat ¢ ham nao duge cai
dat
e Thuyc hién hanh vi tuong ty nhu ké thira boi, boi trong java khong c6 khai niém
ké thira boi, nhu ctia C++
Lép trong cho ta mdt cach thic tinh vi dé che gidu ma mot cach t6i da, trong java
ta c6 thé dinh nghia mot 16p bén trong mot 16p khéc, tham chi ta con c6 thé tao 16p
trong, bén trong than ciia modt phuong thirc, diéu ndy cho phép ta c6 thé tao ra cic
16p cuc bd, chi dugc st dung ndi by bén trong mot don vi d6. Ta khong thé tao ra

mot 16p trong, trong ngdn ngir C++

I. Giao dién

Tu khoa interface da dua khai niém abstract di xa thém mdt budc nira. Ta
c6 thé nghi né nhu 1a mot 16p abstract “thuan tuy”, nd cho phép ta tao ra mot 16p
thuan 4o, 16p nay chi gom tip cac giao dién cho cac 16p mudn dan xuat tir nd, mot
interface ciling c6 thé co cac truong, tuy nhién java ty dong lam cac trudng ndy

thanh static va final

pé tao ra mot interface, ta dung tir khoa interface thay vi tir khoa class. Mt
interface gom c6 2 phan: phan khai bao va phan than, phan khai bao cho biét mot
sd thong tin nhu: tén cta interface, n6 c6 ké thira tir mot giao dién khac hay khong.
Phan than chira cac khai bao hang, khai bio phuong thirc ( nhung khong c6 cai
dit). Gidng nhu mot 16p ta ciing ¢ thé thém bd tir public vao trude dinh nghia cua

interface. Sau day 1a hinh danh ctia mot interface.



ok s public 1ncerface ScocKeaccher {

final String sunTicker = "SUNW": —‘\.\ Canstant
final 5tring oracleTicker = "ORCL"; rﬁﬁﬂlr 5“:':”;
w final 5tring ciscoTicker = "C500"; J
¥

void valueChanged (String tickerSymbol.

hiethod
double newValue); 71— o

Deslaranon

Nhung do java ty dong lam céc trudng thanh final nén ta khong can thém bo tir
nay, do vy ta c6 thé dinh nghia lai giao dién nhu sau:
Nhung do java ty dong 1am céc trudong thanh final nén ta khong can thém bo tir

nay

public interface StockWatcher

{

final String

sunTicker = "SUNW";

final String oracleTicker = "ORCL";

final String ciscoTicker = "CSCO";

void valueChanged(String tickerSymbol, double newValue);

}

1. Phin khai bao ciia giao dién

Tong quat phan khai bao cua mot giao dién c6 cau tric tong quat nhu sau:

Public //giao dién nay la cong cOng

interface InterfaceName //tén cua giao dién

Extends Superinterface //giao dién nay 1a mé rong cua 1 giao dién
khac



InterfaceBody //théan cua giao dién

}

Trong ciu trac trén cd6 2 phan bat budc phai c6 d6 1a phan interface va

InterfaceName, cdc phan khdc la tuy chon.

2. Phén than

Phén than khai bao cac cic hang, cac phuong thirc rong ( khong co cai dit ), cac

phuong thirc ndy phai két thuc véi ddu cham phay *;, boi vi ching khéng c6 phan

cai dat

Chu y:

1) Tat ca cac thanh phﬁn cua mot giao dién tu dong 1a public do vay ta khong can
phai cho bd tir ndy vao.

2) Java yéu ciu tit ca cac thanh phan cua giao dién phai 1a public, néu ta thém cac
bo tir khac nhu private, protected trudc cic khai béo thi ta s& nhan dugc mot 13i
luc dich

3) Tat ca cac truong ty dong 1a final va static, nén ta khong can phai cho b tir

nay vao.

3. Trién khai giao dién

Boi mot giao dién chi gdm cac mo ta chung khong c6 phan cai dit, cic giao dién
dugc dinh nghia dé cho cac 16p dan xuat trién khai, do vay cac 16p dan xuét tir 16p
nay phai trién khai ddy du tit ca cac khai bédo bén trong giao dién, dé trién khai
mot giao dién ban bao gdm tir khoa implements vao phan khai bao 16p, 16p cua
ban c6 thé trién khai mot hodc nhiéu giao dién ( hinh thtrc ndy twong ty nhu ké
thira boi cia C++)

Vidu

public class StockApplet extends Applet implements StockWatcher {



public void valueChanged(String tickerSymbol, double newValue) {
if (tickerSymbol.equals(sunTicker)) {

} else if (tickerSymbol.equals(oracleTicker)) {

} else if (tickerSymbol.equals(ciscoTicker)) {

Chu y:

1) Néu mot 16p trién khai nhiéu giao dién thi cac giao dién nay duogc li¢t ké cach
nhau béi dau phay *,’

2) Lép trién khai giao dién phai thuc thi tit ca cac phuong thirc duoc khai bao
trong giao dién, néu nhu 16p d6 khong trién khai, hodc trién khai khong hét thi
n6 phai duoc khai bao 1a abstract

3) Do giao dién ciing 13 mot 16p triru twong do vay ta khong thé tao thé hién cua
giao di¢n

4) Mot 16p co thé trién khai nhiéu giao dién, do vay ta co lgi dung diéu nay dé
thuc hién hanh vi ké thira boi, von khong dugc java ho tro

5) Mot giao di¢n cé thé mé rong mot giao dién khac, bﬁng hinh thirc ké thira

II. Lop trong

C6 thé dat mot dinh nghia 16p nay vao bén trong mét 16p khac. diéu nay
duoc goi la 16p trong. Lép trong 1a mot tinh ndng c6 gia tri vi nd cho phép ban gop

nhom cac 16p vé mat logic thudc v€ nhau va dé kiém sodat tinh thay dugc cua céac



16p nay bén trong 16p khac. Tuy nhién ban phai hiéu rang 16p trong khong phai 13
1a hop thanh
Vi du:

public class Stack {

private Vector items;
.. .//code for Stack's methods and constructors not shown...

public Enumeration enumerator() {

return new StackEnum();

}

class StackEnum implements Enumeration {
int currentltem = items.size() - 1;

public boolean hasMoreElements() {

return (currentltem >= 0);

}

public Object nextElement() {

if ('hasMoreElements())

throw new NoSuchElementException();

else

return items.elementAt(currentltem--);

b
}
b
Lép trong rat hiru hiéu khi ban ban mudn tao ra cac 16p diéu hop ( dugc ban ki khi

noi vé thiét ké giao dién nguoi dung )



Bai 9 MANG, XAU KY TU, TAP HQP

1. Mdng

1. Ming I chiéu

a) Khai bao

Cu phap khai béo:

- KDL tén _mdang(];//Khai bao mdt con tro mang
- KDL [|tén _mdng;//nhu trén
- KDL tén _mang[] = new KDL[spt];//Tao ra mOt mang co spt phan ttr

Trong ct phap trén thi:

e KDL 1a mét kiéu dit liéu bat ky nhu: kiéu nguyén thuy, kiéu dbi twong... né
xéc dinh kiéu dir liéu cta timg phén tir cia mang.

e Spt 13 s6 phan tir cia mang.

Chu y:

e Mang trong Java la mot doi tuong

e Ciing nhu cc ddi teong khac, mang phai dugc tao ra bang toan tir new nhu
sau:

Tén _mang=new KDL/[spt];

e Khi mang duoc tao ra thi moi phén tir cia mang s€ nhan magt gia tri mac dinh,
quy tac khéi tao gid tri cho cac phan tir cia mang ciing chinh 1 quy tac khéi
dau gia tri cho cac thudc tinh cua dbi twong, tirc 1a mdi phan tir cia mang s&
nhan gia tri:
+0 néu KDL 1a kiéu s6
+ 0’ néu KDL la ki tu
+ false néu KDL 14 boolean

+ null néu KDL 12 mét 16p nao do.

Vi du 1. Khai bao mot mang sd nguyén gdm 100 phan tir
Céch 1:

int manglInt[];//Khai bio mot con tré dén mang cac s6 nguyén



mangInt=new int[100];//Tao ra mang
Céch 2:

int mangInt[J=new int[100];

Vi du 2: Gia su ta ¢6 16p SinhVien da duoc dinh nghia, hay khai bao mot mang
gom 100 dbi twong cua 16p SinhVien

SinhVien arraySinhVien[ ]=new SinhVien[100];

Chii y: Lic nay mdi phan tir cia mang arraySinhVien 1 mot con trd cia 16p
SinhVien va hién gio mdi phan tir cia mang dang tré dén gia tri null. Dé khoi tao
tirng phan tir cia mang ta phai lam nhu sau:

arraySinhVien[0]=new SinhVien(“sv01”, “Nguyén Vin An”, “Hung Yén”);
arraySinhVien[1]=new SinhVien(“sv02”, “Nguyén Thi Binh”, “Bic Giang”);

arraySinhVien[99]=new SinhVien(“sv100”, “Dao Thi Mén”, “Ha Nam”);

Ngoai cach khai bao trén Java con cho phép ta két hop ca khai bao va khai gan cac
phan tir ciia mang theo cach sau:
int[] mangInt= {1, 3, 5,7, 9};
Tao ra mot mang gdm 5 phan tir, cic phan tir ciia mang 1an luot duge gan cac gia
trila: 1,3,5,7,9
SinhVien[] mangSinhVien = {
new SinhVien(“sv01”, “Nguyén Vian A”,
“HY”),
new SinhVien(“sv02”, “Nguyén Thi B”, “HN”),
new SinhVien(“sv03”, “Pd Thi Q”, “BG”),
null
55
Khai bdo mot mang gdm 4 phan tir, gia tri ctia cdc phan tir 1an luot duoc khoi gan

nhu sau:



mangSinhVien [0]=new SinhVien(“sv01”, “Nguyén Vin A”, “HY”)
mangSinhVien [1]=new SinhVien(“sv02”, “Nguyén Thi B”, “HN”)
mangSinhVien [2]=new SinhVien(“sv03”, “Dd Thi Q”, “BG”)
mangSinhVien [3]=null

b) Truy xit dén cdc phan tir ciia médng mét chiéu
Pé truy xut dén phan tir thir ind ctia mang ta sir dung ct phap nhu sau:
Tén_ mang[ind-1]
Chii y: Phan tir dau tién cia mang c6 chi s6 13 0.
Vi du:
int a[]=new int [3];//Khai bao va tao ra mang gdm 3 phan tir
Luc nay cac phan tir ciia mang 1an lugt dugc truy xuit nhu sau:
- Phan tir dau tién ctia mang 1a a[0]
- Phan tir thtr 2 cia mang 13 a[1]

- Phan tir thtr 3 dong thoi 13 phan tir cubi ciing ciia mang 13 a[2]

¢) Ly vé so phdn tiv hién tai ciia mdng
Mang trong Java la mdt doi tuong, do vay noé cling cé cac thudc tinh va cac
phuong thirc nhu cac ddi tugng khac. Dé 1ay vé s6 phan tir ciia mang ta sir dung
thudc tinh length nhu sau:
Tén_mang.length
Vidu 1: Nhap vao mgt mang va in ra man hinh
import com.theht.Keyboard;
class ArrayDemo{
public static void main(String[] args) {
//Nhép sé phan tir ciia mang
System.out.print("Nhap s6 phan tir cia mang:");
int n=Keyboard.readInt();

//Khai bao mang véi sd phan tir bing n



int a[]=new int[n];

//Nhap dit li¢u cho mang

for(int i=0;i<a.length;i++){
System.out.print("a[" + 1+ "]=");
a[i]=Keyboard.readInt();

//In mang ra man hinh
System.out.println("Mang vira nhap 1a");
for (int 1= 0; 1 < a.length; 1++)

System.out.print(af[i] +" ");

b
Vi du 2: Nhap vao mgt mang s6 thue sau d6 kiém tra xem mang c6 phai 1a mot
day tdng hay khong?
import com.theht.Keyboard;
class ArrayDemo?2 {
public static void main(String[] args) {
//Nhép s6 phan tir ciia mang
System.out.print("Nhap s6 phan tir cia mang:");
int n=Keyboard.readInt();
//Khai bio mang véi sd phan tir bang n
int a[]=new int[n];
//Nhap dir li¢u cho mang
for(int i=0;i<a.length;i++){
System.out.print("a[" + 1+ "]=");
a[1]=Keyboard.readInt();



//Kiém tra day ting
boolean kt=true;
for (int i = 0; 1 < a.length-1; i++)
if(a[i+1]-a[1]<0){
kt=false;//thay d6i trang thai c&
break;//Thoat khoi vong 1ap
b
if(kt)
System.out.printIn("Day ting dan");

else

N
A

System.out.println("Day khong phai taing dan");

2. Ming nhiéu chiéu

a) Khai bao

Khai bao mang N chiéu trong Java duoc tién hanh nhu sau:
hoac

hoac

Trong do:

e KDL la mét kiéu dir liéu bat ky: nguyén thuy hodc 16p

e spl,sp2, ..., sptN lan luot 1a sb phﬁn twr trén chiéu tha 1, 2, ..

Vi du:

- Khai bao mét con tré ctia mang 2 chiéu
int[][] a; hodc int a[][];

e Khai bdo va tao ra mang 2 chiéu:

int[][] a = new int[2][3]; // Ma tran gém 2 hang, 3 cot



- Khai bao va khoi gan gia tri cho cac phan tir cia mang 2 chiéu:
int a[][]={

{1, 2, 5}. //C4c phan tir trén hang tht nhat

{2,4,7,9}.//Céc phan tir trén hang thir hai

{1, 7}. //Cac phan tir trén hang tht ba

}

Khai bao trén s& tao ra mot mang hai chiéu gdm: 3 hang, nhung trén mdi hang lai
¢6 sO phan tir khac nhau, cu thé 13: trén hang thtr nhat ¢6 3 phan tir, hang 2 gom 4
phan tir va hang thir 3 gdm 2 phan ti.
Chu ¥: Vé6i khai bao trén néu ta liét ké cac phan tir cia mang theo trinh ty tir trai
qua phai va tir trén xudng dudi thi cac phan tir 1an lugt 1a:

a[0][0], a[0][1], a[0][2], a[1][0], a[1][1], a[1][2], a[1][3], a[2][0], a[2][1]

b) Truy xudt dén phén tiv mang nhiéu chiéu

tén_mang[ind1][ind2]

Vi du 1: Nhap vao mot ma tran va in ra man hinh

import com.theht.Keyboard;

class MaTram {
public static void main(String[] args) {
//Nhap s6 hang va sb cot
System.out.print("Nhap so hang:");
int sh = Keyboard.readInt();
System.out.print("Nhap sb cot:");
int sc = Keyboard.readInt();

//Khai bao mang hai chiéu gdm sh hang va sc cot

float a[][] = new float[sh][sc];



//Nhap dit liéu cho méang hai chiéu
for (int 1 = 0; 1 < a.length; i++)
for (int j = 0; j < a[i].length; j++) {
System.out.print("a[" +i+"," +j+"]=");
//Nhap liéu cho phan tir hang i, cot j
a[i][j] = Keyboard.readFloat();
b
//In mang hai chiéu ra man hinh
for (int 1 = 0; 1 < a.length; i++) {
for (int j = 0; j < a[i].length; j++)
System.out.print(a[i][j] +" ");
System.out.println();

Vi du 2: Nhip vao ma trn vudng sau d6 tinh téng cac phan tir trén duong chéo

chinh.

11. Xdu ky tw

Viéc xir Iy cac xau ky tu trong Java duoc hd trg bai hai 16p String va
StringBuffer. Lép String ding cho nhitng xdu ky tw bat bién, nghia la nhitng xau
chi doc va sau khi dugc khoi tao gia tri thi ndi dung bén trong xau khong thé thay
d6i dugc. Lop StringBuffer duoc st dung dbi v4i nhimg xau ky tu dong, tic 1a 6

thé thay d6i duoc ndi dung bén trong ciia xau.



1. Lop String
Chudi 1a mét diy cac ky tw. Lép String cung cap cac phuong thirc dé thao
tac voi cac chudi. N6 cung cap cac phuong thirc khdi tao (constructor) khac nhau:
String strl = new String( );
//str] chira mot chudi réng.
String str2 = new String(“Hello World”);
//str2 chira “Hello World”
char ch[] = {*A’,’B’,’C’,’D’,’E’};
String str3 = new String(ch);
//str3 chira “ABCDE”
String str4 = new String(ch,0,2);
//str4 chira “AB” vi 0- tinh tir ky tu bat dau, 2- 13 s6 lugng ky tu ké tir ky tu bat

dau.

Toan tr “+” dugc stir dung dé cong chudi khac vao chudi dang tdn tai. Toan
tr “+” ndy dugc goi nhu 13 “ndi chudi”. O day, ndi chudi duoc thuc hién thong
qua 16p “StringBuffer”. Ching ta sé& thao luan vé 16p ndy trong phan sau. Phuong
thirc “concat( )” cua 16p String ciling c6 thé thuc hién viéc ndi chudi. Khong giéng
nhu toan tir “+”, phuong thirc nay khong thuong xuyén ndi hai chudi tai vi tri cudi
cung ctia chudi dau tién. Thay vao d6, phuong thirc ndy tra vé mot chudi mai,
chudi méi d6 s& chira gié tri clia ca hai. Piéu ndy c6 thé duoc gan cho chudi dang

ton tai. Vi du:
String strFirst, strSecond, strFinal;

StrFirst = “Charlie’’;



StrSecond = “Chaplin’’;
//....bang cdch sir dung phwong thire concat() dé gan véi mét chudi dang ton tai.
StrFinal = strFirst.concat(strSecond),

Phuong thic concat( ) chi 1am viéc v6i hai chudi tai mot thoi diém.

Cac phwong thwe cua lop String

Trong phan nay, chiing ta s& xem xét cac phuong thirc ctia 16p String.

- char charAt(int index ) Phuong thirc nay tra vé mot ky tw tai vi tri index trong

chudi.

Vi du:

String name = new String(“Java Language”);

char ch = name.charAt(5);

Bién “ch” chtra gia tri “L”, tir do vi tri cac s6 bat dau tur 0.

- boolean startsWith(String s ) Phuwong thirc nay tra vé gid tri kiéu logic

(Boolean), phu thudc vao chudi ¢é bdt dau véi mét chudi con cu thé ndo dé khong.
Vidu:

String strname = “Java Language”,;

boolean flag = strname.startsWith(“Java”),

Bién “flag” chira gia tri true.

- boolean endsWith(String s ) Phwong thirc ndy trd vé mét gid tri kiéu logic

(boolean), phu thudc vao chudi két thiic bang mét chudi con nao dé khong.



Vidu:

String strname = “Java Language”;

boolean flag = strname.endsWith(“Java”);

Bién “flag” chira gia tri false.
- String copyValueOf( )

Phuong thirc nay tra vé mot chudi dugc rat ra tir mot mang ky tu dugc truyén nhu
mot d6i s6. Phuong thirc nay ciing 14y hai tham s6 nguyén. Tham sb dau tién chi
dinh vi tri tir noi cac ky tu phai dugc rat ra, va tham s6 thtr hai chi dinh sd ky tu

dugc rat ra tr mang. Vi du:

char name[] = {‘L’,’a’,’n’,’g",'u’,’a’,’g’, ’e’};

String subname = String .copyValueOf(name,5,2);

Bay gid bién “subname” chira chudi “ag”.

- char [] toCharArray( )

Phuong thic ndy chuyén chudi thanh mot mang ky tw. Vi dy:
String text = new String(“Hello World”),

char textArray[] = text.toCharArray(),;

- int indexOf(String sunString )

Phuong thic ndy tra vé thir ty ciia mot ky tu nao d6, hodc mot chudi trong pham vi

mot chuoi. Cac cau 1énh sau bi€u dién cac cach khac nhau cta viéc sit dung ham.
String day = new String(“Sunday”);

int index! = day.indexOf(‘n’);



//chwa 2

int index2 = day.indexOf(z’,2);

Jehika —1 néu “z” khéong tim thay tai vi tri 2.

int index3 = day.indexOf(“Sun”);

//chira muc 0

- String toUpperCase( )

Phuong thirc nay tra vé chit hoa ctia chudi.

String lower = new String(“‘good morning”),
System.out.printin(“Uppercase: ”+lower.toUpperCase( ));
- String toLowerCase( )

Phuong thic ndy tra vé chir thuong cta chudi.

String upper = new String(“JAVA”),
System.out.println(“Lowercase: “+upper.toLowerCase( ));
- String trim()

Phuong thirc nay cét bo khoang tring hai dau chudi. Hay thir doan mi sau dé thay

su khac nhau trudc va sau khi cat bo khoang trang.

String space = new String(* Spaces ),



System.out.println(space);

System.out.printin(space.trim()); //Sau khi cdt bé khodng tring
- boolean equals(String s)

Phuong thic ndy so sanh ndi dung cta hai ddi tugng chudi.
String namel = “Java”, name2 = “JAVA”;

boolean flag = namel.equals(name?2),;

Bién “flag” chira gia tri false.

- Cdc phwong thive valueOf dugc nap chong dé cho phép chuyén mot gia tri thanh
xau

static String valueOf{Object obj)//Chuyén mét doi tieong thanh xdu, bang cach goi
dén phurong thire toString ciia doi twong obj

static String valueOf{char[] characters)//Chuyén mang cac ky tu thanh xau.

static String valueOf{(boolean b)//Chuyén mét gid tri logic thanh xdu, xdu nhdn
dwoc la “true” hodac “‘false” twong ung voi gid tri true hodc false cua b

static String valueOf{char c)//Chuyén ki tw thanh xdu

static String valueOf{int i)//chuyén mot s6 nguyén thanh xdu

static String valueOf{long 1)//Chuyén mét gid tri long thanh xdu

static String valueOf{float f)//chuyén mét gia tri float thanh xdu

static String valueOf{double d)//chuyén mét gid tri double thanh xdu

2. Lop StringBuffer

Lép StringBuffer cung cip cac phuong thirc khac nhau dé thao tic mot dbi



twong dang chudi. Cac ddi tugng cia 16p nay rit mém déo, d6 1a cac ky tu va cac
chudi c6 thé duoc chén vao giita dbi twong StringBuffer, hodc ndi thém dir liéu
vao tai vi tri cudi. Lép nay cung cip nhiéu phuong thirc khdi tao. Chuong trinh
sau minh hoa cach sir dung cac phuong thirc khoi tao khic nhau dé tao ra cac dbi

tuong cua 16p nay.
class StringBufferCons{
public static void main(String args[]){

StringBuffer s1 = new StringBuffer();
StringBuffer s2 = new StringBuffer(20);
StringBuffer s3 = new StringBuffer(“StringBuffer”);
System.out.println(“s3 = “+ s3);
System.out.printin(s2.length()), //chia 0
System.out.println(s3.length()),; //chwa 12
System.out.printin(s1.capacity()),; //chia 16
System.out.println(s2.capacity()); //chia 20

System.out.printin(s3.capacity()); //chira 28

“length()” va “capacity()” cia StringBuffer 1a hai phuong thirc hoan toan khac
nhau. Phuong thirc “length()” dé cap dén sb cac ky ty ma doi tuong thuc chua,

trong khi “capacity()” tra vé tong dung luong cia mot d6i tuong (mic dinh 13 16)



va sd ky tu trong ddi tuong StringBuffer.

Dung lugng cua StringBuffer c¢6 thé thay d6i voi phuong thic
“ensureCapacity()”. Dbi sé int dd dugc truyén dén phuong thic ndy, va dung

lugng mdéi dugc tinh toan nhu sau:
NewCapacity = OldCapacity * 2 + 2

Trude khi dung lugng cua StringBuffer dugc dat lai, diéu kién sau s& duoc kiém

tra:

1 Néu dung luong(NewCapacity) mé&i 16n hon dbi s duoc truyén cho
phuong thirc “ensureCapacity()”, thi dung luong mdi (NewCapacity) duoc
dat.

2 Néu dung luong méi nhd hon ddi sé dugc truyén cho phuong thirc
“ensureCapacity()”, thi dung luong duoc dit bing gid tri tham sb truyén

Vao.
Chuong trinh sau minh hoa dung luong duogc tinh toan va dugc dat nhu thé nao.
class test{
public static void main(String args[]){
StringBuffer s1 = new StringBuffer(5);

System.out.printin(“Dung  lwong cua bo nho déem =

“+sl.capacity()),; //chia 5
sl.ensureCapacity(8);

System.out.printin(“Dung  lwong cua bo nhé déem =

“+sl.capacity()); //chira 12



s1.ensureCapacity(30);

System.out.printin(“Dung  lwong cua bo nhé deéem =

“+sl.capacity()), //chira 30

/

Trong doan ma trén, dung luong ban dau cia sl 14 5. Cau 1énh
sl.ensureCapacity(8);

Thiét 1ap dung luong cta sl dén 12 =(5%2+2) boi vi dung lugng truyén vao 1a 8

nho hon dung lugng duogc tinh toan 1a 12 .
s1.ensureCapacity(30);

Thiét 1ap dung lugng ciia “s1” dén 30 bai vi dung luong truyén vao 1a 30 thi 16n

hon dung lugng dugc tinh todn (12*2+2).

Cdc phwong thirc lop StringBuffer

Trong phin ndy, ching ta s& xem xét cac phuong thic cua 16p StringBuffer véi

mdt chuong trinh.
- void append()

Phuong thirc nay n6i thém mot chudi hoac mdt mang ky tu vao cudi cung cua doi

tugng StringBuffer. Vi du:
StringBuffer s1 = new StringBuffer(“Good”);
sl.append(“‘evening”);

Gia tri trong s1 bay gio la “goodevening”.



- void insert()

Phuong thirc nay c6 hai tham s6. Tham s6 dau tién 13 vi tri chén. Tham s6 thtr hai
c6 thé 1a mot chudi, mot ky tu (char), mot gia tri nguyén (int), hay mot gia tri s6
thuc (float) dugc chén vao. Vi tri chén s& 1on hon hay bang 0, va nho hon hay
bang chiéu dai cua dbi twong StringBuffer. Bat ky d6i s6 nao, trir ky tu hoic

chudi, duoc chuyén sang chudi va sau d6 méi duge chén vao. Vi du:
StringBuffer str = new StringBuffer(“Java sion”);
str.insert(1,’b’);

Bién “str” chta chudi “Jbava sion”.

- char charAt()

Phuong thirc nay tra vé mot gia tri ky tu trong dbi tuong StringBuffer tai vi tri
duoc chi dinh.Vi du:

StringBuffer str = new StringBuffer(“James Gosling”);
char letter = str.charAt(6);, //chiwa “G”
- void setCharAt(int index, char value)

Phuong thtrc nay duoc st dung dé thay thé ky tu trong mét StringBuffer bang mot

ky tu khac tai mot vi tri dugc chi dinh.
StringBuffer name = new StringBuffer(“Jawa”);
name.setCharAt(2,’v’),

Bién “name” chira “Java”.

- void setLength()



Phuong thirc nay thiét 1ap chiéu dai cua ddi twong StringBuffer. Néu chiéu dai
duoc chi dinh nho hon chiéu dai dit liéu hién tai ctia nd, thi cac ky tu thira s& bi cat
b6t. Néu chiéu dai chi dinh nhiéu hon chiéu dai dir liéu thi cac ky tuw null dugc

thém vao phan cubi cua StringBuffer
StringBuffer str = new StringBuffer(10);
str.setLength(str.length() +10);

- char [] getChars()

Phuong thirc nay dugc str dung dé trich ra cac ky tu tir dbi twong StringBuffer, va

sao chép chiing vao mot mang. Phuong thirc getChars() c6 bon tham sd sau:
Chi s6 dau: vi tri bat dau, tir noi ma ky tu dugc léy ra.
Chi s6 két thic: vi tri két thic
Mang: Mang dich, noi ma céc ky tu dugc sao chép.

Vi tri bat dau trong mang dich: Cac ky tu dugc sao chép vao mang dich tir

vi1 tri nay.
Vi du:

StringBuffer str = new StringBuffer(“Leopard”);
char ch[] = new char[10];
str.getChars(3,6,ch,0);

Bay gio bién “ch” chira “par”

- void reverse()

Phuong thirc nay dao nguoc ndi dung ctia mot doi tuong StringBuffer, va tra vé



mot dbi twong StringBuffer khac. Vi du:

StringBuffer str = new StringBuffer(“‘devil”);

StringBuffer strrev = str.reverse();

Bién “strrev” chia “lived”.

II. Lop StringTokenizer

Mot 16p StringTokenizer c6 thé sir dung dé tach mot chudi thanh cac phan

tir (token) nho hon. Vi du, mdi tur trong magt cau co thé coi nhu 1a mét token. Tuy

nhién, 16p StringTokenizer da di xa hon viéc phan tach cac tir trong cau. Dé tach

ra cac thanh token ta c6 thé tuy bién chi ra mot tdp dau phéan cach céac token khi

khai tao d6i twong StringTokenizer. Néu ta khong chi ra tap ddu phan cach thi mic

dinh 1a d4u tring (space, tab, ...). Ta ciing c6 thé st dung tip cac toan tir toan hoc

(+, *, /, va -) trong khi phan tich mdt biéu thurc.

Bang sau tom tat 3 phuong thirc tao dung cta 16p StringTokenizer:

Phuong thtrc xay dung

Y nghia

StringTokenizer(String)

Tao ra mot doi tuong StringTokenizer

méi dua trén chudi duge chi dinh.

StringTokenizer(String, String)

Tao ra mot doi tuong StringTokenizer
méi dua trén (String, String) chudi duoc

chi dinh va mot tap cac dau phan céch.

StringTokenizer(String, String,

boolean)

Tao ra mot doi tuong StringTokenizer dya
trén chudi dugc chi dinh, mot tap cac dau
phan céach, va mot co hi€u cho biét néu
cac dau phan cach s& duoc tra vé nhu cic

token hay khong.




Cac phuong thure tao dung ¢ trén dugc minh hoa trong céac vi du sau:
StringTokenizer st1 = new StringTokenizer(““A Stream of words”);
StringTokenizer st2 = new StringTokenizer(“4*3/2-1+47, “+-*/", true);
StringTokenizer st3 = new StringTokenizer(*“‘aaa,bbbb,ccc”, “,”);

Trong cau lénh dau tién, StringTokenizer cia “st1” s& dugc xay dung bang
cach str dung cac chudi duoc cung cip va ddu phan cach mic dinh. Dau phan cach
mic dinh 1 khoang trang, tab, cac ky tu xudng dong. Cac dau phan cach nay thi

chi sir dung khi phan tach van ban, nhu véi “stl”.

Cau 1énh thir hai trong vi du trén x4y dung mot dbi twong StringTokenizer cho céac

biéu thirc toan hoc bﬁng cach st dung cac ky hi¢u *, +, /, va -.

Cau lénh thir 3, StringTokenizer cia “st3” st dung ddu phay nhu mot ddu phan

cach.

L6p StringTokenizer cai dit giao dién Enumeration. Vi thé, né bao gdm cac
phuong thitc hasMoreElements() va nextElement(). Cac phuong thirc c6 thé st

dung cua 16p StringTokenizer duoc tom tit trong bang sau:

Phwong thire Muc dich
countTokens() Tra vé s6 cac token con lai.
hasMoreElements() Tra vé True néu con cé token dang dugc danh dau

trong chudi. N6 thi giéng hét nhu hasMoreTokens.

hasMoreTokens() Tra vé True néu con cé token dang dugc danh dau

trong chudi. N6 giéng hét nhu hasMoreElements.

nextElement() Tra vé token ké tiép trong chudi. N6 thi gidng nhu

nextToken.




nextToken()

Tra vé Token ké tiép trong chudi. N6 thi giong nhur

nextElement.

nextToken(String)

Thay d6i bd dau phan cach bang chudi dugc chi

dinh, va sau do tra vé token ké ti€p trong chuoi.

Hay xem xét chuong trinh di cho ¢ bén dudi. Trong vi du nay, hai d6i

tuong StringTokenizer da dugc tao ra. Pau tién, “st1” duoc st dung dé phan tach

mot biéu thirc toan hoc. Thir hai, “st2” phan tich mot dong cua cac trudng duoc

phan cach boi ddu phay. Ca hai tokenizer, phuong thirc hasMoreTokens() va

nextToken() dugc str dung dé duyét qua tap cac token, va hién thi cac token.

import java.util. *;

public class StringTokenizerImplementer{

public static void main(String args[]){

// dat mot biéu thirc todn hoc va tao mét tokenizer cho chudi dé.

String mathExpr = “4*3+2/4"’;

StringTokenizer st1 = new StringTokenizer(mathExpr,”*+/-*, true);

//trong khi van con cdc token, hién thi ~ System.out.println(“Tokens

mathExpr: “);

while(stl.hasMoreTokens())

System.out.printin(stl.nextToken()),

/ftao mét chudi cia cdc truong duoc phdn cach boi déu phcfy va tao //mot

tokenizer cho chuoi.



String commas = ‘‘fieldl,field?,field3,and field4”;
StringTokenizer st2 = new StringTokenizer(commas,”,” false);
//trong khi van con token, hién thi.
System.out.printin(“Comma-delimited tokens : “);

while (st2.hasMoreTokens())

System.out.println(st2.nextToken());

/

Két qua chay chuong trinh dugc mé ta nhu hinh dudi.

=% | Command Prompk

D:~Temp>java StringTokenizerImplementer
Tokens f mathExpr:

Comma—delimited tokens :
fieldl

field2

field3d

and field4

D:vTemp>

1V. Mt s6 I6p co ban ciia Java

Céc 16p co ban, hay sir dung ctuia Java nhu: Object, cac 16p Wrapper (16p
bao cia cac kiéu dir liéu nguyén thuy), Math, String va 16p StringBuffer. Nhimng
16p nay dugc xdy dung trong gbi java.lang (gbi mic dinh cia Java, khi can su

dung céc 16p trong gbi ndy ta khong can phai import né). Moi 16p trong Java déu



1a 16p con cua 16p Object .

Céu triic phan cAp mot so 16p trong goi java.lang
1. Lop Object
Tat ca cac 16p duoc xdy dung trong cic chuong trinh Java déu hodc 12 truc
tiép hodc gian tiép dugc mo rong tir 16p Object. Day 1a 16p co s& nhat, dinh nghia
hau nhu tit ca nhimg phuong thirc phan co ban dé cac 16p con chau cia nd sir
dung tryc tiép hoic viét de.

Object cung cdp cdc phwong thirc sau:

int hashCode()

Khi cac dbi twong duge lwu vao cac bang bam (hash table), ham nay co thé sir
dung dé xac dinh duy nhét gi4 tri cho mdi d6i trong. Piéu nay dam bao tinh
nhat quan ctia hé théng khi thuc hién chuong trinh.

Class getClass()

Tré lai tén 16p cua déi tuong hién thoi.

boolean equals(Object obj)

Cho lai két qua true khi dbi twong hién thoi va obj 1a cung mot d6i twong. Ham
nay thuong duoc viét dé & cac 16p con cho phu hop voi ngit canh so sanh bang
nhau trong cac 16p mé rong do.

protected Object clone() throws CloneNotSupportedException

Péi tuong mdi dugc tao ra cd cung cac trang thai nhu dbi tuong hién thoi khi st

dung clone(), nghia 1a tao ra ban copy méi cta ddi twong hién thoi.

String toString()

Néu céc 16p con khong viét dé ham nay thi no s& tra lai dang biéu dién van ban

(textual) ctia dbi twong. Ham println() & 16p PrintStream s& chuyén cac dbi s6 cua

noé sang dang van ban khi str dung ham toString().



protected void finalize() throws Throwable

Ham nay dugc goi ngay trudc khi ddi twong bi don vao “thung rac”, nghia I3 trudc

khi d6i twong d6 bi huy bo.

2. Cdc Idp bao kiéu nguyén thity (Wrapper class)

Céc gia tri nguyén thiy khong phai 1 d6i tuong trong Java. Dé c6 thé thao tac
dugc trén cac gia tri nguyén thay (gia tri s, ki tu va logic) thi goi java.lang cung
cdp cdc 16p bao géi (Wrapper) cho timg kiéu dir liéu nguyén thiy (goi tit 1a 16p
bao). Céac 16p bao c6 nhiing dic tinh chung sau:

1. Cac toan tur tao 1ap chung. Cac 16p bao (trir 16p Character chi c6 mot toan

tu tao 1ap) déu c6 hai toan tir tao lap:
= Toan tir tao lap str dung gia tri nguyén thity dé tao ra d6i tuong tuong
ung

Character charObj = new Character(‘a’);

Boolean boolObj = new Boolean(true);
Integer intOb; = new Integer(2002);
Float floatOb; = new Float(3.14F);

Double doubleObj =new Double(3.14);
1 Toan tir thir hai: chuyén cac d6i twong 16p String biéu dién cho céc gia
tri nguyén thiy vé cac 16p twong Gmg. Céc toan tir ndy sé ném ra ngoai 18

NumberFormatException khi gia tri String truyén vao ham tao khong hop

A

1€.
Boolean boolObj = new Boolean(“true”);
Integer intObj = new Integer(“2002”);
Float floatObj = new Float(“3.14F”);

Double doubleObj= new Double(*“3.14”);
2. C6 cac ham ti¢n ich chung: valueOf(String s), toString(), typeValue(),



equals().

2 MGdi 16p (trir 16p Character) déu dinh nghia ham static valueOf(String s)
tra lai d6i tuong twong tUng. Cic ham ndy ném ra ngoai 18
NumberFormatException khi gia tri String truyén vao phuong thirc khong
hop 1¢.

Boolean boolObj = Boolean.valueOf(“true”);

Integer intObj = Integer.valueOf(*2002”);

Float floatOb;j = Float.valueOf(*3.14F”);

Double doubleObj= Double.valueOf(*“3.14”);

3 Cac 16p viét d¢ ham toString() tra lai 1a cac d6i tuong String biéu dién
cho céc gia tri nguyén thuy & dang xau.

String charStr = charObj.toString(); /l “a”

String boolStr = boolObj.toString();  // “true”

String intStr = intObj.toString(); // “2002”

String doubleStr = doubleObj.toString(); // “3.14”

4 Céac lop dinh nghia ham typeValue() tra lai cdc gid tri nguyén thuy

tuong tng v4i cac dbi tuong nguyén thiy.

boolean b = boolObj.booleanValue(); // true
inti = intObj.intValue(); /12002
float f = floatObj.floatValueOf(); // 3.14F

double d = doubleObj.doubleValueOf(); // 3.14

char ¢ = charObj.charValue(); /] a

5 Cac 16p viét d¢ ham equals() dé thuc hién so sanh bang nhau cia cac d6i
tuong nguyén thuy.

Character charObj = new Character(‘a’);

boolean charTest = charObj.equals(‘b’); // false



Integer intObj1 = Integer.valueOf(*2010);
boolean intTest = intObj.equals(intObjl); // false
Lép Boolean
L6p nay dinh nghia hai d6i twong Boolean. TRUE, Boolean.FALSE biéu dién cho
hai gia tri nguyén thuy true va false tuong Ung.
Lop Character
Lop Character dinh nghia hai gié tri cuc tiéu, cuc dai Character. MIN_VALUE,
Character.MAX VALUE va cdc gid tri kiéu ky tir Unicode. Ngoai ra 16p ndy con
dinh nghia mot sb ham static dé xt 1y trén cac ky tu:
static boolean isLowerCase(char ch)/ true néu ch 1a ky tu thuong
static boolean isUpperCase(char ch)/ true néu ch 13 ky tu viét hoa
static boolean isDigit(char ch) // true néuch 1 chit s6
static boolean isLetter(char ch)// true néu ch 1a chit cai
static boolean isLetterOrDigit(char ch) // true néu ch 1a chit hoic 1a sé
static char toUpperCase(char ch)// Chuyén ch vé chit viét hoa
static char toLowerCase(char ch)// Chuyén ch vé chit viét thudong
static char toTitleCase(char ch)/ Chuyén ch vé dang tiéu dé.
Céc 16p bao kiéu sé
Céc 16p Byte, Short, Integer, Long, Float, Double 1a cac 16p con ctia 16p Number.
Trong céc 16p ndy déu xac dinh hai gia tri:
<Lé6p bao>MIN_VALUE
<Lo6p bao>.MAX VALUE
la cac gidi han cua cac sb trong kiéu d6. Vi du,
byte minByte = Byte. MIN VALUE; //-128
int maxInt = Integer MAX VALUE; // 2147483647
Trong mdi 16p bao c6 ham typeValue() dé chuyén cac gia tri caa cac ddi tuong

nguyén thity vé gia tri s:



byte byteValue()
short shortValue()
int intValue()

long longValue()
float floatValue()
double doubleValue()

Trong mdi 16p bao con c6 ham static parseType(String s) dé chuyén cac gia tri
dugc biéu dién dudi dang xau vé cac gia tri $6:

byte valuel = Byte.parseByte(“16”);

int value2 = Integer.parselnt(“2002”);

double value3 = Double.parseDouble(“3.14”);

Vi du: Viét chuong trinh dé nhap vao mot ddy sb tuy ¥ va sdp xép theo thir tu ting
dan.
import java.io.*;
class SapXep{
static int[] day;
static void nhap(){
String str;
int n = day.length;
DatalnputStream stream = new DatalnputStream(System.in);
System.out.println("Nhap vao " + n + " so nguyen");
for (int k = 0; k <n; k++){
try{
System.out.print(k + ": ’);
str = stream.readLine();
day[k] = Integer.valueOf{(str).intValue();
+catch(IOException e){



System.err.println("I/O Error!");

}
static void hienThi(){

int n = day.length;
for (int k = 0; k < n; k++)
System.out.print(day[k] + " ");
System.out.println();
h
static void sapXep(){
int X, max, k;
for(int i =day.length-1; i > 0; i--){
max = day[i];k = 1;
for (int j = 0; j <1i; j++)
if (max < day[j]){
max = day[j];
k=3j;

day[k] = dayfi];
day[i] = max;
b
b
public static void main(String[] args){
String str;
int n;
DatalnputStream stream = new DatalnputStream(System.in);

System.out.print("\nCho biet bao nhieu so nhap vao: ");



try {

str = stream.readLine();

+catch(IOException e){
System.err.println("1/O Error!");
str="0";
}

n = Integer.valueOf(str).intValue();

SapXep.day = new int[n];

nhap();

sapXep();

System.out.printIn("Day so duoc sap xep: ");

hienThi();

b
b
Lép Void
L&p nay ky hiéu cho dbi twong ciia 16p Class biéu dién cho gi tri void.
3. Lop Math
Lop final class Math dinh nghia mot tap cac ham tinh dé thuc hién cac chirc
ning chung ctia toan hoc nhu cac phép lam tron sd, sinh sb ngau nhién, tim sb cuc
dai, cuc tiéu, v.v.
Lép final class Math con cung cap nhitng hing s6 nhu sé e (co s6 cua logarithm),
sO pi thong qua Math.E va Math.PI.
Céc ham lam tron va xtr ly cac gia tr1 gidi han
static int abs(int i)
static long abs(long )
static float abs(float f)
static double abs(double d)

Ham abs() duoc nap chong dé tra lai gia tri tuyét ddi cta ddi sb.



static double ceil(double d)
Ham ceil() tra lai gi4 tri nho nhat kiéu double ma khong nhé hon d6i sé va lai
bang s6 nguyén. Vi du ceil(3.14) cho gia tri 4.0 13 s6 tran trén ctia dbi so.
static double floor(double d)
Ham floor() tra lai gia tri 16n nhét kiéu double ma khong 16n hon d6i s va lai
bang s6 nguyén. Vi du floor(3.14) cho gia tri 3.0 14 s6 san dudi ciia ddi s6.
static int round(float f d)
static long round(double d)
Ham round() duoc nap chong dé tra lai s nguyén gan nhat cta ddi sb.
static int max(int a, int b)
static long  max(long a, long b)
static float  max(float a, float b)
static double max(double a, double b)
Ham max() dugc nap chéng dé tra lai gia tri cuc dai cua hai ddi sd.
static int min(int a, int b)
static long ~ min(long a, long b)
static float  min(float a, float b)
static double min(double a, double b)
Ham min() dugc nap chong dé tra lai gia trj cuc tiéu cta hai ddi sb.
Céc ham liiy thtra
static double pow(double d1, double d2)
Ham pow() tra lai gia tr1 1a 1ty thwra caa d1 va d2 (d1d2).
static double exp(double d)
Ham exp() tra lai gia trj 1a luy thira co s6 e va sé mii d (ed).

static double log(double d)



Ham log() tra lai gié tri 1a 16-ga-rit tu nhién (co s e) cua d.

static double sqrt(double d)

Ham sqrt() tra lai gia tri 1a can bac hai cua d , hoac gia tri NaN néu ddi sd am.
Cac ham luong giac

static double sin(double d)

Ham sin() tra lai gid tri 1a sine cua goc d dugce cho dudi dang radian.

static double cos(double d)

Ham cos() tra lai gia tri la cose cua goc d dugc cho dudi dang radian.

static double tan(double d)

Ham tan() tra lai gia tri 1a tangent ctia goc d dugc cho dudi dang radian.
Ham sinh s6 ngau nhién

static double random()

Ham random() cho lai gié tri 1a s ngiu nhién trong khoang tir 0.0 dén 1.0.

V. Cac lop tap hop
Tap hop (Collection) trong Java cho phép luu lai tham chiéu dén cac dbi tuong.
Cac d6i tuong bat ky co thé duge luu trit, tim kiém va duge thao tac nhu 1a cac

phan tr cua tap hop.

Phan giao dién

Giao dién (interface) Collection 1a co s dé phét trién, mé rong thanh cac giao
dién khac nhu Set, List, SortedSet va Map va giao dién co s& dé mé rong thanh
SortedMap. Hinh sau mé ta cdu triic phan cdp theo quan hé ké thira cua cac giao

dién 161.



Céc giao dién 181 cta cau truc Collection dugc mo ta trong bang sau:

interface Mo ta

Collection interface co s¢ dinh nghia tat cd cdc phép todn
co ban cho cac 16p can duy tri thue hién va cai

dat chung

Set Mo rong Collection dé cai dat cau tric tap hop,
trong d6 khong c6 phan tir duoc lip va chung

khéng duoc sip xép

SortedSet M¢ rong Set dé cai dat cau trac tap hop duoc
sap, trong d6 khong cé phan tir dugc lip va

chung duoc sap xép theo thu ty

List Mo rong Collection dé cai dat ciu trac danh
sach, trong d6 cc phan tr dugc sip xép theo thir

tu, va co lap

Map interface co sé dinh nghia cdc phép todn dé cdc
16p str dung va cai dat cadc anh xa tur khod sang

cac gia tri

SortedMap Mo rong cua Map dé cai dit cac anh xa khoa
theo tha tu

Phén cai dit

Goi java.util cung cip tap cac 1op cai dit cac giao dién 1561 dé tao ra nhitng cau
tric dir li¢u thuong st dung nhu: Vector, HashTable, HashSet, LinkedList,
TreeSet, v.v. Nhitng I6p ndy va giao dién 16i dwoc xdy dwng theo cu trac phan cp

nhu trong hinh H6-3.



Céc giao dién 161 va cac 16p cai dat chung
Trong hinh trén ky hiéu - biéu dién cho quan hé ké thira giita cac giao

dién va --> bic€u dién cho sy cai dat cac giao dién.

Phén thudt todn
Lép java.util.Collection (cAn phan biét véi giao dién Collection) cung cip mot sb
ham static thuc hién nhitng thudt toan da xa cho nhitng phép toan khdc nhau trén

tap hop, ké ca sap xép, tim kiém va dich chuyén cac phan tir.

Mt s6 ham trong sé dé la:
static int binarySearch(List list, Object key)
Str dung thuat toan tim kiém nhi phan dé xac dinh chi sé cta phan tir key
trong danh sach list.
static void fill(List list, Object obj)
Thay thé tat ca cac phan tir trong danh sach list bing obj.
static void shuffle(List list)
Hoan vi cac phan tir ctia danh sach list mot cach ngdu nhién.
static void sort(List list)
Sap xép céac phan tir trong danh sach list theo thir tu ting dan.
1. Collection
Giao dién Collection dugc xay dung nhu la mau hop dé)ng cho tit ca cac
ciu trac tap hop co thé dua vao dé6 ma thyc thi va cai dit. Goi java.util cung cip
cac 16p tap hop va cai dit hau hét cac ham cua Collection.
Céc phép toan co so
int size(); Xac dinh kich thuoc cua tap hop.

boolean isEmpty(),; Trd lai true néu tdp hop rong, nguwoc lai false.



boolean contains(Object obj); Trd lai true néu tdp hop chira obj, nguoc lai false.
boolean add(Object obj); // Tuy chon
boolean remove(Object obj), // Tuy chon
Tra lai true néu tap hop thuc hién thanh cong viéc bd sung (loai bo) obj, nguoc
lai false.
Mot s6 phép toan khac
Nhirng phép toan sau thyc hién trén tdp hop nhu mot don vi cAu trac dir liu.
boolean cotainAll(Collection c); // Tuy chon
Kiém tra xem tdp hop hién thoi ¢é chira cd tdp hop ¢ hay khéng.
boolean addAll(Collection c);// Tuy chon
Thuc hién phép hop hai tap hop
boolean removeAll(Collection c); // Tuy chon
Thyc hién phép trur hai tap hop
boolean retainAll(Collection c), // Tuy chon
Thuc hién phép giao hai tap hop
void clear() // Tuy chon
Huay bo dbi twong trong tdp hop cac phép trén tra lai true néu thuc hién
thanh cong va cho két qua thyc hién dugc minh hoa nhu trong hinh H6-4,

trong d6 a, b 13 hai tap hop bat ky.

a.addAll(b) a.removeAll(b) a.retainAll(b)
Hinh Cac phép toan trén céac tap hop



2. Set (tap hop)

Tap hop Set 13 ciu trac dir liéu, trong d6 khong c6 su lip lai va khong co su sap
xép ctia cac phan tir. Giao dién Set khong dinh nghia thém cac ham méi ma chi
gidi han lai cac ham ciia Collection dé khong cho phép cac phan tir ciia nd duoc
1ap lai.

Gia str a, b 12 hai tap hop (hai d6i twong cua cac 16p cai dat Set). Két qua thyc hién

trén a, b c6 thé mo ta nhu trong bang sau:

Cac ham trong Céac phép hop tuong ing
Set

a.containsAll(b) bca? (Tap con)
a.addAll(b) a=auU b (Hop tap hop)
a.removeAll(b) a=a-b (Hiéu tap hop)
a.retainAll(b) a=an b (Giao tap hop)

a.clear() a= (Tap rong)

Sau day chung ta xét mot s6 16p thyec thi cai dit giao dién Set.
HashSet
Mot dang cai dat nguyén thity cua Set 1a 16p HashSet, trong d6 cac phan tir ciia nd
1a khong duoc sdp. Lop ndy c6 cac toan tir tao lap:
HashSet()
Tao ra mot tap m&i khong co phan tir ndo ca (tap rong).
HashSet(Collection c)
Tao ra mot tip méi chira cac phan tir ciia tdp hop ¢ nhung khong cho phép
lap.
HashSet(int initCapacity)

Tao ra mot tip méi réng c6 kich thude (kha ning chira) 13 initCapacity.



HashSet(int initCapacity, float loadFactor)
Tao ra mdt tAp mdi rong co kich thude (kha nang chua) 1a initCapacity va
yéu t6 duoc nap vao 1a loadFactor.
Vi du 6.4 Khi thuc hién cac dbi sd duoc dua vao sau tén chuong trinh theo dong
lénh. Chuong trinh bat dau véi tap1 1a rdng va lay cac ky tu cta doi sé dau tién dé
tao ra tap2. So sanh hai tdp d6, thong bao két qua ra man hinh, sau d6 cong don
tap2 vao tapl va lai tiép tuc nhu thé dbi voi ddi s tiép theo cho dén hét.
import java.util.*;
public class TapKT {
public static void main(String args[]){
int nArgs = args.length; // S6 d6i sb ctia chuong trinh
Set tapl = new HashSet(); // Tao ra tip tht nhét 1a réng
for (int 1= 0; 1 <nArgs; i++){
String arg = args[i]; // Ly timg d6i s6 ctia chuong trinh
Set tap2 = new HashSet();// Tao ra tap thir 2
int size = arg.length(); // S6 ky tu trong mdi ddi sd
for (int j = 0; j <size; j++)// Tap thu 2 chura cac ky tu cta arg
tap2.add(new Character(arg.charAt(j)));
// Tao ra tap tapChung chinh bang tap1
Set tapChung = new HashSet(tap1);
tapChung.retainAll(tap2);// tapChung = tapl M tap2
boolean b = tapChung.size() == 0;
if (b)
System.out.println(tap2+" va "+tap1+" la roi nhau");
else {

// tap2 c6 phai la tdp con cua tap1?



boolean isSubset = tap1.containsAll(tap2);
// tap1 c6 phai 1a tap con cua tap2?
boolean isSuperset = tap2.containsAll(tap1);
// tap1 c6 bang tap2?
if (isSuperset && isSubset)
System.out.println(tap2 + " bang tap " + tap1);
else if (isSubset)
System.out.println(tap2+" la tap con cua "+tapl);
else if (isSuperset)
System.out.println(tap2+" la tap cha cua "+tap1);
else

System.out.println(tap2 + " va " + tapl +" co "

+ tapChung + " la phan chung");

b
tapl.addAll(tap2);// hop tap2 vao tap1

}

}

Dich va thyc hién chuong trinh véi cac dbi s6 nhu sau:
java TapKT em voi em anh
s& cho két qua:
[m, e] va[ ] la roi nhau
[v, 1, 0] va [m, €] la roi nhau
[m, e] la tap con cua [m, v, 1, €, O]

[a, h,n] va [m, v, 1, e, 0] la roi nhau



3. List (danh sach)
CAu trtc List 1a dang tap hop cac phan tir duoc sap theo thi ti (con dugc
goi 13 diy tudn tu) va trong d6 cho phép lip (hai phan tir giéng nhau). Ngoai

nhitng ham ma né dugc ké thira tir Collection, List con bd sung thém nhimng ham

nhu:
Object get(int index)

Cho lai phan tir dugc xac dinh bai index.
Object set(int index, Object elem) // Tuy chon

Thay thé phan tir duoc xac dinh bai index bang elem.
void add(int index, Object elem) // Tuy chon

Chén elem vao sau phén tir dugc xac dinh boi index.
Object remove(int index) // Ty chon

Bo di phan tir dugc xac dinh boi index.
boolean addAll(int index, Collection c)  // Ty chon

Chén cac phan tir ctia tdp hop ¢ vao vi tri duge xac dinh boi index.
int indexOf(Object elem)

Cho biét vi tri 1an xuét hién dau tién cta elem trong danh sach.
int lastIndexOf(Object elem)

Cho biét vi tri 1an xuét hién cudi ciing ctia elem trong danh séach.
List subList(int fromlndex, int tolndex)

Lay ra mot danh sach con tir vi tri fromIndex dén toIndex .
Listlterator listlterator()

Cho lai cac phan tir lién tiép bt dau tir phan tir dau tién.
Listlterator listlterator(int index)

Cho lai cac phan tir lién tiép bat dau tir phan tir dugc xac dinh boi

index.

Trong d6 Listlterator 1a giao dién m¢ rong giao dién Iterator da cd trong



java.lang.

Cac lop ArrayList, Vector va LinkedList
Ba 16p ndy c6 nhirng toan tir tao 1ap dé tao ra nhitng danh sach méi rdng
hoic ¢6 cac phan tir 1ay theo cac tap hop khéc.
Vector va ArrayList 1 hai 16p kiéu mang dong (kich thu6c thay d6i duoc). Hiéu
suat st dung hai 16p nay 1a tuong dwong nhau, tuy nhién néu xét theo nhiéu khia
canh khéc thi ArrayList 14 ciu trac hiéu qua nhat dé cai dit cdu trac danh sach
List.
Vidu 6.5 Hé théng c6 mot diy N_DIGIT (5) chir s6 bi mat. Hiy viét chuong trinh
nhap vao N_DIGIT chir s6 dé doan xem c6 bao nhiéu chit s6 tring va c6 bao nhiéu
vi tri cac chir s tring v&i day sb cho trude.
import java.util.*;
public class NhapDoanSo {
final static int N_ DIGIT = 5;
public static void main(String args[]){
if(args.length != N_DIGIT) {
System.err.printiln("Hay doan " + N_DIGIT + " chu so!");

return;

}
List biMat = new ArrayList();// Tao danh sach biMat 1a rong
biMat.add("5"); // B6 sung cac sb vao diy biMat

biMat.add("3");

biMat.add("2");

biMat.add("7");

biMat.add("2");

List doan = new ArrayList();// Tao danh sach doan 1a rong
for(inti=0; 1 <N_DIGIT; i++)

doan.add(args[i]); / Pua céc s tir d6i s6 chwong trinh vao doan



remove()

khong

}

List lap = new ArrayList(biMat);// Luu luu biMat sang lap
int nChua = 0;

// Bém sb cac chir sd tring nhau, nghia 13 thuc hién duoc phép bo di

for(int1=0; 1 <N_DIGIT; i++)

if (lap.remove(doan.get(i))) ++nChua;
it nViTri = 0;
Listlterator kiemTra = biMat.listIterator();
Listlterator thu = doan.listlterator();
//' Tim nhiing vi tri doan tring trong hai day co 1ap
while (kiemTra.hasNext())// Khi con phan tt tiép theo

// Kiém tra xem lan luot cac vi tri cua hai diy co tring nhau hay

if (kiemTra.next().equals(thu.next())) nViTri++;
// Thong bao két qua ra man hinh
System.out.println(nChua + " chu so doan trung.");

System.out.println(nViTri + " vi tr1 doan trung.");

}

Dich va thyc hi¢n chuong trinh:

java NhapDoanS032227

s& cho két qua:

4 chu so doan trung

1 vi tri doan trung

4. Map (4nh xa)

Map dinh nghia céc anh xa tir cac khoa (keys) vao céac gia tri. Luu y: céc

khoa phai 1a duy nhat (khong cho phép lip). Mdi koa dugc anh xa sang nhiéu nhat

mot gia tri, dugc goi la anh xa don.



Céc anh xa khong phai 1a cac tap hop, giao di€n Map cling khong phai 1a mé rong
ctia cac Collection. Song, phép anh xa c6 thé xem nhu 1a mot loai tp hop theo
nghia: cac khoa (key) tao thanh tap hop va tap hop cac gia tri (value) hoac tap cac
cap <key, value>.

Giao dién Map khai b4do nhitng ham sau:

Object put(Object key, Object value); // Tuy chon

Chén vao mot cap <key, value>

Object get(Object key);

Doc gia tri dugc xac dinh boi key néu ¢6 anh xa, nguoc lai cho null néu
khong c6 anh xa ing voi key.

Object remove(Object key); // Tuy chon

Loai bo anh xa dugc xac dinh boi key.

boolean containsKey(Object key);

Cho gié tri true néu key dugc anh xa sang mdt gia tri nao do, ngugc lai la
false.

boolean containsValue(Object value);

Cho gié tri true néu value dugc anh xa béi mot key nao do, nguoc lai la
false.

int size();

Cho s6 cac cap anh xa <key, value>.

boolean isEmpty();

Cho gia tri true néu anh xa réng, nguoc lai 1a false.
Mot s6 phép toan thuong dung
void putAll(Map t); // Tuy chon
Sao lai cac anh xa tur t.
void clear(), // Tuy chon
Xo4 di tat ca cac anh xa.

Set keySet(),



Xac dinh tap cac khoa.
Collection values();

Xéc dinh tap hop céc gia tri.
Set entrySet();

Xac dinh tap cac anh xa <key, value>.

Cac lop HashMap va HashTable
Hai 16p nay cai dat giao dién Map va dugc xay dung trong java.lang. Ching cho
phép tao ra cac anh xa mai co thé rong hodc c6 nhimg kich thudc tuy y.
L Vi du 6.6 Viét chuwong trinh nhdp vao cac trong luong va in ra tan sudt ciia
cdc trong luwong do trong cac nhom cach nhau 5 don vi (kg).
import java.util.*;
public class NhomTrongluong {
public static void main(String args[]){

// Tao ra mot 4nh xa dé luwu tan sut cia mdi nhoém

Map demNhom = new HashMap();

int nArgs = args.length;

/l Boc céc trong luong dugc nhap vao tur ddi sb va chia nhom céach
nhau 5 don vi.

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

double trongl. = Double.parseDouble(args[i]);

Integer nhomTL=new Integer((int)Math.round(trongL/5)*5);

Integer demCu = (Integer)demNhom.get(nhomTL);

// Tang s6 1an trong lugng trong ciing nhom, néu 1a 1an dau (demCu
=null) thi dat 1a 1.

Integer demMoi = (demCu == null)?

new Integer(1): new Integer(demCu.intValue()+1);
demNhom.put(nhomTL, demMoi);



// Léy ra tap céc gia tri tr &anh xa demNhom
List keys = new ArrayList(demNhom.keySet());
// Sap xép lai theo cac nhém trong luong
Collections.sort(keys);
Listlterator keylterator = keys.listlterator();
// Tim tan suat ctia cac trong luong duoc nhap vao trong cac nhom
while(keylterator.hasNext()) {
Integer nhom = (Integer) keylterator.next();
Integer dem = (Integer) demNhom.get(nhom);
int demInt = dem.intValue();
// St dung ham fill() cta 16p Array dé tao ra xdu gom
demInt cac dau “*’
char[] bar = new char[demInt];
Arrays.fill(bar, *');

System.out.println(nhom+"\t" + new String(bar));

}

Dich va chay chuong trinh NhomTrongLuong vé6i cac tham sd:

java NhomTrongLuong 75 72 93 12 34

s& cho két qua:

10 *
35 *
36 *%
95 *

Nhu vay, nhom 10 kg c6 1,35 kgcod 1, 75 kg cd 2 va 95 kg co 1.
4. SortedSet (tap duoc sip) va SortedMap (anh xa duogc sép)
Céc céu trac tap hop (set) va anh xa (map) c6 giao di¢n dac bi¢t 1a SortedSet va

SortedMap nhu trong hinh H6-5 dé cai dit nhirng cau trac ¢ cac phan tir duge sap



theo thir tu chi dinh.

Giao dién SortedSet
SortedSet la giao dién mé réng ciia Set cung cdp cdc ham dé xir Iy cac tdp dwoc
sdp.
SortedSet headSet(Object toElem);
Cho lai tap duoc sip gdm nhitng phan tir ding trude toElem.
SortedSet tailSet(Object fromElem),;
Cho lai tap duoc siap gdbm nhiing phan tir cudi dimg sau fromElem.
SortedSet subSet(Object fromElem, Object toElem);
Cho lai tip dugc sip gom nhitng phan t ké tir fromElem dén
toElem.
Object first();Cho lai phan tir ddu tién (ciee tiéu) ciia tdp dwoc sdp.
Object last();Cho lai phin tiv cudi cing (cuc dai) cia tdp dwege sdp.
Comparator comparator()
Cho lai thtr ty so sanh cua ciu tric duoc sip, cho null néu cac phan tir duoc sip

theo thtr ty ty nhién (tang dan)

Giao dién SortedMap

SortedMap la giao dién mé réng ciia Map cung cdp cdc ham dé xir Iy cdc dnh xa
dwoc sap theo thir tu cua khod (key).

SortedMap headMap(Object toKey);Cho lai dnh xa dwoc sdp gom nhitng phan tir
dung trude toKey.

SortedMap tailMap(Object fromKey);Cho lai dnh xa dwoc sdp gom nhitng phan
tir cudi ding sau fromKey.

SortedMap subMap(Object fromKey, Object toKey);Cho lai anh xa duogc sip gdom
nhitng phan tir ké tir fromKey dén toKey.

Object firstKey();Cho lai phan tir ddu tién (cuc tiéu) ciia anh xa dwege sdp.

Object lastKey();Cho lai phin tir cudi cing (cuee dai) ciia dnh xa dwoc sdp.



TreeSet va TreeMap
Hai 16p nay cai dat hai giao dién SortedSet va SortedMap twong ung. Chung co
bon loai toan tir tao l1ap nhu sau:
TreeSet()
TreeMap()
Tao ra nhitng tap hodc anh xa moi va rgng, duoc Sép theo thur ty tang dan
ctia cac phan tir hodc ctia khod.
TreeSet(Comparator c)
TreeMap(Comparator c)
Tao ra nhitng tdp hodc anh xa moi dwoc scfp va xac dinh thu ty so sanh
theo c.

TreeSet(Collection c)
TreeMap(Map m)
Tao ra nhitng tdp hodac anh xa moi dwoc Scfp va co cdc phd‘n twr lcfy tw ¢
hodc tir m tuong ung.
TreeSet(SortedSet s)
TreeMap(SortedMap m)
Tao ra nhiing tap hoac anh xa méi dugc sa“ip va co cac phﬁn tur léy tur s hoac

tr m tuong tng.



Chuong 3
XU LY NGOAI LE

Pbi voi ngudi lap trinh ho ¢6 thé gidp mot trong cac 15i sau:

1 Lbi ct phap (syntac error)

2 Ldi logic thuat toan

3 Léi luc thyc thi ( runtime error)
- B6i véi 181 ¢t phap nguoi lap trinh c6 thé phat hién va sira 16i, dwa vao trinh bién
dich, day 1a 16i dé phét hién va sira chita, tuy nhiémn day ciing 1a 16i gdy khé khin
va chan nan dbi véi ngudi méi hoc 1ap trinh.
- Béi véi 16 thuat toan, day 1a 16i kho phat hién va sira chita nhat, tuy nhién trong
bai nay ta khong ban luan vé van dé nay.
- Pbi voi 16i lae thuc thi, ta hoan toan co thé kiém soat duoc chung, thong thuong
16i runtime thudng do nguyén nhan khach quan nhu: truy cap vao mét 6 dia nhung
6 dia nay lai chua sin sang, hay thuc hién phép chia nhung mau sé lai bang 0, két
nbi v6i may tinh & xa nhung may d6 lai khong ton tai..., khi mot 16i runtime xay
ra JVM s& phat sinh mot ngoai 1¢, néu mot chuwong trinh khéng cung cip ma sir 1y
ngoai 1& ¢ thé két thic khong binh thudng, trong bai hdm nay ta s& ban vé van dé
su ly ngoai 1€ trong java.
- Moi 16p biét I¢ trong java déu dugc din xuat tir 16p co s& Throwable, ta co thé
tao ra 16p ngoai 18 riéng bang cach mé rong 16p Throwable

1. Muc dich cua viéc xw ly ngoai lé

Mot chuong trinh nén ¢ co ché xur Iy ngoai 1é thich hop. Néu khéng, chuong
trinh s& bi ngat khi mot ngoai 1é xdy ra. Trong trudng hop do, tat ca cac ngudn tai
nguyén ma hé théng di cap khong duogc giai phong. Didu ndy gay lang phi tai
nguyén. Dé tranh trudng hop nay, tat ca cac ngudn tai nguyén ma hé théng cap

nén duoc thu hoi lai. Tién trinh nay doi hoi co ché xir 1y ngoai 16 thich hop.



Vi du, xét thao tac vao ra (I/O) trong mot tap tin. Néu viéc chuyén d6i kiéu dir liéu
khong thyc hién diang, mot ngoai I¢ s€ xay ra va chuong trinh bi huy ma khong
dong tap tin lai. Lc d6 tap tin dé bi hu hai va céc nguén tai nguyén dugc cép phat

cho tap tin khong dugc tra lai cho hé théng.

II. Mo hinh sw ly ngoai lé cua java

Mo hinh str ly ngoai 1€ cua java dya trén ba hoat dong chinh: dac ta ngoai
lé, ném ra ngoai l¢é, va bat ngoai l¢.
- Mdi phuong thirc déu c6 thé phat sinh cac ngoai 18, cac ngoai 16 c6 thé phat sinh
can duoc mo ta chi tiét trong 1énh khai bao cua phuong thirc, viéc khai bao nay
duoc goi la dac ta ngoai I¢.
- Khi mot cau 1énh trong phuwong thirc gy 16i, ma ngudi 1ap trinh khong cung cép
ma xtr 1y 15i, thi ngoai 1& duoc chuyén dén phuong thirc goi phuong thirc d6, viée
nay dugc goi 1a ném ra biét 1€, ta co thé ném ra biét 16 mot cach tuong minh (diéu
nay sé duoc gidi thiéu sau).
- Sau khi JVM ném ra mot ngoai 1€, thi hé théng thi hanh java bat dau tién trinh
tim ma xtr 1y 16i. M3 xur 1y 16i hay con goi 1a ma xtr 1y biét 1&, java runtime s& tim
ma xtr 1y 16i bang cach 1an nguoc tré lai chudi cac phuwong thire goi nhau, bit dau
tir phwong thire hién tai. Chuong trinh s& két thiic néu khong tim thdy ma xir ly

biét 16. Qua trinh tim kiém nay goi 1 bat biét 1é.

IIl. Dac ta ngoai le

Dac ta ngoai 1€ 1a khai bao cho trinh bién dich biét 1a phuong thirc nay co
thé gay ra ngoai 1¢ luc thi hanh.

Dé khai béo biét 1¢ ta sir dung tir khoa throws trong khai bao phuong thirc,
vi du:
public void myMethod() throws 1OException, RemoteException

tir khoa throws chi cho trinh bién dich java biét rang phuong thiic nay c6 thé ném



ra ngoai 16 IOException va RemoteException, néu mot phuong thirc ném ra nhiéu

ngoai 16 thi cac ngoai 18 dugc khai bao cach nhau boi dau phay *,’

IIl. Ném ra ngoai lé

Mot phuong thirc sau khi da khai bdo cac biét 1€, thi ban (hoac chuong trinh thuc
thi java) co thé ném ra cac di tugng biét I¢, co kiéu ma ta da khai bao trong danh
sach throws. Cu phap cua Iénh ném ra ngoai I¢:
throw ExceptionObject,
Chu y:

3 Ban phai chu y gitra I¢nh khai bao bi¢t 1€ va 1énh ném ra ngoai 1€

4 Mot phuong thire chi co thé ném ra cac ngoai 1€ ma né duoc khai bao

1V. Biit ngoai lé

Mot ngoai 18 (exception) trong chuong trinh Java 13 ddu hiéu chi ra rang co
su xuat hién mot diéu kién khong binh thudong nao do.

Khi mot ngoai 1¢ xay ra, doi tuong tuong g véi ngoai 1€ d6 dugce tao ra. Poi
tugng nay sau d6 duoc truyén cho phuong thirc 13 noi ma ngoai 1& xay ra. Doi
tugng nay chira thong tin chi tiét vé ngoai 18. Thong tin nay c6 thé dugc nhan vé
va dugc xu ly. Cac ngoai 1¢ nay co thé 1a mot ngoai 1& chuin cua Java hodc co thé
12 mot ngoai 1é do ta tao ra. Lop ‘Throwable’ duoc Java cung cép 1a cha cia tat ca

cac ngoai 18 trong Java (16p dau tién trong cay thira ké).

Sau khi ban da biét cach khai bdo va ném ra biét 1é, thi phén viéc quan
trong nhéat 12 bit va xir 1y biét 1€.

Van dé d6i voi ngudi 1ap trinh java 13 phai biét dugc doan ma nio ciia anh
ta c6 thé gy ra 16i. Khi ho dd khoanh vung dugc doan ma c6 thé gay ra 15i ho s&
dit doan ma, c6 kha ning giy ra 16i d6 trong khdi try ( thir 1am), va dit doan ma
xtr 1y 151 trong khéi catch ( bat giir). Khudn dang tong quat nhu sau:

try{



// Céc I¢nh c6 khd nang géy 16i

/

catch ( TypeExceptionl ex){

// M dwoc thue thi khi mét ngoai 1¢ TypeExceptionl dwoc phdt sinh trong khéi
try

/

catch ( TypeException2 ex){

// M dwoc thue thi khi mét ngoai 1¢ TypeException2 dwoc phdt sinh trong khéi
try

/

catch ( TypeExceptionN ex){
// M dwoc thyc thi khi mét ngoai 1¢ TypeExceptionN dwoc phit sinh trong khéi

try

} finally{

// khoi Iénh nay luén dwoc thwe hién cho di ngogi l¢ co xdy ra trong khéi try
hay khong.

/

Néu khong c6 mot ngoai 18 ndo phat sinh trong khdi try thi cic ménh dé
catch s& bi bo qua, trong trudng hop mot trong cac cau 1énh bén trong khéi try giy
ra mot ngoai 1& thi, thi java s& bo qua cac cau 1énh con lai trong khéi try dé di tim
ma xu ly ngoai I¢, néu kiéu ngoai 1¢ so khédp voi kiéu ngoai 1€ trong ménh dé
catch, thi ma I¢nh trong khdi catch d6 s& duoc thuc thi, néu khong tim théy mot
kiéu ngai 18 nao dugc so khop java sé két thuc phuong thirc d6 va chuyén biét 16
d6 ra phuong thirc d3 goi phuong thirc ndy qua trinh nay duoc tiép tuc cho dén khi

tim thdy ma xu 1y biét 1&, néu khong tim thdy ma xir 1y biét 18 trong chudi cac



phuong thirc goi nhau, chuong trinh c6 thé chdm dut va in thong bao 15i ra ludng

161 chuan System.err

Vidu
class TryClass{
public static void main(String args[]){
int n=0;
tryf
System.out.println(1/n);

/
catch(ArithmeticException ex){

System.out.println(“Loi chia cho 0”);

Khi chay chuong trinh nay ta se thu dugc mot dong in ra man hinh nhu sau:

Loi chia cho 0

Trong doan chuong trinh trén khi chia mdt s6 cho 0 sé& gap ngoai 1€
ArithmeticException, biét dugc ngoai 18 ndy c6 thé xdy ra do vy ta bat no va xtr
Iy trong khdi catch(ArithmeticException ex), & day ex 1a mot ddi tuong cua 16p
ArithmeticException chtra cic thong tin vé ngoai 16 xay ra, ta c6 thé 1y ca thong
tin vé ngoai I¢ chéng han nhu léy vé mo ta ngoai 1€ nhu sau:

System.out.println(a.getMessage()).

V. Khoi ‘finally’

Khi mot ngoai 1é xuit hién, phuong thirc dang duoc thyc thi c6 thé bi dirng ma



khong dugc hoan thanh. Néu diéu nay xay ra, thi cac doan ma phia sau (vi du nhu
doan ma c6 chirc ning thu hoi tai nguyén, nhu cac 1énh dong tap viét & cudi
phuong thirc) s& khong bao gid dugc goi. Java cung cap khdi finally dé giai quyét
viéc nay. Thong thuong khéi “finally’ chira cac cau 1énh mang tinh chat don dep

nhu: dong két ndi CSDL, dong tép tin,....

try{

//Céc 1énh c6 kha nang ném ra ngoai 1¢

b
catch(Exceptionl ex1){

}

catch(Exception2 ex2){

}

catch(Exceptionn exn){

}
finally {

//Ma 1énh don dep
}

Khéi “finally’ 1a tuy chon, khong bat budc phai c6. Khdi nay dugc dit sau khoi
‘catch’ cudi ciing. Chuong trinh s& thyc thi cau 1énh dau tién cta khoi “finally’

ngay sau khi gip cau 1énh ‘return’ hay 1énh ‘break’ trong khoi “try’.

Khoi ‘finally’ bao dam luc nao cling dugc thyc thi, bat chép cO ngoai 1€ xay ra

hay khong.



Hinh minh hoa su thuc hién cua cac khdi ‘try’, ‘catch’ va ‘finally’.

try block

No Exception Y

Exception occurs

A

Y

finally block catch block
/
finally block
VI. Mt sé 16p ngoai Ié chudn ciia Java
Danh siach mjt sé 16p ngoai 1¢
Tén 16p ngoai 1€ Y nghia

Throwable bay la 16p cha ctia moi 16p ngoai 1€ trong Java

Exception Pay 14 16p con truc tiép ciia 16p Throwable, nd
mo ta mot ngoai 16 tong quét co thé xay ra
trong ung dung

RuntimeException L&p co sd cho nhiéu ngoai 18 java.lang

ArthmeticException Ldi vé s6 hoc, vi du nhu ‘chia cho 0°.

Illegal AccessException L6p khong thé truy cap.

[llegal ArgumentException Dbi s6 khong hop 1¢.

ArrayIndexOutOfBoundsExeption

Lo1 truy cap ra ngoai mang.

NullPointerException

Khi truy cap ddi tuong null.

SecurityException

Co ché bao mat khong cho phép thyc hién.

ClassNotFoundException

Khéng thé nap 16p yéu cau.

NumberFormatException

Viéc chuyén doi tir chudi sang s6 khong thanh




cong.
AWTException Ngoai 16 vé AWT
IOException Lop cha cua cac 16p ngoai 1€ I/O
FileNotFoundException Khong thé dinh vi tap tin
EOFException Két thiic mot tap tin.
NoSuchMethodException Phuong thirc yéu cau khong ton tai.
InterruptedException Khi mét luéng bi ngat.
Chuong 4
LAP TRINH PA TUYEN

1. Cac kién thirc lién quan

1. Tién trinh ( process)

Tién trinh 12 mot thé hién cua mot chuong trinh dang xtr 1y. S& hitu mdt con
tro 1énh, tap cac thanh ghi va céac bién. dé hoan thanh tac vu cta minh, mot tién
trinh con can dén mot sb tai nguyén khac nhu: CPU, bo nhd, cic tip tin, cic thiét
bi ngoai vi..

Can phan biét duoc giita tién trinh va chuong trinh. Mot chuong trinh 13 mot thé
hién thu dong, chira c4c chi thi diéu khién may tinh dé thuc hién muc dich gi do;
khi cho thyec thi chi thi nay thi chuong trinh s& bién thanh tién trinh

C6 thé néi tom tat tién trinh 13 mot chuong trinh chay trén h¢ diéu hanh va dugc

quan 1y thong qua mot sb hiéu goi 1a the

2. Tiéu trinh ( thread )
MOt tiéu trinh 14 mot don vi xir 1y co ban trong hé thong. Mdi tiéu trinh xtr
1y tuan tu cac doan code ctia nd, sé hitu mot con trd 1énh, mot tip cac thanh ghi va

mot vung nh¢ stack riéng, cac tiéu trinh chia s¢ CPU véi nhau giong nhu cach chia



sé gilra cac tién trinh. Mot tién trinh s& hitu nhiéu tiéu trinh, tuy nhién mot tiéu
trinh chi c6 thé thudc vé mdt tién trinh, cac tiéu trinh bén trong cung mot tién trinh
chia sé nhau khong gian dia chi chung, diéu nay c6 nghia 1a cac tiéu trinh c6 thé
chia sé nhau cac bién toan cyc cua tién trinh. Mot tiéu trinh ciing c6 thé co céac

trang thai gidng nhu cac trang thai ctia mot tién trinh.

3. Hé diéu hanh don nhiém, da nhiém

e HPH don nhiém 1a HPH chi cho phép 1 tién trinh chay tai mot thoi diém, vi
du HbH DOS Ia HPH don nhi¢m.

e - HDH da nhiém cho phép nhiéu tién trinh chay tai mot thoi diém, vi du
HDPH windows, Unix, Linux la cac HDH da nhiém

e HPH da nhiém uu tién: cac tién trinh duoc cap phat thoi gian sit dung CPU
theo mtrc uu tién khac nhau

e HDH da nhiém khong uu tién: cac tién trinh khong c6 mirc wu tién nio ca,
chung “ty giac” nha quyén kiém soat CPUsau khi két thuc phan cong viéc

Chii y: trong thuc té mdi may thudng chi ¢c6 1 CPU, nén khong thé c6 nhiéu tién

trinh chay tai mot thoi diém. Nén thong thudng sy da chuong chi 1a gia lap. Chung

dugc gia 1ap br:?mg cach luu trix nhiéu tién trinh trong by nhd tai mot thoi diém, va

diéu phéi CPU qua lai gitta céc tién trinh.

4. Céc trang thai caa tién trinh
Trang thai cua mot tién trinh tai mot thoi diém duoc x4c dinh bai hoat dong
hién thoi cua tién trinh d6. Trong qua trinh sdng mot tién trinh thay doi trang
thai do nhiéu nguyén nhan nhu: hét thoi gian st dung CPU, phai cho mdt sy
kién nao do xéy ra, hay doi mdt thao tac nhzflp/xuét hoan tét. ..
Tai mot thoi diém mot tién trinh c¢6 thé nhan mot trong cac trang thai sau day:
e Tao méi: tién trinh dang dugc thanh lap

e Running: cac chi thi cua tién trinh dang dugc xir 1y, hay néi cach khac tién



trinh dang s¢ htru CPU

e Blocked: tién trinh dang cho dugc cap tai nguyén, hay chd mot su kién nao
d6 xay ra

e Ready: tién trinh dang chd cip CPU dé xu 1y

e K&t thuc: tién trinh d4 hoan tat viée xir Iy

5. Mién ging ( Critical Section )

a) Vin dé tranh chép tai nguyén

Ta xét tinh hudng sau:

e giasur A c6 500% trong tai khoan ngan hang

e A quyét dinh rt ra 100$ tir tai khoan ngan hang, thao tac ctia A gém 2 budc:
1) lay ra 100$
2) giam s tai khoan di 1008

e Tinh huéng gitra 2 thao tac 1 va 2, B tra A 3008, do vay B cdp nhéat vao trong
tai khoan cta A 1a 800$ ( =500$ +300$), sau d6 A tiép tuc cong viée 2, n6 cp
nhat lai trong tai khoan la 4008, nhu vay B da tra A 3008, nhung A khong nhan

duoc.

b) Mién ging (Critical Section)
Doan chuong trinh trong d6 c¢6 thé xay ra cdc mau thuin truy xuét trén tai nguyén

dung chung duoc goi 1a mién gang ( Critical Section )

6. Khoa chét (deadlock)
Mot tap cac tién trinh duoc dinh nghia 1a ¢ trong tinh trang khoa chét néu nhu,

mdi tién trinh trong tip hop déu déu chd doi mot sb tai nguyén dang bi nim



gilr boi céc tién trinh khac, nhu vay khong c¢o tién trinh nao cé thé tiép tuc xu
1y, cling nhu giai phong tai nguyén cho céc tién trinh khac st dung, tat ca cac

tién trinh trong tap hop déu bi khod vinh vién!.

I1. Lap trinh da tuyén trong Java

Véi Java ta c6 thé xay dung cic chuong trinh da ludng. Mot img dung c6 thé
bao gém nhiéu luéng. Mbi 1u6ng dugc gan mot cong viéc cu thé, ching duoc thuc

thi dong thoi véi cac ludng khac.

C6 hai cdch dé tao ra luong
Cich 1: Tao ra mot 16p ké thira tir 16p Thread va ghi d¢ phwong thirc run cia
16p Thread nhu sau:
class MyThread extends Thread {
public void run(){
//M 1énh cia tuyén
b
b
Céach 2: Tao ra mdt 16p trién khai tir giao dién Runnable, ghi d¢ phuong thuc
run
class MyThread implements Runnable {
public void run(){
//M3 1énh cia tuyén

}

1. Lop Thread

L6p Thread chira phuong thirc tao dung Thread() ciing nhu nhiéu phwong thirc
hitu ich c¢6 chirc ning chay, khai dong, tam ngimg, tiép tuc, gian doan va ngung

tuyén. Dé tao ra va chay mot tuyén ta can lam 2 budc:



Mo rdng 16p Thread va Ghi deé phuong thire run()
Goi phuong thuc start() dé bat dau thyc thi tuyén

L6p Thread khong c6 nhiéu phuong thirc 1im, ching chi ¢6 mot vai phuong thirc

hiru dung duoc liét ké sau:

public void run()

duoc java goi dé thuc thi tuyén thi hanh, ban phai ghi d¢ phuong thic nay dé thuc

thi nhiém vy cta tuyén, boi vi phuong thitrc run()cta 16p Thread chi 1a phuong

thirc rong

public void start()

khi ta tao ra tuyén n6 chua thyuc su chay cho dén khi, phuong thuc start() dugc
goi, khi start() duoc goi thi phuong thirc run() cling duogc kich hoat

public void stop()

c6 chtrc ning ngung tuyén thi hanh, phuwong thitrc nay khong an toan, ban nén
gan null vao bién Thread dé dé dimg tuyén, thay vi st dung phuong thirc stop()
public void suspend()

C6 chirc ning tam nglimg tuyén, trong java 2, phuong thirc ndy it dugc st
dung, bdi vi phuong thirc ndy khong nha tai nguyén ma né lam gitt, do vay co
thé nguy co din dén deadlock ( khoa chét ), ban nén dung phuong thirc wait(),
dé tam ngimng tuyén thay vi sir dung phuong thirc suspend()

public void resume()

Tiép tuc van hanh tuyén néu nhu n6 dang bi ngung, néu tuyén dang thi hanh thi
phuong thirc nay bi bé qua, théng thudng phuong thirc nay dugc dung két hop
v6i phuong thire suspend(), ké tir java 2 phuong thirc nay cun voi phuong thirc
suspend()bi tir chdi, do vdy ban nén dung phuong thirc notify () thay vi s
dung phuong thirc resume()

public static void sleep( long millis) Threadows InterruptedException

dat tuyén thi hanh vao trang thai ngu, trong khoang thoi gian xac dinh bang

mili gidy. chu y sleep() la phuong thire tinh.



public void interrupt()

lam gian doan tuyén thi hanh

public static boolean isInterrupt()

kiém tra xem tuyén c6 bi ngat khong

public void setpriority( int p)

an dinh do uu tién cho tuyén thi hanh, d6 wu tién duoc xac dinh 1a mot sd
nguyén thudc doan [1,10]

public final void wait() throws InterruptException

dat tuyén vao trang thai chd mot tuyén khac, cho dén khi c6 mot tuyén khac
thong béo thi nd lai tiép tuc, day 1a phuong thirc cua 16p co sé Object

public final void notify ()

danh thirc tuyén dang cho, trén d6i twong nay

public final void notifyAll() danh thic tit ca cac tuyén dang chd trén ddi tuong
nay

isAlive() Tra vé True, néu ludng 14 van con ton tai (séng)

getPriority() Tra vé muc uu tién cia ludng

join() Doi cho dén khi ludng két thuc

isDaemon() Kiém tra néu luong 1a luéng mot ludng chay ngam (deamon)

setDeamon(boolean on) Panh dau ludng nhu 14 ludng chay ngam

vi du: ta tao ra 2 tuyén thi hanh song song, mot tuyén thuc hién viéc in 200 dong

“Pai hoc su pham ky thuat Hung Yén”, trong khi tuyén nay dang thuc thi thi c6

mot tuyén khac van tiép tuc in 200 dong chit “chao mung ban dén véi java”

/**

* <p>Title: </p>

* <p>Description: Giao trinh ngon ngu lap trinh Java</p>

* <p>Copyright: Copyright (c) 2004</p>



* <p>Company: DHSPKT HY</p>
* @author Hoang Trong The
* (@version 1.0

*/

public class Hello{

public static void main ( String[] args ){
new ChaoDH ().start ();
new ChaolJV ().start ();

class ChaoDH extends Thread {
public void run (){
for (inti=1;1<=200; i++)

System.out.println ( "Pai hoc su pham ky thuat Hung Yén" );

class ChaolJV extends Thread{
public void run (){
for (inti=1;1<=200;i++)

System.out.println ( "chdo mung ban dén voi java" );

khi ta chay chuong trinh thay két qua xen k& nhau nhu

DPai hoc su pham k¥ thuat Hung Yén



DPai hoc su pham k¥ thuat Hung Yén
chao mimng ban dén véi java
bai hoc su pham k¥ thuat Hung Yén
chao mimg ban dén véi java
DPai hoc su pham k¥ thuat Hung Yén
chao mimg ban dén véi java
chao ming ban dén véi java

2. Vong doi cua Thread

Hinh sau thé hién trang thai cua tuyén trong vong doi cta ching

sleep() -

A

blocked

susnend()
new Thread A

wait()
resnme()
start) -
runnable

4
«

stop() ! notify()
dead <=

3. Luong chay ngam (deamon)

Mot chuong trinh Java két thiic chi sau khi tat ca cac ludng thuc thi xong.
Trong Java c6 hai loai ludng:

- Ludng ngudi sir dung
- Ludng chay ngam (deamon)

Nguoi sir dung tao ra cac ludng ngudi sir dung, trong khi cac ludng deamon
1a cac ludng chay nén. Ludng deamon cung cap cac dich vu cho cac luong khac.
May 4o Java thuc hién tién trinh thoat, khi d6 chi con duy nhat ludng deamon van
con séng. My 4o Java c6 it nhat mot ludng deamon 14 ludng “garbage collection”

(thu luom tai nguyén - don rac). Ludng don rac thuc thi chi khi hé thong khong co



tac vu ndo. N6 1a mot ludng co quyén wu tién thap. Lop ludng cd hai phuwong thirc
dé 1am viéc voi ludng deamon:
- public void setDaemon(boolean on)

- public boolean isDaemon()

4. Giao dién Runnable

O muc truge ban di tao ra cc luéng thuc hién song song vdi nhau, trong
java ta con c6 thé tao ra cac tuyén thi hanh song song bang cach trién khai giao
dién Runnable. Chéc ban s& tu hoi, di c6 16p Thread roi tai sao lai con ¢6 giao
dién Runnable nita, chung khac gi nhau?, cau tra 161 & chd, java khong hd tro ké
thira bdi, néu chuong trinh cua ban vira mudn ké thira tir mot 16p nao do, lai vira
mudn da tuyén thi ban bat budc phai ding giao dién Runnable, ching han nhu ban
viét cac Applet, ban vira mudn né 1a Applet, lai vira muén thyc thi nhiéu tuyén, thi
ban vira phai ké thira tir 16p Applet, nhung néu di ké thira tir 16p Applet roi, thi
ban khong thé ké thira tir 16p Thread nira.

Ta viét lai vi du trén, nhung 1an nay ta khong ké thira 16p Thread, ma ta

trién khai giao dién Runnable

public class Hello {
public static void main ( String[] args ){
Thread t = new Thread ( new ChaoDH () );

t.start ();
Thread t1 = new Thread ( new ChaolJV () );
tl.start ();

b

b

class ChaoDH implements Runnable{



public void run (){
ChaoDH thu = new ChaoDH ();
for (inti=1;1i<=200;i++) {
System.out.println("Pai hoc su pham k¥ thuat Hung Yén");

}

class ChaoJV implements Runnable {

public void run (){
for (inti=1;1<=200; i++) {
System.out.println ( "chao muing ban dén voi java" );

}

Cho chay vi du ndy ta thdy két qua ra khong khac gi véi vi du trude.

5. Thiét ldp dé wu tién cho tuyén

Khi mot tuyén duoc tao ra, né nhan mot do vu tién mac dinh, do1 khi ta
mudn diéu chinh dd wu tién cta tuyén dé dat duoc muc dich cua ta, that don gian,
dé dat d6 uu tién cho mot tuyén ta chi can goi phuong thirc setPriority() va truyén

cho n6 mgt s6 nguyén s6 nay chinh la do vu ti€én ma ban can dat.

Ta viét lai vi du trén nhu sau: Thém vao phuong thirc main() 2 dong 1énh:
t.setPriority(1);//Tuyén nay c6 do wu tién 13 1
t1.setPriority(10);// Tuyén nay c6 do wu tién 13 1

Chay lai chuong trinh nay sau khi sira va trudc khi stra ta thay tuyén tl dugc cap

thoi gian st dung CPU nhiéu hon tuyén t, Iy do 1a ta di dit d6 wu tién cta tuyén



t1, 16n hon d wu tién cua tuyén t
Chu y:

1) do wu tién ctia mot tuyén biéu thi boi mot sd nguyén nam trong doan tir 1
dén 10, mot 13i s& phat sinh néu ta gan cho né do uu tién, nam ngoai khoang
nay

2) 2) néu mot tuyén khong duoc dat do vu tién thi nd s& nhan do wu tién
mic dinh ( bang 5 ), ta c6 thé kiém tra diéu nay bang cach goi phuong thirc

getPriority()

6. Nhém tuyén (Thread Group)
- Nhém tuyén 1a mot tap hop gdm nhiéu tuyén, khi ta tac dong dén nhom tuyén
( chang han nhu tam ngung, ...) thi tit ca cac tuyén trong nhom déu nhan duogc
cung tac dong d6, diéu nay 1a tién loi khi ta mudn quan 1y nhiéu tuyén thuc
hién cac tac vu tuong tu nhau.
e Dé tao mot nhom tuyén ta can:
+ tao ra mot nhom tuyén bang cach sir dung phuong thirc tao dung cia 16p
ThreadGroup()
ThreadGroup g=new ThreadGroup(‘‘ThreadGroupName”);
ThreadGroup g=
new ThreadGroup(ParentThreadGroup, “ThreadGroupName”);
Dong 1énh trén tao ra mot nhom tuyén g c6 tén 1a “ThreadGroupName”, tén
ctia tuyén 12 mot chudi va khong tring véi tén ctia mot nhom khac.

+ dua céac tuyén vao nhom tuyén ding phuong thic tao dung cta 16p Thread()

Thread =new Thread (g, new ThreadClass(), ”ThisThread”);

7. Dong b cdc tuyén thi hanh
Khi nhiéu tuyén truy cdp dong thoi vao tai nguyén dung chung, ma tai

nguyén ndy lai khong thé chia sé, cho nhiéu tuyén, khi d6 tai nguyén dung chung



c6 thé bi hong. Vi dy, mot ludng co thé ¢d ging doc dir liéu, trong khi ludng khac

b ging thay dbi dir liéu. Trong truong hop nay, dit liéu c6 thé bj sai.

Trong nhitng truong hop nay, ban can cho phép mot luong hoan thanh tron
ven tac vu cta nd, va roi thi méi cho phép cac ludng ké tiép thuc thi. Khi hai hodc
nhiéu hon mot lu6ng can thim nhap dén mot tai nguyén dugc chia sé, ban can

chac chdn rang tai nguyén do s€ dugc str dung chi bd1 mot ludng tai mot thoi diém.

Boi trong java khong cé bién toan cuc, chung ta chi c6 thudc tinh cua dbi
tuogng, tit ca cac thao tac c6 thé din dén hong hoc déu thyuc hién qua phuong thic,
do vay java cung cip tir khoa synchronized, tir khoa nay duoc thém vao dinh
nghia ctia phuong thirc bao cho java biét day 1a mot phuong thirc ddng bo, mbi ddi
tuong s€ c6 modt bd quan ly khod, bo quan 1y khoa nay chi cho 1 phuong thuc
synchronized cta dbi tuong d6 chay tai mot thoi diém

Mau chét cua su ddng b hoa 1a khai niém “monitor” (gidm sat), hay con
goi “semaphore” (co hi¢u). Mot “monitor” 1a mot doi tuong ma dugc khoa doc
quyén. Chi mot ludng c6 thé co6 monitor tai mdi thoi diém. Tat ca cac ludng khéc
cd ging tham nhap vao monitor s& bi tri hodn, cho dén khi luéng dau tién thoat
khoi monitor. Cac luéng khac duoc bao chd doi monitor. Mot luéng co thé

monitor mot doi twgng nhiéu lan.



Chuong 5
NHAP XUAT

Mét chwong trinh thwong xuyén lam viée véi dir liéu, dé c6 thé luu triv
lau dai ching ta phai luu trir va nhén lai dir li¢u tir thiét bi luu trir ngoai,
ngudn thong tin ngoai khong chi gdm dir liéu dwgc lwu trir trén dia tir, dia CD
ma no c6 thé 1a dir liu ciia mdt chwong trinh Khac, hoic ¢ thé 1a dwge lwu
trir trén mang... du ching dwoc lwu triv & diu ching ciing chi c6 1 s6 dang
nhw: d6i twong, ki tw, hinh anh hodc Am thanh, du dit liéu dwoc lwu triv dudi
hinh thirc nao, luu trir & dau thi java déu triru twong hoa thanh cac ludng,
diéu nay la rit tinh vi n6 1am cho ta khong cin phai quan tim dir liéu dwoc
luu trir & dau, dwéi dang thirc nhw thé nao, né dong nhiat moi nguodn dir liéu
véoi nhau:

Pé nhan vé cac thong tin, mdt chwong trinh mé mét ludng lién két véi
ddi twong ngudn( tép tin, bd nhé, Socket) va doc cac thong tin tuin tu.

Twong tw dé ghi thong tin ra cac thiét bi ngoai bang cich mé mot ludng dén

d6i twong dich va ghi thong tin ra mdt cach tuan tu nhw
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Ludng l1a sy triru twong hoa & mirc cao, do viy bit ké dir liéu dwgc doc vao tir
dau hoic ghi ra diu, thi thuit toian doc/ghi tuin tw déu twa nhw sau:

Poc vao



open a stream

while more information
read information

close the stream

Ghira

open a stream

while more information
write information

close the stream

Lép luong

Java dwa ra nhiéu 16p ludng, dé xir Iy moi loai di liéu, java chia ludng
ra thanh 2 loai: ludng byte ( byte stream) va ludng ki tw (character stream),
16p InputStream va OutputStream 1a hai 16p co sé cho moi ludng nhép xuit
hwéng byte, va 16p Reader/ Writer 1a hai 16p co s cho viéc doc ghi huwéng ki
tu.
Lép RandomAccessFile ké thira tir 16p Object va trién Khai giao dién,
InputStream va OutputStream, day la 16p duy nhat hd tro ca doc lin ghi.

Lép nhép, xuit hwéng ki tw

Reader va Writer 12 hai 16p co' sé triru twong cho ludng hwéng ki tw, hai 16p
nay cung cip mt giao dién chung cho tit ca cac 16p doc/ ghi hwéng ki tw, mdi
lan doc/ ghi ra ludng 1a doc 2 byte twong rng véi mot ki tw unicode, Sau day

12 mé hinh phén cip cac 16p doc/ ghi hwéng ki tu

—{ GufferedReader }—{ LineMomberReader )

— CharArrayReader b
—( InpurStreawReader FileReader
)

— Filoer Raalder Y PushbackReader 3

—{ PipedReader ’
—  StringReader '




—(_ GuPfiradiricar )

={ CharArraywriter i

~{ QuutieresaReader Filewricer
) o GENGICTICTID |

Lut‘ing hwong

—{  FilzerWrizar 3

—{ Pipedwriter i
—C stringWritcer )

(" Filtararitar )

byte

Dé o thé doc ghi 1 byte, ta phai sir dung ludng hudng byte, hai 16p InputStream

va OutputStream 13 hai 16p co so triru tuong cho cc ludng hudng byte, mdi lan

doc/ ghira luéng 1a doc/ ghi 8 bit dir liéu ra luéng, Hinh sau thé hién mdi quan h¢

phan cap giira

16p doc/ ghi hudng byte

={ FileInputStream i
—(  PipedInputStream h

—{ FilterInpucScreas

LinaRowbe rInpucStreas

PardlnpurSTream )

BofferedinputScrean )

ByteArrayInputStrean PoshbackInputhcrean )

- (SequencelnpucScrean )

—{St ringBufferInputScream )

Ontpmt e

—( ObjectInpucStreas

Fil emtthtnean

Pmed:tutputStrem Baktmipmt Frasi
—{ FilearDurpneitrem
B:.rteﬁ. rrayQutputsStream

—(Mﬂm 3

Sy twong tur gita hai ludng huéng byte va hudng ki tu

L&p Reader va InputStream c6 mot giao dién giéng nhau, chiing chi khac nhau vé



kiéu dir lidu doc vao, vi du 16p Reader c6 cac phwong thire sau gitip cho viée doc
mot ki ty hodc mot mang cac ki tu

int read()

int read(char cbuf]])

int read(char cbuf]], int offset, int length)

thi trong 16p InputStream cling c6 cac phuong thirc voi tén tuong tu cho viée doc
mot byte hodc mot mang céac byte

int read()

int read(byte cbuf]])

int read(byte cbuf[], int offset, int length)

Ciing tuong tu vay 16p Writer va OutputStream cling ¢6 mét giao dién tuong tu
nhau, vi du l6p Writer dinh nghia cac phuong thic dé ghi mdt ki ty, mOt mang céc
ki ty ra luéng

int write(int c)

int write(char cbufl])

int write(char cbuf]], int offset, int length)

thi 16p OutputStream ciing c6 cac phuong thirc trong tng, dé ghi mot byte, mot
mang byte ra luéng

int write(int c)

int write(byte cbuf]])

int write(byte cbuf]], int offset, int length)

Xu ly tép tin

Pé xir 1y tép tin ngoai tr, ta sit dung cac ludng lién quan dén tép tin nhu
FileInputStream va FileOutputStream cho vi¢c doc ghi t¢p hudng byte, FileReader
va FileWriter cho viéc doc ghi hudng ki tu, thong thuong mudn st dung ludng tép
tin ta st dung ham tao cua cac 16p tuong tng dé lién két ludng voi mot tép tin cu

thé.



public void FileInputStream ( String FileName)
public void FileInputStream ( File file)

public void FileOutputStream ( String FileName)
public void FileOutputStream (File file)

public void FileWriter ( String FileName)

public void FileWriter (File file)

public void FileReader ( String FileName)

public void FileReader (File file)

Vi du: viét chuong trinh file copy, thuc hién viéc copy mot tép, ta s& viét chuong
trinh ndy sir dung ca 2 ludng hudng byte va hudng ki tu

import java.io.*;

// chuong trinh copy str dung luéng hudng ki tu

public class CopyCharacter {

public static void main(String[] args) throws IOException {
File inputFile = new File("C:/in.txt");
File outputFile = new File("C:/out.txt");

FileReader in = new FileReader(inputFile);
FileWriter out = new FileWriter(outputFile);

int c;

while ((c = in.read())! =-1)

out.write(c);

in.close();

out.close();

}



import java.io.*;

// Chuong trinh copy sir dung ludng hudng byte

public class CopyBytes {

public static void main(String[] args) throws IOException {
File inputFile = new File("farrago.txt");

File outputFile = new File("outagain.txt");

FileInputStream in = new FileInputStream(inputFile);
FileOutputStream out = new FileOutputStream(outputFile);

int c;

while ((c = in.read())! =-1)

out.write(c);

in.close();

out.close();

b
}

Ludng dir liéu

Pé doc/ ghi cac kiéu dir liéu nguyén thuy, ta sir dung ludng DatalnputStream va
DataOutputStream, 16p DatalnputStream trién khai giao dién Datalnput, con 16p
DataOutputStream trién khai giao dién DataOuput

Cac phuong thure sau dugc dinh nghia trong giao dién DataOutput



void write(byte[] b)

Ghi mdt mang byte ra ludng

void write(byte[] b, int off, int len)

Ghi mot mang byte ra ludng ké tir vi tri off,

len byte

void write(int b)

Ghi mét byte ra luong

void writeBoolean(boolean v)

Ghi mét gia tri logic ra ludng

void writeByte(int v)

Ghi ra ludng phan thap cia v

void writeBytes(String s)

Ghi mdt x4u ra ludng

void writeChar(int v)

Ghi mét ki tu ra luong

void writeChars(String s)

Ghi mot xau ki tu ra luéng

void writeDouble(double v)

Ghi mét s double ra luong

void writeFloat(float v)

Ghi mot s6 thuc ra luong

void writelnt(int v)

Ghi mét s6 nguyén ra ludng

void writeLong(long v)

Ghi mét s6 long ra luong

void writeShort(int v)

Ghi mét so short ra ludng

void writeUTF(String str)

Chi mot xau ki ty Unicode ra luéng

Céc phuong thtrc sau dugc dinh nghia trong giao dién Datalnput:

boolean readBoolean()

doc mét gia tri logic tir ludng

byte readByte() doc mot byte tir ludng

char readChar() doc mot ki tu tir luéng
double readDouble() doc mot s6 double tir ludng
float readFloat() doc mét so float tir luéng

void readFully(byte[] b)

doc mot mang byte tir ludng va ghi vao

mang

voidreadFully(byte[] b, int off, int len)

doc len byte tir ludng va ghi vio mang

tur vi tri off

int readInt()

doc mot sO nguyén




String readLine() doc mét xau ki tu cho dén khi gap ki tu

xubng dong va bo qua ki ty xudng dong

long readLong() doc mot so long
short readShort() doc mét so short
int readUnsignedByte() doc mot s6 nguyén khong dau trong

khoang 0..255

in treadUnsignedShort() doc mot s6 nguyén khong dau trong
doan tir 0..65535

String readUTF() doc mot xau ki tu Unicode

int skipBytes(int n) Bo qua n byte tir ludng

Sau day 1a mot vi du nho vé ludng nhap xuat dit liéu, vi du nay ghi dit liéu ra tép

roi lai doc lai:

import java.io.*;

public class DatalODemo {
public static void main(String[] args) throws IOException {

// write the data out

DataOutputStream out = new DataOutputStream(new
FileOutputStream(*“‘c:/TestlO.txt"));

// ghi s6 nguyén

out.writelnt(10);

// ghi s6 long

out.writeLong(123456789);

// ghi s6 thuc chinh xé4c kép
out.writeDouble(123.456789);




// ghi s6 thuc chinh x4c don
out.writeFloat(123.456789f);

// ghi gia tri logic

out.writeBoolean(true);

// ght mot xau

out.writeUTF("Day la mot xau ki tu");
out.close();

// read it in again

DatalnputStream in = new DatalnputStream(new

FileInputStream("c:/TestlO.txt"));

try {
// doc lai s6 nguyén
System.out.println("Gia tri nguyen " + in.readInt());
// doc lai s6 nguyén dai
System.out.println("Gia tri long " + in.readLong());
// doc lai sb thuc chinh x4c kép
System.out.println("Gia tri double " + in.readDouble());
// doc lai sb thuc chinh xac don
System.out.println("Gia tri float " + in.readFloat());
// doc lai gia tri logic
System.out.println("Gia tri boolean " + in.readBoolean());
// doc lai moOt xau unicode

System.out.println("Gia tri xau " + in.readUTF());

}

catch (EOFException e) {

System.out.println("loi");

}



in.close();

j
b

Ludng in 4n

Vi cac ludng xuét ghi dir liéu ra dudi dang nhi phan do vay ban khong thé dung
1énh type, hodc cac chuong trinh soan thao asciii dé xem dugc, trong java co thé
str dung ludng in 4n dé xudt dit liéu ra dudi dang asciii. Lép PrintStream va
PrintWriter s€ gitp ta lam vi¢c nay. Hai 16p nay thuc hién chirc nang nhu nhau,

déu xuat ra dir liéu dang asciii.

Mot s6 phirong thike ciia I6p PrintStream:

boolean checkError()

don hét dir li€u ra va kiém tra 101 luéng

void close()

dong luong

void flush() don dir liéu trong ving dém ra
void print(boolean b) ghi gia tri logic ra luong

void print(char c) ghi ki ty

void print(charf[] s) ghi mdt mange ki tu

void print(double d) ghi mét s thue d6 chinh xéac kép
void print(float f) ghi mét so thuc

void print(int 1) ghi mot sd nguyén

void print(long 1) ghi mot s6 nguyén dai

void print(Object obj) ghi mot ddi twong

void print(String s)

ghi mot xau

void println()

tao ra mot dong trong

void println(boolean x)

ghi gia tri logic ra ludng va xubng dong

void println(char x)

ghi ki tw va xuéng dong

void println(char[] x)

ghi mdt mange ki tyr va xubng dong




void println(double x)

ghi mot sb thuc do chinh xéac kép va

xudng dong

void printin(float x)

ghi mét s thuc va xudéng dong

void println(int x)

ghi mot s6 nguyén va xuong dong

void println(long x) ghi mot s6 nguyén dai va xuéng dong
void println(Object x) ghi mdt d6i twong va Xuéng dong
void println(String x) ghi mét xau va xudng dong

protected void setError()

dit trang thai 16i cua ludng 14 true

void write(byte[] buf, int off, int

len)

ghi mang byte tur vi tri off len ki byte ra

ludng

void write(int b)

ghi mét byte ra ludng

Ham tao cua lop PrintStream:

PrintStream(OutputStream out) tao ra mot ludng méi

PrintStream(OutputStream out, boolean autoFlush) tao ra mot ludng méi véi chire

ning AutoFlush ( tu don)

Mot s6 phuong thire ciia 16p PrintWriter

boolean checkError()

don hét dir liéu ra va kiém tra 161 ludng

void close()

dong ludng

void flush()

don dir li¢u trong vung dém ra

void print(boolean b)

ghi gia tri logic ra luong

void print(char c)

ghi ki tu

void print(char[] s)

ghi mot mange ki tu

void print(double d) ghi mot sb thuc do chinh xac kép
void print(float f) ghi mot s6 thyc
void print(int 1) ghi mot sd nguyén

void print(long 1)

ghi mot s6 nguyén dai




void print(Object obj)

ghi mot dbi tuong

void print(String s)

ghi mot xau

void println()

tao ra mot dong trong

void println(boolean x)

ghi gié tri logic ra luéng va xudng dong

void println(char x)

ghi ki ty va xudng dong

void println(char[] x)

ghi mot mange ki ty va xuéng dong

void println(double x) ghi mét s6 thuc d6 chinh xac kép va
xudng dong
void printin(float x) ghi mét s thuc va xudéng dong

void println(int x)

ghi mot s6 nguyén va xuéng dong

void println(long x)

ghi mot s6 nguyén dai va xuéong dong

void println(Object x)

ghi mét d6i twong va xudng dong

void println(String x)

ghi mo{t xau va xuong dong

protected void setError()

dit trang thai 16i cua ludng 12 true

void write(byte[] buf, int off, int

len)

ghi mang byte tur vi tri off len ki byte ra

ludng

void write(int b)

ghi mét byte ra ludng

void write(int c)

Ghi mot ki tr don

void write(String s)

Ghi mot xau

void write(String s, int off, int len) |Ghi mdt xau len ki ty tinh tur vi tri off

Cdc ham tao cua lop PrintWriter

- PrintWriter(OutputStream out) tao ra mot PrintWriter khong c6 chtrc ning ty don
tir mot ddi twong OutputStream.

- PrintWriter(OutputStream out, boolean autoFlush) tao ra mot PrintWriter véi
chire ning tu dén tir mot ddi tugng OutputStrea.

- PrintWriter(Writer out) tao ra mot PrintWriter khong c6 chirc nang tw don tir mot

d6i tugng Writer



- PrintWriter(Writer out, boolean autoFlush) tao ra mét PrintWriter v&i chire nang

tu don tir mot ddi tuong Writer

Sau day 1a mot vi du vé luéng in 4n, vi du nay in ra mot t¢p mat sb nguyén, maot sb
thuc va mdt xau ki tu, sau khi chay chuong trinh ban c6 thé sir dung 1énh type cta

DOS dé xem

import java.io.*;

public class DatalODemol {
public static void main(String[] args) throws IOException {

// write the data out

PrintWriter out = new PrintWriter(new FileOutputStream("c:/a.txt"));
out.println(10);

out.println(1.2345);

out.print("xau ki tu");

out.close();

}
b

Ludng dém

Vi cac thao tac voi 6 cing, mang thudng lau hon rat nhiéu so céc thao tac v6i bo
nh¢ trong, do vay chung ta can phai c6 mot ki thuat nao do dé tang tbc d6 doc/ghi,
k¥ thuat d6 chinh 1a viing dém, v6i ving dém ta s€ giam dugc s6 lan doc ghi
ludng, trong java ta c6 thé tao ra vang dém véi cac 16p

BufferInputStream, BufferOutputStream, BufferReader, BufferWriter, thong
thudng ban s& ndi cac ludng ctia ban vao ludng dém.

Céc phuong thirc tao dung ludng dém:



public BufferInputStream( InputStream )

public BufferInputStream (InputStream in, int bufferSize)
public BufferOutputStream ( OutputStream out)

public BufferOutputStream ( OutputStream out, int bufferSize)
public BufferReader ( Reader in)

public BufferReader ( Reader in, int bufferSize)

public BufferWriter ( Writer out)

public BufferWriter ( Writer out, int bufferSize)

Tép tin truy cdp ngbu nhién

Tat ca cac ludng xét trén chi c¢6 thé doc, hodc ghi, chiing khong thé doc ghi
ddng thoi, chi duy nhit c6 mét 16p cho phép ta doc ghi dong thoi, do 1a 16p
RandomAccessFile, 10p nay trién khai giao dién InputData va OutputData, nén
chung co tit ca cac phuong thirc ciia ca 2 16p ndy, ngoai ra ching con cé céac
phuong thure sau:

- public void seek(long pos) chuyén con troé dén vi tri pos tinh tir vi tri dau tién,
chu ¥ vi tri dau tién tinh tir 0

- public long getFilePointer() tra vé vi tri con tro tép tinh bang byte, ké ta dau tép
- public long length() tra vé do dai cua tép

- public void writeChar(int v) ghi ki tu unicode ra tép vdi byte cao duoc ghi trude
- public final void writeChars(String s) ghi mot xau ki tu ra tép

Tuong ty gidng C/C++ khi ban mé mét tép truy cip ngau nhién ban phai chi rd
ché do 1am viéc 1a doc “r, hay ghi ‘w’ hay doc ghi déng thot ‘rw’, vi du nhu ban
mubn mé tép a.txt theo ché do doc ghi ddng thoi thi ban dung ct phap

RandomAccessFile =new RandomAccessFile(“C:/ a.txt”, “rw”)

Chuong trinh dudi day minh hoa céch dung 16p RandomAccessFile. N6 ghi
mot gia tr1 boolean, mdt int, mot char, mot double td1 mot file c6 tén ‘abe.txt’. N6

sir dung phuong phép seek( ) dé tim vi tri dinh vi bén trong tap tin (bit dau tir 1).



Sau d6 no doc gia tri s nguyén, ky tu va double tir tdp tin va hién thi ching ra

man hinh.

import java.lang.System;
import java.io.RandomAccessFile;

import java.io.IOException;

public class rndexam {
public static void main (String args[ ]) throws IOException  {

RandomAccessFile rf;
rf = new RandomAccessFile(“abe.txt”, “rw”);
rf.writeBoolean(true);
rf.writelnt(67868);
rf.writeChars(“J”);
rf.writeDouble(678.68);

//Str dung phuong thirc seek() dé di chuyén con tré dén byte thit hai
rf.seek(1);

System.out.println(rf.readInt());

System.out.println(rf.readChar());
System.out.println(rf.readDouble());

rf.seek(0);

System.out.println(rf.readBoolean));

rf.close();

}

Két qua xuit ra ciia chwong trinh:



= | C winnky System 32 cmd.exe

CiwTemp>java rndexam
L'/868

uJ
678 .68
true

CiwTemp

Lop File

Lép File cung cap giao dién chung dé xir Iy hé théng tép doc lap v6i méi
truong cla cic may tinh. Mot tng dung c6 thé sir dung cac chtrc ning chinh cua
File d@é xit Iy tép hodc cdc thu muc (directory) trong hé thong tép. Pé xtt Iy cac nodi
dung cua cac tép thi st dung cac lop FilelnputStream, FileOutputStream va

RandomAccessFile.

Lop File dinh nghia cac thudc tinh phu thudc vao moéi truong (platform)
duoc st dung dé xir Iy tép va tén goi cac duong dan trong cic thu muc mot cach
doc lap vo1 moi truong.
public static final char separatorChar
public static final String separator

Dinh nghia cac ky hiéu hodc cic xau sir dung dé ngin cach cac thanh phan

trong tén cta dudng dan. Ky hiéu /> dé ngin cach cho Unix, ‘\’ duoc sir dung
dé ngan cach cac muc cta duong dan trong Window.
Vi du: C:\book\Java 13 tén dudng dan trong Window.
public static final char pathSeparatorChar
public static final String pathSeparator

Dbinh nghia cac ky hi€u hoac céac xau su dung dé ngan cach céac tép hodc tén

thu muc trong danh sach cua cac duong dan. Ky hiéu ngin cach ‘> cho Unix,

‘. dugc str dung dé phan cach cac dudng dan trong Window.



Vi du: C:\book; C:\Java; D:\Anh\ABC; A:\Docs la danh sach cac dudng dan trong
Window.
File(String pathName)

Gan duong din c6 tén pathName cho ddi tuong cia 16p File. pathName co
thé 1a duong dan tuyét dbi (co du ca tén 6 dia, tén cua tit ca cac muyc lan luot
theo cdy thu muc) hodc duong dan tuong doi (bdt dau tir thi muc hién thoi).

Vi du:
File chl = new File(File.separator + “book” + File.separator + “chuongl”);
File(File direct, String filename)

Gan tép co tén filename ¢ thu muc direct cho ddi twong cua 16p File. Néu
direct la null thi filename dwoc xw ly o thw muc hién thoi, nguoc lai tén duong
dan s& 1a d6i twong direct ghép véi separator va filename.

Vi du:
File mucNhap =new File(“book” + File.separator + “duThao”);
File ch2 = new File(mucNhap, “chuongl”);
Lép File c¢6 thé sir dung dé truy van vao cac hé thong tép dé biét duoc cac thong
tin vé tép va cac thu muc.
Lop File cung cép cic ham dé nhan duoc cac biéu dién phu thudc vao méi truong
ctia dudng dan va cac thanh phan cia dudng dan.
String getName()
Ham getName() cho lai tén cua tép trong thu muc chi dinh. Vi dy, tén cua
“C:\java\bin\javac” l1a “javac”.
String getPath()

Ham getPath() cho lai tén cua dudng dan (tuyét dbi hodc tuong ddi) chua
t&p chi dinh.

String getAbsolutePath()

Ham getAbsolutePath() cho lai tén ciia duong dan tuyét dbi chira tép chi
dinh.

long lastModified()



Ham nay cho lai thoi gian dang s6 long cua lan stra doi tép lan cudi cung.
long length()

Ham nay cho lai kich thudc cua t¢p tinh theo byte.
boolean equals(Object obj)

Ham nay so sanh tén cac dudng dan cia cac dbi tuong tép, cho két qua true

néu chiing dong nhét véi nhau.

boolean exists()
boolean isFile()

Hai ham nay cho két qua true néu tép d6 ton tai trén duong dan hién thoi.
boolean isDirectory()

Ham nay cho két qua true néu thu muc d6 ton tai trén 6 dia hién thoi.
boolean createNewFile() throws IOException

Mot t&p mdi 1a rdng dugce tao ra & thu muyc hién thoi chi khi tp nay chua

co.

boolean mkdir()
boolean mkdirs()

Tao ra cac dudng dan duoc xac dinh trong dbi tuong cua File.
boolean renameTo(File dest)

Ham nay ddi tén tép hién thoi thanh dest.
String/[] list()

Ham nay hién thi danh sach cac tep ¢ thu muc hién thoi.
boolean delete()

Ham nay xo04 tép hi¢n thoi.
Vidu 8.1 Viét chuong trinh dé doc va hién thi cac tép trong mot thu muc.

import java.io.*;
public class DirectoryLister{

public static void main(String args[]){

File entry;

if (args.length==0){



System.err.printin("Hay cho biet ten duong dan?");

return;
b
entry = new File(args[0]);// Tao ra d6i twong cta File 13y tén tir agrs[0]
listDirectory(entry); // Hién thi cdc muc trong danh muc chi dinh

}
public static void listDirectory(File entry) {

try {
if('entry.exists()) {
System.out.println(entry.getName() +"not found.");
return;
b
if (entry.isFile()){
// Néu dbi s6 cta chuong trinh 13 mot tép thi hién thi tép do
System.out.println(entry.getCanonicalPath());
} else if(entry.isDirectory()){
// Néu dbi sb cua chuong trinh 1a mot danh muc thi doc ra
(list())
String[] fileName = entry.list();
if (fileName ==null)return;
for (int 1 = 0; i<fileName.length; i++){
// Tao ra d6i tuong cua File dé xur ly tirng muc
File item = new File(entry.getPath(), fileName[i]);
// Goi dé qui ham listDirectory()dé hién thi timg tép.
listDirectory(item);
b
}

tcatch(IOException e) {System.out.println("Error:" +e);

}



b
b
Dich xong c6 thé chay trong méi truong DOS:
java DirectoryLister c:\users\lan

Tat ca cac tép trong danh muc c:\users\lan s€ dugc hi¢n 1én.



Chuong 6
LAP TRINH PO HOA

Mot kha nang cia Java la cho phép ta xay dung cac ung dung cé giao dién
dd hoa hay con goi 1a GUI (Grapthical User Interface). Khi Java duoc phat hanh,
cac thanh phﬁn dd hoa duoc tap trung vao thu vién mang tén Abstract Window
Toolkit (AWT). Dbi v6i mdi hé nén, thanh phan AWT s& dugc anh xa sang mot
thanh phﬁn nén cu thé, bﬁng cach st dung truc tiép mi native ciia hé nén, chinh vi
vay n6 phu thudc rat nhiéu vao hé nén va nd con gay 18i trén mot s6 hé nén. Vi
ban phat hanh Java 2, cic thanh phan giao dién dugc thay bang tap hop cac thanh
phén linh hoat, da nang, manh mé, ddc 1ap vdi hé nén thudc thu vién Swing. Phan
16n cac thanh phan trong thu vién Swing déu dugc to v& truoc tiép trén canvas
bang mi lénh cta Java, ngoai trr cac thanh phan 1a 16p con cua 1dp
java.awt. Window hodc Java.awt.Panel von phai duoc v& bang GUI trén nén cy thé.
Thanh phan Swing it phu thudc vao hé nén hon do vay it gip 16i hon va dic biét
no6 sir dung it tai nguyén cua hé théng hon cac thanh phan trong thu vién awt. Mic
du cac thanh phan awt vin duogc hd tro trong Java 2 nhung, tuy nhién Sun khuyén
ban nén sir dung céc thanh phan Swing thay cho cic thanh phan awt, tuy nhién cac
thanh phan trong thu vién Swing khong thé thay tit ca cac thanh phan trong thu
vién awt. Chiing chi thay thé mot phan ctua awt nhu: Button, Panel, TextFeild, v.v.
Con cac 16p tro gitp khac trong awt nhu : Graphics, Color, Font, FontMetrics, v.v.
van khong thay doi. Bén canh d6 cac thanh phan Swing con str dung mé hinh st Iy

su kién cua awt.

1. Gidi thiéu vé hé thong do hoa ciia Java

1. Gioi thiéu chung

Thiét ké API cho 1ap trinh dd hoa ctia Java 1a mot vi du hoan hao vé cach dung



16p, su ké thira va giao dién. API cho 14p trinh d6 hoa bao gém mot tap rat nhiéu
16p nham trg gitip xdy dung cac thanh phan giao dién khac nhau nhu: cira s6,nat
an, 6 van ban, menu, hop kiém, v.v. Méi quan hé ké thira giita cac thanh phan nay

duoc mo ta trong hinh sau:

1 Componient Pay la 16p (triru tuong) cha cua moi 16p giao dién ngudi dung.
Lép nay cung cip cac thudc tinh, hanh vi co ban nhét cia tat ca cac thanh
phan giao dién.

2 Container La mot vét chira dung dé ghép nhom cac thanh phan giao dién
khac. Mbi vat chira c6 mot 16p quan 1y hién thi, 16p quan 1y hién thi co
trach nhiém bé tri cach thirc hién thi cac thanh phan bén trong. Hai vat chira
hay duoc str dung nhét la JFrame va JPanel.

3 Jcomponient La 16p cha ctia moi thanh phan Swing ligth weight, dugc vé
tryc tiép 1én canvas bang ma 1énh Java.

4 Window BPugc sir dung dé tao ra mot ctra s, Thong thuong ta hay st dung

hai 16p con cuia n6 1a JFrame va JDialog.

JFrame 1a ctra s6 khong 10ng bén trong ctra s6 khac.

JDialog 1a mdt ctra s6 dugc hién thi dudi dang modal.

JAplet 1a 16p cha cia moi 16p ing dung aplet.

JPanel 1a mot vat chira, luu gitr cac thanh phan giao dién ngudi ding.

O o0 39 O W

Graphics 13 16p triru twong cung cip ngir canh d6 hoa dé v& cac ddi tuong
dd hoa nhu: Puong thang, duong tron, hinh anh...

10 Color 16p nay biéu dién mot mau séc.

11 Font 16p nay biéu thi cho mot font d6 hoa.

12 FontMetrics 12 mt 16p triru tuong dung dé xac dinh cac thudc tinh cia

Font.

Tat ca cic thanh phan do hoa trong thu vién Swing dugc nhém trong goi
javax.swing. Pa sb cac thanh phan trong thu vién Swing déu c6 tiép dau ngir 1a “J°,

Vi du mét nut 1€nh trong thu vién Swing c6 tén 14 JButton, mgt memu cé tén la



JMenu.

Tt ca nhitng 16p khac duoc liét ké trong hinh dudi day

Chii y: Pimg pha tron cac thanh phan giao dién swing va awt trong cing mot ing
dung. Chéng han nhu dung nén dat mot JButton vao mot Panel va dung nén dat

Button vao JPanel. Viéc 1am nay c6 thé gay 15i.

Mot 16p duogc ké thira tir 16p JComponent dugc thé hién trong hinh sau:

2. Mt s6 phwong thirc ciia I6p Component
Lép Component cung cip cac thudc tinh, phuong thirc chung cho cac 16p

con ctia nd. Sau day 13 mot sd phuong thire cua 16p Component :

- Dimension getSize():cho lai dbi twong thudc 16p Dimension gém width (chiéu
10ng), height (chiéu cao) xdc dinh kich thirdc ciia mét thanh phan tinh theo pixel.
- void setSize(int width, int height) va void setSize(Dimension d) dit lai kich

thudc ctia thanh phan.

- Point getLocation(): cho lai toa d6 (kiéu Point) trén ciing bén trai (toa do gbc)
ctia thanh phan dang xét.

- void setLocation(int x, int y) va void setLocation(Point p) dat lai cac toa do duogc
chi dinh cho mot thanh phén.

- Rectangle getBounds():cho lai duong bién 1a hinh chit nhat Rectangle bao gdm



toa do géc va chiéu dai, chiéu rong cua hinh chir nhat.

- void setBounds(int x, int y) va void setBounds(Rectangle r):ddt lai duong bién
cho mot thanh phan.

- void setForeground(Color ¢):dugc str dung dé dat mau v& cho thanh phan d6 hoa
- void setBackground(Color c):déit mau nén cho thanh phan doé hoa. Cdc tham sb
ctia hai ham nay 1 d6i twong cua 16p Color s& duoc gidi thiéu ¢ phan sau.

- Font getFont(): duoc sir dung dé biét dugc font ciia cac chir dang xir Iy trong
thanh phan d6 hoa.

- void setFont(Font f):dit lai font chit cho mot thanh phan.

- void setEnabled(boolean b):Néu dbi s6 b cia ham getEnabled() 14 true thi thanh
phan dang xét hoat dong binh thudng, nghia 1 c6 kha ning kich hoat (enable), c6
thé tra 10i cac yéu cau ciia ngudi str dung va sinh ra cac sy kién nhu mong muén.
Nguoc lai, néu 1a false thi thanh phan twong tmg s& khong kich hoat duoc, nghia 1a
khong thé tra 101 duoc cac yéu cau ciia ngudi st dung.

- Luu y: Tét ca cac thanh phan giao dién khi khoi tao déu duoc kich hoat

- void setVisible(boolean b):Mot thanh phan dd hoa c¢6 thé dugc hién thi 1én man
hinh (nhin thiy dugc) hodc bi che gidu tiy thudc vao d6i sd cia ham setVisible()

1a true hay false.

3. Lop Container

Lo&p Container 1a 16p con cua 16p triru tugng Component. Cac 16p chira (16p
con cua Container) cung cp tit ca cac chic ning dé xay dung cac giao dién d6
hoa ung dung, trong d6 c6 phuong thirc add() dugc nap chong ding dé bd sung
mot thanh phan vao vét chira va phuong thirc remove() cling dugc nap chong dé

g5 bo mot thanh phan ra khoi vét chira.

4. Tao ra Frame

L6p JFrame 1a 16p con cua 16p Frame (Frame 1a 16p con cua 16p Window)



dugc st dung dé tao ra nhitng ctra s6 cho cac giao dién tmg dung GUIL.

Kich ban chung dé tao ra mot cura s6 1a:
1. Tao ra mét frame c6 tiéu dé gi do, vi dy “My Frame™ :
JFrame myWindow= new JFrame(“My Frame”);

2. Xay dung mét cdu triic phan cip cac thanh phan bang cach sir dung ham
myWindow.getContentPane().add() dé b6 sung thém JPanel hoic nhimng
thanh phan giao dién khac vao Frame:

Vidu: myWindow.getContentPane().add(mew JButton(“OK”));// Pua vao

mot nut (JButton) co6 tén “OK” vao frame

3. bit lai kich thudc cho frame st dung ham setSize():
myWindow.setSize(200, 300);// Dat lai khung frame 1a 200 ( 300

4. Go6i khung frame d6 lai bang ham pack():
myWindow.pack();

5. Cho hién frame:

myWindow.setVisible(true);

II. Trinh qudn Iy hién thi trong Java

Khi thiét ké giao dién d6 hoa cho mét tmg dung, ching ta phai quan tim
dén kich thudc va cach bd tri (layout) cac thanh phan giao dién nhu: JButton,
JCheckbox, JTextField, v.v. sao cho tién loi nhat doi véi nguoi su dung. Java co
cdc 16p dam nhiém nhitng cong viée trén va quan 1y cac thanh phan giao dién GUI

bén trong cac vat chira.

Bang sau cung cap bon 16p quan 1y layout (cach bd tri va sip xép) cac thanh phan
GUL



Tén 16p

Mo ta

FlowLayout

Xép cac thanh phan giao dién trudc tién theo hang tir trai qua phai,
sau d6 theo cot tir trén xudng dudi. Cach sip xép nay 13 mic dinh

dbi voi Panel, JPanel ,Applet va JApplet.

GridLayout

Céc thanh phan giao dién duoc sip xép trong cac 6 ludi hinh chir
nhat 1an luot theo hang tir trai qua phai va theo cot tir trén xudng
dudi trong mot phan tir chira. M&i thanh phan giao dién chira trong

mot 0.

BorderLayout

Cac thanh phﬁn giao di¢n (it hon 5) dugc dat vao cac vi tri theo cac
hudng: north (bic), south (nam), west (tdy), east (dong) va center
(trung tdm)). Céch sdp xép ndy la mdc dinh d6i v6i 16p Window,

Frame, Jframe, Dialog va JDialog.

GridBagLayout

Cho phép dat cic thanh phan giao dién vao ludi hinh chit nhat,

nhung mot thanh phan c6 thé chiém nhiéu nhiéu hon mot 6.

null

Céc thanh phan bén trong vat chira khong dugc sip lai khi kich

thude cua vat chira thay doi.

Céc phuong phap thiét dat layout

Pé 1y vé layout hay dé dat lai layout cho vét chtra, ching ta c6 thé sir dung hai

phuong thure ctuia 16p Container:

LayoutManager getLayout();

void setLayout(LayoutManager mgr);

Cac thanh phﬁn giao di¢n sau khi da dugc tao ra thi phai dugc dua vao mot phén

tir chira nao d6. Ham add() cua 16p Container duogc nap chong dé thuc hién nhiém

vu dua cac thanh phan vao phan tir chira.

Component add(Component comp)

Component add(Component comp, int index)




Cmponent add(Component comp, Object constraints)
Cmponent add(Component comp, Object constraints, int index)
Trong d6, ddi sb index duoc st dung dé chi ra vi tri cua 6 can dat thanh phan giao
dién comp vao. Ddi s6 constraints xac dinh cic hudéng dé dwa comp vao phan tir
chura.
Nguoc lai, khi can loai ra khoi phﬁn tir chira mot thanh phén giao dién thi sir dung
cac ham sau:

void remove(int index)

void remove(Component comp)

void removeAll()

1. Lop FlowLayout

Lép FlowLayout cung cap cac ham tao 1ap dé sap hang cac thanh phan giao dién:

FlowLayout()

FlowLayout(int aligment)

FlowLayout(int aligment, int horizongap, int verticalgap)

public static final int LEFT

public static final int CENTER

public static final int RIGHT
Déi s6 aligment xac dinh cach sap theo hang: tir trai, phai hay trung tim,
horizongap va verticalgap la khoang cach tinh theo pixel giita cdc hang

cac cdt. Truong hgp mac dinh thi khodng cach gitra cac hang, cot 1a 5 pixel.

2. Lop GridLayout

Lép GridLayout cung cip cac ham tao 1ap dé sap hang cac thanh phan giao dién:
GridLayout()

GridLayout(int rows, int columns)

GridLayout(int rows, int columns, int hoiongap, int verticalgap)



Tao ra mdt ludi hinh chit nhat c6 rows ( columns 6 cé khoang cach giira cac
hang cac cot 1a horizongap, verticalgap. Mot trong hai ddi sé rows hodc
columns ¢6 thé la 0, nhung khéng thé ca hai, GridLayout(1,0) 13 tao ra lu6i

cd mdt hang.

3.Lop BorderLayout

Lép BorderLayout cho phép dit mot thanh phan giao dién vao mot trong bon

huéng: bdc (NORTH), nam (SOUTH), dong (EAST), tdy (WEST) va ¢ giita

(CENTER).

BorderLayout()

BorderLayout(int horizongap, int verticalgap)
Tao ra mot layout mic dinh hodc c6 khoang cach giira cac thanh phan (tinh
bang pixel) 1a horizongap theo hang va verticalgap theo cot.

Component add(Component comp)

void add(Component comp, Object constraint)

public static final String NORTH

public static final String SOUTH

public static final String EAST

public static final String WEST

public static final String CENTER
Truong hop mic dinh 13 CENTER, nguoc lai, ¢é thé chi dinh huéng dé dit
cac thanh phan comp vao phan tir chira theo constraint 13 mot trong cac

hang trén.

111. Xur ly sw kién trong Java

Cac tmg dung v6i GUI thudong duge hudng dan béi cc su kién (event).

Viéc nhin mot nat, mo, dong cac Window hay gd cac ky tu tir ban phim, v.v. déu



tao ra cac su kién (event) va dugc gui tdi cho chuong trinh tng dung. Trong Java
cac su kién duge thé hién béng cac doi tuong. Lép co so nhat, 16p cha cua tat ca

cac 16p con cua cac sy kién 1a 16p java.util. EventObject.

Hinh H7-20 Céc 16p xtr 1y cac su kién
Cac 16p con cia AWTEvent dugc chia thanh hai nhém:
1. Cac 16p md ta vé ngit nghia cua cac sy kién,
2. Cac 16p sy kién & muc thap.
1. Y nghia ciia cdc lop
a. ActionEvent

Su kién nay duogc phat sinh boi nhitng hoat thyc hién trén cac thanh phﬁn cua



GUI. Céc thanh phan gay ra cac su kién hanh dong bao gom:

1
2
3

JButton - khi mot nut button dwoc khich hoat,

JList - khi mgt muc trong danh sach dwoc kich hoat dup,

Jmenultem, JcheckBoxMenu, JradioMenu - khi mot muc trong thuc don
duwoc chon,

JTextField - khi go phim ENTER trong truong van ban (text).

b. AdjustmentEvent

Sy kién nay xay ra khi ta diéu chinh (adjustment) gié tri thanh cudn (JScollBar)

1

Scrollbar - khi thyc hién mot 1an can chinh trong thanh trugt Scrollbar.

Lo6p nay c6 phuong thuc int getValue(): cho lai gia tri hién thoi duge xac dinh boi

lan can chinh sau cung.

c. ItemEvent

Céc thanh phan cua GUI gay ra cac su ki¢n v€ cdc muc gdm co:

1
2

JCheckbox - khi trang thai ctia hop kiém tra Checkbox thay doi.
CheckboxMenultem - khi trang thai ctia hop kiém tra Checkbox tng véi
muc cta thyc don thay doi.

JRadioButton- khi trang thai ctia hop chon (Option) thay doi.

JList - khi mot muc trong danh sach dugc chon hodc bi loai bo chon.
JCompoBox - khi mdt myc trong danh sach dugc chon hodc bi loai bd

chon.

Lép ItemEvent c6 phuong thitc Object getltem(): Cho lai doi tuwong dwoc chon

hay vura bi bo chon.

d. TextEvent

Céc thanh phan cua GUI gay ra cac sy kién vé text gdm c6:

1

TextArea - khi két thuc bang nhan nit ENTER,

2 TextField - khi két thuc bang nhan niit ENTER.



e. ComponentEvent
St kién nay xuét hién khi mot thanh phan bi an di/hién ra hoic thay thay doi lai
kich thuée. Lép ComponentEvent c6 phuong thirc:

Component getComponent()

Cho lai déi tirong tham chiéu kiéu Component.

f- ContainerEvent
Sy kién nay xuat hién khi mot thanh phan duge bd sung hay bi loai bo khoi

vat chura (Container).

g. FocusEvent

Su kién loai nay xuét hién khi mot thanh phﬁn nhéan hoic mat focus.

h. KeyEvent

Lép KeyEvent 13 16p con cta 16p triru tuong InputEvent duoc sir dung dé
xt 1y cac su kién lién quan dén cac phim cta ban phim. Ldp ndy co cac phuong
thurc:

int getKeyCode()
- Pdi vai cac su kién KEY PRESSED hoac KEY RELEASED, ham nay duoc s
dung dé nhan lai gia tri nguyén tuong ing véi ma ciia phim trén ban phim.

char getKeyChar()
- DBdi véi cac su kién KEY PRESSED, ham nay duoc st dung dé nhan lai gia tri

nguyén, ma Unicode tuong tng véi ky tu cua ban phim.

i. MouseEvent
Lép MouseEvent 13 16p con cua 16p triru twong InputEvent duogc sir dung dé xur
1y cac tin hi¢u cua chudt. Lop nay c6 cac phuong thire:

int getX()

int getY()

Point getPoint()



Céc ham nay dugc su dung dé nhan lai toa do x, y cua vi tri lién quan dén
su kién do chudt gay ra.
void translatePoint(int dx, int dy)
Ham translate() dugc st dung dé chuyén toa do cua sy kién do chudt gay
ra dén (dx, dy).
int getClickCount()
Ham getClickCount() dém s6 lan kich chuot.

Jj. PaintEvent
Sy kién nay xuét hién khi mot thanh phan dugc vé lai, thuc té su kién nay

xay ra khi phuong thirc paint()/ update() duoc goi dén.

k. WindowEvent

Su kién loai nay xuét hién khi thao tac véi cac Window, chéng han nhu:
dong, phong to, thu nho.. mot ctra s6. Lép nay c6 phwong thic:
Window getWindow()

Ham nay cho lai doi tuwong cua lop Window ung voi su kién lién quan dén

Window da x4y ra.

Kiéu su kién Nguon gy ra su kién Phuong thuc dang ky, g bé | Giao

dbi tuong ling nghe Listener

dién

ling

nghe tuong ting

AcitionEvent JButton addComponentlistener AcitionListener
JList
) removeActiontListener
TexField
AdjustmentEvent | jScrollbar addAdjustmentListener AdjustmentListe

removeAdjustmentListener

ner

ItemEvent JCheckbox addItemListener ItemListener




JCheckboxMenultem removeltemListener
JRadioButton
JList
JCompoBox
TextEvent JTextArea addTexListener TextListener
JTexField removeTextListener
JTextPane
JEditorPane
ComponentEvent | Component addComponentListener ComponentListe
removeComponentListener her
ContainerEvent Container addContainerListener ContainerListen
removeContainerListener cr
FocusEvent Component addFocusListener FocusListener
removeFocusListener
KeyEvent Component addkeyListener KeyListener
removeKeyListener
MouseEvent Component addMouseListener MouseMotionLi
remoMouseListener stener
addMouseMotionListener
remoMouseMotionListener
WindowEvent Window addWindowListener WindowListener

removeWindowListener




3. Mét s6 I6p diéu hop

Giao dién Listener ling nghe

Lép diéu hop twong g

AcitionListener Khong c6 16p diéu hop twong ting
AdjustmentListener AdjustmentAdapter

ItemListener Khéng ¢6 16p diéu hop twong Gmg
TextListener Khéng c6 16p diéu hop twong tmg
ComponentListener ComponentAdapter
ContainerListener ContainerAdapter

FocusListener FocusAdapter

KeyListener KeyAdapter
MouseMotionListener MouseMotionAdapter
WindowListener WindowAdapter
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