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GIOI THIEU

Trong nhitng nim gan day, 1ap trinh hudng dbi twong da trd nén gan giii nho sy ra doi lién
tiép ctia cac ngdn ngit 1ap trinh hudng d6i twong. Strc manh cia phwong phap 1ap trinh
huéng ddi twong thé hién & chd kha ning mo hinh hoa hé théng dua trén cac ddi twong
thuc té, kha nang dong gbi va bao vé an toan dir li€u, kha nang st dung lai ma nguén dé
tiét kiém chi phi va tai nguyén; dic biét 1a kha ning chia s& ma ngudn trong cong dong 1ap
trinh vién chuyén nghiép. Nhimg diém manh nay htra hen s& thuc dy phat trién mot moi
truong 1ap trinh tién tién ciing véi nén cong nghiép ldp rap phan mém véi cac thu vién
thanh phan c6 sin.

Tai liéu ndy nham gidi thiéu cho cac sinh vién mot cai nhin téng quan vé phuong phap 1ap

trinh huéng ddi twong clng cung cip nhimg kién thirc, cac k¥ thudt co ban cho phat trién

cac ung dung ctia minh dya trén ngoén ngir lap trinh Java - mot trong nhitng ngdn ngtr 1ap
trinh hudng d6i tuong théng dung nhat hién nay.

Noi dung cta tai liéu nay bao gdm hai phan chir’ -

e Phin tht nhat trinh bay nhimg khai mu m va ‘¢ van d& co ban cua 1ap trinh huéng
dbi tugng bao gdm tong quan vé ¢ "h tiép cin . Jng ddi twong va cac khai niém
ddi tuong, 16p, ké thira, dong o1, da hu.

e Phén th hai trinh bay cb’ tiét, wong phar. 1ap trinh hudng d6i tugng voi ngdn ngir
1ap trinh Java.

N1 dung cua tai liéu beo Am 7 ~huong:

Chuwong 1: Tong quan vé « “h tiép cin hwéng ddi twong. Trinh bay sy tién hoa cua
cach tiép can tir 1ap .imh truyén thdng dén cach tiép can cua lap trinh hudng
d6i tugng va xu hudng phat trién cua lap trinh huéng ddi tuong hién nay.

Chwong 2: Nhirng khai niém co ban ciia 1ap trinh hwéng doi twong. Trinh bay cac
khai niém co ban nhu: ddi twong, 16p ddi tugng véi cac thudc tinh va phuong
thirc, tinh ké thira va da hinh, tinh déng goi cua lap trinh hudng d6i tuong.
Chuong nay ciing gi6i thiéu tong quan mot s ngdn ngir lap trinh hudng déi
tugng thong dung hién nay.

Chuwong 3: Ngon ngir Java. Gidi thiéu nhitng khai niém va nhiing quy wdc ban dau cua
ngoén ngir 1ap trinh Java: Ciu triic chuong trinh, cach bién dich, cach dat tén
bién, kiéu dir liéu, cac toan tir va cau tric 1énh cia ngdn ngir Java.

Chuong 4: K¢ thira va da hinh trén Java. Trinh bay cac k¥ thuat 1ap trinh hudng dbi
tugng dua trén ngon ngtt Java: Khai bao 16p, cac thudc tinh va phuong thuc
ctia 16p; k¥ thuat thira ké, cac 16p triru tugng, cai dat nap chong va da hinh trén
Java.

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chuwong 5: Biéu dién va cai dit cac ciu tric dir liéu triru twong trén Java. Trinh bay
ky thuat cai dat va sir dung mot s6 céu trac dit liéu quen thudc trong Java: ngan
xép, hang doi, danh sach lién két, cAy nhi phan va db thi.

Chuwong 6: Lap trinh giao dién trén Java. Trinh bay c&c k¥ thuat 1ap trinh giao dién trén
Java: Lap trinh véi céc giao dién co ban trong thu vién AWT, lap trinh giao
dién véi Applet va HTML, 1ap trinh giao dién nang cao véi thu vién SWING.

Chuwong 7: Thw vién cac Collection va ap dung: Gidi thi¢u cac 16p trong goi thu vién

Collection cua Java, cau triic, cac phuong thirc va cach sur dung.

Tai liéu nay duoc viét nham phuc vu mon hoc “Lép trinh huwéng doéi tweng” giang day
tiép theo sau mon hoc Ngon ngit 14p trinh C++ va nhu vdy khi hoc mén hoc nay sinh vién
s& d& ndm bt dugc nhirng dic trung khac biét ciia ngdn ngir Java so voi C++.

Cubn sach nay con c6 kéem theo mdt dia CD chira toan bd ma cac chuong trinh cai dat lam
vi du va bai tap trong cudn sach.

Mic du cac tac gia dd c6 nhiéu cd ging trong g « trinh bién soan tai liéu nay, song khong
thé tranh khoi nhitng thiéu sét. Rat mong nk’n du, sy dong gop y kién cua sinh vién va

cac ban dong nghiép.
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eh 'N 1

NHU™G K} ‘I NIEM CO BAN
CUA L. ® TRINH HUONG POI TUQNG
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CHUONG 1
TONG QUAN VE CACH TIEP CAN
HUONG POI TUQNG

Noi dung chuong nay nham gidi thiéu mot cach tong quan vé cach tiép can hudéng d6i

tugng. Noi dung trinh bay bao gdm:
e Gidi thiéu vé cach tiép can cta 1ap trinh truyén thong.
e Gidi thiéu cach tiép can cua lap trinh huéng ddi tuong.
e So sanh sy khac biét giira hai cach tiép can nay.
e Xu hudng hién nay cta lap trinh huéng ddi tuong
1.1 PHUONG PHAP TIEP CAN CUA LAP TRINH TRUYEN
THONG
Lap trinh truyén thdng di trai qua hai giai doan-
e Giai doan so khai, khi khai niém lar tnah mo. ~ doi, 1a 1ap trinh tuyén tinh.
e Giai doan tiép theo, 13 1ap trinb “wén, “Au tric.
1.1.1 Lap trinh tuyén tinh
Dic trung co ban cia lap trinh tuyén t. 14 tu duy theo 16i tuan ty. Chuong trinh s& duoc
thuc hién tun tu tir du “en cu. , lénh na Kké tiép Iénh kia cho dén khi két thic chuong
trinh.
Ddc trung
Lap trinh tuyén tinh c6 hai ddc trung:
e Pon gian: chuong trinh dugc tién hanh don gian theo 16i tuan tu, khong phirc tap.
e Pon ludng: chi c6 mot ludng cong viéc duy nhét, va cac cong viée duge thuc hién
tuan tu trong ludng do.
Tinh chit
e Uu diém: Do tinh don gian, lap trinh tuyén tinh ¢6 uu diém la chuong trinh don
gian, dé hiéu. Lap trinh tuyén tinh dugc tng dung cho cac chuong trinh don gian.
e Nhwoc diém: Vi cac ing dung phtic tap, nguoi ta khong thé dung 1ap trinh tuyén
tinh dé giai quyét.
Ngay nay, lap trinh tuyén tinh chi t6n tai trong pham vi cdc modul nhé nhéat cia cac
phuong phap lap trinh khéc. Vi du trong mdt chuong trinh con cua lap trinh cu tric, cac

1€nh cling dugc thyuc hién theo tuan tu tir dau dén cudi chuong trinh con.
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1.1.2 Lap trinh ciu tric
Trong 14p trinh hudng céu tric, chuong trinh chinh duoc chia nho thanh cic chuong trinh
con va mdi chuong trinh con thuc hién mot cong viéc xac dinh. Chuong trinh chinh s& goi
dén chuong trinh con theo mét giai thuat, hodc mot cAu trac duogc xac dinh trong chuong
trinh chinh.
Céc ngdn ngit 1ap trinh cdu trac phd bién 1a Pascal, C va C++. Riéng C++ ngoai viée ¢o
dic trung cua lap trinh cdu trac do ké thira tir C, con ¢ dic trung cua lap trinh huéng dbi
tugng. Cho nén C++ con duoc goi 1a ngdn ngir l4p trinh ntra ciu trac, nira hudng ddi
tuong.
Ddc trung
bac trung co ban nhét cta 1ap trinh cAu trc thé hién & mbi quan hé:
Chuong trinh = Céu tric dir liéu + Giai thuat
Trong do:
e Céu tric dir liéu 1a cach to chuc dit liéu, ¢/ .\ mo ta bai toan dudi dang ngdn ngir
lap trinh
e Giai thuit 13 mot quy trinh dé thye hicn mot  “ng viée xac dinh
Trong chuong trinh, giai thuat c6 quar hé¢ p. thudc vac cAu tric dit lidu:
e M0t cau tric dit liéu chi pr. op voi mo. A1ian ché cac giai thuat.
e Néu thay ddi cdu trac dit \iéu th, “ai thay dbi giai thuat cho phu hop.
e Mot giai thuat thr ng ph. di kém v oi mot cau trac dir liéu nhat dinh.
Tinh chit
e MGJi chuong trinh con co .é duoc goi thuc hién nhiéu lan trong mot chuong trinh
chinh.

e Cac chuong trinh con c6 thé dugc goi dén dé thuc hién theo mot thir tu bat ki, tuy
thudc vao giai thuat trong chuong trinh chinh ma khong phu thudc vao thu tu khai
bao cua céc chuong trinh con.

e Cac ngdn ngit 1ap trinh cu triic cung cip mot s6 cdu tric 1énh diéu khién chuong
trinh.

Uu diém
e Chuong trinh sang sta, dé hiéu, dé theo ddi.
e Tu duy giai thuat r0 rang.

Nhuwoc diém

e Lap trinh cAu tric khong hd tro viéc sir dung lai ma nguc“m: Giai thuat luén phu
thudc chit ché vao cau tric dit liéu, do d6, khi thay ddi cAu trac dix lidu, phai thay

d6i giai thuat, nghia 13 phai viét lai chuong trinh.
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e Khong phu hop véi cac phan mém 16n: tu duy ciu tric véi cac giai thuat chi phu
hop véi cac bai toan nhd, nam trong pham vi mdt modul ctia chuong trinh. Véi du
an phan mém 16n, 1ap trinh cdu tric to ra khong hiéu qua trong viée giai quyét moi
quan hé vi mé giira cac modul ctia phan mém.

Vin dé

Vén dé co ban cua l1ap trinh cdu tric 1a bang cach nao dé phan chia chwong trinh chinh
thanh céc chuong trinh con cho phu hop véi yéu ciu, chirc ning va muc dich ciia mdi bai
toan.

Thong thudng, dé phan ra bai toan trong 1ap trinh céu trac, nguoi ta sir dung phuong phap
thiét ké trén xudng (top-down).

Phwong phdp thiét ké trén xudng (top-down)

Phuong phap thiét ké top-down tiép can bai toan theo hudng tir trén xudng dudi, tir tong
quan dén chi tiét. Theo d6, mot bai toan dugc chia thanh cac bai toan con nhé hon. Mdi
bai toan con lai duogc chia nho tiép, néu co thé, thanh céac bai toan con nhé hon nita.

Qua trinh nay con dugc goi 14 qua trinh 13m m°  dan. Qua4 trinh lam min dan s& dung lai
khi cac bai toan con khong can chia nhé thé 1 nita. “Tghia 1a khi mdi bai toan con déu co
thé giai quyét bang mot chwong trinh con. i mot giai . -4¢ don gian.

Vi du, str dung phuong phap top-do-vn aé gia. "yét bai toan 13 xdy mot cin nha méi. Khi
d0, ta c6 thé phan ra bai toan the , ca “udc nhu's o

e O mirc thi nhat, chi~ ~ " toan x4, ‘ha thanh cac bai toan nho hon nhu: 1am mong,
db cot, do tran, x” ~ tuong lop mai.

e O muc tht hai, phan . cac cong viéc & muc thir nhat: viéc lam moéng nha co thé
phan ri tiép thanh cac co. 4 viéc: dao mong, gia cd nén, 1am khung sat, d6 bé tong.
Cong viéc dd cot duoc phﬁn ra thanh ...

e O muc thir ba, phan ra cac cong viéc ctia muc thir hai: viéc ddo méng c6 thé phan
chia tiép thanh cac cong viéc: do dac, cidm méc, chang day, dao va kiém tra mong.
Viéc gia ¢b nén duoc phén ri thanh ...

Qua trinh phan ra co thé dung & muc nay, boi vi cac cong viéc con thu dugc la: do dac,
cam méc, chang day, dao... co thé thuc hién duge ngay, khong can chia nho thém nita.
Luuy:

e Cung str dung phuong phap top-down véi cing mot bai toan, nhung cé thé cho ra
nhiéu két qua khac nhau. Nguyén nhan 1a do sy khic nhau trong tiéu chi dé phan ra
mot bai toan thanh cac bai toan con.

Vi duy, van ap dung phuong phap top-down dé giai quyét bai toan xay nha, nhung néu sir
dung mot cach khac dé phan chia bai toan, ta c6 thé thu duoc két qua khac biét so véi

phuong phéap ban dau:
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e O muc thir nhat, chia bai toan x4y nha thanh cac bai toan nho hon nhu: 1am phan
g0, 1am phén sit, lam phan bé tong va 1am phan gach.

e O muc thir hai, phan rd cac cong viéc & mirc the nhat: viéc 1am gd c6 thé chia
thanh cac cong viéc nhu: xé gd, gia cong gd, tao khung, ldp vao nha. Viéc lam sat
c6 thé chia nhé thanh...

RO rang, véi cach lam min thé nay, ta s€ thu dugc mét két qua khac han véi cach thac da
thuc hién & phﬁn trén.

1.2 PHUONG PHAP TIEP CAN HUONG DOI TUONG

1.2.1 Phwong phap lap trinh hwéng déi tweng

Xuét phat tir hai han ché chinh cua phwong phép 1ap trinh céu truc:

e Khong quan i dugc su thay d6i dir liéu khi c6 nhiéu chuong trinh cing thay d6i
mot bién chung. Van dé nay dic biét nghiém trong khi cac ung dung ngay cang 16n,
ngudi ta khong thé kiém soat dugc su truy nhap dén cac bién dit liéu chung.

e Khong tiét kiém duogc tai nguyén con ngror: Giai thuat gan lién véi cau trac dir
lidu, néu thay dbi cdu trac dir liéu, s& h. *hay doi giai thuat, va do d6, phai viét
lai ma chwong trinh tir dau.

Dé khic phuc dugc hai han ché nay k¥ gidy wét cAc bul toan 16n, nguoi ta xay dung mot
phuong phap tiép can moi, 1a phr ~g phép 14, -irh hudng ddi tuong, v6i hai muc dich
chinh:

e Dong goi1 dir licu d? nan. ésu truy .aap tu do vao dir liéu, khong quan 1i duogc.

e Cho phép st dung * -.ad nguén, han ché viéc phai viét lai ma tir dau cho céc
chuong trinh.

Vi¢e dong goi dir licu dugce thuc hién theo phuong phép triru tugng hoa ddi tuong thanh
16p tir thap 1én cao nhu sau:

e Thu thap cac thudc tinh ctia mdi dbi twong, gan cac thude tinh vao ddi twong tuong
ung.

e Nhom cac doi tuong c6 cac thude tinh twong ty nhau thanh nhom, loai bo bdt céac
thudc tinh ca biét, chi gitr lai cac thudc tinh chung nhat. Pay dugc goi 1a qua trinh
triru tugng hod ddi tugng thanh 16p.

e Dong goi dir liéu cua cac ddi twong vao 16p twong tng. Mdi thudc tinh cta ddi
tuong trd thanh mot thude tinh cta l6p tuong ung.

e Vi¢c truy nhdp dir li¢u duoc thuc hién thong qua cac phuong thirc dugc trang bi
cho 16p. Khong duoc truy nhap tu do truc tiép dén dir liéu.
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e Khi c6 thay doi trong dir liéu cuia ddi tugng, ta chi can thay ddi cac phuong thirc
truy nhap thudc tinh ctia 16p, ma khong can phai thay doi ma ngudn ciia cac chuong
trinh s dung 16p twong ng.

Viéc cho phép st dung lai ma nguén duoc thuc hién thong qua co ché ké thura trong lap
trinh hudng dbi twong. Theo dé:

e Cacldpco thé duoc ké thira nhau dé tan dung cac thudce tinh, cac phuong thirc cuia
nhau.

e Trong 16p dan xuét (16p duoc ké thira) co thé sir dung lai cac phuong thirc cua 16p
co s& (16p bi 16p khac ké thira) ma khong can thiét phai cai dat lai ma ngudn.

e Ngay ca khi 16p din xuét dinh nghia lai cac phuong thirc cho minh, 16p co s ciing
khong bi anh huong va khong phai stra lai bat ki mot doan ma ngudn nao.

Ngon ngir 1ap trinh hudng ddi trong phd bién hién nay 1a Java va C++. Tuy nhién, C++
mic du cling c6 nhiing dic trung co ban cua lap trinh hudng ddi twong nhung van khong
phai 14 ngdn ngir 14p trinh thuin huéng ddi twong. Tava that sy 13 mot ngdn ngir l4p trinh
thuan hudng dbi tuong.

Ddc trung

Lap trinh huéng d6i twong c6 hai dic truny  ~ ban:

e Déng goi dir liéu: dir liév uén duoc  chirc thanh cac thudc tinh cua 16p ddi
tuong. Viéc truy nhap ¢ 'n du “3u phai thong qua cac phwong thic cta ddi twong
16p.

e Sirdung lai mi n, n: - 1éc sir dung lai ma ngudn dugc thé hién théng qua co ché
ké thira. Co ché nay c.. ohép cac 16p ddi tuong co thé ké thira tir cac 10p ddi tuong
khac. Khi d0, trong cac 1 .p ké thira, c¢6 thé str dung cac phuwong thirc (md ngudn)
clia cac 16p bi ké thira, ma khong can phai dinh nghia lai.

Uu diém
Lap trinh huéng ddi tugng c6 mot s6 wu diém ndi bat:

e Khong con nguy co dir lidu bi thay doi tu do trong chuong trinh. Vi dir liu da
dugc dong goi vao cac ddi twong. Néu mudn truy nhap vao di liéu phai thong qua
cac phuong thirc cho phép cta ddi tuong.

e Khi thay ddi cau trac dir liéu caa mot ddi tuong, khong can thay ddi cac ddi ma
ngudn cia cac dbi tuong khac, ma chi can thay d6i mot sé ham thanh phan cua d6i
tugng bi thay doi. Piéu nay han ché sy anh huéng xau cua viéc thay doi dir licu
dén cac d6i twong khac trong chuong trinh.

e (o thé sir dung lai ma ngudn, tiét kiém tai nguyén. Vi nguyén tac ké thira cho phép
cac 16p ké thira st dung cac phuong thic duge ké thira tir 16p khac nhu nhiing
phuong thirc cta chinh nd, ma khong can thiét phai dinh nghia lai.
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e Phu hop véi cac du an phan mém 16n, phuc tap.
1.2.2 Phwong phap phan tich va thiét ké hwéng doi twong
Mot van dé co ban dit ra cho phuwong phap hudéng d6i tuong 14 tir mot bai toan ban dau,
lam sao dé thu duoc mot tap cac ddi tuong, vdi cac chuc nang dugc phéi hop véi nhau,
dap tng dugc yéu cu cia bai toan dit ra?
Phuong phap phan tich thiét ké hudng ddi tugng ra doi nham tra 10i cho cau hoi nay. Muc
dich 13 xay dyng mét tap cac 10p d6i twong tuong Gmg voi mdi bai toan, phuwong phap nay
tién hanh theo hai pha chinh:
Pha phan tich: Chuyén ddi yéu cau bai toan tir ngdn ngit tu nhién sang ngoén ngit mo
hinh.
Pha thiét ké: Chuyén d6i dic ta bai toan dudi dang ngdn ngir mo hinh sang mot mo
hinh cu thé c6 thé cai dat duoc.
Hai pha phan tich va thiét ké nay bao gdm nhiéu budc khac nhau:
e MO ta bai todn
e Dicta yéu cau
e Trich chon dbi tuong
e M6 hinh hoa 16p dbi tuong
e Thiét ké tong quan
e Thiét ké chi tiét.
Buwdéc 1: Mo td bai toa’.
Bai toan ban dau duoc phat v dudi dang ngdn ngit tu nhién, bao gom:
e Muc dich, chirc nang chur
e Cac yéu cau vé thong tin dir liéu
e Cac yéu cau vé chirc niang thuc hién
Buwéc 2: Diic td yéu ciu
Céc yéu cau duoc hinh thirc hoa 1én mot muc cao hon bang cach str dung ngén ngit kiéu
kich ban (scenario) dé mé ta. Trong mot kich ban, mdi chirc ning, mdi hoat dong dugc md
ta bang mot kich ban, bao gom:
e Cac tac nhan tham gia vao kich ban.
e Vai trd ciia mdi tic nhan trong kich ban.

e Thu tu cic hanh dong ma mdi tac nhan thyc hién: khi nao thyc hién, tac dong vao
t4c nhan nao, théng tin nao dugc trao doi.

Qua trinh trén duogc tién hanh vai tat ca cac chirc nang yéu cau cua h¢ thong.

10
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Buwéc 3: Trich chon doi twong
Budc nay sé tién hanh dé xuit cac di tugng c6 thé c6 mit trong hé thong:

e Dua vao cac kich ban duoc mo ta trong bude hai, chon ra cic tAc nhan c6 xuat hién
dé dé xuét thanh cac ddi tuong.

e Lua chon cac ddi twong bang cach loai bo cac tac nhan bén ngoai hé thong, cac tac
nhan trung lap.

e Cudi cung, ta thu duoc tap cac ddi tuong cua hé théng.

Buwéc 4: Mé hinh hod I6p doi twong
Budc nay tién hanh triru twong hoa dbi twong thanh cac 16p:

e Thu thap tat ca cac thudc tinh ciia moi ddi tuong vua thu thap duogc, dua vao yéu
cdu vé thong tin trong yéu cau hé thdng (tir bude 1).

e Thu thap cic hanh dong ma mdi ddi tuong can thuc hién, dua vao cac kich ban ma
d6i twong tuong tmg c6 tham gia (trong budce 2).

e Nhom cac ddi twong tuong tu nhau, hodc o nhiéu thudc tinh gan giéng nhau.

e Loai bo mdt sb thudc tinh ca biét, riér,_ tu co. mot sb ddi tuong trong nhom.

e Mo hinh mdi nhém dbi twong céa . * thanh 16p. “ac thudc tinh chung cua cac ddi
tuong thanh thudc tinh cua 'up, cac 1. h dong cua cic ddi twong thanh phuong
thirc cua 16p.

Két qua thu dugc mot tap ca~ ~ "~ ddi tu, ~ban dau cua hé théng.

Budc 5: Thiét ké tong ., “t

Budc nay sé tién hanh thiét » ~i m, nghia 1a thiét ké mdi quan hé giita cac 16p trong hé
théng:

e Xac dinh so dd thura ké, néu co, gitra cac 16p: Néu hai 16p c6 mot sb thudc tinh
chung, thi tch cac thudc tinh chung lam thanh mét 16p co s6, va hai 16p ban dau
déu dan xuit tir 10p co s& d6. Thong thuong, 16p cac triru twong (chung nhit) s&
1am 16p co s, 16p cang cu thé, cang chi tiét thi 1am 16p dan xuat (16p con, chau).

e Xic dinh tuong tac, néu co, gitra cac 16p: Dua vao cac kich ban dugc mo ta trong
budc 2, hai tac nhan c6 tuong tac voi nhau thi hai 16p tuong tng ¢ budc nay ciling
c6 tuong tac véi nhau.

Két qua thu dugc cia budc ndy 1a mot so do quan hé bén ngoai giira cac 16p trong hé
théng.

Bueéc 6: Thiét ké chi tiét

Budc nay s€ thuc hién thiét ké & mirc vi mo, nghia la thiét ké kién trac bén trong ctia moi

16p d6i tugng:
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e T6 chirc dir liéu cua 16p theo cac thude tinh. Qui dinh pham vi truy nhép cho timg
thudc tinh.

e Thiét ké chi tiét cach cu xur cta 16p ddi twong thong qua cac phuong thire cia 16p:
Xac dinh kiéu dir liéu tra vé, kiéu tham sb cta phuong thirc, mo ta thuat toan chi
tiét cho timng phuong thtrc, néu can.

Két qua thu duoc ctia bude ndy 13 mot tap cac 16p véi thiét ké chi tiét kién trac bén trong.
Sau cac budc phan tich thiét ké hudng ddi twong tir mot yéu cau cua bai toan ban dau, ta
thu dugc mot mo hinh hé théng hudng di tugng chi tiét:

e C6 céi nhin tong quan, vi md vé hé thong bang mo hinh thiét ké tong quan, chi rd
sO lwong cac 16p ddi twong, mdi quan hé ké thira va quan hé twong tac gitta cac 16p
dbi tuong trong hé thong.

e (6 cai nhin chi tiét, vi m6 vé hé thong bang mé hinh thiét ké chi tiét. Mo hinh nay
chi 1d bén trong mdi 16p dbi twong: cac thudc tinh, cac phuong thirc voi kiéu tra vé
va kiéu tham s, thuat toan chi tiét cho mdi pruong thic.

Sau pha phan tich va thiét ké huéng ddi tuong  thu duoc dic ta hé théng dudi dang mod
hinh céc 16p: quan hé giita cac 10p va kién t. 1c bér  “ong ctia mdi 16p. Pay sé& 1a dau vao
cho pha tiép theo, pha lap trinh hudng d%, -ong, nhu ¢. "-.g ta da biét.

1.3 SO SANH HAI CACH 7(EP CA.

Phuong phap tiép can hudng d. « twor.. <6 ban chat hoan toan khac v6i phuong phap tiép
can truyén thong (phuong »iap "3p cdn h. "~g ciu triic) trén nhiéu mit:

e Phuong phap mo h, ™~ bé’ toan khac nhau.

Dac trung khac nhau ve “ng goi

Uu / nhuge diém khéac nhau.

e Linh vuc ung dung khac nhau.
Khdc nhau vé phwong phdp mé hinh
Hai phuong phap nay khic nhau hoan toan & cach tiép can va mo hinh bai toan, phuong
phap huéng ddi tuong tién hanh theo phurong phap tir dudi 1én trén, tir thap 1én cao, tir cu
thé dén triru twong. Trong khi d6, phuong phép cau tric tiép cin theo phuong phap tir trén
xubng dudi, tir tong quan dén chi tiét:

e Phuong phap hudng ddi twong bat dau bang nhig ddi twong cu thé, tap hop cac
thudc tinh cua ting ddi tuong. Sau do, nhom cac ddi tuong tuong tuy nhau thanh
nhom, loai bd cac thudc tinh qua ca biét, chi giir lai cac thudc tinh chung nhat,
nhom thanh 16p. Cho nén, qua trinh hinh thanh 16p 1a qua trinh di tir thap 1én cao,

tur cu thé & mure thap dén triru tugng hod & murc cao.
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e Trong khi d6, phwong phap hudng céu trlic lai di theo chiéu nguoc lai. Phuong
phap nay bat dau tir mot bai toan téng quan, & mirc khai quat cao, chia nho dan va
lam min dan cho dén khi thu dugc mét tap cac bai toan con, nho hon, cu thé hon,
chi tiét hon.

Khdc nhau vé dic trung dong géi
Hai phuong phap tiép can nay ciing c6 nhitng dic trung hoan toan khac nhau:

e Phuong phap hudng ddi tuong c6 dac trung l1a dir li¢u duoc dong goi dé han ché
truy nhap tu do truc tiép vao dir lidu. Thit hai 1 cho phép st dung lai ma ngudn dé
tiét kiém tai nguyén va cong sic lap trinh.

e Trong khi d6, dic trung ctia phuong phap ciu trac 1a cdu trac dir liéu va giai thuat
va mbi quan h¢ phu thudc chat nhé cua giai thuat vao cAu trirc dir liéu.

Khdc nhau vé wu nhwoc diém
Hai phuong phap nay ciing ¢6 nhimg uu nhugc diém tri ngugc nhau:

e Phuong phap huéng dbi twong c6 wu diém 1. L0 vé duoc dir liéu tranh bi truy nhap
tryc tiép tu do tir bén ngoai, tiét kiém ¢,  tai nguyén va cong st lap trinh do c6
thé dung lai ma ngudn. Tuy nhién, riuyng p. ~ ndy lai kha phirc tap, kho theo doi
dugc ludng dir liéu va hon nira, & ° thuat khe g phai 1a van dé trong tAm cua
phuong phép nay.

e Trai lai, phuong phap ht mgc. trac lai co vu diém 1a tu duy giai thuat rd rang, dé
theo ddi ludng dir li#.., . tong tr.  4un gian va dé hiéu. Tuy nhién, khong bao vé
dugc an toan dir .., tron¢, chuong rinh. Hon nira, han ché 16n nhét 1a sy phu thude
chit ché ciia giai thua. %o ciu tric dir liéu, khién cho khi thay dbi cau trac dir liéu,
thudng phai thay doi gia1 .aat, va do dé, phai viét lai ma cho chuong trinh.

Khdc nhau vé linh vwe dp dung
Do su khac nhau vé cac dic trung va su khac nhau vé wu nhuoc diém, cho nén hai phuong
phap nay ciing c6 su khac nhau déng ké trong linh vuc 4p dung:

e Phuong phap huéng d6i twong thudng duoc ap dung cho cac bai toan 16n, phic tap,
c¢6 nhiéu ludng dir liéu khac nhau, khong thé quan li dugc bang phuong phap cau
trac. Khi do, nguoi ta dung phuong phap hudng dbi twong dé tan dung kha nang
bao vé dir liéu tranh bi truy nhap tu do. Hon nira, tdn dung kha nang dung lai ma
ngudn ciia phuong phap nay dé tiét kiém tai nguyén va cong sirc.

e Trong khi d6, phuong phép cau tric thuong phii hop véi cac bai toan nho, co ludng
dir liéu rd rang, can phai tu duy giai thut rd rang va ngudi lap trinh van c6 kha

nang ty quan li dugc moi truy nhap dén cac dir lidu ciia chwong trinh.
1.4 XU HUONG PHAT TRIEN CUA LAP TRINH HUONG POI
TUQNG
13
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Lap trinh hwéng thanh phin
Xuét phét tir 13p trinh hudng dbi twong, tu duy lap trinh huéng thanh phan (component-
oriented programming) theo y tudng:

e Giai quyét bai toan bang cach xdy dung mot tdp cac thanh phan (component) cé
tinh doc 1ap twong d6i véi nhau. Mdi thanh phan dam nhiém mot phin cong viée
nhat dinh.

e Sau d6, ngudi ta ghép cac thanh phan véi nhau dé thu duoc mot phan mém thoa
man mot tap cac yéu cau xac dinh.

Véi 1ap trinh huéng thanh phan, nguoi ta c6 thé tién hanh 1ap trinh theo phuong phap sau:

e Xay dung mot thu vién cac thanh phén, mdi thanh phén thuc hién mot cong viéc
xac dinh.

e Khi can phét trién mot phdn mém cuy thé, nguoi ta chi can chon nhing thanh phan
c6 san trong thu vién dé ghép lai v6i nhau. Nguoi 1ap trinh chi phai phét trién thém
cac thanh phan minh can ma chua c6 trong t* - vién.

Phuong phap ndy c6 nhiing wu diém rét 16n:

e Lap trinh vién c6 thé chia sé v&i rnaw nhim, *hanh phan minh di xay dyng cho
nhiéu ngudi khac dung chung.

e Khi can, lap trinh vién c¢6 3 ldp ghép ‘e thanh phan c6 sin khac nhau dé tao
thanh cac chuong trinh ¢  chitc  “ng khéc nhau. T4t ca chi cn dya trén cong nghé
lap ghép thanh phar, ue. ‘ém dug. “¢ nhidu cong sic 1ap trinh.

Trong xu hudng lap trinh  *6r g thanh phan, mot s phuong phap 1ap trinh khic da nay
sinh va dang phat trién manh .. ™
e Lap trinh hudng agent (agent-oriented programming)
e Lap trinh hudng aspect (aspect-oriented programming)
Ldp trinh huong agent
Lap trinh hudng agent c¢6 thé xem 1a mot mic triru tuong cao hon cua lap trinh huéng
thanh phén. Trong d6, cac agent la cac thanh phﬁn c6 kha nang hoat dong ddc lap, tu chu
dé hoan thanh cong viéc ciia minh. Hon nita, cac agent c6 kha nang chii dong lién lac véi
céc agent khac dé co thé phdi hop, cong tac hay canh tranh nhau dé hoan thanh nhiém vu.
Lap trinh huéng agent c6 hai déc trung co ban:

e Thir nhét 1 kha ning ty chii cia mdi agent dé hoan thanh nhiém vu riéng ciia nd.

e Thir hai 1a tinh t6 chirc xa hoi giita cac agent, cho phép cac agent phdi hop, cong

tac, canh tranh nhau dé hoan thanh nhiém vu chung cua toan hé théng.
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Ldp trinh huong aspect

Lap trinh hudng aspect ciing 1a mot xu hudng cia 1ap trinh hudng thanh phan. Theo do,

moi thanh phan c6 nhiém vu hoan thanh theo mét luong cong viéc hoac mot khia canh cta

van dé. Sau do, tong hop cac thanh phan cua cac ludng khac nhau, ta thu dugc giai phap

cho bai toan ciia minh.

Lap trinh hudng aspect c6 dac trung co ban:

Tinh dong géi theo ludng cong viée, hodc dong goi theo khia canh ciia van de.

Tinh don di€u theo ludng, trong mdt ludng cong vi¢c, cac nhi€ém vu dugc thuc hién

lién tiép nhau, tuan tu nhu trong 14p trinh tuyén tinh.

TONG KET CHUONG 1

Noi dung chuong 1 d3 trinh bay cac van dé téng quan lién quan dén phwong phap tiép cin

hudng d6i twong trong lap trinh:

Cac phuong phap tiép can truyén thong: 1ap trinh tuyén tinh va 1ap trinh cu tric.
Phuong phap tiép can huéng ddi trong vé. hai dic trung co ban: Pong goi dir lidu
va su dung lai ma nguén.

Lap trinh huéng ddi twong, phwor ohap phan ~h va thiét ké hé thong hudng ddi
tuong.

So sanh sy khac biét co-. p. "ong phap «ong dbi tuwgng voi cac phuong phap
truyén théng trén cac khiy canh: “4ch tiép can bai toan, dic trung, uvu nhugc diém
va linh vuc 4p dup’ ciia . i phuony, phap.

Hién nay, lap trinh . “ng thanh phz‘?ln, 1ap trinh hudng agent va 1ap trinh hudng

aspect tién hod tir 1ap tri.. “udng ddi twong dang 1 xu hudng phat trién manh mé.
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CHUONG 2
NHUNG KHAI NIEM CO BAN CUA
LAP TRINH HUONG POI TUQONG

Noi dung chuong nay tap trung trinh bay cac khai niém co ban cta lap trinh huéng dbi

tuong:

Péi tuong

e Lop ddi tuong

e Viéc triru tugng hoa ddi tuong theo chirc nang

e Triru tuong hoa ddi twong theo dir liu

o Kéthira

e Dong goi

e Dahinh

e Phuong phap cai dat 16p ddi tuong

e Gidi thiéu mot sd ngdn ngir 1ap “rinh  *éng ddi tr gng thong dung hién nay.

2.1 CAC KHAI NIEM CO. AN

2.1.1 Péi twong

Trong 13p trinh hudéng ¢ " tuon, , tit ca cuc thuc thé trong hé théng déu duge coi 1a cac
dbi tuong cu thé. Boi tuong ot thuc thé hoat dong khi chuong trinh dang chay.

Vi du:

1. Trong bai toan quan li budn ban xe hoi cia mot ctra hang kinh doanh, mdi chiéc xe
dang c6 mat trong ctra hang dugc coi 1a mot ddi tuong. Chéng han, mdot chiéc xe
nhan hiéu “Ford”, mau tréng, gia 50008 1a mot ddi tuong.

2. Trong bai toan quan li nhan vién clia mot vin phong, mdi nhan vién trong vin
phong dugc coi 1a mot ddi tugng. Chang han, nhan vién tén 1a “Vinh”, 25 tu6i lam
& phong hanh chinh la mot ddi tugng.

Mot ddi twong 1a mot thuc thé dang ton tai trong hé thdng va duoc xac dinh bang ba yéu
t6:

e Dinh danh d6i tugng: xac dinh duy nhat cho mdi ddi twong trong hé thong, nham
phan bi¢t cac ddi tuong voi nhau.

e Trang thai cua ddi tuong: 1a su td hop cua cac gia tri cua cac thudc tinh ma ddi
tuong dang co.

e Hoat dong cua ddi tuong: la cac hanh dong ma ddi tuong co6 kha nang thyc hién
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duoc.
Trang thai hién tai cua ddi tuong qui dinh tinh chit dac trung cua dbi tuong. Vi dy, nhan
vién trong vi du trén c6 trang thai la:

e TénlaVinh

o Tuodila2s

e Vi tri [am viéc 1a phong hanh chinh.

Trong khi d6, trang thai cua chiéc xe trong cira hang la:

e Nhan hiéu xe 1a Ford

e Mau son xe 12 tring

e Giéaban xe 1a 5000%

Mbi dbi tuong s€ thuc hién mot s6 hanh dong. Vi du, ddi tuong xe hoi c6 kha nang thuc
hién nhiing hanh dong sau:

e Khoi dong.

e Dung lai.

e Chay.

Dé biéu dién ddi twong trong lap trinn h. g dbi tuc.ag, ngudi ta triru twong hoa ddi
tugng dé tao nén khai niém 16p d6i aong.

2.1.2 Lép ddi twong

Trong lap trinh hudng dbi JIon, ddi twor. 14 mot thue thé cu thé, ton tai trong h¢ théng.
Trong khi do, 16p 1a mot .. %1 p'¢m triru tuong, dung dé chi mot tap hop cac ddi tuong co
mat trong hé thong.

Vi du:

1. Trong bai toan quan li budén ban xe hoi ciia mot ctra hang kinh doanh, mdi chiéc xe
dang c6 mat trong ctra hang duogc coi 1a mdt d6i tuong. Nhung khai niém “Xe hoi”
la mét 16p ddi tuong dung dé chi tat ca céc loai xe hoi cta cia hang.

2. Trong bai toan quan li nhan vién ciia mot van phong, mdi nhan vién trong vin
phong duoc coi 1a mot dbi twong. Nhung khai niém “Nhéan vién” 1a mot 16p doi
tugng dung dé chi chung chung cac nhan vién cta van phong.

Luuy:

e Lop 1a mot khai niém, mang tinh triru tuong, dung dé biéu dién mot tap cac ddi
tuong.

e Doi tuong la maot thé hién cu thé cta 16p, 1a mot thuc thé ton tai trong hé théng.

L&p dugc dung dé biéu dién dbi twong, cho nén 16p ciing ¢ thudc tinh va phuong thirc:

e Thudc tinh ciia 16p twong g véi thudce tinh ciia cac ddi tugng.
17
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e Phuong thic cta 16p twong tmg voi cac hanh dong cua ddi tuong.

Vi du, 16p xe 6 t6 duge mo ta bang cac thude tinh va phuong thirc:

Lép Xe 6 16
Thudéc tinh:
Nhadn hiéu xe
Mau xe
Gia xe
Céng sudt xe (ma luc)
Phuong thtc:
Kh&i déng xe
Chay xe

Dung xe

T4t may

Luuy:
Mot 16p c6 thé c6 mot trong cac kha p™g s.

e Hoadc chi c6 thudc tinh, khé.. <6 phuong .

e Hodc chi ¢6 phuong thire, khéng  * thudc tinh.

e Hoic c6 ca thudc * "h va) wong thuc, trudng hop nay 1a phd bién nhat.

e Dic biét, 16p khong «  thudc tinh va phuong thirc nao 1a cac 16p triru tugng. Cac
16p nay khong c6 dbi tuo. arong tng.

Lép va Doi twong
Lép va ddi twong, mic du c6 mdi lién hé twong tmg 13n nhau, nhung ban chét lai khac
nhau:

e Lop 1a sy triru twong hoa cua cac ddi tuong. Trong khi do, dbi twong 1a mot thé
hién cua 16p.

o Ddi tuong la mot thuc thé cu thé, c6 thuc, ton tai trong hé théng. Trong khi do, 16p
la mdt khai ni€ém troru tugng, chi tdn tai & dang khai ni¢m dé mé ta cac dic tinh
chung ctia mot s6 ddi tugng.

e Tat ca cac doi tuong thudc vé cuing mot 16p cb cing cac thude tinh va cac phuong
thirc.

e Mot 16p 1a mot nguyén miu ciia mot di twong. N6 xac dinh cac hanh dong kha thi

va cac thugc tinh can thiét cho mgt nhém cac doi tuwong cu the.
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NGi chung, 16p 1a khai niém ton tai khi phat trién hé théng, mang tinh khai niém, triru
tuong. Trong khi do, doi tuong 1a mét thuc thé cu thé ton tai khi hé théng dang hoat dong.
2.1.3 Triru twgng hoa ddi twong theo chirc ning
Triru tugng hod di tugng theo chirc nang chinh 1 qué trinh mé hinh ho4 phuong thirc ciia
16p dwa trén cac hanh dong cua cac di twong. Qua trinh nay dugc tién hanh nhu sau:

e Tap hop tit ca cic hanh dong c6 thé co cua cac dbi tuong.

e Nhom cac dbi tuong co cac hoat dong twong ty nhau, loai bo bdt cac hoat dong ca

biét, tao thanh mdt nhdm chung.
e MG&inhom ddi twong dé xuit mot 16p twong tng.
e Cac hanh dong chung ctia nhém dbi tugng s& cdu thanh cac phuong thic cua 16p
tuong ung.

Vi du, trong bai toan quan li cira hang bén & td. Mdi 6 t6 c6 mit trong cta hang 13 mot ddi
twong. Mic du mdi chiéc xe c6 mot sé dic diém khac nhau vé nhan hiéu, gia xe, mau
sdc... nhung c6 chung cac hanh dong ctia mot chié . .= 6 to la:

e (o thé khoi dong may.

e (o thé chay.

e (o thé ding lai.

e (6 thé tat may.
Ngoai ra, mdt sO it xe 6 thé  ~hiénn. ~sb hanh dong ca biét nhu:

e Cothégidudenr.

e (6 thé tu bat dén pha

e (6 thé tw dong phat tin hi,u bao dong.
Tuy nhién, khong phai xe nao cling thuc hién dugc cac hanh dong nay. Cho nén ta loai bd
cac hanh dong ca bi¢t cua mot sb xe, chi gilr lai cac hanh dong chung nhét, dé mo hinh
thanh cac phuong thirc ctia d6i twong xe 6 o twong Gmg véi cac hanh dong chung nhit cua
cac xe 0 to.

Ldp Xe 6 to
Phuong thtc:
Kh&i ddédng xe
Chay xe

Dung xe

T&t may
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2.1.4 Triru twong hoa ddi twong theo dir liéu
Triru tugng hoa ddi tuong theo dir li¢u chinh 1a qua trinh m6 hinh hoé cac thudc tinh cua
16p dua trén cac thudc tinh cta cac dbi twong twong tmg. Qua trinh nay dugc tién hanh
nhu sau:
e Tap hop tit ca cac thudc tinh c6 thé c6 ciia cac ddi tugng.
e Nhom cac dbi tuong co6 céac thudc tinh twong tu nhau, loai bé bot cac thude tinh ca
biét, tao thanh mot nhém chung.
e MG&inhom ddi twong dé xuit mot 16p twong tng.
e Céc thudc tinh chung cta nhom dbi tuong s& ciu thanh cac thudc tinh tuong tng
ctia 16p dugc dé xuat.
Vi dy, trong bai toan quan 1i cira hang ban 6 t6. Mdi 6 t6 ¢6 mit trong cta hang 1a mot d6i

tuong. Mac du moi chiéc xe c6 mdt so dac di€ém khéc nhau vé nhan hiéu, gia xe, mau

4
-

sdc... nhung c6 chung cac thude tinh ctia mot chiée xe 6 to Ia:

e Cac xe déu c6 nhan hiéu.

e Cac xe déu c6 mau sic

e Céc xe déu c6 gia ban

e Céc xe déu c6 cong suit dong _v
Ngoai ra, mot so it xe c6 thé ¢ t'.en. 4c thudc tn

e Coxecothécodanr- mhac

o Coxecodthécdr. hinh em tivi

e (6 xe co lap kinh chén_ “dng, chdng dan. ..
Tuy nhién, day la cac thudc tinh ca biét cua mot sb6 doi tuong xe, nén khong duoc dé xuét
thanh thudc tinh cta 16p 6 t6. Do d6, ta md hinh 16p 6 t6 v6i cac thude tinh chung nhit cta
céc 0 to.

Lop Xe o to
Thudéc tinh:
Nhadn hiéu xe
Mau xe
Gia xe

Céng suidt xe (ma luc)
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Uu diém ciia viéc trivu twong héa
Nhitng uu diém cua viée triru tugng hoa 1a:
e Tap trung vao van dé can quan tim
e Xac dinh nhiing dic tinh thiét yéu va nhiing hanh dong can thiét
e Giam thiéu nhimg chi tiét khong can thiét
Vié¢e triru tuwong hoa dir licu 1a can thiét, boi vi khong thé mo ta tit ca cac hanh dong va
cac thudc tinh ctia mot thuc thé. Van dé méu chdt 1a tap trung dén nhitng hanh vi ¢t yéu
va ap dung ching trong tng dung.
2.1.5 Khai niém ké thira
Xét truong hop bai toan quan li nhan sy va sinh vién ctia mot truong dai hoc. Khi do, ta co

hai 16p d6i tugng chinh 1a 16p Nhan vién va 16p Sinh vién:

Lop Nhan vién Lop Sinh vién

Thuéc tinh: Thudc tinh:
Tén Tén
Ngay sinh I Yv sinh
Gi6i tinh Gi6i tinh
Luong Lop

Phuong thic: Phuong thuc:
Nhép/xem tén Nhép/xem tén
Nhdp/xem ngay 'ru Nhdp/xem ngay sinh
Nhép/xem gidi tin Nhdp/xem gidi tinh
Nhép/xem luong Nhép/xem 1ép

Ta nhan thiy rang hai 16p nay c6 mot sb thudc tinh va phuong thirc chung: tén, ngay sinh,
gidi tinh. Tuy nhién, khong thé loai bo cac thudc tinh ca biét dé gop ching thanh mot 16p
duy nhét, vi cac thudc tinh lwong nhan vién va 16p cia sinh vién 1a can thiét cho viéc quan
li. Van d& nay sinh nhu sau:
e Ta phai viét ma tring nhau dén hai lan cho cac phuong thuc: nhap/xem tén,
nhap/xem ngay sinh, nhap/xem gidi tinh. R rang diéu nay rat ton cong sic.
e Néu khi c6 sy thay d6i vé kiéu dit liéu, chang han kiéu ngay sinh duoc quén Ii trong
hé thdng, ta phai stra lai chuong trinh hai 1an.
Dé tranh ric rdi do cac van dé nay sinh nhu vay, 1ap trinh huéng ddi twong sir dung ky
thuat ké thira nham nhom cac phan giéng nhau cua cac 16p thanh mot 16p méi, sau d6 cho

cac 16p ban dau ké thira lai 16p dugc tao ra. Nhu vay, mdi 16p thira ké (16p dan xuét, 16p
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con) déu co cac thudc tinh va phuong thirc ctia 16p bi thira ké (16p co so, 16p cha).

Quay lai voi bai toan quan li truong dai hoc, cac thudc tinh va phuong thic chung gitra

16p Nhan vién va 16p Sinh vién la:
e Tén,
e Ngay sinh,
e Gidi tinh,
e Nhap/xem tén,
e Nhép/xem ngay Sinh

e Nhap/xem gidi tinh.

Ta tach phan chung nay thanh mét 16p & muc triru tugng cao hon, 16p Nguoi. Lép Ngudi

s€ lam 16p cha cua 16p Nhan vién va 16p Sinh vién. Khi do, cac 16p tré thanh:

Lop Ngwoi

Thudéc tinh:
Tén
Ngay sinh
Gi6i tinh

Phuong thtc:
Nhdp/xem tén
Nhdp/xem nga- sinh

Nhdp/xem gidi Lt "a

Lép Nhén Vién ké thiva tiv lop . gwoi
Thudéc tinh:
Luong
Phuong thuc:

Nhép/xem luong

Lép Sinh vién ké thira tir 16p Nguwoi
Thudc tinh:
Lop
Phuong thutc:
Nhép/xem 16p

Nhu vay, su ké thira trong 1ap trinh huéng dbi tuong:

e Cho phép 16p dan xuit c6 thé sir dung cac thudc tinh va phuong thirc ciia 16p co so

tuong ty nhu s dung céac thudc tinh va phuong thirc cia minh.

e Cho phép viéc chi cin cai dit phuong thirc & mot 16p co s, ma co thé s dung

duogc ¢ tat ca cac lop dan xuat.

e Cho phép tranh sy cai dit tring 13p ma ngudn ctia chuong trinh.

e Cho phép chi phai thay d6i mot 1an khi can phai thay ddi dir liéu cua cac 16p.

CuuDuongThanCong.com
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2.1.6 Khai niém dong goi

Xét vi du bai toan quan li nhan vién van phong véi 16p Nhan vién nhu sau:

Lép Nhan vién
Thudc tinh:
Tén
Ngay sinh
Gi6i tinh
Phong ban
Hé s luong
Phuong thic:

Tinh luong nhén vién

Khi d6, cach tinh lwong cho nhan vién 1 khac nha-. o3i véi mdi ngudi:

<Tién luong> = <Hé& sb luong> * <T.ac ~ co ban> * <Ti 1é phin trim>
Trong d0, ti 18 phan trim 1a khac nhau che mo: phony an, vi dy:

e Phong ké hoach 13 105%

e Phong hanh chinh la 100%

e Phong nhan sy la 110
Khi do, tuy vao thudc tir~ »hong ban khac nhau ma ta phai dung cong thure ti 1€ khac nhau
dé tinh lvong cho mdi nhan "n.
Tuy nhién, cach tinh cu thé ndy i cong viéc bén trong ciia phuong thirc tinh tién luong
ctia 16p Nhan vién. Vi mdi ung dung, khi tao mot dbi tuong cu thé cua 16p nhan vién, ta
chi can truyén cac tham sé thudc tinh cho ddi twong, sau d6 goi phuong thirc tinh tién
lwvong cho d6i twong nhéan vién d6, ta s& biét duoc tién lwong cua nhan vién. Cach goi
phuong thirc tinh tién luong 12 hoan toan gidng nhau cho tit ca cac ddi twong nhan vién
cua van phong.
Su giéng nhau vé cach st dung phuong thiic cho cac ddi tuong cua cling mot 10p, mic du
bén trong phuong thirc co cac cach tinh toan khac nhau véi cac dbi twong khac nhau, duoc
goi 14 tinh dong goi dir liéu cua 1ap trinh hudng ddi twong. Nhu vay, tinh dong géi dir liéu
ctia lap trinh hudng doi tuong:

e Cho phép che dau su cai dit chi tiét bén trong cta phuong thirc. Khi sir dung chi

can goi cac phuong thirc theo mot cach thong nhat, mic du cac phuong thire c6 thé

duogc cai dat khac nhau cho cac truong hop khéac nhau.

23

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

e Cho phép che dau dit liéu bén trong ctia d6i twong. Khi sir dung, ta khong biét duoc
thuc sy bén trong ddi twong co nhimng gi, ta chi thiy dugc nhiing gi ddi twong cho
phép truy nhap vao.

e Cho phép han ché ti da viéc sira lai ma chuong trinh. Khi phai thay doi cong thirc
tinh toan cia mot phuong thirc, ta chi can thay doi ma bén trong cua phuong thc,
ma khong phai thay ddi cac chuong trinh goi dén phuong thirc bi thay doi.

2.1.7 Khai niém da hinh
Tro lai véi vi du vé quan li truong dai hoc, véi hai 16p Nhan vién va 16p Sinh vién, déu ké
thira tir 16p Ngudi. Khi @6, ta thém vao moi 16p mot phuong thirc show():

e Phuong thirc show ciia 16p Ngudi s& gidi thiéu tén va tudi ctia nguoi do.

e Phuong thirc show cua 16p Nhan vién s& gi6i thiéu nhin vién d6 co tién lwong 1a
bao nhiéu

e Phuong thirc show cua 16p Sinh vién s€ gidi thi¢u 1a sinh vién d6 dang hoc & 16p
nao.

Lop Ngwoi

Thudéc tinh:
Tén
Ngay sinh
Gidi tinh

Phuong thtc:
Nhdp/xem tén
Nhdp/xem ngay sinh

Nhdp/xem gidi tinh

show
Lép Nhén vién ké thiva tiv l6p Ngwoi Lép Sinh vién ké thiva tiv I6p Ngwoi
Thudéc tinh: Thudc tinh:
Luong Lop
Phuong thuc: Phuong thuc:
Nhép/xem luong Nhép/xem 16p
show show

Khi d6, néu trong hé thong co cac d6i twong cu thé tuong Gng véi ba 10p, thi:

e Khi ta goi ham show tur ddi tuong cua 16p Nguoi, s€ nhan dugc tén va tudi cua
nguoi do.
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e Khi ta goi phuong thirc show tir ddi twong cta 16p Nhan vién, s& nhan dugc s tién
luong ctia nhan vién do.

e Khi ta goi phuong thirc show tir dbi tuong cua 16p Sinh vién, ta s& biét duoc 16p
hoc cua sinh vién do.

Viéc chi can goi ciing mdt phuong thirc, nhung tir cac ddi tugng khac nhau, sé cho ké qua
khac nhau duoc goi 14 tinh da hinh trong lap trinh huéng ddi twong. Nhu vay, tinh da hinh
trong lap trinh hudng ddi tuong:

e Cho phép cac 16p dugc dinh nghia cic phuong thirc tring nhau: cung tén, cung sb
luong va kiéu tham s6, clung kiéu tra vé. Viéc dinh nghia phuong thic tring nhau
ctia cac 16p ké thira nhau con dugc goi 13 sy nap chong phuong thic.

e Khi goi cac phuong thire tring tén, dua vao ddi twong dang goi ma chuong trinh s&
thuc hién phwong thirc ciia 16p twong Gmg, va do do, s& cho cac két qua khac nhau.

2.2 SO SANH LOP VA CAU TRUC
Trong phan nay, ching ta s& tién hanh so sdnh C"u.s (Lp) va Structure (Céu tric) trén
nhiéu khia canh khac nhau:

e Muc khai niém

e Muyc dich va chiic nang

e V& uu va nhugc diém

So sanh ¢ mirc khai niém
O muc khai niém, Lép v’ ~4u trt : hoan toun khac nhau:

e Lo6p 1a khai niém ch, 4 trong lap trinh huéng ddi tuong; né dugce dung dé biéu
dién mot tap cac dbi tugn, .aong ty nhau.

e Trong khi do, Céu trac 1a khai niém chi ton tai trong 1ap trinh cAu tric, khong phai
1a mot khai niém cia lap trinh huéng dbi tugng. Vi trong lap trinh hudng ddi
tuong, tit ca cac thyuc thé déu dugc coi 13 mot ddi twong, nghia 14 nd phai 13 mot thé
hién cu thé ctia mot 16p nao d6. Do d6, trong lap trinh huéng d6i tuong, khong co
khai niém Cu tric.

So sanh vé muc dich va chirc ning
Vé muc dich, Lép va Céu trac déu co chung mot muc dich ban dau, d6 1a nhém mot tap
hop céc dit liéu lai v6i nhau dé xtr 1i dong bo va théng nhat: Cau triic nhom cac dir liéu
hay phai di kém voi nhau lai thanh mét nhom cho dé xir li. Tuong tu, Lop 1a tip hop mot
s6 thudc tinh chung ciia ddi twong dé xr Ii.
Tuy nhién, Lép va Cau trac ciing ¢6 mot sd khac biét trén khia canh nay:

e Lop ngoai muc dich nhém céc thudc tinh dir li€u cia ddi tuong, con nhém céc hoat

dong cua d6i twong thanh cac phuong thirc ctia Lép.

25

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

e Trong khi d6, mic du ciing co thé cung cip cac ham trong Céu triic, nhung muc
dich chinh ctia Cau tric chi 1a nhom dir liéu thanh cau trac cho dé xur 1.
So sdnh vé wu nhwoc diém
Vi ¢6 cuing muc dich 1a nhém céc dit liéu lai v6i nhau dé xu 1i, cho nén Lép ca Ciu tric ¢6
cung uu diém 13 1am chuong trinh gon gang, xir 1i ddng bd va thdng nhat.
Tuy nhién, Lép con c¢6 mot sé wu diém ma Cau tric khdng co:

e L&p co kha nang bao v€ dir li¢u tranh bi truy nhép tu do tir bén ngoai. Cac chuong
trinh bén ngoai chi cd thé truy nhdp vao dir liéu cua ddi twong thong qua céc
phuong thitc do Lép cung cip, khong thé tuw do truy nhap. Trong khi d6, Cau tric
mic dau di nhom dit liéu v6i nhau nhung khong c6 kha ndng bao vé dir ligu: Céc
chuong trinh bén ngoai van c6 thé truy nhap tu do vao cac thanh phéan cia Céu truc.

e Lop co6 kha ning déng goi dé han ché tdi da thay doi khi phai stra lai ma chuong
trinh. Khi c¢6 sy thay d6i, chi can thay d6i mi ciia mot phuong thirc, cac chuong
trinh bén ngoai sir dung phuong thirc d6 dé khong phai thay d6i. Trong khi do,
néu thay d6i mot thanh phan ctua Ciu ‘ tc, ta phai thay d6i ma cia tat ca cac
chuong trinh sir dung thanh phan d6 ¢ a Ca. *tc.

e Lop co thé duge ké thira boi mot L. khac, didu  y 1am ting kha ning st dung lai
ma nguon cua chuong trinh. 7rong kh. *4, Ciu trac hoan toan khong c6 co ché ké
thira, cho nén nhiéu khi » aa. ét lai nhu 2 doan ma giéng nhau nhiéu 1an. Diéu
nay vira ton cong sirc. *7va khong « toan khi ¢6 sy thay ddi mot trong nhimg doan

ma giong nhau do

2.3 THANH PHAN PRIVATE VA PUBLIC CUA LOP

Pé bao vé dit liéu tranh bi truy nhép tu do tir bén ngoai, 1ap trinh hudng ddi tugng st dung
cac tur khoa quy dinh pham vi truy nhap céac thudc tinh va phuong thirc ctua 16p. Mot cach
tong quat, lap trinh hudng ddi twong chia ra hai mic truy nhap cac thanh phan 16p:

e Private: Truy nhap trong nogi b 16p.

e Protected: Thanh phén dugc bao vé, dugc han ché truy nhap nhu thanh phén
private (s€ dugc trinh bay sau).

e Public: Truy nhap tu do tir bén ngoai.
Thanh phin private
Thanh phén private 13 khu vuc danh riéng cho 16p, khong chia sé voi bat ki 16p khac tir
bén ngoai. Thanh phan private chi cho phép truy nhdp trong pham vi ndi bo 16p: Tir
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phuong thirc vao cac thudc tinh hoac gitta cac phuong thuc cua 16p voi nhau. Cac thanh
phan private khong thé truy nhap tir bén ngoai 16p, ciing nhu tir di twong khéc.
Trong mét 16p, théng thuong cac thanh phan sau s& dugc dit vao khu vuc private cia 16p:

e Tat ca céac thudc tinh dit liéu cua 16p. Cac thudc tinh dit 1iéu cua 16p duge dat vao
ving private nham bao vé chung, tranh sy truy nhép tu do tir bén ngoai.

e Cac phuong thic trung gian, dugc st dung nhu cac budce tinh toan dém cho cac
phuong thirc khac. Cac phwong thirc trung gian duoc dit vao ving private dé thuc
hién viéc déng goi trong 1ap trinh hudng di twong: Cac ddi twong, chuong trinh
bén ngoai khong can, va khong thé biét cach tinh toan cu thé bén trong cta 16p.

Thanh phén public
Thanh phan public 13 khu virc ma Lop 6 thé chia sé véi tit ca cac chuong trinh va doi
tuong bén ngoai. Thanh phan public ¢ thé dugc truy nhap tir bén trong 13n bén ngoai 16p:

e Bén trong 16p: tir phuong thirc 16p vao cac thudc tinh dir li¢u ctia 16p, hodc gitra cac
phuong thirc cua 16p v61 nhau.

e Bén ngoai 16p: Tur chuong trinh bén ngel.. odc cac d6i twong khac vao cac phuong
thirc cua 16p.

Trong mot 16p, thong thuong cac thanh ph.  sau s€ duc ¢ dat vao vung chia sé public cua
16p:

e Cac phuong thic dé nhj, xem _ ~t/get) céc thude tinh dit liéu cua 16p. Cac phuong
thirc ndy s& cho phé, ca. 16i tuon, * >n ngoai truy nhap vao cac thudc tinh dir liéu
ctia 16p mot cack g tiér .

e Cac phuong thirc cung ‘» chtic ning hoat dong, cach cu xur cta ddi tuong dbi véi
moi truong bén ngoai. Ca. phuong thirc nay thé hién churc nang cua cac d6i tuong
16p.

2.4 MOQT SO NGON NGU LAP TRINH HUONG POI TUQONG
Noi dung phan nay sé& trinh bay mot s6 ngdn ngir lap trinh huéng ddi twong thong dung
hién nay:

e Ngon ngit [ap trinh C++

e Ngon ngir 1ap trinh ASP.NET va C#.NET

e Ngon ngir 1ap trinh Java

24.1 C++
C++, ra doi vao gitra nhitng nam 1980, 14 mot ngdn ngit 1ap trinh hudng ddi tugng duoc
mo rong tir ngdn ngit 1ap trinh ciu tric C. Cho nén, C++ 1a ngdn ngit 1ap trinh nira huéng

doi tuong, nira hudng cau tric.
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Nhiing diic trung hwéng doi twong ciia C++

e Cho phép dinh nghia 16p ddi tugng.

e Cho phép dong géi dir liéu vao cac 16p d6i twong. Cho phép dinh nghia pham vi
truy nhép dit liéu cia 16p bang cac tir khoa pham vi.

e Cho phép ké thira 16p véi cac kiéu ké thira khac nhau tuy vao tir khoa dan xuét.

e Cho phép 16p ké thira str dung cac phuong thirc ctia 16p bi ké thira (trong pham vi
quy dinh).

e Cho phép dinh nghia chong phuong thirc trong 16p ké thira.

Nhiing vi pham hwéng doi twong ciia C++
Nhimg vi pham nay 1a do két qua ké thira tir ngon ngir C, mot ngdn ngir 1ap trinh thuan
cAu tric.

e Cho phép dinh nghia va sir dung cac bién dit liéu tu do.

e Cho phép dinh nghia va stir dung cac ham ty do.

e Ngay ca khi dir liu duoc dong goi vao ' =, dit liéu van co thé truy nhép truc tiép
nhu dir liéu ty do boi cac ham ban, 16, ban ‘end) trong C++.

2.4.2 ASP.NET va C#£NET

Cac ngdn ngir 1ap trinh NET (cor Jugc goi»  NET Frameworks) cua MicroSoft ra doi
vao cudi nhitng nam 1990 dé ¢ nh . ~h v&i ngc a ngir 1ap trinh Java. .NET 1a mot ngon
nglr hoan toan hudng ddi to- hon nitc 16 ¢on cung cép mot giao dién 1ap trinh dd hoa
than thién va dep mat vé +uyén hdéng lap rinh kéo tha ctia MicroSoft.

Mot sb dic diém cia ngénny NET:

e La mot ngdn ngit hoan to .a hudng d6i twong: Tét ca cac thanh phan, cac thuc thé
trong chuong trinh déu dugc mé hinh dudi dang mot 16p nhét dinh. Khong co dir
liéu tu do va ham tu do trong chuong trinh.

e Cung cép giao di¢n 1ap trinh dd hoa: lap trinh vién chi can kéo va tha cac dbi tuong
dd hoa cho ung dung cua minh.

e Cho phép lap trinh vién ty tao ra cac thu vién UserControl ciia minh. Pay 1la mot
thu vién bao gdm cac thanh phan dugc nguoi dung tu thiét ké giao dién, viét ma
ngudn, dong gbi va co thé st dung lai trong nhiéu tng dung khac nhau, tuy theo
chuc ning ciia cac thanh phan.

2.4.3 Java

Java la mot ngon ngir 1ap trinh dugc Sun Microsystems gioi thi€u vao thang 6 nam 1995.
Java dugc x4y dung trén nén tang ciia C va C++: Java st dung ct phap cta C va dic trung
hudng d6i tugng cua C++.

Mot s6 dic diém cua Java:
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Java 13 mot ngdn ngir l4p trinh hoan toan hudng d6i tuong: TAt ca cac thuc thé déu
duoc coi 1a mot dbi tuong, 1a mdt thé hién cu thé ctia mot 16p xac dinh. Khong cé
dr liéu tu do va ham ty do trong Java, tat ca déu duoc dong gobi vao céac 16p xac
dinh.

Java 13 ngdn ngir vira bién dich vira thong dich. Pau tién ma ngudn dugc bién dich
thanh dang bytecode; sau d6 duoc thyc thi trén tirng loai may nho trinh thong dich.
Diéu nay tao ra kha niang hoat dong doc 1ap voi nén tang phan cimg cua cac (mg
dung Java.

Java cho phép nguoi dung ty tao cac ddi twong thu vién JavaBeans ciia minh
(twong tu nhu cac thanh phan UserControl cua NET). Cac ddi tuong Bean sé duoc
st dung lai nhu cac thanh phan c6 sin trong cac ung dung khac. Diéu nay mo ra
kha ning to 16n dé tiét kiém cong sirc viét ma ngudn va kha ning xay dung céc ky

thuat cho mot nén cong nghiép lap rap phan mém.

Ngon ngit lap trinh huéng d6i tugng Java s& dugce trinh bay chi tiét trong toan bd phan 2

cua giao trinh nay.
TONG KET CHUONG 2

Noi dung chuong 2 d3 trinh bay mot s6 L. " uiém co b.  -ua lap trinh huéng ddi twong:

Khai niém dbi tuong, dung ~¢ chi cac rc thé ton tai thuc té trong cac ung dung
hudng ddi tugng.
Khai niém 16p, mot -, . “u twong 4 cta dbi tugng, dung dé biéu dién d6i twong
trong 1ap trinh hv.. = dbi .ugng. Cac thanh phan cua 16p 1a thudc tinh (dir liéu) va
phuong thure (hanh d¢ ).
Qué trinh triru twong hoa .aeo chirc ning dé hinh thanh cac phuong thic cia 16p,
thé hién céc hoat dong cua dbi tuong.
Qua4 trinh triru trong hod theo dit liéu dé hinh thanh cac thudc tinh cua 16p, biéu
dién cac thudc tinh trong tng cua dbi tuong.
Khai niém ké thira trong lap trinh huéng d6i twong, nham han ché viéc trung lap
ma ngudn va tang kha nang sir dung lai ma ngudn ctia chuong trinh.
Khai niém dong goi trong lap trinh huéng doi twong, nham han ché téi da su thay
d6i ma ngudn. Chi can thay ddi trong phuong thirc, cac chuong trinh bén ngoai c6
sir dung phuong thirc d6 khong can phai thay doi.
Khai niém da hinh, cho phép goi cing mét phwong thirc, nhung véi cac ddi tuong
khac nhau s€ c6 hi€u qua khéc nhau.
So sanh Lop va Céu trac trén cac khia canh khac nhau: khai niém, muc dich, chirc
nang va uu nhuge diém.
Mo ta cac thanh phan nam trong cac ving khac nhau ctia Lop: private va public.
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e Gi6i thiéu mot sé ngon ngir 1ap trinh hudng d6i tuong thong dung hién nay: C++,
.NET, Java.
CAU HOI VA BAI TAP CHUONG 2
1. Trong s6 cac nhan dinh sau, cai nao ding, cai nao sai:
a. boi tuong 1a mét thuc thé cu thé, ton tai thuc té trong cac ung dung.
b. Pdi tugng 1a mot thé hién cuy thé cia Lop.
c. L6p 1a mot khai niém triru tuong dung dé biéu dién cac Ddi tuong.
d. Lop 1a mét sy truru twong hoa cua boi tuong.
e. Lop va Poi twong co ban chat gidng nhau.
f. Triru tuong hoa ddi twong theo chirc ning tao ra cac thudc tinh cua 16p.
g. Triru twong hoa dbi twong theo chirc ning tao ra cac phwong thic cua 16p.
h. Truru tugng hoa ddi tuong theo dit li¢u tao ra cac thude tinh cua 16p.
i. Triru twong hoa dbi twong theo dit liéu “ao ra cac phuong thirc cua 16p.
j. K& thira cho phép han ché su tring " m3 ngudn.
k. Ké thira cho phép tang kha ndng sir du.  lai mé ngudn.
l. Bong g6i han ché kha narq tr. ~hép dit lic ..
m. Pong goi han ché vi# ohai stra a. M3 ngudn.
n. Pa hinh cho phéy thyc . "3n cing mét thao tic trén nhiéu ddi tugng khac
nhau.
2. Liét ké tat ca cac . Ac “.mnh va hanh dong cua dbi tuong Xe 0 to. Dé xuit l6p Car
(O t9).
3. Liét ké tat ca céc thudc tith va hanh dong clia déi twong Xe buyt. D& xuét 16p Bus.
4. Tu hai 16p Car va Bus ciia bai 2 va bai 3. D& xuit mot 16p Pong co (Engine) cho
hai 16p trén ké thira, dé tranh tring l3p dir liéu giita hai 16p Car va Bus.
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LAP TRINB "UON “POI TUQNG VOI JAVA
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CHUONG 3
GIOI THIEU VE JAVA

Noi dung cta chuong nay tap trung trinh bay cac van dé chinh vé ngdn ngir 1ap trinh Java:
e Lich st ra doi va phat trién cua Java
e Kién truc tong quat mot chuong trinh x4y dyng trén Java
e (Céc toan tir va cac cu tric dit liéu co ban trén Java
e (Céc cAu tric 1énh cua Java
3.1 LICH SU PHAT TRIEN CUA JAVA
3.1.1 Java

Nam 1991, mot nhém k¥ su ciia Sun Microsystems mudn 1ap trinh dé diéu khién céc thiét
bi dién tor nhu tivi, may giat, 10 nuéng... Ban dau, ho dinh dung C va C++ nhung trinh
bién dich C/C++ lai phu thudc vao tirng loai CPU. Do d6, ho da bat tay vao xay dung mot
ngdn nglr chay nhanh, gon, hiéu qua, doc lap th*t bj va ngdn ngr “Oak” ra doi va vao
nam 1995, sau d6 duge d6i tén thanh Java.

Ngo6n ngit 1ap trinh Java dugc Sun Micre vstems du. ~ gidi thi€u vao thang 6 nam 1995
va da nhanh chong tré thanh mot ngd» =gt . ~ trinh cuv. cac 1dp trinh vién chuyén nghiép.
Java dugc xdy dung dua trén nén * g ctia C va "+ nghia 1a Java str dung ct phap cta C
va dic trung hudng d6i tuong «ia C- Java la ngdn ngit vira bién dich vira thong dich.
Pau tién ma ngudn duoc F.en  sh thanh “.ag bytecode. Sau d6 dugc thyc thi trén timg
loai may nho trinh théug  “<h. ".fuc tiéu ciia cac nha thiét ké Java la cho phép nguoi lap
trinh viét chuong trinh mot la. ~hung c6 thé chay trén cic nén phan cimg khac nhau.
Ngay nay, Java dugc sir dung r¢ ag rii, khong chi dé viét cac ing dung trén may cuc bd
hay trén mang ma con dé xay dung céc trinh diéu khién thiét bi di dong, PDA, ...

3.1.2 Dac trung cua ngon ngir Java
Ngon ngir Java c6 nhiing dac trung co ban sau:
e Don gian
e Hudng d6i tuong
e Doc 1ap phan cing va hé diéu hanh
e Manh mé
e Baio mat
e Phan tan
e Daludng

e Linh dong
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Don gidan
Nhitng ngudi thiét ké mong mudn phat trién mot ngdn ngir dé hoc va quen thudc véi da sb
nguoi lap trinh. Do vay Java loai bé cac dac trung phuc tap cia C va C++ nhu:

e Loai bo thao tac con tro, thao tac dinh nghia chdéng toan tir (operator

overloading)...

e Khong cho phép da ké thira (Multi-inheritance) ma st dung c4c giao dién
(interface)

e Khong st dung 1€nh “goto” cling nhu file header (.h).

e Loai bd ciu tric “struct” va “union”.

Huwdng doi twong
Java 1a ngon ngir lap trinh hoan toan hudng dbi twong:

e Moi thuc thé trong hé théng déu dugce coi 1a mot dbi tuong, tirc 1a mot thé hién cu
thé ctia mot 16p xéac dinh.

e Tét ca cac chuong trinh déu phai ndm tror . mot class nhét dinh.

e Khong thé dung Java dé viét mot ch’ ¢ na. ma khong thudc vao bat ki mot 16p
nao. Tuc la Java khong cho phér ‘nh nghia « 'ifu va ham ty do trong chuong
trinh.

Déc lip phan cieng va hé diéu .

Dbi voi cac ngdn ngir lap + * truyén  Ang nhu C/C++, phuong phap bién dich duoc
thuc hién nhu sau (HinkF ° 1): V si mdi myt nén phﬁn cing khac nhau, c6 mot trinh bién
dich khac nhau dé bién dic. *@d ngudn chuong trinh cho pht hop véi nén phan cing ay.

Do vy, khi chay trén mot nén L * cung khac, bét bude phai bién dich lai ma nguén.

Sparc

Macintosh

Hinh 3.1 Cach bién dich truyén thong

Dbi cac chuong trinh viét bang Java, trinh bién dich Javac sé bién dich m& ngudn thanh
dang bytecode. Sau do, khi chay chuong trinh trén cac nén phan ctng khac nhau, may ao

Java dung trinh thong dich Java dé chuyén méa bytecode thanh dang chay duoc trén céc
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nén phan cimg twong tng. Do vdy, khi thay d6i nén phan ctng, khong phai bién dich lai

ma ngudn Java. Hinh 3.2 minh hoa qua trinh bién dich va thong dich ma ngudn Java.

Bvtecode Trinh

< 6@"— thong dich Java Sparc
{?ﬁ‘ﬁ}—» Trinh bién dich >_>:.:.:.:.:.:.: P
(Z B
(Java Interpreter)
Poc lap nén Macintosh
(Platform
Hinh 3.2 Dich chuong trinh Java
Manh mé

Java 1a ngon ngir yéu cau chat ch& vé kiéu dir lidu:
e Kiéu dir liéu phai duoc khai bao tudng " h.
e Java khong sir dung con trd va cac pac) toan ~u tro.
e Java kiém tra viéc truy nhap dén ma. - chudi kh, «yc thi dé dam bao rang cac truy
nhap d6 khong ra ngoai gi¢* 1an kich th,  “c mang.
e Qua trinh cép phat, giai >»héng A nho cho bién dugc thuc hién tu dong, nho dich
vu thu nhit nhitg ¢51 w. 1g khén,  >a sir dung nita (garbage collection).
e Cochébiy1dicua. va-mp don gian hoa qua trinh xir 1y 18i va hdi phuc sau 15i.
Bdo mat
Java cung cip mot moi truong quan 1y thuc thi chuong trinh véi nhiéu mirc dé kiém soat
tinh an toan:
e O muc thir nhit, dir lidu va cac phuong thirc duoc dong goi bén trong 16p. Chung
chi duogc truy xuit thong qua cac giao dién ma 16p cung cap.
e O muc tht hai, trinh bién dich kiém soat dé dam bao ma 1 an toan, va tuan theo
cac nguyén tic cua Java.
e Mic thir ba duoc dam bao badi trinh thong dich. Chung kiém tra xem bytecode c6

dam bdo cac qui tac an toan trude khi thyc thi.
e Muc tht tu kiém soat viéc nap cac 10p vao bo nhd dé gidm sat viéc vi pham giGi

han truy xuét trudc khi nap vao hé thong.
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Phéan tan
Java duoc thiét ké dé hd tro cac ing dung chay trén mang bing cac 16p Mang (java.net).
Hon nita, Java hd tro nhiéu nén chay khac nhau nén chung duogc st dung rong rai nhu la
cong cu phat trién trén Internet, noi str dung nhiéu nén khéc nhau.
Da luong
Chuong trinh Java cung cip giai phap da ludng (Multithreading) dé thyc thi cac cong viée
cung dong thoi va dong bo giita cac ludng.
Linh dong
Java duoc thiét ké nhu mot ngdn ngir dong dé dap tng cho nhitng moéi trudng mad. Cac
chuong trinh Java chira rat nhiéu thong tin thyc thi nham kiém soat va truy nhap d6i tuong
lac chay. Piéu nay cho phép kha ning lién két dong ma.
3.1.3 Cai dat Java
Qua trinh cai dat moi trudng Java trén may bao gdbm ba budc:

e Copy b0 cai dat

e Chay chuong trinh cai dat

e Cip nhat bién méi truong
Copy bg cai dat
C6 thé copy tir dia CD hodc tai ¥ 461, mién phita dia chi web site ciia nhém Java:

http://www.java.sun =~ ‘downlo. </

Chay chwong trinh ca. . **

Chay tap tin vira copy (hodc v ~ tai Vé). Chon thu muc cai dat, thu muc mac dinh la:
C:\jdkl.5 (vdi phién bé.a JDK1.5)

Cip nhdt bién méi truwong

Cap nhat bién méi truong (PATH) gitip viéc thuc thi va bién dich ma Java c6 thé tién

hanh & bat ctr mot thu muyc nao. Dé cap nhat bién PATH, can thém duong din day du cua

thu muc java vira cai dit (C: \9dk1.5\bin) vao cudi clia gia tri bién nay.

e D6i voi WindowsNT, WinXP khéi dong Control Panel, chon System, chon
Environment (hodc click chudt phai vao My Computer, chon Properties,
chon Advanced, click VA0 Environment variables), click vao bién PATH
trong phan User Variables VA System Variables. Sau do, thém vao cudi noi
dung bién hién c6 dong sau (phai c6 ddu chim phay):

;C:\jdkl.5\bin

o Ddi voi Windows98/95, chon START, chon RUN, nhdp dong sysedit vao 6 I¢énh,
nhan OK, chon cira s6 cia AUTOEXEC.BAT. Tim dong khai béo bién PATH, néu
khong co, thém vao mot dong méi theo mau: SET PATH=C:\jdk1.5\bin. Néu co
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san bién PATH, thém vao cudi dong nay ndi dung: ;C:\jdkl.5\bin

3.2 KIEN TRUC CHUONG TRINH XAY DUNG TREN JAVA

3.2.1 Kién triic chwong trinh Java

Dang co ban ctia mot tap tin ma nguon Java O cau tric nhu sau :

package packageName; // Khai bdo tén gdéi, néu cb

import java.awt.*; // Khai bdo tén thu vién s&n cé, néu can dung

class className // Khai bado tén 1dp

{
/* Pay la dong ghi cha */

int var; // Khai bdo oié.

public void methodName () , Khe bédo tén phuong thuc
{
/* Pha&n than cua p.uong hic */

statement (s) - /, Lénh ti .c hién

Mot tép ma ngudn Java co thé co ba phan chinh:

e Phan khai bao tén géi (khi) bang tir khoa package.

e Phan khai bao thu vién tham khao bang tir khoa import.

e Phan khai bao ndi dung 16p bang tir khoa class.
Khai bao Package
Package duoc ding dé déng géi cac 16p trong chwong trinh lai v6i nhau thanh mot khéi.
Pay 1a mot cach hiru hiéu dé luu trir cac 16p gan gidng nhau hodc co cing mot module
thanh mot khéi thong nhat.
CU phap khai bao tén goi bang tir khoa package:

package <Tén gdi>;

Dé dit tén package trong chuong trinh, nguoi ta c6 thé tién hanh nhu dit tén thu myc trén
6 dia. Nghia 1 bat diu bang tén c6 pham vi 16n, cho dén cac tén c6 pham vi nho, cudi
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cung 13 tén cac goi truc tiép chira cac 10p. Pham vi dat tén goi, trén thuc té, dugc tién hanh

theo thr tuy pham vi 16n dén nho nhu sau:

Tén t6 chirc

Tén cong ty

Tén du an

Tén modul trong du an

Tén cac churc nang trong modul.

Tén mién cia cong ty 1a syz.com
Tén dy an 1a pro
Du 4n c¢6 hai modul 1a mod1 va mod2

Modul mod1 ¢6 hai chirc ning 1a két ndi co so dir liéu connection va biéu dién dir

liéu bean.

Modul mod2 ¢6 hai chirc ning 1a giao ti#, "terface va xt li yéu cau process.

Khi @0, cau truc khoi cua du an dugc mo t?2 niuu hini. ™ 3

modl mod2

A 4 \ 4 \ 4 \ 4

connection bean interface process

Hinh 3.3: Kién trtc khéi cta du an

Khi d6, trong chirc ning bean co 16p User, thi phai khai bao tén khdi trong 16p nay nhu

Sau:

package com.syz.pro.modl.bean;

U'u diém ciia package:

Cho phép nhém cac 16p vao véi nhau thanh cac don vi nho hon. Viéc thao tac trén

cac don vi khéi s& gon hon thao tac trén mot tap cac 16p.

37

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Tranh viéc xung dot khi dat tén 16p. Vi cac 16p khong cling package thi c6 thé dat
tén trung nhau. Khi sé lugng 16p ciia chuong trinh qué 16n ta c6 thé tranh phai dat
tén khac nhau cho céc 16p bang cach dit ching vao cac package khac nhau.

Cho phép bao vé cac 16p. Khi chuong trinh 16m, viéc chia nhé chuong trinh thanh
céc package s& thuan loi hon cho viéc quan 1 va phat trién.

Tén g6i con duoc dung dé dinh danh 16p trong tmg dung.

Luuy:

Dong 1énh khai bdo tén khdi phai dwoc dit dau tién trong tén tin ma chwong trinh.
Chi duoc khai bao tdi da mét tén khdi dbi véi mdi tép ma nguén Java.

Céc tép tin ciia cac 16p nam clng goi tmg dung phai duoc luu trong cing mot thu
muc (t€n thu muc 1a tén khéi) theo cAu truc khéi cua dy an.

Tén khéi nén dit theo chir thudng vi tén khdi s& 13 tén thu muc twong tng trong 6
dia, tranh nham 14n v&i tén cac tép tin 13 tén cac 16p cua chuong trinh.

Khi khéng phan chia chwong trinh thanh 161 (chuong trinh don gian), khong can
thiét phai khai bao tén khdi & dau chuer.g . h.

Khai bao thu vién

Khai bao thu vién dé chi ra nhiing *.u vién ~ dugc dinh nghia san ma chuong trinh s€

tham khao t6i. Ca phap khai bao “a. -i€n véi tir. & import nhu sau:

import <Tén thu vié,>;

Java chuan cung cap mdt 0 thu i€n nhu s.u:

java.lang: cung cip " ham thao tac trén cac kiéu dit liéu co ban, xur 1i 16i va
ngoai 1¢, xr li vaora trén  “o thiét bi chuan nhu ban phim va man hinh.
java.applet: cung cp cac ham cho xay dung cac applet (s& trinh bay trong Chuong
6).

java.awt: cung cip cac ham cho xay dung cac g dung d6 hoa vdi cac thanh phan
giao dién multi media (s& trinh bay chi tiét trong Chuong 6).

java.io: cung cdp cac ham xir li vao/ra trén céc thiét bi chuan va cac thiét bi ngoai
Vi.

java.util: cung cap cac ham tién ich trong xir li lién quan dén cac kiéu dir liéu co
cAu tric nhu Date, Stack, Vector.

Vi du, néu trong chuong trinh can dén cac thao tac chuyén kiéu doi dir lidu twong minh (tir

kiéu string sang kiéu int), thi ta s& phai tham khao thu vién java.lang:

import java.lang.*;

Luuy:
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e Néu mudn khai bao tham khao nhiéu thu vién, phai khai bao tham khao mdi thu
vién voi mot tir khoa import.

e Néu chi tham khao mdt vai 16p trong mot thu vién, nén chi rd tham khao 16p nao,
thay vi phai khai bao tham khao ca goi (bang ki hiéu “*”) vi tham khao ca gbi s&
tang kich co tép tin class sau khi bién dich.

e Néu khong tham khao thu vién nao, khong can thiét phai khai bao cac tham khao
véi tor khod import.

Khai bao lop
Phén tht ba 13 phan khai béo 16p va ndi dung ctia 16p, phan nay luén bét budc phai cé ddi
v6i mot tép ma ngudn Java:

e Khai bao tén 16p vai tir khoa class.

e Khai bao céac thudc tinh cua 16p.

e Khai bao cac phuong thirc cua 16p

Viéc khai bao 16p v6i cac thudc tinh va phuor, thic s& duge trinh bay chi tiét trong
chuong 4.

3.2.2 Chwong trinh Java dau tién

Chuong trinh sau ddy cho phép hil. thi . At thong diép (Nam trong tép mi ngudn
First.java):

Chuwong trinh 3.1
package vidu.chuong3;
// P&y la chuong trinh ' .rst.java”
class First
{
public static void main (String argsl[])
{
System.out.println (“Hello World”);

Dé bién dich ma nguén, ta s dung trinh bién dich javac. Trinh bién dich xac dinh tén cua
file ngudn tai dong 1énh nhu mo ta dudi day (gia str dang o thu muc chira package vidu va
bién méi truong PATH da duoc thiét 1ap dung qui cach):

>javac vidu/chuong3/First.java
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Trinh dich javac tao ra file First.class chtra cac ma “bytecodes”. Nhitng mi ndy chwa thé
thuc thi dugc. Pé chuong trinh thuc thi dugc ta can dung trinh thong dich “java
interpreter” voi 1énh java. Lénh dugc thuc hién nhu sau:
>javac vidu.chuong3.First
Két qua sé& hién thi trén man hinh nhu sau:
Hello World
3.2.3 Phan tich chwong trinh diu tién
Trong Java, tat c4 ma lénh déu phai duoc td chire vao trong mot 16p nhét dinh. Do d6, mdi
tép tin ma ngudn xac dinh it nhat mot 16p Java va tén tép tin phai tring voi tén 16p. Java
phan biét chir hoa va chir thuong, cho nén tén tap tin ctia chuong trinh trén phai trung véi
tén 1op: First.java.
package vidu.chuong3;
Pay 1a dong khai bao tén khdi cta chwong trinh, vi tén khéi cua chuong trinh dugc dit
theo hai muec:
e Muc thir nhét 13 kiéu bai: vi dy (vidu) ho” bai tap (baitap).
e Muc thtr hai la tén ctia chuong: chueny3, chu <4, chuong5, chuongb.
Vi day 13 vi du, ndm & chuong 3 nén th. ~ vao géi .du.chuong3. Pdng thoi, tép tin
First.java s& nam trong thu muc: ../ «du/chuony
Chuong trinh nay khong tham I 140 ti.  vién nao aén khong can 1énh import ndo.
// Pay 1la chuor, L. nh “Fi. *.java”
Ky hiéu “// ” dung dé cnu “ich Jong 1énh. Trinh bién dich s& bo qua dong chu thich nay.
Java ho tro hai loai chu thich.
e Loai chu thich trén mdt uong, dung ““//’. Trinh bién dich s€ bé qua ndi dung bét
dau tir ki hidu “//” cho dén hét dong 1énh chira né.
e Loai chd thich trén nhidu dong co thé bat dau véi “/*” va két thac véi “*/”. Trinh
bién dich s& bo qua ndi dung nam giita hai ki hiéu nay.
Dong ké tiép khai bao 16p c6 tén First: Bat dau véi tir khoa class, ké dén 14 tén 16p
class First
Mot dinh nghia 16p nam tron ven giita hai ngodc moéc mo “{* va dong “}”. Cac ngodc nay
danh dau bat dau va két thic mot khéi 1énh.
public static void main(String args[ ])
Day 1a phuong thirc chinh, tir diy chuong trinh bat dau viéc thyc thi ctia minh. T4t ci cac
mg dung java déu sir dung mot phuong thirc main nay.
e Tu khoa public 1a mot chi dinh truy xuat. N6 cho biét thanh vién ciia 16p co thé

duogc truy xudt tir bt ctr ddu trong chuong trinh.
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e Tur khoa static cho phép main duoc goi téi ma khong can tao ra mot thé hién
(instance) cua 16p. N6 khong phu thudce vao cac thé hién cua 16p dugc tao ra.

e Tur khoa void thdng b4o cho may tinh biét ring phuong thirc s& khong tra lai bat cu
gia tri nao khi thyc thi chuong trinh.

e String args[] 1a tham sb dung trong phuong thirc main. Khi khong c6 mot thong
tin nao duoc chuyén vao main, phuong thic duge thuc hién véi cac dit lidu rong —
khong c6 gi trong ddu ngodc don.

e System.out.println(“Hello World”); Dong 1énh nay hién thi chudi “Hello
World” trén man hinh. Lénh printIn() cho phép hién thi chudi dugc truyén vao 1én
man hinh.

Truyén déi sé trong dong lénh
Chuong trinh 3.2 minh hoa cac tham sb (argument) cta cac dong 1énh duoc tiép nhan nhu

thé nao trong phuong thirc main.

Chwong trinh 3.2
package vidu.chuong3;
class PassArgument {
public static void mair S"tring ar ~I])
{
System.out.pri.cli. “This . what the main method received”);
System.out.pr. *1n.,args[0]);
System.out.print. (args[l]);
System.out.printlniargs[2]);

Bién dich chuong trinh:
>javac PassArgumet.java
Thuc thi chuong trinh véi dong 1énh:
>java PassArgument A 123 Bl
S& thu dugc trén man hinh két qua:
This is what the main method received
A
123
Bl
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3.3 CAC KIEU DU LIEU VA TOAN TU CO BAN TREN JAVA

3.3.1 Khai b4o bién
C phap khai bao bién:

dataType varName;

Trong do, dataType la kiéu dit liéu cua bién, varName 1a tén bién. Trong Java, vi¢c dat tén

bién phai tuan theo cac quy tic sau:

Chi duogc bat dau bz‘?lng mot ki tu (chir), hodc mot dau gach duoi , hodac mdt ki tu
dollar

Khong c6 khoang trang gitra tén

Bit dau tir ki ty tht hai, c6 thé dung céac ki tu (chit), chir sd, ddu dollar, ddu gach
dudi

Khong trung vai cac tir khoa

Co phan biét chir hoa chir thuong

Pham vi hoat déng ciia bién

Moét bién co pham vi hoat dong trong toan L ) kho. #nh ma n6 dugc khai bdo. Mdt khdi

1énh bit dAu bing déu “{” va két thic b3, “Au “1”;

Néu bién duogc khai bao tro’ £ mot ca. *uc lénh diéu khién, bién do6 co pham vi
hoat dong trong khéi 1énF aro. Ung.

Néu bién dugc khai "u. ong mo. hrong thire (Khong nam trong khdi 1énh nao),
bién d6 c6 pham . hoat Ong trong phuong thirc twong tmg: ¢ thé duoc st dung
trong tat ca cac khdi 1, “ ctia phuong thirec.

Néu bién dugc khai béo 1 ong mét 16p (Khong nam trong trong mot phuong thire
nao), bién d6 co6 pham vi hoat dong trong toan bo 16p twong tmg: ¢ thé dugc sir

dung trong tat ca cac phuong thirc cta 19p.

3.3.2 Kiéu dir liéu

Trong Java, kiéu dit liéu duoc chia thanh hai loai:

Cac kiéu dit liéu co ban

Céc kiéu dir liéu doi tuong

Kiéu dir liéu co bdn

Java cung cap céc ki€¢u dir li¢u co ban nhu sau:

byte:

char:

Dung dé luu dit liéu kiéu sd nguyén c6 kich thudc mot byte (8 bit). Pham vi
bicu dién gia tri tir -128 dén 127. Gia tri mic dinh 13 0.

Dung dé luu dir liéu kiéu ki ty hodc sé nguyén khong am c6 kich thude 2 byte
(16 bit). Pham vi biéu dién gia tri tir 0 dén u\ffff. Gia tri mac dinh 14 0.
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boolean: Dung dé luu dit liéu chi c6 hai trang thai ding hodc sai (d6 16n chi c6 1 bit).
Pham vi biéu dién gia tri 1a {“True”, “False”}. Gia tri mic dinh 13 False.

short: Dung dé luu dit liéu c6 kiéu sb nguyén, kich ¢& 2 byte (16 bit). Pham vi biéu
dién gia tri tir - 32768 dén 32767. Gia tri mic dinh 12 0.

int: Dung dé luu dit liéu c6 kiéu sb nguyén, kich c& 4 byte (32 bit). Pham vi biéu
dién gia tri tir -2,147,483,648 dén 2,147,483,647. Gi tri méc dinh 13 0.

float: Dung dé luu dir liéu c6 kiéu s6 thuc, kich c& 4 byte (32 bit). Gia tri mic dinh 1a
0.0f.

double: Dung dé luu dit liéu c6 kiéu sb thuc co kich thude 1én dén 8 byte. Gia tri mic
dinh 13 0.00d

long: Dung dé luu dit liéu c6 kiéu sé nguyén c6 kich thudc 1én dén 8 byte. Gia tri
mac dinh 1a 01

Kiéu dir ligu déi twong
Trong Java, c¢6 3 kiéu dir liéu d6i tuong:
Array: Mot mang cia cac dit liéu cung kiév
class: Dir liéu kiéu 16p d6i twong do rgudi dun, *inh nghia. Chira tip cac thudc tinh
va phuong thue.
interface: Dit liéu kiéu 16p giao + » do nguo. “ing dinh nghia. Chtra cac phuong thirc
clia giao tiép.
Ep kiéu (Type casting)
Vi du, nhiéu khi gdp tinh .. An-, can cong mot bién co dang integer véi mot bién ¢ dang
float. Dé xir 1y tinh huéng na, Yava sir dung tinh ning ép kiéu (type casting) ctia C/C++.
Poan mi sau ddy thuc hién phép cong mot gia tri dau phay dong (float) véi mot gia tri
nguyén (integer).
float ¢ = 35.8f;
int b = (int)c + 1;
Pau tién gia tri ddu phay dong ¢ dugc doi thanh gia tri nguyén 35. Sau d6 nd duoc cong
v6i 1 va két qua la gia tri 36 dugc luu vao b.
Trong Java c6 hai loai ép kiéu dir liéu:

e Noi rong (widening): qua trinh lam tron s6 tir kiéu dit liéu c6 kich thuéc nho hon
sang kiéu co kich thudc 16n hon. Kiéu bién d6i nay khong lam mat thong tin. Vi du
chuyén tir int sang float. Chuyén kiéu loai nay c6 thé dugc thyc hién ngdm dinh
boi trinh bién dich.

e Thu hep (narrowwing): qua trinh lam tron sé tir kiéu dit lidu c6 kich thudc 16n hon

sang kiéu c6 kich thudc nhé hon. Kiéu bién d6i nay c6 thé 1am mat thong tin nhu

43

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

vi du & trén. Chuyén kiéu loai nay khong thé thuc hién ngam dinh bdi trinh bién

dich, nguoi dung phai thuc hién chuyén kiéu tuong minh.

3.3.3 Cac toan

twr

Java cung cp cAc dang toan tir sau:

e Toan tir s0 hoc

e Toan tu bit

e Toan tir quan h¢

e Toan tir logic

e Toan tir dieu kién

e Toan tir gan

Todn tir s6 hoc

Céc toan hang ciia cac toan tir sd hoc phai ¢ dang sd. Cac toan hang kiéu boolean khong

str dung dugc, song cac toan hang ky tu cho phép it dung loai toan tr nay. Mot vai kiéu

todn tir dugc liét ké trong bang dudi day.

Toan tir Mo ta
+ Cong. 7
Tra vé gia tri tone i toan hany
- Trur
Travék’ quac aphép tru.
* Nhan N
Tra vé gia tri 1a1.ch hai todn hang.
/ Chia
Tra vé gié tri 1a thuong ctia phép chia
% Phép 1iy modul
Gia tri tra vé 1a phan du cta phép chia
++ Tang dan
Tang gia tri ctia bién 1én 1. Vi dy a++ twong duong véia=a +1
-- Giam dan
Giam gia tri cua bién 1 don vi. Vi du a-- tuong duong voia=a-1
+= Cong va gan gia tri
Cong céc gid tri ciia toan hang bén trai vao toan hang bén phai va gan
gia tri tra vé vao toan hang bén trai. Vi du ¢ += a tuong duongc=c +a
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Trir va gén gia tri

Trur cac gia tri cua toan hang bén trdi vao toan todn hang bén phai va
gan gié tri tra vé vao toan hang bén trai. Vi du ¢ -= a twong duong véi
c=cC-a

Nhén va gan

Nhan céac gia tri cua toan hang bén trai vdi toan todn hang bén phai va
gan gia tri tra vé vao toan hang bén trai. Vidu ¢ *= a tuong duong véi
c=c*a

Chia va gan

Chia gia tri cua toan hang bén trai cho toan toan hang bén phai va gan
gia tri tra vé vao toan hang bén trai. Vidu ¢ /= a tuong duong véi ¢ =
cla

0p=

Lay sb du va gan

Chia gia tri cua toan hang bén t- 1i cho toan toan hang bén phai va gan
gia tri s6 dw vao toan hang ¥ .n tr. Vi du ¢ %= a twong duong vdi ¢ =
c%a

Bang 5.1 Cac. “nturso hoc

Toan tir Bit

Céc toan tir dang bit cho r'.c, 1 thao t. *n ting bit riéng biét trong cac kiéu dit liéu

nguyén thuy.

Toan | Mo ta

tur

~ Phu dinh bit (NOT)
Tra vé gia tri phu dinh ctia mot bit.

& Toan tir AND bit
Tra vé gid tri 1a 1 néu céc toan hang 13 1 va 0 trong cac truong hop khac
Toan tir OR bit
Tra vé gia tri 1a 1 néu mot trong cac toan hang 1a 1 va 0 trong cac trudng
hop khéc.

n Toan tir Exclusive OR bit
Tra vé gia tri 1a 1 néu chi mdt trong cic toan hang 1a 1 va tra vé 0 trong cac
truong hop khac.

>> Dich sang phai bit
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Chuyén toan bd cac bit cud mot s6 sang phai mot vi tri, gitt nguyén dau cual
s0 am. Toadn hang bén trai 1a s6 bi dich con s6 bén phai chi so vi tri ma cac bit

can dich.

<<

Dich sang trai bit
Chuyén toan bg cac bit cua mot so sang trai mét vi tri, gitt nguyén dau cua sg
am. Toan hang bén trai 1a s6 bi dich con s6 bén phai chi s6 vi tri ma cac bit

can dich.

Bang 3.2 Cac toan ti Bit

Cdc todn tw quan hé

Cac toan tir quan hé ki€m tra moi quan h¢ gitra hai toan hang. K&t qua cua moét biéu thirc

c6 dung céc toan tir quan hé 1a nhitng gia tr1 Boolean (logic “ding” hoac “sai”). Cac toan

tir quan hé dugc sir dung trong cac cau tric diéu khién.

Toan

tur

Mo ta

So sanh bang

Toan tr nay kiém tra sy tuong . ~“ng cua ha. ~“n hang

So sanh khéac

Kiém tra sy khac nha cua. °todn harg

Lén hon

Kiém tra gia tri ¢ t~.an hang bén phai 1on hon toan hang bén trai hay khong

Nho hon
Kiém tra gia tri ciia toan hang bén phai c6 nho hon toan hang bén trai hay
khong

Lén hon hoic bang
Kiém tra gia tri cia toan hang bén phai c6 16n hon hodc bang toan hang bén
trai hay khong

Nho hon hodc bang
Kiém tra gi4 tri cta toan hang bén phai c6 nho hon hodc bing toan hang bén
trai hay khong

Bang 3.3 Céc toan tir quan hé

Cac todn tw logic

Cac toan tu logic lam viéc voi cac toan hang Boolean. Mt vai toan tir ki€u nay duoc chi

ra dudi day

46

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Toan tx | Mo ta

&& Va (AND)
Tra vé mot gia tri “Pang” (True) néu chi khi ca hai toan tir ¢ gia tri

CCTrue’,

I Hodc (OR)

Tra ve gia tri “True” n€u it nhat mot gia tri 1a True

N XOR
Tra vé gia tri True néu va chi néu chi mét trong cac gia tri 1a True, cac

truong hgp con lai cho gié tri False (sai)

! To4n hang don tor NOT. Chuyén gia tri tir True sang False va nguoc

lai.

Bang 3.4 Cac toan tir logic
Cic todn tir diéu ki¢n
Toan ttr diéu kién 12 mot loai toan tir dic biét vi n. “ao gdm ba thanh phan cdu thanh biéu
thirc diéu kién. CU phéap:
<biéu thirc 1> ? <biéu t’ = 2. : <biév thic 3>;
e biéu thirc 1: Biéu thic lo Tratravég. i True hoic False
e biéu thirc 2: La gia tri “-a vé néu  hiéu thirc 1> x4c dinh 14 True
e biéu thirc 3: La« " trj tr¢ vé& néu <\iéu thirc 1> x4c dinh 13 False
Todn tw gan
Toan tir gan (=) dung dé gdn mo: gia tri vao mot bién va co thé gan nhiéu gia tri cho nhiéu
bién cung mot lac. Vi du doan 1énh sau gan mot gié tri cho bién var va gia tri nay lai duoc
gan cho nhiéu bién trén mot dong 1énh don.
int var = 20;
int p,q,r,s;
p=g=r=s=var;
Dong 1énh cudi cing duoc thuc hién tir phai qua trai. Pau tién gia tri & bién var dugc gan
cho ‘s’, sau d6 gia tri ciia ‘s’ dugc gan cho ‘r’ va ctr tiép nhu viy.
Thir tw wu tién cua cdc todn tur
Céc biéu thire duoc viét ra noi chung gom nhiéu toan tir. Thr ty vu tién quyét dinh trat tu
thuc hién cac toan tir trén cac biéu thuc. Bang dudi day liét ké thu tu thyuc hién cac toan tir
trong Java

Thir tw Toan tir
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1. Cac toan tir don nhu +,- ++,--

Céc toan tir s0 hoc va cac toan tur dich nhu *,/,+,-,<<,>>

Céac toan tir quan hé nhu >, <>=<=== =

Céc toan tir logic va Bit nhu &&,|,&,|,*

AN I I A

Cac toan tir gan nhu =*=,/=+=,-=

Bang 3.5 Th ty vu ti€n cac toan tu
Thay doi thir tw wu tién
bé thay ddi thi tu wu tién trén mot biéu thire, ban ¢6 thé st dung dau ngoac don ():
e Phan dugc gi61 han trong ngoac don dugc thyuc hién trudec.

e Néu dung nhiéu ngodc don 16ng nhau thi toan tir nam trong ngodc don phia trong
s& thyec thi trudc, sau d6 dén cac vong phia ngoai.
e Trong pham vi mdt cip ngodc don thi quy *ic thir tw vu tién van giit nguyén tac
dung.
3.4 CAC CAU TRUC LENH TREN JA\ *
Java cung cip hai loai cau trac diéu khién:
Diéu khién r& nhanh
e Meénh dé if-else
e M¢énh dé swich-care
Vong lap (Loops)
e Vong lap while
e Vong lap do-while
e Vong lap for
3.4.1 Cau Iénh if-else
Cau 1énh if-else kiém tra gia tri dang boolean ctia diéu kién. Néu gia tri diéu kién 1a True
thi chi c6 khéi 1énh sau if s& dugc thuc hién, néu 1a False thi chi c6 khéi 1énh sau else
dugc thue hién. Cu phép:
if (conditon)

{

actionl statements;
else

action?2 statements;
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}
Condition: Biéu thitc boolean nhu toan tir SO sanh.

action 1: Khéi 1énh dugc thuce thi khi gia trj didu kién 12 True
action 2: Khéi 1énh dugc thyc thi néu diéu kién tra vé gia tri False

Poan chuong trinh sau kiém tra xem cac sb co chia hét cho 5 hay khong.

Chwong trinh 3.3
package vidu.chuong3;
class CheckNumber
{
public static void main (String args|[])
{
int num = 10;

if (num%5 == 0)

System.out.println (num + “ = divisable for 5!”);
else
System.out.println (nuam ” is in. .visable for 5!7);

O doan chuong trinh tten  *m “.agc gan gia tri nguyén 1a 10. Trong cau Iénh if-else diéu
kién num %5 tra vé gia tri 0\ tiéu kién thyuc hién 1 True. Thong bao “10 is divisable for
51” duge in ra. Luu ¥ rang Vi ch ¢6 mot cau 1énh dugc viét trong doan “if” va “else”, boi
vay khong can thiét phai dugc dua vao dau ngodc moc “{” va «}”
3.4.2 Cau lénh switch-case
Khdi 1énh switch-case c6 thé dugc st dung thay thé cau 1énh if-else trong trudng hop mot
biéu thirc cho ra nhiéu két qua. Cu phap:

swich (expression)

{

case ‘valuel’: action 1 statement;
break;

case ‘value2’: action 2 statement;
break;

case ‘valueN’: actionN statement;
break;

49

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

default:

}

default action statement;

expression - Bién chira mot gia trj xac dinh

valuel,value 2,....valueN: Cac gia tri hang s phu hop véi gia tri trén bién expression

actionl,action2...actionN: Khdi 1énh duoc thuc thi khi truong hop twong tng c6 gia

tri True

break: Tir khoa dugc str dung dé bo qua tit ca cac cau 1énh sau d6 va gianh quyén

diéu khién cho ciu triic bén ngoai switch

default: Tur khoa tuy chon duoc sir dung dé chi 16 cac cau 1énh nao duoc thuc hién chi

khi tit ca cac truong hop nhan gia tri False

default - action: Khéi 1énh duoc thuc hién chi khi tit ca cac truong hop nhan gia trj

False

Poan chuong trinh sau x4c dinh gia tri trong mot b*An nguyén va hién thi ngay trong tuan

dugc thé hién dudi dang chudi. Dé kiém tra ¢ = gia tri ndm trong khoang tir 0 dén 6,

chuong trinh s€ thong bdo 161 néu ndm ngoat sham ~ trén.

2;

"mai . (String agrs|[])

System.out.println (“Sunday”) ;

break;

: System.out

break;

: System.out

break;

: System.out

break;

: System.out

break;

Chuong trinh 3.4
package vidu.chuong3;
class SwitchDemo
{
public static v«
{
int day
switch (day)
{
case
case
case
case
case
case

System.out

.println (“Monday”) ;

.println (“Tuesday”) ;

.println (“Wednesday”) ;

.println (“"Thursday”) ;

.println (“Friday”);
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break;
case 6 :System.out.println(“Satuday”):;
break;

default:

System.out.println (“Invalid day of week”);

}

Néu gia tri ctia bién day 14 2, chuong trinh s& hién thi Tuesday, va ctr tiép nhu vay .
3.4.3 Vong lap While
Vong lip while thuc thi khdi 1énh khi diéu kién thuc thi vAn 1a True va dimg lai khi diéu
kién thuc thi nhan gia tri False. CU phap:
while (condition)
{

action statements;
}
condition: c¢6 gia tri bool; vong lap <2 %o tuc cho \. * diéu kién van c6 gia tri True.
action statement: Khéi 1énh dur ¢ thyc hi, néu condition nhan gia tri True

Doan chuong trinh sau tinh tone cua . -6 tu nhiér. dau tién dung cAu tric while.

Chuong trinh 3.5
package vidu.chuong3;
class WhileDemo
{
public static void main (String args[])
{
int a = 5, sum = 1;

while (a >= 1)

System.out.println (“The sum is “ + sum);

51

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

O vi du trén, vong lap dugc thyc thi cho dén khi diéu kién a>=1 1a True. Bién a dugc khai
bao bén ngoai vong lap va duoc gan gia tri 1a 5. Cudi mdi vong lip, gia tri cua a giam di
1. Sau nim vong gia tri ca a bang 0. Diéu kién tra vé gia tri False va vong lap két thic.
Két qua s& duoc hién thi “ The sum is 15”
3.4.4 Vong lip do-while
Vong lap do-while thyuc thi khéi 1énh khi ma diéu kién 1a True, twong ty nhu vong lip
while, ngoai trir do-while thuc hi¢n 1€nh it nhat mot 1an ngay ca khi diéu kién 1a False. CU
phap:
do{
action statements;
}while (condition);
condition: Biéu thtc bool; vong lap sé& tiép tuc khi ma diéu kién van c6 gia tri True.
action statement: Khéi 1énh ludn dugc thuc hién & 1an tht nhat, tir vong lip thi hai,
chung duoc thuc hién khi condition nhan gia tri True.

Vi du sau tinh téng ctia 5 sd tu nhién dau tién do- ¢ ciu trac do-while.

Chwong trinh 3.6

package vidu.chuong3;

class DoWhileDemo

{
public static ~. 1 ma n(String args[])
{

sum += a;
a++;
}while (a <= 5);

System.out.println (“Sum of 1 to 5 is “ + sum);

Bién a duoc khai tao voi gid tri 1, sau d6 né vira duoc dung 1am bién chay (ting Ién 1 sau
mdi 1an 1ap) vira duge dung dé cong don vao bién sum. Tai thoi diém két thuc, chuong
trinh s€ in ra Sum of 1 to 5 is 15.
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3.4.5 Vong lap for
Vong lap for cung cAp mot dang két hop tat ca cac dic diém chung cua tit ca cac loai
vong lap: gia tri khoi tao ctia bién chay, diéu kién dimg cua vong 13p va 1énh thay doi gia
trj ctia bién chay. CU phap:
for(initialization statements; condition; increment statements)
{
action statements;
}
initialization statements: khoi tao gia tri ban dau cho cac bién chay, cac 1énh khdi tao
dugc phan cach nhau boi ddu phdy va chi thyc hién duy nhat mot 1an vao thoi diém bat
dau cua vong lap.
condition: Biéu thtrc bool; vong lap s& tiép tuc cho dén khi nao diéu kién co gia tri
False.
increment statements: Céc cau 1énh thay doi gia tri cua bién chay. Cac 1énh nay luén
duoc thue hién sau mdi 1an thuc hién khéi *¢nh trong vong 1ap. Cac 1énh phan biét
nhau boi dau phay.

Doan chuong trinh sau hién thi tong cua © 9 dau tién . ¢ vong lap for.

Chuwong trinh 3.7
package vidu.chuong3
class ForDemo
{
public static void ma. .(String args[])
{
int sum = 0;
for (int 1i=1; 1i<=5; 1i++)
sum += 1i;

System.out.println (“The sum is “ + sum);

O vi du trén, i va sum 14 hai bién duogc gan cac gia tri daulalvao tuong Ung. Piéu kién
duoc kiém tra va khi né con nhan gia tri True, cau 1énh tac dong trong vong 1ap duoc thuc
hién. Tiép theo gid tri cua 1 dugc tang Ién 2 dé tao ra s6 chin tiép theo. Mot 1an nita, diéu
kién lai dugc kiém tra va cau 1énh tac dong lai dugc thuc hién. Sau nam vong, i tang 1én 6,
diéu kién tra vé gia tri False va vong lap két thuc. Thong bao: The sum is 15 dugc hién
thi.
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3.5 CASE STUDY I
Bay gi0, ap dung cac ndi dung da hoc trong chuong nay dé viét mot chuong trinh tinh chu
vi va dién tich ctia mot hinh chir nhat c6 kich thude x,y véi yéu cau:

e Kich thudc x, y nhap tir tham s6 dong 1énh.

e Phai kiém tra x, y 1a cac s6 nguyén duong hay khong trude khi tinh toan.

e In két qua tinh toan ra man hinh

bay la doan chuong trinh thuc hién bai toan nay.
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Chuwong trinh 3.8

package vidu.chuong3;

import java.awt.*;

import java.lang.*;

class RectangleDemo
{
public static void main (String args[])
{
//khai bdo cic bién luu giftt kich thudc cta hinh chit nhat

int x = 0, y = 0;

/*doc cac kich thuéc tu tham sb dong lénhx/
//néu truyén du hai tham sé thi mé1 tinh tiép
if (args.length >= 2)

{

//chuyén kiéu tu Str ng . ng inteqer

X Integer.parse. *t (args|O,

y Integer.par. eInt wgs[l]);

/*Tinh chu vi va ién tich hinh ch® nhat*/
//néu cd hai tham o déu duong thi méi tinh
if (x>0 && y>0)
{
//tinh chu vi
int chuvi = 2*(x + y);
System.out.println (“Chu vi la “ + chuvi);
//tinh dién tich
int dientich = x*y;
System.out.println (“Dién tich la “ + dientich);
}
else

System.out.println (“C&c tham sb khdédng duang!“);

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Sau khi bién dich chuwong trinh3.8 (tép tin c6 tén RectangleDemo.java), ta chay tir ctra s6
dong 1énh:
>java RectangleDemo 10 20
Sé& thu duoc két qua:
Chu vi la: 60
Dién tich 1la: 200
Néu chi g5 ¢ ctra s6 dong lénh:
>java RectangleDemo
Thi s& nhan duoc mot thong bao 16i:
Cac tham sé khéng dung!
TONG KET CHUONG 3
Noi dung chuong 3 da trinh bay cac ndi dung co ban v& ¢t phap ngdn ngit 1ap trinh Java:
e Tét ca cac 1énh cta java phai dugc to ¢ Yo trong mot 16p nhat dinh. Tén tap tin
ma ngudn phai tring véi tén 16p.
e Lénh package duoc dung dé V.0 bac *n gbi cua 16p.
e Lénh import duoc st durgw. g chuong .nh dé truy cap cac goi thu vién Java.
e Lénh class duogc dune ** xhai bac n Jop
e Tén 16p, tén phii ~ thi , tén hing va tén bién trong java phai tuan theo quy tic
dat tén cua java.
e Ung dung Java c6 mot p chira phuong thirc main. Cac tham sd cé thé dugc
truyén vao phuong thirc main nho cac tham s6 1énh (command line parameters).
e Java cung cp Cac dang toan tir:
- Céc toan ttr s6 hoc
- Céc toan tu bit
- Cac toan tr quan hé
- Céc toan tur logic
- Toan tir diéu kién
- Toan tr gan
e Java cung cdp C4C céu truc diéu khién 1énh:
- if-else
- switch

- for
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- while
- dowhile

CAU HOI VA BAI TAP CHUONG 3

1. Trong céc tén sau, tén ndo cé thé dung 1am tén bién trong java:

123

b. a$

c. labc

d. class
vi du

f.  $123

2. Muén luu giit mot bién s6 nguyén duwong ma c6 gia tri 16n nhat 13 mot triéu thi dung
kiéu dit liéu nao 14 tiét kiém bo nhé nhét?
3. Muén luu giit mot bién sb nguyén 4m ma c6 gia “ti nho nhat 1a 4m mot ti thi dung kiéu
dit liéu nao 14 tiét kiém bo nhé nhat?
4. Trong cau tric 1énh if-else don (1 if va 1 Ise) . ~6 it nhat mot khdi 1énh (cua if hodc
cua else) dugc thyc hién. Ding hay s-..
5. Trong cau tric lénh switch-case «hi khong “ing “default” thi c6 it nhat mot khdi 1énh
duogc thuc hi¢n. Dung hay sai”
6. Trong ciu trac 1énh swit~"  -se, khi . ‘ng “default” thi co it nhat mot khdi 1énh duge
thyc hién. Bung hay - °
7. Trong cAu tric 1énh while “hdi 1énh duoc thuc hién it nhat mot lan ngay ca khi diéu
kién co gia tri False. Ding ha_ sai?
8. Trong cAu truc Iénh do-while, khéi 1énh duoc thuc hién it nhét mot 1an ngay ca khi diéu
kién c6 gia tri False. Dung hay sai?
9. Trong cAu trac 1énh for, khdi 1énh duge thuc hién it nhit mot 1an ngay ca khi diéu kién
co gia tri False. Dung hay sai?
10. Cho biét két qué thu duoc khi thuc hi¢n doan chuong trinh sau?
class me/{
public static void main(String args[]) {
int sales = 820;
int profit = 200;
System.out.println((sale +profit)/10%*5);
}
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11. Cho biét doan chwong trinh sau thyc hién vong 1ip bao nhiéu lan va két qua in ra la
gi?
class me/{
public static void main (String args[]) {
int i = 0;
int sum = 0;
do{
sum += 1i;
i++;
}while (i <= 10);
System.out.println (sum) ;
}

}
12. Cho biét doan chuong trinh sau thuc hién vong lap bao nhiéu lan va két qua in ra 1a

gi?
class me{

public static void mainf(string a -s[]) {
int 1 = 5;
int sum = 0;
do{
sum += _;
i++;
Jwhile (1 < .
System.out.pri.tln(sum);
}
}
13. Cho biét hai doan chuong trinh sau in ra két qua giéng hay khac nhau?
class mel({
public static void main (String args[]) {
int 1 = 0;
int sum = 0;
for (i=0; i<5; 1i++){
sum += 1i;
}

System.out.println (sum) ;

}
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va:
class me2{
public static void main (String args[]) {
int i = 0;
int sum = 0;
for( ; 1i<5; 1i++){
sum += 1i;
}
System.out.println (sum) ;
}
}
14. Viét chwong trinh tinh tong cac sé chin nam trong khoang 1 dén 100.
15. Viét chuong trinh hién thi tong cac boi sd cta 7 nam giita 1 va 100.
16. Viét chuwong trinh tim giai thira ctia n (n>0), n nhap tir tham s6 dong 1énh.
17. Viét chuong trinh tim boi sb chung nho nhit .sam van (m,n>0), m va n dugc nhap tu
tham s dong 1énh.
18. Viét chuong trinh tim w6c s chung ~ = nhdt cia . v4 n (m,n>0), m va n dugc nhip
tir tham s6 dong 1énh.
19. Viét chuong trinh tim s6 Fibna ~than (n>2 n nhap tir tham s6 dong I1énh. Biét rang
sd Fibonaci duoc tinh ther edng the.  F(n) = F(n-1) + F(n-2) v6i n>=2 va F(0) = F(1)
=1
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CHUONG 4
KE THUA VA DA HINH TREN JAVA

Noi dung ctia chuong nay tap trung trinh bay cac dic trung huéng ddi tuong ciia ngdn ngir
Java:

e K& thira don

e K& thira kép

e (Cac 16p truu tugng

e Da hinh

4.1 KE THUA DON
4.1.1 Lop
Java coi 16p 12 mot khuon mau (Template) ctia mot doi twong, trong d6 16p chira cac thudc
tinh va cac phuong thirc hoat dong cua d6i tuong.
Khai bao lop
Mot 16p dugce khai bao véi ¢t phap:
<tinh chédt> class <tén 1o~
{
}
Lép trong java co ba tinh chat #ac trung i ba tir khoa:

e public: Lép thor_ *hudn , c¢6 thé Cuoc truy cap tir cac goi (package) khac. public
1a gi4 tri mic dinh cL. “mh chat cua 16p.

e final: Khai bao 16p hang, p nay khong thé tao din xuét. Tirc 1a khong co 16p nao
ké thira dugc tir cac 16p co tinh chét final.

e abstract: Khai bao 16p triru twong, 16p nay chi dugc phép chira cac phuong thirc
triru tuong. Hon nira, khong thé tao cac thé hién (Instance) cua céac 16p triru twong
bang toan tir new nhu cac 16p thong thudng.

Chuong trinh 4.1 khai bao mét 16p thong thuong véi kiéu mic dinh 1a public v6i dong
khai béo.

Chuong trinh 4.1
package vidu.chuong4;
class Person

{

}
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St dung lop
Lép dugc st dung khi chuong trinh cAn mot ddi tugng c6 kiéu cua 16p d6. Khi dé, ddi
tuong dugce khai bao dya vao toan tur new:
<tén 1lép> <tén dbi tuong> = new <tén 1ép>();
Vi dy, muén tao méot ddi tuong co kiéu 1a 16p Person trong chuong trinh 4.1, ta dung 1énh
Sau:
Person myClass = new Person();
Khai bdo thugc tinh cua lop
Thudc tinh cua 16p dugc khai bao theo cu phap:
<tinh chdt> <kiéu dit 1iéu> <tén thudc tinh>;
e Kiéu dir liéu: c6 thé 1a cac kiéu dir liéu co ban sén c6 cua java, c6 thé 1a cac 16p do
nguoi dung tu dinh nghia.
e Tén thudc tinh: duoc dit tén theo quy tic dat tén bién cua java.
e Tinh chét: Cac thudc tinh va phuong thitc uc 16p c6 cdc tinh chit dugc dic trung
bdi cac tir khoa sau (gia tri mac dinh 1a so  'ic):

- public: cd thé dugc truy car tir 9én ng. * 16p dinh nghia.

- protected: chi duoc trv- ~ap . '6p dinh n.ghia va cac 16p ké thira tir 16p do.

- private: chi dugc t*._ ~ap trong p. -1 vi ban than 16p dinh nghia.

- static: dugc dune chung . 2 mét thé hién cua 16p, co thé duoc truy cap truc
tiép bang <.en 16, ».<tén th, yc tinh> ma khong can khoi tao mot thé hién
cua 16p.

- abstract: dinh n, 7 mot thudc tinh triru tugng. Thude tinh nay khong thé
truy nhép trong 16p nhung cé thé bi dinh nghia chdng ¢ cac 16p ké thira.

- final: mot thudc tinh hang, khong bi dinh nghia chong ¢ cac 16p ké thira.

- native: dung cho phuong thirc khi cai dat phu thugc moi truong trong mot
ngdn ngtr khac, nhu C hay hop ngtr.

- synchronized: dung cho phuong thirc téi han, nham ngin cac tic dong cia
cac doi tuong khac khi phuong thitc dang dugc thuc hi¢n.

Chuong trinh 4.2 minh hoa vi¢c khai bdo hai thudc tinh 1a tén va tudi cla 16p Nguoi
(Person).

Chwong trinh 4.2
package vidu.chuong4;
class Person

{
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public String name;

public int age;

Khai bao phwong thirc cua lop
Phuong thuc cia 16p duoc khai bao theo ca phap
<tinh cht> <kiéu tra vé> <tén phuong thtc> ([<cdc tham sb6>])
[throws <c&c ngoai 1é&>]
{
}

e Tinh chét: dic trung boi cac tir khoa twong tu nhu tinh chat cia thudc tinh. Gia tri
mac dinh 1a public.

e Kiéu tra vé: Kiéu dit liéu tra vé cta phuong thirc, co6 thé 13 kiéu dit liéu sin c6 cta
java hodc 1a kiéu do nguoi dung tu dinh nghia.

e Tén phuwong thirc: tuan theo qui tic dat =  bién cua java.

e Cac ngoai I¢: 1a mot ddi tuong dic b1t dwo. o ra khi chuong trinh gap 16i. Java
s€ tra lai cho chuong trinh ngoai l¢ *v theo tir » .04 throws. Cac ngoai 1€, néu co,
duoc phan cach nhau boi d& phay.

e Cic tham sb: cac tham 36 cu ahuong tutc, dugc liét ké theo cdp <kiéu tham
s6> <tén tham s’.-,. ~thams. *.¢0c phan biét boi dau phéy.

Chuong trinh 4.3 mo6 ta v~ kk.i bao phuong thirc show() dé hién thi thong tin ca nhan
cua 16p Person.

Chwong trinh 4.3
package vidu.chuong4;
class Person
{
public String name;

public int age;

public void show ()

{

System.out.println( name + “ is ” + age + “ years old!”);
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Phuwong thirc khoi tao cua lop
Phuong thuc khéi tao (Constructor) dugc dung dé khéi tao mot thé hién cu thé caa mot
16p, nghia la gan cac gia tri khoi dau cho cac thudc tinh, néu co, va tao ra mot dbi tuong
cu thé. Phuong thic khdi tao phai cung tén véi 16p.
Luuy:

e Phuong thurc khoi tao phai c6 tén trung véi tén cua lop

e Phuong thuc khdi tao khong cé gia tri tra vé

e Phuong thirc khdi tao c6 tinh chat public

e (6 thé c6 nhiéu phuong thirc khoi tao cua cing mot 16p

Chuong trinh 4.4a minh hoa mot phuong thirc khi tao ciia 16p Person bang cach gan gia
tri cho céc thudc tinh tén va tudi.

Chuwong trinh 4.4a
package vidu.chuong4;
class Person
{
public String name;

public int age;

// Phuong thtc 'ndi ¢ ng
public Person (St. ~c namel, int agel)
{

name = namel;

age = agel;

public void show ()

{

System.out.println( name + “ is ” + age + “ years old!”);

Chuong trinh 4.4b minh hoa céch dung 16p Person ma chung ta vira dinh nghia trong
chuong trinh 4.4a. Chuong trinh nay s& tao ra mot d6i twong myPerson cta 16p Person véi
cac thudc tinh c6 gia tri khéi tao: name = "Minh” va age = ”21”. Sau d6, chuong trinh su
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dung phuong thirc show() ctia ddi twong myPerson dé in ra dong thong bao “Minh is 21
years old!”.

Chwong trinh 4.4b
package vidu.chuong4;
class PersonDemo
{
public static void main (String args|[])
{
Person myPerson = new Person (“Minh”, 21);

myPerson.show () ;

Bién this

Bién this 13 mot bién an dic biét ludn ton fai vong c.  16p java: mot 1op ¢ dung mot bién
an this. Bién nay duoc sir dung trong khi . 2y va n6 t , dén ban than 16p chira nd. Bién
this thuong dugc sir dung trong car aam khoi . cua 16p.

Chuong trinh 4.4c¢ khai bao m¢ 16p 1. “u toan giong voi 16p duge khai bao trong chuong
trinh 4.4a, nhung chi khac'. ¢« ‘ung bié.. "5 trong ham khai tao cia 16p.

Chwong trinh 4.4c
package vidu.chuong4;
class Person
{
public String name;

public int age;

// Phuong thic khdi dung
public Person (String name, int age)
{

this.name = name;

this.age = age;

public void show ()
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System.out.println( name + “ is ” + age + “ years old!”);

Trong chuong trinh 4.4c¢, ta chu y dén ham khoi tao caa 16p, ham nay c6 hai bién cuc bo 1a
name va age, trung v4i cac bién ctia 16p. Do d0, trong pham vi ham nay, bién this.name va
this.age s€ chi cac bién cua 16p, con cac bién name va age s€ chi cac bién cuc bod ctia ham.
Cho nén, cac 1énh gan van thyc thi nhu trong chuong trinh 4.4a.
4.1.2 Sy ké thira
Su ké thira dugc str dung khi mudn tao mot 16p méi tir mot 16p da biét. Khi do, tat ca cac
thudc tinh va phwong thic cua 16p cii déu trd thanh thudc tinh va phuong thic cua 16p
moi. Lop cti duoc goi 1a 16p cha, 16p mdi duge goi 1a 16p con.
Khai bdo I6p ké thira
Khai bao 16p ké thira duogc thue hién boi tir khe” xtends:

<thudéc tinh> <tén 16p con> «x -ends °“tén 1lép cha>

{

}
Chuong trinh 4.5a minh hoa vi* : tac 0t 16p NFan vién (Employee) duoc ké thira tir 16p
Person di duoc xdy dung tr~ _ “han 4.1.

Chwong trinh 4.5a
package vidu.chuong4;
class Employee extends Person

{
public float salary;

// Phuong thiic khdi dung
public Employee (String name, int age, float salary)
{

super (name, age);

this.salary = salary;
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Khi d6, doan chuong trinh cia chwong trinh 4.5b van in ra dong théng bao “Minh is 21

"’

years old!” vi khi d6 ddi tuong myEmployee goi dén phuong thirc show() duoc ké thira tir

16p Person.

Chwong trinh 4.5b
package vidu.chuong4;
class EmployeeDemol
{
public static void main (String args|[])
{
Employee myEmployee = new Employee (“Minh”, 21, 300f);
myEmployee.show () ;

Khai bdo phwong thivc nap chong

Khi muén thay d6i ndi dung cta cic rhue - thic duow «é thira tir 10p cha, ta dung cach
khai bao phuong thirc nap chong. " nuc ra la . ai bao lai mot phuong thirc méi cd cung
tén va kiéu v6i mot phuong tho da ¢ “rong 16p r.na.

Chuong trinh 4.6a sé kha’ v. mnap che - phuong thic show() cuia 16p Employee ma
khong dung lai phuong «. ~sho /() cua lép Person nira.

Chwong trinh 4.6a
package vidu.chuong4;

class Employee extends Person

{
public float salary;

// Phuong thic khdi dung
public Employee (String name, int age, float salary)
{

super (name, age);

this.salary = salary;

// Khai bdo nap chdng
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public void show ()
{
System.out.println( name + “has a salary of”

+ salary + “$/month”);

Khi d6, doan chuong trinh 4.6b s€ in ra dong thong biao “Minh has a salary of
3008/month” thay vi dong thong bao “Minh is 21 years old!”” nhu trong chuong trinh 4.5b.
Li do 14 lic nay, ddi twong myEmployee sé& goi phuong thirc show() cia 16p Employee ma
Khong goi phuong thirc show() cua 16p Person nita.

Chwong trinh 4.6b
package vidu.chuongi4;
class EmployeeDemo?2
{
public static void main (Strui. args|[])
{
Employee myEmployer = =w Emplo <e(“Minh”, 21, 300f);

myEmployee.show’’

Quy tiic truy nhdp trong ké thira
Cac quy tic ndy quy dinh kha ning truy nhap cua 16p con ddi voi cac thude tinh va

phuong thirc cua l6p cha:

e private: chi dugc truy nhép trong pham vi 16p cha, 16p con khong truy nhap dugc.
Tt ca cac 16p ngoai 16p cha déu khong truy nhap duoc.

e protected: 16p con co thé truy nhap dugc. Tat ca cac 16p khong ké thira tir 16p cha
déu khoéng truy nhap dugc.

e final: 16p con c6 thé sir dung dugc nhung khong thé khai bao nap chong duoc.

e public: 16p con c6 thé sir dung va nap chong duoc. Tét ca cac 16p bén ngoai déu sir

dung duoc.

4.2 KE THUA BOI
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Nham tranh nhitng nhap nhang ciia tinh chét da ké thira cia C++, Java khong cho phép ké
thira tryc tiép tir nhiéu hon mot 16p cha. Nghia 13 Java khong cho phép da ké thira truc
tiép, nhung cho phép cai dit nhidu giao tiép (Interface) dé co thé thira hudng thém cac
thudc tinh va phuong thirc cia cac giao tiép do.
4.2.1 Giao tiép
Khai bdo giao tiép
Ct phap khai bao mot giao tiép nhu sau:

[public] interface <tén giao tiép> [extends <danh sach giao
tiép>]

{

}

e Tinh chét: tinh chat ctia mot giao tiép ludn 1a public. Néu khong khai bao tuong
minh thi gia tri mac dinh ciing la public.

e Tén giao tiép: tuan thu theo quy tic dit tén kién cua java.

e Danh sach cac giao tiép: danh sach ¢4 «iao tiép cha dd duoc dinh nghia dé ké
thira, cic giao tiép cha dwoc phan « «ch n. " boi ddu phiy. (Phan trong ngoic
vuong “[]” 1a tuy chon).

Luuy:

e Mot giao tiép chi co thé ' s thu ¥ cac gias tiép khac ma khong thé duogc ké thira tir
cac 16p san co.

Chuong trinh 4.7 minh . viée khai bao mot giao tiép khong ké thira tir bat ki mot giao

ti€p nao.

Chwong trinh 4.7

package vidu.chuong4;
public interface Product
{

}

Khai bdo phwong thivc ciia giao tiép

Ct phap khai bao mot phuong thirc ciia giao tiép nhu sau:
[public] <kiéu gid tri trd vé> <tén phuong thic> ([<cidc tham
s6>1)

[throws <danh s&ch ngoai 1é>];
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e Tinh chat: tinh chit ciia mot thudc tinh hay phuong thic cua giao tiép lubn la
public. Néu khong khai bao tuong minh thi gia tri mic dinh ciing 1a public. Déi
v6i thudce tinh, thi chat chit ludn phai thém 13 hang (final) va tinh (static).

e Kiéu gia tri tra vé: c6 thé 1a cic kiéu co ban cua java, cling c6 thé 1a kiéu do
ngudi dung tu dinh nghia (kiéu ddi tuong).

e Tén phuwong thirc: tuan thu theo quy tic dit tén phuong thic cua 1op

e Cic tham s6: néu c6 thi mdi tham sé dugc xac dinh bang mot cap <kiéu tham s>
<tén tham s&>. Cac tham s6 dugc phan cach nhau boi ddu phay.

e Cic ngoai 1&: néu co thi mdi ngoai 1& dugc phan cach nhau boi dau phay.

Luuy:

e Céc phuong thiic ctia giao tiép chi dugc khai bdo dudi dang mau ma khong co cai
dit chi tiét (co ddu cham phay ngay sau khai bao va khong co phan cai dit trong
dau “{}”). Phan cai dat chi tiét ctia cac phuong thirc chi duoc thyc hién trong cac
16p (class) str dung giao tiép do.

e Céc thudc tinh ctia giao tiép ludn co tir’. « 3t 13 hing (final), tinh (static) va public.
Do d6, can gan gia tri khoi dau nga~ kvi khai  “o thudc tinh cua giao tiép.

Chuong trinh 4.8 minh hoa viéc khai F%o n. thudc tinb va mot phuong thire cua giao tiép
Product da duogc khai bao trong ¢’ vong trinh  7: thudc tinh luu nhan hi€u ctia nha san

xuat san pham; phuong thirc dt g dé . v xuat gia ban ctia san pham.

Chwong trinh 4.8

package vidu.chuong4;

public interface Product

{
public static final String MARK = “Adidas”;
public float getCost();

4.2.2 Sir dung giao tiép
Vi giao tiép chi dugc khai bao dudi dang cac phuong thirc mau va cac thude tinh hing nén
viéc sir dung giao tiép phai thong qua mét 16p co cai dit giao tiép do. Viéc khai bao mot
16p c6 cai dit giao tiép duoc thuc hién thong qua tir khoa implements nhu sau:

<tinh ch4t> class <tén 16p> implements <cac giao tiép>

{

}
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e Tinh chit va tén 16p duoc st dung nhu trong khai bao 16p thong thuong.

e Cac giao tiép: mot 16p co thé cai dit nhidu giao tiép. Cac giao tiép dugc phan cach
nhau boi dau phay. Khi d6, 16p phai cai dat cu thé tat ca cac phuong thic cua tat ca
cac giao tiép ma no st dung.

Luuy:

e Mot phuong thirc dugc khai bao trong giao tiép phai dugc cai dat cu thé trong 16p
c6 cai dat giao tiép nhung khong dugc phép khai bao chong. Nghia 1a sb luong cac
tham s ctia phuong thirc trong giao tiép phai dugc gitt nguyén khi cai dat cu thé
trong 16p.

Chuong trinh 4.9 minh hoa viéc cai dit mot 10p gidy (Shoe) cai dit giao tiép Product véi

cac thudc tinh va phuong thuc da dugc khai bao trong chuong trinh 4.8.

Chwong trinh 4.9

package vidu.chuongi4;

public class Shoe implements Produc.

{
// Cai dit phuong thuc ducc k. 1 bdo tr ag giao tiép
public float getCost()

{

return 10f;

// Phuong thiGic truy n. .p nhadn hiéu san phém
public String getMark()

{
return MARK;

// Phuong thiic main
public static void main(String args|[])
{
Shoe myShoe = new Shoe();
System.out.println(“This shoe is ” + myShoe.getMark() +

“ having a cost of $” + myShoe.getCost());
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Chuong trinh 4.9 s€ in ra dong: “This shoe is Adidas having a cost of $10”. Ham
getMark() s& tra vé nhin hiéu ctia san pham, 13 thudc tinh da duoc khai bao trong giao
tiép. Ham getCost() 1a cai dat riéng cua 16p Shoe dbi véi phuong thirc dd duoc khai bao
trong giao tiép Product ma né st dung, cai dit nay tra vé gia tri 10 d6i voi 1op Shoe.

4.3 LOP TRUU TUQNG
Lop triru tuwong 1a mot dang 16p dac biét, trong do cac phuong thic chi dugc khai bao ¢
dang khudén mau (template) ma khong duogc cai dat chi tiét. Viec cai dat chi tiét cac
phuong thire chi dugc thyc hién & cac 16p con ké thira 16p triru tuong do.
Lép triru tuong duoc st dung khi mudn dinh nghia mot 16p ma khéng thé biét va dinh
nghia ngay dugc cac thudc tinh va phuong thic ctuia no.
4.3.1 Khai bao
Khai bao lop trivu twong
Lop triru twong dugce khai bao nhu cach khai bao « .o 16p thong thuong, ngoai trur ¢6 thém
tir khoa abstract trong phan tinh chat:

[public] abstract class <té. .op>

{

}

e Tinh chat: mic dinh 13 , ublic, “it budc phai co tir khoa abstract dé xac dinh day
1a mét 16p truru tuor ..

e Ténlép: tuan thu . 0 oy tic dit tén 16p thong thudng cia java.

Luuy:

e Lop triru twong ciing c6 tné ké thira mot 16p khac, nhung 16p cha ciing phai 1a mot
16p triru tugng. (Khai bao ké thira thong qua tir khoa extends nhu khai bao ké thira
thong thuong).

Chuong trinh 4.10 khai bdo mét 16p truru tuong 1a 16p dong vat (Animal) mot cach chung
chung.

Chwong trinh 4.10
package vidu.chuong4;
abstract class Animal
{

}
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Khai bao phwong thirc cia l6p trivu twong
Tat ca cac thudc tinh va phuong thirc cta 16p triru trong déu phai khai béo 1a triru tuong.
Hon nita, cac phuong thirc cua 16p triru twong chi dugce khai bao ¢ dang khudn mau ma
khong c6 phan khai bao chi tiét. Ct phap khai bao phuong thirc cia 16p triru tuong:
[public] abstract <kiéu dit liéu trd vé> <tén phuong thic>
([<céc tham sb6>]) [throws <cdc ngoai 1é>];

e Tinh chat: tinh chit cia mét thudc tinh hay phuong thirc cua 16p triru tuong ludn
la public. Néu khong khai bao tudong minh thi gia tri mic dinh ciing 1a public.

e Kiéu dir liéu tra vé: co thé 1a cac kiéu co ban cua java, ciing c6 thé 1a kiéu do
ngudi dung tu dinh nghia (kiéu ddi tuong).

e Tén phwong thirc: tuin tha theo quy tic dit tén phuong thirc cua 16p

e Cic tham s6: néu co thi mdi tham sb duoc xac dinh bang mot cap <kiéu tham s6>
<tén tham s6>. Cac tham s6 duoc phan cach nhau boi ddu phay.

e Cic ngoai 1&: néu co thi mdi ngoai 1& dugce -..5n cach nhau boi ddu phay.

Luuy:

e Tinh chit ctia phuong thic trirv twoag khe ~ duge 1a private hay static. Vi
phuong thirc triru twong chi d ~c k. * bao chi t.6t (nap chong) trong cac 16p dan
xuat (16p ké thira) cua 16 “riru tugng. Do d6, néu phuong thirc 1a private thi
khong thé nap chdng, n u phu. g thic la static thi khong thé thay doi trong 16p
dan xuét.

e Phuong thuc triru  ng chi dugc khai bio dudi dang khuon mau nén khong cé
phan diu moc “{}” ma  *t thuc bang dau cham phay “;”.

Chuong trinh 4.11 khai bao ha’ phuong thic ctua 16p triru tugng Animal trong chuong
trinh 4.10: Phuong thirc getName() tra vé tén loai dong vat, du chua biét tén cu thé loai
nao nhung kiéu tra vé 1a String. Phuong thirc getFeet() tra vé s chan cua loai dong vat,

cling chua biét cu thé 1a bao nhiéu chan nhung kiéu tra vé 1a int.

Chuong trinh 4.11
package vidu.chuong4;
abstract class Animal
{
abstract String getName () ;

abstract int getFeet():;
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4.3.2 St dung 16p triru tuwgng

Lép triru twong dugc sir dung thong qua cac 16p dan xuét ciia né. Vi chi co cac 16p dan
xudt méi cai dit cu thé cac phuong thirc duoc khai béo trong 10p triru tuong.

Chuong trinh 4.12a khai bao 16p vé loai chim (Bird) ké thira tir 16p Animal trong chuong
trinh 4.11. Lép nay cai dat chi tiét hai phuwong thirc dd dugc khai bao trong 16p Animal:
phuong thirc getName() s& tra vé tén loai 1a “Bird”; phuong thirc getFeet() tra vé sd chan

cua loai chim 1a 2.

Chuwong trinh 4.12a
package vidu.chuong4;
public class Bird extends Animal
{
// Tra vé tén loai chim
public String getName ()
{

return “Bird”;

// Tra vé sb cr. cua loai chim
public int getFeet
{

return 2;

Chuong trinh 4.12b khai béo 16p vé loai méo (Cat) ciing ké thira tir 16p Animal trong
chuong trinh 4.11. Lép nay cai dat chi tiét hai phuong thirc da dugc khai bao trong 16p
Animal: phuong thirc getName() sé& tra vé tén loai 1a “Cat”; phuong thirc getFeet() tra vé
s0 chan cua loai méo la 4.

Chuwong trinh 4.12b

package vidu.chuong4;

public class Cat extends Animal
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// Tra vé& tén loai méo
public String getName ()
{

return “Cat”;

// Tra vé sb chan cua loai meéo
public int getFeet ()
{

return 4;

Chuong trinh 4.12c str dung lai hai 16p Bird va C .c trong cac chuong trinh 4.12a va 4.12b.
Chuong trinh nay sé& hién thi hai dong théng b .o:

The Bird has 2 feets

The Cat has 4 feets

Chwong trinh 4.12c
package vidu.chuon 4;
public class Animall. -
{
public static void main (String argsl[])
{
Bird myBird = new Bird();
System.out.println (“The ” + myBird.getName () + “ has ”
+ myBird.getFeet () + “ feets”);
Cat myCat = new Cat();
System.out.println (“The ” + myCat.getName() + “ has ”
+ myCat.getFeet () + Y feets”);

4.4 DA HINH
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4.4.1 Nap chong
Java cho phép trong ciing mét 16p, c6 thé khai bao nhiéu phuong thirc ¢6 cing tén. Nap
chdng 14 hién tuong cac phuong thirc co cung tén. C6 hai kiéu nap chdng trong Java:
e Cac phuong thirc ctia cung moét 16p ¢6 cung tén. Khi hai phuong thuc cua moét 16p
c6 cung tén thi bit budc chung phai cé:
- Hoic danh sach cac tham sé khac nhau
- Hodc kiéu tra vé khac nhau
~ Hoic két hop hai diéu kién trén.
Néu khong, java s& khong phan biét dugc ching. Vi du néu trong cung mot 16p:
// Chép nhan duoc
public int add(int x, int y) {..}
public float add(float x, int vy) {..}

// Khéng chdp nhan duogc
public int add(int x, int y> .  }
public int add(int x, int ) {..}

o Phuong thirc cua 16p con €6 cung . * v&i phuor _ thirc cta 16p cha. Trong truong
hop nay, cac phuong thirc - o chong c. Wé ¢ cung danh sach tham sé va c6 cing
kiéu tra vé (xem lai pb"a k. * bao phucag thitc nap chong trong muc ké thira
4.1.2).

4.4.2 Da hinh

Da hinh 14 viéc triéu goi dén "« phuong thirc nap chdng cta d6i twong. Khi mot phuong
thirc nap chéng duoc goi, chuon  trinh s€ dya vao kiéu cac tham sb va kiéu tra vé dé goi
phuong thirc cta dbi twong cho phu hop.

Chuong trinh 4.13 minh hoa viéc khai bao nhiéu ham add() dé cong hai s6 hodc cong hai

xau ki tu.

Chwong trinh 4.13

package vidu.chuong4;

public class Operator

{
// Céng hai sb nguyén
public int add(int x, int vy)
{

return (x + y);
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// Cbébng hai sb thuc
public float add(float x, float y)
{

return (x + vy);

// Cbng hai chudi ki tu
public String add(String a, String b)
{

return (a + b);

// Ham main

public static void main(String args, ;)

{
Operator myOperator = new Opcurato. V;
System.out.println(“"The (5 9) is ” myOperator.add (5, 19));
System.out.println(“Tie (\”7ab =~ + \”cd\”) is \””

+ myOperator add., ~b”, “cc ) + “\"”);

Chuong trinh 4.13 s& hién thi ra '.ai dong thong béo:
The (5+19) 1is 24
The (‘ab’ + ‘cd’) is ‘abcd’
Trong 16p Operator c6 hai phuong thirc cling tén va cling c6 hai tham s6 dau vao 1a add().
Khi chuong trinh thyc thi 1énh myOperator.add(5, 19), chuong trinh s& tu d6i chiéu cac
kiéu tham s, thdy 5 va 19 c6 dang gan véi kiéu int nhét, nén phuong thirc add(int, int) s&
dugc goi va tra vé gia tri la 24.
Khi chuong trinh thyc thi 1énh myOperator.add(“ab”, “cd”), chuong trinh s& tu dbi chiéu
cac kiéu tham s6, thiy ‘ab’ va ‘cd’ c¢6 dang gan véi kiéu String nhat, nén phuong thirc
add(String, String) s& duoc goi va tra vé gia trj 1a ‘abed’.
Luuy:
e Khi goi ham véi cac kiéu dir liéu khac v6i cac ham da duoc khai bdo, s& co su
chuyén do6i kiéu ngdm dinh dién ra. Khi khong thé thuc hién chuyén do6i kiéu

ngam dinh, java s& phat sinh mot thong béo 15i.
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Chang han, trong chuong trinh 4.13, néu ta thyc thi 1énh myOperator.add(4.0f, 5) c6 dang
add(float, int), chuong trinh s& chuyén ngam dinh s6 nguyén 5 thanh float (chuyén tir kiéu
int sang float thudc dién néi rong kiéu, 1a kiéu chuyén ngam dinh trong java) dé c6 thé st
dung dang dugc khai bao add(float, float) va két qua s& 1a 9.0f.
Néu ta thyc thi 1énh myOperator.add(‘ab’, 5) c6 dang add(String, int), vi int khong thé
chuyén ngam dinh thanh String nén lénh nay s& phat sinh 16i. Pé tranh 15i nay, phai
chuyén dbi kiéu tudng minh cho s6 5 thanh kiéu String bang mot trong cac cach sau:
myOperator.add (“ab”, (new Int(5)).toString()):;
myOperator.add (“ab”, 5 + ”7);

4.5 CASE STUDY Il

Trong phan nay, chung ta s& viét mot chuong trinh quan 1i nhan vién cia mot cong ty. Bao
gdm cac 16p chinh:

e Lép Human 1a mét 16p triru twong, chi c6 mot phuwong thirc duy nhét 1a show().

e Lop Person 13 16p ké thira tir 16p Human, » * hai thudc tinh 13 tén (name) va tudi
(age). Dé dong goi dir lidu cac thude tir' =y c6 dang private va cac phuong thiic
truy nhap ching (get va set). Ngoai 1. 16p 1. * con cai dat phuong thirc show() ké
thtra tr 16p triru tugng Human.

e Lép Employee 1a 16p ké thiv. tir 16p k. ~on, c6 thém thudc tinh 13 luong (salary).
Thudc tinh ndy ciing ¢6 .ang -ivate dé ¢ ung goi dir lidu va can cac phuong thic
truy nhdp get/set. L6 ‘v cai da. i phuong thitc show(). Hon nira, 16p Employee
con c6 thém hai  ~uong hic addSalary() va addSalary(float) dé tinh tang lwong
cho nhén vién: mot . ong thirc ting luong theo ti 1& mic dinh 1a 10% (khong can
tham sd), va mot phuony, “7c ting theo gia tri cu thé dwa vao (can tham sb).

Céc phan tiép theo s& trinh bay phan cai dat chi tiét cho cac 10p nay.

4.5.1 L6p Human

L6p Human 1a mét 16p triru tuong, chi c6 mot phuong thire duy nhét 1a show(). Pay 1a noi
dung tap tin Human.java.

Chuwong trinh 4.14a
package vidu.chuong4;
abstract class Human

{

abstract void show () ;
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4.5.2 Lop Person
L6p Person 1a 16p ké thira tir 16p Human:
e CO0 hai thudc tinh 13 tén (name) va tudi (age) c6 dang private
e Cac phuong thire truy nhap cac thudc tinh name (getName() va setName(String))
va age (getAge() va setAge(int)).
e Cai dit chong phuong thirc show() ké thira tir 16p triru twong Human.

Day 1a ndi dung tap tin Person.java.

Chwong trinh 4.14b
package vidu.chuong4;
class Person extends Human
{

private String name;

private int age;

// Phuong thGc khéi dung khé ‘g ¢6 the sb
public Person ()
{

super () ;

name =

age = 0;

// Phuong thtc khéi dung cé tham sb
public Person (String name, int age)
{

this.name = name;

this.age = age;

/* Phuong thtc truy nhdp thudc tinh name */
public String getName ()
{

return name;
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public void setName (String name)

{

this.name = name;

/* Phuong thiic truy nhdp thudc tinh age */
public int getAge ()
{

return age;

public void setAge (int age)
{

this.age = age;

// Khai bdo nap chdng
public void show ()
{

System.out.printl” ( nc » + “ is ” + age + ™ years old!”);

4.5.3 Lop Employee
L&p Employee 14 16p ké thira tir 16p Person:
e Co thém thudc tinh 14 luong (salary) ciing c¢6 dang private dé dong géi dir lidu va
can cac phuong thuc truy nhép get/set.
e L&p nay cai dat lai phuong thirc show().
e Co thém hai phuong thirc addSalary() va addSalary(float) dé tinh ting lwong cho
nhéan vién: phuong thirc addSalary() tang luwong theo ti 1€ mac dinh 1a 10% (khong
can tham sd), phuong thirc addSalary(float) ting theo gia tri cu thé dwa vao (can

tham sb).

Sau day la ngi dung tap tin Employee.java

Chuong trinh 4.14c

package vidu.chuong4;
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class Employee extends Person

{

private float salary;

// Phuong thiic khéi dung khéng cé tham sb
public Employee ()
{

super () ;

salary = 0f;

// Phuong thtic khéi dung cé tham sb
public Employee (String name, int age, float salary)
{

super (name, age);

this.salary = salary;

/* Phuong thtc truy nha> thudc t "h salarry */
public float getSala- y()
{

return salar,

public void setSalary(float salary)
{

this.salary = salary;

// Khai bdo nap chdng
public void show ()
{
System.out.println( getName () + “ is ” + getAge()
+ “ years old having a salary of $”

+ salary + “/month!”);
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/* Phuong thuc tdng luong */
public void addSalary ()
{

salary = salary*1.1f;

public void addSalary(float addition)
{

salary += addition;

Luwu y: Trong phuong thirc nap chong show() ciia 16p Employee, ta phai dung cic phuong
thire public duge ké thira tir 16p Person 13 getName() va getAge() dé truy nhap dén thudc
tinh name va age ma khong thé truy xuat truc tié~. Li do 13 cac thudc tinh name va age c6
dang private trong 16p Person nén khong thé + ay . -at tryc tiép trong cac 16p dan xuét. Do
d6, ta phai truy xuét chling thong qua cac - huung thu “ruy nhap public cta 16p Person.
4.5.4 Chwong trinh demo

Chuong trinh 4.14d chtra ham r.a. 1é chay n. i hoa viéc su dung cac 16p Person va
Employee. Bay la ndi dung cua \ip tin . sestudy?2.java

Chuwong trinh 4.14d
package vidu.chuong4;
public class Casestudy?2
{
// Ham main
public static void main (String args[])
{
// St dung lép Person
Person myPerson = new Person (“Vinh”, 25);

myPerson.show () ;

// St dung lép Employee
Employee myEmployee = new Employee (“Winh”, 25, 300f);
myEmployee.show () ;

// T&ng luong theo mdc dinh
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myEmployee.addSalary () ;
myEmployee.show () ;

// T&ng luong 1lén $50
myEmployee.addSalary (50f) ;
myEmployee.show () ;

Chuong trinh 4.14d s& hién thi n6i dung nhu sau:

Vinh is 25 years old!

Vinh is 25 years old having a salary of $300/month!
Vinh is 25 years old having a salary of $330/month!
Vinh is 25 years old having a salary of $380/month!

Dong thir nhét in ra dong thong bao theo phuong thirc show() cia 16p Person. Dong thir

hai ciing hién thi thong bao theo phuong thirc sb .w() ciia 16p Employee d3 duoc khai bao

nap chong. Dong thir ba hién thi théng béo s~ a ki ¥ ting luong theo mic dinh (10%) tir

300$ 1én 330$. Dong thr tu hién thi tho - bao sau k.~ tang lwong thém mét lan nira véi
luong tang la 509 tir 3308 1én 3808.

TONG KET CHUONG 4

Noi dung chuong 4 da tap + ~ trinh v~ céc van dé co ban lién quan dén k¥ thuat 1ap

trinh hudng ddi tugng trr g Jave

Mot 16p trong java a. - khai bao véi tir khoa class, vdi cac tinh chat co thé c6 1a
public, final hodc abstrac.

Khi khai bdo mot 16p 1a triru tuwong thi cac phuong thire ciia n6 cling dugc khai bao
1a triru tugng va chi khai bao dang khudén mau ma khong dugc khai bao chi tiét.

Khong thé tao ra mot dbi twong tir mot 16p triru tuong.

C6 thé khai bao mot 16p ké thira tir mot 16p khac thong qua tir khoa extends. Mot
16p java chi c6 thé dugc ké thira tir nhidu nhat mot 16p cha ma thoi.

Trong ké thira, 16p con c6 thé dinh nghia lai (nap chong) cac phwong thic dugc ké
thtra tr 16p cha.

Mot giao tiép trong java duoc khai bao thong qua tir khoa interface. Cac thudc tinh
clia giao tiép phai 1a thudc tinh hang (final) va static. Cac phuwong thirc chi dugc
khai bao duéi dang khuon mau ma khong duoc cai dit chi tiét.

C6 thé khai bao mot giao tiép ké thira tir mot giao tiép khac ciing bang tir khoa
extends. Mot giao tiép trong java co thé duogc ké thira tir nhiéu giao tiép khac.
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e Mot giao tiép trong java chi duoc st dung thong qua mot 16p java cai dat cu thé
giao tiép d6. Khi do, 16p java phai cai dat chi tiét tat ca cac phuong thirc dugc khai
bao trong giao tiép.

e Trong mot 16p java, co thé khai bao nhiéu phuong thirc c¢6 cung tén. Khi thyc thi,
chuong trinh s& ty dong chon phuong thirc ¢6 khuén mau kiéu tham sé trung voi

1énh dé thyc hién 1énh tvong tng.
CAU HOI VA BAI TAP CHUONG 4
1. Trong céac khai béo 16p sau, khai b4o nao la ding:
d. class myClass
b. Class myClass
C.public class MyClass
d. Public class MyClass
2. Trong cac khai bao phuong thirc ctia mét 16p (khong triru twong) sau, khai bao nao la
ding:
d. String getName{return name; }
b.String getName () {return ne.. 1}
C. String getName () {returr name;},
d. string getName () ;
3. Trong céc khai bao phrou, "ic cua. ™ i0p truu twong sau, khai bao nao la dung:
d. abstract String =tNuame{return name; }
b. abstract String ge. -~me () {return name;}
C. abstract String getName () {return name;};
d. abstract String getName () ;
4. Trong cac khai bao mot giao tiép sau, khai béo nao la ding:
ad. public abstract MyInterface({..}
b. public class MyInterface{..}
C.public interface MyInterface({..}
d. public interface MyInterface();
5. Trong cac khai bao ké thira 10p sau, gia sir Aclass va Bclass 1a cac 16p c6 san, khai
bao nao la dung:
ad. publicclass MyClass extends Aclass{..}
b. public class MyClass Extends Aclass{..}

C.publicclass MyClass extends Aclass, Bclass{..}
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d.publicclass MyClass extends Aclass, extends Bclass{..}

6. Trong cac khai bao ké thira giao tiép sau, gia s Ainterface va Binterface la c4c giao
tiép c6 san, khai bao nao 1a ding:
d. public interface MyInterface extends Ainterface{..}
b.publicinterface MyInterface Extends Ainterface({..}
C.public interface MyInterface extends Ainterface, Binterface{..}

d. public interface MyInterface extends Ainterface, extends

Binterface({..}
7. Trong céc khai b4o mot 1p st dung giao tiép sau, gia st Ainterface va Binterface 1a
cac giao tiép c6 sin, khai bao nao 1a dung:
d. public class MyClass extends Ainterface{..}
b. public class MyClass implements Ainterfacef{..}
C.public class MyClass implements Ainterface, Binterface{..}
d. public class MyClass imple.ents Ainterface, implements
Binterface{..}
8. Xét doan chuong trinh cai dat mdt 16~ ~r aung my  ~iao tiép sau:
public interface MylInter __-cey
public void show(Str.. - a);

}
// Khai bdo 1é st ing gia tiép

public class My ‘acs implements MyInterface(

}
Khi d6, 16p MyClass chi c¢6 duy nhit mot phuwong thirc cai dat chi tiét phuong thirc
show cuia giao tiép Mylnterface. Trong cac cach cai dat sau, cach nao 1a dung:
d. public int show(String a){ System.out.println(a);}
b.publicvoid show () { System.out.println (“Show!”);}
C.publicvoid show (String a){ System.out.println(a);}
d.public void show(String a, String b){ System.out.println(atb);}
9. Xét doan chuong trinh cai ddt phép toan cong véi cac s6 hang c6 kiéu khac nhau:
public class MyOperator {
public static int add(int a, int b) {return a+b;}
public static float add(float a, float b) {return a+t+b;}
public static double add(double a, double b) {return a+b;}
public static String add(String a, String b) {return a+b;}
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}
Khi ta goi 1énh MyOperator.add(-5, 100), chuong trinh s€ goi phuong thirc nao?
a. add (int, int)
b. add (float, float)
C. add (double, double)
d. add (string, String)
€. Théng bao 16i
10. Ciing vo6i 16p MyOperator trong bai 9, khi ta goi 1€énh MyOperator.add(5.0d, 100f),
chuong trinh s€ goi phuong thirc nao?

d. add (int, int)

b. add (float, float)

C. add (double, double)

d.add(String, String)
€. Théng béo 156i

11. Cing v6i 16p MyOperator trong bai 9, k.1 ta g¢ 'énh MyOperator.add(“abed”, 1001),
chuong trinh s& goi phuong thirc nas:

add (int, int)

a
b. add (float, float)

o

. add (double, doufr.ie)
d.add(String, Stri )
€. Théng bdo 1561
12. Vé sy khac nhau giita 16p va giao tiép trong java, nhimg nhan dinh nao sau day la
dang:
a. Lop dugc ké thwa tdi da tu mdt 16p khac, giao tiép céd thé ké
thtra t nhiéu giao tiép khéc.
b. Léop c6 thé k& thua tu giao tiép, nhung giao tiép khéng duoc
k& thuwa tu cac lép.
C. Thudéc tinh cta 16p cé thé cé tinh chét bt ki, thudc tinh cua
giao tiép phai 1a hdng sb va tinh.
d. Phuong thtc cua 16p cb6 thé duoc cai dit chi tiét, phuong thuc
clla giao tiép chi duoc khai bdo & dang khuén miu.
13. Xét doan chuong trinh khai bao hai 16p ké thira nhau nhu sau:
public class Person {
public void show() {System.out.println (“This is a person!”);}

}
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va:
public class Employee extends Person {
public void show(int x) {

System.out.println (“"This is the employee ” + Xx);

}
Khi do, doan chuong trinh sau sé& hién thi thong bao nao?
public class Demol {
public static void main(String args[]) {
Employee myEmployee = new Employee();

myEmployee.show () ;

}
d. This is a person!.
b. This is the employee 0.
C. Théng béo 16i.
d. Khéng hién thi gi ca.
14. Ciing v6i hai 16p Person va Em . ioyee tror. bai 14. Poan chuong trinh sau s& hién thi

théng bao nao?

r

public class Der
public static »id ' ain(String args[]) {
Emplo, = myEmployee = new Employee();
myEmploy. ..show(10);

}
d. This is a person!.
b. This is the employee 10.
C. Théng béo 16i.
d. Khéng hién thi gi ca.

15. Viét mot chuong trinh khai bao mot 16p vé cac hinh chir nhat Rectangle. Lép nay ¢
hai thudc tinh cuc bo 1a chiéu rong va chidu dai cua hinh. Viét hai phuong thirc khoi
dung tudng minh cho 16p nay: Mot khéi dung véi mot tham sé kiéu int, khi d6, chiéu
rong va chiéu dai dugc thiét 1ap thanh gia tri tham sd dua vao (hinh vudng). Mot khai
dung voi hai tham s6 kiéu int twong tng 1a chiéu rong va chiéu dai.

16. Viét mot giao tiép khai bao cac phép toan cong hai s, cong hai xau, cong xau va sb.
Sau d6 viét mot 16p cai dit giao tiép do.
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17. Viét mot 16p triru twong vé cac hinh phang, trong d6 khai bao cac phuong thirc tinh
chu vi va dién tich ctia hinh. Sau d6 viét ba 16p ké thira tir 16p triru twong d6 1a: 16p
hinh vuong, 16p hinh chir nhat va 16p hinh tron. Ty thiét 1ap cac thudc tinh cuc bd can
thiét cho mdi 16p con va khai bao nap chong hai phuong thirc ban dau trong mdi 16p
con.
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CHUONG 5
BIEU DIEN VA CAI PAT
CAC CAU TRUC DU LIEU TRUU TUQNG TREN JAVA

Noi dung chuong nay tip trung trinh bay viéc cai diat mot sb giai thuat va cac cau tric dir
lidu triru twong trén java. Cac giai thuat bao gom:

e Phuong phap duyét va dé qui

e Phuong phap sip xép va tim kiém

Céac cAu trac dit liéu triru tuong bao gém:

e Ngian xép va hang doi

e Danh sich lién két

e (Cay nhi phan

o DO thi

5.1 PHUONG PHAP DUYET VA PF I

5.1.1 Cac phuong phap duyét

Céac phuong phap duyét thuong xuat ¥ ‘an 1. g bai todr. t hop nhim tim kiém tat ca cac
trang thai (té hop) c6 thé co ctia r tap cac ti, - thai, hodc tim ra mot to hop thoa man
t6t nhat mot s6 yéu cau xac di. h tro. s cac tiang thai cia tap hop. Cac phuong phap
duyét thong thuong bao go-..

e Phuong phdp duye. dar 66: Duyét qua tat ca cac trang thai co thé co cua tap hop.
Phuong phap nay phu o v6i bai toan liét ké va voi cac tp hop co s6 lugng cac
trang thai 1a ¢ nho dé khung ton thoi gian duyét.

e Phuong phdp duyét chon loc: Thuong ap dung khi sé lwong trang thai cua td hop
1a rat 16n, khong thé sir dung phuong phap duyét toan bo. Phuong phap nay chi
ding cho cac bai toan tim kiém mot (hodc mot sd) trang thai t6t nhat (theo mot sd
tiéu chi xac dinh) cta t6 hop bang cach chi duyét theo mot sb trang thai dugc cho
la c¢6 kha ning tim duoc két qua cao nhat. Mot sb thuat todn duyét theo phuong
phép nay thuong dugc ap dung trong linh vuc tri tu¢ nhan tao nhu thudt toan A*,
thuat toan nhanh va bién, thuat toan o/ 3 .

Ngoai ra, tuy thudc vao cach thirc biéu dién dit lidu cua trang thai (cau trac dir lidu), ngudi
ta st dung cac phuong phap duyét khac nhau:

e Duyét trén mang

e Duyét trén cay

e Duyét trén dd thi
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Cac phuong phap duyét ndy s& duogc trinh bay trong cac muc twong tng vé cac déi tuong
danh sach tuyén tinh (duyét trén mang), cdy nhi phan (duyét trén cay), dd thi (duyét trén
do thi).
5.1.2 Phwong phap dé qui
Phwong phap dé qui: duoc dinh nghia theo qui nap toan hoc, mot ddi twong duge bicu
dién qua chinh n6 véi mot pham vi nhé hon.
Vi dy, dinh nghia s6 Fibonacy thi n:

F(n) = F(n-1) + F(n-2) vfi n>2

F(l) = F(2) =1
la mot dinh nghia mang tinh d¢ qui.
Giai thuit dé qui: 1a phuong phép giai bai toan bang cach rit gon bai toan thanh mot
(hodac mot s6) bai toan con trong tu nhu vay nhung véi dit liéu nho hon véi trang thai
dirng ton tai.
Vi du, thu tuc tinh sb Fibonacy thir n:

int Fibo (int n) {

if(n == || n == 2) return .-
return (Fibo(n-1) + Fibo(. V)

}
1a mot giai thuat dé qui. N6 tir's so “ibonacy tt « n théng qua viéc tinh hai sé nhé hon
trude nd 12 sé ther n-1van-2 ~aukién. wglasdthe 1 vasdtha21a 1.
5.2 PHUONG PH/. SAF XEP VA TIM KIEM
5.2.1 Cac phwong phap sip 3p
Hién nay, c6 rat nhiéu phuong pliép sap xép khac nhau:

e Sip xép nodi bot (bubble sort)

e Sip xép chén (insertion sort)

e Sap xép chon (selection sort)

e Sip xép vun dong (heap sort)

e Sip xép tron (merge sort)

e Sap xép nhanh (quick sort)
Noi dung phan nay sé& trinh bay viéc cai dat giai thuat sap xép nhanh (quick sort). Vi viéc
sap xép thudng gan lién véi mot mang cac phan tir co thé so sanh duoc, cho nén giai thuat
nay sé dugc cai dat trong 16p mang cac phan tir (Array). Viéc cai dat cac giai thuat sap

x€p con lai dugc coi nhu mdt bai tap cia phan nay.
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Lép mang cdc phan tiv Array
L6p nay co6 thude tinh 13 mot mang cac phan tir. Cac phan tir ciia mang co thé c6 kiéu bat
ki, nhung phai thoa man diéu kién 13 c6 thé so sanh duoc, khi d6, mang c6 thé sip xép
dugc. Trong phan nay, ta s& cai dit mang cac phan tir c6 kiéu int.
class Array{
private int *elements;
}
Gidi thudt sdp xép nhanh Quick Sort
Y tuong cta giai thuat nay 1a chon mot phan tir dong vai tro 1a khoa chdt (con goi 13 diém
méc), cac phan tr nho hon khod chdt s& phai chuyén 1én ding trude khoa chét. Cac phan
ttr 16n hon khoa chét thi phai chuyén xubng dimg sau khoa chdt. Cac bude cu thé nhu sau:
e Chon mét phan tir (bat ki) lam khoa chdt.
e Di tir ddu mang dén cudi mang, tim phan tr dau tién 16n hon khod chdt, danh dau
n6 1a phan tir thir i.
e Di tir cudi mang 1én diu mang, tim phé. * du tién nho hon khoa chdt, danh dau
n6 1a phan tir thir j.
e Néu i<j, d6i chd phan tir thir i va the
e Sau do, di tip theo hai chi? va d6i che “év ¢6, cho dén khi i=j.
e Doi chd phan tir thir i (cung la, %0 thoi diém nay) voi phan tr chdt. Khi d6, phan
tir chot 1a dung vitaclia 5 trong 1. ag sap xép.
e Lap lai gidi thuat trc  v# . hai doan cua mang: doan trudc chdt va doan sau chét.
e Qua trinh s& dimg khi m ~ #van chi con hai phan tir.

Chuong trinh 5.1a cai dat tha tuc sdp xép nhanh cua 16p Array.

Chuwong trinh 5.1a
package vidu.chuongb;
class Array{

private int[] elements;

/* Phuong thtGic truy nhdp cic phan ti cua mang */
public int[] get () {
return elements;
}
public void set(int[] elements) {

this.elements = elements;
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/* Phuong thic sdp xép */
public void sort () {
quick (0, elements.length-1);

/* Phuong thiic sdp xép nhanh */

private void quick(int left, int right) {
int i=left, Jj=right;
int pivot=(left+right)/2, tmp;
do{

while (elements[i]<elements[pivot] && i<right)i++; // Quét

xudbi

while (elements[j]>elements[piv *] && j>left)j++; //
Quét nguoc

if (i<=9) { // Pdi chd hai phan tu

tmp = elements[i];

elements[i] = el .meats, ';
elements[]] = tu
}
}while (i<=3)
if (left < 9) raick(left, 7); // Sdp xép doan trudc

chbét
if (i < right) quicl.(i, right); // S&p xép doan sau chbt

5.2.2 Cac phwong phap tim kiém

Phuong phép tim kiém s€ tra vé chi s0 ciia mdt phan tor néu n6 c6 mat trong mang tim

kiém, tra vé -1 néu khong c6 phan tir d6 trong mang. Cac phuong phap tim kiém co ban

bao gém:
e Tim kiém tuan ty (tuyén tinh)
e Tim kiém nhi phan

e Tim kiém trén cay
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Noi dung phan nay sé& trinh bay phuong phép tim kiém nhi phan. Cac phuong phép con lai
dugc coi nhu 14 bai tip ctia phan nay. Phuong phap tim kiém nhi phan duogc thuc hién trén
mang da sap xép. Cac bude tién hanh nhu sau:
e LAy kho4 can tim so sanh véi phan tir & gitra mang da sip xép. Néu bang, két thuc
tim kiém.
e Néu nho hon, tim kiém kho4 d6 trong nira ddu ctia mang (van theo kiéu nhi phan).
e Néu 16n hon, tim kiém kho4 d6 trong nira sau ctia mang (van theo kiéu nhi phan).
e Qua trinh két thuc khi khoa bang phan tir gitta mang, hodc cic doan chi con mot
phan tir.
Chuong trinh 5.1b cai dat thu tuc tim kiém nhi phan trén 16p mang Array vé6i cac phan tir

co kiéu int (khoa tim kiém cling c6 kiéu int).

Chuwong trinh 5.1b
package vidu.chuong5;
class Array{

private int[] elements;

/* Phuong thtGic truy nhé cac phdi. -0 cla mang */
public int[] get () {
return element .;
}
public void set(int °~ elements) {

this.elements = ele.nents;

/* Phuong thuc tim kiém */
public int search (int key) {
quick (0, elements.length-1); // Sip xép mang, dung

quicksort
int low=0, hight=elements.length-1, mid;
while (low <= hight) {
mid = (low + hight)/2; // Chi sb gitta
if (key > elements[mid])
low = mid+1; // Tim nta sau
else if(key < elements[mid])

hight= mid-1; // Tim ntra dau
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else return mid;

}

return -1;

/* Phuong thic sdp xép */
public void sort () {

quick (0, elements.length-1);

/* Phuong thtiic sdp xép nhanh */

private void quick(int left,

Quét nguoc
if (i<=3) {
tmp = elements5[1i];

element- (1] = elements[]J];

elements| =~ = tmp;
}
}while (i<=3j);
if(left < 3) quick(left, 3j);
chét
if(i < right) quick (i, right);

// Tim théy

// Khéng tim thiy

int right) {

int i=left, Jj=right;
int pivot=(left+right)/2, tmp;
do{
while (elements[i]<elements', -ot] && i<right)i++; //
xubi
while (elements[j]>elene. s[pivot] « J>left) j++; //

// Péi chd hai phan tu

// S&p xép doan trudc

// S&p xép doan sau chét

Quét

5.3 NGAN XEP VA HANG POI
5.3.1 Ngin xép
Ngan Xép (stack) c6 cac thudc tinh cuc bo:

e Mang luu cac nit ciia ngin xép
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Cac thao tac ddi véi ngan xép:
e Thém vao mot nat
e LAy ra mot n(t

Dinh nghia mjt nat

bé don gian, ta chi dinh nghia mot ndt c6 gia tri kiéu int:

Chuwong trinh 5.2a
package vidu.chuong5b;
public class Node({

private int wvalue;

/* Cac phuong thutc khdéi dung */
public Node () {

value = 0;

public Node (int value) {

this.value = value;

/* Phuong thtic v "y p.8p thudc tinh value */
public int getValue ° {
return value;
}
public void setValue (int value) {

this.value = value;

Cai dat ngan xép
e Ta coi dinh ngan x¢p 1a cudi mang luu gitt cac nut. Do do, cac thao tac thém vao
va lay ra s€ thém vao cuoi mang hoac lay nit ¢ cudi mang ra.

e Mang cac gia tri dugc khai bao dong dé tiét kiém bo nhé.

Chuwong trinh 5.2b
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package vidu.chuong5;
public class MyStack({

private Node[] values;

/* Cac phuong thuc khoéi dung */
public MyStack() {}

public MyStack (Node[] wvalues) {

this.values = values;

/* Phuong thiic 14y ra mét node tu stack */

public Node pop () {

Node result = null;
if ((values != null)&&(values.len . > 0)) {
result = values|[values.lencc. - 1];

// Loai bd node cudi curg

Node[] tmpNode = new Noc 'values.. _.ngth - 1];

for (int i=0; i<val es.leng. =Lk +4)
tmpNode [1] = valc. =s[1i];

this.values - »Node;

}

return result;

/* Phuong thtic thém mdét node vao stack */

public void push (Node node) {

if(values == null){ // Ng&n xép dang rdng
values = new Node[l];
values[0] = node;

lelsef // Ng&n xép da co6 di liéu

Node[] tmpNode = new Node[values.length + 1];
for (int i=0; i<values.length; i++)

tmpNode[i] = values|[i];
tmpNode [values.length] = node;

this.values = tmpNode;
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5.3.2 Hang doi

Hang doi (queue) c6 cac thudc tinh cuc bd:
e Mang céac gia tri trong hang doi

Cac thao tac vdi hang doi:
e Thém vao mdt nit vao cudi hang doi
e LAy ra mot n0t tir dau hang doi

Chuong trinh 5.3 cai dat 16p hang doi.

Chwong trinh 5.3
package vidu.chuongb;
public class MyQueu{

private Node[] wvalues;

/* Cac phuong thuc khdoi aung */
public MyQueu () {}

public MyQueu (N ‘e[] alues)!

this.values = v "ues;

/* Phuong thtic 14y ra mdét node tu dau queu */
public Node remove () {
Node result = null;
if ((values != null)&é&(values.length > 0)) {
result = values|[0];
// Loai bd node dau hang doi
Node[] tmpNode = new Node[values.length - 1];
for(int i=0; i<values.length - 1; i++)
tmpNode [i] = values[i+1];
this.values = tmpNode;
}

return result;
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/* Phuong thtc thém mét node vao cudi queu */

public void insert (Node node) {

if (values == null){ // Hang doi dang rdéng
values = new Node[l];
values[0] = node;

}Jelse( // Hang doi da cé dit liéu

Node[] tmpNode = new Node[values.length + 1];

for (int i=0; i<values.length; i++)

tmpNode [1] = values[i];
tmpNode [values.length] = node;
this.values = tmpNode;

5.4 DANH SACH LIEN KET
Noi dung phan nay tap trung cai .av i loai danh ach lién két co ban:
e Danh sich lién két d~
e Danh sach lién kX, 4p
5.4.1 Danh sach lién két do
Dinh nghia mét n(t ciia danh Lach lién két don
Mot nit caa danh sach lién két don bao gdm:
e Gia tri cia nat, c6 dang la mot ddi tugng kiéu Node d3 duoc dinh nghia trong
chuong trinh 5.2a
e Nt tiép theo ciia n(t do.

Mot nit ctia danh sach lién két don duoc cai dat trong chwong trinh 5.4a.

Chuong trinh 5.4a
package vidu.chuongb;
public class SimpleNode{
private Node value; // Gid tri cua node 13 mét dbi tuong kiéu

Node

private SimpleNode next; // Node tiép theo cua danh sach 1lién
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/* Cac phuong thuc khéi dung */
public SimpleNode () {
value = new Node () ;
next = null;
}
public SimpleNode (Node value) {
this.value = value;

next = null;

/* Phuong thtc truy nhdp thudc tinh value */
public Node getValue () {
return value;
}
public void setValue (Node value) {

this.value = value;

/* Phuong thtc tr-, hép th. ~ tinh next */
public SimpleN. ~ get Jext () {
return next;
}
public void setNext (SimpleNode next) {

this.next = next;

Dinh nghia dinh tiéu dé ciia danh sdach lién két don
Dinh tiéu dé cua danh sach lién két don 1a mot d6i twong khac véi mot nit thong thudng
ctia danh sach. D6i twong nay luu cac thong tin:

e Chi dén nit thuc su dau tién cta danh sach
e Chi dén n0t cubi cung cua danh sach
e Luu giir s6 lugng n{t thuc sy trong danh sach.

Chuong trinh 5.4b cai dat 16p dinh tiéu dé cua danh sach.
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Chuwong trinh 5.4b

package vidu.chuong5;

public class HeaderSimpleNode {
private int nodeNumber;
private SimpleNode header;

private SimpleNode tailer;

/* Phuong thtc khéi dung */
public HeaderSimpleNode () {
nodeNumber = 0;

header = null;

tailer = null;

}

/* Phuong thtc truy nhdp thudc cin. nodeNumber */
public int getNodeNumber () {
return nodeNumber;
}
public void setNodeNitmber , 7t nodeNumber) {

this.nodeNumb_.r = odeNume r;

/* Phuong thtc truy rndp thudc tinh header */
public SimpleNode getHeader () {
return header;
}
public void setHeader (SimpleNode header) {

this.header = header;

/* Phuong thtic truy nhdp thudc tinh tailer */
public SimpleNode getTailer () {
return tailer;
}
public void setTailer (SimpleNode tailer) {

this.tailer = tailer;
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Cai dit danh sdch lién két don
Danh séch lién két don c6 thudc tinh cuc bo 1a mot ddi tugng kiéu HeaderSimpleNode. Va
co cac thao tac chinh:

e Thém mot phan tir vao mot vi tri bat ki: néu vi tri nho hon 0, thém vao dau danh
sach. Néu vi tri 1én hon d6 dai danh sach, thém vao cudi. Truong hop con lai, chen
vao danh sach mét cach binh thuong.

e Loai bo mot phan tir & vi tri bat ki: Chi loai bo khi vi tri chi ra nim trong pham vi
d6 dai danh sach. Phuong thirc nay tra vé& nit bi loai bo, c6 kiéu SimpleNode.

e Duyét toan bo danh sach: Tra vé gia tri cua tit ca cac phan tir c¢6 trong danh sach.
Gi4 tri tra vé 1a mot mang cac phan tir gia tri c6 kiéu Node.

Chuong trinh 5.4c cai dat 16p danh sach lién két dr ..

Chwong trinh 5.4c
package vidu.chuong5b;
public class SimpleListf{

private HeaderSimplehode n. "ist;

/* Céc phuong th. Vadi dung */
public Simplelist () .

myList = new HeaderSimpleNode () ;

/* Phuong thtic chén thém mbét node vao vi tri @position */
public void insert (Node value, int position) {

// Tao mdt node mdi

SimpleNode newNode = new SimpleNode (value);

if (position <= 0){ // Chén vao dau

newNode.setNext (myList.getHeader ());

myList.setHeader (newNode) ;

if (myList.getNodeNumber () == 0) // Danh s&ch ban dau réng

myList.setTailer (newNode) ;

}Jelse if(position >= myList.getNodeNumber()){ // Chén vao

cudi
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if (myList.getNodeNumber () == 0){ // Danh sach ban dau rdéng
myList.setHeader (newNode) ;
myList.setTailer (newNode) ;

}else{ // Danh sach khéng réng
myList.getTailer () .setNext (newNode) ;
myList.setTailer (newNode) ;

}

}else{ // Chén vao gitta

int index = 0;

SimpleNode prev = null;

SimpleNode current = mylList.getHeader();

while (index < position) {

index++;
prev = current;
current = current.getNext (',

}

newNode. setNext (current; ;
prev.setNext (newNode) ;

}

// Cap nhat sbé lurag . Je cua canh séach

myList.setNode™_ . =r(myL. *.gJjetNodeNumber () + 1);

/* Phuong thtc loai L mdt node & vi tri @position */
public SimpleNode remove (int position) {
if ((myList.getNodeNumber () == 0) ||
(position < 0) || (position >= myList.getNodeNumber ()))
return null;
SimpleNode result = null;
if (position == 0){ // Loai phan tu diu

result = myList.getHeader ()

myList.setHeader (myList.getHeader () .getNext ());

if (myList.getNodeNumber () == 1) // Danh sach chi cé 1 phan
tu
myList.setTailer (null);
}else if (position==myList.getNodeNumber ()-1){ // Loai phén tu
cudi
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result = myList.getTailer();

SimpleNode current = myList.getHeader () ;
while (!current.getNext () .equals (myList.getTailer()))
current = current.getNext ()
current.setNext (null) ;
myList.setTailer (current);
}else{ // Loai phén t® ndm gifta danh sach
int index = 0;
SimpleNode prev = null;
SimpleNode current = mylList.getHeader();

while (index < position) {

index++;
prev = current;
current = current.getNext (',

}

prev.setNext (current.gelNoxt (),
result = current;

}

// Cap nhat sbé lurag . Je cua canh séach

myList.setNode™_ . -=r(myL. *.JjetNodeNumber() - 1);

result.setNext (. 11);

return result;

/* Phuong thiic duyét toan bdé danh séach */
public Node[] travese() {

// Danh sé&ch rdng

if (myList.getNodeNumber () == 0)

return null;

// Danh sach khéng rdng
Node[] result = new Node[myList.getNodeNumber ()];
SimpleNode current = myList.getHeader ()

int index = 0;

while (current != null) {
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result[index] = current.getValue()
index++;
current = current.getNext (),

}

return result;

}

5.4.2 Danh sach lién két kép
Dinh nghia mét n(t ciia danh sdch lién két kép
Mot nGt ciia danh sach lién két kép bao gdm:

e Gia tri cua nlt, c6 dang la mot doi tuong kiéu Node da dugc dinh nghia trong
chuong trinh 5.2a

e N0t tiép theo cuia niit do.
e NUt trude cha nut do.

M6t ndt cua danh sach lién két kép duogc cai d”.c.. g chuong trinh 5.5a.

Chwong trinh 5.5a

package vidu.chuong5;

public class DoubleNo~~j4
private Node ve ue;
private DoubleNou -.rev;

private DoubleNode 1. -t;

/* Cac phuong thtc khdéi dung */
public DoubleNode () {

value = new Node () ;
prev = null;
next = null;

}
public DoubleNode (Node value) {

this.value = value;
prev = null;
next = null;

/* Phuong thiic truy nhdp thudc tinh value */
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public Node getValue () {
return value;
}
public void setValue (Node value) {

this.value = value;

/* Phuong thiic truy nhdp thudc tinh next */
public DoubleNode getNext () {
return next;
}
public void setNext (DoubleNode next) {

this.next = next;

/* Phuong thtc truy nhdp thudc t1 - prev */
public DoubleNode getPrev () {
return prev;
}
public void setPrev( oub. Node prev) {

this.prev = pr- .,

Dinh nghia dinh tiéu dé ciia danh sdch lién két kép

Dinh tiéu dé cua danh sach lién két don 1a mot d6i twong khac voi mot nlt théng thudng

ctia danh sach. Déi tugng nay luu cac thong tin:
e Chi dén nit thuc su dau tién ctia danh sach
e Chi dén n0t cudi cung ciia danh sach
e Luu giir s6 lugng n{t thuc sy trong danh sach.

Chuong trinh 5.5b cai dat 16p dinh tiéu dé ctia danh sach.

Chuwong trinh 5.5b
package vidu.chuong5;
public class HeaderDoubleNode {

private int nodeNumber;
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private DoubleNode header;

private DoubleNode tailer;

/* Phuong thuc kh&i dung */
public HeaderDoubleNode () {
nodeNumber = 0;
header = null;

tailer = null;

/* Phuong thtc truy nhdp thudc tinh nodeNumber */
public int getNodeNumber () {
return nodeNumber;
}
public void setNodeNumber (int nodeVM.. ber) {

this.nodeNumber = nodeNumber:

/* Phuong thtc truy nhé, thudéc . "h header */
public DoubleNode ge Hea. () {
return header;
}
public void setHea ~r(DoubleNode header) {

this.header = heau _;

/* Phuong thtic truy nhdp thudc tinh tailer */
public DoubleNode getTailer () {
return tailer;
}
public void setTailer (DoubleNode tailer) {

this.tailer = tailer;
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Cai dat danh sdach lién két kép
Danh séch lién két kép c6 thudc tinh cuc bo 1a mo ddi twong kiéu HeaderDoubleNode. Va
6 céc thao tac chinh:

e Thém mot phan tir vao mot vi tri bat ki: néu vi tri nhé hon 0, thém vao dau danh
sach. Néu vj tri 1on hon dd dai danh sach, thém vao cubi. Truong hop con lai, chén
vao danh sach mét cach binh thuong.

e Loai bo mot phan tir ¢ vi tri bat ki: Chi loai bo khi vi tri chi ra nAm trong pham vi
d6 dai danh sach. Phuong thirc nay tra vé n0t bi loai bo, ¢ kiéu DoubleNode.

e Duyét toan bd danh sach: Tra vé gia tri cta tt ca cic phan tir co trong danh sach.
Gi4 tri tra vé 1a mot mang cac phan tir gi tri c6 kiéu Node.

Chuong trinh 5.5¢ cai dat 16p danh sach lién két kép.

Chwong trinh 5.5C
package vidu.chuongb;
public class DoubleList/{

private HeaderDoubleNode myl st;

/* Céc phuong thtc khd" dung */
public Doublelist () {

myList = new Fcau Double. uel();

/* Phuong thtc chén t .&m mbét node vao vi tri @position */
public void insert (Node value, int position) {
// Tao mdt node mdi
DoubleNode newNode = new DoubleNode (value) ;
if (position <= 0){ // Chén vao dau
newNode. setNext (myList.getHeader ());
myList.getHeader () .setPrev (newNode) ;
myList.setHeader (newNode) ;
if (myList.getNodeNumber () == 0) // Danh s&ch ban dau réng
myList.setTailer (newNode) ;
}else if(position >= myList.getNodeNumber()){ // Cheén vao
cubi
if (myList.getNodeNumber () == 0){ // Danh sach ban dau rdéng

myList.setHeader (newNode) ;
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tu

myList.setTailer (newNode) ;

}else{ // Danh sach khéng rdng
newNode.setPrev (myList.getTailer());
myList.getTailer () .setNext (newNode) ;
myList.setTailer (newNode) ;

}

}else{ // Chén vao gitta

int index = 0;

DoubleNode current = myList.getHeader ()

while (index < position) {
index++;
current = current.getNext ():;

}

newNode.setNext (current) ;

newNode.setPrev (current.getPr_. ());

current.getPrev () .setNext (.. Node) ;
current.setPrev (newNode) ;

}

// Cap nhat sb luono node cue ‘anh sach

myList.setNodeNum’ 2r (1. ".ist.getsodeNumber () + 1);

/* Phuong thtc loe bd mdt node & vi tri @position */

public DoubleNode ren ve(int position) {

if ((myList.getNodeNumber () == 0) ||
(position < 0) || (position >= myList.getNodeNumber ()))
return null;

DoubleNode result = null;

if (position == 0){ // Loai phan tu diu

result = myList.getHeader ()

myList.setHeader (myList.getHeader () .getNext ());

if (myList.getHeader () != null)
myList.getHeader () .setPrev(null);
if (myList.getNodeNumber () == 1) // Danh sach chi cé 1 phan

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

107


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

cudi

}Jelse if (position==myList.getNodeNumber ()-1){ // Loai phén tu

myList.setTailer (null);

result = myList.getTailer();

myList.setTailer (myList.getTailer () .getPrev()):;

myList.getTailer () .setNext (null);

}else{ // Loai phan t# ndm gitta danh sach

}

int index = 0;
DoubleNode current = myList.getHeader();

while (index < position) {

index++;

current = current.getNext () :;
}
current.getPrev () .setNext (cur> nt.getNext())
current.getNext () .setPrev (r -rent.getPrev());
result = current;

// Cap nhat s luong .iode cu. danh séach

myList.setNodeNumbr :r (. Tist.get .odeNumber () - 1);

result.setPr -(nul );

result.setNext, 11);

return result;

/* Phuong thtc duyét toan bdé danh séach */

public Node[] travese() {

// Danh s&ch réng

if (myList.getNodeNumber () == 0)

return null;

// Danh sach khéng rdéng

Node[] result = new Node[myList.getNodeNumber () ];

DoubleNode current = mylList.getHeader();

int index = 0;

while (current != null) {
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result[index] = current.getValue()
index++;
current = current.getNext();

}

return result;

}

5.5 CAY NHI PHAN

Cai dat nUt ciia cdy nhi phin

Mot nat cia cdy nhi phan ¢6 cac thudc tinh sau:
e Gia tri cua nit 1a mot d6i tugng kiéu Node
e Chi dén ndt con bén trai cua nod.
e Chi dén n0t con bén phai cta no.

Chuong trinh 5.6a cai dat mot nut cua cay nhi pbhZ.a.

Chwong trinh 5.6a

package vidu.chuong5b;

public class BinaryTreelMode
private Node value
private BinaryT eNod left;

private BinaryTree de right;

/* CaAc phuong thtc kh&éi dung */
public BinaryTreeNode () {
value = new Node () ;
left = null;
right = null;
}
public BinaryTreeNode (Node value) {
this.value = value;
left = null;

right = null;

/* Phuong thtic truy nhdp thudc tinh value */
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public Node getValue () {
return value;
}
public void setValue (Node value) {

this.value = value;

/* Phuong thiic truy nhdp thudc tinh left */
public BinaryTreeNode getLeft () {
return left;
}
public void setleft (BinaryTreeNode left) {
this.left = left;

/* Phuong thtc truy nhdp thudc t.. right */
public BinaryTreeNode getRight (, {
return right;
}
public void setRight ’3ine. 'TreeNod: right) {

this.right = ri

-

Cai dat cdy nhi phan

V6i cdy nhi phan, ta chi can luu gitr mot bién cuc bd 1a nit gbc cua cay. Khi do, ta can

dén cac thao tac co ban trén cay nhi phan nhu sau:
e Tim mot n0t c6 gia tri (hodc 1a khod) xac dinh
e Thém n{t con trdi chia mot nat
e Thém nut con phai ciia mot nut
e Xo04anut con trai cua mot nut
e X04 nut con phai ciia mdt nut
e Duyét cay theo thtr tu trudce
e Duyét cay theo tht tu gitra
e Duyét cay theo thtr tu sau

Chuong trinh 5.6b cai dat 16p cay nhi phan.
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Chwong trinh 5.6b
package vidu.chuong5;
public class BinaryTree({

private BinaryTreeNode root;

/* Cac phuong thtc kh&i dung */
public BinaryTree () {
root = null;
}
public BinaryTree (Node value) {

root = new BinaryTreeNode (value) ;

/* Phuong thiic trd vé node c6é gid .ri @value */
public BinaryTreeNode getNode (N.,de lue) {
return searchNode (root, v 'ue);

}

/* Phuong thtic tim kié. *& qui mo¢ ~ode cé6 gid tri @value

trén mét cay con c. gbc

3 QtreeNode */

private BinaryTr-.eNoc
Node v. me’

if (treeNode.getVe

searct. ode (BinaryTreeNode treeNode,

{

e () .equals (value))

return treeNode:;
if (treeNode == null)

return null;

BinaryTreeNode result = null;
// Tim trén nh&nh con bén trai
result = searchNode (treeNode.getlLeft (), value);
// Tim trén nhanh con bén phai
if (result == null)
result = searchNode (treeNode.getRight (), wvalue);

return result;

/* Phuong thtc thém node con bén tradi cta node @treeNode */
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public boolean insertlLeft (BinaryTreeNode treeNode, Node value) {
if ((treeNode == null) || (treeNode.getlLeft () != null))
return false;
BinaryTreeNode newNode = new BinaryTreeNode (value) ;
treeNode.setLeft (newNode) ;

return true;

/* Phuong thiic thém node con bén phadi clia node @treeNode */
public boolean insertRight (BinaryTreeNode treeNode, Node value) {
if ((treeNode == null) || (treeNode.getRight () != null))
return false;
BinaryTreeNode newNode = new BinaryTreeNode (value) ;
treeNode.setRight (newNode) ;

return true;

/* Phuong thtc xbda node con L trdi cu node @treeNode */
public boolean removelLe”c (Binary -eeNode treeNode) {
// Node hién tai r’ng
if (treeNode == ~__ 7)
return fa. ~;

// Node con tra. %hbéng phai la node 14

if ((treeNode.getle. .() != null)&s&
((treeNode.getLeft () .getLeft () != null) ||
(treeNode.getLeft () .getRight () != null)))

return false;
treeNode.setLeft (null);

return true;

/* Phuong thic x0& node con bén phdi cua node @treeNode */
public boolean removeRight (BinaryTreeNode treeNode) {

// Node hién tai rdéng

if (treeNode == null)

return false;

// Node con phai khéng phai 1la node la
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if ((treeNode.getRight () !'= null) &&
((treeNode.getRight () .getLeft () != null) ||
(treeNode.getRight () .getRight () != null)))
return false;

treeNode.setRight (null);

return true;

/* Phuong thiic duyét cidy theo tht tu trudc */
public Node[] preTravese () {

Node[] result = null;

preOrder (root, result);

return result;

/* Phuong thtc duyét cly con @tr .. nde theo tht tu trudc

va két qua tra vé nadm tronqg .resu. */

if (treeNode != null)’/
addNode (result, tre. nde.getlalue());
preOrder (tre .. 'e.getl "t£/), result);

preOrder (. ~eNoc :.getRight (), result);

private void preOrder (Binaryl eNode tr <Node, Node[] result) {

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

/* Phuong thtc thém mdét @node vao cubi mdt danh sach céac
@nodes*/
private void addNode (Node[] nodes, Node node) {
if (nodes == null){// Danh s&ch ban ddu rdng
nodes = new Node[l];
nodes[0] = node;
return;
}
Node[] tmpNodes = new Node[nodes.length + 1];
for (int i1i=0; i<nodes.length; i++)
tmpNodes[i] = nodes[i];
tmpNodes [nodes.length] = node;
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nodes = tmpNodes;

/* Phuong thiic duyét cidy theo tht tu gitta */
public Node[] inTravese () {

Node[] result = null;

inOrder (root, result);

return result;

/* Phuong thtc duyét cdy con @treeNode theo tht tu gitGa

va két qua tra vé nam trong @result */

private void inOrder (BinaryTreeNode treeNode, Node[] result) {
if (treeNode != null) {
inOrder (treeNode.getLeft (), rr_.colt);

addNode (result, treeNode.grc ~lue());
inOrder (treeNode.getRight\), re 1t);

/* Phuong thtic duv. =4y the thi tu sau */
public Node[] r. Trav se(){

Node[] result = 111;

posOrder (root, res. .c);

return result;

/* Phuong thtc duyét cdy con @treeNode theo thit ty sau
va két qua tra vé ndm trong Rresult */
private void posOrder (BinaryTreeNode treeNode, Node[] result) {
if (treeNode != null) {
posOrder (treeNode.getLeft (), result);
posOrder (treeNode.getRight (), result);
addNode (result, treeNode.getValue());
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5.6 PO THI
5.6.1 Biéu dién d6 thi
D6i véi dinh cua d thi, ¢& don gian, ta danh sé dinh tir 0 dén n-1 cho dd thi c6 n dinh.
Ddi v6i canh, ta & st dung déng thoi hai cach biéu dién 13 ma tran ké va danh sach canh:
e Ma tran ké& dung trong cac thao tac tinh toan. Ma tran ké 1a mot ma tran hai chiéu
n*n, néu A[i,j]=1 thi c6 canh tir i dén j, néu A[i,j]=0 thi khong c6 canh tir i dén j.
e Danh sach canh dung dé khoi tao do thi cho thuén tién. Mdi phén tir cua danh sach
13 mot canh, biéu dién bang hai s6 14 hai dinh cua ddu mut canh.
Chuong trinh 5.7a cai dit 16p biéu dién mét canh cia d6 thi tong quat (c6 tinh dén trong

s6) theo danh sach canh.

Chwong trinh 5.7a

package vidu.chuongb;

public class Bridge{
private int start;
private int end;

private int weight;

/* Céc phuong thsc kh i dung /
public Bridge (int ~t-.rt, int end) {
this.start = star
this.end = end;
weight = 0;
}
public Bridge (int start, int end, int weight) {
this.start = start;
this.end = end;

this.weight = weight;

/* Phuong thtc truy nhdp thudc tinh start */
public int getStart () {
return start;

}
public void setStart(int start) {
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this.start = start;

/* Phuong thiic truy nhdp thudc tinh end */
public int getEnd() {
return end;
}
public void setEnd(int end) {

this.end = end;

/* Phuong thtc truy nhdp thudc tinh weight */
public int getWeight () {
return weight;
}
public void setWeight (int weight' |
this.weight = weight;

5.6.2 Cai dit dd thi khé.g co -ong sd
Mot d6 thi khong co trong .~ ¢/ cac thudc tinh cuc bd sau:
e S6 luong cac dinh. Tir s. “vyng cac dinh c6 thé suy ra tap cac nhan cia cac dinh.
e Ma tran ké biéu dién cac canh. Ali,j]=1 thi co6 canh tr i dén Js néu Al1,j]=0 thi
khong c6 canh tir i dén j.
e Danh séch canh khong can tinh dén trong s6. Danh sach canh va ma tran ké duoc
cap nhat dong bo véi nhau.
Céc thao tac co ban trén d6 thi khong c6 trong so:
e Kiém tra tinh lién thong ctia d6 thi
e Tim duong di giita hai dinh bat ki
e Tim cay khung (cdy bao trum) ctia do thi

Chuong trinh 5.7b cai dat 16p d6 thi khong co trong s6.

Chuwong trinh 5.7b
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package vidu.chuong5;

public class Graph{
private int nodeNumber; // S& luong dinh
private int[][] A; // Ma tran ké

private Bridge[] B; // Danh s&ch canh

/* Cac phuong thuc khéi dung */
public Graph (int nodeNumber, int[][] A) {
this.nodeNumber = nodeNumber;

this.A = A;

// Pdng bd danh sach canh

int lengthB = 0;

for (int i1=0; i<nodeNumber; i++)
for (int j=0; j<nodeNumber; j++)

if(A[i][j] == 1) lengthB +-,

if (lengthB > 0) {
B = new Bridge[ler ithB];

int index = 0;
for (int i=0; _ »deNum. r+: i++)
for(int i - j<r >deNumber; j++)
if@afiligy = f
B[index] = .ew Bridge(i,3J);

index ++;

}
public Graph (int nodeNumber, Bridge[] B) {
this.nodeNumber = nodeNumber;

this.B = B;

// Pdng bd ma tran ké
A = new int[nodeNumber][];
for (int i=0; i<nodeNumber; 1i++)

A[i] = new int[nodeNumber];
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for(int i=0; i<nodeNumber; i++)

for (int j=0; j<nodeNumber; j++)

A[i][3] = 0;

1f(B !'= null) {
for (int 1=0; i<B.length; 1i++) {

A[B[i] .getStart ()] [B[i].getEnd()] = 1;

/* Phuong thtc truy nhdp thudc tinh nodeNumber */

public int getNodeNumber () {

return nodeNumber;

}

public void setNodeNumber (int nc . "imber) {

this.nodeNumber = nodeNumb-«r,

/* Thém mdét canh vao 16 v */
‘Bridge ™ridge) {

public void addBr-" .. _
// Ban dau chua cé canh nao

if (B == null,
B = new Bridyg "1];
B[0] = bridge;

lelse(
Bridge *tmp = new Bridge[B.length + 1];
for (int i1i=0; i<B.length; i++)
tmp[i] = B[i];

tmp [B.length] = bridge;

}
// Cap nhat ma tran ké

A[bridge.getStart ()] [bridge.getEnd()] = 1;

/* Kiém tra tinh lién thdéng cta db thi */
public boolean isConnected() {

// Mang danh didu duyé&t node
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boolean|[] visited = new boolean[nodeNumber];
for (int i=0; i<nodeNumber; i++)
visited[i] = false;
int[] queue = new int[nodeNumber]; // Hang doi, duyét BFS

int front=0, tail = 0;

int size = 1; // S& 1luong dinh 1lién
théng
queue[0] = 0;
visited[0] = true; // Khoi tao hang doi
while (front <= tail){ // DPém sb dinh lién
théng
int u = queue[front];
front++;
for (int j=0; j<nodeNumber; j++)
if(Aful[]J] == 1)&&(!'visited™i]) {
tail++;
queue[tail] = J;
visited[]j] = truc.
size+t+;
}
}
// Néu sb dir1 1lié théng odng nodeNumber thi dé thi 1a lién
théng

if (size == nodeNu er) return true;

return false;

/* Tim dudng di gitta hai dinh bat ki */
public Bridge[] way(int start, int end) {
// Mang danh ddu duyét node
boolean[] visited = new boolean[nodeNumber];

for (int i=0; i<nodeNumber; i++)

visited[i] = false;
int[] prev = new int[nodeNumber]; // Mang luu vét
dudng di
int[] queue = new int[nodeNumber]; // Hang dgi, duyét BFS

int front=0, tail = 0;

queue [0] = start;
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visited[start] = true; // Khéi tao hang doi
while (front <= tail)é&s&(!visited[end]){ // Tim dudng di

int u = queue[front];

front++;

for (int j=0; j<nodeNumber; j++)

if(A[ul[j] == 1)&&(!visited[]]) {
tail++;
queue[tail] = 7J;
visited[]] = true;
prev[j] = u;

}

// néu chua dén dugc node @Rend thi khéng cé dudng di
if(!visited[end]) return null;

/* Trudng hop cé dudng di, Luu v/ . vao médt stack */
int[] stack = new int[nodeNum'c¢ 1;

int top = 0;

stack[top] = end;

while (stack[top] != ccart){
int v = prev([st ck| ©n]];
top++;
stack[top, - v;

}

/* Poc két qua tu . .ack */

Bridge[] result = new Bridge[top];

int index = 0;

while (top > 0) {
result[index] = new Bridge (stack[top], stack[top-11):;
index++;
top—==;

}

return result;

/* Tim cdy khung cua db thi */
public Graph tree () {
// Néu d& thi khéng lién théng, sé& khédng cbd cdy bao trum
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if (!isConnected())
return null;
// Kh&i tao cdy bao trum, cling la mdét db thi cé @nodeNumber
node
int[][] newA = new int[nodeNumber][];
for (int i=0; i<nodeNumber; i++)
newA[i] = new int[nodeNumber];
for (int i=0; i<nodeNumber; i++)
for (int j=0; j<nodeNumber; j++)
newA[i][j] = 0; // Chua cé canh nao
Graph result = new Graph (nodeNumber, newh);
// Mang danh diu duyét node
boolean[] visited = new boolean[r deNumber];
for(int i=0; i<nodeNumber; i++,
visited[i] = false;
int[] queue = new int[ncuae 'mber]; // Hang doi, duyét BFS
int front=0, tail = 0,
queue[0] = 0;
visited[0] = tr» // Kh&i tao hang doi
while (front -  tai. ) { // Tim canh cua CBT
int u = queu. :ront];
front++;
for (int j=0; j<nodeNumber; j++)
if(Aful[j] == 1)&&(!'visited[]]) {
tail++;
queue[tail] = j;
visited[]] = true;
result.addBridge (new Bridge (u,3j));// B& sung canh vao
CBT
}
}
return result;
}
}
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5.6.3 Cai dit do thi c6 trong sb
Mbt dd thi c6 trong s6 ¢ cac thudc tinh cuc bo sau:
e S luong cac dinh. Tur s6 lugng cac dinh o thé suy ra tap cac nhin cta cac dinh.

e Ma tran ké biéu dién cac canh c6 tinh dén trong sb: A[i,j]=trong s6 canh ij. Néu
gitra 1 va j khong c6 canh thi gid tri nay 1a vo cung (tu dinh nghia trong chuong
trinh - maxWeight)

e Danh sich canh c6 tinh dén thudc tinh trong sd (trong sd c6 thé 4m, nhung gia sir
khong c6 chu trinh &m). Danh sach canh va ma tran ké dugc cap nhat dong bo véi
nhau.

Céc thao tac co ban trén d6 thi c6 trong sd:
e Kiém tra tinh lién thong cua dd thi
e Tim duong di ngin nhét giira hai dinh bat ki
e Tim cay khung (cay bao trim) nho nhét cua d6 thi

Chuong trinh 5.7¢ cai dat 16p do thi c6 trong s6.

Chwong trinh 5.7C
package vidu.chuong5;

public class WeightedGr- phy

private int nodeNi ~; // 5 luong dinh
private int[][1 : // Ma tran ké
private Bridgel[] [} : // Danh s&ch canh

private static int ma ‘eight = 10000;

/* Cac phuong thtc khdéi dung */
public WeightedGraph (int nodeNumber, int[][] A) {
this.nodeNumber = nodeNumber;

this.A = A;

// Pdng bd danh sach canh

int lengthB = 0;

for (int i=0; i<nodeNumber; 1i++)
for (int j=0; j<nodeNumber; j++)

if(A[i][]J] < maxWeight) lengthB ++;

if (lengthB > 0) {
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B = new Bridge[lengthB];
int index = 0;
for (int i1i=0; i<nodeNumber; 1i++)
for (int j=0; j<nodeNumber; j++)
if(A[1][]J] < maxWeight) {
Blindex] = new Bridge (i, 3, A[i][3]);

index ++;

}
public WeightedGraph (int nodeNumber, Bridge[] B) {
this.nodeNumber = nodeNumber;

this.B = B;

// Péng bd ma tran ké
A = new int[nodeNumber][];
for (int 1=0; i<nodeNumber; i- +)

A[i] = new int[nodeNumbe 1;

for(int i=0; i<noc :Nun. ‘r; i++)

for (int 3=0; Jj< .. Number 1i-+)
A[i][3] = ~xWei jht;
if(B != null){

for(int 1i=0; i<B.length; i++) {

A[B[i].getStart ()] [B[i].getEnd()] = B[i].getWeight();

/* Phuong thiic truy nhdp thudc tinh nodeNumber */
public int getNodeNumber () {
return nodeNumber;
}
public void setNodeNumber (int nodeNumber) {

this.nodeNumber = nodeNumber;
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/* Thém mdét canh vao dd thi */
public void addBridge (Bridge bridge) {
if(B == null){ // Ban dau chua cé canh nao
B = new Bridgel[l];
B[0] = bridge;
lelse(
Bridge[] tmp = new Bridge[B.length + 1];
for (int 1=0; 1i<B.length; i++)
tmp([i] = B[i];
tmp[B.length] = bridge;
}
// Cap nhat ma tran ké
A[bridge.getStart ()] [bridge.getEnd ()] = bridge.getWeight () ;

/* Kiém tra tinh lién théng cla &b t. */
public boolean isConnected\) {
// Mang danh didu duy? . node

boolean[] visited - ne boolean nodeNumber];

for(int i=0; i< .. ~Number 1i-+)
visited[i, - fal se;
int[] queue = n< int[nodeNumber]; // Hang doi, duyét BFS

int front=0, tail - J;
// S6 1luogng dinh 1lién

int size = 1;
théng
queue[0] = 0;
visited[0] = true; // Kh&i tao hang doi
while (front <= tail){ // Pém sé dinh 1lién
théng

int u = queue[front];
front++;
for (int j=0; Jj<nodeNumber; j++)

if(A[u]l [J] < maxWeight) &&(!visited[J]) {

tail++;
queue[tail] = j;
visited[]] = true;
size++;
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}

// Néu sb dinh 1lién théng bdng nodeNumber thi dé thi 1la lién
théng

if (size == nodeNumber) return true;

return false;

/* Tim dudng di ngdn nhdt gitta hai dinh bdt ki, Ford-Bellman */

public Bridge[] minWay(int start, int end) {

int[] prev = new int[nodeNumber]; // Mang luu vét
dudong di
int[] distance = new int[nodeNumber]; // Khodng cach dén céc

node

for(int i=0; i<nodeNumber; i++) {

prev([i] = start;
distance[i] = maxWeight;
}
distance[start] = 0;

for (int i=0; i<node’.w ™Mer-2; 1i-

for (int j=0; j<nod<Numbe - Jj++)

for (int k=0; '.<noa Jumber; x<++)
if(j != sta. )fu«(distance[j] > distancel[k] + A[k][7]){
distance[] - Adistancelk] + A[k]I[]]:
prev([j]l = k;

}
// néu chua dén dugc node @Rend thi khéng cé dudng di
if (distance[end] == maxWeight) return null;
/* Trudng hop cé dudng di, Luu vét vao mdét stack */
int[] stack = new int[nodeNumber];
int top = 0;
stack[top] = end;
while (stack[top] != start) {
int v = prev([stack[top]l];
top++;

stack[top] = v;
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/* Poc két qua tu stack */

Bridge[] result = new Bridge[top];

int index = 0;

while (top > 0) {
result[index] = new Bridge (stack[top], stack[top-11):;
index++; top--;

}

return result;

/* Tim cdy khung nhé nhédt cua d6 thi */

public WeightedGraph minTree () {
// Néu dé thi khéng lién théng, sé& khédng céd cidy bao trum
if (!isConnected())

return null;

// Kh&i tao cdy bao trum, cing 1 mét dd thi cé @nodeNumber

node
int[][] newA = new ir"[nodeNu Hher][];
for(int i=0; i<nod .Nu. ~r; 1++)
newA[i1] = new "'~t[node 'mber];
for(int i=0; <nod¢ Jumber; 1i++)
for (int 3=0; Jj<  JdeNumber; j++)
newA[i][j] = ma. "-ight; // Chua cé canh nao

WeightedGraph result = new WeightedGraph (nodeNumber, newh);

// S&p xép canh khéng giam
for(int 1i=0; i<B.length; i++)
for (int j=i+1; j<B.length; j++)
if(B[1] .getWeight () > B[j].getWeight ()) {
Bridge tmp = B[i];
B[i] = B[J1;

B[j] = tmp;

int index = 0, bridgeNumber = 0;

while (bridgeNumber < nodeNumber) && (index < B.length) {

if (result.minWay (B[index] .getStart (),B[index] .getEnd())==null) {
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result.addBridge (

new
Bridge (B[index] .getStart () ,B[index] .getEnd()));

bridgeNumber++;

}

index++;

}

return result;

5.7 CASE STUDY 11

Trong phan nay, ta s& st dung cac 16p dbi twong da duoc cai dit trong chwong nay: ngin
xép, hang doi, danh sach lién két, cAy nhi phan va dé thi.

Chuong trinh 5.8 cai dit mot chuong trinh tor hop, sit dung menu cho cac dbi tuong:
stack, queue, list. Véi mdi dbi twong, cd6 m”. mer. con tuwong ng voi cic thao tac trén

do1 tugng do. Voi cac doi tugng con lai, 7 ~vc coi nhu . * tip mo rdng cua phan nay.

Chwong trinh 5.8
package vidu.chuong?b,
public class Casel. dy3f{
public static void ~in(String[] args) {
try A
BufferedReader br =

new BufferedReader (new InputStreamReader (System.in));

while (true) {

System out prlntln ("**********************************") ;

System.out.println (" CASE STUDY 3
")

System.out.println("  -—---—-——--—- o0o-—-————-——--
")

System.out.println(" 1. Thao tac voi ngan xep
")

System.out.println(" 2. Thao tac voi hang doi
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System.out.println (" 3. Thao tac voi danh sach
")

System.out.println (" 10.Thoat!

")

System.out.print (" |==> Chon chuc nang: ");

int function = Integer.parselnt (br.readLine());
CaseStudy3 ob3 = new CaseStudy3();
switch (function) {
case 1: // Thao tac v&i ngdn xép
ob3.stack (br);
break;
case 2: // Thao téc vdi bang doi
ob3.queue (br) ;
break;
case 3: // Thao * ~ vd&i da. =ach
ob3.1list (br ,
break;
case 10:/, Thoa khéi chuong trinh

Sy~.tem. <it(1l);

}
catch (Exception ex)
{
System.out.println("Loi o ham 'main': ");

ex.printStackTrace();

/* Thao tac véi ngdn xép */

public void stack (BufferedReader br) {
MyStack stack = new MyStack();
try {

while (true) {

System.out.println ("**********************************") ;
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System.out.println ("**********************************") ;

System.out.println (" THAO TAC VOI NGAN XEP
") ;

System.out.println("  ---—--—--—- of0o-—==—————-
")

System.out.println(" 1. Them mot phan tu vao stack
") ;

System.out.println(" 2. Lay mot phan tu ra khoi stack
")

System.out.println (" 3. Lay het cac phan tu cua stack

")

System.out.println (" 10.Thoat!

")

System'out'println ("**********************************") ;

System.out.print (" |==> Chc chuc nang: ");

int function = Integer.narse ~t(br.readLine());
switch (function) {
case 1: // Treém mdt , An t@r vao ngdn xép
System. ,ut. -~int (“Gi.. tri phan tu them wvao:”);
int 7 ~tu = . “ecger.parselnt (br.readLine());
s’ ~k.p! sh(new Wode (phantu));
brea.
case 2: /, .ay mdt phdn ti ra khoéi ngdn xép
Node node = stack.pop/();
if (node !'= null)
System.out.println (“Phan tu lay ra: ”
+ node.getValue());
else
System.out.println (“Stack da rong!”);

break;

case 3: // Lay tdt cd céc phan tu cla ngidn xép

System.out.println (“Cac phan tu cua ngan xep:”);
while (true) {

Node node = stack.pop();

if (node == null)

break;
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System.out.print (Y ” + node.getValue());
}
break;
case 10:// Thoat khoéi chuong trinh con

return;

}

catch (Exception ex)

{

ex.printStackTrace () ;

/* Thao tac v&éi hang doi */

public void queue (BufferedReader . ) {

MyQueue queue = new MyQueu< (, ;
try |
while (true) {
System'out'printlp S R . *************************") ;
System t.pr ntln(" THAO TAC VOI HANG DOT
")
System.out.p ‘»tln("  ---—-—--—- olo-——=——-———-
")
System.out.println (" 1. Them mot phan tu vao queue
")
System.out.println (" 2. Lay mot phan tu ra khoi queue
")
System.out.println (" 3. Lay het cac phan tu cua queue
ik
System.out.println(" 10.Thoat!

")

System-out-println ("‘k*‘k*‘k*‘k**k*‘k*‘k*‘k*‘k*‘k*‘k***‘k*‘k*‘k*‘k*‘k*") ;

System.out.print (" |==> Chon chuc nang: ");

int function = Integer.parselnt (br.readLine());

switch (function) {
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case 1: // Thém mdét phédn tir vao hang doi
System.out.print (“Gia tri phan tu them vao:”);
int phantu = Integer.parselnt (br.readLine());
queue.insert (new Node (phantu));
break;
case 2: // Lay mdt phdn tir ra khéi hang doi
Node node = queue.remove () ;
if (node !'= null)
System.out.println (“Phan tu lay ra: ”
+ node.getValue());
else
System.out.println (Y*Khong co phan tu nao!”);
break;

case 3: // L&y t4t cd cac phdn tu cua hang doi

System.out.println/ “ac phan tu cua hang doi:”);

while (true) {

Node node -= ‘eue.remo ()
if (node == null
br:zak.
Sv " ~m.out. -~int (™ ” + node.getValue());
}
brea

case 10:/, Tnoat khoéi chuong trinh con

return;

}

catch (Exception ex)

{

ex.printStackTrace();

/* Thao tac v&i danh sach 1ién két don */
public void list (BufferedReader br) {

SimplelList list = new SimplelList();
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try |

while (true) {

System.out.println ("**********************************") ;

System.out.println (" THAO TAC VOI DANH SACH DON
")

System.out.println("  ---——-—--———--- of0o-—====————-—-
") ;

System.out.println(" 1. Them mot phan tu vao list
")

System.out.println(" 2. Lay mot phan tu ra khoi list
")

System.out.println (" 3. Duyet cac phan tu cua list

")

System.out.println (" 10.Thoat!

")

System.out.println("********** kK k) *****************");

System.out.print(" |, => Chon ¢ © nang: ");

int function - . ~eger.pai .elnt(br.readLine());

switch (fun~*7ion) {

case ': // Thém méc phan ti vao danh séch
Syst -~.out.print (“Gia tri phan tu them vao:”);
int phe "2 = Integer.parselnt (br.readLine());

System.out.print (“*Vi tri chen phan tu:”);
int vitri = Integer.parselnt (br.readLine()):;
list.insert (new Node (phantu), vitri);

break;

case 2: // Lay mdét phdn tt ra khoéi danh séach

System.out.print (“Wi tri phan tu lay ra:");

int vitri = Integer.parselnt (br.readLine());
SimpleNode node = list.remove (vitri);
if (node != null)

System.out.println (“Phan tu lay ra: ”
+ node.getValue());
else

System.out.println (“Khong co phan tu nao!”);
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break;

case 3: // LAy t&t cd cic phén tu cua danh sach

System.out.println (“Cac phan tu cua danh sach:”);
Node[] nodes = list.travese();
for(int i1=0; i<nodes.length; i++)
System.out.print (™ ” + nodes[i].getValue()):;
break;
case 10:// Thoat khéi chuong trinh con

return;

}

catch (Exception ex)

{

ex.printStackTrace();

TONG KET CHUOM & .

Noi dung chuong 5 da tr. " b’y viéc biéu dién va cai dit mot so cau tric dit liéu triru
tuong trén Java, bao gom céac . i thuat:

e Phuong phéap duyét
e Phuong phap dé qui
e Phuong phép sip xép
e Phuong phép tim kiém.
Va céc ciu tric dit lidu triru tuong:
e Ngin xép (stack)
e Hang doi (queue)
e Danh sach lién két (list): danh sach lién két don va danh sach lién két kép.
e (Cay nhi phan (binary tree)
e D0 thi (graph): d6 thi khong trong sb va do thi c6 trong sb.

Hon nita, chuong nay ciing di trinh bay va minh hoa cach s dung cac dbi twong triru
tuong trong cac ung dung.
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CAU HOI VA BAI TAP CHUONG 5
1. Cai dit bd sung cac phuong thire sip xép khac vao 10p Array trong muc 5.2.1:
a. Sap xép ndi bot
b. Sap xép chon.
c. Sép xép vun dbng
d. Sap xép tron

2. Chuyén 16p MyStack trong muc 5.3.1 thanh mot ngin xép cua céac ki tu. Sau do,
dung 16p ngin xép mai d6 dé dao nguoc mot xau ki tr do ngudi dung nhap vao tir
ban phim.

3. Dung 16p MyQueue dé mé phong chuong trinh quan li tién trinh don gian cua hé
diéu hanh:

e MSJi tién trinh dugc mi hoa bang mot ki hiéu co kiéu int.

e Khi mot tién trinh xuét hién, n6 s& duoc dua vao mot hang doi.

e Khi CPU rdi, mét tién trinh trong ¥ ang doi s€ dugc léy ra thuc hién.
Yéu ciu viét menu thyc hién chuong t mh:

e Thém mét tién trinh

e Lay mot tién trinh ra

e Xem tit ca cic til 1 trini. “ang c6 mat trong hang doi.

4. Thay ddi cau trac 'op N de cta a. .o sach lién két, sao cho value c6 kiéu 1a 16p
Employee da dugc h -.ghia trong chuong 4.

5. Dung danh séach lién ke ¥on voi ciu trac moi trong bai 4 aé quan li nhan vién cta
mot cong ty: Thém vao radt nhan vién, xod di mot nhan vién, tim kiém mot nhan
vién theo mot tiéu chi cu thé (tién luong, tudi...), duyét tat ca cac nhan vién.

6. Dung danh sach lién két kép dé thuc hién bai s6 5.

7. Viét chuong trinh (dang menu) dé ap dung thuc hién cac thao tac trén cdy nhi
phan, st dung 16p BinaryTree trong muc 5.5.

8. Viét chuong trinh (dang menu) dé 4p dung thyuc hién céc thao tac trén d6 thi khong
trong sd, sir dung 16p Graph trong muc 5.6.1.

9. Viét chuong trinh (dang menu) dé ap dung thuc hién cac thao tac trén do thi c6
trong sd, sir dung 16p WeightedGraph trong muc 5.6.2.

134

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

CHUONG 6
LAP TRINH GIAO DIEN TREN JAVA

Noi dung chuong nay tip trung trinh bay cac van dé lién quan dén lap trinh giao dién, véi

st hd trg cia mot s6 ddi twong duoc cung cip sin boi Java:
e Lap trinh giao dién véi cac dbi tuong co ban va véi cac ddi tuong multimedia.
e Lap trinh giao dién véi HTML&Applet
e Lap trinh giao dién vé1 SWING

6.1 GIAO DIEN VOI CAC POI TUQNG CO BAN

Trong muc nay, ching ta s€ tim hiéu va st dung cac doi tuong co ban cua lap trinh giao

dién trong Java:

Cac dbi tuong khung chira (container) co ban: Frame, Panel, Dialog.

Céc dbi trong thanh phan (component) co van: Button, Label, TextField, TextArea

Céc su kién co ban cua cac doi tugng.

Mubn st dung cac dbi tuong nay, canthZ, 'énh st dw.  “r vién awt cua Java:
import java.awt.*;
6.1.1 Cac di twong containe” co'. "
Céc ddi tuong container di*,. “ng dé ¢. ™a cac dbi twong thanh phan khac. Cac 16p ddi

tuong nay c6 mot s6 ph’. g thtr chung nau sau:

e add(Object): _ 3m mot ddi tuong (kiéu component) vao container.
e remove(Object): Loa. bo mot ddi tuong ra khoi container.
e removeAll(): Loai bo tat ca cac d6i tugng ma container dang chira.

e getComponent(int): Tra vé dbi tugng thanh phan co chi s6 1a tham s6 dau vao.
Container quan li cac dbi twong chua trong né dudi dang
mang. Chi s cta cac thanh phan 1a s thtr tu khi thanh phan
do6 duoc thém vao container.

e getComponents(): Tra vé mang tat ca cac d6i twong ma container dang chira.

e countComponents(): Tra vé so luong cac dbi twong ma container dang chira.

Frame
Frame 1a mot dbi tuong co thé dung mot cach doc lap, hoac dugc gén vao mot dbi tuong
khac nhu mot d6i twong conponent binh thuong. Thong thuong, Frame dugc dung nhu

mot cira so ctia mot chuong trinh doc 1ap. Cac phuong thirc co ban cua 16p Frame:

e Frame(): Khoi tao khong tham sd.
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e Frame(String): Khoi tao voi tham s6 1a dong tiéu dé cua frame.

e setSize(int, int): Dinh kich ¢& cta frame, tham sé twong tng 1a chiéu rong va

chiéu cao cua frame.
e setVisible(boolean): Cho phép frame xuat hién hay an di trén man hinh.
e setTitle(String)/getTitle(): Truy nhap thudc tinh dong tiéu dé cua frame.
e setResizable(boolean):  Thiét 1ap thudc tinh cho phép thay doi kich c¢& frame.
e setlconlmage(lmage):  Thiét 1ap anh icon & goc trén (biéu tuong) cua frame.

Chuong trinh 6.1 minh hoa viéc sir dung mat doi tuong cua 16p Frame.

Chwong trinh 6.1

package vidu.chuong6;

import java.awt.*;

public class FrameDemo {

public static void main(String[] - rgs) {

// Khai bdo va khdéi tao frar: co iéu dé
Frame myFrame = new Frame ‘This is . -~ Trame!”);
myFrame.setSize (300,15.), ,  Pinh kich c¢& frame

myFrame.setVisible(_1 ~); // . in thi frame

Hinh 6.1: Két qua demo Frame

Panel
Panel ciing 1a mot dang khung chtra, nhung kha don gian. Panel chi dung dé nhom cac ddi
tugng giao dién voi nhau. Thong thuong, panel dugc dung trong mot cira sé ciia Frame
hodac mot ung dung khac. Cac phuong thic co ban cua 16p Panel, ngoai cac phuong thirc
chung cua container:

e Panel(): Khoi tao khéng tham sé.

Chuong trinh 6.2 minh hoa viéc st dung mot Panel trong mot Frame.

Chwong trinh 6.2

136

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

package vidu.chuong6;

import java.awt.*;

public class PanelDemo{

public static void main(String[] args) {

// Khai bdo va khdi tao frame cé tiéu dé
Frame myFrame = new Frame (“Frame has a panel!”);
myFrame.setSize (300,150) ; // Pinh kich c& frame
Panel myPanel = new Panel ();// Khai bdo panel
myFrame.add (myPanel) ; // Thém panel vao frame

myFrame.setVisible (true); // Hién thi frame

< Frame has a panel!

Hinh 6.2: K qua demo . me!

Dialog
Dialog 1a mot ddi twong cira s¢ con *a mot ci. s6 chuong trinh chinh. Do vay, Dialog
chi dugc sir dung kém véi »” “rame. C. “ai dang Dialog:
e Modal: Khi hiér « ~ s6 Jlalog, cac cura s6 khac cua chuong trinh s€ bi khoa lai,
khong thao tac dugc, « ‘ thao tac dugc trén cua sO dialog.
e Non-modal: Khong khod 1 ac ctra s6 khac. Khi dialog xudt hién, nguoi dung van co
thé chuyén sang thao tac trén cac ctra s6 khac, néu can.
Céc phuong thirc co ban cua 16p Dialog:
 Dialog(Frame, boolean): Khai tao dialog, tham sé thir nhat 1a frame chira dialog,
tham s6 thir hai xac dinh dialog c6 1a modal hay khéng.

e Dialog(Frame, String, boolean): Khai tao dialog, thém tham sé thir hai 1a dong tiéu
dé cua dialog.
o setVisible(boolean): Thiét 1ap trang thai hién thi hodc an dialog trén man hinh.

e setSize(int, int): Dinh kich ¢ cho dialog, cac tham sé tuong tmg 1a chiéu

rong va chiéu cao cua dialog.
e setTitle(String)/getTitle():  Truy nhap thudc tinh dong tiéu dé cua dialog.
o setResizable(boolean): Thiét 1ap thudc tinh cho phép thay doi kich c& cua
dialog.
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e setLayout(Layout): Thiét 1ap ché d6 hién thi cac ddi tuong chira trong
dialog.
Chuong trinh 6.3 minh hoa viéc thém mot dialog (dang rong, chwa c6 ddi twong thanh

phan nao) vao mot frame.

Chuwong trinh 6.3

package vidu.chuong6;

import java.awt.*;

public class DialogDemo{

public static void main(String[] args) {

// Khai bdo va khdi tao frame cé tiéu dé
Frame myFrame = new Frame (“Frame has a dialog!”);
myFrame.setSize (300,150) ; // Pinh kich c& frame
// Khai bdo va khdi tao dialog

Dialog myDialog = new Dialoo myFrame, “An empty dialog!”,

true);
myDialog.setSize (300,150) // Pinh “ich ¢& dialog

myDialog.setVisible (tr.c); ., ' Hién +hi dialog

-
| |

Hinh 6.3: Két qua demo Dialog

6.1.2 Cac ddi twong component co ban
Céc d6i tuong component duoc ding dé lam thanh phan cua cac d6i twong khung chira,
chung khong thé dung doc 1ap, ma ludn phai gan vao trong mot ddi tuong khung chira
container.
Label
Label (nhan) 1a mot ddi twgng dé hién thi van ban tinh, nhitng van ban ma ngudi ding
khong thé thay doi truc tiép duge. Cac phuong thic co ban cta Label:

o Label(): Khéi tao mot nhan rong.

e Label(String): Khoi tao mot nhan véi ndi dung van ban 1a tham sb dau vao.
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Label(String, int):  Khdi tao mot nhin c6 ndi dung sin, tham sb tha hai xac dinh
cich cin 1& cia nhdn so voi khung chita, bao gdm
{Label.CENTER, Label.LEFT, Label.RIGHT}.

setText(String)/getText(): Truy nhdp ndi dung van ban cua nhan.

setAlignment(int)/getAlignment(): Truy nhap thudc tinh cin 1& cta nhan.

setFont(Font): Dinh dang phong chir ciia nhan.

Chuong trinh 6.4 minh hoa viéc sir dung nhan trong mot frame.

Chuwong trinh 6.4
package vidu.chuong6;
import java.awt.*;
public class LabelDemo{
public static void main(String[] args) {
// Khai bdo va khdi tao frame cé t.du dé
Frame myFrame = new Frame (“Frum has a label!”);

myFrame.setSize (300,150); // Pinh kich c& frame

// Khai bado va khoi  ~o label

Label myLabel = nev Lax 1 ();

myLabel.setTex’.( . 1is 1is . 'abel!”);//Gan ndéi dung van ban
myLabel.setii. mme .t (Label.CENTER);// Cin 1& gitta
myFrame.add (myLa. 1); // G&n label vao frame

myFrame.setVisible _rue); // Hién thi frame

2 Frame has a label!

This is a labell

Hinh 6.4: Két qua demo Label

TextField va TextArea

Day 1a hai d6i twong dung dé biéu dién vin ban va ngudi dung c6 thé thay d6i ndi dung
van ban chira trong chung. Diém khac biét 1a TextField chi cho phép mot dong van ban,
trong khi TextArea cho phép chira nhiéu dong vin ban. Cac phuong thirc chung cta hai
16p nay:
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setText(String)/getText(): Truy nhép thudc tinh ndi dung van ban chira trong 0.

getSelectedText(): Tra vé chudi van ban dugc boi den (danh diu chon) trong
0.

getSelectedStart(): Tra vé vi tri ki tu dau trong vung dugc danh diu chon
(tinh tir 0).

getSelectedEnd(): Tra vé vi tri ki tu cudi trong ving duoc danh dau chon (tinh
tu 0).
selectAll(): Pénh déu chon toan van ban.

setEditable(boolean): Xéac dinh ving vin ban co thé edit duoc hay khong.

Cac phuong thurc khac cta 16p TextField:

TextField(): Khéi tao mot 6 vin ban rong.

TextField(int): Khoi tao mot 6 vin ban rong, dd rong xac dinh bdi tham
s6 vao.

TextField(String): Khoi tao mot 6 - an ban ¢6 ndi dung xac dinh bai tham sb
dau vao.

TextField(String, int):  Khéitac *indi dung ° san, dd rong xac dinh.

setEchoChar(char)/getEchoC’ar(): Tru, ~hép thudc tinh I ki tu thay thé vin ban
trory 0. "hudc tinh .ay dugc dung khi ta can che déu thong

“-van ban, *du, 6 gdo mat khau cta chuong trinh.

getColums(): Tra /& do ror.g cuia 6 van ban.

Céc phuong thtc khac cua lo, TextArea:

TextArea(): Khe . tao mdt ving vin ban rong.

TextArea(int, int): Khéi tao mot ving vin ban rdng, kich c¢& (s6 dong, s6 cot)
x4c dinh bdi tham s6 vao.

TextArea(String): Khéi tao mot ving vin ban ¢6 ndi dung xac dinh boi tham sb
dau vao.

TextArea(String, int, int): Khéi tao ving van ban véi ndi dung cé san, dd rong xac

dinh.

appendText(String): Thém mot doan vin ban vao cudi doan vin ban trong ving.

insertText(String, int):  Chén mdt doan van ban vao vi tri xac dinh (tham s6 thir
hai) cua vung van ban.

replaceText(String, int, int): Thay thé mot doan vin ban trong ving, danh dau bang
vi tri bat dau va vi tri két thuc (tham sé thir hai va thu ba),

bang mot doan vin ban méi (tham s thir nhat).
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e getRows()/getColums(): Tra vé s6 dong/cot clia ving vin ban.
Chuong trinh 6.5 minh hoa vi¢c dat cac ddi tuong 0 van ban va vung van ban vao mat

frame.

Chwong trinh 6.5
package vidu.chuongé6;
import java.awt.*;
public class TextDemo {
public static void main(String[] args) {
// Khai bdo va khoéi tao frame cé tiéu dé
Frame myFrame = new Frame (“Frame has some texts!”);

myFrame.setSize (300,150); // Pinh kich c¢& frame

// Khai bdo va khdi tao textField
TextField myTextField = new Te  "Field(“A text field!”);

myFrame.add (myTextField) ; // G&n vao frame

// Khai bdo va khoi tro rext. =a
TextArea myTextArers = ew TextA :a(5, 40);

String str="Tune TextField’s columns is:

"+myTextField.getCciumne );
str += “The Te. A-ca’s size is: ” + myTextArea.getRows ()

+ “*7 + myTe *Avea.getColumns () ;

myTextArea.setText (str); // Thiét lap néi dung
myFrame.add (myTextArea) ; // G&n vao frame
myFrame.setVisible (true); // Hién thi frame

£ Frame has some texts! FBX
The TexField's colums is: 13. The TextArea's size is: 5%40

Hinh 6.5: Két qua demo Text
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Button
Button 1a dbi tuong nut 1€nh, dung dé thuc hién mot nhiém vu xac dinh. Cac phuong thure
co ban cua nat nhén:

e Button(String): Khoi tao niit nhan véi tén xac dinh trén nut.

e setLabel(String)/getLabel(): Truy nhap tén cta nit nhan.

Chuong trinh 6.6 minh hoa viéc tao mdt ntt nhén trong moét frame.

Chuwong trinh 6.6
package vidu.chuongé6;
import java.awt.*;
public class ButtonDemo{
public static void main(String[] args) {
// Khai bdo va khoéi tao frame céd tiéu dé
Frame myFrame = new Frame (“Frame nos a button!”);

myFrame.setSize (300,150); // Pinh kich c¢& frame

// Khai bdo va khoi tac bur ~n

Button myButton = ne- Button( Tick!”);
myFrame.add (myButl Hn) ; // G&n vao frame
myFrame.setVis‘oi. true); // Hién thi frame

e has a button!

Click!

Hinh 6.6: Két qua demo Button

Tuy nhién, khi click vao nat nhan nay, khong xay ra diéu gia ca. Li do 1a ching ta chua
cai dat viée xir 1i sy kién cho nut nhn. Noi dung phén 6.1.3 s€ trinh bay viéc xur 1i sy kién
cho cac ddi tuong.

6.1.3 Cac su kién co ban ciia ddi twong

Mai ddi tuong component cé mdt s6 su kién xé4c dinh, phat sinh tir chinh ddi tuong do.
Java cung cip mot sd 16p su kién co ban ndm trong thu goi java.awt.event:

import java.awt.event.*;
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Cac 16p su kién co ban cua cac doi tuong bao gom:

ActionEvent:

Xuit hién khi mot nat bi click vao, mot danh sach (list) duoc

chon, mot menu duoc chon.

ComponentEvent: Xuit hién khi mot component bi thay ddi kich ¢@, vi tri, trang

FocusEvent:

ItemEvent:

WindowEvent:

TextEvent:

MouseEvent:

KeyEvent:

thai.
Xuit hién khi mot component ¢ hodc mat focus.

Xuit hién khi mot menu item duoc chon hodc bo, khi checkbox

hoac list item duogc click vao.

Xuit hién khi mot caa sd dugc mo ra, kich hoat, dong lai hoac
thoét ra.

Xuét hién khi gia tri van ban cua cac ddi tugng TextField va
TextArea bi thay doi.

Xuit hién khi chudt duoc click, di chuyén qua, nhéan xuéng va

tha ra.

Xuat hién khi c6 d#u ve  tuor ban phim.

Cac giao tiép dugc cai dat dé xur li cac sy’ €n trén:

ActionListener.

ComponentL.istener

FocusListener

ItemListener

WindowListener

TextListener

MouseListener va MouseMotionListener

KeyL.istener

Khi cai dat cc giao tiép nay, can cai dat lai phuong thirc xur 1i su kién:

public void actionPerformed (<Pbéi tuong 1ép su kién>) {

}

// Cai d&t lai ma& lénh

Pé xac dinh sy kién phat sinh tir component no, ta dung phuong thirc getSource():

<Kiéu component> <bbi tuong su kién>.getSource();

Chuong trinh 6.7 cai dat mot ing dung hoan chinh, bao gom:

Hai nhan tiéu dé cho hai 6 van ban.

e Hai 6 van ban, dé nhép so li¢u vao.
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e Bon nit nhan twong tng dé thuc hién cac thao tdc nhan, chia, cong, trir cac so li¢u

nhép tir hai 6 van ban.

e Thém mot nut nhan, khi click vao s& thoat khoi chuong trinh (chuong trinh két

thuc).

Chuwong trinh 6.7
package vidu.chuong6;
import java.awt.*;
import java.awt.event.*;
Label 1bl1l,

1bl1l2, 1blKg;

TextField txtl, txt2;

Button btnCong, btnTru, btnNhan,

public EventDemo () {
super (“Event demo!”);
this.setLayout (new GridLz,
dong, 2 coét

1bll = new Label (Y&, ™u nhat:

this.add (1lbll);
txtl = new Te .tFie. 1();
this.add (txtl)

1bl2 = new Label( "» thu hai:”);

this.add(1bl2);
txt2 = new TextField();
this.add(txt2);
1blKg = new Label();
this.add (1blKq) ;

this.add (new Label ());

// Cac ntt nhén
btnCong = new Button (“Cong”) ;
btnCong.addActionListener (this);
this.add (btnCong) ;

btnTru = new Button (“Tru”);
btnTru.addActionListener (this);

this.add (btnTru) ;

btnChia,

t(6,2)),

public class EventDemo extends Frame implements ActionListener({

btnThoat;

//Ché d&b& hién thi

// Nhan s6 tht nhit
// O vdn ban s& tht nhéit
Nhan sb6 tht hai

//

O vdn ban sb tht hai

//

// Nhan két qua

//
//

NGt cdng

B&t su kién

// Nat tru
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btnNhan = new Button (“Nhan”) ; // Nut nhéan
btnNhan.addActionListener (this);

this.add (btnNhan) ;

btnChia = new Button (“Chia”); // Nut chia
btnChia.addActionListener (this);

this.add (btnChia) ;

btnThoat = new Button (“Thoat”); // Nat thoat
btnThoat.addActionListener (this);

this.add (btnThoat) ;

// Phuong thuc bdt su kién click vao nut déng frame
this.addWindowListener (new WindowAdapter () {
public void windowClosing (WindowEvent e) {

System.exit (0) ;

/* Phuong thtc xit 1i sy kién nut *ugc nhén */
public void actionPe- forn d(Actionsvent ae) {

float x = Float "seFloa ‘tutl.getText());

L

float vy = Fl1_. -.pa’ seFloat(txt2.getText ());
float kg = 0;

System.exit (0) ;
// Thay dbi néi dung két qua
1blKg.setText (“Ket qua la: ” + String.valueOf (kq)):;

if (ae.getSource () - btnCong) // Cébng hai sb
kg = x + vy;
if (ae.getSource () == btnTru) // Tru hai sbé
kg = x - vy,
if (ae.getSource () == btnNhan) // Nhan hai sb
kg = x*y;
if (ae.getSource () == btnChia)&&(y '= 0) // Chia hai sb
kg = x/y;
if (ae.getSource () == btnThoat) // Thoat khdéi chuong trinh
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public static void main(String[] args) {

// Khai bdo déi tuong demo

EventDemo myFrame = new EventDemo () ;
myFrame.setSize (300,150) ; // Pinh kich c& frame
myFrame.setVisible (true) ; // Hién thi frame

}
6.2 GIAO DIEN VOI CAC POI TUQONG MULTIMEDIA

Noi dung phan nay s& tap trung trinh bay cac ddi tugng multimedia, bao gom:
e O danh diu (Checkbox) va Nut chon (Radio button)
e Lua chon (Choice)
e Danh sach (List)
e Trinh don (Menu)
6.2.1 O danh déu va nit chon

Checkbox va Radio button 1a cac doi tuong dung ‘4 danh diu, hodc chon thong tin. Sy
khac biét giita chiing 1 checkbox cho pb” chon déng & nhiéu 6 cung lic, trong khi do,
trong modi nhom radio button, chi che pu®p c. 1 mot thong tin,
Phuong thirc chung cua hai 16p r.y.

o setState(boolean)/getS*~*~): Truy “ap dén trang thai ciia nit.
Cac phuong thirc khéi t “heck rox:

e Checkbox(): Khéi tao mot 6 danh dau rong.

e Checkbox(String): Khéi tao 6 danh déu c6 nhan xéac dinh.

e Checkbox(String, boolean): Khai tao 6 danh du c6 nhin, cé trang thai xac dinh.
Céc phuong thirc khoi tao Radio button tuong tu nhu Checkbox, ngoai trir viéc phai chi ra

nhém cua cac radio button:
e Checkbox(String, boolean, CheckboxGroup);
e Checkbox(String, CheckboxGroup, boolean);
Xu 1i sy kién thay doi trang thai ntt chon:
e Kiéu su kién: ItemEvent
e Cai dit giao tiép: ItemListener
e Phuong thuc xua li: itemStateChange(ltemEvent)

Chuong trinh 6.8 minh hoa viéc dung mét nhém radio button gdm ba nut, twong ing véi
ba mau (RED, BLUE, GREEN). Khi click vao nit nao, thi mau nén s& ddi theo mau do.
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Chuong trinh 6.8

package vidu.chuong6;

import java.awt.*;

import java.awt.event.*;

public class RadioDemo extends Frame implements ItemlListener{

Checkbox cbxRed, cbxBlue, cbxGreen;

public RadioDemo () {
super (“Radio demo!”);
//Ché d6 hién thi 3 dong, 1 cot
this.setLayout (new GridLayout(3,1));
CheckboxGroup cbxg = new CheckboxGroup (); // Nhém radio
cbxRed = new Checkbox (“Red”, cbxg, true);// Nat red
cbxRed.addItemListener (this) ; // BAt su kién
this.add (cbxRed) ;
cbxBlue = new Checkbox (“Blue”, . <xg, false);// Nat blue
cbxBlue.addItemListener (tFr is); // BAat su kién
this.add (cbxBlue) ;
cbxGreen = new Check ~x(“Green cbxg, false);// Nat green
cbxGreen.addItemLy stene ‘this); // B&t su kién

this.add (cbxGren,

// Phuong thic b. sy kién click vao nut déng frame
this.addWindowListe ner (new WindowAdapter () {
public void windowClosing (WindowEvent e) {

System.exit (0);

/* Phuong thiGc xtt 1i su kién thay déi trang thai nut */

public void itemStateChange (ItemEvent ie) {

if (ie.getStateChanged () == ItemEvent.SELECTED) {
String item = (String)ie.getlItem()
if (item.equals (“Red”)) // Pdi mau red

this.setBackground(Color.red);

if (item.equals (“Blue”)) // Pdi mau blue
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this.setBackground(Color.blue);
if (item.equals (“Green”)) // Pbdi mau green
this.setBackground(Color.green) ;

this.repaint () ; // V& lai mau nén

public static void main(String[] args) {

// Khai bdo déi tuong demo

RadioDemo myFrame = new RadioDemo () ;
myFrame.setSize (300,150); // Pinh kich c¢& frame
myFrame.setVisible (true) ; // Hién thi frame

£ Radio demo!

Hinh 7.7: K qua demc Radio Button

6.2.2 Lua chon

Choice 1a d6i twong menu s6 .. Ang, hién thi mot danh sach cac item va cho phép ngudi
dung chon mdt trong sb CAc iteri d6 (twong tu ddi tuong dropdown list ciia window). Cac
phuong thirc co ban cia 16p Choice:

e Choice(): Khoi tao d6i tugng choice.
e addltem(String): Thém mdt item vao danh sach Iya chon.
e remove(int): Xoa item & vi tri thi i trong danh sach (bat dau 14 vi trf 0).
e removeAll(): Xoa toan bo item trong danh sach chon.
e select(int)/select(String): Chon mdt item theo s thir ty hodc theo tén.
e getSelectedIndex(): Tra vé chi sé caa item duoc chon.
e getSelectedltem():  Tra vé tén cua item dugc chon.
e getltem(int): Tra vé tén cua item tuong tng vai s6 thir tu dua vao.
Xu 1i sy kién thay doi trang thai nit chon:

e Kiéu su kién: ItemEvent
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e (Cai dat giao tiép: ItemListener
e Phuong thuc xua li: itemStateChange(ItemEvent)

Chuong trinh 6.9 ¢6 chic ning tuong tw nhu chuong trinh 6.8: Thay d6i mau nén theo
mau duoc chon. Nhung trong chuong trinh ndy, ta dung ddi twong choice, thay vi ding
radio button.

Chwong trinh 6.9

package vidu.chuong6;

import java.awt.*;

import java.awt.event.*;

public class ChoiceDemo extends Frame implements ItemListener/{

Choice myChoice;

public ChoiceDemo () {

super (“Choice demo!”);

myChoice = new Choice(); ' Kho&i tao
myChoice.addItem (“Red”) ; // .ém item red
myChoice.addItem (“Blv ."”) ; // Thém item blue
myChoice.addItem (“.rec ”); // Thém item green

myChoice.addIter™ "stener  *is); // Bit su kién

this.add (myC* ice), // G&n vao frame

// Phuong thGc bit 4 kién click vao nut déng frame
this.addWindowListener (new WindowAdapter () {
public void windowClosing (WindowEvent e) {

System.exit (0) ;

/* Phuong thiic xit 1i su kién thay déi trang thai item */

public void itemStateChange (ItemEvent ie) {

if (ie.getStateChanged () == ItemEvent.SELECTED) {
String item = (String)ie.getItem()
if (item.equals (“Red”)) // P&i mau red

this.setBackground(Color.red);
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if (item.equals (“Blue”))

if (item.equals (“Green”))

this.repaint();

public static void main (Stringl]
// Khai bdo déi tuong demo
ChoiceDemo myFrame =
myFrame.setSize (300,150);

myFrame.setVisible (true);

args)

// Pdi mau blue

this.setBackground(Color.blue);

// Pbi mau green

this.setBackground(Color.green) ;

// Vé& lai mau nén

{

new ChoiceDemo () ;

// Pinh kich c¢& frame

// Hién thi frame

6.2.3 Danh sach

£ Choice demo!

Hi»* ~%:Két . demo Choice Button

List 1a mot danh sach hoat dong «rong tu ddi tuong choice. Tuy nhién, list cho phép ngudi

dung c6 thé chon mot hodc nhiéu item cing mot lac. Cac phuong thirc co ban cua 16p

List:
o List():
e List(int):

e List(int, boolean):

e add(String):
e add(String, int):

CuuDuongThanCong.com

Khéi tao mot danh sach rang, mdi 1an chi duoc chon mot item.
Tuong ty, nhung c6 qui dinh sé dong duoc nhin thay.

Khéi tao mot danh sach ¢6 s6 dong dugc nhin théy xac dinh,
ché d6 cho phép chon mét hay nhiéu item xac dinh boi tham s6
th{r hai.

Thém mdt item vao danh sach.

Chén mot item vao vi tri xac dinh trong danh sach. Néu chi so
cheén vuot ra khéi pham vi danh sach, item s€ dugc thém vao

cuoi.
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e replaceltem(String, int): Thay thé mot item & vi tri xac dinh (tham s6 thir hai) trong
danh sach bang mot item méi (tham s thir nhat).

e remove(int): Xoa item ¢ vi tri xac dinh trong danh sach.

o removeAll(): Xoa toan bo item hién c6 cua danh sach.

e getSeletedIndex():  Tra vé index cua item dugc chon (danh sach don chon).

e getSelectedltem():  Tra vé item duoc chon (danh sach don chon).

e getSelectedIndexs(): Tra vé chi sd cac item duoc chon (danh sach da chon).

e getSelectedltems(): Tra vé cac item duoc chon (danh sach da chon).

Xt 1i su kién khi thay d6i item dugc chon:

e Kiéu su kién: ItemEvent

e Cai dat giao tiép: ItemListener

e Phuong thuc xur li:  itemStateChange(ltemEvent);

Chuong trinh 6.10 minh hoa viéc st dung dbi tue _~ list véi kha nang da chon. Mdi khi

thay doi item duogc chon, mot thong bdo cac m?. *rgc chon s€ hién ra.

Chwong trinh 6.10

package vidu.chuong6;

import java.awt.*;

import java.awt.eve.t.*,

public class ListDe. e-.tends Frame implements ItemListener/{
List myList;
Label 1bl;

public ListDemo () {
super (“List demo!”);
// Khdéi tao list da chon, chi nhin dugc mdét dong
myList = new List (1, true);
myList.setSize (300,150);
// Thém cdc item 1la cac loai mau séic
myList.add (“White”);
myList.add (“Red”) ;
myList.add (“Orange”) ;
myList.add (“Green”) ;
myList.add (“Yellow”) ;
myList.add (“Blue”) ;
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myList.add (“Black”);

myList.addItemListener (this); // B&t su kién

this.setLayout (new FlowLayout()):;

this.add (myList) ; // G&n vao frame
1bl = new Label (); // Khé&i tao nhan
this.add (1bl) ; // G&n vao frame

// Phuong thitic badt sy kién click vao nut déng frame
this.addWindowListener (new WindowAdapter () {
public void windowClosing (WindowEvent e) {

System.exit (0);

})
}
/* Phuong thtc xtt 1i su kién thay ¢&.. trang thai item */
public void itemStateChange (Item. nt ie) {
if((ie.getStateChange () == I.emEve *.SELECTED) ||
(ie.getStateChange == Item vent.DESELECTED)) {
String kg = “Cac ri:u duoc . »Hn:”;
String[] items my. st.getSelectedItems();
for(int i=0; _ " tems.l1 ath; i++)
kg += 1 ms[i, + %, 7;

lbl.setText (n *;

public static void main(String[] args) {

// Khai bdo d6i tuong demo

ListDemo myFrame = new ListDemo () ;
myFrame.setSize (300,150); // Pinh kich c¢& frame
myFrame.setVisible (true) ; // Hién thi frame

2 List demo!

Cac mau duoc chon:Orange, Green,
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Hinh 6.9: Két qua demo Listbox

6.2.4 Trinh don

Trinh don (menu) dugc dung trén cac thanh cong cu cua céac ctra s6 hoac l1a popup menu

xuat hién khi ta click chudt phai vao mot ddi twong. Java cung cip mot sd 16p trinh don:
e Menubar: Thanh trinh don
e Menu: Trinh don d6 xudng
e PopupMenu: Trinh don xuét hién khi click chudt phai.
e Menultem: Cac muc chon cua trinh don.
Menubar

Menubar 13 thanh céng cu dung dé chira cac trinh don menu. Cac phuong thirc co ban cua
16p Menubar:

e Menubar(): Khai tao mét thanh cong ¢ * cho trinh don

e add(Menu): Thém mét trinh don mun~. < thanh trinh don menubar.
Dbé diat mot menubar ctia mot frame, ta go1 phrong ti. ~ cua frame:

<pbéi tuong frame>.setMenuBrr (<. 1 tuong .enubar>);
Menu va PopupMenu

Trinh don menu 1a do61 tugng se 30 xuc ~ khi click chudt 1én do61 tugng hién thi cua menu.
Menu con duge goi 1a me.au co cua mQ. Lanh trinh don. Cac phuong thiic co ban cua
16p Menu:

e Menu(String):  Khd o mot menu, véi tén xac dinh.
e add(Menultem): Thém indt item vao menu
e add(Menu): Thém mot menu con vao menu di co, dung khi mudn tao menu
c¢6 nhiéu mtc.
e addSeparator(): Thém mot duong phan ving vao menu (dé nhom cac item
v6i nhau).
Xu 1i sy kién cua 16p Menu:
e Kiéu su kién: ActionEvent
e Giao tiép cai dat: ActionListener
e Phuong thuc xur li:  actionPerformed(ActionEvent);
Menultem

Menultem 13 ddi tugng item trong céc trinh don menu. Mdi item, khi duoc click vao sé& co
tac dung nhu mot nut 1énh. Cac phuong thic co ban ctua 16p Menultem:

e Menultem(String):  Khaoi tao mot item.
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e CheckboxMenultem(String): Khaoi tao mot item ¢d muc chon nhu checkbox.

e getState(): Tra vé trang thai cta item. Chi dung cho item ¢6 muc chon.
e enable(): Cho phép item hoat dong (la ché d6 mic dinh).
o disable(): Khong cho phép item hoat dong (Iam mo item di).

Xu li sy kién cua 16p Menultem:

e Kiéu su kién: ActionEvent

e Giao tiép cai dat: ActionListener

e Phuong thuc xuir li:  actionPerformed(ActionEvent);
Chuong trinh 6.11 minh hoa vi¢c st dung cac loai menu:

e Tao moOt menubar cua frame

e Trén menubar, tao mdt menu “File”. Khi click vao s& sd xuéng mot menu vO1 cac
item: New, Open, Save, Save As, Exit.

e Khi bam chudt phai vao frame, s€ s6 ra mot _ =nu popup gom cac item: Cut, Copy,

Paste.

e Khi click chudt vao item nao trén cac menu, 4t nhan trong frame s& hién thi tén

cua item vira duoc chon.

e Chuong trinh két thiic khi ¢’k vao item it

Chuwong trinh 6.11
package vidu.chuongob,
import java.awt.*;
import java.awt.event.*;
public class MenuDemo extends Frame
implements ActionlListener, Mouselistener/{
Menubar myBar;
Menu myMenu;
PopupMenu myPopup;
Label 1bl;

public MenuDemo () {

super (“*Menu demo!”) ;

myBar = new Menubar () ; // Thanh trinh don
this.setMenuBar (myBar) ; // Thiét 1l4p menubar cua frame
myMenu = new Menu (“File”); // menu File
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myBar.add (myMenu) ; // G&n menu vao thanh trinh
don
myMenu.addActionListener (this);// B&t su kién
myMenu.add (new Menultem (“New”)) ;
myMenu.add (new Menultem (“Open”));
myMenu.addSeparator () ; // Thém diu nhdém item
myMenu.add (new Menultem(“Save”));
myMenu.add (new Menultem(“Save As”));
myMenu.addSeparator () ;
myMenu.add (new Menultem (“Exit”));
myPopup = new PopupMenu (“Options”);// Menu popup
myPopup.addActionListener (this);// B&t su kién
myPopup (new Menultem (“Cut”));
myPopup (new MenulItem (“Copy”));
myPopup (new Menultem (“Paste”)) .
1bl = new Label () ; // Khc tao nhéan
this.add (1bl); // G&n vao frame
// Phuong thGc +° su ki, click vao nat déng frame
this.addWind- Tist¢ 1er (new WindowAdapter () {
public void . 1dowClosing (WindowEvent e) {
System.exit (.
}
});
}
/* Phuong thic xt 11 sy kién */
public void actionPerformed (ActionEvent ae) {
if (ae.getActionCommand () .equals (“Exit”)) {
System.exit (0);
}
1bl.setText (ae.getActionCommand()) ;
}
public void mouseEntered (MouseEvent me) {} // Khéng xu 1i
public void mouseExited (MouseEvent me){} // Khéng xu 1i
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public void mouseReleased (MouseEvent me) {} // Khéng xu 1i
public void mousePressed (MouseEvent me) {} // Khéng xt 11
public void mouseClicked (MouseEvent me) {

myPopup.show (this, me.getX (), me.getY());// Hién menu popu
yropup g g popup

public static void main(String[] args) {
// Khai bdo déi tuong demo
MenuDemo myFrame = new MenuDemo () ;
myFrame.setSize (300,150) ; // Pinh kich c& frame

myFrame.setVisible (true); // Hién thi frame

£ Menu demo!

e

Open

Save
Save As

Exit |

Hir1 6.. - Két qua ¢ .mo Menu

6.3 CAC KY THUA. TA.0 TABLES

Noi dung phan nay s& tap trun._ *rinh bay cac k¥ thuat trinh bay cac ddi twong giao dién

(conponent) trén frame theo cac ¥ do thiét ké khac nhau bang cach dung bd quan |i trinh

bay (Layout Manager). Bao gdm céc k¥ thuat sau:

Céch trinh bay theo dong (Flow layout)

Céch trinh bay theo mang (Grid layout)

Céch trinh bay theo Border (Border layout)
Céch trinh bay theo GridBag (GridBag layout)
Cach trinh bay tu do (Null layout)

6.3.1 Trinh bay Flow Layout

Céch trinh bay Flow Layout s& xép cac ddi twong trén mot hudéng theo dong. Néu ddi

tugng méi thém khong da chd (chiéu rong) thi nd s& tu dong thém vao dau dong mai. Cac

phuong thirc:
e FlowLayout(): Khoi tao ddi tugng trinh bay.
e FlowLayout(int):  Khoi tao ddi tuong trinh bay véi cach cin 1é xac dinh.
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e FlowLayout(int, int, int): Khoi tao v&i ba tham s6: Thir nhat 1a cach can 1¢, thtr hai
1a khoang cach giita hai dong (chiéu cao), thi ba la khoang
cach gitta hai ddi trong (chiéu ngang).

Tham s6 cin 1& ¢ thé nhan mot trong ba gia tri:

e FlowLayout.LEFT: Can 18 trai, 1a gia trj mic dinh.

e FlowLayout.CENTER: Cin Ié giira.

e FlowLayout.RIGHT: Can I& phai.

Chuong trinh 6.12 minh hoa cach trinh bay flow layout: Tao ra mot ddy 10 nat nhin va

gin vao mot frame theo kiéu flow layout.

Chwong trinh 6.12

package vidu.chuong6;
import java.awt.*;
public class FlowLayoutDemo{
public static void main (String[ ™ a. 's) {

// Khai bdo va khdi tao frame céd t. 1 dé

Frame myFrame = new Frs e (. 'ame has somes buttons!”);

myFrame.setSize (300. ~0); // Pinh kich c¢& frame

myFrame.setLayout\ew r > wLayout ( Y)Y:// Thiét lap cach
trinh bay

// Khai bdo va k ~1 tao button
for (int i=0; i<10; _++)
myFrame.add (new Button (“Click”+i));// G&n vao frame

myFrame.setVisible (true) ; // Hién thi frame

£ Frame has somes buttons! @@JEJ

0 ciekt | ciickz | ciicks | ciicks |

clicks | clicks | ciiek7 | ciicks | ciicks |

Hinh 6.11: Két qua demo Flow layout
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6.3.2 Trinh bay Grid Layout
Céch trinh bay Grid Layout s& sip xép cac ddi tuong theo dang bang, duoc xac dinh sb
hang va sb cot. Phuong thirc co ban:

e GridLayout(int, int): Khoi tao mot ddi tuwong trinh bay. Hai tham sé dau
vao 1an luot 13 s6 hang va sb cot cua grid trinh bay.

e GridLayout(int, int, int, int): Khoi tao mot dbi tugng trinh bay, hai tham s6 dau
xac dinh s hang va s6 cot trinh bay. Hai tham sd sau
xac dinh khoang cach gitra cac dong va cac cot cua
bang.

Luuy:
e Khi sb luong ddi tuong dugc chén nhiéu hon vao frame, ta mudn chuong trinh tu
tinh s6 hang, hodc tu tinh s6 cot hién thi, thi ta dé tham s twong tng 13 0.
Vi du:

setLayout (new GridLayout (3,0));

s& ¢ dinh sb hang trinh bay 13 3, s6 c¢ot 13 tuy .. "~ vao sb dbi tuong trong frame.

setLayout (new GridLayout (0,2));

s& ¢b dinh s6 ot 14 2, b dong la mém 4o . 06 cac d . tuong trong frame.
Chuong trinh 6.13 minh hoa cack -inh bay g layout: Tao ra mot day 10 néit nhan va

gan vao mot frame theo kiéu gr. ( layo

Chwong trinh 6.13

package vidu.chuong6;

import java.awt.*;

public class GridLayoutDemo{

public static void main(String[] args) {

// Khai bdo va khdi tao frame céd tiéu dé
Frame myFrame = new Frame (“Frame has somes buttons!”);
myFrame.setSize (300,150); // Pinh kich c¢& frame

myFrame.setLayout (new GridLayout(0,2));// Thiét 1lap céach
trinh bay

// Khai bédo va khoi tao button
for(int i=0; 1<10; 1++)
myFrame.add (new Button (“Click”+i));// G&n vao frame

myFrame.setVisible (true) ; // Hién thi frame
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% Frame has somes buttons! Q@{ZI

Clickd

Click1

Click2

Click3

Clickd

Clicks

Clicke

Clicky

Clicka

Clickd

Hinh 6.12: Két qua demo Grid layout

6.3.3 Trinh bay Border Layout

Céach hién thi Border Layout s€ chia frame thanh 5 ving ¢ dinh va tu dong kéo dan cac

vung sao cho chi€ém hét bé mat cta frame:

e West: Vung phia tdy, tirc 1a phia 1& bén trai.

e FEast: Vung phia dong, tirc 1a phia 1& bén phai.

e North: Vung phia béc, tuc 1a phia 1& trén.

e South: Vung phia nam, ttc 1a phia 1& ¢ 1.

e Center:  Vung trung tam, ¢ chir’ ~ilra frame.

Phuong thire co ban cua 16p Border] ayoat:

e BorderLayout(): Khai tac mo. “Ai twong tr .ih bay theo cach border.

Khi mot frame duoc trinh ¥, “eo cac.. order, ta c6 thé dung phuong thirc sau dé gin

cac doi tuong vao cac v. ~cua’ ame:

<pbi tuong frame>.a ' (<Vung border>,

Vi du:

<pbi tuong component>);

myFrame.add (“Center”, new Button (“Click”));

s€ gan vao vung trung tdm cia myFrame mot nit nhan c6 tén la “Click”.

Luuy:

e (Céch trinh bay border ludn chia frame thanh 5 vung xac dinh.

e Neéu gan nhiéu doi tuong vao cung mdt vung, chi c6 doi tugng gan sau la nhin thay

duoc.

e Né&u mudn trong mdt vung chira dugc nhi€u doi tuong, ta c6 thé gan vao moi vung

mot Panel. Sau d6 trong panel, ta chon cach trinh bay riéng cho panel va gin cac

dbi twong vao panel.

Chuong trinh 6.14 minh hoa cach trinh bay border: Ta s& gan vao nam ving cia frame

nam nut nhan khac nhau.

CuuDuongThanCong.com
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Chuong trinh 6.14
package vidu.chuong6;
import java.awt.*;
public class BorderLayoutDemo({
public static void main(String[] args) {

// Khai bdo va khdi tao frame céd tiéu dé

Frame myFrame = new Frame (“Frame has somes buttons!”);

myFrame.setSize (300,150); // Pinh kich «c¢&
frame

myFrame.setLayout (new BorderLayout ()) // Pinh cé&ch trinh
bay

// Khai bado va kh&i tao button

myFrame.add (“West”, new Button (“West”)); // G&n vao vung
west

myFrame.add (“East”, new Buttor ‘East”)); // Ga&n vao vung

east

myFrame.add (“North”, new . +ton(“No. “")); // G&n vao vung
north

myFrame.add (“South”  ~w Buttoi “sSouth”)); // G&n vao vung
south

// G&n vao vury ce :-er
myFrame.add (“. ~te_”, new Button (“Center”));

myFrame.setVisib. f(true); // Hién thi frame

£ Frame has somes buttons!  [= |[B)fX]
MNarth

éWest Center East

South

Hinh 6.13: Két qua demo Border layout

6.3.4 Trinh bay GridBag Layout

Céch trinh bay GridBag Layout ciing trinh bay cac ddi twong twong tu nhu Grid Layout:
Céc dbi twong s& duoc dinh vi theo vi tri cac 6 (cell) ciia mot khung ludi (grid). Tuy
nhién, GridBag cho phép ta dinh kich thudc cta dbi tuong s& chiém bao nhiéu 6 va s&
dugc dat ¢ vi tri nao trong khung ludi. Cac phuong thirc co ban:
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e GridBagLayout(): Khoi tao mot ddi tugng trinh bay theo cach gridbag.

e setConstraints(Component, GridBagConstraints): Dit vi tri va kich thudc cua dbi
tuong  component theo cidc rang budc  trong
gridbagConstraints.

GridBagConstraints
Pay 1a 16p chira cac rang budc cho cac ddi twong duoc trinh bay theo cach GridBag. Cac
phuong thirc va thugc tinh co ban cua 16p GridBagConstraints:

e GridBagConstraints():  Khai tao mot ddi twong rang budc ciia GridBag.

e gridx/gridy: Vi tri ctia cell ma ta mudn dat ddi tuong vao (theo chiéu X va
chiéu Y).

e gridwidth/gridheight:  Kich thudc (ving trinh bay) cia dbi twong (Theo chiéu
rong va chiéu cao).

o fill: Xéc dinh cach dat di tuong, theo 4 cach:

- GridBagConstraints. NONE: Ddi tr yng khong thay d6i kich thudc theo cac
cell n6 chiém.

- GridBagConstraints.VERT’ *AL: Pé1  -ong c6 chiéu cao kin ving nd
chiém

- GridBagConstraintc.. JRIZONA. D6i tugng c6 chiéu rong kin ving nd
chiém

- GridBagCr sstrait. 5.BOTH: Jbi tugng c6 chidu cao va chiéu rong phi kin
vung no chic

e ipadx/ipady: D, <on vi tang giam kich thudc cua ddi twong khi khung
chura bi thay doi kich thudce (theo chiéu X va chiéu Y).

e insets: Xac dinh khoang céach gitta cac cell theo bén hudng: Trén,
dudi, trai, phai.

e anchor: Xac dinh vi tri neo d6i twong khi kich thudc khung chira thay
d6i. Bao gom: NORTH, NORTHEAST, NORTHWEST,
EAST, SOUTH, SOUTHEAST, SOUTHWEST.

e weightx/weighty: Dinh khoang cach 16n ra twong ddi giita cac ddi tugng véi
nhau.

Chuong trinh 6.15 minh hoa cach trinh bay gridbag: Tao ra ba nut nhan trong frame, mdi

nut c6 mot sO rang budc khac nhau vé kich thudce va vi tri.

Chuwong trinh 6.15

package vidu.chuong6;
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import java.awt.*;
public class GridBagLayoutDemo {
public static void main(String[] args) {

// Khai bdo va khdi tao frame cé tiéu dé
Frame myFrame = new Frame (“Frame has somes buttons!”);
myFrame.setSize (300,150) ; // Pinh kich c& frame
GridBagLayout layout = new GridBagLayout () ;
myFrame.setLayout (layout) ; // Pinh céach trinh bay

// Khai bdo dbéi tuong rang bubdc
GridBagConstraints cts = new GridBagConstraints();

cts.fill = GridBagConstraints.BOTH;

// Buttonl: vi tri (1,1), kich thudc (1,1)
Button btnl = new Button(“"Clickl’, :
cts.gridx = 1;

1;

cts.gridy
cts.gridheight = 1;
cts.gridwidth = 1;

layout.setConstra’ itsy 'mnl, cts,; // Pinh rang budc
myFrame.add (btr~, // G&n vao frame
// Button2: vi . % (2,2), kich thudc (1,1)

Button btn2 = new . .cton(“Click2”);
cts.gridx = 2;
2;

cts.gridy
cts.gridheight = 1;
cts.gridwidth = 1;
layout.setConstraints (btn2, cts); // Pinh rang budc

myFrame.add (btn2) ; // G&n vao frame

// Button3: vi tri (3,3), kich thudc (1,1)
Button btn3 = new Button(“"Click3”);
cts.gridx = 3;

3;

cts.gridy
cts.gridheight = 1;
cts.gridwidth = 1;
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layout.setConstraints (btn3, cts); // Pinh rang budc

myFrame.add (btn3) ; // GAn vao frame

myFrame.setVisible (true) ; // Hién thi frame

£ Frame has somes buttons!  [Z][E]3]

Click2
Click3

Hinh 6.14: Két qua demo Gridbag layout

6.3.5 Trinh bay Null Layout
Céch trinh bay Null Layout s& trinh bay cac ddi +.ong khong theo mot quy tic nao. Tat ca
déu do nguoi dung tu dinh vi va thiét 1ap kick «u.  cho mdi d6i tuong.
e Dinh vi ddi trong bang phuong tb”  setLocatio.
<pbi tuong>.setLocat.o. (Po. t);
e Dinh kich thudc d6i tuon-, 0a. - phuong tn ¢ setSize():
<pbi tuong>.se*"ize(in. int);
e Ngoaira, c6 thé v -~ dinh /i, vira dinh kich thu6c cho dbi twong théng qua phuong
thirc:
<pbi tuong>.setBc .ds(int, int, int, int);
Trong d6, hai tham sé dau dinh vi ddi twong, hai tham s6 sau dinh kich thudc ddi tuong.
Chuong trinh 6.16 minh hoa cach trinh bay tu do Null layout: tao ra hai nit nhan va gan

vao frame theo hai cach khac nhau.

Chwong trinh 6.16
package vidu.chuong6;
import java.awt.*;
public class NullLayoutDemo{
public static void main(String[] args) {

// Khai bdo va khdi tao frame céd tiéu dé

Frame myFrame = new Frame (“Frame has somes buttons!”);
myFrame.setSize (300,150); // Pinh kich c¢& frame
myFrame.setLayout (null) ; // Pinh céach trinh bay
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// Buttonl: vi tri (10,30), kich thudc (100,40)
Button btnl = new Button(“"Clickl”);
btnl.setSize (100, 40);

btnl.setLocation (new Point (10, 30));

myFrame.add (btnl) ; // GAn vao frame

// Button2: vi tri (70,120), kich thudc (50,20)
Button btn2 = new Button (“"Click2”);
btn2.setBounds (70, 120, 50, 20);

myFrame.add (btn2) ; // G&n vao frame

myFrame.setVisible (true); // Hién thi frame

£ Frame has somes g ﬂ

Clickt

B’ " 15:Ké 14 demo Null layout

6.4 HTML & APPLET

Applet 1a mot chuong trinh Java c6 thé chay trong c4c trinh duyét web c6 hd trg Java. Tat
ca cac applet déu 1a cac 16p con ciia 16p Applet. Dé tao applet, ta can import hai géi sau:
import java.applet.*;
import java.awt.*;
6.4.1 CAu triic ciia mdt Applet

CAu triic tong quat cia mot applet nhu sau:
public class <Tén 16p applet> extends Applet({

// C&c thudc tinh

public void init () {..}

public void start () {..}

public void stop() {..}

public void destroy () {..}
// Cac phuong thuic khac
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Céc phuong thirc co ban cua mot applet:

o init(): Khéi tao cac tham sd, néu co, cua applet.

e start(): Applet bit dau hoat dong.

o stop(): Cham dut hoat dong cua applet.

e destroy(): Thuc hién cac thao tac don dep trude khi thoat khoi applet.

Luuy:
e Khong phai tat ca cac applet déu phai cai dat ddy du 4 phuong thirc co ban trén.
Applet con co thé cai dat mot sé phuong thire tuy chon (khong bt budc) sau:

e paint(Graphics): Phuong thirc v& cac dbi tugng giao dién bén trong applet. Céac
thao tac v€ nay dugc thuc hién bdi doi tugng d6 hoa Graphics
(13 tham sb dau vao).

e  repaint(): Dung dé vé& lai cac di tuong trong applet. Phuong thirc ndy s&
tu dong goi phuong thirc undate().

e update(Graphics): Phuong thic nay 7 rgc goi sau khi thyc hién phuong thirc
paint nham ting hi” 1 qua 3. Phuong nay sé& tu dong goi phuong
thirc paint().

Chuong trinh 6.17 cai dat mot apple. don gi.  mdi phuong thirc s& in ra thong béo rang

applet dang & trong thoi diém tur ag g,

Chuwong trinh 6.17
package vidu.chuong6;
import java.awt.*;
import java.applet.*;
public class SimpleApplet extends Applet({
private StringBuffer buffer; // Chudi théng béo

public void init () { // Khoéi tao
buffer = new StringBuffer();
addBuffer (“initializing..”);

}

public void start () { // Kich hoat
addBuffer (“starting..”);

}

public void stop () { // Dung
addBuffer (“stopping..”) ;
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}
public void destroy () { // Thoat

addBuffer (“unloading..”) ;

private void addBuffer (String newBuffer) {
buffer.append (newBuffer) ; // Thém thdéng béo

repaint () ;

public void paint (Graphics g) {
g.drawString (buffer.toString(), 5, 15); // Hién thdéng béo

6.4.2 Swr dung applet
Applet khong thé chay nhu mot tng dur  Tava doc 1, (6 khong c6 ham main), ma né
chi chay duoc khi duoc nhing trone, .6t v "¢ HTML (dudi .htm, .html) va chay bang
mot trinh duyét web thong thuon«,.
Céc budc xay dung va st dune n:dt app. “ bao gom:
e (i dat chuong tr’ “c6 d 1g mot arplet nhu muc 6.4.1
e Bién dich ma nguoén . ~h 16p .class
e Nhuing ma .class cta appl: . vao trang html.
Dé nhung mot applet vao mot trang html, ta ding thé (tag) <Applet> nhu sau:
<APPLET CODE = “Tén file applet.class”
WIDTH = “Chiéu réng”
HEIGHT = “Chiéu cao”>
</APPLET>
Trong do:
e Tén applet 12 tén file ma ngudn da bién dich thanh file chay c6 dudi .class cua Java.
e Chiéu rong va chiéu cao 1a kich thudc ctia ving trén trang html ma applet s& dugc
dat vao.
Vi dy, trong trang myHtml.htm c6 chira ngi dung nhu sau:
<HTML>
<HEAD>
<TITLE> A simple applet </TITLE>
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</HEAD>

<BODY>
This is the output of applet:
<APPLET CODE = “SimpleApplet.class” WIDTH=200 HEIGHT=20>
</APPLET>

</BODY>

</HTML>

s€ nhung applet da dugc dinh nghia trong chuong trinh 6.17 vao mot vung c6 kich thudc
200*20 trong trang myHtml. By gio, ta c6 thé kiém nghiém chwong trinh applet cua
minh bang cach md trang myHtml trén cac trinh duyét thong thuong.

Chuong trinh 6.18 cai dat mdt applet c6 chitc ndng tuong tu nhu chuong trinh 6.7, thuc
hién cac thao tac tinh toan co ban trén hai s6. Ngoai trir viéc day 1a mot applet, nén c6 thé
chay trén mdt trang html.

Chwong trinh 6.18

package vidu.chuong6;

import java.awt.*;

import java.awt.event.*;

import java.applet.*;

public class AppletDemo =xten Applet implements ActionListener({
Label 1bl1l, 1bl2?. 1lbl 3;
TextField txtl, t 2,

Button btnCong, btn: -. btnNhan, btnChia, btnThoat;

public void init () {

this.setLayout (new GridLayout(6,2)); //Ché d&& hién thi 6
dong, 2 cbét

1bll = new Label(“So thu nhat:”); // Nhan sb thu nhit
this.add (1bll);

txtl = new TextField(); // O vdn ban sb tht nhit
this.add (txtl);

1bl2 = new Label (“So thu hai:”); // Nhan sb tht hai
this.add (1bl2);

txt2 = new TextField(); // O v&n ban sbé tht hai
this.add (txt2);

1blKg = new Label () ; // Nhan két qua

this.add (1blKq) ;
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this.add (new Label());

// Cac ntt nhén

btnCong = new Button (“Cong”) ; // Nat céng
btnCong.addActionListener (this); // Bit su kién
this.add (btnCong) ;

btnTru = new Button (“Tru”); // Nut tru
btnTru.addActionListener (this);

this.add (btnTru) ;

btnNhan = new Button (“Nhan”) ; // Nut nhan
btnNhan.addActionListener (this);

this.add (btnNhan) ;

btnChia = new Button (“Chia”); // Nut chia
btnChia.addActionlListener (this);

this.add (btnChia);

btnThoat = new Button (“Thoat”', // Nut thoat
btnThoat.addActionListener (t. is);

this.add (btnThoat) ;

/* Phuong thtic xit _. -~u kiéi. ~0% dugc nhén */

public void act. nPer ormed(ActionEvent ae) {

float x Float. arseFloat (txtl.getText());

float y = Float.pa. eFloat(txt2.getText());

float kg = 0;

if (ae.getSource () == btnCong) // Cébng hai sb
kg = x + vy;

if (ae.getSource () == btnTru) // Tru hai sbé
kg = x - vy;

if (ae.getSource () == btnNhan) // Nhan hai sb
kg = x*y;

if (ae.getSource() == btnChia)s&&(y != 0) // Chia hai sb
kg = x/y;

if (ae.getSource () == btnThoat) // Thoat khdéi chuong trinh

System.exit (0);
// Thay dbi néi dung két qua
1blKg.setText (“Ket qua la: ” + String.valueOf (kq)):;
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repaint () ; // V& lai cac dbi tuong

Khi nhung applet nay vao mot trang html bat ki, ta c6 thé kiém tra thdy rang n6 c6 chirc
nang tuong ty nhu img dung 6.7.
Luwu y, su khac nhau gitta mét application va mét applet:
e Application 1a mét ing dung Java doc lap, no6 co thé chay doc 1ap trén may ao Java.
Trong khi d6, applet chi chay dugc khi nhung trong mot trang html, chay nho vao

cac trinh duyét web co hd tro Java.
e Application chay dua vao ham main(). Trong khi do, applet khong c6 ham main().

e D¢ hién thi cac thong bao, application dung System.out.println(). Trong khi do,
applet dung phuong thirc drawString() cua 16p Graphics.
6.4.3 Truyén tham s cho Applet
Trong nhiéu truong hop, applet phai phu thu”c . ~ cac tham sd & bén ngoai truyén vao.
Khi d6 ta c6 thé dung thé PARAM ctia htr | ad truye.  wam s6 cho applet. Ct phap:
<APPLET CODE = “Tén file a~»le. ~lass”
WIDTH = “Chiéu rdéng”
HEIGHT = “Chiéu cac ’>
<PARAM NAME=' re. »ién” \ "JE="Gia tri”>
// Cac ti n sé khac
</APPLET>
Khi d6, trong ma ngudn cua app't, ta ding phuong thirc getParameter() dé doc gia tri cac
tham sd duoc truyén vao:
getParameter (Tén bién);
Chuong trinh 6.19 minh hoa viéc truyén tham s cho mot applet: Applet m6 phong giao
dién tim kiém: mot nhin huéng dan, mot 6 van ban va mot nut nhan. Tuy vao ngon ngi
ma nhin va nit nhin c6 gia tri text khac nhau. Bién ngdn ngir 1a mot tham sb truyén tir

trinh duyét vao. (Pay la mé phong giao dién, co ché tim kiém khong hoat dong).

Chuwong trinh 6.19
package vidu.chuong6;
import java.awt.*;
import java.applet.*;

public class ParamDemo extends Applet{
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}

Label 1bl;

Button btn;

TextField txt;

this.add (btn®

public void init () {

this.setLayout (new GridLayout (2,2)); //Ché& d& hién +thi 6
dong, 2 cbét
String langue = getParameter (“langue”);// Loai ngdn ngit
if (langue.equals (“vn”)) { // Tiéng Viét
1bl = new Label (“Nhap tu khoa”); // Nhdn sb thu nhit
btn = new Button(“"Tim kiem”) ; // Nut cdng
}else if (langue.equals (“fr”)) { // Tiéng Phéap
1bl = new Label (“Tapez des mots”);
btn = new Button (“Chercher”);
}else{ // Tiéng Anh, mic dinh
1bl = new Label (“Enter keys’
btn = new Button (“Searcbh”, ;

txt = new TextField()
this.add (1lbl);
this.add (txt);

Khi do, applet phai dugc nhing vao trang html véi doan ma nhu sau:

<APPLET CODE =

“ParamDemo.class” WIDTH = 200 HEIGHT = 20>

<PARAM NAME="langue” VALUE="wvn”>

</APPLET>

Ta co thé thay thé value cua param bang cac gia tri “vn”, “fr” va “en” de¢ thay dugc cac

ché do ngdn ngir khac nhau duoc hién thi trong applet.
6.5 GIOI THIEU VE SWING

Swing la thu vién 13p trinh mé rong cia Java. N6 mo rdng cac doi tugng giao di¢n do hoa

co ban ctia Java. Swing con duoc goi 1a thu vién JEC (Java Foundation Class). Khi mudn

su dung cac ddi tuong dd hoa cua thu vién nay, ta phai khai bao chi thi:

import javax.swing.*;
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6.5.1 Mé rong cac ddi twong component
JFC mé rong cac ddi twong co ban cua java thanh cac 16p twong tng, ngoai trir viéc co
thém chit “J” & dau mdi tén 16p:

Button -> JButton

Label -> JLabel

TextField = JTextField

TextArea -> JTextArea

Checkbox = JCheckbox

List - JList

Menu - JMenu

Céc 16p mé rong nay co day du cac phuong thirc cta cac ddi twong 16p co ban cia thu
vién java.awt. Ngoai ra, chung duoc bo sung mot sé phuong thire tao hiéu tng giao dién.
Chuong trinh 6.20 minh hoa viéc st dung ddi tuong JButton. bPéi tuong JButton dugc mo
rong thém mot sb tinh ning sau:

e JButton(String, Icon): Khdi tao mot - at n. ' voi mot tén nhin va mot anh nén.
Anh nén c6 kiéu icon (tham s tht ™ ai).

e setMnemonic(char): Dinh phi~.i ..t che ~at 1énh. Khi nguoi dung nhan “Ctrl+phim
tat” thi nat 1énh cling thuc .n. vong ty nhy .«hi ta click chudt vao ntt 1énh.

e setBorder(new MatteP-=aer(int, . * int, int, Icon)): Thiét 1ap khung nén cho nut
v6i cac tham sd: ™ hoang :ach tir c.uir dén bién (46 rong bién) theo cac chiéu trén
dudi, trai phai, cudi « -~ 13 anh nén cho nut.

e setBorder(new LineBora. “int)): Thiét lap vién cho nat dang hinh chit nhat, tham
sO xac dinh mau cho vién cia nat. Ngoai ra, tham sb cua phuong thirc nay con co
thé 1a cac 10p SoftBevelBorder, EtchedBorder va TitleBorder.

e setToolTipText(String): Thiét 1ap dong tooltip cho ddi twong. Dong nay s& hién ra

khi ta di chudt 1én d6i twong trén cira so.

Chuwong trinh 6.20
package vidu.chuong6;
import javax.swing.*;
public class JButtonDemo extends JFrame{
public static void main(String[] args) {
// Khai bdo va khdi tao frame céd tiéu dé
JFrame myFrame = new JFrame (“Frame has somes buttons!”);

myFrame.setSize (300,150); // Pinh kich c¢& frame
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// Gid su ta cbé file anh myImage trong cung thu muc

Icon myIcon = new Imagelcon (“myImage.gif”);

// Buttonl: cé nén 1la anh

JButton btnl = new JButton (“Back Image”, myIcon);

// Gan tooltip cho nut

btnl.setToolTipText (“Button’s background is an image”);

myFrame.getContentPane () .add (btnl); // Ga&n vao frame

// Button2: cé bién l1la anh

JButton btn2 = new JButton (“Border Image”);

// Gan tooltip cho nut

btnl.setToolTipText (“Button’s border is an image”);
btn2.setBorder (new MatteBorder (17,70,10,10, myIcon)):;

myFrame.getContentPane () .add(* . ?); // G&n vao frame

myFrame.setVisible (true); , Hién thi frame

Trong chuong trinh nay <6 dong lénh gan cic dbi tuong vao frame bang cach
getContentPane(). Pay 1a phu g thitc mé rong cho cac dbi tugng khung chira container.
Su mé rong nay s& dugc trinh ba, chi tiét trong phén tiép theo.
6.5.2 Mé rong cac doi twong container
Tuong tu nhu cac ddi tugng component, cac ddi tugng container cling dugc mo rong
trong JFC thanh cac 16p c6 tén twong tng va thém ki tu “J” ¢ dau:

Frame -> JFrame

Panel - JPanel

Dialog - JDialog
Chuong trinh 6.21 minh hoa viéc st dung cac dbi trgng mo rong cua khung chtra Frame
thanh JFrame. Khung chtta JFrame c6 nhiéu tang trinh dién khac nhau, cac tang la trong
sudt va chong khit 1én nhau, khién cho ta vin c6 cam gidc cac d6i tugng duoc trinh bay
trén cing mot mat phang nhu khung chtra Frame ciia thu vién chuan AWT.

Mot sb tang hay sir dung ctia 10p JFrame (theo thir ty tir trong ra ngoai):
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e ContentPane: La tang thuong dung nhét, ting ndy dung dé chta cac ddi tugng
component co ban nhu button, label, text, list...

e MenubarPane: Tang danh dé chia cic loai menu cia frame nhu Menubar,
PopupMenu.

e GlassPane: Tang ngoai cung, thuong dung dé chira cac tooltip ctia cac dbi tuong
trong tang Content. Khi ta set tooltipText cho mot ddi twong, tooltip d6 sé& tu dong
dugc add vao tang Glass.

Dé truy nhap vao mot tang bat ki, ta dung phuong thiic ¢6 tén:

get + <Tén cua téng>();

Vi du:
JFrame myFrame = new JFrame (“My JFrame”);
myFrame.getContentPane () .add (“Center”, new JButton (“Test”));

s& gan mot nit nhan cé nhan Test vao tang Content ctia khung chira myFrame.
Chuong trinh 6.21 minh hoa viéc gan cac di tuone -0 cac tang khac nhau:
e Gin mot nat nhan vao ting ContentPane.

e Gin mot thanh Menubar c6 chtra m "t menu Fi.  vao tang MenubarPane.

Chuong trinh 6.21

package vidu.chuong6;

import javax.swina *;

import java.awt.even 7;

public class JFrameDemc viends JFrame implements ActionListener{
private JMenuBar myBar;

private JMenu myMenu;

public JFrameDemo () {
super (“JFrame demo”) ;
JButton btn = new Jbutton();
// G&n nGt nhdn vao tdng ContentPane

this.getContentPane () .add (“Center”, btn);

myBar = new JMenuBar () ;

myMenu = new JMenu(“File”);
myMenu.add (new JMenultem (“Open”)):;
myMenu.add (new JMenultem (“New”)) ;

myMenu.add (new JSeparator()):;
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myMenu.add (new JMenultem (“Save”));
myMenu.add (new JMenultem(“Save As”));
myMenu.add (new JSeparator());
myMenu.add (new JMenultem (“Exit”));
myMenu.addActionListener (this);
myBar.add (myMenu) ;

// G&n menubar vao tdng MenubarPane

this.getJMenuBar () .add (myBar) ;

// Phuong thiic badt sy kién click vao nut déng frame
this.addWindowListener (new WindowAdapter () {
public void windowClosing (WindowEvent e) {

System.exit (0) ;

/* Phuong thtc xt 11 sy kién
public void actionPerfo- wmed (Acti “~Event ae) {
if (ae.getActionCor ana .equals “Exit”)) {

System.exit (7,

public static void main(String[] args) {

// Khai bdo va khdi tao frame cé tiéu dé

JFrameDemo myFrame = new JFrameDemo () ;
myFrame.setSize (300,150); // Pinh kich c¢& frame
myFrame.setVisible (true) ; // Hién thi frame

Luuy:

Vi cac d6i tuong mo rong cua thu vién JFC duoc bd sung kha nhiéu tinh ning, dic biét 1a
céc tinh nang do hoa, do d6, cac ddi twong nay co nhugc diém 1a rat cong kénh. Vi li do
nang tai, cho nén hién nay, cac ddi tuong cta thu vién JFC van it duoc phé bién trong cac

ung dung applet.
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6.6 CASE STUDY IV
Trong phan nay, ta s& minh hoa cach st dung cac dbi twong dod hoa cua thu vién chuan
AWT dé viét mot chuong trinh mé phong moét may tinh Calculator.

e Tao mdt frame lam khung chuong trinh, tiéu dé 1a “Java Calculator”

e Phia trén la mot Label (hoac 6 van ban déu duoc, nhung néu dung 6 van ban thi
khong cho edit) dé hién cac sé duoc nhap vao va két qua tinh toan.

e Phia dudi 1 cac nut nhan twong (mg voi cac chit s va phép toan. Nhung dé nhém
cac ndt nhan cho ddng bo va layout dep mat, ta nhém chung vao mot Panel.

e Khi d6, frame s& chira truc tiép hai d6i tuong: label va frame. Ta st dung layout
kiéu null, va x4c dinh vi tri chinh xac cho label va panel.

o Ddi voi Panel, ta ciing ding GridLayout. Vi ¢6 10 niit nhdn s Va cac niit nhn toan
tu: nit cong, nit nhan, nut chia, nut trir, nut can bac hai, nut phéy thap phan, nut
béng, nat luy thira, nat nghich dao, nat reset. Nén sé& tao thanh 4 dong, 5 cot: mbi
dong gdm c6 3 nit sb va hai nat chirc ning:

- Dong 1:cacnut 7, 8,9, cong, re,ev 7).

- Dong 2: cac nat 4, 5, 6, trr uy hura.

- Dong3:cacnutl, 2,3 ..han,. hich dao.

- Dong 4: cac nut 0. .o, ohan, nat v .g, nlt chia, nut can bac hai.

e Véi cac nat s6 va nat #~*n phan, . ¢ click vao nit thi ki tw trong tmg dugc hién 1én
trén label.

e Véi cac niit chirc ndn,  <hi click vao thi thuc hién phép toan va hién két qua ra man
hinh, néu co.

e Khi click vao nat bang (két qua) thi hién két qua trén label.

Chuong trinh 6.22 cai dat chi tiét chuong trinh nay.

Chwong trinh 6.22

package vidu.chuong6;
import java.awt.*;
import java.awt.event.*;
import java.lang.Math;

public class CalculatorDemo extends Frame implements

ActionListener{
private boolean operatorState; // Trang thai cta phép toan
private int operator; // Toadn tu thuc hién

private float oldIterator; // $6 hang trudc
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private Label 1bl;

private Panel pnl;

private Button btn0O, btnl, btn2, btn3, btn4, btn5, btné6,
btn7, btn8, btn9, btnPoint, btnReset, btnAdd, btnSub,
btnMul, btnDiv, btnPow, btnSgrt, btnRev, btnResult;

public CalculatorDemo () {
super (“Java Calculator”);
this.setSize (250, 250);
this.setResizable (false); // Khéng cho thay
size

this.setLayout (null); // Thiét lap layout

1bl = new Label ("0"); // Nhan két qua
1bl.setAlignment (2) ;

1bl.setSize (240, 30);

1bl.setLocation (5, 25);

this.add(1bl);

Panel pnl = new Pa .el, - // Panel chta céac nut
pnl.setSize (240 ~90);

pnl.setLocat” n(5, 35);

pnl.setLayout (1 GridLayout (4, 5)); // Thiét 1lap layout
this.add (pnl) ;

btn7 = new Button (“77); // Nut sbé 7

chudt

pnl.add (btn7) ; // G&n vao panel

btn8 = new Button (“8”); // Nut sb 8
btn8.addActionListener (this);

pnl.add (btn8) ;

btn9 = new Button (“97); // Nut sbé 9
btn9.addActionListener (this);

pnl.add (btn9);

btn7.addActionListener (this) ; // B&t su kién click
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btnAdd = new Button (“+”); // NUt phép toan cdéng
btnAdd.addActionListener (this) ;
pnl.add (btnAdd) ;

btnReset = new Button (“C”); // NuUt reset
btnReset.addActionlListener (this) ;
pnl.add (btnReset) ;

btn4 = new Button (“4”); // Nat sb 4
btnd.addActionlListener (this) ;
pnl.add (btn4) ;

btn5 = new Button (“5”); // Nat sb 5
btn5.addActionListener (this);
pnl.add (btnb) ;

btn6 = new Button (“6”):; // Nat sb 6
btn6.addActionlListener (thi.

pnl.add (btno6) ;

btnSub = new Brr'__. ~(“-"); // NUt phép todn tru
btnSub.addAc. »nLi¢ cener (tnis);

pnl.add (btnSub),

btnPow = new Button (“x"y”); // Nut phép toan luy thua
btnPow.addActionListener (this);
pnl.add (btnPow) ;

btnl = new Button (“17); // Nut sb 1
btnl.addActionListener (this);

pnl.add(btnl);
btn2 = new Button (“27); // Nut sbé 2
btn2.addActionListener (this);

pnl.add (btn2);

btn3 = new Button (“3”); // Nut sbé 3
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btn3.addActionListener (this);
pnl.add (btn3);

btnMul = new Button (“*”); // NUt phép toan nhéan
btnMul .addActionListener (this) ;
pnl.add (btnMul) ;

btnRev = new Button (“1/x”); // Nuat phép toan nghich
dao
btnRev.addActionListener (this);

pnl.add (btnRev) ;

btn0 = new Button (“07); // Nut sbé 0
btn0.addActionListener (this);

pnl.add (btn0) ;

btnPoint = new Button (“.”): // Nut diu thap phéan
btnPoint.addActionlListener ~his);

pnl.add (btnPoint) ;

btnResult = new = *ton (™ \; // Nut két qua
btnResult.ad” <tiol Listener (this);

pnl.add (btnResu 1 ;

btnDiv = new Button (“/”); // Nut phép todn chia
btnDiv.addActionListener (this) ;

pnl.add (btnDiv) ;

btnSgrt = new Button (“Sqgrt”); // Nat phép toadn can Dbéac

hai
btnSgrt.addActionListener (this);
pnl.add (btnsSqgrt) ;

operatorState = true;

operator = -1;

oldIterator = 0;

this.addWindowListener (new WindowAdapter () {

public void windowClosing (WindowEvent e) {
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System.exit (0);

/* Phuong thuc xu 1i su kién */
public void actionPerformed (ActionEvent ae) {
float result;
float newlterator = Float.parseFloat (1lbl.getText());
if (ae.getSource () == btnResult) {
switch (operator) {
case 0:
result = oldIterator + newlterator;
1bl.setText (String.valueOf (result));
break;
case 1:
result = oldIte~a.or - ~=wlterator;
1bl.setText (Str. ~.valueO. result));
break;
case 2:
resrr .. - oldIt -ator * newlterator;
1. set’ axt (String.valueOf (result));
brea.
case 3:
if (newlterator != 0) {
result = oldIterator/newlIterator;
1bl.setText (String.valueOf (result));
}
break;
case 4:

result = (float)Math.pow(oldIterator,

newlterator);
1bl.setText (String.valueOf (result));
break;
}
operator = -1;

operatorState = true;
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}

return;

if (ae.getSource () == btnRev) {

newlterator = Float.parseFloat (lbl.getText());
if (newIterator !'= 0){

result = (float)l/newlterator;

1bl.setText (String.valueOf (result));
}

operator = -1;
operatorState = true;
return;

}

if (ae.getSource () == btnSqgrt) {

newlterator = Float.parseFloat (lbl.getText());
if (newIterator >= 0) {
result = (float)Math.sqgr. ewlterator);
1bl.setText (String.velu=0f (r ult));
}

operator = -1;
operatorState = tru.
return;
}
if (ae.getSource, == btnPoint) {

1lbl.setText (1bl. =tText () + “.”);

return;

}

if (ae.getSource () == btnAdd) {
operator = 0;
operatorState = true;

oldIterator = Float.parseFloat (lbl.getText());

return;

}

if (ae.getSource () == btnSub) {
operator = 1;
operatorState = true;

oldIterator = Float.parseFloat (lbl.getText());

return;

CuuDuongThanCong.com
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}

if (ae.getSource () == btnMul) {
operator = 2;
operatorState = true;

oldIterator = Float.parseFloat (lbl.getText());

return;

}

if (ae.getSource () == btnDiv) {
operator = 3;
operatorState = true;

oldIterator = Float.parseFloat (lbl.getText());

return;

}

if (ae.getSource () == btnPow) {
operator = 4;
operatorState = true;

oldIterator = Float.parcerloat., "l.getText());

return;

}

if (ae.getSource() = L ‘"Reset){
operator = -~
operatorSL. ~e = _’rue;
oldIterator = ;

1bl.setText ("0",
return;
}
// Trudng hop click vao nat sb
if (operatorState) { // Bat dau sb méi
1bl.setText (ae.getActionCommand()) ;
operatorState = false;
lelse // G& tiép sb cii

1bl.setText (1bl.getText () + ae.getActionCommand()) ;

public static void main(String[] args) {
// Khai bdo va khoi tao frame

CalculatorDemo myFrame = new CalculatorDemo () ;
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myFrame.setVisible (true) ; // Hién thi frame

Chuong trinh 6.22 sé& cho két qua nhu hinh 6.16:

£ Java Calculator FEX
I
4 A B = Y
1 2 3 * 0
0 ; = i Sort

Hinh 6.16: Két qua den . vase study

TONG KET CHUONG 6

Noi dung chuong 6 da trinh bay pb-.ong phap 3o trinh giao dién vdi cac dbi twong trong
thu vién chuan AWT cua Java:

e Cac ddi tugng c6 cF.. 4ng lan. -4t chia cho cac ddi twong giao dién: Frame,
Panel, Dialog.

e Cac ddi twong la th. “ phan giao dién: Label, Button, TextField, TextArea,
Checkbox, List, Menu.

e Phuong phap nam bat va xir 1i cac su kién diac thu cua tung ddi tuong giao dién.
e (Céic phuong phap trinh bay trén cic vat chwtra: FlowLayout, GridLayout,
BorderLayout, GridBagLayout, NullLayout.
Chuong 6 cling gidi thi¢u mot phuong phap lap trinh giao dién Java dugc nhung trong cac
trang web, do 1a 1ap trinh applet:

e (Céch tao ra mot applet voi cac phuong thue co ban.

e (Céch nhing mot applet vao mot trang web.

e Cach kiém nghiém mot applet sau khi nhting vio trang web bang cac trinh duyét.
Ngoai ra, chuong nay ciing gi6i thiéu cach s dung thu vién cac d6i twong dd hoa mo
rong JFC cua Java. Cac dbi tuong cua thu vién JFC c6 chirc nang hoan toan tuong tu Cac
d6i twong twong tmg trong thu vién chuan AWT. Ngoai ra, ching con duoc bd sung thém

mot sO kha nang d6 hoa cao cap.
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CAU HOI VA BAI TAP CHUONG 6
1. Viét chuong trinh thay d6i mau nén cta frame theo lya chon cia ngudi ding:

e Tao ra c4c nat nhin c6 tén theo cidc mau: Blue, Cyan, Gray, Green,
Magenta, Orange, Pink, Red, White, Yellow.
e Khi click chudt vao nat nao, mau nén cta frame s& ddi theo mau do.

2. Viét chuong trinh thay d6i mau nén trong bai 1 bang 6 vin ban. Tao ra mot 6 vin
ban duy nhat, khi ngudi ding gd vao mot trong s6 cac mau trong bai 1 va gd enter,
mau nén cua frame s& d6i theo mau d6. Néu nguoi ding gd sai mau, khong lam gi
ca.

3. Viét chuong trinh thay d6i mau nén trong bai 1 bang nat chon radio. Tao mot
nhdém céc nut radio twong tng vdi cac loai mau. Khi mau nao dugc chon, mau nén
clia frame s& thay d6i theo mau do.

4. Viét chuong trinh thay d6i mau nén trong bai 1 bang danh sach chon list. Tao mot
List c6 céc item tuong ting voi cac loai mar hi mau nao dugc chon, mau nén cta
frame sé& thay d6i theo mau do.

5. Viét chuwong trinh thay d6i mau nép trcug ba,  bang menu. Tao mot menubar, trén
do co gén mot menu tén 13 color, k. click chuo vao mune color, s& sd Xuéng cac
mau twong ng trong bai 1 <hi mau . - dugce chon, mau nén cua frame s& thay
d6i theo mau do.

6. Viét chuong trinh tF., i maun. trong bai 1 bang menu popup. Tao mdt menu
popup trong frar.. khi ¢ ick chudc phai Ién frame, s€ hién ra menu gém cac mau
tuong Ung trong bai  Khi mau nao dugc chon, mau nén cua frame s& thay do6i
theo mau do.

7. Viét lai cic chuong trinh trong cac bai tap 1 dén 6 dudi dang applet va nhing
ching vao trang myHtmlhtl dé chay. (Trang nay phai cting thu muc véi cac 16p

vura cai dat va bién dich).

183

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

CHUONG 7

THU VIEN CAC COLLECTION TRONG JAVA VA AP
DUNG.

Chuong nay gi6i thiéu thu vién Collections, cac thanh phan, cach st dung. Day 13 noi

dung quan trong dé sinh vién ning cao k¥ ning 1ap trinh hudng dbi twong véi Java

184

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

7.1 Céc thanh phan ciia Collection

Hinh v& dudi ddy mé ta cu tric chung ctia cac thanh phan trong thu vién collection
no6i chung. Trong do:

e Phia trén Ia c4c interface mo ta cac ki€u co ban va dugc hién thyc hoa trong cac
16p ¢ murc dudi.
e (Céc lop trong cau trac cay sé co tap hanh dong tuong tu nhau dya trén viée cai

dit cac ham thdng nhat (gi6i thiéu trong phan sau).
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<<interface>>

<<interface>>
Collection

<<interface>>

<<interface>>

Set List Queue
v 4 »\ iy il
<<interface>>
SortedSet
X
HashSet LinkedHashSet TreeSet Arraylist Vector LinkedList PriorityQueue
Object <<interface>>
) Map
LA B \
' <<interface>>
SortedMap
v
Arrays Collections Hashta (e ‘mkedHashMap HashMa TreeMap
L P
implements extends
Hinh 7.1: CAu trac ¢ 16p trong thu vién Collection
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7.2 Giéi thi¢u Collection:
Dinh nghia: Mt Collection dai dién cho 1 nhém céc ddi tuong va dugc xac dinh nhu
cac phan tir ciia nd.

e Collection interface duoc dung dé truyén tp cac ddi twong ma yéu cau téng
quat duoc dat 1én hang dau. Vi dy, thong thudng tat ca nhirng cai dit collection
chung déu c6 1 ham khdi tao sir dung tham sb kiéu Collection. Him ndy con
duoc goi 12 ham khai tao chuyén dbi (conversion constructor), gitup khéi tao
collection m&i dé c6 thé chira duoc tit ca cac phan tir c6 trong mot Collection

nao d6. Hay hiéu theo mét cach khac, né cho phép ban chuyén kiéu Collection.

e @Gia su, cho vi dy, ban c6 1 Collection<String> c, c6 thé 1a List, Set hodc 1 dang
nao do cua Collection. Khai bao nay c6 thé a0 ra 1 ArrayList méi (1 cai dat

cua interface List).

Khai bao: List<String> list = new ArrayL.st<Su. ~g>(c);
Vi du vé 1 s6 phuong thire cta Colle” tion.
public interface Collection<E> . tends lterc. '=<E> {

// Thao tdac co badn

int size();

boolean iIsEmpty();

boolean contains(Object ele.nent);

// Ty chon

boolean add(E element);

// Tuy chon

boolean remove(Object element);

Iterator<E> iterator();

// Phép todn sé lwong 1ém (Bulk operations)
boolean containsAll(Collection<?> c);

/I TUy chon

boolean addAll(Collection<? extends E> c);
// Tuy chon
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boolean removeAll(Collection<?> c);
// Tuy chon

boolean retainAll(Collection<?> c);
// Tuy chon

void clear();

// Thao tac trén mang
Object[] toArray();
<T> T[] toArray(T[] a);

}
Qua nhiing vi du trén, ta thdy duoc rang Collection di dai dién cho 1 nhom céac dbi
tuong nhu thé nao. N6 chia nhimg phuong thirc cho biét ¢6 bao nhiéu phan tir
trong Collection (isEmpty, size), kiém tra “.em 1 phan tir nao d6 co6 & trong
Collection hay khong (contains), thém, ~oa “an tir (add, remove) va cung cap
vong ldp trong toan b Collection (iter- -or).
Phuong thirc add duoc dinh nghia .ut caw  kha tong quat. Phuong thire s& bao dam
réng Collection s€ chura phén v “m vao sau i 101 goi hoan tat, va tra vé true néu
Collection thay ddi theo 10 09i. Tu. "o tu, phuong thic remove duogc thiét ké dé
x6a mot thé hién cua p in tir 1 14t dinh <hoi Collection, gia dinh réng Collection co
chta phan tir, thi phuong . “.c tra vé true néu Collection thay ddi theo 10i goi.
Duyét Collection:

- C6 2 cach duyét Collection: (1) dung cu tric for- each; (2) st dung Iterators
Str dung for — each:
Céu trac for-each cho phép duyét Collection hoic Mang sir dung vong for. Vi du
sau in ra mdi phan tir trén 1 dong.
VD: for (Object o : collection)

System.out.printin(o);

Str dung Iterator:

Iterator 1a 1 ddi tuong cho phép duyét Collection, x6a phan tir trong Collection 1
cach co chon Iya. Tao 1 dbi tugng Iterator bang cach goi phuong thirc iterator.
Dudi day la interface Iterator:

public interface Iterator<E> {

boolean hasNext();
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E next();

void remove(); //optional
}
Phuong thirc hasNext tra vé true néu con phan tir, va phuong thirc next tra vé phan
tr tiép theo ciia vong lip. Phuong thirc remove x6a phan tir duoc tra vé boi next.
MJi lan goi ham next chi dugc goi 1 1an ham remove, va exception s€ sinh ra néu
quy tic nay khong duoc tuan thu.
Chu ¥ rang Iterator.remove 1a cach an toan DUY NHAT dé sira Collection trong
qua trinh duyét. Cac hanh vi khong xac dinh c6 thé sinh ra néu dung cach khac dé
duyét va sira( vi du dung céu trac for -each)
Str dung Iterator thay vi c4u trac for — each trong cac trudng hop:

« Xba phan tir hién tai. Cau triic for- each an vong ldp di, vi thé khong thé goi
ham remove. Do d6, cAu tric for-each Khong sur dung dé loc duoc.
« Lip song song qua nhiéu Collection

Phuong thirc sau day chi ra cach sir dung ' Iterc v dé loc 1 Collection tiy ¥ (duyét
qua Collection va x6a phan tt chi dirn,
static void filter(Collection<?> c) *

for (Iterator<?> it = c.iterat r(); 1. 3sNext(); )

if ('cond(it.next()))
it.remove();

}

Poan code trén mang tinh da hinh, n6 cé thé thuc hién trén bat ctt Collection nao
ma khéng quan tdm dén cach cai dat. Vi du trén da minh hoa su d& dang khi viét
thuat toan da hinh st dung Java Collection Framework.

Thao tac s luong 16n (Bulk)

Thao tac Bulk thuc hién 1 thao tac trén toan bo Collection. C6 thé cai dat nhiing
thao tac Bulk bang nhiing thao tac co ban, mic du trong phan 16n truong hop,
nhiing cai dat nay to6 ra kém hi¢u qua hon. Dudi day 1a nhitng thao tdc Bulk:
« containsAll — tra vé true néu Collection dich chta toan bd cac phan tir co
trong Collection chi dinh.

« addAll — thém tat ca phan tir trong Collection chi dinh vao Collection dich.

« removeAll — xda tat ca nhitng phan tir trong Collection dich ma CO TRONG
Collection chi dinh.
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« retainAll - x6a tat ca nhitng phan tir trong Collection dich ma KHONG CO
TRONG Collection chi dinh. Nghia 13, né chi giit lai nhitng phan tir c6 &
trong Collection chi dinh.

« clear — x6a toan bd phan tir trong Collection.

Giai thich:

- Tur cac dinh nghia trén, ta c6 thé mé ta dugc mot sd phuong thire dua trén 1y
thuyét tap hop nhu sau:

o containsAll: Nhin chung phuong thirc mé phong kha diing mdi quan
hé tap con — cha: tir hinh trén ta thy : Moi phan tr cia A phai nam
trong B hay B.containsAll(A) == true;

o addAll: La mé ph g cta ph.  hop, ta ciing c6 thé biéu dién dudi

dang gian do Ve :

o removeAll: D& dang nhan thay day 1a phép trir 2 tdp hop: xda nhiing
phan tir trong Collection hién tai ma c6 trong Collection tham sé. Ta

chi 14y phan con lai cta Collection hién tai
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U

A B

Difference of two sets
A-B

o retainAll: Phuong thirc nay 1a 1 mé phong cta phép giao: Xo6a phan tir
trong A ma khong cé trong B. Vay phan con lai cia tdp A chinh 13

giao cua 2 tap.

A

&

Phuong thtrc addAll rem. ~.All, retainAll tra vé true néu Collection dich dugc thay

dbi trong qud trinh thyc hién . * 2oi thao tac.
Minh hoa vé kha nang cua thao tac Bulk, ta léy vi du vé x0a tt ca cac thé hién cua
1 phﬁn tr chi dinh nao do, phﬁn tir e, khoi Collection c.

c.removeAll(Collections.singleton(e));

Cu thé hon, gia sir ta mudn x6a toan bo nhitng phan tir null khoi Collection.
c.removeAll(Collections.singleton(null));
Cau 1énh st dung Collections.singleton, 1 phuong thirc tinh, tra vé 1 Set bat bién

chi chtra nhitng phan tir xac dinh (khac null).

Thao tac mang (array):
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Phuong thtrc toArray dugc str dung nhu 1 cau ndi gitta Collection va cac API doi
cii (giao dién lap trinh ng dung), cai mudn dau vao (input) 1a mang. Thao tac
mang cho phép ndi dung cua Collection c6 thé dugc chuyén thanh 1 mang.

Vi duy, gid st c 1a 1 Collection. Poan code dudi day dua ra ndi dung cua ¢ duoc
biéu dién bang mang Object, c6 d6 dai mang bang véi sd phan tir trong c.

Object[] a = c.toArray();

Gia sir ¢ chi chira x4u (c6 thé ¢ c¢6 kiéu Collection<String>). Poan code dudi day
dua ra noi dung ctia ¢ duoc biéu dién bang mang String, d6 dai mang chinh 13 sb
Xau co trong c.

String[] a = c.toArray(new String[0]);
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7.3 Gidi thi¢u List va cach sir dung

Abstractlist —I

/1N

AbstractSequentiall ist Vector Avrraylist

T

LinkedList

Dinh nghia: List 1a mot Collection ¢6 thir . "ay con goi 1a 1 chudi) . List c6 thé
chira cac thanh phan gidng nhau. Ngoa: c.trc n.. ~ thira huong tir Colection , List
interface bao gom:
« Positional access (Truy » ~ vi tri) — . 4. Iy cic phan tir dua trén vi tri cla
chung trong List
« Search (Tim kiér) - th. kiém m. . di tugng quy dinh trong List va tra vé s6
V1 tri ciia no.
 lteration (Lap dilap la.  van dung tinh chét tudn tu cua danh sach
« Range-view - thuc hién cac hoat dong pham vi tuy y trong danh sach.
Vi du List interface:
public interface List<E> extends Collection<E> {
/I Positional access
E get(int index);
// optional
E set(int index, E element);
// optional
boolean add(E element);
// optional
void add(int index, E element);

// optional
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E remove(int index);
// optional

boolean addAll(int index, Collection<? extends E> c);

/l Search
int indexOf(Object 0);
int lastindexOf(Object 0);

/I 1teration
Listlterator<E> listlterator();

Listlterator<E> listlterator(int index);

// Range-view
List<E> subList(int from, int to);

}
Trong Java, INTERFACE LIST, bao g« ~ 3 phan I. ARRAY LIST, VECTOR VA
LINKED LIST. ArrayListg’ @ viéc ‘huc hién hoat dong tdt hon,
va LinkedList cung c4p hiéu udt. hon trong nhiing tinh huéng nhét dinh. Ngoai
ra, Vector da duoc trang L, . m dé th, 4ién List .
So sanh v&i Vector
Néu ban da sir dung Vector hsn dd quen véi nhing diéu co ban cua List . (T4t
nhién, List 1a mot interface, trong khi Vector la mot “thuc thi” cu thé) .List sira mot
sd thiéu sot API nho trong Vector . Viée sir dung Vector, chang han nhu phuong
thic elementAt va setElementAt , gitip ta dat tén rdo rang hon. Ta xem vi du dudi
day:
a[i] = a[j].times(a[k]);
Vector twong duwong:
v.setElementAt(v.elementAt(j).times(v.elementAt(k)), 1);
List twong dwong la:
v.set(i, v.get(j).times(v.get(k)));
Ban c6 thé dd nhan thay rang phuong thirc set di thay thé phuong thuc trong
Vector 1a setElementAt, dao nguoc thir ty cua cac ddi sé dé ching phu hop voi
hoat dong mang twong trng. Xem xé&t vi du sau:
gift[5] = "golden rings";
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Vector twong duong la:

gift.setElementAt("golden rings", 5);

List twong duong la:

gift.set(5, "golden rings");

Vi loi ich coa tinh nhat quin cta, phuong thucadd (int, E), thay
thé insertElementAt (Object, int) , ciing ddo nguoc thir tu cta cac ddi sb.

Ba thao tac pham vi trong Vector ( indexOf , LastindexOf , va setSize ) da duogc
thay thé boi Range-view (subList) manh mé& va phi hop hon rat nhiéu.
Collection Operations

Thuc thi remove ludn ludn loai bo su xuét hién dau tién cua cac ph?m tor quy dinh
khoi List . Thyc thi add va addAll luén luén ndi thém cic phan tir méi & cubi
list. Nhu vay, moc ndi ciu tric sau day tir List nay véi List khac.

listl.addAll (List2);

Pay 1a mot hinh thirc khong phé hily ciu tr'.c hi viét List thir ba bao gom List thu
hai ndi vao dau tién.

List<Type> list3 = new ArrayList<™vpe. "istl);

list3.addAll(list2);

Nhu set interface, List  bA  sung cac yéu cau bang phuong thuc
equals va hashCode @& hai .ist ddi ‘aong c6 thé duoc so sanh ma khéng quan
tam dén cac 16p thuc hic. dai List dbi tuong bang nhau néu chung c6 chtra cac
phan tir tvong ddng va giéng . au vé thir ty.

Truy cép vi tri va tim kiém trong List:

Céc hoat dong truy cip vi tri co ban (get, set, add and remove) gidng nhu
Vector ( elementAt, setElementAt , insertElementAt va removeElementAt ) co
mot ngoai 18 dang chu y. C4c thiét 1ap (set ) va loai bo(remove) cac hoat dong tra
vé gia tri cii dang dugc ghi dé hodc loai bo; cac Vector counterparts
( setElementAt va removeElementAt ) khong tra vé gia tri gi (void ). Cac hoat
dong tim kiém indexOf va LastIndexOf thuc hién chinh xac nhu cac hoat dong
trong Vector .

addAll thyc thi chén tit ca cac phan tir cia Collection xac dinh bat dau tir vi tri
duoc xac dinh trudce. Cac phﬁn tor dugc dua vao theo thir tu chung duogc tra vé boi
Collection‘s iterator. Xac dinh. Loi goi nay tuong tu 161 goi addAll trong
Collection.
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bay 1a mot doan code dé hoan d6i hai gia tri duoc 1ap trong mot Collection .
public static <E> void swap(List<E> a, int i, intj) {

E tmp = a.get(i);

a.set(i, a.get(j));

a.set(j, tmp);

TAt nhién c6 mot sy khac biét 16n. bay 1a mdt thuat toan da hinh: né hoan ddi hai
phan tirtrong bat ky List, bat ké loai phan tr nao. Pay la thuat toan trao doi c6 sir
dung phuong thirc swap:

public static void shuffle(List<?> list, Random rnd® *
for (inti = list.size(); i1 > 1; i--)

swap(list, i - 1, rnd.nextInt(i));

N6 chay tir cudi danh sach 1cn, nh, -+ 1an hodn d61 mdt phan tu bat ky vao vi tri
hién tai. Tat ca cac ho? « vi x. 7 ra voi .nd ndng nhu nhau. Cac chuong trinh ngan
sau day st dung thuat toa. ~ay d€ in céc tur trong danh sach do6i so cua no trong thur

tu ngau nhién:
import java.util.*;

public class Shuffle {
public static void main(String[] args) {
List<String> list = new ArrayList<String>();
for (String a : args)
list.add(a);
Collections.shuffle(list, new Random());

System.out.printin(list);
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Vong lap (Iterators)
List cling cung cap mét cach lip phong phu hon, duoc goi 1a Listlterator , cho phép
ban di qua cac List theo hai hudng, stra d6i List trong qua trinh ldp, lay duoc vi tri
hién tai cua vong 1ap. Vi du:
public interface Listlterator<E> extends lterator<t> {
boolean hasNext();
E next();
boolean hasPrevious();
E previous();
int nextindex();
int previousindex();
void remove(); //optional
void set(E e); //optional
void add(E e); //optional
}
Py 14 ciu 1énh tiéu chuan cho phér [Ap ~ thong qu.. mot list.
for (Listlterator<Type> it = list.li- *erator(lis.. ~e/)); it.hasPrevious(); ) {

Type t = it.previous();

Element(0) Elemeni({1) nent(2)  Element(3)

mEE e

5 vitri con trd

Viéc goi dén next va previous co thé duoc tron 1an, nhung ban phai can than mot
chut.Lan goi dau tién phuong thirc previous tra vé ciing mot phan tir nhu goi lan
cubi dén next . Tuong tu, khi goi next lan dau ciing tra vé cung mot phan tir nhu
lan goi previous cudi.
S& khong c6 gi phai bat ngd khi phuong thirc nextIndex lai tra vé chi s6 cua phan
tir, ma phan tir ndy s& dugc tra vé boi 101 goi ham next sau d6. Tuong tu nhu vay
v6i phuong thirc previousIndex va previous . Loi goi thuong dugc sir dung hodc dé
léy ra vi tri tim tha”iy phﬁn tr ndo d6 hodc dé ghi lai vi tri cua Listlterator dé mot
Listlterator khac véi vi tri (bat dau lip) giong hét co thé duoc tao ra.
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Ciing s& khong c6 gi bat ngd khi gia tri tra vé boi nextIndex luén ludn 16n hon 1
don vi véi gia tri duogc tra vé boi previousindex . Néu goi previousIndex khi con
trd & trude vi tri dau tién, giatri -1 sétrad vé, va gia tri list.size() s€ dugc tra vé khi
goi nextindex ma con tré & sau vi tri cudi cung . Dé viée cai dat duge chit chg, ta
nén st dung phuong thirc List.indexOf
public int indexOf(E e) {

for (Listlterator<E> it = listlterator(); it.nasNext(); )

if (e == null ? it.next() == null : e.equals(it.next()))
return it.previousindex();
// Element not found

return -1;

Luu ¥ rang indexOf tra vé gia tri it.previo’ sindex () miac du no duyét phan tir
trong List theo huéng dau danh sach tré 1. L, ‘0 1a it.nextIndex () s& tra vé chi s6
clia cac phan tir ma ching ta s& kién: . * va ching -~ mudn tra lai chi s ctia phan
tir chung ta da kiém tra
public static <E> void replace(’ ist<. > list, E va., E newVal) {
for (Listlterator<E> it = ... “stlterat. " it.hasNext(); )
if (val ==null ? it.nc *0) = - null : val.equals(it.next()))
it.set(newVal);
}
Phuong thire Add chén mét phan tir mai vao List ngay lap tirc trudce khi con tro tro
vao vi tri hién tai. Phuong thirc nay dugc minh hoa trong cac thuat toan da hinh sau
day dé thay thé tat ca cac lan xut hién cua mot gia tri duoc chi dinh véi cac chudi
gia tri c6 trong list quy dinh.
public static <E>
void replace(List<E> list, E val, List<? extends E> newVals) {
for (Listlterator<E> it = list.listlterator(); it.hasNext(); ){
if (val == null ? it.next() == null : val.equals(it.next())) {
it.remove();
for (E e : newVals)
it.add(e);
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Range — view:

Céch range-view hoat dong, subList(int fromlindex, int tolndex) , tra vé mot List
ciia cac phan cua List ndy c6 chi s nim trong khoang tir fromindex, dén
tolndex . half-open range 14 vi du dién hinh vong lap for.

for (int i = fromlIndex; i <tolndex; i + +) {

}
Cau 1énh tuong tu c6 thé dugc xay dung dé tim kiém mot phﬁn tor trong mgt pham
Vi.
int i = list.subList (fromIndex, tolndex) indexOf (0)
int j = list.subList (fromIndex, tolndex) Lastind~. f (o).
Bit ky thudt toan da hinh ma hoat d%ny trén 6t List , chfmg han nhu replace
va shuffle, 1lam viéc vai cac List trd vé . -t phu chu ..
Dudi day la mot thuat toan da k- ' ¢6 thuc . 5r str dung subList C6 nghia la, n6 s€
tra vé mot List
public static <E> List<E-- dear. and(List- => deck, intn) {
int deckSize = deck.size(,
List<E> handView = deck.s. " ‘*st(deckSize - n, deckSize);
List<E> hand = new ArrayList<E>(handView);
handView.clear();
return hand;
}
Danh sach phuong thic:
« sort— Sap xép 1 list str dung thuat toan hop nhat
« shuffle — Hoan chuyén ngiu nhién cac thanh phan trong list
« reverse - dao nguoc thir ty cta cac thanh phan trong mot List .
« rotate — xoay tit ca cac thanh phan trong mot List mot bai khoang cach quy
dinh.

e Swap —hoan ddi thanh phﬁn tai cac vi tri quy dinh trong mét List .

199

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

« replaceAll — thay thé tat ca cac 1an xuat hién ctia mot gia tri nhat dinh véi
nhau

« fill — ghi d¢é lén tat ca cac thanh phan trong mot List voi gia tri quy dinh

e COpYy — Sao chép list

« binarySearch — tim kiém mot phan tir trong mot 1énh List bang cach sir
dung thuat toan tim kiém nhi phan

« indexOfSubList — tra vé chi sb cua List phu dau tién

« lastindexOfSubList tra vé chi s6 cua List phu cudi cling
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ArrayList:
Pinh nghia: ArrayList la mot phién ban thong minh hon cia ming. Thudc khong gian
tén System.Collection.ArrayList, 16p ArrayList c6 nhirng dic diém cta Collection (tap
hop) hon 1a mang nhu :

- Kich thudc mang cd dinh theo khai bao con ArrayList co thé ty dong gidn theo
yéu cau.

- Néu mang can dinh kich thudc, gan tri thi ArrayList cung cap cac phuong thirc
cho phép thém, chén, x6a mot phan tir trong tap hop.

- Cac phan tor cua mang phai cung mot kiéu dir lidu, con cac phan tur
ctia ArrayList co kiéu chung 1aObject, nghia 1a c6 thé c6 cac kiéu khac.

Cach truy xuat dén mot phan tir cua ArrayList cling nhu cach truy xuét phan tir

cua mang.

Danh sach lién két (Linked List)

Dinh nghia: Danh sach lién két (linked 1.st) la 5t ciu tric dir liéu bao gdm mot
nhoém cac ndt (nodes) tao thanh méAe . *4i. Thon, thuong mdi nat gdm dir lidu
(data) & nat d6 va tham chiéu (re”erence) o nut ké tiép trong chudi.

Danh sach lién két 1a mot tro, g nhu. ~ cdu tric dir liéu don gian va pho bién nhat.

12| e >{99] ¢ ' >37| e} >

Uu diém:

«  Cung cép giai phap dé chira ciu tric dit liéu tuyén tinh.

« D& dang thém hodc x6a cc phan tir trong danh sach ma khéng can phai cip
phat hoac t6 chuc lai trat tu cla mang.

«  Céap phat bd nhé dong

Nhuoc diém:

« Mot danh sach lién két don gian khong cho phép truy cdp ngiu nhién dir
liéu.

«  Chinh vi li do trén ma mét s phép tinh nhu tim phan tir cudi cing, x6a phan

tir ngau nhién hay chén thém, tim kiém c6 thé phai duyét tt ca cac phan tu.

Phan loai:
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«  Danh sach tuyén tinh (Linear list):

12| «+—>99 e+—>» 37| >

Danh sach vong (circular list):

12| e>99| &—>37| ¢
\ ~

«  Danh sach lién két d6i (Double list):

<o (12| ¢ (A o |99 6 (A 0 37 0>

Cau trac:

data next ptr

Data: Thanh phan chtra mot hay nF.c bie 4 liéu.
Next ptr: Tham chiéu t~, *n phan tr ké tiép trong cdu tric.
Head: bién tham chiéu tré 4%~ phan 1. *u tién cta danh sach.

head

3 [ = 7 [ == 10l == 12] ==t [~ |

Vi du khai bao:

Struct LLnode {
DataType Data;

LLnode* next;

|

Céc phép toan:

Khai bao:
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struct LLintNode {

int Data;

struct LLintNode* Next;

5

Pém s6 phan tir ciia Linked List:

Duyét tirng phan ti roi dém, cho dén khi nao gdp phan tir cuéi.

int LengthLL(LLNode* head) {
int length = 0;

while (head '= NULL) {
++length;

head = head ->Next;

}

return length;

}

Thém mét phan tir vao cubi link 1 list:
Néu danh sach réng, thém nl vao 1, .
Nguoc lai, im phan tir ubi ¢, 1g cta d.nh sach rdi thém niut méi vao Next ciia nut

cudi cung do:

void AddLast(LLNode** head, int data) {
LLNode** tmp = head;

LLNode* NewNode;

NewNode = (LLNode*) malloc(sizeof(LLNode));
NewNode->Data = data;

NewNode->Next = NULL;

if (*tmp) == NULL) {

(*tmp) = NewNode;

}else {

while ((*tmp)->Next !=NULL) {
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tmp = &((*tmp)->Next);

}
(*tmp)->Next = NewNode;
}
}
heard
O ]
'3 [ =t 7 4 | Laol -t 12] 416 [~ |
.
. s [ 7]

Ngoai nhimg mé ta cac thao tac ké trén, dya vao cdu trac trén ta hoan toan co thé
tao ra phuong thirc addLast, removeFirst, *.ase. At...

VECTOR:

Dinh nghia: Vector cline wo. tunhu. .rayList nhung dung co ché déng bo . Nhur
vay, n6 1a kiéu dit liéu 1, vor g khi thao tac véi cac ung dung da ludng.

Cac method trong bai nay na & 2 class java.util. Vector va java.util. Enumeration

Khai bao:

Vector vt = new Vector();

Nhép dit liéu cho mot Vector (class Console ndm trong gbi corejava)
Luu ¥ 1a mdi phan tir ciia Vector déu phai 1a mot dbi twong, nén ta phai cd new

Integer(n) khi mudn dua vao mot bién kiéu int. Tuong tu véi Byte, Long, Float, ...

do
{

int n = Console.readInt("");

if(n!'=0) vt.addElement(new Integer(n));
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}
while(n!'=0);

In ra cac phan tir cua mot Vector

for(int i=0;i<vt.size();i++)

System.out.printin(vt.elementAt(i));

b¢é dua Vector vé ki€u mang cho dé thao tac, ta dua vé ki€u Enumeration (mdt kiéu

mang)
Enumeration e = vt.elements();

Nhu véy ta c6 mang e ki€u Enumeration sao c¢"ép y khudén Vector vt dé de xu Ii,

khong dung dén Vector vt

In ra céc phan tur cia mdt Enumeration

while(e.hasMoreElements())

System.out.printin(e.nextElemen.());

Vector va Arraylist chuny, 7 tic dung gan gidng nhau nhung thyc té Vector ¢ co
ché dong bo hoa vi thé ch. 2 ta co thé cap nhat chang tai nhidu ludn khac
nhau.Con ArrayList ching ta khong thé 1am nhu vay ching s& ném ra cho ta mot

ngoai I¢ néu chung ta co tinh cap nhat n6 cung mot lac tai nhiéu ludng
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3/ Gidi thi€u Queue:

Dinh nghia: Mot Queue 1a mgt Collection dé luu trit cac phﬁn to trude khi cai
datviéc truy cap. Bén canh cac hoat dong Collection co ban , queue cung cap viée

chén thém , loai bd , va cac hoat dong kiém tra . Interface queuedugc cho sau day:

public interface Queue<E> extends Collection<E> {
E element();
boolean offer(E e);
E peek();
E poll();
E remove();

Mobi phuong thitc Queue ton tai dudi’ ai ninh tu ~: (1) mot ném mot Exception
(ngoai 1€) néu hoat dong bi 16i , v (2) . ~odira 13 tra vé mot gia tri dac biét néu
hoat dong bi 16i (hodc null ho*. -~ai , tuy t. »< vao hoat dong ) . CAu trac thong

thuong cua interface dugc mu h hoa -ong bang dudi day .

CAU TRUC INTERFAC, “ANG DBOI

Loai hoat dong N ,;1 trd lai ngoai 1€ Tra lai gié tri ddc biét
Insert add(e) Offer(e)

Remove remove() Poll()

Examine Element() Peek()

Queue thong thuong, nhung khong nhat thiét , cac phan tir duoc truy xuat theo thir
tu First In First Out (FIFO).. Trong s cac Exception 1a queue uu tién , thi ty phan
tir tiy theo gia tri ctia nd . Bat ¢t viée sap thir ty ndo duoc st dung , phan tir dimg
dau cua queueld cac phan tir s& dugce gd bo boi mot 11 goi t6i phuong thirc remove
hodc poll. Trong mot queue FIFO , tit ca cac phan tir méi duoc chén vao cudi hang
doi. Céc loai queueco thé sir dung quy tic vi tri khac nhau . Mdi queuecai datphai

x4c dinh tinh chét thi ty cia né .
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C6 thé cai dat dé gii han s6 lugng phan tir trong queue ; queue nhu vdy duoc goi
la bi chan. Mot vai cai dat Queue trong java.util.concurrent bi chan, nhung diéu
nguoc lai voi java.util.

- Phuong thuc add, cai ma queue thira ké tir Collection ,1a chén mot phan to
trir khi n6 s& vi pham cac han ché kha ning ctia queue, trong truong hop nd
ném ExceptionlllegalStateException .

- Phuong thirc offer, duoc sir dung trén Queue bi chan, khac véi add duy nhat
& chd tra vé false néu khdng thé thém duoc phan tir vao.

- Cac phuong thuc remove va poll, ca hai déu x6a va tra lai (gia tri ) dau
queue. Cac phuong remove va poll thé hién sy khac nhau chi khi queue
rong . Trong hoan canh nay, phuong thuc remove ném ra
NoSuchElementException , trong khi p~a vwa vé null.

- Cac phuong thirc peek va eler. ~ttra vé , . “ag khong x6a phan tir ding
dau cua hang doi. Ching k'.ac nha. * diém : Néu queue rong , phuong thic
element ném ra Except’on “MoSuchEle .ientException , trong khi peek tra vé
null.

Queue thuong khong cho phe chén céc phan tir null. LinkedList duoc cai dat tir
Queue, 14 mot ngoai 18. Vi nhitng 1y do lich sir , n6 cho phép cac phan tir null,
nhung ban nén can than diéu nay , boi vi null co thé 1a mot gia tri tra lai dac biét
khi stir dung cac phuong thirc poll va peek .

Interface Queue khong dinh nghia cac phuong thirc chin queue, cai kha pho bién
trong 14p trinh song song . Nhitng phuong thircnay , dugc dinh nghia trong goi
interface java.util.concurrent.BlockingQueue .

Trong chuong trinh vi du sau day , mot queue dugc sir dung dé cai datmot déng hd
dém nguoc . Queue duoc tai trude vao vai tat ca cic gia tri s6 nguyén tir mot sd
quy dinh dén 0, theo thr tir giam dan . Sau d6 , céac gid tri duoc 14y ra khoi queue va

in trong khoang thoi gian mot giay :
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import java.util.*;

public class Countdown {
public static void main(String[] args) throws InterruptedException {
int time = Integer.parselnt(args[0]);

Queue<Integer> queue = new LinkedList<Integer>();

for (inti=time; i >=0;i--)

queue.add(i);

while (Iqueue.isEmpty()) {
System.out.printIn(queue.remove());
Thread.sleep(1000);

Trong vi du sau day , mot  1eue . * tién (priority Queue) duoc sir dung dé SAP
XEP mdt tap hop cac pk;m t. Muc di .« cua doan chuong trinh Ia dé kiém tra su
sap xép clia Queue uu tic
Vi du:
static <E> List<E> heapSort(Collection<E> c) {

Queue<E> queue = new PriorityQueue<E>(c);

List<E> result = new ArrayList<E>();

while (Iqueue.isEmpty())

result.add(queue.remove());

return result;

Interface Deque
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Pinh nghia: Mot deque 14 mot double - ended — queue (hang doi 2 dau). Mot
double- ended-queue 13 mot tap hop tuyén tinh ctia cac phan tir hd tro chén va loai
b6 cac phan tir ¢ ca hai diém dau cudi. Interface Deque 1a mot kiéu dir lidu triru
tugng phong pht hon ca Stack va Queue boi vi nd cai dit ca ngin xép va queue.
Interface Deque , xac dinh phuong thirc dé truy cp vao cac phan tr ¢ ca hai dau.
Phuong thirc dugc cung cdp dé chén , x6a , va kiém tra cac phan tir. Cac 16p tién
dinh nghia nhu ArrayDeque va LinkedList déu cai dat interface Deque .

Luu ¥ rang interface Deque c6 thé duogc str dung nhu last-in- first-out Stack (LIFO)
va first-in-fitst-out Queue (FIFO) . Cac phuong thirc trong interface Deque dugc
chia thanh ba phan:

Thao tac chen

Céc phuong thic addfirst va offerFirst chén cac phan tir vao ddu Deque . Cac
phuong thircaddLast va offerLast phan tir chén vao cudi cac vi du Deque . Khi
Deque bi chan, cac phuong thirc ua thicb .a offerFirst va offerLast vi addFirst
hodc addLast c6 thé khong ném mot E¥ cep ~n néu Deque day .
Thao tac x0a

Céc phuong thirc removeFirst ~.a pollt -t loai bo cac phan tr dau vi du Deque .
Céc phuong thic removel as. -4 pollLas. .o0ai bo cac phan tir cudi cung . Céac
phuong thirc pollFirst = vollLa. +*ra lai null néu Deque tréng trong khi cac
phuong thiic remo* First a removeLast ném mot Exception trong trudong hop
Deque trong .

Thao tac 14y phan tir

Céc phuong thirc getFirst va peekFirst 1ay phan tir dau tién ctia Deque. Nhiing
phuong thirc nay khong loai bd céc gid tri tr Deque. Tuong ty nhu vay , cac
phuong thic getLast va peekLast 1dy phan tir cudi cing nhung khong loai bo .
Cac phuong thuc getFirst va getLast ném mot Exception trong trudong hop

deque tréng trong khi cac phuong thirc peekFirst va peekLast tra lai NULL.

- 12 phuong thirc bao gébm chén , loai bo va lay phan tir dugc tom tat trong

bang dudi day :
Type of First Element (Beginning of Last Element (End of
Operation the Deque instance) the Deque instance)
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addFirst (e) addLast (e)
Insert

offerFirst (e) offerlLast (e)
removeFirst () removelast ()
Remove ,
pollFirst () pollLast ()
. getFirst () getLast ()
Examine ,
peekFirst () peeklLast ()

Ngoai cic phuong thirc co ban dé chén, x6a va kiém tra mot Deque, interface
Deque ciing ¢6 mot s6 phuong thirc duoc xac dinh trude. Mot trong s do 1a
removeFirstOccurence , phuong thirc nay loai b xuat hién dau tién cua cac phan tir
tham sd néu né ton tai trong Deque. Néu phan tr khong ton tai sau do cac truong
hop Deque van khong thay doi '3t phuong thictwong tu 1a
removeLastOccurence ; phuong thircndy lo.. 4 sy xuét hién cudi cing ctia phan tir
quy dinh néu né ton tai trong trong Dzque ins. “ce. Kiéu tra vé cua cic phuong

thirc nay 1a boolean, va chung tra vé truc “&u cac ph .a tir ton tai trong Deque.
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7.4 Gioi thiéu Set Interface:

6"2;31'::((5% (3 AbstractCollection
«interface» (3 AbstractSet
€ Set
e Class > Class
«interface» (3 TreeSet (9 HashSet (3 CopyOnWriteArraySet (3 EnumSet
) SortedSet

Since 1.4 (3 LinkedHashSet Since 1.5

- Dinh nghia: Set 1a mot loai Collections kb ng chtra phan ti tring nhau. Set biéu
dién maot cach triru twong khai niém t7p he, trong toan hoc. Trong interface Set
chi bao gom cac phuong thirc duc  *hira ké tu “"Vections va thém vao gidi han
la khdng cho phép c6 phan t° uang . “au. Set ciing c6 nhitng phuong thuc 14
equals va hashCode , cho g, > nhiing th nién cua Set co thé dé dang so sanh
véi nhau ngay ca trone “wong hy ~ ching thugc nhirng loai thyuc thi khac nhau.
Hai thé hién duoc ~ i la b ng nhau 1éu chiing chira nhitng phan tir nhu nhau.

Duéi day nhimg phuong . ¢ nam trong Set interface :

public interface Set<E> extena: cCollection<E> {

// Toan tu co ban

int size();

boolean isEmpty();

boolean contains(Object element);
// Ty chon

boolean add(E element);

// Tuy chon

boolean remove(Object element);

lterator<E> iterator();

// Toan tu so luong lon

boolean containsAll(Collection<?> c);
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Il TUy chon

boolean addAll(Collection<? extends E> c);
// Ty chon

boolean removeAll(Collection<?> c);

// Tuy chon

boolean retainAll(Collection<?> c);

// Tuy chon

void clear();

// Toan tu cua mang
Object[] toArray();
<T> T[] toArray(T[] a);

Nén tang Java bao gdm 3 16p thue i chi ~ cua Set 13 HashSet, TreeSet,
LinkedHashSet.

- HashSet luu trit phan ti tror, “ang bam , ~<h table). Py 1a 16p thuc thi cho tbc
d6 tot nhat, tuy nhién lai »hong = *m bao thix tu cua phan ti.

- TreeSet luu trit phar ur tre g ciy do dJen (red — black tree), sap xép phan tir dua
trén gia tri ciia chuny, % do d6 cham hon dang ké so vai HashSet.

- LinkedHashSet ciing dun, hang bam dé luu phan tir, ngoai ra con sir dung danh
sach lién két dé sip xép pnan tir theo thir ty ma phan tir duwoc chén vao tap hop
(insertion-order). LinkedHashSet giup ngudi ding loai bo nhitng trat ty hon
don khong doan trudc gay ra boi HashSet va véi chi phi chi cao hon mét chut.

Dué6i day 1a mot code don gian nhung rat hay ding véi Set. Gia str ban ¢o 1 dbi

tugng Collection va ban mudn tao mot ddi tuong Collection khac chtra nhiing

phan tir giéng nhu dbi twong cii nhung loai bé nhimg phan tir thira

Collection<Type> noDups = new HashSet<Type>(c);

DPéi tuong moi s€ dugce loai bo nhiing phﬁn tr thira vi né thudc loai Set, theo dinh
nghia s& khong dugc chira phan tir tring nhau.

Con néu mudn bao toan thr tw phan tir nhu trong ddi twong gbc va ciing loai bo
nhitng phan tir bi tring thi ta thay doan code trén bang doan sau

Collection<Type> noDups = new LinkedHashSet<Type>(c);
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Bén canh d6 ciing c6 1 phuong thirc generic bao trum nhitng doan code trén, tra vé
d6i tuong Set voi cung kiéu ma chung ta truyén vao . Do 1a removeDups:
public static <E> Set<E> removeDups(Collection<E> c) {

return new LinkedHashSet<E>(c);

Nhirng toan tir co ban trong Set Interface (Basic Operations)

int size() : tra vé sb phan tt trong Set ( luc lwong caa ching )
boolean isEmpty() : kiém tra xem Set rdng hay khong , tra vé true néu Set rong
boolean add( E element ) : thém phan tir vao trong Set néu no chua c6 trong Set do,

tra vé true néu chua co phan tir tring trong Set va false trong truong hop nguoc lai

boolean remove(Object element) : x6a mét r *an tir dugc chi dinh trong Set. Tra vé
true néu phan tir d6 tn tai trong Set va f. (se tre a1 truong hop nguoc lai.

- Iterator<E> iterator() : tra vé k. - Iterator ¢ a Set

Chuong trinh duoi day nhap 7ao a. ' sach doi sO ciia ham main va in ra nhitng tur

bi trung, nhiing tir khac nhau

import java.util.*;

public class FindDups {
public static void main(String[] args) {
Set<String> s = new HashSet<String>();
for (String a : args)
if (Is.add(a))

System.out.printin("Duplicate detected: " + a);

System.out.printin(s.size() + " distinct words: "' + s);
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Input Ia : i came i saw i left
Sau khi chay chuong trinh trén ta duoc :

Duplicate detected: i
Duplicate detected: i

4 distinct words: [i, left, saw, came]

Chu y ring code ludn ludn tham chiéu ti Collection bdi kiéu Interface (¢ day 1a
Set) hon 1a kiéu thuc thi (¢ day 1a HashSet) . Day 1a diéu dic biét trong viéc luyén
tap Java bdi nd tao cho ban su linh hoat trong viéc thay ddi kiéu thuc thi. Khi d6

ban chi can thay d6i ham khéi tao .

Kiéu thuc thi cia Set & vi du trén th* = kiéu Ha. Set. D6 1a kiéu khong bao toan
thtr tw cua phan tir trong Set. Né&. von n. An chuong trinh in ra danh sach tir theo
thir tur Alphabet, don gian ba.« « ¢ can thay 0i kiéu thuc thi cua Set tir HashSet
chuyén thanh TreeSet.

Set<String> s = new TreeS. ~String>();
Két qua in ra sé& la

Duplicate detected: i
Duplicate detected: i

4 distinct words: [came, I, left, saw]
Nhiing toan tir s6 lugng 16n trong Set Interface (Bulk Operations)

Nhiing toan tir Bulk ddc biét thich hop vé1 Set. Khi duge ap dung né sé thuc hién
nhitng phép toan cua tdp hop trong toan hoc. Gia st ta cd 2 tap hop sl va s2 . Sau
day la nhirng phuong thirc thyc hién cac phép toan Bulk trén 2 tap hop sl va s2 :
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- s1.containAll(s2) : tra vé gia tri true néu s2 14 tip con ciia s1 ( s2 1a tip con
cta s1 néu sl chura tit ca phan tir trong s2 )

- sl.addAll(s2) : tra vé tap hop 13 hop cta s1 va s2 ( hop 1a tip hop chua tat
ca phan tir cua 2 tip hop)

- sl.retainAll(s2) : tra vé tap hop 1a giao cta s1 va s2 ( giao 1a tdp hop chi
chtra phan tir giong nhau giita 2 tp hop )

- s1.removeAll(s2) : tra vé tap hop bu cua s2 voi sl ( bu 1a tap hop chira cac
phan tir c6 trong s1 nhung khong co trong s2 )
Pé thyc hién nhitng phép toan hop, giao , iy phan bu cua 2 tdp hop ma khong lam
thay ddi 2 tap hop, trude khi goi cac toan tir Bulk ta phai sao chép mot tap hop

sang mot tap méi . Pay l1a vi du :

Set<Type> union = new HashSet<Type>(s1);
union.addAll(s2);

Set<Type> intersection = new HashSe(<, -e>(sl);

intersection.retainAll(s2);

Set<Type> difference = r.ew h 3hSet<Ty :>(sl);

difference.removeAll(s2);

Bay gid ta s& tao ra mdt chuong trinh FindDups . Gia st ban mudn biét tir ndo
trong danh sach tur chi xuét hién mot 1an va tir nao xuat hién nhiéu hon mot lan.
Tuy nhién ban lai khong mudn 13p lai viéc in ra phan tir trung nhu vi du trén. Do
dé thuat todn ctuia chung ta 1a tao ra 2 tap hop, 1 tap hop chtra danh sach tir va tap
kia chi chtra nhitng tir bi tring. Nhiing tir ma chi xuat hién mot 1an 1a phan bu cia

2 tap hop . Day la chuong trinh FindDups :
import java.util.*;

public class FindDups2 {
public static void main(String[] args) {

Set<String> uniques = new HashSet<String>();
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Set<String> dups = new HashSet<String>();

for (String a : args)
if ('uniques.add(a))
dups.add(a);

/I Destructive set-difference

uniques.removeAll(dups);

System.out.printIn(*Unique words: " + uniques);

System.out.printin("Duplicate words: " + dups);

}
Giai thich code:

- Lénh uniques.add(a) ngoai vifc .hém | An tir vao tdp hop, nd con tra vé
két qua thuc hién. Phuong thuc . * vé true 1. .a thém duoc, false néu nguoc
lai.

- Sau khi tao dugc 2 .ip ho, ‘uniques va dups), ta lay phan bu (uniques -
dups), két qua 15 cho 1 nhimg _nan tir chi thudc tip uniques chtr khong
thudc dups (néi ¢ ~h ".nac chi giir lai nhimg phan tir xuat hién duy nhét 1
1an)

- Di nhién nhitng phan tir xuat hién trén (hodc bang) 2 1an s& & trong tip
dups

Khi chay voi danh sach dbi s6 nhu vi du trude (i came i saw i left) két qua sé 1a :

Unique words: [left, saw, came]

Duplicate words: [i]

Mot phép toan it phd bién hon 1a phép lay phan bu can ximg ( symmetric set
difference ) — 1a tap hop bao gém phan tir ctia ca 2 tap hop nhung khong chira
nhiing phan tr giéng nhau giita 2 tap hop. Poan code dudi day sé thé hién phép
toan d6 (Minh hoa hinh v€ bén dué1i):
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Set<Type> symmetricDiff = new HashSet<Type>(s1);
symmetricDiff.addAll(s2);

Set<Type> tmp = new HashSet<Type>(sl);
tmp.retainAll(s2);

symmetricDiff.removeAll(tmp);

Giai thich code:
- Pau tién ta “copy” ndi dur _ ~ia . shSet s! vao SymmetricDiff
- Sau d6 tao ra Symme .1 Niff = s1 U s2 bang phuong thirc addAll (da dé
cap k¥ trong phan C~"action).
- Taptmpduge oraciinhlasi Ns2
- Budc cubi cung la v phan bu: SymmetricDiff — tmp. Két qua c6 thé minh

hoa nhu hinh v¢€ trén.
Toan tir voi mang trong Set Inteface (Arrays Operations)

Toan tir véi mang trong Set khong khéac gi voi nhiing kiéu Collection khac . N6 da

dugc dé cap ¢ phan Collection Inteface phia trén

Céc kiéu thyc thi cua Set:

Céc kiéu thyc thi cia Set bao gém 2 loai 1a thyc thi thong thudng (general-

purpose) va thuc thi dac biét (special-purpose)

Kiéu thuc thi thong thudng (genenal-purpose)
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Nhu di gi6i thiéu ¢ phan trén, Set bao gom 3 16p thyc thi thong thuong d6 1a
HashSet, TreeSet va LinkedHashSet.

Mot diéu dang ghi nhé 1a kiéu HashSet 12 mot tap hop tinh tuyén tinh giita tong sb
phan tir dwa vao voi s6 luong 6 chira ( dung lugng ) . Do d6 lya chon dung lugng
chtra khoi ddu qué 10n s& gay lang phi khong gian va thoi gian. Mt khac, lua chon
dung luong qué thip s& 1am tn thdi gian trong viée sao chép cau trac dir liéu mdi
khi nd budc phai ting dung luong 1én. Néu ban khong chi dinh dung lwong ban
dau, dung lugng mac dinh s€ 1a 16. Trong qua khir, c6 mot vai loi thé khi lya chon
dung lugng khéi dau 1a nhitng sd nguyén t6. Tuy nhién hién nay diéu nay khong
con dung nita. Thay vao d6 sé& 1 s6 mil ciia 2. Dong code dudi day xac dinh mot
kiéu HashSet v6i dung luong ban dau 1a 64

Set<String> s = new HashSet<String>(64);

Kiéu thuc thi dic biét (Special-purpos” )

Set bao gdm 2 kiéu thuc thi dic biét i “numSet v. opyOnWriteArraySet.
EnumSet 13 kiéu thyuc thi hiru * u déi v. ~ nhiing kiéu enum. Tét ca thanh vién
trong tap hop enum phéi ¢ 1g n. * kiéu enum. Tap hop Enum hd tro duyét cac
phan tir trong gidi han ¢, . Vidu "~ trude 1 enum la cac ngdy trong tudn, ban

c6 thé duyét qua tit ca “c ng 1y trong tudn nhu sau

for (Day d : EnumSet.range(Day.MONDAY, Day.FRIDAY))
System.out.printin(d);

CopyOnWriteArraySet 1a kiéu thuc thi theo phwong phap mang copy-on-write. Tat
ca nhimg toan tr lam thay ddi tap hop nhu add,set,and remove duoc thuc hién
bang cach tao 1 ban sao ctia mang. Khong gidng nhu hau hét cac kiéu thyc thi cua
Set phuong thtrc add ,remove va contains doi hoi thoi gian can xtmg véi kich
thudc cua tap hop. Do d6 kiéu thuc thi ndy chi thich hop véi nhimng tap hop ma chi
can duyét phan tir chir khong can thay d6i phan tu.

SortedSet Inteface
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SortedSet 1a mot inteface con ctia Set c¢6 tinh chat bao toan thi ty ctia phan tir theo
chiéu tir trén Xuéng, sép Xép theo tht tu tu nhién hodc tuan theo kiéu Comeparator.
Ngoai nhiing toan tir dugc cung cip bai Set, SortedSet interface con cung cép
nhiing toan tr sau :

- Quan sat pham vi (Range view) : cho phép céc toan tir pham vi tuy ¥ trén
tap hop da duoc sap xép.

- Diém chét (Endpoints) : tra v& phan tir dau hoic cudi cta tap hop

- Truy cap vao 16p Comparator : tra vé kiéu Comparator — dugc dung dé sip

xép tap hop
- SortedSet interface bao gdm nhitng phuong thic sau :

public interface SortedSet<E> extends Set<E> {
// Range-view
SortedSet<E> subSet(E fromElement, F. tcEleme.
SortedSet<E> headSet(E toElemer*);
SortedSet<E> tailSet(E fromE’ ~ent);

// Endpoints
E first();
E last();

/I Comparator access

Comparator<? super E> comparator();

Toan tor Range-view

Céc toan tir range-view phan nao d6 tuong ty nhu trong List Interface, nhung c6
mot diém khéac biét 16n. Range view cua sorted set van con hiéu dung ngay ca khi
tap hop bi thay dbi. Bat cr thay doi & range-view s& 1am thay d6i sorted set chinh
va nguoc lai. Do d6 rat thich hop khi sir dung range-view cia sorted set lau dai,

khong gidng nhu range-view cua list

219

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

SortedSet cung cap 3 toan tir range-view 1a subSet (twong tu nhu subList trén List)
, headSet va tailSet

Toan ttr diém chét (Endpoints)
SortedSet interface cung cip nhimg toan tir tra vé phan tir ddu va cudi cta tap hop
la first va last .

Truy cap Comparator

SortedSet interface c6 chira phuong thirc comparator tra vé kiéu Comparator duoc
str dung dé sip xép tap hop, hodc tra vé null néu tap hop dugc sip xép theo thir tu

tu nhién.
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7.5 Giéi thi¢u vé Map

winterfaces
Map
e 1
—1 | 1
«interfaces AbstractMap Hashtable
SortedMap
T
| £
L
I | |
TreeMap HashMap IdentityHashMap| |WeakHashMap Properties
LinkedHashMap

- Pinh nghia: Map 13 1 d6i ‘uung « ™ xa khoa t6i gid tri. 1 Map khong thé
chtra khoa tring nhau: vs0. “hoa ¢ th. inh xa dén nhiéu nhat 1 gia tri. Map
mo hinh héa khai »*4a trou “rong “ham” trong Toan hoc. Dudi day la
interface Map:

public interface Map<K,V>

// Thao tac co ban

V put(K key, V value);

V get(Object key);

V remove(Object key);

boolean containsKey(Object key);
boolean containsValue(Object value);
int size();

boolean isEmpty();

Il Thao tdc s6 heong Iom
void putAll(Map<? extends K, ? extends V> m);

void clear();
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/I Collection Views
public Set<K> keySet();
public Collection<V> values();

public Set<Map.Entry<K,V>> entrySet();

Il Interface for entrySet elements
public interface Entry {

K getKey();

V getValue();

V setValue(V value);

- C6 3 cai dit chinh ctia Map trong » = tang Java: HashMap, TreeMap va
LinkedHashMap. B6 sung bén can. 1a do “rong Hashtable.

So sanh v41 Hashtable

Néu da sir dung Hashtable, ban . ~ quen vé1 . “#ag khai niém co ban ciia Map (mic
du Map 14 interface trong k.1 Has "able 1a implementation). Du¢i ddy la nhiing
khéc bi¢t gitra Map va Pashta le:

« Map cung cap goc . “in (views) thay cho viéc hd trg vong lap truc tiép
thong qua ddi twong Enumeration. Views gitp cai thién déang ké tinh thé
hién cua Interface

o Map cho phép ldp thong qua khoa(l), gia tri(2) hodc cap khoa — gia tri(3).
Hashtable khong cho phép lua chon cubi cing.

« Map 1a 1 cach an toan dé xo6a phan tir ¢ giira vong lip,diéu ma Hashtable
khong thé lam dugc.

Map da stra 1 vai thiéu sot cua interface Hashtable. Cu thé, Hashtable c6 phuong
thirc contains, tra vé true néu Hashtable chira gia tri cho truéc. Interface Map st
dung 2 ham phan biét 1a containsValue va containsKey, giup cho viéc xac dinh gia
tri/khoa 16 rang hon va tranh duoc sy nhap nhang.

Cac thao tac co ban
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Thao tac co ban ctia Map (put, get, containsKey, containsValue, size va isEmpty)
c¢6 chire ning giéng hét cac ham nay trong Hashtable. Chuong trinh dudi ddy sinh
ra két qua 13 dém s 1an xuét hién cta cac tir trong chudi cho trudc.

Vi du:

import java.util.*;

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

Map<String, Integer> m = new HashMap<String, Integer>();

/I Initialize frequency table from command line
for (String a : args) {
Integer freq = m.get(a);

m.put(a, (freq ==null) ? 1 : freq + 1);

System.out.printin(m.size() + " distinct we  's:");

System.out.printin(m);

}

Giai thich code: DPiéu dic b, trong doan code la tham s6 thir 2 cua phuong thure
put. Tham sb nay la biéu thirc diéu kién c6 tac dung dit s6 1an xuét hién 1a 1 néu
khong tim thay tir trong Map va ting 1én 1 néu tir da co6 trong Map.

Input, output nhu bén dudi:

Input: java Freq if it is to be it is up to me to delegate

Output: 8 distinct words:
{to=3, delegate=1, be=1, it=2, up=1, if=1, me=1, is=2}
- Néu diéu kién dua ra 13 in tir theo thir tu bang chir cai, tat ca nhiing gi ta can
1am chi 13 thay doi cai dat tir HashMap sang TreeMap.
Output: 8 distinct words:
{be=1, delegate=1, if=1, is=2, it=2, me=1, to=3, up=1}
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-  Tuong tu, néu mudn in theo thi tu “tu Xuat hién trudc in trudc” thi chi can
thay d6i cai dat HashMap thanh LinkedHashMap.
Output: 8 distinct words:
{if=1, it=2, is=2, t0=3, be=1, up=1, me=1, delegate=1}

Ciing gidng nhu interface Set va List, Map ndi rong yéu cau véi phuong thic
equals va hashCode, cho phép 2 dbi twong map cé thé so sanh bang nhau logic
khong quan tdm dén kiéu cai dit (vi du co thé so sanh 2 d6i twong HashMap va
LinkedHashMap). 2 thé hién cta Map 1a bang nhau néu chung c6 cing nhimg anh
xa khoa — gia tri.

Théng thuong, tit ca nhitng cai dit chung ctia Map déu cung cap ham khoi tao s
dung 1 tham s6 Map cho phép khoi tao 1 Map moéi chira toan bo cip khoa — gia tr
ctia Map tham s6.Ham khoi tao chuyén ddi (conversion constructor) cia Map hoan
toan tuong tu voi (ham khoi tao chuyén doid> cua Collection: Cho phép ngudi goi
tao ra 1 Map vdi cach cai dat mong mudp .nd .~ chira toan bd cac anh xa trong mot
Map khac ma khong quan tim dén ¢4 \ cai dat ¢ * Map d6. Vi du, gia sir ta co 1
Map tén la m, Dong code sau da: .3 ta. 2 mot FrashMap mai chura toan bd cap
khoa — gia tri giéng voi m.

Map<K, V> copy = new Hash"ap<K, . ~(m);

Céc thao tac sb lugnz 4n (E JIk)

Thao tac clear gitp x6a to.. b0 cac anh xa ra khoi Map. Thao tac putAll cua Map
tuong tu v6i thao tic addAll c.a Collection. Gia sir rang Map duoc sir dung dé biéu
dién 1 tap cac thudc tinh — gia tri, thao tac putAll, két hop cung ham khoi tao
chuyén ddi cua Map , la 1 cach ngén gon dé cai dat thudc tinh véi cac gia tri mac
dinh. Poan code sau s& thé hién diéu do:

static <K, V> Map<K, V> newAttributeMap(Map<K, V>defaults, Map<K, V> overrides)

{
Map<K, V> result = new HashMap<K, V>(defaults);

result.putAll(overrides);

return result;

}
Gac nhin Collection (Collection Views)

Céc phuong thure Collection View cho phép quan sat Map theo 3 céach sau:
o keySet — Tap cac khoa c6 trong Map
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« values — Tap hop cac gia tri co trong Map, c6 thé c6 nhiéu khoa anh xa
vao 1 gia tri.
o entrySet — Tap cac cap khoda — gia tri chira trong Map.

Collection views cung cip cach dé lap trong Map. Vi du sau diy minh hoa phuong
phap lip chuan (v6i cac khoa) trong Map véi cau tric for — each:
for (KeyType key : m.keySet())

System.out.printin(key);
Sur dung iterator:
Il Filter a map based on some
I property of its keys.
for (Iterator<Type> it = m.keySet().iterator(); it.hasNext(); )

if (it.next().isBogus())

it.remove();

Poan code minh hoa lap theo cap khoa — gi# -
for (Map.Entry<KeyType, ValType> e : m zn.rySety,

System.out.printin(e.getKey() + ": " + e., *Value());
Vi goc nhin ciia entrySet, ciin, 4 thé thay “Ai gia tri dua trén khoa bang cach goi
phuong thirc Map.Entry setV. lue ti. < qué tinh 1ap. Chu ¥ rang Iterator 1a cach an
toan DUY NHAT cho pliep s 1 Map i .ig qué trinh 13p. Nhiing su kién khong xac
dinh s& xay ra néu stta M. ~ th.co modt cach khac (vd: dung cau trac for - each).
Collection views hd trg x6a . an tir theo nhiéu cach :remove, removeAll, retainAll,
clear, Iterator.remove (gia str id Map ho tro x6a phan tir)
Collection views khong hd tro thém phan tir trong moi truong hop. Thao tic thém
tré nén vo nghia trong keySet va values views, ciing nhu khong can thiét trong
entrySet view, bdi vi chiic nang put va putAll trong Map da thuc hién thao tac thém
phan tir.
Céch st dung méi la ctia Collection Views (Map Algebra)
Khi sir dung Collection views, nhimg thao tac sd luong 16n — Bulk operation(
containsAll, removeAll va retainAll) tr& nén tiém nang hon nhiéu. Poi véi ngudi
méi bat dau, mudn biét Map 2 c¢6 phai 1a Map con (ctia Map 1) khong - tic 13 moi
cip khoa — gia tri cia Map2 déu phai c6 trong Map1 . Poan code sau cho phép lam
duoc diéu do:

if (m1.entrySet().containsAll(m2.entrySet())) {
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}

Toe vi du nay ta thdy dwoc quan hé tdp cha - tdp con

Tuong tu, khi mudn biét 2 Map c¢6 gidng nhau (chta tit ca cac cip khoa — gid tri
gidng nhau) hay khong, ta thyc hién:

if (m1.keySet().equals(m2.keySet())) {

}
Gid st ta co6 1 Map chira nhiing cdp thudc tinh — gid tri va 2 Set, 1 chtta nhiing
thudc tinh yéu cau va 1 chtra nhitng thudc tinh cho phép (thudc tinh cho phép bao
gdm ca nhitng thudc tinh yéu cau). Poan code sau s& xac dinh thudc tinh trong Map
c6 théa mén nhitng rang budc trén hay khong va in ra 16i (néu c6).
static <K, V> boolean validate(Map<K, V> attrMap, Set<K> requiredAttrs,
Set<K>permittedAttrs) {

boolean valid = true;

Set<K> attrs = attrMap.keySet();

if (! attrs.containsAll(requiredAttr.)) {
Set<K> missing = new He" nSe. K>(requir.dAttrs);
missing.removeAll(attr-,,
System.out.printin{ . “ssinr attributes: " + missing);
valid = false;

}

if (! permittedAttrs.containsAll(attrs)) {
Set<K> illegal = new HashSet<K>(attrs);
illegal.removeAll(permittedAttrs);
System.out.printin("lllegal attributes: " + illegal);
valid = false;

}

return valid;

}
Giai thich code:
- Xét truong hop (1): tap attr khong chira toan bo tip requiredAttrs, khi d6 diéu
kién bai toan khong dugc théa man. Liy phan bu requiredAttrs — attr, ta dugc tip

nhing phan tr c6 trong requiredAttrs ma khong c6 trong attr.
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Gia st ta cAn xem tat ca cac khoa chung ctia 2 dbi trong Map:
Set<KeyType>commonKeys = new HashSet<KeyType>(m1.keySet());
commonkKeys.retainAll(m2.keySet());
Tuong tu nhu trén, ta c¢6 thé tach ra nhimg gia tri chung trong 2 ddi twong Map.

- Nhimg phuong thirc trén khong thay d6i Map gbc, dudi day 1a 1 s6 thao tac

1am thay d6i Map gbc:
Gia sir ta mudn x6a toan bd cap khoa — gi tri chung & Map 1:
m1l.entrySet().removeAll(m2.entrySet());
Tuong tu véi viée xo0a key:
m1.keySet().removeAll(m2.keySet());
Sau day 1a 1 vi du vé viéc két hop khoa va gia tri vao trong 1 thao tac Bulk. Gia st
ta c6 1 Map tén 1d managers anh xa mdi nhan vién vdi mot quan 1y. Va ching ta
cling khong cin qua quan tim dén kiéu cta khé ~/ gia tri vi chiing khong 14 van dé.
Gia str néu mudn biét ai KHONG LA quan '’ ta thuc hién doan code sau:
Set<Employee> individualContributors =
new HashSet<Emplrvee. managers.) cySet());

individualContributors.removeAll’ anagers.va. sf));
Gia str ta mudn dudi viée tit ¢ nhé. -ién bao cdo truc tiép v6i quan Iy Simon:
Employee simon = ... ;
managers.values().remove~. “_ollections.singleton(simon));
Chu ¥ rang viéc sir dung Coli. ‘ions.singleton, mdt phuong thirc tinh tra vé mot tap
bét bién véi cac phan tir don va xac dinh.
C6 thé ¢ truong hop quan 1y khong con 1am viée trong cong ty nita, doan code sau
s€ chi ra quan ly nao khong con lam cho cong ty nira:
Map<Employee, Employee> m = new HashMap<Employee, Employee>(managers);
m.values().removeAll(managers.keySet());
Set<Employee> slackers = m.keySet();
Multimaps
M6t multimap giéng nhu 1 Map nhung mdi khoa c6 thé anh xa dén nhiéu hon 1 gia
tri. Java Collections Framework khong bao gom multimap interface do né khong
duoc thuong xuyén stir dung. Cho vi du , doc 1 danh sach tir, mdi tir 1 dong (tét ca
chir thuong) va in ra nhitng nhom dao chit théa man kich c¢&. Mot nhom déao chiv

(anagram group) 1a 1 tap cac tir, tit ca nhiing chir cai giéng nhau nhung thir tu xuét
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hién khac nhau. Chuong trinh str dung 2 tham s dong 1énh (1) tén file input va (2)
kich ¢& nho nhét ctia nhom dao chit in ra. Nhom nao ¢6 it tir hon gia tri chi dinh s&
khong duoc in ra.

C6 1 s6 meo trong viéc tim nhoém dao chir: Vi mdi tir trong file input, sip xép né
lai theo thtr tu bang chir cai (alphabetize), dua n6 vao multimap va anh xa n6 voi tir
nguyén goc. Vi du, tir bad tao ra sip xép cip khoa — gia tri 13 <abd, bad> va dua
vao multimap. Nhiém vu sau cung kha don gidn, do 1a duyét qua multimap va dua
ra cac nhom thoa mén yéu cau kich cd.

Chuong trinh sau duoc cai dit thuan tiy theo phuong phép trén:

import java.util.*;

import java.io.*;

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

int minGroupSize = Integer.parselnt(ar: s[1],,

// Read words from file and pu* «nto a sin. ‘ated multimap

Map<String, List<String>"-m - -~ew HashMiap<String, List<String>>();

try {
Scanner s = new Scan, ~(new File(args[0]));

while (s.hasNext()) {
String word = s.next();
String alpha = alphabetize(word);
List<String> | = m.get(alpha);
if (I ==null)

m.put(alpha, I=new ArrayList<String>());

l.add(word);

}

} catch (IOException e) {
System.err.printin(e);

System.exit(1);
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// Print all permutation groups above size threshold
for (List<String> | : m.values())
if (1.size() >= minGroupSize)

System.out.printin(l.size() + ": " + I);

private static String alphabetize(String s) {
char[] a = s.toCharArray();
Arrays.sort(a);

return new String(a);

}

Chay chuong trinh trén véi file input c6 173.000 tir voi kich ¢& nhom 1a 8 cho ra
output nhu sau:

9: [estrin, inerts, insert, inters, niters, nitres, . inter,
triens, trines]

8: [lapse, leaps, pales, peals, pleas salep, sepe.  <pale]

8: [aspers, parses, passer, pras. 3, rep. <, spares, sparse,
spears]

10: [least, setal, slate, stai. ~te.l, stela, taels, tales,
teals, tesla]

8: [enters, nester, renest, rentes, resent, tenser, ternes,
treens]

8: [arles, earls, lares, laser, lears, rales, reals, seral]

8: [earings, erasing, gainers, reagins, regains, reginas,
searing, seringa]

8: [peris, piers, pries, prise, ripes, speir, spier, spire]

12: [apers, apres, asper, pares, parse, pears, prase, presa,
rapes, reaps, spare, spear]

11: [alerts, alters, artels, estral, laster, ratels, salter,
slater, staler, stelar, talers]

9: [capers, crapes, escarp, pacers, parsec, recaps, scrape,

secpar, spacer]
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9: [palest, palets, pastel, petals, plates, pleats, septal,
staple, tepals]

9: [anestri, antsier, nastier, ratines, retains, retinas,
retsina, stainer, stearin]

8: [ates, east, eats, etas, sate, seat, seta, teas]

8: [carets, cartes, caster, caters, crates, reacts, recast,

traces]
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HUONG DAN TRA LOI CAU HOI VA BAI TAP
Chuong 1
Khong c¢6 bai tap.
Chuong 2
1. Dépan:
a. Pung.
b. Bung.
c. DBling.
d. bung.
e. Sai.
f. Sai.
g. Bung.
h. Bung.
. Sai.
j. bung.
k. Bung.
l. Bung.
m. Dung.
n. Bang.
2. Goiy:
Xe 6 to:
Nhan hi¢u xe
Cong suét xe
Mau séc xe
Gia ban xe
Nhép/xem nhan hi¢u xe
Nhap/xem cong suat xe
Nhap/xem mau sic xe
Nhap/xem gié ban xe
3. Goiy:
Xe bus:
Cong suit xe

S6 hiéu tuyén xe
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4.

Nhap/xem cong suit xe
Nhap/xem s6 hiéu tuyén xe
Goiy:
Engine:
Cong suat dong co
Nhép/xem cong suit dong co
Xe 6 t6 ké thira tir Engine:
Nhan hiéu xe
Mau sic xe
Gia ban xe
Nhép/xem nhan hi¢u xe
Nhép/xem mau sic xe
Nhéap/xem gia ban xe
Xe bus ké thira tir Engine:
S hiéu tuyén xe

Nhap/xem sb hiéu tuyén xe

Chuong 3

1.

bap an: a, bvaf.

2. Dung kiéu int.
3. Dung kiéu int.
4. Duing

5.
6
7
8
9

Sai.

. bung.
. Sal.

. Dung
. Sal.

10. 660.
11. Thuc hién 12 1an, két qua 13 55
12. Thyc hién 1 1an, két qua 5.

13. Gidng nhau.

14. Goi ¥

e Dung vong lap for chay tir 1 dén 100
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e V6i mdi sd, kiém tra xem s6 d6 1a chin hay 1¢ bang cach xét s6 du ctia phép chia sb
d6 cho 2: néu du 0 1a sb chén, du 1 1a s 1é.
e Néu la s chin thi cong don vao tong.
int sum = 0;
for(int i = 1; i<=100; i++)
if (1%2 == 0) sum += 1i;
System.out.println (“Tdéng: ” + sum);
15. Goi y:
e Thuyc hién tuwong ty bai 14, chi khac la kiém tra s& d6 c6 chia hét cho 7 hay khong.
Néu chia hét thi cong vao tong:
int sum = 0O;
for(int i = 1; i<=100; i++)
1f(i%7 == 0) sum += 1i;
System.out.println (“Tdéng: ” + sum);
16. Goi y:
e Str dung vong lap for, chay tir 1 dén n, 1han « = vao tich:
long fact = 1;
for(int i/=| 17 [di<=p, i++)

fact *= 1i;

System.out.pr® 'n(“Gi. thwa: ” + fact);

Chuong 4

1. avac.

2. b

3. d

4. c.

5. a.

6. avad.

7. bvad.

8. c.

9. a.

10. c.

11.e.

12.a - dang, b — dung, ¢ — dang, d — dang.

13. a.

14.Db.
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15. Goi ¥:
class Rectangle{
private int width;

private int lenth;

public Rectangle (int value) {
this.width = value;
this.length = value;
}
public Rectangle (int width, int length) {
this.width = width;
this.length = length;

}
16.Goi y:
interface Operator{
puclic int add(int, it);,
puclic float add(f nat, float);
puclic double a‘ '(double, 'nuble);
puclic long a d(lc¢ -, longj;
puclic st-ing dd(str g4, double);
puclic s. ‘ng add(string, string);
}
class OperatorImyr. implements Operator{
puclic int add(int x, int y) {
return x+y;
}
puclic float add(float x, float y) {
return x+y;
}
puclic double add(double x, double vy) {
return x+y;
}
puclic long add(long x, long vy){
return x+y;

}
puclic string add(string x, double vy) {
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return x+y;
}
puclic string add(string x, string vy) {

return x+y;

}
17. Goi y (tu bd sung cac phuong thirc khai tao 16p):
class abstract FlatObject{
public abstract float chuvi();
public abstract float dientich();
}
class Carre extends FlatObject{
private float length;
public float chuvi () {
return 4*length;
}
public float dientich’) i

return length*lengt.

}
class Rectanc.c xtends "TatObject{
private . »nat w~idth;
private flo. length;
public float ¢ .vi() {
return 2* (width + length);
}
public float dientich() {

return width*length;

}
class Circle extends FlatObject({
private static float PI = 3.14;
private float ray;
public float chuvi () {
return 2*PI*ray;
}
public float dientich() {

return PI*ray*ray;
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}
Chuong 5
2. Goi ¥, chi can stra 16p Node dé luu kiéu char. Sau d6 stra lai chwong trinh, khong
can stra lai 16p MyStack (xem case study 4, phan thao tac véi stack).
public class Node({
private char value;
public Node () {
value = ‘\0’;
}
public Node (char wvalue) {
this.value = value;
}
public char getValue () {
return value;
}
public void setValue! thars valc 1 {

this.value = va'1e;

}
3. Xem case study 4, »aan . 10 tdc v¢ .ang doi.
4. Goiy:
public class No |
private Employee value;
public Node () {
value = null;
}
public Node (Employee value) {
this.value = value;
}
public Employee getValue () {
return value;
}
public void setValue (Employee value) {

this.value = value;
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5. Xem case study 4, phan thao tac v6i danh sach lién két.
Chuong 6
1. Goi y (ty viét ham main dé test chuong trinh):
public class Bail extends Frame implements ActionListener({
String[10] colors = {Blue, Cyan, Gray, Green, Magenta,

Orange, Pink, Red, White, Yellow};
Button[1l0] btns;

public Bail () {
super (“Bail!”);

this.setLayout (new FlowLayout()):

for (int i=0; i<colors.length; i++) {
btns[i] = new Button(colors[i]);
btns[i] .addActionlList :ner (this);

this.add (btns[i]);

// Phuong tb. bdt su k “n click vao nut déng frame
this.addWii.dowL. -ener (new WindowAdapter () {
pub’ic v id wina wClosing (WindowEvent e) {

L "tea.exit (0);

/* Phuong thtc xir 1i su kién nat dugc nhédn */
public void actionPerformed (ActionEvent ae) {
for(int i1=0; i<colors.length; i++)
if ((Button)ae.getSource () == btns[i]) {
// Thiét 1l4p mau nén theo mau tuong ung

return;

}
2. Goi y (ty viét ham main dé test chuong trinh):

public class Bai2 extends Frame implements ActionListener/{
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TextField txt;

public Bai2 () {
super (“Baiz2!”);

this.setLayout (new FlowLayout()):;

txt = new TextFiled();
txt.addActionListener (this);
this.add (txt);

// Phuong thiGc bit su kién click vao nut déng frame
this.addWindowListener (new WindowAdapter () {
public void windowClosing (WindowEvent e) {

System.exit (0);

/* Phuong thGc ¥, 1i sy . 3n ntt dugc nhédn */
public void a tio. ‘erformec.(ActionEvent ae) {
1f ((Text’ 1d)ae.. *Source() == txt) {
// "hiét 1l4p mau nén theo mau tuong ung

retur.

}
3. Goi y (tu viét ham main dé test chuong trinh):
public class Bai3 extends Frame implements ItemListener/{
String[10] colors = {Blue, Cyan, Gray, Green, Magenta,
Orange, Pink, Red, White, Yellow};
Checkbox[10] chx;

public Bai3 () {
super (“Bai3!”);

this.setLayout (new FlowLayout()):;

CheckboxGroup cbxg = new CheckboxGroup() ;
for(int i=0; i<colors.length; i++) {
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chx[i] = new Checkbox (colors[i], cbxg, false);
chx[i] .addItemListener (this);

this.add(chx[i]);

// Phuong thic bdt su kién click vao nut déng frame
this.addWindowListener (new WindowAdapter () {
public void windowClosing (WindowEvent e) {

System.exit (0);

/* Phuong thitc xir 1i su kién nat dugc nhédn */
public void itemStateChange’. -emEvent ie) {
if (ie.getStateChanged(, = ItemEvent.SELECTED) {
for (int 1i=0; i<coloHrs.l. ath; i++)
if((string)ie =tlItem() -= chx[i]) {

// Tbh &t 1l4p . "1 nén theo mau tuong ung

re’ uarn,

}
4. Goi y (tu viét ham main dé test chuong trinh):
public class Bai4 extends Frame implements ItemListener({
String[10] colors = {Blue, Cyan, Gray, Green, Magenta,
Orange, Pink, Red, White, Yellow};

List 1st;

public Baid () {
super (“Baid!”);

this.setLayout (new FlowLayout()):;

lst = new List();
lst.addItemListener (this);
for(int i1=0; i<colors.length; i++) {

lst.add(colors[i]);
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}

// Phuong thiGc bdt su kién click vao nut déng frame
this.addWindowListener (new WindowAdapter () {
public void windowClosing (WindowEvent e) {

System.exit (0);

/* Phuong thitc xir 1i su kién nat dugc nhédn */
public void itemStateChange (ItemEvent ie) {
if (ie.getStateChanged () == ItemEvent.SELECTED) {
for (int i1i=0; i<colors.length; i++)
if((string)ie.getlItr..’) == chx[i]) {
// Thiét 1l4p r. nén theo mau tuong ung

return;

5. Goi ¥ (ty viét ha... nain ¢ 3 test chuong trinh):

public class t '5 extends Frame implements ActionListener({

CuuDuongThanCong.com

String[10] coir rs = {Blue, Cyan, Gray, Green, Magenta,
Orange, Pink, Red, White, Yellow};
MenuBar mnb;

Menu mn;

public Baib () {
super (“Baib!”);

this.setLayout (new FlowLayout()):;

mnb = new MenuBar () ;
this.setmenuBar (mnb) ;

mn = new Menu() ;
mn.addActionListener (this);
mnb.add (mn) ;

for(int i=0; i<colors.length; i++) {
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}

mn.addItem (new Menultem(colors[i]));

// Phuong thic bdt su kién click vao nut déng frame

this.addWindowListener (new WindowAdapter () {

public void windowClosing (WindowEvent e) {

System.exit (0);

/* Phuong théc xi 1i su kién ntt dugc nhédn */
public void actionPerformed (ActionEvent ae) {
for (int i=0; i<colors.length; i++)
if (ae.getActionCommand ,, equals(colors[i])) {

// Thiét 1l4p mau . " theo mau tuong ung

return;

6. Tuong tu bai 5, thav .. -1bangn -n:Popup.

7. Lam tuong tu cée . it dén 6, cnuyén sang applet.

CuuDuongThanCong.com
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PHU LUC: GIOI THIEU MO HINH MVC VA AP DUNG

Bat ddu vao nhitng nam 70 ciia thé ky 20, tai phong thi nghiém Xerox PARC & Palo
Alto. Su ra doi cia giao dién do hoa (Graphical User Interface) va ldp trinh hudng
doi twong (Object Oriented Programming) cho phép ldp trinh vién lam viéc véi nhiing
thanh phan dé hoa nhir nhitng doi twong do hoa c6 thudc tinh va phwong thire riéng
cua no. Khong dung lai o do, nhitng nha nghién curu ¢ Xerox PARC con di xa hon khi
cho ra doi cdi goi la kién triic MVC (viét tat ciia Model — View — Controller). Kién
truc MVC da dwoc ng dung de xdy dung rat nhiéu thw vién dé hoa khéac nhau. Tiéu
biéu la b thu vién do hoa ciia ngén ngit ldp trinh hudng doi twong SmallTalk (ciing
do Xerox PARC nghién ciru va phdt trién vao thdp nién 70 ciia thé ky 20). Ngay nay,
trong nhiéu cdc nén tang Idp trinh ching ta thdy sw c6 mdt ciia mé hinh MVC, ¢é thé
ké dén:

+ Swing Components cua Java

+ Document View Architecture trong Mi~.. 2soft Visual C++ (VC++)

+ QT4(KDE) + Apple’s Cocoa (Cor. . *a)
Trong bdo cdo nay ching ta sé tdp chur  vao nghic. ~iru vé mé hinh MVC trong ldp
trinh. Bdo cdo sé chia lam 5 phdn c1 "hé:
Phén 1: téng quan vé mé . 1" MVC
Phén 2: so sdnh mé hinh MVC . "1 s6 mé hinh l4p trinh khdc
Phén 3:cdc mé hi- h MW
Phdn 4: két ludn

Phén 5: xdy dung chuwo,  ‘rinh dwa trén mé hinh kién tric MVC

o O O O O

Do trinh d6 con kém nén khong thé tranh khéi thiéu xot trong hic lam bdo cdo. Chiing
t6i mong muon nhdn dwoc cdc y kién déng gép cua cdc ban.

Xin chan thanh cam on!!!
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1. TONG QUAN VE MVC

1.1.LICH SU PHAT TRIEN MO HINH MVC

Tat cd bdt dau vao nhitng ndm 70 ciia thé ky 20, tai phong thi nghiém Xerox PARC ¢
Palo Alto. S ra doi ciia giao dién @6 hoa (Graphic al User Interface) va ldp trinh
hagéng doi twong (Object Oriented Programming) cho phép Idp trinh vién lam viéc véi
nhitng thanh phan dé hoa nhunhing doéi trong do hoa cé thudc tinh va phirong thirc
riéng cua no. Khong dung lgi o do, nhitng nha nghién cvuru o Xerox PARC con di xa
hon khi cho ra doi cdi goi la kién tric MVC (viét tit ciia Model —View — Controller).
MVC duwoc phat minh tai Xerox Parc vao nhitng nam 70,boi Trygve Reenskaug. MVC
lan dau tién xudt hién céng khai la trong Smalltalk -80. Sau dé trong mét thoi gian dai
hau nhw khéng cé théng tin nao vé MVC, ngay ca trong tai liéu 80 Smalltalk. Cdc gidy
to quan trong dau tién dwoc cong bé trén MVC la “A Cookbook for Using the Model-
View -Controller User Interface Paradigm in Sm..:talk - 80", boi Glenn Krasner va
Stephen Pope, xudt ban trong ngay 8 / thang - “m 1988.

1.2. KIEN TRUC TRONG MO HINH MVC

N\

A

W
\ ) <]
\\ ——— .

Trong kién triic MVC, mét doi twong doé hoa nguoi ding(GUI Component)bao gom 3

.~\
»

L 2
|
Qe

thanh phd‘n co ban: Model, View, va Controller. Model co trach nhiém doi véi toan bo
dit liéu ciing nhu trang thdi cua doi tuwong do hoa.View chinh la thé hién truc quan cua

Model, hay néi cdch khdc chinh la giao dién ciia d6i twong do hoa. Va Controller diéu
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khién viéc tirong tac giita doi twong dé hoa véi nguoi sir dung ciing nhw nhitng déi
twong Khac.

Cdc thanh phan trong mé hinh MVC:

Model(M):

o La cdc thanh phan hé tro dnh xa di liéu vat ly 1én bo nhd, lwu triv di liéu tam
thoi trén bé nhd ,hé tro cdc cdch thue xi ly dit liéu,hd tro khé néng giao tiép
va trao déi di¥ liéu gilra cdc déi twong khdc trong bé nhd va trong co' s di¥
liéu.

o Trong lap trinh hwéng déi twong (oop) model mang déy du tinh chdt cua 1
object xdc dinh.

o Trong trng dung web cua java, Model sé la JavaBean hay Enterprise JavaBean
hay Web Service.

View :

o La thanh phén hé tro trinh bay dir liéu F 1y két qud ra man hinh, hé tro' nhép
théong tin tu phia nguoi dung.

o Cdc thanh phén nay cé kha ndnz, 1y cdp Mo. ':ruy xudt Model théng qua
nhitng hogt déng, ham ma ".10ael ch. ~hép nhung View khéng cé quyén thay
déi cdc thanh phén tror 4 . 'el.

o Trong web thi html,<  'etjsp.., hitng thanh phén dai dién cho View.

Controller

o La cdc thanh phdn ho v, trung gian dén nhén yéu céu cda nguwdi ding, thuc
hién chuyén, xt ly, lwa ¢/«on va cdp nhat model va view tuong trng dé trd lai
cho nguoi dung.

o Hb tro két néi gitra Model va view, gitip model xdc dinh dwoc view trinh bay
nhirng gi va lwa chon cdc thao tdc pht hop trong Model dé ddp trng yéu céu.

o Trong web thi servlet déng vai trd cua Controller.
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3 2
\ / Controller

=
.
o ()

Model

Dé c6 thé hiéu ré ta cé thé xem xét mé hinh MVC ..«ong dwong véi méi quan hé tivi,
diéu khién, dau thu véi nguoi ding.

Pau mdy la noi xit Iy div liéu, chon liwa céc ke xu ™. ndi dung can thiét nghia la dau
may la Model. Tivi chi lam nhiém vy duy hdt dé trin. oay két qud ma dau mdy —
Model da thuc hién, dwoc lua cho . Tivi kho.. thé lwa chon va khong co cach chon
liea la trinh bay cdc thanh phé  truy -~ dén dd ¢ woc xir 1y. Do dé tivi la View. Thanh
phan hoé tro dwa div liéu tir *... =1 dén v v 36 la diéu khién, ngoai ra diéu khién ciing
la noi két noi nguoi dv... i d u mdy véi truyén hinh. Chirc ning cia diéu khién la

chon dung model dé dwa ra ~w. Diéu khién — remote control la mét Controller.
1.3.CAC MOI QUAN HE TRONG MVC

e Model-View

® View phu thudc vao Model. Cdc su thay déi vdi giao dién Model ddi hdi cdc
sw thay déi song song trong View.

® Giita View va Model khéng c6 sw tdch biét ré rang. Chdng han nhu xét 1
yéu cGu “hién thj 1 cdn cdn dm bdng mau dé”. Pau tién la cdn cén ,diéu nay
xudt hién 1o yéu céu déu ra ré rang va su kiém tra cé thé duoc ddt trong
view theo mot hinh thuec ré rang nhuw sau: If balance < 0 then read

® Djdu nay cé thé xdm pham dén sv tdch biét cla cdc thanh phén trong MVC.
Qua sw phdn tich & trén yéu cau thuc sw la “hién thi sw cdn bdng dwoc
cwong diéu bdng mau dé” va dinh nghia cla cudng diéu = cdn cdn<0 = nén
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duorc ddc té trong model vi d6 la thudce vé s mé té mién. that dé dang cho

tdc nghiép dé chuyén ra cua model va chuyén vdo view.

e View - controller

® Trong mvc truyén théng, cdc view va controller dwoc két hop chdt ché vdi
nhau. Méi view duoc két hop vdi mét controller duy nhét. Controller duwoc
xem nhw mét strategy (sw quédn ly) ma view si¥ dung cho ddu vao. View
cling chiu trach nhiém tao ra cdc khung nhin va controller mdi.

® (6 s logic rdng cdc khung nhin va cd controller c6 quan hé manh mé vdi
nhau, déu vao va déu ra cia mét trng dung duwoc lien hé chdt ché véi nhau.
Héu hét cdc nén GUI MVC, view va controller dwoc trén trong mét déi
twong. diéu nay dwoc goi la document view. View va controller duoc két
hop thanh view. Model tré nén duc biét nhw la tai liéu.

® Passive model luén phién chju trac’. nhiém nhiéu hon vé controller, vi né
phdi théng bdo cho cdc view khi 6 co cdp nhdt.

® Su hitu ich web hién dai ciu “1VC ludn . ‘en thdm chi la nhiéu hon cdc
MVC truyén théng vé ' éc chju . “ch nhiém cua view déi vdi controller.
Controller chju tract nhi. ~ tgo ra ve. lwa chon cdc view va cdc view hudng
dén viéc chju tré... “iém it1. ~ 26i vdi cdc controller cua nd.

e Model - Controller
® Controller phu thu_ -~ vdo model. Cdc sw thay déi déi vdi giao dién model c6

thé yéu céu su thay r.6i song song déi vdi controller.
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1.4. MVC HOAT PONG NHU THE NAO?

/ J—
Controller

Model

Nhin lgi so do phia trén, ta th. ¢ mili tén nét lién va nhitng miii tén nét dirt. Nhitng
miii tén nét dirt diege hinh thanh trén quan diém ciia nguwoi dung ma khéng phdi la ciia
nhitng nha thiét ké phan mém thwce sie. Do d6 chiing ta chi quan tam dén nhitng miii
tén con lai.
Pay la mét cach don gian dé mé ta lai luong sy kién dwoc xir Iy trong MVC:

- User twong tac véi View, bang cdch click vao button, user giri yéu cdu di.
- Controller nhdn va diéu huéng ching dén diing phwong thire xir 1y & Model.
- Model nhdn théng tin va thiee thi cdc yéu cdu.

- Khi Model hoan tdt viéc xir ly, View sé nhan két qua tur Model va hién thi lai cho

nguoi dung.
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1.5.UU NHUQC PIEM CUA MO "“INL. MVC
Uu diém:

o Y nghia chinh cia mé *inh nay. *dch biét phdn dnh xaq, lwu trie va xi ly dir liéu
(model) tdch bié* ~odnt an vdi tk.anh phén trinh bay giao dién két quéd cho
nguoi dung hay phu.  tiao dién giup dén nhép nhdp xudt cho ngudi dung
(View).Viéc tdch trén ch. shép ngudi lGp trinh cé thé tdch biét céng viéc trong
qud trinh xdy dwng chirc ndng cho tng dung va qua trinh xdy dung giao dién
cho nguoi dung.

o Bén canh dé, MVC cho phép viéc thay déi thanh phén cua di¥ liéu (model) sé
khéng dnh hwdng nhiéu dén giao dién cua ngudi dung vi mé hinh dua ra
Model d€ khéng cho ngudi diing thao tdc truc tiép vao dit liéu vat ly (Co sé div
liéu hay la tép tin) ma phdi théng qua Model, do véy cho du dit liéu vat ly thay
déi cdu tric nhwng céu tric Model cho viéc truy cép, xi ly, lwu tri dif liéu sé
khéng bi anh huwdng. Nhin theo khdi niém cdc thanh phan giao tiép trén Model
la tén ham — tham s6 truyén (interface) it khi thay déi, néi dung thay déi chinh
la cdch thuc cai ddt bén trong ham. Nhung ndi dung dé nguoi si dung chire
néng trén giao dién khéng quan tém vi da sé ho chi quan tdm interface la gi,
gid tri nhép va két xudt ra sao. Do vdy, ddy ld mét trong tinh linh hoat va uyén
chuyén cia mé hinh MVC.
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o Ngodi ra, viéc tdch biét roi rac gitta Model va View theo phdn tich cda ching ta
dang thé hién tinh wu viét. Tuy nhién, mét trng dung 6 rdt nhiéu Model va
nhiéu View, do vdy, mé hinh cGn cé mét thanh phén lwa chon va két néi cdc
thanh phan nay lai véi nhau theo cdch hiéu qud nhét. Controller la mét trong
nhitng déi twong dwa ra dé dén nhén yéu cGu nhdp xudt tir ngudi ding, xdc
dinh model twong trng vdi view nhdp dé duwa model xi ly, két qué x& ly cla
model sé dugc chuyén dén controller dé controller xdc dinh view két xudt dé
dé két qua xu ly va hién thj cho nguwdi ding.

o Nhiéu view déng thoi chay cia mét model. Nhiéu view khdc nhau cé thé hoat
déng tai cing mét thoi diém. moi view mé té dong thdi va déc Idp thong tin
giébng nhau tir mét model. Piéu nay dp dung nhiéu déi véi GUI MVC hon lg web
MVC.

Nhuwoc diém:

o Gia tdng sy phtre tap. Sw két néi ché che “ia view va controller d6i véi model
suw thay dé6i déi vdi giao dién mo ! ddi hdi s oy d6i song song trong view va
c6 thé doi héi sw thay déi th”.«n 36i v " controlier. Sw thay déi code ndo dé cé
thé trd nén kho khdn ho'..C. ~hé'truyén .« thay déi cé thé khéng hiéu qud khi
model thay déi thuwor~ ~uyén a. ~hdi nhiéu théng bdo thay déi, déy khéng phdi
la vén dé chung © *u pas ive moder dworc st dung.

o Suw két néi chdt ché , ~a view va controller. Sy tdch biét ré rang la rat khé, déi
khi I khéng thé.

2. SO SANH MVC VOI MO HINH LAP TRINH KHAC.

2.1 MVCvs 3 LAYER
Trong phdt trién trng dung, dé dé qudn ly cdc thanh phdn cla hé théng, cling nhw
khéng bi Gnh huéng bdi cdc thay déi, ngudi ta hay nhém cdc thanh phén cé cuing
chire ndng lai véi nhau va phén chia trdch nhiém cho tirng nhém dé céng viéc
khéng bj chéng chéo va dnh huéng Ian nhau. Vi du trong mét céng ty ban cé tirng
phong ban, mbi phong ban sé chiju trdch nhiém mét céng viéc cu thé nao dé,
phong nay khéng duoc can thiép vao cbéng viéc ndi bé ctia phong kia nhw Phong
tai chinh thi chi phdt lwong, con chuyén I8y tién dédu phdt cho cdc anh phong

Marketing thi cdc anh khéng cén biét.
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Trong phdt trién phén mém, ngudi ta ciing dp dung cdch phén chia chirc ndng
nay. Ban sé nghe néi dén thudt ngir kién tric da téng/nhiéu I6p, mbi I6p sé thuc
hién mét chire ndng ndo dd, trong dé mé hinh 3 16p la phé bién nhét. 3 I6p nay la
gi? La Presentation, Business Logic, va Data Access. Cdc Idp ndy sé€ giao tiép vdi
nhau théng qua cdc dich vu(services) ma méi Idp cung cdp dé tao nén trng dung,
I&p nay ciing khéng cén biét bén trong Iop kia lam gi ma chi can biét I6p kia cung

cdp dich vu gi cho minh va s&¥ dung né ma théi.

1. Gidi thigu cdc thanh phan ciia mé hinh 3layer

M6 hinh layer gém c6 3 layer:
o Layer GUI (Graphics User Interface)
o Layer Business Logic (Pdy la layer dé xu ly cdc diF liéu, théng tin trudc
khi dwa Ién giao dién hodc dua x' ong di¥ liéu.)

o Layer Data Access — Layer na* sé 1. “chuyén Data.

GUI La er

&l
45

Business Logic Layer

r

1.1. GUI Layer.

o Ddy la layer tao Ién giao dién cho ngudi dung, né sé la noi tiép nhén va

két xudt ra két qué cda chwong trinh cho ban.
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o NG c6 nhiém vu xt¥ ly, kiém tra cdc di¥ liéu nhdp vao ( vi nhw & TextBox
nay né phdi la sé, sé phdi tir 1-9....).
o NG tiép nhdn cdc Event cda ngudi ding, kiém tra di¥ liéu duwoc nhép vao,

gui yéu cau xu ly xubng téng ké tiép.

1.2. Business Logic Layer

o Ddy la layer xi ly chinh cdc di¥ liéu trwdc khi dwoc dwa 1én hién thi trén
man hinh hodc xt ly cdc dit liéu trwde khi lwu dit liéu xuéng co s& dir
liéu.

o Ddy la noi dé kiém tra cdc yéu cGu nghiép vu, tinh todn cdc yéu céu
nghiép vu.

o Taiddy cdc tinh ndng tinh todr ¢ ~q chwong trinh sé dugc thuc thi.
(Nhu tinh lwong theo mét - 6ny thurc.,

1.3. Data Access Layer
o Layernay 3lont émvula doc co so dit liéu Ién, cGp nhét co so dit liéu,

update co'so - liéu.

o Ndichungla né . .nhiém vuld ndi chuyén ‘phdi tréi’ véi database.

1.4. Cach cac layer thao tac voi nhau.

Vén dé dat ra & déy la 3 layer nay thao tdc vdi nhau nhw thé nao

Nhin vdo so db ta ciing sé nhdn dwoc céu trd 1&i:
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GUI

Business logic
Data Access tﬁ

a a
- lﬁ - = Data Transfer Object (DTO)

lar O @ Cac gia tri, dong, bang

o Qud trinh hién thj di neu:
Data Access layer no, ‘“uyén vdi. atabase va @y di liéu 1én theo mét
cdch nao dé 1~ “néla bu. ~ céu lénh select hay théng qua proceduce)
lic nay sr “hild dwoc di liéu Ién thi né sé ddy Ién Business layer tai
ddy Business . 1 nhdo bét, thém mdam muéi réi déy né Ién trén GUI va
tai GUI no sé hiér, .nilén cho nguoi dung

o Qud trinh dwa di¥ liéu xuéng.
Nguoi dung thao tdc voi GUI layer sau do ra lénh thuc hién (vi nhw
Insert) sau dé hé théng sé kiém tra cdc théng tin ngudi diing nhép véo
néu théa di xubéng tiép layer Business dé tiép tuc duwoc nhdo ndn, tinh
todn va kiém tra sau khi xong thi di¥ liéu duoc ddy xubng théng tin phia
dwdi Data Access Layer sau do tai DataAccess Layer sé thyc thi no

xubng database.

1.5. Cdch xt ly “16i” trong mé hinh 3 layer.
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4 A R e
== i et iy,

1 E — Error messages
: Errors while X

/

treating data input GUI la}er Error Hanéling

2N
7 Thrown business
: i Log
Business exceptions
Errors while
treating in
e business layer Business Error Handling
@ Database error codes
=] Databas” ci.ors Database Error Handling
Dcfobose \\"hll(‘_ ‘ccutlng (controlled by DBMS)
o 1112

Ngoai 1é c6 thé xdy r ~hat ky 1. ~r ndo.

Khi xay ra ngoai. % 1 Ic ser thi layer c6 thé thuc hién cdc thao tdc:
o X&' ly ngoaile . 3ibé trong layer dé.
o Chuyén ngoai lé It .1 layer ‘cao hon’.

o C6 thé khéng xt ly.

Khi 1 layer nhdn ngoai 1€ tir 1 layer ‘thdp hon’ thi layer ‘cao hon’ cé thé thuc
hién cdc thao tdc:

o X' ly néi bé ngoai lé dé.
o C6 thé chuyén ngoai Ié d6 Ién layer ‘cao hon’.
o C6 thé khéng xt ly.

So sanh MVC-3 LAYER:
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CONTROLLER

PRESENTATION LAYER

DATA ACCESS
LAYER

| 3-Tier architecture |

| MVC architecture |

Diém giong nhau:

o Tdch ré&i programming core/business log’. ru khdi nhitng phu thuéc vé tai
nguyén va moi truong.

o Presentation Layer (PL) thé hién - 8ny nhw . “c ndng cua View va Controller.
Business Layer (BL) va Data # .-ess . er (DL) tné€ hién giéng nhuw chire ndng
cta Model.

o Nhuw thé nhin & géc dé ndy, thi  "VC twong duwong vdi 3-layer (tdt nhién cé

chéng chéo nhu ¥ 'nh ve,

Diém khac:

Trong mé hinh 3 I6p, qud trinh di theo chiéu doc, bdt dau tir Presentation Layer, sang
Business logic Layer, réi téi Data Layer, va tir Data Layer, chay nguoc lgi Business

Layer roi quay ra lai Presentation Layer
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Presentation

|

Business

Logic

|

Data

Mo hinh 3 lop

Con trong mo hinh MVC, dit liéu dwgc nhdv oo. View, View sé chuyén cho Controller
cdp nhdt vao Model, roi sau d6 dir liéu v ong Mode. 2 dwoc dwa lai cho View ma

khéng théng qua Controller, do vdy ! “ong 1y nay cr. hinh tam gidc.

M6 hinh MVC

2.2.MVC vs MOVE

M@& hinh MVC (Model - View - Controller) la mét kién triic phan mém hay mé hinh
thiét ké dwoc sir dung trong ky thudt phan mém. N6 givip cho cdc developer tich iing
dung ciia ho ra 3 thanh phan khéc nhau Model, View va Controller. Moi thanh phan

co mot nhiém vu riéng biét va doc ldp voi cac thanh phd‘n khac. Lap trinh vién khong
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biét phai dat cdc doan code o vi tri nao khi su dung MVC, vi thé nhoi nhét rat nhiéu
code vao controller.

Dé cdi thién tinh hinh, 1 mé hinh méi da ra doi véi tén goi MOVE — Models —
Operations — Views — Events

" TN
W Cyenrs *7.

MNode L
Changes  / |

- \/ (Qg)
™~ y -
5 )QOQ(GG'Q’V‘ 2 | (eo

Sor d@6 trén thé hién cau triic co ban ciia tng dung MOVE voi:

o Models bao gém cdc t*ng dung dé cé truée dé

o Operations bao gém cdc quy trinh cda tng dung ma ching ta dang st dung

o Views la trung gian gitta t*ng dung va nguoi ding

o Events duoc diung dé két néi tdt cd cdc component lai vdi nhau

Dé tranh triwong hop nhiém cdc doan code roi ram, khé kiém sodt, chiing ta can lwu ¥
dén tung chirc nang cua méi loai theo chiéu miii tén hién thi trén mé hinh. Vi du:
Views tiép nhdn Events tir Models va Operations c6 thé bién doi models nhung models
khéng nén tré vé Views hodc Operations

257

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

1. Models

o Models thue chdt la 1 déi twong “ngudi dung” s& hitu it nhét 1 dia chi email, 1
tén goi va 1 sé dién thoai.

o Trong mé hinh MOVE, Models thién vé mang kién thirc, ngoai viéc thiét lGp va
theo dbi thi ching cd thé cé chirc ndng cho phép chiung ta kiém tra mat khdu
cta ngudi dung nhung lai khéng cho phép lwu mét khdu ngudi ding véo

database hodc upload Ién API khdc vi d6 la chire ndng cua Operations.

2. Operations

o Operation la hoat déng théng thudng cta trng dung cho phép nguoi ding
ddng nhép, ddy thuc chét la 2 hoat déng két hop vdi nhau: 1 la email va
password cta ngudi ding, 2 1d load thé’.g tin ngudi dung tir database va kiém
tra sw trung khdp/dé chinh xdc cua * assv. “d.

o Operation gép phén trong viéc F° 2 thanh me “irly MOVE vdi viéc lam thay déi
models ding thoi diém va x’’ 1y dc « ~nts phat sinh trong qud trinh twong tdc
v&i ngudi dung. Trong 7 &r. dung, md1  oat déng riéng Ié (sub-operation) cé
thé vén hanh déc lar - * opera. 1 géc cua nd, diéu nay duwoc thé hién ré trong
biéu dé: miii tér ‘ents wdng lér.,, changes huwdng xubng.

o Khisw dung Operatic <, toan bé trng dung c6 thé dwgc xem la 1 hoat déng
khéi déng. Chung sinh r. .1hiéu sub-operation cdn thiét, cdc sub-operation

cling tén tai song song va thodt khdi chuong trinh sau khi hoan tét.

3. Views

o Views chinh ld man hinh ddng nhép hién thj cdc text box cho ngudi ding, khi
nguoi dung click vao nut “login” thi sé thdy 1 khung “loginAttempt” chira
username va password dé ngudi diing nhdp vdo.

o Tat cé nhirng gi ngudi diing cd thé nhin thdy va tuong tdc déu duoc View hd
tro, View khéng chi hién thj trang thdi cta trng dung theo cdch dé hiéu ma con
don gidn héa cdc tuong tdc cia ngudi ding dén cdc events cé nghia. Piéu

quan trong ld View khéng truec tiép lam thay d6i Model ma don gian chi

258

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

chuyén Event dén Operation va ché thay déi tir cdc Events dwoc phdt tir
Model.

4. Events

Events “loginAttempt” xudt phdt tir View moi khi nguoi ding click vao “login”, khi
hoan tat viéc ding nhdp thi Model “currentUser” sé hinh thanh 1 Event nham thong
bdo rang vmg dung da dwoc chuyén doi .

Nhitng bién chuyén tir Event la nhitng gi cung cap cho MOVE (va MVC) ma Model
phdi cdp nhdt View. Pay la 1 ky thudt kha trieu tirong cho phép cdc component cé thé
két néi véi nhau ma khéng gdy dnh huéng cho nhau.

Két lugn

MVC van tét vi né da dwoc sir dung kha thanh céng trong nhiéu thdp ky qua, tuy
nhién, kj thudt ldp trinh méi dd ngay cang tré -.en phé bién va can bé sung nhitng cdi
mdéi hon, t6i wu hon. Va MOVE dé ra doi n’ dm . " nhdt va bé tro cho cdc ung dung
cil tro nén hoan chinh va ung dung hi¢r ua hon tre. ~ tirong lai.

3. CAC MO HINH MVC

3.1.MVC 1(Page-Centric Arr'iite. 're)

Seve oo wang
SP Niheo

Request i gis o2 browser
sSp =
| e
BorFle
-
BROWSER | Response %
214

H 3 -
JavaBesn )0——. i

Web Server

MVCI la mét cach tiép cdn thé hé dau tién sir dung cdc trang JSP va kién tric thanh
phdn JavaBeans dé thue hién cac kién tric MVC cho Web. Cdc yéu cau HTTP duwoc
guri dén mot trang JSP ma thuwc hién diéu khién logic va goi cdc chire ndng trong
Model dé trd 1oi cho dir liéu hay cdp nhdt va view. Cdch tiép cdn nay két hop
Controller va View trong mot trang JSP va do do pha vo mo hinh MVC. MVCI la
thich hop cho sw phdt trién don gidn va tao mau. Néi 1 cach khdc thi MVC 1 la mé
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hinh twong tw nhw html nhing cdc trang web & dang déng cé thé dén nhdn va trinh
bay dit liéu tir server nhuwng tdt cd cdc trang lién két déu la cdc dwong dan tinh va cdc
cach thire xir 1y déu thwe hién tryec tiép trén trang. Ngodi ra, cdc trang thiee hién goi

truec tiép lan nhau.

menu.jsp result.jsp

dataBase

MG hinh nay chi phit hop véi teng du- ~ nhe i cde diec ng dan rat khé d@é tim kiém va
swra doi, ddc biét trén trang dang  4n lan giiv. “oe html, javascript, xml, javacode ...

3.2. MVC 2(Servlet-Centric + rchite *ure)

1 Coatroller. ~grequest va xac dxh Model
ST
Request “ontrolier)
Lerviet

JavaBean | ML
nr request | Fle

'
"
L |
L |
1
rowser
Browse 8 : :
i '
Response : 1
ControBer gt View ' :
qua response a
. v 3
(View) N
sp Le—o (OO
6 Jovoaoan’ s ' [
Mode! dra két qua xir IV hay dir béu it
cip nhit lgi rang két qua View (EIS)
Web Server

Day la mé hinh thuc té dp dung tiép cdn theo diing khdi niém da néu ra & trén, tach
biét rieng biét thanh tung thanh phc”in, tao nén sy uyén chuyén khi van dung va cai dat,
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ddc biét la bao tri ndng cdp. Chinh vi vdy chiing ta sé di sau vao MVC 2 dé hiéu hon
vé MVC

i Servlet-centric Scenario

s reh ok

MVC 2 la 1 thuat ngir dwoc phat m”.n 50i o - dé mé ta 1 kién triic MVC cho tat ca
cdc g dung trén nén web, tro-.g . " véu cau a. ¢ chuyén tir 1 mdy khdch dén
Controller serviet @é cdp nh#*va sau .~ eoi cdc thanh phan thich ing trong Model.
Co ché thuc hién

Web Browser guri request a.  server thong qua cac control trén form HTML hay JSP,
hay query string url hay qua co .les.

Servlet — Controller dén nhdn request va xdc dinh Model twong iing dé tao ra instance
ciia JavaBean dé dén nhdn cdc gid tri nhdp tir request dé heu trit va xir Iy
Model thiee hién xik 1y, két noi dit liéu vt 1y dwdi DBMS (néu c6) va tra két qua trd vé
cho Controller
Két qua xir 1y dwege chuyén vao Servlet — Controller, Serviet Controller thiee hién tao
hay liya chon View dé tir d6 dwa két qua xit 1y hay dit liéu ldy tir Model dé cdp nhdt lai
trang két quad View.
Controller giti View qua response cho nguoi diing dé browser cé thé trinh bay dit liéu
trong Web Browser
Co ché thye hién trén cho thdy moi tap trung xir Iy va két xudt déu hwdng vao
Controller. Do vdy, ddy ciing la mét phan khiém khuyét khi Controller la noi tdp trung
xit Iy dir liéuy, mét trong nhitng khdi niém dé giam bét tdi ciia Controller chinh la
Filter .
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Serviet la doan chwong trinh java thyec thi trén Web Server hé tro nguwoi lgp trinh Java
xdy dung trang web dong ma khéng can hoc ngén ngir Idp trinh web méi

Servlets nhdn request — yéu cau tir client, sao do thuwce hién cdc yéu cau xir Iy dé giri
response — phdn hoi dén nguoi ding sir dung HTTP

Serviet diroc load san & Web Server duy nhdt lan dau tién khi ing dung dwoc deploy
va dép vng tirc thoi yéu cau ciia nguoi ding théng qua Web Container. Nguoi ding
khéng lo lang dén chuyén khoi tao serviet (nhw cdch chiing ta phdi ding 1énh new déi
VOi viéc tao ra mot instance moi cho mot object).

Servlet durge server hé tro co ché multithread gitip gidm tai nguyén va qud tdi trong
viéc xu ly cua server hay container

Uu diém

e Tinh tin cdy (reliability): viéc chia tirng phdn riéng biét gitp chung ta stra déi
tirng thanh phén riéng biét, khéng édnh b «Gng, cd thé thay thé thanh tirng
phén twong duong, cd thé chia céno viec “eo nhdm, bién dich déc lap, tdng
cwong khd ndng tich hop vdi khé ~dng dung  Sn cao

e Tinh twong thich cao (compe..uility). 4 kha nang st dung cdc loai céng nghé
khdc nhau khéng 1é thué . v. hung ta du woc tdch biét va khai niém cho tirng
logi thanh phdn riéno hict

e Tinh tdi st* dung “eusab :): chinc ta cd thé st dung cdc thanh phén chia cat
lai trong cdc trng du.  khdc hay st dung lai nhiéu lén trong cung mét tng
dung, tang tinh hiéu qu. .ong lap trinh

e Khd ndng trién khai nhanh chéng va bdo tri nhanh chéng (quick deploy and

easy maintenance): vi cdc thanh phdn déc 1dp vdi nhau.

Nhuwoc diém:

e Khéng thich hop cho viéc trinh bay va xt ly giao dién vi code html dworc viét
trong chudi String cta cdc cdu lIénh Java, rdt kho trong viéc checking va kiém
tra 16i vé tinh dung dan cua vdn bén xml (well-form)

e Khong ho tro day du cdc thanh phén lién quan dén session trong html,php

e V8 phia ngudi diing cé thé néi twong tdc chi la single thread vi ngudi ding
khéng thé xdc dinh instance servlet phuc vu cho minh ma container va server

tw déng xdc dinh instance twong trng va yéu cGu nd xir ly. Chung ta chi biét
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duoc xi ly khi thdy két qué dworc hién thi & browser. Nghia la moi thi xi ly

phai lé thudc container

Co ché hoat dpng:

= 11 Request | Web —
Browser | | Internet HTTP Protocol \, Server
Client :

Response 6 [*i\*' »

Khi c6 request tir client giri dén Se- ver hay » b Container

Container sé lya chon mot ins* mce ~“wlet twor.g g dé dap iing request dé (nguoi
dung sé khong bao gio bié* ... nce na. troe lwa chon, né luwa chon khi ndo, serviet
xw ly khi nao).Servlet I.. ~hon é thuc hién xu ly va két noi DB néu can. Sau khi
servlet thie hién xong, s€ g %ét qud ra container dé giri response vé cho ngieoi ding.

Browser dén nhdn két qud va tr .h bay ra man hinh dir liéu.

Controller
Dé tao mot serviet chung ta phai implements HttpServlet
e HttpServlet duoc ké thira tir GenericServiet
e GenericServlet duoc ké thira tir phdn chinh yéu la Servlet, déy la interface cho
tat cd servlet va dinh nghia mét trong ba phwong thire dé duoc dinh nghia
trong chu ky séng (init, services, destroy).
e GenericServlet ngoai duoc ké thire tir Servlet, né con duoc k€é thira tir

ServletConfig, java.io.Serializable

Lueu y: tit cd cdc I6p déu thudc package javax.serviet
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l Serviets .
Generic Servietc I
HttpServlet I

MyServlet I

Khi serviet chdp nhdn 1oi goi tir client, né sé don nhdn 02 tham s6 la ServietRequest

(doi twong chiva dung dit liéu dwoc truyén tir client dén server) va ServietResponse
(doi twong chira dung dit lidu dwoc truyén tir server dén client)
e Khiservlet dp dung protocol HTTP dé giao tiép thi cdc thanh phGn mé réng tir
02 I6p trén tuong trng duroc cung cdp do la HttpServietRequest va
HttpServletResponse
Servlet dinh nghia 3 tam viee thao tdc: request session, ServietContext
e Ddy la viing khéng gian bé nhé (me, 1ory s. *ment) duwoc cung cdp cho méi tng
dung web duing dé chira cdc thén, “in dé giao “p vdi cdc thanh phén khdc
trong server
e Modiving khéng gian n” y tor. 7i trong n.ot khodng thoi gian nhdt dinh tiy
theo qui dinh
e request: ton tai .. “ic g/ i request cho dén khi response
e session: mét khodng . i gian tir lic mé trinh duyét dén ddng trinh duyét, hét
thoi gian session, sessior. bj huy, ...
e ServletContext: c6 thé goi ld application tén tai tir ltic bat déu tng dung dén

khi trng dung bi undeploy ra khaoi server hay server bj crash

Servlet cung cdp thém mét interface RequestDispatcher dé ho tro viée giao tiép va xdc
dinh view twong ung trong xur [y
e RequestDispatcher hé tro container chuyén request object tir d6i twong cua
server tir thanh phén ndy sang thanh phén khdc (déy lo wu diém vuot tréi so
vdi response.sendRedirect hay click mét link trén trang web vi 02 déi tuong
nay khéng truyén object request di)
e Déi twong cudi cling la déi tuong sé reponse két qud tra vé hay cho phép

nhtung déi twong nay sang déi tugng khdc
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Model

Co ché nay con gitp che ddu théng tin xu ly cta cdc déi tugng xa ly trén thanh

url cda trinh duyét — dam bado tinh bdo mét cao

MGt thanh phan cau thanh object — ddi twong va chiva ddy di déc tinh ciia object dé la

Mot object bao gom state — trang thdi va behaviors — c&c hanh vi

Bam bado 4 tinh chat

abstraction (mang tinh chét chung nhét cla object)

encapsulation (cho phép ngudi ding truy cdp cdc trang thdi cua object théng
qua cdc behavior)

hierarchy (cé tinh ké thira)

modularity (phdn chia module theo tirng r 9m chitrc ndng va tdch biét cdc
thanh phén theo dang component dé .. *hé dé dang cai d¢dt, maintenance —

bado tri, va tdi st dung — reusable

JavaBeans 1 mot doi twong do’ dién "o object va dwoc su dung nhu Model boi vi no

chita day du cdc yéu cau .d ne trén

Dac diéem cua JavaBeans

JavaBeans la mét java « -5 dwgc implements tir Serializable vi ddy la mét
object st¥ dung qua protocol va dé giao tiép vdi cdc thanh phén trong va ngodi
server, do v@y nd phdi duoc chuyén déi tir thanh dang byte stram dé dé dang
truyén di

JavaBeans bat budc phdi duwoc cai ddt cé package dé cé thé tdi st dung théng
qua lénh import.

Cdc thudc tinh properties trong JavaBeans bat budc phdi duwoc khai bdo la
private va cdc viéc khai thdc cdc thudc tinh nay phdi duoc théng qua cdc ham
getTénThudbcTinh hay setTénThudcTinh (encapsulate)

Ham get sé duoc d6i thanh ham is néu kiéu dir liéu 1a kiéu boolean

Bdt budc phdi cé mot contrucstor khéng tham sé dé cd thé khéi tao object ma
khéng cén khdi tao gid tri ban ddu cho object luén luén & trang thdi dém bédo
thao tdc khéng bi 16i ké cd khi gid tri thudc tinh cta cdc object chura cdp nhdt gi

2

ca
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e Cai ddt ddy du cdc phwong thire hay hanh vi ma JavaBeans cGn giao tiép vdi
thé gidi bén ngoai.
Luu y: ham thiét ké phdi tuén theo chudn dé la ham chi truyén tham sé khi cdc gid
tri nay khong thé ton tai trong cdc thugc tinh cua chinh instance JavaBeans ma

chiing ta dang thao tic — thiét ké

View
Nhirng ddi tugng c6 kha ning trinh bay dir liéu ra man hinh nhu html, jsp ... O day
chung t6i trinh bay kién thirc so luge vé jsp
JSP viét tat ciia Java Server Pages,ddy 14 ngon ngir scripting duoc ding & server dé hd
trg itng dung trong viéc trinh bay trang web dong — cap nhat dir li¢u.
e ISP tich hop bao gdbm HTML, XML, Java Code, va ké c3 Servlet nghia la
« N6 tao thuan lgi cho ngudi dung trong viéc xay dung giao dién — khac phuc
nhuwoc diém cla servlet vé giao dién.
e Ngoai ra, n6 cho nguoi dung ma ror s kha 3ng sir dung JSP qua viéc dinh
nghia cac tag m&i nhu XML —kk. »huc nhwe  #:8m cla HTML
e Dic biét cho phép ngudi du'.g s&r du.  nhung truc ti€p code Java vao trong JSP
thdng qua Declaration - <he. ~d0 bién v. nam, Scriptlets — chira code tryc tiép
claJava va Expressi~  -tinh to. biéu thirc va in k&t qua ra man hinh. Nhirng
diéu nay tao dié. “ién c o nguoidp trinh Java khéng can hoc cdc ngdn ngir

script mai khi lap tri

e Bdn chdt cua JSP la Servlet, do v@y cdc thanh phén cua Servlet sé c6 ton tai hét
trén JSP

e Ngodi ra, JSP khéng cdn phdi bién dich ma né dworc bién dich khi cé request IGn
dGu tién yéu cdu dén server, do véy JSP khdc phuc nhuoc diém chinh sira phéi cdn
c6 source code va bién dich lai khi deploy sau khi chinh stra cua Servlet

e JSP cung cdp cdc thanh phan implicit Object dé ngudi dung cé thé st dung cdc
thanh phdn twong tdc trén server ma khéng cén khai bdo va khdi tao

e K&t xudt cua JSP thuc chét I HTML. File JSP c6 phén mé réng la .jsp

Chu ky hoat dong cua JSP
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o Khi co mot yéu cau tu client dén server, container xdc dinh trang jsp dwoc yéu cdu

e Trang JSP duwoc dwa qua JSP Engine dé xir Iy 'SP Engine thuc hién cdc budc sau

e Doc cdu triic file ciia JSP File tir trén ... “1g dudi, tir trdi qua phdi dé chuyén

doi (Parsing) sang Java code tirorg vng

o Phat sinh Servlet tir noi dung ~ars.. - o buoc tron dé cau tao thanh servlet

e Thuc hién bién djch code © -vlet

o Sau khi bién dich thanh cong v,. ua trinh hoat dong sé thuc hién dung theo

chu ky song cua S :rvlet hw dd ne . trong cdc phan trén

o Tuwong tw 03 phuon, “.uc init, services, destroy cua Servlet thi JSP sé co 03

phwong thirc tuong ung ~ splnit, jspService va jspDestroy

.
] {12 5] N
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e JSP dinh nghia ra 4 tam vue thao tic dé la page — ton tai trong page, request — ton
tai tir lic bdt dau giki request cho dén khi response thanh cong, session, application
(tir khi deploy dén khi két thiic itng dung) — ServletContext

o Dé trang JSP mang tinh chat ddc thi ciia View thi Java Sun dwa ra cdc thanh phan
cdi tién dé tranh viéc trén lan code va xir ly giao dién va tao tinh ddc thu cua giao
dién.

Do la
« EL expression language
. Cdch viét tat ngdn gon trén trang JSP va che diu
mét phan code java dwoc xir Iy truy cdp
. Pinh nghia cdc tam viee truy cdp la requestScope,
pageScope, sessionScope, applicationScope
. Cii phap: ${tri hay biéu thirc hay hang s6}
. JSTL: JSP Standars [ag Library dinh nghia ra cdc tag ho
tro chike nang xir Iy trén trang JSP v ot c.. ' don gidn va ré rang. Chiing gom
cac tag nhu core, sql, fmt —form~  xml, func. *n

e Chiing ta da nam dwoc cach .u Jung ~L va JSIL qua cdc bai tutorial cu thé
nhu EJB (xem phan giao 4w, trinh bay . “a EJB)

3.3. MVC3
Ta cung xét MVC3 trong Ax  net

1. Cong cu xem Razor (The Razor View Engine)

- ASP.net MV C 3 di kem voi mot cong cu xem maoi co tén la Razor voi nhitng loi ich
Sau:

*Cu phap Razor la sach sé va xuc tich, doi hoi mot sO luong 16i thiéu cdc t6 hop
phim.

Viéc tim hiéu Razor twong doi dé dang vi né dwa trén ngon ngir C# va Visual
Basic.

“Visual Studio bao gom IntelliSense va md cii phdp Razor dwoc mau héa.
*Razor views cé thé kiém tra tieng don vi ma khéng doi héi ban phdi chay cdc
ung dung hoac phai chay web server.

- Mot s6 tinh ndng méi ciia Razor:
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«Cii phdp @model dé xdc dinh cdc logi sé dwgc truyén vao view.
*@**@ la cu phap comment.
Kha nang dinh ré mdc dinh (nhw layoutpage) mét lan cho toan b trang web.

Phuwong thirc Html.Raw dé hién thi cdc van ban ma khéng can ma héa Html

cho no.

“H0 tro chia sé md giiva nhiéu views ( viewstart.cshtml hay _viewstart.vbhtml).
- Razor ciing bao gom nhitng cong cu hé tro HTML mdi, chang han nhu:

«Chart — biéu dién mét biéu do, cung cdp cdc tinh ndng nhw control chart trong

AP.NET 4.

“WebGrid — biéu dién mét lwéi dir liéu (data grid), hoan chinh véi chire ning

phan trang va phdn loai.

«Crypto — Sit dung cdc thudt todn bam (hashing algorithms) dé tao thudc tinh

thong thao va bam cac mdt khau.

«WebImage — biéu dién mét hinh dnh.

*WebMail — géi tin nhdn email.
2. Hé tro' da View Engines (Supp rt for Mu. “le View Engines)

- Thém hop thogi View tr-ug . SP.NE1 . “VC 3 cho phép ban chon cdc view engine ma
ban muén lam viée v&i n. va b op thoai New Project cho phép ban xdc dinh view
engine mdc dinh cho mét pr. ~ct. Ban c6 thé chon view engine Web Forms (ASPX),

Razor, hay mot view engine ngr on mo nhuw Spark, NHaml, hay NDjango.
3. Nhiing cdi tién Controller

3.1 Global Action Filters

Péi khi ban muon thue hién mot logic hodc truoc khi mot phwong thirc
thue hién hodc sau mot mot phwong thiee hanh dong dwoc thue hién. pé
hé tro diéu nay, ASP.NET MVC 2 dé cung cdp bé loc hanh dong (Action
Filters). Action Filter la cdc thudc tinh tity chinh cung cdp khai bdo mét
phirong tién dé thém trude hanh dong va sau hanh déng mot hanh vi dé
xdc dinh phwong thire controller hanh dong cu thé. MVC 3 cho phép
bnaj chi dinh cdc bé loc chung bang cdch thém chiing vao bé sweu tdp
GlobalFilters.
3.2 Thuoc tinh moi “ViewBag”
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MVC 2 hé tro dieu diéu khién mét thudc tinh ViewData dé cho phép ban
chuyén div liéu dén mot view template bang cdach sir dung mét API.
Trong MVC 3, ban c6 thé sir dung cii phdp don gidn hon mét chiit voi
thugc tinh ViewBag dé thwucj hién cung mot muc dich trén. Vi du, thay
vi viét ViewData[ “Message”’] = “text”, ban cé thé viét
ViewBag.Message = “text”. Ban khéng can phdi xdc dinh I6p manh bat
ky dé sir dung thuéc tinh ViewBag. Béi vi né la mét thuée tinh nang dong
(dynamic property), ban c6 thé thay vi chi nhdn hay thiét ldp cdc thuéc
tinh va né sé gidi quyét cac van dé con lai tir ddng khi chay. Bén trong
thudc tinh ViewBag dwoc luu trit nhie cdp name/value trong tir dién
ViewData. (Lwu y: trong hau hét cdc phién ban trude cia MVC3, thudc
tinh ViewBag c6 tén la ViewModel).

3.3 Cdc kiéu “ActionResult” moi

Duéi ddy la cdc kiéu ActionResult va phirong phdp tro givip méi va ndng cao

trong MVC3:
«HttpNotFoundResult . Trd v. trany “ai ma HTTP 404 cho khéch hang.
*RedirectResult . Trd vé me ~huyén hwe g tam thoi (md trang thdi
HTTP 302) hodc mé’ chuyén h. “ng vinh vién (md trang thai HTTP 301),
phu thude vao m” ¢ the. ~ s6 Booler.n. Két hop véi thay doi nay, cdc 1op
control hién » =6 ba pr. ~ng phdp dé thuc hién thuong xuyén doi
hwong: R “rectl :rmanen:, RedirectToRoutePermanent , va
RedirectToAc. nPermanent . Nhitng phirong phdp ndy trd vé mét dir

liéu ciia Redireci. sult véi Permanent sé hitu thiét ldp diing .

«HttpStatusCodeResult . Tra vé mot md trang thdi nguoi ding dwoc xdc
dinh.

4. JavaScript va Ajax

Theo mac dinh, Ajax va cdc cong cu hé tro hop lé trong MVC 3 sur dung mot cach tié'p
cdn unobtrusive JavaScript. Unobtrusive JavaScript ndi tuyén tranh tiém tin hiéu tir
JavaScript vao HTML. Diéu nay lam cho HTML ciia ban nhé hon va it Ién xén hon, va
lam cho né chuyén déi ra ngoai dé dang hon hay tity chinh cdc thw vién JavaScript.
Validation helpers trong MVC 3 ciing su dung plugin jQueryValidate theo mdc dinh.
Néu ban muén MVC 2 thuc hién, ban cé thé vé hiéu héa unobtrusive JavaScript
bawgnf cdch thiét Idp lai file web.config.

4.1 Client-Side Validation Enabled by Default
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- Trong cdc phién ban trude dé ciia MVC, ban can phdi goi ré phwong
thire Html.EnableClientValidation tir mét view dé cho phép phia may
khéc xdc nhdn. Diéu nay trong MVC 3 la khéng can thiét vi phia khdch
hang xdc nhdn 1 kich hoat mdc dinh. (Ban c6 thé vé hiéu héa diéu nay
bang cdch sit dung mot thiét ldp trong file web.config).

- Dé cho phia mady khdch xdc nhdn dé lam viéc, ban van can phdi tham
khao thich hop thw vién jQuery va jQuery Validation trong trang web
ctia ban. Ban cé thé lwu trik cac thw vién trén may chu cua chinh ban
hodic tham chiéu cho chiing tir mot mang ledi phdn bé néi dung(CDN —
Content Delivery Network) naw CDNs tir Microsoft hay Google.

4.2 Remote Validator

CuuDuongThanCong.com

- ASP.NET MVC 3 hé tro 16p RemoteAttribute cho phép ban tdn dung
loi thé ciia plugin jQuery Validation dé hé tro xdc nhdn tir xa. Piéu nay
cho phép cac bén cac nhan thu vién ~lient-side validation dé tw dong goi
mét phirong thire tity chinh ma b - xdc dinh trén may chii dé thyc hién
xdc nhdn logic chi ¢é thé dwe * xdc . “in phia mady chi.

- Trong vi du sau day, thu. tinh Remo. xdc dinh rung xac nhdn mady
khdc sé goi mot han’ dong tén *~ UserNameAvailable trén lop

UsersController .é x.. minh truo.ig UserName.
VD:
pun, class User {
[Rem. ~("UserNameAvailable", "Users™)]
public swring UserName { get; set; }
}
- Vi du sau ddy minh hoa cdc diéu khién twong ving:
public class UsersController {
public bool UserNameAvailable(string username)

{

if(MyRepository.UserNameEXxists(username))

{

return "false";

}

return "true";
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}
4.3 JSON Binding Support

ASP.NET MVC 3 bao gom rang budc hé tro JSON cho phép céc
phirong thirc hanh dong d@é nhan dwoc dir liéu JSON-encoded va model-
bind tham s6 phwong thirc hanh ddng cia né. Kha nang nay rat hiru ich
trong cdc tinh huéng lién quan dén client template va data binding.
MVC 3 cho phép ban dé dang két néi client template véi cdc phirong
thire hanh dongtrén may chu khi goi va nhan nhdn dit liéu JSON.

5. Model Validation Imporvements

5.1 Thuoc tinh siéu dir lieu “DataAnnotc.ony”
ASP.NET MVC 3 hé tro cdc * wde ‘mh siéu dir liéu DataAnnotations
nhu DisplayAttribute.
5.2 Lop “ValidationAttribue”
Lép ValidationA? rib.. ~ dd dwoc . Ji tién trong .NET Framerwork 4 dé
hé tro mét qu” " méi la  Valid cung cdp thém théng tin vé béi canh
xdc nhdn’ n tai chang hon nhw nhitng gi déi twong dang dwoc xdc
nhdn. Diéu n.  cho phép cdc kich ban phong phii hon, no ban c6 thé xdc
nhan gia tri hién ' dwa trén cac thuoc tinh khdac cua model. Vi du,
thugc tinh moi CompareAttribute cho phép ban so sanh cac gia tri cua 2
thugc tinh cua mot model. Trong vi du dwoi day, thudc tinh
ComparePassword phai phit hop véi truong Password dé dwgc hop 1é:
public class User {
[Required]
public string Password { get; set; }
[Required, Compare(*'Password")]
public string ComparePassword { get; set; }

}

5.3 Validation Interfaces

- Giao dién IValidatableObject cho phép ban thwc hién cdc cdp model

xac nhdn, va no cho phép ban cung cdp cdc thong diép xdc nhan 16i cu
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thé doi véi cdc trang thdi ciia model tong thé, hay giiv 2 thudc tinh trong
model. MVC 3 bdy gio ldy 16i tir giao dién IValidatableObject khi rang
budc mé hinh, va tir ddng gdn co hay té sdng cdc truong bi anh hwdng
trong phdm vi view bang cdch sir dung cong cu ho tro hinh thire HTML.
- Giao dién IClientValidatable cho phép ASP.NET MVC kham pha
trong thoi gian chay du validator da hé tro cho viée xdc thue & client.
Giao dién nay duwoc thiét ké dé co thé tich hop voi hang loat cdc
validation frameworks.

6. Dependency Injection Imporvements

- ASP.NET MVC 3 cung cdp hé tro tét hon cho viéc dp dung Dependency Injection
(DI) va tich hop voi Dependency Injection hay Inversion of Control (I0C) containers.

Cdc hé tro cho DI dwoc thém vdo:

oControllers (registering and injectine  ~ntroller factories, injecting
controllers).

oViews (registering and injecting . “w engines. .njecting dependencies into
view pages).

oAction filters (locating and . ~cting filcers).

oModel binders (r.giste ng and . ,scting).

oModel validation , "2v.ders (registering and injecting).

oModel metadata prov, s (registering and injecting).

oValue providers (registering and injecting).

- MVC 3 hé tro cac thu vien Common Service Locator va bat ky DI container nao co
ho tro cua thu vién IServiceLocator. No ciing ho tro giao dién moi

IDpendencyResolver lam cho né dé dang hon dé tich hop véi DI frameworks.

3.4.MVC4
Phan nay mé td cdc tinh ndng méi da dwoc gidi thiéu trong MVC ASP.NET 4

1. Cii tién dé mdc méu dw dan (Enhancements to Default Project Templates)

o Cdc mbu duoc st dung dé tao mdi ASP.NET MVC 4 du én dd dwoc cdp nhét dé

tao ra mét trang web tréng hién dai hon:
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o Ngodi ra dé cdi thién thGm my, cdi thién cdc chirc ndng trong cdc mu mdi. Cdc
mau stz mét ky thudt duoc dung hinh thich tng nhin tét trong cdc trinh duyét
mady tinh dé ban va cdc trinh duyét di déng ma khéng cén bét cit tuy chinh nao.

o Déxem render adaptive trong hoat déng, ban cé thé sir dung mét gia lap di
déng hodc chi cén c6 gdng thay déi kich thudc cira sé trinh duyét mdy tinh dé
ban dé dwoc nhé hon. Khi ctra sé trinh duyét du nhd, bé tri cua trang sé thay
déi.

o M@ét phdt trién cdc dw dn mau mdc la viéc st dung JavaScript dé cung cdp mét
giao dién ngudi ding phong phu hon. Bdng nhép va Bdng ky lién két duoc st
dung trong template ld nhitng vi du vé cdch s dung hdp thoai giao dién jQuery

dé trinh bay mét man hinh déng nhép phong phu

2. Méu dw dn di dong (Mobile Project Templo 2)

o Néu ban dang bat ddu mét dw 2. & va mue  *40 ra mot trang web ddc biét
cho cdc trinh duyét di déng .a mdy t.. ~ béng, ban cé thé st dung cdc méu dw
4n wng dung di déng. D’ :u 1. duoc dwn. trén jQuery Mobile, mét thu vién ma

ngudn mé dé xdy dr-._ “di wu he " aino dién cdm rng cho ngudi dung.

& Log On Register

Passwords are required to be a
minimum of 6 characters in length.

User name

Email address

o Mau nay cé chira cdc cu tric tng dung twong tw nhw méu trng dung Internet
(v cdc md diéu khién dwoc hdu nhw giéng nhau), nhung né mang phong cdch

st¥ jQuery Mobile nhin tét va cw xu tét trén cdc thiét bj di déng dwa trén cadm
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t*ng. DE tim hiéu thém vé lam thé ndo dé cdu tric va phong cdch giao dién
ngudi ding di déng, xem trang web cua dy dn jQuery Mobile.

o Néu ban dé cé mét trang web mdy theo dinh huwdng ma ban muén thém vao
xem dé téi wu hod dién thoai di déng, hodc néu ban muén tao mét trang web
duy nhdt phuc quan khdc nhau theo kiéu trinh mdy tinh dé ban va di déng, ban

c6 thé str dung tinh ndng hién thj ché d6 mdi. (Xem phén tiép theo.)

3. Ché dp hién thi (Display Modes)

o Tinh ndng Display Modes mdi cho phép xem mét tng dung chon tuy thuéc vao
trinh duyét dwa ra yéu céu. Vi du, néu mét trinh duyét mdy tinh dé ban yéu céu
mét trang ‘Home page’, cdc trng dung cd thé si dung
Views\Home\Index.cshtml template. Néu mét trinh duyét di déng yéu cdc
trang chd, cdc trng dung cd thé tra lai Vi :ws\Home\Index.mobile.cshtml
template.

o Layouts va partials c6 thé ghi d¢ o cdc trin, 1,8t cu thé.

o Néu ban muén tao ra Views _u11é, v "*ri, hodc mét phén cho cdc thiét bj khdc,
ban cé thé ddng ky mét .né . “3n Defauh .1splayMode mdi dé xdc dinh tén dé
tim kiém khi yéu cGrr " trng a, * kién ddc tha. Vi du, ban cé thé thém doan
md sau vao phv. a1 the Application_Start trong file Global.asax dang ky
chudi “iPhone” nhw . mdt ché do hién thi dworc dp dung khi trinh duyét iPhone

Apple tao ra mét yéu ca. .

DisplayModes.Modes.Insert(0, new DefaultDisplayMode("iPhone")
{

ContextCondition = (context => context.Request.UserAgent.IndexOf

("iPhone", StringComparison.OrdinallgnoreCase) >= 0)

i

Sau khi chay md nay, khi mét trinh duyét iPhone ciia Apple tao ra mot yéu cau,
ung dung ciia ban sé s dung Views \ Shared \ _Layout.iPhone.cshtml layout

(néu né ton tai).

4.JQuery Mobile, the View Switcher, and Browser Overriding
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JjOuery Mobile la mét thw vién md nguon mé dé xdy dung giao dién nguoi ding web
cam irng t6i wu héa.
- Mot thanh phan view-switcher, trong dé bao gom Views / Shared /
_ViewSwitcher.cshtml partial view va ViewSwitcherController.cs controller.
Sau ban cai cdc géi phan mém, chay iing dung ciia ban bang cdch sir dung mét trinh
duyét di dong (hodc twong dwong, nhu Firefox User Agent Switcher add-on). Ban sé
thdy rang cdc trang cia trong khd khdc nhau, béi vi jQuery Mobile xit Iy layout va
phong cdch. Pé tin dung loi thé nay, ban cé thé lam nhiw sau:
- Tao dién thoai di dong cu thé view sé ghi de nhu mé ta duoi ché dp hién thi
truée (vi du, tao ra Views \ Home \ Index.mobile.cshtml dé ghi dé lén Views \
Home \ Index.cshtml danh cho trinh duyét trén dién thoai di dong).
- Poc tai liéu jQuery Mobile dé tim hiéu thém vé lam thé nao dé thém cdc yéu to
giao dién nguwoi diing cdm ieng t6i wu héa .. ong ché dé xem di dong .
Mot quy wdc cho cac trang web 16i wu hod den. “oqi di dong la thém mot lién két van
ban la mot giong nhw ché dé xem Deskte ) hodc tra. - web toan cho phép nguoi
chuyén sang mot phién ban mady ciia “vany  “dc géi pr an mém jQuery.Mobile. MVC
bao mét mau view-switcher than¥ ~han cho n. ~ d’ch nay. N6 dwgc sir dung trong cdc
Views mdc dinh \ Shared \ L out.n. hile.cshtml, va né trong nhuw thé nay khi trang
dwoc tra lai:
Néu khdch truy cdp nhdp ‘o .én két, ho dang chuyén sang phién ban mdy tinh dé ban
cia ciing mot trang.Boi vi la, it mdy tinh dé ban ciia ban sé khéng bao gom mot cong
tdc xem bcing cach mac dinh , kaach viéng tham sé khong co mot cdch dé cé dwoc ché
dé di dong. Pé kich hoat tinh ndng ndy, thém cdc tham chiéu sau ddy téi

_ViewSwitcher téi layout mdy tinh ciia ban, chi can bén trong cdc phan tir <body>:

@Html.Partial(*_ViewSwitcher")

- switcher view sur dung mot tinh nang moi duoc goi la Browser Overriding. Tinh nang
nay cho phép cac Yeu cdu xit Iy ttng dung ciia ban nhi thé ho dén tir mét trinh duyét
khdc nhau (dai Iy nguoi si dung) hon so voi mot trong nhitng ho dang thuc su.

- Browser Overriding la mét tinh néing cot 16i ciia ASP.NET MVC 4 va ¢é san ngay cd
khi ban khéng cai dat cdc géi jQuery.Mobile. MVC. Tuy nhién, né anh hwéng dén chi
View bé cuc, va xem tieng phan lira chon — né khéng anh hwong dén bdt ky tinh nang

ASP.NET khdc phu thudc vao doi tieong Request. Browser.
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Theo mdc dinh, ghi dé 1én nguoi sir dung dai 1y dwoc leu triv bang cach sir dung mot
cookie. Néu ban muon dé luu trir cdc ghi de lén o noi khdc (vi du, trong mot co so dir
liéu), ban co thé thay thé cdc nha cung cdp mac dinh
(BrowserOverrideStores.Current).

5.Recipes for Code Generation in Visual Studio (cong thivc cho thé hé Ma trong
Visual Studio)

o Bi quyét mdi tinh ndng cho phép Visual Studio dé tao ra gidi phdp cu thé mé
duwa trén bao bi ma ban cé thé cai ddt bang cdch si dung NuGet. Khung Bi
quyét lam cho né dé dang cho cdc nha phdt trién viét mé thé hé bé sung, ban
ciling c6 thé st dung dé thay thé duoc xdy dwng trong cdc mdy phdt mé Add
Area , Add Controller, va Add View. Bdi vi cdc cdng thire duoc trién khai nhw
go6i NuGet, ho cd thé dé dang dwoc kiém “ra vao kiém sodt ngudn va chia sé vdi
tdt cd cdc nha phdt trién dw dn tw d6'.g. ' cling c6 sdn trén mét co s& cho
moi gidi phdp.

o Hé tro cho céng viéc diéu khi”.. kho. ~ ddéng bé

o Bdy gio' ban cé thé viét ci.  “wong phu, “anh déng khéng déng bé la phurong
phdp duy nhét ma tré ve mét . “ twong cua logi céng tdc hodic <ActionResult>

cong tdc.

Vi du, néu ban dang sir dung V. «al C # 5 (hodc bang cdch sir dung CTP Async), ban
6 thé tao ra mot phwong thire hanh déng khéng dong bé ma tréng nhw sau:
public async Task Index(string city) {

var newsService = new NewsService();

var sportsService = new SportsService();

return View(*Common",
new PortalViewModel {
NewsHeadlines = await newsService.GetHeadlinesAsync(),

SportsScores = await sportsService.GetScoresAsync()

1;
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Trong phiong phdp hanh déng truée do, cdc cude goi dén
newsService.GetHeadlinesAsync va sportsService. GetScoresAsync dwoc goi la khong
dong bé va khéng chin mét thread tir thread pool .
Phuong phdp hanh déng khong dong bé trd lai truong cong viéc ciing c6 thé hé tro
timeouts. Dé thue hién huy phwong thirc hanh dong cua ban, thém mot tham $6 clia
CancellationToken loai chit ky phwong thire hanh déng. Vi du sau ddy cho thdy mot
phirong thirc hanh dong khéng dong bé ma c¢é mét thoi gian cho la 2500 mili gidy va
hién thi mét cdi nhin TimedOut cho khdch hang néu thoi gian cho xay ra.
[AsyncTimeout(2500)]
[HandleError(ExceptionType = typeof(TaskCanceledException), View =
"TimedOut™)]
public async Task Index(string city,
CancellationToken cancellationToken) {
var newsService = new NewsService();
var sportsService = new SportsService():
return View("Common",
new PortalViewModel {
NewsHeadlines = await n” ws. ~vice.Getl adlinesAsync(cancellationToken),

SportsScores = await ~.  *sServic. “etScoresAsync(cancellationToken)

Ok
4. KET LUAN
Y nghia chinh ctia m6 hinh nay la tach biét phén anh xa, luu trir va xt ly dir ligu
(model) tach biét hoan toan v&i thanh phan trinh bay giao dién két qua cho ngudi dung
hay phan giao dién giup dén nhap nhap xudt cho nguoi dung (View).Viée tach trén
cho phép nguoi 1ap trinh c6 thé tach biét cong viéc trong qué trinh xay dung chirc ning

cho ung dung va qua trinh xay dung giao di¢n cho ngudi dung.

Bén canh d6, MVC cho phép viéc thay ddi thanh phan cua dir liéu (model) s& khong
anh huong nhiéu dén giao dién cua ngudi ding vi mé hinh dua ra Model dé khong cho
ngudi dung thao tac truc tiép vao dir liéu vat Iy (Co sé dit liéu hay 1a tip tin) ma phai
thong qua Model, do vay cho du dit liéu vat 1y thay ddi cdu trac nhung céu traic Model
cho viéc truy cap, xu ly, luu trir dit li€u s€ khong bi anh huéng. Nhin theo khai niém
céc thanh phan giao tiép trén Model 1a tén ham — tham sé truyén (interface) it khi thay
d6i, ndi dung thay d6i chinh 1a cach thirc cai dit bén trong ham. Nhung ndi dung do
ngudi st dung chirc ning trén giao dién khong quan tim vi da sb ho chi quan tdm
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interface 1a gi, gia tri nhap va két xuit ra sao. Do vay, day la mot trong tinh linh hoat
va uyén chuyén ctia mé hinh MVC.

Ngoai ra, viéc tach bi¢t ro1 rac gitta Model va View theo phan tich ctuia ching ta dang
thé hién tinh wu viét. Tuy nhién, mot ing dung cé rat nhiéu Model va nhiéu View, do
vdy, mo hinh can c6 mot thanh phan Iya chon va két nbi cac thanh phan nay lai véi
nhau theo cich hiéu qua nhét. Controller 1 mét trong nhimg ddi twong dwa ra dé dén
nhan yéu ciu nhap xuat tir ngudi dung, xac dinh model twong g véi view nhap dé
dua model xtr 1y, két qua xir Iy ctia model s& dugc chuyén dén controller dé controller

xéac dinh view két xuat dé do két qua xir 1y va hién thi cho ngudi ding.

Nhiéu view dong thoi chay ctia mot model. Nhiéu view khac nhau cé thé hoat dong tai
cing mot thoi diém. mdi view mo ta dong thoi va doc 1ap thong tin giéng nhau tir mot
model. Diéu nay 4p dung nhiéu ddi véi GUI MV(™ hon 1a web MVC.

Tuy nhién MVC ciing c6 nhitng diém tri” nhu:

o Gia tdng su phirc tap. Sy k&t _Aicr. " ch@ cha view va controller déi véi model
sy thay d6i d6i véi giao d°c model dor  *: su thay d6i song song trong view va
c6 thé doi hoi sy thav o di the,  48i vdi controller. Sy thay ddi code nao d6 cé
thé trd nén kho k'1dn he 1.Co ché _ruyén su thay d6i cé thé khdng hiéu qua khi
model thay d&i th. rg cuyén doi hoi nhidu théng bdo thay ddi, day khéng
phai la van dé chung nc  ~assive model dugc st dung.

o Su két n6i chat ché gilra view va controller. Sy tach biét rd rang |a rat kho, déi
khi I3 khéng thé.

Mo hinh MVC dugc sir dung rong rdi trong thé gigi World Wide Web. Hau nhu tt ca
trang web trén thé gidi déu sir dung mo hinh nay dé hoat dong. Web 1a vin ban HTML
thuan. Viéc xu li dé tao ra van ban HTML s& do mot ngdn ngit khac dam nhiém (PHP,
ASP.NET, JAVA). Pé phan biét cac thanh phan ciia MVC trong WEB ta c6 thé hiéu
nhu sau:

o View: La Browser hay trinh duyét web cla nguwoi dung.

o Controller: chinh I3 van ban HTML xuat hién trén browser doé.

o Model: chinh la ngdn ngilt phia server bén duwdi (PHP, ASP, JAVA) va Database.
Ngoai ra nhimng loi ich ma MVC mang lai déu dugc thé hién trong WEB dong:

o Ngudi dung cé thé thay déi trinh duyét ma van vao dwoc web. (thay déi view)
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o Cé thé thay d6i ngdén ngit va Database dé xuat ra view ndi dung nhu truwdc khi
thay déi.

o Thay déi giao dién web. (thay déi controller)
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