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GI01 THIEU

Phan mém ngay cang l6n va phtic tap va doi hdi duwoc cap nhat lién tuc dé€ dap
ung nhiing yéu cau moéi cua nguoi dung. Phuong phap 1ap trinh thu tuc truyén
thong dan tré nén khong dap ting duoc nhitng doi hoi dé ctia nganh cong nghiép
phan mém. Lap trinh huéng d6i twong da ra doi trong bsi canh nhu vay dé hd tro st
dung lai va phat trién cac phan mém qui mo 16n.

Gido trinh nay cung cap cho sinh vién cac kién thic tir co ban cho dén mét sd ky
thuat nang cao vé phuwong phdp lap trinh huéng ddi twgng. Gido trinh dung cho
sinh vién nganh Cong nghé thong tin da c6 kién thirc cdn ban vé lap trinh. Gido trinh
st dung ngdn ngt 1ap trinh Java d€ minh hoa va dong thoi cling gidi thiéu mot s6
kién thirc can ban ctia ngdén ng nay.

Céac ndi dung chinh vé phuong phép lap trinh hudng d6i tuong duwoc trinh bay
trong gido trinh bao gom 16p va ddi tuwgng, dong goi/che gidu thong tin, k€ thira va
da hinh, xt¢ Iy ngoai 1é va lap trinh tdng quat. Ngoai ra, gido trinh cling trinh bay cac
kién thitc vé Java bao gom cac ddc trung co ban ctia ngdn ngt, cac thu vién co ban
va cach thitc to chitc vao/ra dix liéu.

Thay vi cach trinh bay theo tinh han 1am vé mot chu dé rong, d€ thuan tién cho
giang day, gido trinh chon cach trinh bay theo cac bai hoc cu thé dugc sap xép theo
trinh tw kién thic tir co s& dén chuyén sau. Moi chu dé cé thé duoc giang day véi
thoi luong 2~3 gio ly thuyét va gio thuc hanh tuong ting. Ch--ng 2 va Ch--ng 6, v6i
ndi dung la cac kién thirc co ban vé ngdn ngir 1ap trinh Java, tuy can thiét nhung
khong phai noi dung trong tdm ctia moén hoc Lap trinh hudng d6i tuong. Cac
chuwong nay, do dé, nén d€ sinh vién tu hoc. Chuong 9 va Chuong 10 khong nhat
thiét phai duoc day thanh nhing cha dé doc 1ap ma c6 thé duoc tach rai rac cac noi
dung kién thirc va gidi thiéu kem theo cac khéi niém hudng doi twong co lién quan,
hodc yéu cau sinh vién ty doc khi can dén cac kién thiic nay trong qua trinh thuc
hanh.

Tuy cudn gido trinh nay khong trinh bay sau vé lap trinh Java, nhung Kién thic
vé lap trinh Java lai la can thiét d6i véi sinh vién, ngay ca véi muc dichi thye hanh
mon hoc. Do d6, ngoai muc dich thuc hanh cac ndi dung lién quafi dén lap trinh
hudng doi twgng, cac bai tap thuc hanh cia mon hoc nay nén ¢ thém dong vai tro
dinh hudng va goi y gitp do sinh vién tu hoc cac cha dé thuyart tuy Java ma gido
vién cho 1a can thiét, chang han nhu hoc vé vao ra dit liéu don:gian ngay tir tuan dau
tién cua mdn hoc. Cac dinh hwdéng nay c6 thé duoc thé hién ¢ nhing bai tap thuec
hanh véi nhitng doan chuong trinh mau, hodc yéu cau/tim hiéu tai liéu API vé mot
s 16p tién ich. Mot s6 bai tap cudi chuong 1a vi du cua dang bai tap nay.



Céc thuat ngtt hudéng ddi twong nguyén goc tiéng Anh da duwoc chuyén sang
tiéng Viét theo nhiing cach khac nhau tuy cac tac gia. Sinh vién can biét thuat ngt
nguyén goc tiéng Anh cling nhw cac cach dich khac nhau d6 dé tién cho viéc st
dung tai liéu tiéng Anh cling nhu d€ lién hé kién thirc gitra cac tai liéu tiéng Viét. Vi
li do d6, gido trinh nay cung cdp bang thuat ngtr Anh-Viét véi cac cach dich khac
nhau tai Phu luc C, bén canh Phu luc A vé cong cu lap trinh JDK va Phu luc B vé to
chttc goéi ctia ngdn ngit Java.

Céc tac gia chan thanh cam on PGS. TS. Nguyén Dinh Héa, TS. Truong Anh
Hoang, TS. Cao Tudn Diing, TS. Dang Dttc Hanh, ciing nhu cac dong nghiép va sinh
vién tai Khoa Cong nghé thong tin, Treong Dai hoc Cong nghé da doc ban thao gido
trinh va cé cac gop y qui bau vé ndi dung chuyén mon cling nhu cach thic trinh bay.
Tuy vy, gido trinh van con nhiéu khiém khuyét, cac tdc gia mong tiép tuc nhan
duoc gop y d€hoan thién trong tuong lai.



Chuong1. MO BAU

Lap trinh la cdong doan quan trong chu chét va khong thé thiéu dé tao ra san
phdm phan mém. Phan mém cang tro nén da dang va nganh cong nghiép phan mém
cang phat trién thi nguoi ta cang thdy ro tam quan trong ctia phuong phép lap trinh.
Phuong phép lap trinh t6t khong chi dam bao tao ra phan mém t&t ma con hd tro
thiét k& phan mém cé tinh mo va ho tro kha nang st dung lai cac mo dun. Nho d6
chiing ta c6 thé dé dang bao tri, nang cdp phan mém ciing nhur giam chi phi phat
trién phan mém.

Trong nhiing thap ky 1970, 1980, phwong phéap phat trién phan mém chu yéu la
lap trinh ¢ cdu truc (structured programming). Cach ti€p can cau trac d6i voi viéc
thiét ké chwong trinh dya trén chién luoc chia dé€ tri: D€ giai mot bai toan 16n, chung
ta tim cach chia né thanh vai bai toan nho hon va giai riéng ting bai; dé giai mdi bai,
hay coi n6 nhu mdt bai toan madi va c6 thé tiép tuc chia nd thanh cac bai toan nho
hon; cudi cung, ta sé di dén nhitng bai toan co thé giai ngay dwgc ma khong can phai
chia ti€p. Cach tiép can nay duwgc goi la 1ap trinh tit trén xudng (top-down
programming).

Lap trinh ttr trén xudng la mot phuong phép tot va da dugc ap dung thanh cong
cho phat trién rdt nhiéu phan mém. Tuy nhién, cung véi su da dang va phtic tap cta
phan mém, phuong phap nay boc 16 nhitng han ché. Trudc hét, nd hau nhu chi dap
tng viéc tao ra cac 1énh hay la cac quy trinh d€ giai quyét mot bai toan. Dan dan,
ngudi ta nhan ra rang thiét k& cac cdu tric di liéu cho mot chuwong trinh c6 tam
quan trong khéng kém viéc thiét ké cac ham/thu tuc va cac cau trac diéu khién. Lap
trinh t& trén xudng khong quan tam du dén dix liéu ma chwong trinh can x ly.

Tht hai, véi 1ap trinh tir trén xudng, ching ta khé cé thé tai st dung cac phan
ctia chrong trinh nay cho cac chuong trinh khac. Bang viéc xudt phat tir mot bai toan
cu thé va chia n6 thanh cac manh sao cho thudn, cach ti€p can nay cé xu huéng.tao
ra mot thiét k& dac thu cho chinh bai toan d6. Chung ta kho ¢é kha nang 1ay=mot
doan ma 16n tir mot chuwong trinh cii 1ap vao mot dw &n méi ma khong phai stfa doi
16n. Viéc xay dung cac chuong trinh chat luong cao la kho khan va tonkém, do do6
nhing nha phat trién phan mém ludn luén mudn tai st dung cac san pham ct.

Thtt ba, m6i treong hoat dong trong thuc té€ cua cac ung dung ludn thay doi.
Dan dén viéc yéu cau phan mém ciing phai lién tuc thay ddi théo dé dap ting nhu
cau cua nguoi dung néu khong muén phan mém bi dao thai Do d6, mot thiét ké
linh hoat mém déo la cai ma cdc nha phat trién phan mém mong mudén. Phuong
phap tiép can tlr dudi 1én (bottom-up) hd tro t6t hon chotinh linh hoat mém déo dé.

Trong thuc t& thiét ké va 1ap trinh tir trén xugngithuong duoc két hop voi thiét

ké va 1ap trinh ttr dudi lén. Trong ti€p can tir duot 1én, tir cac van dé ma ta da biét

7



cach giai va cd thé da c6 san cac thanh phan tii st dung duoc ching ta xay dung
dan theo hudng 1én trén, huéng dén mot giai phap cho bai toan tong.

Cac thanh phan tai sit dung dwoc nén cé tinh md-dun hda cao nhat cé thé. Mai
mo-dun la mot thanh phan ctia mét hé thong 16n hon, né twong tac véi phan con lai
ctia hé thdng theo mot cach don gian va dwgc quy wde chit ché. Y twong o day la
mo6t mo-dun c6 thé duoce "lap vao" mot hé thdng. Chi tiét vé nhitng gi xay ra bén
trong mo-dun khong can dwoc xét dén d6i véi hé thong nédi chung, mién 1a mo-dun
d6 hoan thanh tét vai trd dwoc giao. Day goi 1a che gidu théng tin (information
hiding), mot trong nhitng nguyén ly quan trong nhat ctia cong nghé phan mém.

Mot dang thuong thdy ctia cac mo-dun phan mém 1a né chita mot s6 di liéu
kem theo mot s& ham/thu tuc d€ xi ly di liéu d6. Vi du, mét mo-dun s6 dia chi ¢
thé chita mot danh sach céc tén va dia chi, kem theo 1a cidc ham/thu tuc dé thém mot
muc tén mdi, in nhan dia chi...Vdi cach nay, dit liéu duwoc bao vé vi nd chi duoc xt
ly theo cac cach da duoc biét trudc va duge dinh nghia chat ché. Ngoai ra, no ciing
tao thuan lgi cho cac chuong trinh st dung moé-dun nay, vi cac chuwong trinh dé
khong phai quan tdm dén chi tiét biéu dién dit liéu bén trong mo-dun. Thong tin vé
biéu dién dit liéu duwgc che gidu.

Cac mo-dun hd tro dang che gidu thong tin nay bat dau tré nén phd bién trong
cac ngon nglr 1ap trinh dau thap ky 1980. Ttr 6, mot hinh thiic tién tién hon cta
chinh y twong d6 da lan rong trong nganh cong nghé phan mém. Cach tiép can do
dwoc goi 1a 1ap trinh hudng doi twong (object-oriented programming), thuong dugc
goi tat 1a OOP.

Cau chuyén twdng tuong sau day' minh hoa phan nao sy khac biét gitta lap
trinh tht tuc va 1ap trinh huwéng déi tugng trong thuc té cia nganh cong nghé phan
mém. Co hai 1ap trinh vién nhan duoc cung mot dac ta hé thong va dugc yéu cau
xay dung hé théng do, thi xem ai 1a nguoi hoan thanh sém nhét. Dau la nguoi
chuyén dung phuong phap lap trinh thu tuc, con Tuat quen dung lap trinh hudng
ddi twong. Ca Dau va Tuat déu cho rang day la nhiém vy don gian.

Dac ta nhu sau:

Mot phan mém cé giao dién dd hoa,

né vé moét hinh vuéng, mét hinh tron, P
va mét hinh tam giac. Khi ngwéi dung

click vao mét hinh, hinh dé sé xoay

360° theo chidu kim ddng hd va

chwong trinh sé choi mét doan am
thanh AIF dac thd cda hinh do.

1 Nguon: Head First Java, 2nd Edition.
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Dau tinh todn, "Chuwong trinh nay phai lam nhitng gi? Ta can dén nhiing tha tuc
nao?" Anh tu tra 10i, "xoay va choi nhac." Va anh bét tay vao viét cac thu tuc do.
Chuwong trinh khong phai la mot loat cac tha tuc thi né la cai gi?

Trong khi d6, Tudt nghi, "Trong chuwong trinh nay c6 nhing thi gi..dau la
nhitng nhdn t6’chinh?" Pau tién, anh ta nghi dén nhiing Hinh vé. Ngoai ra, anh con
nghi dén nhitng d6i twong khac nhw nguoi dung, dm thanh, va su kién click chugt.
Nhung anh da c6 sén thw vién ma cho may ddi twong d6, nén anh tap trung vao viéc
xay dung cac Hinh ve.

Dau da qua thao véi cong viéc ki€u nay roi, anh ra bat tay vao viét cac thu tuc
quan trong va nhanh chéng hoan thanh hai tha tuc xoay (rotate) va choi nhac
(playSound):

rotate(shapeNum) {
/1 cho hinh xoay 360°

}
playSound(shapeNum) {

// dung shapeNum dé’tra xem ciin choi file AIF nao
/1 va choi file dé
}

Con Tuat ngdi viét ba 16p, mdi 16p danh cho mot hinh.

Square

Circle

Triangle

rotate() {
/I xoay hinh vuéng

}

rotate() {
/I xoay hinh tron

}

rotate() {
Il xoay hinh tam giac

} } }

playSound() { playSound() { playSound() {
/I choi file AIF cho /I choi file AIF cho /I choi file AIF cho
/I hinh vuéng /I hinh tron [l 'hinh tam giac

}

Dau vtra nghi réng minh da th;fmg cudc thi sép noéi "Vé mat ki thuat thi Dau
xong trudc, nhung ta phai bd sung mot chut xiu nita vao chuong trinh." Hai nguoi
da qua quen véi chuyén déc ta thay doi — chuyén thuong ngay trong nganh.

Ddc ta duoc bd sung ndi dung sau:

Sé& c6 moét hinh kidu tring bién hinh (amoeba)
trén man hinh cung vé&i cac hinh khac.

Khi nguwdi dung click vao hinh amoeba,

no sé xoay va choi mét file nhac dang .hif.

D&i véi DAu, thu tuc rotate van 6n, ma dung mot bang; tra cttu dé€ khop gia tri
shapeNum véi mét hinh d6 hoa cu thé. Nhung playSound-thi phdi sita.

R6t cuc khong phai stra nghiém trong, nhung Dat.van thdy khong thodi mdi khi
phdi dong vdo stta phin ma da duoc test xong tir trudc. Anh biét, du quan ly dy an
c6 noi gi di chang niva, ddc td thay déi suot.



Con Tuat thi than nhién vira nham nhi ca phé vira viét mét 16p méi. Diéu anh
thich nhdt vé OOP la anh khong phai stra gi & phan ma da duoc test va ban giao.
Anh nghi vé nhiing ich 1oi cia OOP va 1dm bam "Tinh linh hoat, kha ndng mo
rong,...".

Amoeba

rotate() {
/I xoay hinh amoeba

}

playSound() {
/I choi file .hif cho
/I hinh amoeba

}

Déau cling vira kip hoan thanh chi mot lat truéc Tuat. Nhung nu cuoi ctia anh
vut tat khi nhin thdy bd mat ctia sép va nghe thdy giong sép vé that vong "khong
duoc roi, amoeba thye ra khong xoay kiéu nay..."

Thi ra ca hai 1ap trinh vién déu da viét doan xoay hinh theo cach: (1) xac dinh
hinh ch nhat bao hinh; (2) xac dinh tam cta hinh ch® nhat d6 va xoay hinh quanh
diém d6. Nhung hinh trung bién hinh thi lai can xoay quanh mét diém ¢ mot diu
miit, nhu kiéu kim déng ho.

t@m xoay ciia amoeba trong ®, ng ra t€m xoay cfia amoeba
m- cfia Larry vy Brad phfi nam é mét &u
nhw thOnpy ——

"Minh teo r6i." Dau ngan ngam. "Tuy la, ttm, c6 thé thém mot 1énh if/else nira
vao tht tuc rotate, roi hard-code tam xoay cho amoeba. Lam vay chéc la sé khong
lam hong doan nao khéac." Nhung mét giong ndi trong dau Dau thi thao, "Nhim to!
Cdu 6 chic la dic td sé khong thay doi lin nita khong day?"

Cudi cuing Dau chon cach b sung tham s6 vé tam xoay vao cho thu tucirotate.
Rdt nhiéu dogn md dd bi anh hudng. Phai test lai, dich lai cA d6ng ma;*Co nhing
doan trwde chay t6t thi nay khong chay duoc nira.

rotate(shapeNum, xPt, yPt) {
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/Inéu hinh khong phdi amoeba,
/1 tinh tdm xoay
/I dwa trén mot hinh chir nhadt
/1 v6i xoay hinh
/Inéu khong
/I dwng xPt va yPt lam offset tdm xoay
/1 v6i xoay hinh

}

Con Tudt, khong chan chir chat nao, anh stra ludn phuong thirc rotate, nhung
chi stra & 16p Amoeba ma thoi. Tuat khong hé dong dén cic doan ma da dich, di chay
va dd test tai cac phan khac trong chuwong trinh. D€ cho Amoeba mét tdm xoay, anh
thém mot thudc tinh ma t4t ca cac hinh trung bién hinh sé cd. Anh nhanh chéng stra,
test, va ban giao ma cho sép.

Amoeba
int x
inty
rotate() {

/I xoay hinh amoeba
/l theo x va y clia n6

}

playSound() {
/I choi file .hif cho
// hinh amoeba

}

"Khong nhanh thé duoc!" Dau tim thdy mot nhuoc diém trong cach tiép can caa
Tuét, va anh chidc mam né sé gitp anh chuyén bai thanh thang. Dau thdy ma cta
Tuat bi ldp, rotate c6 mét & ca bon thi hinh, thiét ké nay c6 gi hay ho khi phai bao tri
ca bon phuong thirc rotate khac nhau?

Tuat giai thich: Dau chwa nhin thdy dac diém quan trong cta thiét k€, dé la quan
hé thira k€. Bon 16p ¢d nhitng ddc diém chung, nhitng ddc diém dé dwoc tach ra va
dat trong mot 16p mdi tén 1a Shape. Céc 16p kia, mdi 16p déu duwoc xem la "thira k&
ttr 16p Shape". N6i cach khac, néu 16p Shape c6 nhiing chitc nang gi thi cac 16p kia.tu
dong co6 cac chirc nang do.
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Shape nh(mglgi co &
céa bon lop

I&p cha
rotate() /
playSound()

quan hé thira ké

e

Square Circle Triangle Amoeba

cac l&p con

rotate() {
/I mé xoay hinh
/I riéng cho amoeba

}
playSound() {

. /I méa choi nhac
I e ¥
overriding /I riéng cho amoeba}

Tuy nhién, Amoeba c6 tam xoay khac va choi file nhac khac. Lop Amoeba cai de
cac hoat dong rotate va playSound da dugc thita k& tir Shape bang céch dinh nghia
lai cac thu tuc nay. Va khi chay, hé thong tu biét la can dung phién ban duoc viét tai
Amoeba thay vi dung phién ban thtra ké tir Shape. D6 la dac diém thu vi cua
phuong phép huéng doi twong.

Khi ta can yéu cau mét hinh nao d6 xoay, tam gidc hay amoeba, ta chi viéc goi
phuong thuc rotate cho ddi twong do, va hé thong sé tw biét phai lam gi, trong khi
phén con lai cua chwong trinh khong biét hodc khong quan tam dén viéc déi tuong
dé xoay kiéu gi. Va khi ta can bd sung mot cai gi d6 maéi vao chuong trinh, ta chi
phai viét mét 16p méi cho loai d6i twong mdi, tir d6, cac d6i twgng mai sé co cach
hanh xtt cta riéng chung.

1.1. KHAI NIEM CO BAN

Huéng d6i teong la ki thuat mo hinh héa mot hé théng thé gidi thuc trong phan
mém dua trén cac d6i tuong. DEi twgng (object) 1a khai niém trung tdm ctia OOPR, n6
la mét mo hinh ctia mot thye thé hay khai niém trong thé gidi thyc. Viée,m6 hinh
hda nay bao gdbm xac dinh cac d6i twong tham gia bai toan — nhiing caislam nhiém
vu g1 d6 hodc bi lam gi d6. Lap trinh theo ki€éu hudng d6i tuwong la hoat dong dinh
nghia cac thé loai ctia cic d6i tuong d6 & hinh thitc cac khudn mau,dé"tao ra ching.

Trong thoi gian chay, mot chwong trinh OOP chinh 1a mét tap cac d6i twong gui
thong diép cho nhau d€ yéu cau dich vu va thuc hién dich yukhi duoc yéu cau. Viéc
mot doi tuwgng thuc hién mot dich vu ¢é thé dan dén viéend thay ddi trang thai cua
ban than. Mot vi du c6 tinh chat gan véi thé gidi thuc:6ng A dén rut tién tai may
ATM. Ta c6 cac d6i tugng: 6ng A, may ATM, co so:dit liéu ngan hang, va tai khoan
ctia 6ng A. Trinh ty dién ra nhw sau: Ong A cho theé ngan hang vao khe may ATM;
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doi twong ATM yéu cau co s¢ dit liéu ngan hang cung cap doi tuong tai khoan cta
ong A; 6ng A yéu cau rut 100.000 dong; do6i twong ATM yéu cau ddi tuwong tai khoan
trir di 100.000 dong. Nhu vay giao dich nay bao gom chudi cac yéu cau dich vu va
viéc cac dbi tuwong thue hién cac yéu cau d6, dong thoi thay doi trang thai ctia minh
(tai khoan 6ng A bi bét tién, ong A c6 thém tién, di liéu nhéat trinh ATM c¢6 thém
thong tin vé mot giao dich).

1.2. POI TUONG VA LOP

Gan nhu bat ¢t tht gi cling cé thé dwoc mo6 hinh héa bang moét d6i tuong.
Chémg han, m6t mau, mot hinh vé, mot cai nhiét ké.

Méi d6i tuong cé mot tap cac thudc tinh (attribute) nhw cac gia tri hay trang thai
d€ mo hinh héa d6i twong d6. Chang han, mot cai nhiét k& cé thé cé thudce tinh 1a vi
tri hién tai cta n6 va trang thai hién tai tht hay bat, cac thudc tinh mot mau co thé la
gia tri cua ba thanh phan RGB ctia né. Mot céi 6 t6 ¢é cac thudc tinh nhu: luong xang
hién co, toc d0 hién tai, bién so.

Mbi doi twong c6 mot tap cac trach nhiém ma no thuc hién béng cach cung cap
dich vu cho cac ddi twgng khac. Cac dich vu nay cé thé cho phép truy véan théng tin
hodc lam thay d6i trang thai cua d6i twong. Vi dy, nhiét ké cho phép truy van vé tinh
trang tit/bat ctia nd; dap tng cac yéu cau vé nhiét d6 hién hanh ma né do duoc, yéu
cau tat/bat. Mot cai 6 to cho phép ting ga, giam ga dé ting/giam t6c do di chuyén.
Dai voi thiét ké tot, cac doi twong bén ngoai khong phai quan tam xem mot déi
twong nao dé cai dit mot dich vu nhu thé nao, ma chi can biét d6i twong do6 cung
c&p nhitng dich vu nao (hay né c6 nhiing trach nhiém gi). Chang han, nguoi 1ai xe
khong can biét co ché chuyén doi tir luc nhan 1én chan dap ga sang su thay doi vé
toc do ctia 6 to.

Objectname: suesCar

amount of fuel: 20 lit
speed: 0 km/h

license plate: “143 WJT” Thiét ké chung Automobile
. ) D ligu

Objectname: martinsCar amount ot fuel
amount of fuel: 49.2 it speed
speed: 76 km/h license plate
license plate: “947 JTS”

Phwong thirc

accelerate:

Objectname: tomsCar téing téc bang cach dan chan ga
amount of fuel: 12 lit decelerate: )
speed: 40 km/h giam toc bang cach dan chan phanh
license plate: “241 NGO”

Hinh 1.1: Céc déi twong 6 t6 va dac didm chung ciia ching.

Trong moi tng dung, cac d6i tuwong c6 ddc diémituong ty nhau, Chéng han cac
tai khoan ngan hang, cac sinh vién, cdc mady ATM; nhitng chiéc 6 t6 duoc xép vao
cung mot nhém, d6 1a 16p (class). Moi 16p 1a ddc ta cac dac diém cua cac doi tuong
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thudc 16p d6. Cu thé mdt dinh nghia 16p md ta tat ca cac thudc tinh cua cac doi
twong thanh vién cta 16p d6 va cac phuong thirc thyce thi hanh vi ctia cac déi tuong
dé. Vi du, ta ¢ thé c6 nhiéu ddi twong 6 t6 voi thong s6 khac nhau vé luong xang
hién c¢, tdc do hién tai, va bién s6 xe; dinh nghia 16p 6 t6 mo ta dic diém chung cta
cac thong s6 d6 cung voi cac phuong thitc thuc hién cac hoat dong tang toc, giam
toc.

Automobile

- fuel: double
- speed: double
- license: String

+ accelerate (double pedalPressure): void
+ decelerate (double pedalPressure): void

Hinh 1.2: L&p Automobile vé bang ki phap UML

Quan hé gitta 16p va d6i tuong gan giong nhu quan hé gitra kiéu da liéu va cac
bién thudc kiéu dir liéu d6. Céc d6i twong dugc tao ra khi chwong trinh chay, va 16p
1a khuén mau ma tir dé ¢ thé tao ra cac doi twong thudc 16p do. Mbi doi twong
dwoc tao ra tit mot 16p dwoc goi la mot thue thé (instance) ctia lop d6. Mot chuong
trinh khi duoc viét la sy két hop cua cac 16p khac nhau. Con khi chay, né la mét tap
hop cac d6i tuong hoat dong va tuong tac voi nhau, cac ddi twgng nay duoc sinh ra
tte cac 16p cau thanh nén chuong trinh d6.

Mdi ddi twong déu cé mot thoi gian séng. Trong khi chuong trinh chay, d6i
twong duoc tao va khoi tao gia tri theo yéu cau. Ngay khi mot doi tuong dwoc tao ra,
hé thong ty ddng goi mot ham khai tao (constructor) d€ khoi tao gia tri cho cac thudc
tinh ctia d8i tuwong. K& tit d6, d6i twong bat dau ton tai, nd giri va nhan cac thong
diép, va cudi cung thi né bi hay di khi khong con can dén nita. Trong khi d6i tuong
ton tai, n6 gitt dinh danh va trang thai ctia minh. Mdi d6i twong c6 mét dinh danh
riéng va c6 bo thudc tinh riéng, doc 1ap vdi cac d6i tuwong khac thudc cung mét 16p.
Trong thuc t& mdi d6i tuong co vi tri riéng trong bd nhd.

Céac doi twong dung cac thong diép (message) d€ lién lac v6i nhau. Nhig=tir
phuong dién 14p trinh, viéc giri mot thong diép tdi mot d6i tuwong chinh la_goi mot
phuong thiic ctia d6i tuwong dd, con viéc mot ddi twong nhan duoc mot thong diép
chinh la viéc mot phuong thitc cua nd dwoc mot ddi twong khac goi. Chwong trinh
khi chay 1a mot tap cac ddi twong, mdi ddi tuong ghi thong diép chércac ddi twong
khac trong hé thong va dap tng cac thong diép ma minh nhan dugft; Thong thuong,
mot thong diép duoc gri bang mot 16i goi phuong thiic trong thuwong trinh. Tuy
nhién, cac thong diép cd thé xuat phat tir hé diéu hanhiheac moéi truong chay
chuong trinh. Ching han khi nguoi dung click chudt vao mét ntit bAm tai mot ctra s6
chuwong trinh, mot thong diép sé duoc gui dén doi twong diéu khién nat bam do
thong béo rang cai nat d6 da bi nhan.
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1.3. CAC NGUYEN TAC TRU COT

Lap trinh huéng d6i twong cé ba nguyén tac tru cdt: déng goi, thira ké va da
hinh, con trtru twong hoa la khai niém nén tang.

Triru twgng héa (abstraction) 1a mot co ché cho phép bidu dién mot tinh hudng
phtic tap trong thé giéi thuc bang mot md hinh duoc don gian héa. N6 bao gom viéc
tap trung vao cac tinh chat quan trong ctia mét d6i twong khi phai lam viéc véi
luwong 16n thong tin. Vi dy, d6i véi mot con meo trong ngl canh mot ctra hang ban
thi canh, ta c6 thé tdp trung vao gidng meo, mau long, can nang, tudi, da tiém
phong dai hay chwa, va bo qua cac thong tin khac nhu dung tich phoi, néng do
duong trong mau, huyét ap, con d6i véi mot con meo trong ngir canh bénh vién tha
y thi lai la mot chuyén khac. Céc d6i tuong ta thiét ké trong chuwong trinh OOP sé la
cac triru twong hda theo nghia d6, ta bé qua nhiéu dac diém cta d6i tuwong thuc va
chi tdp trung vao cac thudc tinh quan trong cho viéc giai mot bai toan cu thé. Nguoi
ta goi mot triru twgng hda la mot mo hinh ctia mot d6i tuwong hodc khai niém trong
thé gidi thuc.

Triru twgng hda la mot trong nhitng cong cu co ban cua tat ca cac phuong phap
1ap trinh, khong chi lap trinh hudéng d6i tuong. Khi viét mot chuong trinh giai mot
bai toan ctia thé gidi thuc, triru tuong hoa la mot cach d€ mod hinh héa bai toan do.
Vi dy, khi ta viét mot chwong trinh quan ly so dia chi, ta sé dung cac triru tuong hda
nhu tén, dia chi, s6 dién thoai, tht tu bang chit cai, va cac khai niém lién quan téi
mot s6 dia chi. Ta sé dinh nghia cac thao tac dé€ xtt ly di liéu chéng han nhw thém
mot muc tén madi hodc stta mot dia chi. Trong ngtt canh 1ap trinh, tritu teong hoa la
mo hinh hoa thé giéi thuc theo cach ma nd c6 thé duoc cai ddt dudi dang mot
chuong trinh may tinh.

Phuong phdp hudng déi twong triru twong hoa thé gidi thuc thanh cac doi
twong va tuong tac gitta ching véi cac ddi twgng khac. Viéc mo hinh hoéa tro thanh
mo hinh hoéa cac ddi twong tham gia bai toan — mot cai nhiét k&, mot nguwoi chu tai
khoan ngan hang, mot s6 dia chi... mdi d6i tuong can cé du cac thudc tinh ya
phuong thirc d€ thuc hién duoc tat ca cac dich vu ma né duoc yéu cau.

Pong goi (encapsulation): Cac tritu tuwong hoda ctia nhitng gi ¢ lién quan dén
nhau duoc déng gdi vao trong mot don vi duy nhat. Cac trang thai va fianh vi cta
cac triru tuwong hda duoc boc lai trong mot khoi goi 1a 16p. Cu thé-saut khi da xac
dinh duoc cdc ddi twong, roi dén cac thudc tinh va hanh dong caa.moi d6i tuong,
muc tiéu 1a ddng goi trong mdi ddi tuong cac tinh nang can thist'de né c6 thé thuc
hién dwgc vai tro cua minh trong chuong trinh. Thi du, mot d6i twong nhiét ké can
c6 nhitng gi can thiét d€ c6 thé do nhiét d6, luu trix s6 liéu cua cac Tan do nhiét do
truede va cho phép truy van cac so liéu nay.

Dinh nghia 16p 1a cong cu 1ap trinh chinh yéuscho viéc thuc hién nguyén tac
déng goi. Mot 16p 1a mo ta vé mot tap hop cac déi tuwong cd cung cac thudc tinh,
hanh vi.
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Thudc tinh (attribute) dung d€ luu trir thong tin trang thai cia mot doi tuong.
Mot thuoc tinh cé thé chi don gian 1a mot bién Boolean lwru trit trang thai tat hodc
bat, hay phtc tap hon khi chinh n6 lai la mét d6i tuwong khac. Cac thudc tinh dwgc
khai bdo trong dinh nghia I6p va duoc goi la cac bién caa thuyc thé (instance variable),
goi tat 1a bién thuc thé. Ching con dugc goi la cac thanh vién dir liéu (data member),
hay trueong (field).

Trang thai (state) phan anh céc gia tri hién tai ctia cac thudc tinh caa mot doi
twong va la két qua cua hanh vi ctia d6i tuong dé theo thoi gian.

Hanh vi (behavior) 1a hoat dong ctia mét d6i twong ma cd thé nhin thay duoc tir
bén ngoai. Trong d6 c6 viéc d6i tuong thay doi trang thai ra sao hodc viéc né tra vé
thong tin trang thai khi n6 duoc thong diép yéu cau.

Phwong thirc (method) 1a mot thao tac hay dich vu duoc thuc hién d6i v6i doi
twong khi né nhan théng diép twong tng. Cac phuong thire cai dit hanh vi cua déi
teong va dugc dinh nghia trong dinh nghia 16p. Phuong thiic con dugc goi bang cac
céi tén khac nhu: ham thanh vién (member function) — goi tat 1a 'ham’, thao tac
(operation), dich vu (service).

Khai niém dong gdi con di kém vdi khai niém che gidu théng tin (information
hiding) nghia la che gidu cac chi tiét bén trong cua mot d6i tuwong khoi thé gidi bén
ngoai. Chéng han khi dung mot cdi cau dao dién, ddi véi nguoi sit dung, no chi 1a
mot cai hdp ma khi gat can sé cé tac dung ngat va ndi dién va cai hop c6 kha ning tw
ngat dién khi qua tai. Nguoi dung khong biét va khong can biét cdc mach dién bén
trong duoc thiét k& ra sao, co ché phat hién qud tai nhw thé nao. Nhirng chi tiét dé
duoc gidu bén trong, con tir bén ngoai ta chi nhin thay cau dao la mot cai hop cd can
gat.

Noi theo phuong dién 1ap trinh, nhin tir bén ngoai mdt mo-dun chi thay duoc
cac giao dién. Céc 1ap trinh vién tu do cai ddt chi tiét bén trong, vdi rang budc duy
nhat la tuan theo giao dién da dwoc quy wdc tir triede. Ta cd thé thuc hién nguyeén tac
déng goi voi tat ca cac ngdn ngtr lap trinh hudéng ddi twgng ciing nhw cac ngdn ngi
tha tuc. Tuy nhién, chi cac ngdn ngl hudng déi twong mdi cung cap co ché cho-phep
che gidu thong tin, ngan khong cho bén ngoai truy nhap vao chi tiét bén trong cta
mo-dun.

Thira ké (inheritance) la quan hé mang tinh phan cdp ma trong do.céc thanh vién
ctia mot 16p duwoc ké thira béi cac 16p duwoc dan xuat truc tiép hoa¢igian tiép tir 16p
doé. Day la co ché cho phép dinh nghia mot 16p méi dua trén dinhwhghia cia mot 16p
c6 san, sao cho tat ca cac thanh vién ctia 16p "cii" (16p co s6 hay-1dp cha) cling c6 mat
trong 16p méi (16p dan xudt hay 16p con) va cac d6i tuong thuioc 16p méi c6 thé duoc
stt dung thay cho d6i twong cta 16p cit & bat cit dau. Thira’ké la mot hinh thire tai st
dung phan mém, trong d6 mot 16p méi duoc xay dung bang cach hap thu cac thanh
vién ctia mot 16p cé sén va bd sung nhitng tinh n&ng mdi hodc stra tinh néng cé san.
No6i cach khac, xuat phat tt mot 16p moé hinh héa mot khai niém tdng quat hon,
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chang han Shape, ta c6 thé dung quan hé thira k& d& xay dung cac 16p mo hinh héa
cac khai niém cu thé hon, chang han Circle, Triangle. Bang cach nay, ta c6 thé st
dung giao dién cling nhu cai dat ctia 16p cii cho 16p méi.

Pa hinh (polymorphism), theo nghia tong quat, 1a kha nang ton tai ¢ nhiéu hinh
thiee. Trong hudng déi twong, da hinh di kem véi quan hé thira ké va né c¢6 nghia
rang ciing mot cai tén c6 thé dwoc hiéu theo cac cach khac nhau tuy ting tinh hudng.
Cac doi twgng thudc cac 16p dan xuat khac nhau cé thé dwoc d6i xt nhw nhau, nhw
thé ching 1a cac d6i tuong thudc 16p co so, Chéng han c6 thé dat cac ddi tuong
Triangle va Circle trong cung mét cdu tric dit liéu danh cho Shape, hodc dung cung
mot 101 goi ham rotate cho cac d6i twong Triangle hay Circle. Va khi nhan dwgc cung
mét thong diép do, cac d6i twong thudce cac 16p khac nhau hiéu né theo nhiing cach
khac nhau. Vi dy, khi nhan duwoc thong diép "rotate", cac d6i tuwong Triangle va
Amoeba thuc hién cadc phuong thitc rotate() khac nhau.
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Bai tap
1. Dién tir thich hop vao chd tréng trong mdi cau sau:
a) Quan hé gitta m{t ngdi nha va mot ban thiét ké twong tw nhu quan hé
gitta mot voi mot 16p.
b) Khi mdi d6i twong cua mdt 16p gitt mot ban riéng ctia mot thuodc tinh,
treong dir liéu dai dién cho thudc tinh d6 dwoc goi la

2. Chu trong dén cac tinh chat quan trong trong khi bo qua cac chi tiét it quan trong
duoc goi la

A. Trttu teong hoa

B. Pa hinh

C. Dong goi

D. Che gidu thong tin

3. "Cung mét théng diép dwoc hiéu theo cac cach khac nhau tuy theo ddi tuwong
nhan duoc thong diép do6 thudc 16p nao" la ddc diém ctuia khai niém nao?

A.Doéng goi
B. Da hinh
C. Thtra ké
D. T4i st dung
4. "Doi tuwgng thudc 16p con c6 thé duoc doi xtr nhu d6i tuong thudc 16p cha" 1a dac
diém ctia khai niém nao?
A. Trttu teong hoa
B. Da hinh
C. Dong goi
D. Che gidu thong tin
E. Thtra ké
5. "Che di cac chi tiét cai dat va chi cho thay giao dién ciia md-dun" la dac diém cua
khai niém nao?
A. Trttu teong hoa
B. Da hinh
C. Dong goi
D. Téi st dung

18



19



Chuong2. NGON NGU LAP TRINH JAVA

Java duoc hang Sun Microsystems? thiét ké ndm 1991 nhw la mot ngdén ngit danh
cho cac chuong trinh nhung (embedded program) chay trén cac thiét bi dién t gia
dung nhu 10 vi séng va cac hé théng an ninh gia dinh. Tuy nhién, su phat trién va
lan rong cua Internet va World Wide Web (WWW) da khién Sun chuyén hudng Java
ttr mot ngdn ngir cho lap trinh nhing sang ngén ngt 1ap trinh ting dung Web. Dén
nay, Java da tro thanh ngon ngt 1ap trinh tng dung phd thong va la mét trong
nhitng ngdn nglt quan trong nhat d€ phat trién cac tng dung Web va Internet.

2.1. PAC TINH CUA JAVA

Java la ngdn ngtr hudng d6i twong. Cac ngdn ngl hwdng d6i twong chia chwong
trinh thanh cadc mo-dun riéng biét, dwoc goi la cac doi tuwong, ching dong goi di liéu
va cac thao tac ctia chuong trinh. Céc khéi niém 1ap trinh hudng déi tuong va thiét
k& hudng doi tuong noi vé phong cach t6 chirc chuong trinh dang ngay cang duoc
lwa chon cho viéc xay dung cac hé thong phan mém phtic tap. Khéng nhw ngdn ngte
C++, trong d6 cac dic diém hudéng ddi tuong dwgc gan thém vao ngén ngit C, ngay
tir dau Java duoc thiét ké'la mot ngdn ngr hudng ddi tueong.

Java la ngén ngit c6 tinh chac chan. Khéng nhu nhigu ngdn ngit 1ap trinh khéc,
16i trong cac chuwong trinh Java khong gay sw ¢ hé thong (system crash). Mot s6 dic
tinh ctia ngdbn ngit con cho phép phat hién nhiéu 13i tiém tang trudc khi chwong
trinh chay.

Java c6 tinh doc 1ap nén tang (platform independent). Mot nén tang (platform) o
day c6 nghia mét hé thdong may tinh véi hé diéu hanh cu thé, chéng han nhu moét hé
thong Windows hay Macintosh. Thuong hiéu cua Java la "Write once, run
anywhere" (Viét mét lin, chay bit civ didu). Co nghia la mot chuong trinh Java cé_thé
chay trén cac nén tang khac nhau ma khong phai dich lai. Mot s6 ngdn ngir bag"cao
khac khong c6 dugc ddc tinh nay. Tinh kha chuyén, hay kha nang chay trénhan nhu
tat ca cac nén tang, con la nguyén do cho viéc Java rat phu hgp cho caelthg dung
Web.

Java la ngdn ngtr phan tan. Cac chuong trinh c6 thé dwgc thigtké dé€ chay trén
mang may tinh, mot chwong trinh bao gom nhiing 16p dét rai rac tai cac may khac
nhau trong mang. Bén canh ngon ngtt, Java con cd méot bd-siu tap phong phu cac
thw vién ma da duoc thiét k& d€ dung truc tiép cho cac loai ing dung cu thé, tao

2 Sun Microsystems da nhap vao hang Oracle ttt nam 2010.
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diéu kién thudn lgi cho viéc xay dung cac hé thong phan mém cho Internet va
WWW.

Java 1a mot ngdn nglt an toan. Puoc thiét ké' d€ dung cho cac mang may tinh,
Java c6 nhitng dac tinh ty bao vé trudc nhitng phan ma khong duoc tin cdy — nhitng
phan c6 thé dua virus vao hé thong hodc gay r6i hé thong bang cach nao dé. Vi du,
khi mot chuong trinh Web viét bang Java da dwoc tai xudng trinh duyét may tinh,
ching bi cdm doc va ghi thong tin tai may tinh.

2.1.1. May ao Java - Java Virtual Machine

Ngo6n nglt may bao gébm nhiing chi thi (instruction) rat don gian ma CPU may
tinh c6 thé thuc hién truc tiép. Tuy nhién, hau hét cac chuong trinh déu duoc viét
bang cic ngdn ngit 1ap trinh bac cao nhu Java hay C++. Mot chwong trinh viét bang
ngon ngtt bac cao can duoc dich sang ngdén nglt may trude khi cd thé duoc chay trén
mady tinh. Viéc dich nay do trinh bién dich thyc hién. D€ chay trén cac loai may tinh
véi cac ngdn nglr may khac nhau, can dén cac trinh bién dich phu hop véi loai ngdn
ngt may do.

C6 mot lua chon khéc thay vi bién dich chrong trinh viét bang ngon ngtt bac
cao. Thay vi diing mot trinh bién dich d& dich thang toan bd chuwong trinh, ta cé thé
dung mét trinh thong dich, nd dich ting chi thi mét va chi dich khi can dén. Mot
trinh théng dich 1a mét chwong trinh hoat dong gan nhv mét CPU véi mot dang chu
trinh nap-va-thwc-thi (fetch-and-execute). D€ thuc thi mot chwong trinh, trinh thong
dich ldp di lap lai chudi cong viéc: doc mot chi thi tir trong chuwong trinh, xac dinh
xem can lam gi d€ thyc hién chi thi d6, va réi thuc hién cac lénh ma mdy thich hop
dé thuc hién chi thi 6.

Mot cong dung ctia trinh thong dich 1a & thyee thi cac chwong trinh viét bang
ngdn ngit bac cao, ching han nhuit ngdn ngit Lisp. Cong dung thit hai la ching cho
phép ta chay mot chwong trinh ngon ngtt may danh cho mot loai may tinh nay trén
mot loai mdy tinh hoan toan khac. Vi dy, ¢c6 mét chuwong trinh tén la "Virtual PC"
chay trén cac may tinh cai hé diéu hanh Mac OS, d6 la moét trinh thong dich thudthi
cac chuwong trinh ma mady viét cho cac may tinh twong thich IBM PC. Néu_tachay
"Virtual PC" trén mot may Mac OS, ta c6 thé chay bat cit chuong trinh PC nae, trong
d6 c6 ca cac chwong trinh viét cho Windows.

Nhing nguoi thiét ké Java chon cach t6 hop gitta trinh bién dichiva trinh thong
dich. Cac chuong trinh viét bang Java duoc bién dich thanh ma nidy, nhung day la
loai ngdn ngt may danh cho loai may tinh khong ton tai — logi-mdy "ao" nay duoc
goi la May ao Java (Java Virtual Machine — JVM). Ngon ngtt.imdy danh cho mdy ao
Java duregc goi la Java bytecode, hay ngan gon la bytecode; D€ chay duoc cac chuong
trinh Java trén mot loai may tinh bat ki, nguoi ta chi ¢dn mot trinh thong dich danh
cho Java bytecode, trinh thong dich nay gia 1ap may;ao Java theo kiéu ma Virtual PC
gia lap mot may tinh PC. May ao Java cting chinh'la tén goi danh cho trinh thong
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dich bytecode thiec hién nhiém vu gia lap, do do ta noi réng mot mdy tinh can mot
mady ao Java d€ chay cac chuong trinh Java.

May do Java
cho Windows
chwong trinh chwong trinh .
Java —» Trinhbiendich —» Java gy 2 dane
cho Linux
bytecode
May do Java
cho Mac OS

Hinh 2.1: Bién dich va thong dich déi v&i cac chwong trinh Java

Tat nhién, mdi loai mdy tinh can mét trinh thong dich Java bytecode khéc,
nhung mot khi da c6 mot trinh thong dich nhw vy, né cé thé chay mét chuong trinh
Java bytecode bat ki. Va cling chinh chuong trinh Java bytecode d6 c6 thé chay trén
bt cit may tinh nao c¢6 mét trinh théng dich Java bytecode. Day chinh 1a mét trong
cac dac diém quan trong ctia Java: mot chwong trinh sau khi bién dich c6 thé chay
trén nhiéu loai may tinh khac nhau.

Cé nhiéu ly do tai sao nén dung ma trung gian la Java bytecode thay cho viéc
phan phat ma ngudn chuong trinh Java va dé€ cho mdi nguoi tw bién dich né sang
ma may ctia may tinh ho dang dung. Thit nhat, trinh bién dich la m¢t chuong trinh
phtic tap trong khi trinh théng dich chi 1a mot chwong trinh nho va don gian. Viét
mot trinh thong dich cho mot loai may tinh méi dé hon 1a viét mét trinh bién dich.
Thtt hai, nhiéu chuwong trinh Java can duwgc tai xudng tir mang mdy tinh. Viéc nay
dan dén cidc mdi quan tam dé thay vé bao mat: ta khong mudn tai vé va chay mot
chuong trinh sé pha hoai may tinh hoac cac file trong may tinh cua ta. Trinh thong
dich bytecode hoat dong vdi vai tro bd dém gitta mdy tinh cta ta va chwong trinh ta
tai vé. NO c6 thé bao vé ta khoi cac hanh dong nguy hiém tiém tang ctia chuwong
trinh do.

Khi Java con la mot ngdn ngt mdi, n6 da bi chi trich la chay cham./D& Java
bytecode dwoc thuc thi béi mot trinh thong dich, ¢6 vé nhu cdc chwong trinh
bytecode khong bao gio 6 thé chay nhanh bang cac chuong trinh da dwoc bién dich
ra ngon ngit may cua chinh may tinh ma chuong trinh dang chay‘trén do. Tuy
nhién, vin dé nay da duoc giai quyét gan nhu toan b bang viécstdung trinh bién
dich JIT (just-in-time compiler) cho viéc thuc thi Java bytecoderTrinh bién dich JIT
dich Java bytecode thanh ma may. N6 lam viéc nay trong Khi“thuc thi chwong trinh.
Cling nhu mét trinh thong dich thong thuong, dau vao che mot trinh bién dich JIT 1a
mot chwong trinh Java bytecode, va nhiém vu ctia no-la thuc thi chwong trinh do.
Nhung trong khi thye thi chwong trinh, né dich mg¢ phan cta chuong trinh ra ma
mady. Nhitng phan duoc bién dich nay khi d6 c6 thé dugc thuc thi nhanh hon 1a so

22



v6i khi chiing dugc thong dich. Do mét phan ctia chuwong trinh thuong duoc thyee thi
nhiéu lan trong khi chuong trinh chay, mot trinh bién dich JIT c6 thé cai thién dang
ké tong thoi gian chay ctia chuong trinh.

2.1.2. Céc nén tang Java

Hang Sun da dinh nghia va ho trg bdn ban Java hudng dén cdc moi truong tng
dung khac nhau. Nhiéu API (giao dién lap trinh Gtng dung) cua Java ciing dugc phan
ra thanh nhom theo tirng nén tang. Bon nén tang do la:

1. Java Card danh cho thé thong minh (smartcard) va cac thi€t bi nhé nho twong
tw. Thé SIM va thé ATM c6 st dung nén tang nay.

2. Java Platform, Micro Edition (Java ME) danh cho cac méi truong hé thong
nhung, chéng han nhw dién thoai di dong.

3. Java Platform, Standard Edition (Java SE) la nén tang tiéu chuan, danh cho
mdi treong mdy tram, thuwong duoc dung d€ phat trién Java application va
Java applet. Pay la nén tang dwgc st dung rong rai, dung d€ trién khai cac
tng dung nhe cho muc dich st dung tong quat. Java SE bao gobm mot mdy ao
Java va mét bd cac thu vién can thiét cho viéc st dung hé thong file, mang,
giao dién d6 hoa, v.v.. trong chuwong trinh.

4. Java Platform, Enterprise Edition (Java EE) danh cho mdi treong 16n va phan
tan ctia doanh nghiép hodc Internet, thuwong dung dé phat trién cac server.
Nén tang nay khéc véi Java SE & chd n6 cé thém cac thw vién véi chiic nang
trién khai cac phan mém phan tan da tang c6 kha nang chiu 16i.
Cudn sach nay sé chi dung Java lam ng6n ngt minh hoa cho 1ap trinh huéng d6i
twong, nén chi gidi han trong pham vi Java SE va Java application.

2.1.3. Moi treong lap trinh Java

Mot moi truong 1ap trinh Java thuong bao gom mot s6 chuong trinh thyc hién
cac nhiém vu khéc nhau d€ phuc vu céng viéc soan, dich, va chay mot chuong, triith
Java.

C6 thé st dung mot chuong trinh soan thao van ban dang text bat ki-d€ viét ma
nguon Java. Mot chuwong trinh Java bao gobm mét hodc nhiéu dinh nghia 16p. Theo
quy wéc, mdi dinh nghia 16p duoc dat trong mot file riéng. Theo quy-fac mot file ma
nguodn Java chi dugc chita nhiéu nhat moét dinh nghia 16p véi ttrkhda public — y
nghia ctia tt khdéa nay sé duoc néi dén sau. File chita dinh nighia 16p phai ¢6 tén
trung vdi tén cua 16p public dat trong file do, vi du file FleloWorld.java chtta 16p
public c6 tén HelloWorld, file HelloWorldApplet.java..chtta 16p public c6 tén
HelloWorldApplet.

Java la ngon ngr phan biét cht hoa chtr thigng. Do d6 néu 16p HelloWorld
duoc dit trong file helloworld.java thi sé gay 16i khi bién dich.
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Nhitng ngudi méi bat dau st dung Java nén bat dau tir viéc viét chuong trinh
bang mot phan mém soan thao don gian va st dung cac cong cu dong lénh trong bd
JDK @€ dich va chay chuwong trinh. Ngay ca nhitng lap trinh vién thanh thao d6i khi
cling st dung cach nay.

Céac budce co ban dé€ xay dung va thyce thi mét chwong trinh Java:

¢ Soan thio: Ma ngudn chuwong trinh duoc viét bang mot phan mém soan thao
van ban dang text va luu trén 6 dia. Ta ¢ thé dung nhiing phan mém soan
thao van ban don gian nhdt nhw Notepad (trong méi treong Windows) hay
emacs (trong moi treong Unix/Linux), hodc cac cong cu soan thao trong moi
truong tich hop d€ viét ma nguon chuwong trinh. Ma ngu6n Java dét trong cac
file véi tén ¢6 phan mo rong la .java.

e Dich: Trinh bién dich Java (javac) 1ay file ma ngudn va dich thanh cac 1énh
bang bytecode ma may ao Java hiéu duoc, két qua l1a cac file c6 dudi .class.

e Nap va chay: Trinh nap Java (java) sé dung mady ao Java dé€ chay chuong
trinh da duoc dich ra dang bytecode.

D€ thuén tién va ting ndng sudt cho viéc 1ap trinh, nguoi ta dung cac méi
trweong lap trinh tich hop (IDE - integrated development environment). Trong do, cac
budc dich va chay thuong dwgc két hgp va thyce hién tu ddng, tat ca cac cong doan
déi v6i nguoi dung chi con 1a viéc chay cac tinh nang trong mot phan mém duy
nhat. Trong s6 cac IDE phd bién nhat cho Java c6 Eclipse, NetBean va JBuilder.

Tuy IDE rat hitu ich cho cédc lap trinh vién, nhitng nguwoi maéi lam quen véi ngon
ngtt nén ty thiee hién cac budce dich va chay chwong trinh thay vi thong qua céc chic
nang ctia IDE. Nhu vay, nguoi hoc méi ¢ thé nam duoc ban chat cac budc ctia qua
trinh xay dung chuwong trinh, hiéu dugc ban chét va dic diém chung caa cac IDE,
tranh tinh trang bi phu thudc vao mét IDE cu thé. Do d6, cudn sach nay khong
huoéng dan vé mot IDE nao ma chi dung cong cu chay ttt dong 1énh trong bo JDK.

2.1.4. Ciu tric ma ngu6n Java

Madi file ma ngudn (tén file c6 dudi java) chita mot dinh nghia 16p (clask)sMbi
16p dai dién cho mét manh ctia chuong trinh, mot chuong trinh nho c6 thé-chi bao
gom mot 16p. Pinh nghia 16p phai duoc boc trong mét cap ngodc { }.

Mdi 16p c6 mot vai phuong thirc. Trong 16p Car, phuong thire-bteak chira cac
lénh mo ta chiéc xe con can phanh nhw thé nao. Cac phuong thite’ctia 16p nao phai
dwoc khai bao ¢ bén trong dinh nghia 16p do.

Bén trong cip ngodc { } cia mdt phuong thirc, ta viet-mot chudi cac lénh quy
dinh hoat ddng cuia phuong thirc d6. Cé thé tam coi phuong thirc cia Java gan giong
nhu ham hay chwong trinh con.
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<«—— file Car.java

public class Car { < 16p
void break() {
S cac lenh
1énh_2;

}

void turn_right() { 4//////cécphw0ngthwc

¥

Hinh 2.2: C4u tric ma Java.

2.1.5. Chwong trinh Java dau tién

Chwong trinh don gian trong Hinh 2.3 s€ hién ra man hinh dong cht “Hello,
world!”. Trong chwong trinh c6 nhiing chi tiét ma tai thoi di€m nay ta chwa can hiéu
rd va c6 thé d€ dén vai chuong sau. Ta sé xem xét ting dong.

// A program to display the message
// "Hello, world!" on standard output

public class HelloWorld {

public static void main (String[] args) {
System.out.println("Hello, world!");

}

} // end of class HelloWorld

Hinh 2.3: Chwong trinh Java dau tién.

Hai dong dau tién bat dau bang chudi // 1a cac dong chti thich chwong trinh. D6
la kiéu chu thich dong don. Céac dong chu thich khong gay ra hoat déng gi cua
chuong trinh khi chay, trinh bién dich bo qua cac dong nay. Ngoai ra con co.dang
chti thich kéo dai trén nhiéu dong, st dung /* va */ d&€ danh dau diém bat.dau va
diém két thiic doan chu thich.

Dong thtt ba, public class HelloWorld { tuyén bd rang day la dinh nghia vé
mot 16p cé tén HelloWorld. "HelloWorld" 1a tén cua 16p va cling latéh ctia chwong
trinh, tuy rang khong phai 16p nao ciing 1a mot chreong trinh nhurong vi du nay.

D& mét 16p la mot chuwong trinh, ta can viét cho 16p d6 mot phuong thire 6 tén
main véi dinh nghia c6 dang sau. Day 1a cti phép bat budc.caa phuwong thikc main():
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public static void main(String[] args) {
<cdc lénh>

}

Khi ta yéu cau trinh théng dich Java chay chuwong trinh HelloWorld, may ao
Java sé tim 16p c6 tén HelloWorld, r6i né tim phuwong thitc main() véi ct phap bat
budc nhuw trén. Day 1a noi chwong trinh bat dau thuc hién va két thic, may ao lan
lwot chay cac lénh 6 bén trong cdp ngodc { } cia phuwong thitc main(). Phiong thtrc
main() c6 thé goi cac phuwong thirc khac duge dinh nghia trong 16p hién tai hodc
trong cac 16p khac, né quyét dinh chudi cong viéc ma mdy tinh sé thyc hién khi
chuong trinh chay. Mdi ting dung Java phai cé it nhat mot 16p, va c6 mot phwong
thitc main() trong mot 16p nao do.

Tt khéa public tai dong dau tién ctia main() ¢ nghia rang day 1a phuong thiic
c6 muc truy nhap public (cong khai) — phuong thic c6 thé dwgc goi tir bat cte dau
trong ma chuong trinh. Thuc t&€ 1a main() dwgc goi tir trinh thong dich — mét tht
nam ngoai chwong trinh. Tir khoa static sé dwoc giai thich trong cac chuong sau. Tt
khéa void cé nghia rang phuong thitc main() khong cé két qua tra vé. Tham s3
String[] args cua ham main() la mang chtta cac xau ki tu dwgc nhap vao duwdi hinh
thirc tham s& dong lénh khi ta chay chwong trinh tir ctra s0 1énh (console).

Than phuong thiic main(), cling nhu bat ki mot ham nao khac, dwoc bat dau va
két thuc boi cdp ngodc { }, bén trong d6 la chudi cac 1énh ma khi chuong trinh chay
chting s& dugc thyc hién tuan ty tir 1énh dau tién cho dén lénh cudi cung. Mdi lénh
Java déu két thtic bang mot ddu cham phay. Phuong thttc main() trong vi du dang
xét c6 chtra ding mot 1énh. Lénh nay ¢6 tadc dung hién thi thong diép ra dau ra
chuan (standard output). B6 1a vi du vé mét lénh goi ham. Lénh nay goi ham
System.out.println(), mot ham cé san trong thw vién chuan Java, yéu cau ham nay
thuec hién viéc hién thi thong diép. Noi theo cach ctia lap trinh hudéng d6i twgng, 1énh
d¢6 chinh 1a mot thong diép gt toi doi tuwong co tén System.out yéu cau in ra dau ra
chuidn mot xau ki ty. Khi chay chuwong trinh, théng diép "Hello, world!" (khong c6
nhdy kép) sé duoc hién thi ra dau ra chuan. Dau ra chuan la cai gi thi tuy vao viéc
chuong trinh dang chay & loai thiét bi nao, platform nao.

Luu y rang trong Java, mdt ham khong thé ton tai doc 1ap. N6 phai thudc we mot
16p nao dé. Mot chuong trinh dwoc dinh nghia boi mot 16p public c6 dang
public class <program-name> {
<dinh nghia cic thanh vién dir liéu hodc phwong thirc>
public static void main(String[] args) {
<cdc lénh>

}

<dinh nghia cic thanh vién div liéu hodc phiwong thirc>
}
Trong do, <program-name> la tén 16p, tén chuwong trinh, va cting la tén file ma
nguon. public 1a tir khoa can dwgc dit dau khai bao cac 16p chuong trinh. Nhing
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16p dwgc khai bao véi tir khoa nay can duoc dat tai mét file ¢6 tén file trung voi tén
16p, chinh x4c dén ca chit hoa hay chit thuong. Vi duy, 16p HelloWorld & trén nam
trong file ma nguoén c6 tén HelloWorld.java. Sau khi bién dich file ma ngudn
HelloWorld.java, ta sé duoc file bytecode HelloWorld.class — file ¢ thé chay bang
trinh thong dich Java.

Phu luc A huéng dan chi tiét vé cach st dung cong cu dong lénh JDK @€ dich va
chay chuong trinh. Day 1a bo phan mém mién phi, c6 thé duoc tai vé tir trang web
cua Oracle’.

2.2. BIEN

Trong mot chuong trinh, bién 1a tén ctia mét vung b nhé duoc dung dé€ luu div
liéu trong khi chwong trinh chay. D liéu luu trong mét bién duoc goi la gia tri cua
bién d6. Chung ta cé thé truy nhap, gan hay thay doi gia tri cua cac bién, khi bién
dwoc gan mot gia tri mdi, gia tri cti sé bi ghi de 1én.

Java yéu cau moi bién trude khi ding phai dwgc khai bao. Vi du:

int x; // khai bdo
X = 10; //swwdung
Céc bién dwoc khai bdo 6 trong mot ham 1a bién dia phwong. Nén khai bao bién
dia phuong ngay trudc khi st dung hoac & dau khdi ma chuong trinh duoc dong
khung trong cdp ngodc { }. Bién dia phwong duoc khai bdo tai ham nao thi c6 hiéu
luc & bén trong ham d6, chang han numberOfBaskets va applePerBasket trong Hinh
2.4 la cac bién dia phwong cuia ham main va chi c6 hiéu luc 6 bén trong ham main().
Ngoai bién dia phuwong, Java con cé loai bién thuc thé véi pham vi ndm trong mot
ddi tuong va bién 16p véi pham vi 16p. Ch--ng 4 va Ch--ng 10 sé€ mo ta chi tiét vé hai
loai bién nay.

3 Dia chi http://www.oracle.com/technetwork/java/javase/downloads/index.html
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public class AppleProgram { Khai béo bién dia phuong
totalApples kiéu int, khong

public static void ‘my kem theo khdi tao gia tri.

e e -
int lePerBasket -—1@f <+— numberOfBaskets, applePerBasket
int applererbasket = 195 va khéi tao gié tri ctia ching.

totalApples = numberOfBaskets * applePerBasket;
System.out.print(“Number of apples is " + totalApples);

Hinh 2.4: S& dung bién dia phwong.

Mot bién dia phuwong da duoc khai bdo nhung chua dwge gan mét gia tri nao
duoc goi 1a bién chua dugc khoi tao va né o gia tri khong xac dinh. Trinh bién dich
sé bdo 15i d8i vGi ma str dung bién dia phuong chua duoc khoi tao. Co thé khai tao
gia tri cua bién ngay tai lénh khai bao d€ tranh tinh hudng quén khoi tao bién, vi du:

char grade = 'A';

Vung hiéu lyc ciia mot bién c6 thé con nho hon pham vi phuwong thire. Trong céc
phuong thirc, ta thuong tao cac khoi 1énh. Thong thuong, cac khoi dwgc gidi han boi
cap ngodc { }. Vi du vé mot s6 khoi thuwong gap la cac 1énh cd cau tric (for, while) va
cac lénh diéu kién (if) dwoc trinh bay chi tiét tai Muc 2.4. Néu mét bién duoc khai
bdo bén trong mot khdi 1énh thi nd chi ¢d pham vi cho dén hét khdi 1énh do.

2.3. CAC PHEP TOAN CO BAN

2.3.1. Phép gan

Phép gan la cach gan mot gia tri cho mot bién hodc thay ddi gia tri ctia mot bién.
Lénh gan trong Java c6 cong thtic:

bién = biéu thirc;

Trong d6, ddu bang (=) dugc goi la ddu gan hay toan tir gan, biéu thiic ¢ y& phai
d&u gan duoc tinh roi 18y két qua gan cho bién nam & vé trai.

Biéu thtic tai v€ phai c6 thé 1a mot gia tri truc tiép, mot bién, hodc mot biéu thirc
phtec tap.

2.3.2. Céc phép toan s6 hoc

Java hd trg ndm phép toan sd hoc sau: + (cong), - (trir), * (nhan), / (chia), %
(modulo - 18y phéan du ctia phép chia). Cac phép toan nay=chi ap dung dwoc cho céc
bién ki€u co ban nhu int, long va khong ap dung duoc eho cac kiéu tham chiéu.

Phép chia dugc thuc hién cho hai gia tri kiéusdguyén sé cho két qua la thuong
nguyén. Vi du biéu thiic 4 / 3 cho két qua bang 1, con 3 / 5 cho két qua bang 0.
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Mot s6 phép gan kem theo biéu thirc xudt hién nhiéu lan trong mét chuong
trinh, vi vay Java cho phép viét cac phép géan biéu thitc d6 mot cach ngan ngon hon,
stt dung cac phép gan phitc hop (+=, -=, *=, /=, %=, >>=, <<=, &=, "=, |=).

Cach stt dung phép gan phttc hop += nhu sau:
bién += biéu thirc; twong dwong bién = bién + biéu thirc;
Vi du:
apples += 2; tuong dwong apples = apples + 2;
Cac phép gan phtic hop khéac duoc stt dung tuong tw.

Java con cung cap cac phép toan ++ (hay --) dé€ tang (giam) gia tri cua bién lén
mot don vi. Vi du:

apples++ hay ++apple c6 tac dung tang apples thém 1 don vi

apples-- hay --apple c6 tac dung giam apples di 1 don vi

Khéc biét gitra viéc viét phép tang/giam O trude bién (tdng/giam trudc) va viét
phép tdng/giam ¢ sau bién (tdng/giam sau) la thoi diém thuc hién phép tang/giam,
thé hién ¢ gid tri ctia biéu thirc. Phép tang/giam trude duoc thuc hién trude khi biéu
thiee duoc tinh gia tri, con phép tang/giam sau duwoc thuwe hién sau khi biéu thikc
duoc tinh gia tri. Vi du, néu apples von c6 gid tri 1 thi cac biéu thac ++apples hay
apples++ déu c6 hiéu tng la apples duoc tdng tir 1 1én 2. Tuy nhién, ++apples la biéu
thitc c6 gia tri bang 2 (ting apples trudc tinh gid tri), trong khi apples++ 1a bidu thic
c6 gia tri bang 1 (tang apples sau khi tinh gia tri biéu thitc). Néu ta chi quan tam dén
hiéu tng tang hay giam cua cac phép ++ hay -- thi viéc phép toan duoc dat tredc hay
dat sau khong quan trong. D6 ciing la cach dung phd bién nhét cua cac phép toan
nay.

2.3.3. Cac phép toan khac

Céc phép toan so sanh duoc sit dung d€ so sanh gia tri hai biéu thitc. Cac phép
toan nay cho két qua kiéu boolean bang true néu dung va false néu sai. Vi du:

boolean enoughApples = (totalApples > 10);

Cac phép toan so sanh trong Java dwoc liét ké trong Bang 2.1.

Can luu y rang mac du tat ca cac phép todn nay déu dung duoc ¢ho cac kiéu di
liéu co ban, chi c6 == va !=1a dung dwgc cho kiéu tham chiéu. Tuy'nthién, hai phép
toan nay ciing khong c6 y nghia so sanh gid tri cua cac ddi tugng. Chi tiét sé duoc
ndi dén tai Ch--ng 3.
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Ky hiéu toan hoc |Toan tix| Vidu Y nghia

> > X >y x 1én hon y

< < X <y x nho hon y

> >= X >=y | x lénhonhoicbang y
< <= X <=y | x nho honhoécbf?mg y
= == X ==y x bang y

# 1= x l=y x khac y

Bang 2.1: Cac phép toan so sanh.
Toan tit | Y nghia | Vidu Y nghia ctia vi du

Cho gia tri dang khi ca x va y dung,
& And | x&&y nguoc lai cho gia trj sai.

Cho gia tri dang
I Or xIly khi x ding hodc y dung,
nguoc lai cho gia tri sai
Phu dinh cua x.
! Not Ix Cho gia tri dung khi x sai;

cho gia tri sai khi x dang
Béng 2.2: Cac phép toan logic.

Céc phép toan logic danh cho céc toan hang 1a cac biéu thirc quan hé hodc cac
gia tri boolean. Két qua ctia biéu thirc logic la gid tri boolean.

Vi du:
bool enoughApples = (apples > 3) && (apples < 10);
c6 két qua la bién enoughApples nhéan gia tri la cau tra 10i ctia cau hoi "bién apples
o gia tri 16n hon 3 va nho hon 10 hay khong?".

2.3.4. D9 wu tién cua cac phép toan

Mtc do wu tién ctia mot s6 phép toan thuong gap cé thit ty cua ching nhy-sati:
Cac toan te don, +, -, |, ++ va -- 6 dd wu tién cao nhat. Tiép theo la cac phép té6dn doi
*, / va %. Cudi cung la cac phép toan ddi +, -. Cudi cung la cac phép toan.s0-sanh <,
>, <=, >=. Vidu: 3 +4 <2+ 6 cho két qua true.

Cé thé dung cac cap ngodc () d€ dinh rd thit tu wu tién trong biéu thic. Vi du: 2
* (1 +3) cho két qua bang 8.

2.4. CAC CAU TRUC PIEU KHIEN

Java cung cdp hai loai 1énh d€ kiém soat luéng diéur khién:
e lénh ré nhanh (branching) chon mét hanh déng tir danh sach gom nhiéu hanh
dong.
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e lénh 1ap (loop) thuc hién 13p di ldp lai mét hanh dong cho dén khi mét diéu
kién ditng nao d6 duoc thoa man.

Hai loai 1énh d6 tao thanh cac ciu trac diéu khién (control structure) bén trong
chuwong trinh.

2.4.1. Cac ciu trac ré nhanh

Lénh if-else
Lénh if-else (hay goi tit 1a 1énh if) cho phép ré nhanh b?mg cach lwa chon thuc
hién mot trong hai hanh dong. Vi dy, trong mot chuong trinh xép loai di€ém thi, néu
diém cua sinh vién nho hon 4.0, sinh vién d6 dwoc coi 1a truot, néu khong thi duoc
coi 1a d6. Thé hién nodi dung dé bémg mot lénh if-else cuia Java, ta c6 doan ma:
if (score < 4.0)
System.out.print("Failed");

else
System.out.print("Passed");

Khi chwong trinh chay mot 1énh if-else, dau tién né kiém tra biéu thirc diéu kién
nam trong cgp ngodc don sau tir khéa if. Néu biéu thirc c6 gid tri bang true thi 1énh
nam sau tir khéa if sé duwoc thuc hién. Nguoc lai, 1énh nam sau else sé dwoc thuc
hién. Cha y 1a biéu thic diéu kién phai dwgc ddt trong mot cdp ngoac don.

import java.util.Scanner;

public class IfElseExample {
public static void main(String[] args) {
Scanner input = new Scanner(System.in);
double score;
System.out.print("Enter your score: ");
score = input.nextDouble();

if (score < 4.0)
System.out.println("Sorry. You've failed the course.");
else
System.out.println(
"Congratulations! You've passed the course.");

} % java IfElseExample
Enter your score: 2.0
Sorry. You've failed the course.

% java IfElseExample
Enter your score: 7.0
Congratulations! You've passed the course.

Hinh 2.5: Vi du vé& cAu trac if-else.

Chuong trinh vi du trong Hinh 2.5 yéu cau nguoidung nhap diém roi in ra cac
thong bao khac nhau tuy theo diém s du d6 hoac truot.
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Trong cdu truc ré nhanh if-else, ta c6 thé bd phan else néu khong mudn chuong
trinh thuc hién hanh déng nao néu diéu kién khong théoa man. Chéng han, néu
mudn thém mot 101 khen dic biét cho diém s6 xuat sic tir 9.0 trd 1én, ta c6 thé thém
lénh if sau vao trong chuong trinh tai Hinh 2.5.

if (score >= 9.0)

System.out.print("Excellent!");

Ta c6 thé dung cac cdu truc if-else Iong nhau d€ tao ra diéu kién ré nhanh
phtic tap. Ldy mot vi du phtc tap hon: cho trude diém s (luu tai bién score kiéu
double), xac dinh xép loai hoc luc A, B, C, D, F tuy theo diém d6. Quy tic xép loai la:
néu diém twr 8.5 trd 1én thi dat loai A, diém ttir 7.0 tdi dwdi 8.5 dat loai B, v.v.. Tai
doan ma xét cac truong hop cua xép loai diém, ta c6 thé dung cau truc if-else long
nhau nhw sau:

if (score >= 8.5)

grade = 'A’;

else if (score >= 7.0)

grade = 'B';
else if (score >= 5.5)
grade = 'C';

else if (score >= 4.0)
grade = 'D’';

else
grade = 'F';

Mot diéu can ddc biét lvu y 1a néu mudn thue hién nhiéu hon mét 1énh trong
moi treong hop cta lénh if-else, ta can dung cdp ngodc { } boc tap 1énh d6 thanh mot
khéi 1énh. Vi dy, phién ban phtrc tap hon cta lénh if trong Hinh 2.5:
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if (score < 4.0) {
System.out.print("Failed");
System.out.println
("You have to take this course again");

}

else {
System.out.print("Congratulations!!!");
System.out.println
("You passed this course.");

Lénh switch

Khi chiing ta mudn viét mot cdu trac ré nhanh c6 nhiéu lya chon, ta c6 thé sw
dung nhiéu lénh if-else 16ng nhau. Tuy nhién, trong treong hop viéc lya chon ré
nhénh phu thudc vao gia tri (kiéu sé nguyén hodc ki tw, hodc xau ki ty ké tir JDK 7.0)
ctia mot bién hay biéu thiic, ta ¢ thé st dung cdu tric switch d& chuong trinh dé
hiéu hon. Lénh switch dién hinh ¢é dang nhw sau:

switch (biéu_thirc) {
case hang_1:
tdp_lénh_1; break;
case hang 2:
tdp_lénh_2; break;
default:
tdp_lénh_mdc_dinh;

}

Khi 1énh switch dwoc chay, biéu_thirc dwge tinh gid tri va so sanh véi hﬁng_l.
Néu bang nhau, chudi 1énh ké tir tdp_lénh_1 dwoc thuc thi cho dén khi gip lénh
break dau tién, dén day chuwong trinh sé nhay t6i diém két thic cdu tric switch. Néu
biéu_thizc khong c6 gia tri bang hang_1, né sé dwoc so sanh véi hang_2, néu bang
nhau, chuong trinh sé thuc thi chudi 1énh ké tir tdp_lénh_2 téi khi gap 1énh break dau
tién thi nhay t6i cudi cau trac switch. Quy trinh ct tiép dién nhu vay. Cudi cing,
néu biéu_thiec c6 gia tri khac vai tat ca cac gia tri da dwoc liét ké (hang_1, hing=2, ...),
chuwong trinh sé thuec thi tdp_lénh_mdc_dinh nam sau nhan default: néu nhit:c6 nhan
nay (khong bat budc).

Vi dy, 1énh sau so sanh gid tri cua bién grade vdi cac h;?mg ki tw,*A', 'B', 'C' va in
ra cac thong bao khac nhau cho ting truong hop.
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switch (grade) {

case 'A':
System.out.print("Grade

case 'B':
System.out.print("Grade

case 'C':
System.out.print("Grade

default:
System.out.print("Grade's not A, B or C");

A"); break;

B"); break;

C"); break;

}
N6 twong duong v6i khoi 1énh if-else 16ng nhau sau:

if (grade == 'A")
System.out.print("Grade = A");

else if (grade == 'B')
System.out.print( "Grade = B");
else if (grade == 'C")
System.out.print("Grade = C");
else

System.out.print("Grade's not A, B, or C");

Luu y, cic nhan case trong cau trdc switch phai 1a hang chit khong thé 1a bién
hay biéu thitc. Néu can so sanh véi bién hay biéu thirc, ta nén dung khoi 1énh if-else
Iong nhau.

Van dé dac biét cua cdu truc switch la cac 1énh break. Néu ta khong tw gén mot
1énh break vao cudi chudi 1énh can thuc hién cho mdi treong hop, chuong trinh sé
chay tiép chudi lénh cta treong hop sau chit khong tw dong nhay téi cudi cau tric
switch. Vi dy, doan chuong trinh sau sé chay 1énh in thit nhat néu grade nhan mot
trong ba gia tri 'A', 'B', 'C' va chay lénh in thit hai trong treong hop con lai:

switch (grade) {
case 'A':
case 'B':
case 'C':
cout << "Grade is A, B or C."; break;
default:
cout << "Grade is not A, B or C.";

}

Chuong trinh trong Hinh 2.6 la m6t vi du hoan chinh st dung-¢&u trac switch
d€ in ra cac thong bao khac nhau tuy theo xé&p loai hoc luc (gradé)ma nguoi dung
nhap tir ban phim. Trong d9, case 'A' két thiic vdi break sau chimot 1énh, con case 'B'
chay ti€p qua case 'C', 'D' r6i moi gdp break va thoat khoi 1énh switch. Nhan default
duoc dung dé€ xw ly treong hop bién grade gitr gia tri khéng hop 1é d6i véi xép loai
hoc lwc. Trong nhiéu chwong trinh, phan default thwomng dugc dung dé€ xa ly cac
truong hop khong mong doi, ching han nhw d& bt16i cac ki hiéu hoc lwc khong
hop 1é ma nguoi dung c6 thé nhap sai.
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C6 mot lru y nho la Scanner khong hd tro viéc doc ting ki tw mot. Do do, dé
doc gid tri cua grade do ngwoi dung nhép, ta dung phuong thitc next() d€ doc mot
chudi (khong chira ki tu trang), roi 14y ki tw dau tién bang ham charAt(0) (ma kiéu
String cung cdp) lam gia tri ctia grade.
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import java.util.Scanner;

public class SwitchExample {
public static void main(String[] args) {
Scanner input = new Scanner(System.in);
System.out.print("Enter your grade: ");
String userInput = input.next();
char grade = userInput.charAt(0);

switch (grade) {
case 'A':
System.out.println("Excellent!"); break;
case 'B':
System.out.println("Great!");
case 'C':
case 'D':
System.out.println("Well done!"); break;
case 'F':
System.out.println("Sorry, you failed."); break;
default:
System.out.println("Error! Invalid grade.");
}
}
}

Két qua chay chuong trinh

Enter your grade: A
Excellent!

Enter your grade: B
Great!
Well done!

Enter your grade: D
Well done!

Enter your grade: F
Sorry, you failed.

Hinh 2.6: Vi du st dung cAu tric switch.

K& tir Java SE 7, ta ¢ thé dung cac d6i twgng String lam nhan cho ca€lénh case.
Vidu:

switch (answer) {
case "yes":
System.out.print("You said 'yes'"); break;
case "no":
System.out.print("You said 'no'"); break;
default:

System.out.print("I don't get what you mgan.");
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2.4.2. Cic cu trac l3p

Céc chuong trinh thuong can phai 1dp di ldp lai mot hoat dong nao dé. Vi du,
mét chuong trinh xé&p loai hoc luc sé chira cac 1énh ré nhanh d€ gan xép loai A, B,
C... cho mot sinh vién tuy theo di€m sO cta sinh vién nay. D€ xé&p loai cho ca mot
16p, chuwong trinh sé phai ldp lai thao tac d6 cho ting sinh vién trong 16p. Phan
chwong trinh lap di lap lai mot 1énh hodc mot khéi 1énh duwoc goi la mot vong lap.
Lénh hoac khdi 1énh duoc 1ap di lap lai dugc goi la than cua vong lap. Cau truc lap
cho phép lap trinh vién chi thi cho chwong trinh ldp di lap lai mot hoat dong trong
khi mot diéu kién nao d6 van duoc théa man.

Khi thiét k€ mot vong 1dp, ta can xac dinh than vong ldp thwc hién hanh dong gi.
Ngoai ra, ta con can mot co ché€ dé€ quyét dinh khi nao vong ldp sé két thuc.

Muc nay sé gidi thiéu vé cac 1énh lap ma Java cung cap.

Vong while
Vong while lap di 1dp lai chudi hanh dong, goi la than vong ldp, néu nhw diéu
kién 1gp van con dugc thoa man. Ct phép ctia vong 1ap while nhu sau:

while (diéu_kién_lip)
than_vong_ldp
C4u trtc nay bat dau bang tir khoa while, tiép theo la diéu kién lgp dit trong
mot cdp ngodc don, cudi cung la than vong 1dp. Than vong 1dp hay chita nhiéu hon
mot 1énh va khi d6 thi phai dwoc géi trong moét cap ngodc { }.

Khi thuc thi mot cau triic while, dau tién chwong trinh kiém tra gia tri ctia biéu
thirc diéu kién, néu biéu thirc cho gia tri false thi nhay dén diém két thuc 1énh while,
con néu diéu kién 1dp co gia tri true thi tién hanh thyce hién tap 1énh trong than vong
13p r6i quay trd lai kiém tra diéu kién lap, néu khong thoa man thi két thic, néu thoéa
man thi lai thuc thi than vong 1dp réi quay lai... Tap 1énh ¢ than vong ldp c6 thé lam
thay doi gia tri cua bi€u thic diéu kién tir true sang false d€ ding vong lap.

Vi dy, xét mot chuwong trinh c6 nhiém vy dém tir 1 dén mot nguwdng number cho
tredc. Poan ma dém ttr 1 dén number c6 thé dwoc viét nhw sau:

count = 1;

while (count <= number) {
System.out.print(count + ", ");
count++;

}

Gia st bién number c6 gia tri béng 2, doan ma trén hoat.dong nhu sau: Dau tién,
bién count duoc khdi tao bang 1. Vong while bat dau bang viéc kiém tra diéu kién
(count <= number), nghia la 1 <2, diéu kién thoa man. Than vong lap duoc thuc thi
l[an tht nhat: gia tri 1 cta count duoc in ra man hinh kem theo dau phay, sau dé
count dugc tang 1én 2. Vong 1dp quay vé diém xuatphat: kiém tra diéu kién lap, gio
1a 2 <2, van thoa man. Than vong lap duoc chay lan th hai (in gia tri 2 cta count va
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tang count lén 3) trudc khi quay lai diém xudt phat caa vong 1dp. Tai lan kiém tra
diéu kién 1ap nay, biéu thikc 3 < 2 cho gia tri false, vong lap két thuc do diéu kién lap
khong con dugc théa man, chuong trinh chay tiép ¢ 1énh nam sau cdu tric while
dang xét.

C&u tric while trong doan ma trén cé thé duoc biéu dién bang so d6 trong Hinh

’

[count <= number]

2.7.

in count

tang count thém 1

[count > number]

Hinh 2.7: So' d& mét vong l&p while.

Chwong trinh hoan chinh trong Hinh 2.8 minh hoa cach st dung vong lap while
d€ in ra cac s6 nguyén (bién count) tit 1 cho dén mdt ngudng gia tri do nguroi dung
nhép vao tit ban phim (luu tai bién number). Kem theo la két qua cta cac lan chay
khdac nhau vdi cac gia tri khac nhau ctia number. Dac biét, khi nguoi dung nhap gia
tri 0 cho number, than vong while khéng chay mot Tan nao, thé hién & viéc khong
mot s6 nao dwgc in ra man hinh. Li do 12 vi néu number bang 0 thi biéu thitc count
<=number ngay tir dau vong while da c6 gia tri false.
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import java.util.Scanner;

public class WhileExample {
public static void main(String[] args) {
Scanner input = new Scanner(System.in);
int count, number;
System.out.print("Enter a number: ");
number = input.nextInt();

count = 1;

while (count <= number) {
System.out.print(count + ", ");
count++;

¥

System.out.println("BOOOOOM!");

}
¥

K&t qua chay chuong trinh

Enter a number: 2
1, 2, BOOOOOM!

Enter a number: 1
1, BOOOOOM!

Enter a number: ©
BOOOOOM!

Hinh 2.8: Vi du vé& vong lap while.

Vong do-while

Vong do-while rat giong véi vong while, khac biét 1a ¢ chd than vong 13p sé
duoc thuc hién truede, sau d6 mai kiém tra diéu kién lap, néu diung thi quay lai chay
than vong 13p, néu sai thi ditng vong 1dp. Khac biét d6 c6 nghia rang than ctia vong
do-while luén dwgc chay it nhat mét lan, trong khi than vong while c6 thé khong
duoc chay lan nao.

Cong thitc ctia vong do-while tong quat la:

do

than_vong_ldp

while (diéu_kién_lip);

Twong tu nhw & vong while, thin_vong_ldp ctia vong do-while*c6 thé chi gom
mot 1énh hoac thuong gap hon la mét chudi 1énh duoc boc trong mot cap ngoac { }.
Luu y ddu chdm phay dét cudi toan bd khdi do-while.
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Cong thtre tong quat cua vong do-while & trén twong dwong véi cong thirc sau
néu dung vong while:

than_vong_ldp
while (diéu_kién_lip)
than_vong_ldp
D€ minh hoa hoat déng cta hai ciu truc 1dp while va do-while, ta so sanh hai
doan ma dudi day:

count = 1; count = 1;
while (count <= number) { | do {
System.out.print( System.out.print(
count + ", "); count + ", ");
count++; count++;
} } while (count <= number);

Hai doan ma chi khac nhau & chd mdt bén trai dung vong while, bén phai dung
vong do-while, con lai, cac phéan than vong 1dp, diéu kién, khoi tao déu giong hét
nhau. Poan bén trai dwgc 1dy tir vi du trong muc truedc, nod in ra cac sd tr 1 dén
number. Doan ma dung vong do-while bén phai cling thuc hién cong viéc giong hét
doan bén trai, ngoai trit mot diém: khi number nhé hon 1 thi né van dém 1 trude khi
ding vong 1ap — than vong lap chay mot lan trude khi kiém tra diéu kién.

Vong for

Vong for la cdu tric ho trg viéc viét cac vong 1dp ma s6 lan 1ap duoc kiém soat
bang bién dém. Chang han, doan ma gia sau day mo ta thuat toan in ra cac s6 tir 1
dén number:

Lam nhi¢m vu sau ddy doi v6i moi gid tri ciia count tir 1 dén number:
In count ra man hinh
Poan ma gia do6 co thé duoc viét bang vong for nhu sau:

for (count = 1; count <= number; count++)

cout << count << ", ";
Vi number c6 gia tri bang 3, doan trinh trén cho két qua in ra man hinh la:
1, 2, 3,
Cdu trac tong quat cua vong 1ap for la:

for ( khoi_tao; diéu_kién_ldp; cdp_nhdt)
than_vong_ldp

Trong d6, biéu thixc khdi_tao thuong khoi tao con dém diéu khién vong ldp,
diéu_kién_lip xac dinh xem than vong 18p cé nén chay ti€p hay-khong (diéu kién nay
thuong chita ngudng cudi cung cua con dém), va biéu thté cdp_nhit lam tang hay
giam con dém. Ciing twong tu nhu ¢ cac ciu trac if, while..., néu thin_vong lip c6
nhiéu hon mot 1énh thi can phai boc né trong mot,eap ngodc { }. Luu y rang cip
ngodc don bao quanh b0 ba khéi_tao, diéu_kién_lipycap_nhdt, cing nhw hai ddu chdm
phay ngan cach ba thanh phan d9, 1 cac thanh bat budc ctia cti phap cdu truc for. Ba
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thanh phan d6 cling cé thé 1a biéu thitc rong néu can thiét, nhung k& ca khi d6 van
phai ¢6 du hai ddu cham phay.

Ta c6 thé khai bao bién ngay trong phan khéi_tgo ctia vong for, chang han d6i
véi bién con dém. Nhung cac bién dwgc khai bdo tai dé chi c6 hiéu luc 6 bén trong
cau trac lap. Vi du:

for (int count = 1; count <= number; count++)

cout << count << ", ";

import java.util.Scanner;

public class ForExample {
public static void main(String[] args) {
float sum = 0;
int subjects = 10;
Scanner input = new Scanner(System.in);
System.out.print( "Enter the marks for
+ subjects + " subjects: ");
for (int count = @; count < subjects; count++) {
float mark;
mark = input.nextFloat();
sum += mark;

}

System.out.print("Average mark = "+sum/subjects);

Hinh 2.9: Vi du vé vong l&p for.

Hinh 2.9 minh hoa cach st dung vong 1ap for d€ tinh diém trung binh tir diém
ctua 10 mon hoc (s6 mon hoc luu trong bién subjects). Nguoi dung sé duoc yéu cau
nhép tit ban phim diém s6 cua 10 mén hoc trong khi chuong trinh céng don tong
cua 10 diém s6 nay. Céng viéc ma chwong trinh can lap di 1dp lai 10 Tan la: nhép
diém cua mot mon hoc, cong don diém do6 vao tong diém. Dau tién vong for sé tién
hanh budc khoi tao vdi muc dich chinh 1a khoi tao bién dém. Viéc khoi tao chi dwoc
tién hanh duy nhdt mét lan. Trong vi du nay, bién count duoc khai bdo ngay tai
vong for va khai tao gid tri bang 0. Tiép theo vong for sé tién hanh kiém tra diéu kién
1ap count < subjects. Néu diéu kién sai, vong lap for sé két thic. Néu diéu kién-ding,
than vong lap for sé duoc thuc hién (nhap mot gia tri kiéu float r6i congdon vao
bién sum). Sau d6 la budc cap nhat véi nhiém vu tang bién dém thém 1.-Két qua la
vong ldp sé chay 10 lan véi cac gia tri count b?mg 0,1, .., 9 (khi count:than gia tri 10
thi diéu kién 13p khong con diung va vong 1ap két thuc).

Cac 1énh break va continue

Nhu da gidi thiéu ¢ cac muc trude, cac vong 1ap while, do-while, va for déu két
thuc khi kiém tra biéu thic diéu kién dwgc gia tri false-va chay tiép than vong lap
trong treong hop con lai. Céc 1énh break va continug'la cac 1énh nhay cho phép thay
doi ludng diéu khién do.
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Lénh break khi duoc thuc thi bén trong mot cau trac lap hay mot cau tric
switch ¢6 tdc dung lap téc chdm dut cau triuc d6, chuong trinh sé chay tiép & 1énh
nam tiép sau cau truc d6. Lénh break thuong dugc dung dé két thic sém vong lap
(thay vi doi dén luot kiém tra diéu kién ldp) hodc d€ bo qua phan con lai cua cdu
trac switch.

Vé vi du st dung lénh break trong vong lap. Chéng han, néu ta stra vi du trong
Hinh 2.9 d€ vong for ngiing lai khi nguwoi dung nhap diém s6 cd gid tri am, ta co
chuong trinh trong Hinh 2.10. Vi cai dat nay, khi nguoi dung nhap mét diém so co
gia tri am, diéu kién (mark < 0) sé cho két qua true, chuwong trinh thoat khoi vong for
va chay tiép tlt 1énh if ndm sau d6. Trong trudng hop d6, bién count chwa kip ting
dén ngudng subjects (diéu kién 1dp ctia vong for chwa kip bi pha v&). Do dd, biéu
thitc (count >= subjects) trong lénh if sau d6 c6 nghia "vong for cé chay du subjects
Tan hay khong?" hodc "vong for c6 bi ngat gifta chitng béi lénh break hay khong?",
hay la "di liéu nhap vao c6 thanh cong hay khong?".

import java.util.Scanner;

public class BreakTest {
public static void main(String[] args) {
float sum = 9;
int count, subjects = 10;
Scanner input = new Scanner(System.in);
System.out.print( "Enter the marks for
+ subjects + " subjects: ");
for (count = @; count < subjects; count++) {
float mark;
mark = input.nextFloat();
if (mark < @) break;
sum += mark;

}
if (count >= subjects) // successful
System.out.print("Average mark = "+sum/subjects);
else
System.out.print( "Error: Invalid mark!");
¥
}

Hinh 2.10: Vi du v& lénh break.

Lénh continue ndm trong mot vong 1dp cé tac dung két thic lanlap hién hanh
cua vong 1dp d6. Hinh 2.11 la mét ban stra d6i khéc cua chwong trinh trong Hinh 2.9.
Trong phién ban nay, chuong trinh khong ghi nhan diém sd-ed gia tri am, clng
khong két thtic chuong trinh sau khi bao 16i nhut ban trong-Hinh 2.10, ma yéu cau
nhép lai cho dén khi nao thanh cong. Khi gdp diém sg.am dwoc nhdp vao (bién
mark), 1énh continue duoc thuc thi c6 tadc dung bo qua‘doan 1énh ghi nhan diém &
ntra sau cua than vong while (doan cong don vao t81g sum va tang bién dém count).
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Lan lap duoc thyc hién sau d6 s€ yéu cau nhap lai diém cho mon hoc dang nhap do
(xem két qua chay chuong trinh trong Hinh 2.11).

Mot diém can luu y 1a cac 1énh break hay continue chi c6 tac dung ddi véi vong
lép trong cling chtta nd. Chang han, néu cé hai vong ldp Iong nhau va lénh break
nam trong vong lap bén trong, thi khi dwoc thuc thi, 1énh break dé chi c6 tac dung
két thac vong ldp bén trong.

import java.util.Scanner;

public class ContinueTest {
public static void main(String[] args) {
float sum = 0;
int count=0, subjects = 3;
Scanner input = new Scanner(System.in);
System.out.print( "Enter the marks for
+ subjects + " subjects: ");
while (count < subjects) {
System.out.print("#" + (count+l) + ": ");
float mark = input.nextFloat();
if (mark < @) {
System.out.println(mark +
continue;

"

ignored");

sum += mark;
count++;

}

System.out.print("Average mark = "+sum/subjects);

} % java ContinueTest

Enter the marks of 3 subjects.
#1: 8.0

#2: 7.2

#3: -5

-5 ignored

#3: 10.0

Average mark = 8.400001

Hinh 2.11: Vi du v& Iénh continue.

2.4.3. Biéu thirc diéu kién trong cac ciu tric diéu khién

Hau hét cac cau trac diéu khién ma ta néi dén trong chuong nay: déu dung dén
mot thanh phan quan trong: biéu thirc diéu kién. Trong cac vi dir'ftudc, ta méi chi
dung dén cac diéu kién don gian, chang han count <= number:hay grade == 'A’, véi
duy nhat mot phép so sanh. Khi can viét nhitng diéu kiénphtic tap hon, can dén
nhiéu diéu kién nho, ta c6 thé két hop chiing bang cac phép toan logic && (AND —
va), || (OR -hodc) va! (NOT - phu dinh). Vi du:
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Khi kiém tra diéu kién 80 # score < 90, bat déng thirc toan hoc nay can duoc tach
thanh hai diéu kién don. Bat dang dung khi ca hai diéu kién don déu théa man. D6
la khi ta can dung phép toan logic && (AND).

if (score >= 80 && score < 90)

grade = 'B';

Khi mot trong hai diéu kién xay ra, hodc tién da hét hodc tui da day, thi khong
thé mua thém hang. Truong hop nay, ta can dung phép toan logic || (OR).

if (moneylLeft <= @ || bagIsFull)

cout << "Can't buy anything more!";

Tiép tuc 13p trong khi dir liéu vao chua cé gid tri bang gia tri canh — danh dau
diém cudi cua chudi dix lidu:
while ( !(input == 0))

Trong treong hop nay, ta ¢ thé dung phép phu dinh, hodc chon cach don gian
hon la dung phép so sanh khac (! =) nhu sau:

while (input != 0)

DPoc them

Chuong nay chi gidi thiéu cac nét co ban vé ngén ngit Java. Ban doc cé thé tim
hiéu sau hon tai céc tai liéu nhu:

1. Language Basics, The Java™ Tutorials,
http://docs.oracle.com/javase/tutorial/java/nutsandbolts/index.html

2. Chuong 4, 5, Deitel & Deitel, Java How to Program, 6 edition, Prentice Hall, 2005.
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Bai tap
1. Dién tir thich hop vao chd tréng trong mdi cau sau:

a) Mbi khai bao 16p ma bat dau bang tir khoa phai dugc lwu trong
mot file c6 tén triing véi tén 16p va két thic bang phan mo rdng .java

b) Tt khoa tao mot doi tuwong thudc 16p co tén dat o bén phai tir khoa.
c) Moi bién khi khai bao phai dwoc chi rd mot va mot
2. Céc phat biéu sau day dung hay sai? Néu sai, hay giai thich.

a) Ldép nao céd chita phuwong thitc public static void main(String [] args) thi co
thé dugc dung dé chay ting dung.

b) Mot tap lénh chira trong mot cdp ngodc {} duoc goi la mot khoi 1énh

c) Mot lénh cé diéu kién cho phép mot hanh dong duoc 1ap di 1dp lai trong
khi mot didu kién nao d6 van giit gid tri true.

d) Java cung cap cic phép toan phitc hop nhu +=, -= dé viét tat cac lénh gan.

e) Ludng diéu khién quy dinh thi tw cac lénh duoc thyce thi trong chuong
trinh.

f) Phép toan déi kiéu (double) tra vé mét gia tri nguyén 1a ban sao cua toan
hang ctia no.

g) Bién dia phuong kiéu boolean nhéan gia tri mac dinh la false.
h) Bién dia phwong kiéu boolean nhén gia tri mdc dinh 1a true.

3. Cai dat bo cong cu JDK, dich va chay thtt cdc chwong trinh vi du da cho trong
chuong nay.

4. Viét cac 1énh Java dé€ thuc hién tirng nhiém vu sau day:

a) Dung mot 1énh d€ gan tong ctia x va y cho z va tdng x thém 1 sau phép
tinh trén.

b) Kiém tra xem gia tri bién count c6 16n hon 10 hay khong, néu cothiin ra
dong text "Count is greater than 10".

c) Giam x di 1 don vi, sau dé gan cho bién total gia tri 1a hiéu_cta total va x.
Chi dung mat 1énh.

d) Tinh phéan du ctua phép chia q cho d roi gan két qua dé cho q.
e) Khai bédo cac bién sum va x thudc kiéu int.

f) Cong don gia tri ctia x vao bién sum

g) Inradong "The sum is ", tiép theo la gid trir¢ta bién sum.

h) Tinh tdng cac s6 chdn trong khoang tir 1 dén 99.
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i) St dung vong lap d€in ra cac so tir 1 dén 10 trén mot dong, dung ki tu tab
('\t') d&€ ngan cach gitra cac so.
5. Viét mot chuong trinh tinh tong cac s6 nguyén tir 1 dén 10, sit dung vong while
cho nhiém vu ldp.

6. Viét mot chuong trinh tinh tong cac s6 nguyén tix 1 dén 10, sit dung vong for cho
nhiém vu ldp.

7. Viét mot chuong trinh tinh tong cac s6 nguyén tir 1 dén 10, st dung vong do-
while cho nhiém vu lap.

8. Tim két qua hién thi cta chuong trinh sau:

class Output {
public static void main(String [] args) {
Output o = new Output();
0.80() ;
}
void go() {
inty =7;
for (int x = 1; x < 8; x++) {
y++;
if (x > 4) {
System.out.print(++y + " "):
}
if (y > 14) {
System.out.println(" x = " + x);
break;
}
}
}
}

9. Sap xép lai cc dong ma sau day thanh chuong trinh 6 két qua hién thi nhw hinh
dudi. Tu b6 sung cac ngodc déng } vao nhiing noi thich hop.

X++;
% Java MultiFor
if (x =1 o
(x == 1) { 03
. 14
for(int x = 0; x < 4; x++) { 13
34
class MultiFor { 33
for(int y = 4; y > 25 y--) {
system.out.println(x + " " +y);

public static void main(String [] args) {

10. Viét chuwong trinh thtt nghiém viéc in dgjHéu ra man hinh béng Iénh
System.out.printf(), vi du:
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System.out.printf(

"Hello, I am %s, I am %d years old.\n", "Bob", 20 );
trong do, %s la ki hiéu dinh dang dai dién cho mot xau ki tu (trong vi du la "Bob")
con %d dai dién cho mot s6 kiéu int (trong vi du la 20). Tinh ndng nay duoc Java 5.0
muon tit ngdn ngtt 1ap trinh C. Chi tiét vé tinh nang nay xem lai Phu luc G -
Formatted Output cua tai liéu [1].
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chugng3. LGP VA DOI TUONG

Trong chwong nay, ching ta sé ban sau hon vé 16p va d6i twong. Cac khai niém
hudng d6i tuwong khac sé lan luot 1a trong tam cta cac chuong sau. Chuong nay
cling ndi vé cac van dé cdn ban ma ta can xem xét mdi khi thiét ké mot 16p.

Nhu da gidi thiéu so lugc trong chwong truedc, chuwong trinh Java khi chay la
mot tap hop cac doi tuong, chung dugc yéu cau thuc hién dich vu va yéu cau dich
vu cua cac doi twong khac. Mot déi twong duoc tao ra tir mot 16p duoc goi la mot
thuc thé (instance) ctua 16p d6. Ta cb thé coi "thye thé" 1a mot cach goi khac cua "déi
tuong”.

Lép 1a khuoén mau dé tir d6 tao ra cac thuc thé. Vay nén, khi thiét k& mot 16p, ta
can nghi dén nhitng do6i tuwong sé duoc tao ra tir 16p d6. Co hai loai thong tin quan
trong vé moi d6i tuong:

¢ Nhing thong tin ma doi tuong d6 biét.

e Nhitng viéc ma ddi tuong d6 lam.

BankAccount Button
accountNumber A label
balance biét color biét
owner

setColor()

deposit() N setLabel() Y
withdraw() lam dePress() lam
close() unDepress()

Hinh 3.1: Hai loai théng tin quan trong vé& di twong.

Nhiing gi ma mot d6i tuwong biét vé ban than nd dugce goi 1a cac bién thuc thé
(instance variable) hay thudc tinh thwc thé (instance attribute). Chuing bidu dién trang
thai (state) cua doi twong hay con goi la dit liéu ctia ddi tuong, cac doi tuong khac
nhau thudc cung loai c6 thé c6 cac gia tri khac nhau cho cac bién thyc thé. Cagbién
thuce thé co thé la bién thudc mot trong nhitng kiéu dir liéu co ban (int, boolean,
float...) hodc la tham chiéu t6i d6i twong thudc mot 16p nao dob.

Nhiing gi mot ddi tuwong c6 thé lam duoc goi la cac phuong thirc (method). Cac
phuong thirc dugc thiét k& dé€ thao tac trén dit liéu ctia d6i twong:Mot doi tuong
thwong c6 cac phuong thirc doc va ghi gia tri cho cac bién thuc the! Vi dy, mot doi
twong dong ho bao thiic c6 mot bién thuc thé luu thoi gian-ean bao thikc, va hai
phuong thire d€ ddt va 1ay gio bao thuec.

Tém lai, d6i twgng cd cac bién thuc thé va cac phuong thire, cac bién thuc thé va
cac phuong thitc nay dwgce dinh nghia trong thiét k& ctia 16p. Cong viéc viét chuwong
trinh 1 viét cdc dinh nghia 16p. Dinh nghia 16p M6 td vé cac thanh phan ma mdi
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thuc thé cia né sé chira, cu thé 1a di liéu ctia mdi thuc thé va céac phuong thitc cho
phép truy nhéap va stra d6i dit liéu do.

Mot 16p khong phai 1a mot ddi tegng, né 1a mot khuén mau dung dé tao nén dsi
twong. N6 mo ta cach tao mot ddi tuwong thudc ki€u cu thé do. Mbi doi twong tao ra
tr mot 16p ¢b thé ¢ cac gia tri riéng cho cac bién thuc thé. Vi duy, ta ¢6 thé dung 16p
BankAccount d€ tao ra nhiéu d6i tuong tai khoan ngan hang, mdi tai khoan c6 mot
cht tai khoan, mot s8 tai khoan, va mot s& dw riéng; mdi tai khoan déu c6 thé lam
nhing viéc gidng nhau (rat tién, gai tién, dong tai khoan), tuy chi biét nhiing gi chi
c6 o tai khoan cu thé do.

3.1. TAO VA SU DUNG POI TUONG

Vay lam thé nao dé€ tao va sit dung mot d6i twong? Ta can dén hai 16p. Mot 16p
danh cho kiéu d6i tugng ma ta mudn tao (BankAccount, Dog, Cow, AlarmClock,
AddressBookEntry,...) va mot 16p khac d€ thit nghiém 16p d6. Lép thte nghiém la
chuwong trinh, noi ta dat phuwong thitc main, va tai phwong thitc main d¢, ta tao va st
dung cac d6i tuwong thudc 16p vira xdy dung. Lép thir nghiém chi c6 mot nhiém vu
duy nhat: chay tht cac bién va phwong thite ctia 16p d6i twong moi.

class Cow { ¢ cbitn Cow
String name; thue thO
String breed; name
int age; moét phurong thire breed
/ age
void moo() {
System.out.println("Moo...!"); moo)
}

}

public class CowTestDrive {
public static void main (String[] args) {
Cow c = new Cow(); // make a Cow object
c.age = 2; // set the age of the Cow
c.moo(); // call its moo() method
}
}

Hinh 3.2. L&p Cow va lép thtr nghiém CowTestDrive

Ttr day, trong nhiéu vi dy, ta sé dung hai 16p. Mot la 16p diwh nghia cac d6i
twong ta mudn dung, 16p kia la 16p thtr nghiém véi tén la <CGéi_gi_dé>TestDrive.
Chang han, khi ta xay dung 16p Cow, ta sé& can thém 16p [CowTestDrive 1a chuong
trinh thir nghiém 16p Cow. Chi c6 <Céi_gi_dd>TestDrive.mdi cé chita mot phuwong
thirc main, v6i muc dich tao cac d6i twong thudc 16p <Céi_gi_ddé>, roi truy nhap cac
phuong thitc va bién cua cac ddi tuwong dé. Vi dy,trérig Hinh 3.2 dung hai 16p Cow
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va CowTestDrive d€ minh hoa cach xay dung mot 16p méi va thir nghiém cac doi
tuong thudc 16p do.

Chuong trinh CowTestDrive thit nghiém 16p Cow bang cach tao mot d6i twong
c* thudc 16p nay (1énh Cow ¢ = new Cow()), sau d6 dung toan tix dau cham (.) d€ truy
nhdp céac bién thuc thé va goi phuong thirc ctia doi twgng. Cu thé, 1énh c.age =2 gan
gia tri 2 cho bién thuc thé age cua ¢, con c.moo() kich hoat phuwong thirc moo() cua c.

Dé€ cai dat mot 16p, viéce viet mot 16p thit nghiém kem theo khong phai la buée
bat budc. Tuy nhién, d6 1a cong viéc can thiét d&€ dam bao rang 16p d6 da duoc cai
dat dung va hoat dong nhu mong mudn cua nguoi thiét ké.

class PhoneBookEntry { PhoneBOOkEntry
String name; name
String phone; phone
void display() { display)
System.out.println("Name: " + name);
System.out.println("Phone: " + phone);
}
}

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

PhoneBookEntry tom = new PhoneBookEntry();
tom.name = "Tom the Cat";
tom.phone = "84208594";
PhoneBookEntry jerry = new PhoneBookEntry();
jerry.name = "Jerry the Mouse";
jerry.phone = "98768065";

tom.display();
jerry.display();

Hinh 3.3. L&p PhoneBookEntry va I&p thtr nghiém.

Vi du trong Hinh 3.3 twong tu vdi vi du trong Hinh 3.2. Phwong thie¢™iain ¢
day tao hai ddi twong thudc 16p PhoneBookEntry, gan gia tri cho cac bjé thuc thé
ctia ching va goi phuwong thitc display() cho ting d8i twong. D& y rang hai d&i
teong tom va jerry cé cac bo bién name va phone doc 1ap véi nhau,-tity rang chting
trung tén.

4+ O day ta tam goi 1 "d8i twong ¢". Trong nhiéu ngit canh, nguoi ta cling quen goi la "ddi tuong
¢". Tuy nhién, c ban chit khéng phai 1a d6i twong ma chi lasthiam chiéu d6i twong. Chuwong 4 sé ban
chi tiét vé khdi niém tham chiéu ddi twong.
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3.2. TUONG TAC GIUA CAC POI TUONG

Nhu da ndi dén trong cac phan trude, phuong thirc main phuc vy hai muc tiéu
st dung: (1) d€ thtr nghiém cac 16p da cai; (2) d€ khoi dong ting dung Java. Khi 6
trong cac phuong thirc main noi trén, ta khong thuc sy 6 moi truong hudng déi
twong, main chi tao va chay thtr cac d6i tuwong. Trong khi d6, ¢ mot ing dung hudng
ddi tuong thuc thy, cac d6i twgng phai "'noéi chuyén” voi nhau.

Mot tng dung hudng d6i twong ndi chung va ting dung Java noéi riéng thuc chat
la cac d6i twong ndi chuyén véi nhau. "N6i chuyén" & day c6 nghia rang cac doi
tuong goi cac phwong thitc ctia nhau. Tai cac vi du trudc, ta c6 cac 16p TestDrive tao
ddi twgng cac 16p khac va chay thtt cac phuong thitc cua ching. Tai Ch-ng 5, ta sé
c6 vi du ma phuong thirc main tao cac doi tuwong roi tha cho chiing twong tac voi
nhau.

Tam thoi, ta dung moét vi du nho vé tro choi doan s6 dé€ cé mot chut phac hoa vé
hoat ddng cua mot ting dung hudng ddi tuwong thuce thu. Do ta van dang ¢ giai doan
lam quen vdi Java, chuong trinh vi du nay hoi 16n xon va khong hiéu qua, ta sé cai
tién né & nhitng chuwong sau. Néu ¢é nhiing doan ma khé hiéu, ta hay tam bo qua, vi
diém quan trong ctia vi du nay la cac d6i twgng néi chuyén véi nhau.

Tro choi doan s6 bao gom mot d6i twong game va ba ddi tuwgng player. DGi
tuong game sinh ngau nhién mot s6 trong doan tir 0 dén 9, ba player Ian luot thir
doan s6 d6. Chuong trinh bao gom ba 16p: GameLauncher, GuessGame, va Player

Lo-gic chwong trinh:

e GameLauncher la noi ing dung bat dau chay. Lép nay c6 phuwong thikc main().

e Phuong thiic main() tao mot doi twong GuessGame duoc tao va chay phuong
thitc startGame() ctia no.

e Phuong thitc startGame() cua d6i twong GuessGame 1a noi toan bd van choi xay
ra. N6 tao ra ba ddu tht (player), roi "bia" ra mot s6 ngau nhién (cai ma cac dau
tht1 can doan). Sau dd, noé yéu cau ting dau thu doéan, kiém tra két qua, va imra
théng tin vé (cac) ddu tht thang cudc hodc yéu cau ca ba doan lai.
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Gamelauncher
main) <« tgo rr]ét c{éi thcmg Gugsqume
va yéu cau né chay tro choi
GuessGame
M | babiénthucthé daidién
,’;3 cho ba déu thd
startGame()
Player gid tri ma déu thii nay doén
[—
number <«— |
guess()| <«————— phuong thie thuce hién viéc doan

Hinh 3.4. Ba I¢p cGa chwong trinh doan sé.

No6i dung day da cua ma ngudn cac 16p GameLauncher, GuessGame va Player
dwoc cho trong Hinh 3.5 va Hinh 3.6.
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public class GuessGame {

}

Ei:i:: E;f GuessGame c6 3 bién thuc thé
Player p3; danh cho 3 doi tuong Player

public void startGame() {

}

tao 3 déi tuong Player va

pl = new Player(); / gan cho 3 bién thurc thé

p2 = new Player();

p3 = new Player(); khai béo 3 bién dé Iuu 3 gia tri ma 3 d4u thi doan
int guesspl = 0; ‘ z
int guessp2 = @; khai béo 3 bién dé lwu gia tri dung/sai

int guessp3 = 9; tUy theo céu tré I6i clia cac déu tha
boolean plisRight = false;
boolean p2isRight = false; . < oz P Lo
boolean p3isRight = false; sinh 1 s6 dé 3 dau thu doan
int targetNumber = (int) (Math.random() * 10); “
System.out.println("I'm thinking of a number between © and 9...");
while(true) {

System.out.println("Number to guess is

"

+ targetNumber);

pl.guess();
p2.guess();
p3.guess();

«—— Yéu cdu tung déu tha doan (goi phurong thire guess())

14y két qua doén cua tirng d&u thu
guesspl = pl.number;
System.out.println("Player one guessed " + guesspl);
guessp2 = p2.number;
System.out.println("Player two guessed " + guessp2);
guessp3 = p3.number;
System.out.println("Player three guessed " + guessp3);

if (guesspl == targetNumber) {

plisRight = true; Kiém tra tirng nguoi xem doéan
} dung khéng, néu dung thi dat bién
if (guessp2 == targetNumber) { <«— cla nguoi dé Vvé true.

p2isRight = true;

}

if (guessp3 == targetNumber) {
p3isRight = true;

}

Nhé& réng ta da dat gia tri méc dinh
clia cac bién dé Ia false

néu cé it nhat 1 nguoi doan ding
if (plisRight || p2isRight || p3isRight) <— (|| la toan ter HOAC )
{

System.out.println("We have a winner!");
System.out.println("Player one got it right? " + plisRight);
System.out.println("Player two got it right? " + p2isRight);
System.out.println("Player three got it right? " + p3isRight);
System.out.println("Game is over");

break;
} néu khéng thi Iap lai
flse <« viéc yéu cdu doén sb

System.out.println("Players will have to try again.");
}
}

Hinh 3.5: M& ngudn GuessGame.java.
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public class Player {

}

int number = 0;

public void guess()

{
number = (int) (Math.random() * 10);
System.out.println("I'm guessing " + number);

public class GameLauncher {

public static void main (String[] args) {
GuessGame game = new GuessGame();
game.startGame();

Hinh 3.6: Player.java va GamelLauncher.java

Nhitng di€ém quan trong:

Tat ca ma Java déu nam trong mét 16p nao do.

Mot 16p ddc ta cach tao mot doi tuwgng thudce 16p d6. Mot 16p giong nhu mot ban
thiét ké

Mot d6i twong ¢ thé tu lo cho ban thén, ta khong phai can biét hay quan tam
mot do6i twong lam viéc d6 nhw thé nao.

Mot d6i twong biét vé mot s6 thr va c6 thé lam mot s6 viéc.
Nhiing gi mot ddi twong biét vé chinh nd duoc goi la cac bién thyc thé (thudc
tinh) cta n6. Chung dai dién cho trang thai cua d6i twong do.

Nhiing gi mét ddi twong c6 thé lam duoc goi la cac phwong thiee. Ching dai
dién cho hanh vi cua d6i tuong do.

Khi viét mot 16p, ta ¢6 thé mudn viét mot 16p khac dé€ test. Tai d6 ta tao cac doi
teong thudc 16p kia va thtt nghiém véi chung.

Tai thoi gian chay, mét chwong trinh Java chinh la mdt nhém céac d6i twong dang
"ndi chuyén" voi nhau.
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Bai tap
1. Dién vao chd trong cac tir thich hop (16p, ddi twong, phuwong thitc, bién thuec thé):

dwoc bién dich tir mot file .java.

dong vai tro nhw mot khudn mau.

thuee hién cac cong viéc.

6 thé c6 nhiéu phuong thitc.

biéu dién 'trang thai'

cé cac hanh vi.

duoc ddt trong cac d6i tuong.

duoc dung d€ tao cac thuce thé d6i tuong.

o thé thay d6i khi chwong trinh chay

cd cac phuong thiec.

2. Tim va stra 10i ctia cac chwong trinh sau (moi phan la ndi dung cua mét file ma
nguon hoan chinh).

a)

class SoundDeck {
boolean canRecord = false;

void play() {
System.out.println("playing");
}

void record() {
System.out.println("recording);
}
}

class SoundDeckTestDrive {
public static void main(String [] args) {
t.canRecord = true;
t.play();
if (t.canRecord == true) {
t.record();
}
}
}

b)
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class DVDPlayer {
boolean canRecord = false;

}

void recordDVD() {
System.out.println("DVD recording”);

}

class DVDPlayerTestDrive {
public static void main(String [] args) {
DVDPlayer d = new DVDPlayer();

}
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}

d.
d.

canRecord
playDVD();

true;

if (d.canRecord == true) {

}

d.recordDVD();



chuong 4. BIEN VA CAC KIEU DU LIEU

Trong cac vi du ¢ cac chuong trudc, ta da gap cac bién duoc stt dung ¢ hai moi
treong: (1) bién thuce thé la trang thai cta d6i tuwong, va (2) bién dia phuong la bién
duoc khai bao bén trong mot phuong thitc. Sau nay, ta sé dung bién ¢ dang ddi s6
(cac gid tri dugc truyén vao trong phuwong thitc boi 10i goi phwong thiic), va ¢ dang
gia tri tra vé (gia tri do phuong thic tra vé cho noi goi nd). Ta da gdp cac bién duoc
khai bao vdi kiéu dir liéu co ban, vi du kiéu int, va cac bién dwoc khai bao thudc kiéu
déi twong nhu String, Cow, PhoneBookAddress. Trong chwong nay, ta s€ mo ta ki vé
cac loai bién cua Java, cach khai bdo va st dung bién.

Java la ngon ngir dinh ki€u manh (strongly-typed language). Nghia 1a, bién nao
cting ¢6 kiéu di liéu xac dinh va phai duoc khai bao trude khi st dung. Trinh bién
dich khong cho phép gan mot gia tri ki€u Cow vao mot bién kiéu String, chuyén gi
xay ra néu ta goi phuong thiic length() cua bién String d6 d€ 18y dd dai xau ki tu?
Java cling khong cho phép gén mot gia tri kiéu s& thuc véi dau chdm dong (chang
han float) vao mot bién kiéu sd nguyén (chéng han int), trinh bién dich sé phat hién
va bao 16i. Ta phai dung phép d6i ki€u mot cdch twong minh dé lam viéc nay, biét
rang viéc d6 c6 thé lam giam do chinh xéc ctia gia tri.

Cac kiéu dr liéu cua Java dugc chia thanh hai loai: di liéu co ban (primitive) va
tham chiéu d6i twong (object reference).

Céc kiéu dix liéu co ban danh cho cac gid tri co ban nhuw cac sd hay cac ki tu. Vi
du nhu cac kiéu char (ki ty), int. Con cac tham chiéu d6i twong la cac tham chiéu t6i
ddi twgng. Nghe c6 vé khong rd rang hon dwgc chiut nao, nhung ta sé quay lai khai
niém "tham chiéu" nay sau (néu ta da biét vé C/C++ thi khéi niém nay gan giong voi
con tré téi d6i tuwong). Nhung du thudc loai dit liéu nao, moi bién déu can c6 mot cai
tén va thudc mot kiéu dix liéu cu thé. Khi ta néi mot d6i twong thudce 16p X, diéu dod
cling cé y rang d6i tuong d6 thude kidu dix liéu X.
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String str;

Kidu dir liéu > tén bién

int count;

Hinh 4.1. M&i bién can cé mot kidu di liéu va mot cai tén
4.1. BIEN VA CAC KIEU DU LIEU CO BAN
Trudc hét, ta ban vé cac kiéu dir liéu co ban. Bién thudc mot kiéu dir liéu co ban

6 kich thude ¢ dinh tuy theo d6 1a kiéu dit liéu gi (xem Bang 4.1 liét ké cac kiéu dix
liéu co ban cua Java).

Kiu  Mota tIlf:::c Khoang gi4 tri
ky tu don tat ca cac gid tri Unicode
char - Onicode) 2 PY'© tir 0 dén 65.535
boolean gia trl 1 bit true hodc false
boolean
short  s6Gnguyén 2byte -32.767 dén 32.767
int sSnguyén  4byte -2.147.483.648 toi
2.147.483.647
long sSnguyén  8byte -9.223.372.036.854.775.808 t6i
9.223.372.036.854.775.808
sd thuc
float dau phay 4 +/-1,4023x10 tdi 3,4028x10%
dong
double dsélf;t;l:éfy 8 +-4,9406x10% 61
R 1,7977x10308
dong

Bang 4.1: Céc kiéu di¥ liéu co ban cla Java.

Tai mdi thoi diém, bién d6 lwu trir mot gia tri. Khi gan mot gia tri khac che:bién
doé, gia tri moi sé thay thé cho gid tri ct (bi ghi de). Ta c6 thé dung phép gan'dé ghi
gia tri méi cho mot bién theo nhiéu cach, trong d6 cé:

e dung mot gid tri tryc tiép sau dau gan. Vi du:
X = 10; isCrazy = true; bloodType = 'A’;
e &y gia tri cua bién khéc. Vi du:
X =Y,
e két hop hai cach trén trong mot biéu thire. Vi du:
X =y + 1;

Thong thuong, ta khong thé ghi mot gia tri Kich thudce 16n vao mot bién thudce
kiéu dir liéu nho. Trinh bién dich sé bao 16i néu phat hién ra. Vi du:

58



int x = 10;

byte b = x; // compile error!

Tuy rang 16 rang 10 1a mot gid tri ¢t bé dé luu trong mot bién kiéu byte, nhung trinh
bién dich khéng quan tam dén gia tri, n6 chi biét rang ta dang cd 14y ndi dung ctia
mot bién kiéu int véi kich thude 16n hon dé ghi vao mét bién kiéu byte véi kich
thuwdc nho hon.

Nhu da thay tai cac vi du tredce, bién thudc cac kiéu dit liéu co ban duoc goi dén
bang tén ctia né. Vi du sau lénh khai bao int a; ta c6 mot bién kidu int cé tén 1a a,
mdi khi can thao tic vdGi bién nay, ta dung tén a dé€ chi dinh bién d6, vidu a = 5;.
Vay c6 nhitng quy tac gi lién quan dén tén bién?

Dinh danh (identifier) la thuat ngt chi tén (tén bién, tén ham, tén 16p...). Java quy
dinh dinh danh 1a mot chudi ki ty viét lién nhau, (bao gom cac chir cai a..z, A..Z, chiv
s6 0..9, dau gach chan ‘_’). Dinh danh khong dugc bat dau bang chir s§ va khong
duoc trung vdi cac tir khoa (keyword). Tt khoa la tir mang y nghia ddc biét cia ngon
ngit 1ap trinh, chang han ta da gép cac tir khda ctia Java nhu public, static, void, int,
byte... Luu y, Java phan biét chit cai hoa va chit cai thweong.

Céch dit tén bién tuan thu theo cach dit tén dinh danh. Tén bién nén dé doc, va
goi nhd dén cong dung cua bién hay kiéu dir liéu ma bién sé luvu trix. Vi du, néu can
dung mot bién d€ luu so lwgng qua tdo, ta co thé dat tén la totalApples. Khong nén
stt dung cac tén bién chi gom mot ki tu va khong ¢ y nghia nhu a hay b. Theo thong
1§, tén 16p bat dau bang mot chit viét héa (vi du String), tén bién bat dau bang chir
viét thuong (vi du total Apples); ¢ cac tén cau tao tir nhiéu tir don, cac tr tir thit hai

A7 11

tro di dwoc viét hoa dé "tach" nhau.

4.2. THAM CHIEU POI TUONG VA POI TUONG

Bién kiéu co ban chi luu céc gia tri co ban. Vay con cac d6i twong thi sao?

Thuyc ra, trong Java khong c6 khai niém bién déi twong, ma chi c6 bién tham
chiéu d6i twong. Mot bién tham chiéu d6i twong lwu trie cdc bit dai dién cho.mét
cach truy nhédp téi mot déi tuong. Bién tham chiéu khong luu tré chinh dditiong
d6. Co thé ndi rang né lwu cai gi d6 gidng nhi mot con tro, hay dia chi-caa dsi
twong trong bd nhd mdy tinh. Ta khong biét chinh xac gid tri d6 1a cai gi.4Chi can biét
réng gia tri d6 dai dién cho mot va chi mot d6i tuong, va réng may ae.Java biét cach
dung tham chiéu dé dé€ truy nhap déi tuong.

Noi cach khac, vé ban chét, cac bién kiéu co ban hay cac bién tham chiéu déu la
cac 6 nhd chita day cac bit 0 va 1. Sy phan biét gifta hai loaibjén nay nam ¢ y nghia
ctia cac bit d6. D&i véi mot bién kifu co ban, cac bit ctia né bidu dién gid tri thuce cta
bién. Con céc bit ctia bién tham chiéu biéu dién cach truy-hhap téi mot ddi twong.

Nhé lai vi du trong Hinh 3.2, véi cac lénh

Cow ¢ = new Cow();
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c.moo();

Ta c6 thé coi bién tham chiéu ¢ nhu la moét céi diéu khién tir xa cua d6i twong bo
duoc sinh ra tir 1énh new Cow(). Ta dung cai diéu khién d6 kem véi toan tir dau
cham (.) d€ yéu cau con bo rong lén mot hoi (bdm nit "moo” cua cai diéu khién tir xa
dé kich hoat phuong thitc moo() ctia d6i tuong).

Twong tw nhu vay, ta lay vi du:

String sl1 = new String("Hello, ");

System.out.println(sl.length());

Ta c6 sl la bién tham chiéu kiéu String. N6 duoc chiéu t6i doi tuong kiéu String
duoc tao ra boi biéu thiic new String("Hello, "). Tai day, ddi twong kiéu String vira
tao khong co tén, s1 khong phai tén cua né ma la tham chiéu hién dang chiéu téi d6i
twong dé va la cach duy nhét dé€ twong tac v6i né. Ta goi ham length() cua d6i tuwong
d6 d€'1ay @6 dai ctia nd bang cach dung tham chiéu s1 trong biéu thirc s1.length().

Nhan manh, mét bién tham chiéu déi twgng khong phai 1a mot d6i twong, no6
chi déng vai trd nhu mot con tré t6i mét d6i twgng nao dé. Tuy rang, trong ngdn
nglt thong thuong, ta hay dung cac cach ndi nhu "Ta truyén doi tiwgng kiéu String s1
vao cho phwong thiec System.out.println()" hay "Ta tao mot doi twong Cow mdi vdi tén c ",
s1 hay c khong phai tén ctia cac d6i tuong do, ching chi la cac tham chiéu. Thuc
chat, cac d6i twong khong cé tén, ching cling khong nam trong bién nao. Trong Java,
cac déi tuong duoc tao ra déu nam trong bo nho heap.

Hinh 4.2 minh hoa quan hé gitta bién s va doi tuong kiéu String® ma né chiéu
téi. Cu thé, tai vi du dang xét, s va d6i teong né chiéu téi nam tai hai loai bd nhé
khac nhau: d6i tuong xau "Hello" nam trong heap, con biénh s nam trong ving bo
nhé stack danh cho céc bién dia phuwong cua ham main(). Sy khac biét vé vi tri cua
hai 6 di liéu nay dan dén do dai cudc doi cta chung. Mot bién tham chiéu la bién
dia phuong cua mot ham sé két thic sy ton tai ciia minh sau khi ham két thic. Con
ddi tuong duoc tao ra tir bén trong ham d6 van tiép tuc ton tai cho dén khi nao
duoc may 4o Java giai phong — sau khi d6i tuong dé khong con duge dung dén nira.

5 Tt nay, "d6i twong kidu X", véi X 1a mot 16p, sé duoc vidt ngan gon thanh "d6i tuong X'
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String s = new String(“Hello”);

s T :String
_— - value = “Hello”
-count=5

déi twong kiéu String
dwoc tao ra bai
new String(“Hello”)

bién tham chiéu
céténs

Hinh 4.2. Bién tham chiéu s va déi twong kiéu String

Véi dong lénh String s = new String("Hello"); nhuw trong Hinh 4.2, c6 ba
budc khai bao, tao va gan doi twong va tham chiéu d6i twgng. Budc 1, String s, khai
bdo mot bién tham chiéu co kiéu ¢6 dinh la String va dwoc ddt tén la s. Budc 2, new
String("Hello"), yéu cau may ao Java cap phat b nhé cho mot doi tuwong String
moi, dat tai heap, vdi dit liéu khoi tao la xau "Hello". Budc 3, =, 1a phép gan gén bién
tham chiéu s véi d6i tuong String vira tao, tir nay cé thé dung s lam mét cai diéu
khién ttr xa ddi voi doi tuong do.

Tham chiéu null la tham chiéu dang nhén gid tri null — khong chiéu toi mot doi
twong nao hét. Néu chuwong trinh truy nhap bién thuc thé hodc goi phuwong thirc tir
mot tham chiéu null, nghia la khéng ¢ d6i twong nao d€ truy nhap cac bién thyce thé
hodc goi phuong thic ctia nd, khi thuce thi dén lénh d6, chwong trinh sé sap vi gap
16i NullPointerException (con tré null). Can can than trénh 16i nay bang cach kiém
tra tham chiéu null trudce khi truy nhap déi twong qua tham chiéu do.

Dai v6i mot d6i twong, 101 goi 1énh new nhu trong bwde 2 1a giai doan mé dau.
Trudc khi ta cé thé 1am bat ct viéc gi d6i voi mot ddi twong mai, nd phai duoc khoi
tao, nghia la cac bién thyc thé cia n6 phai duoc gan gid tri ban dau. Khi ta dung 1énh
new, Java thuiec hién ty dong cong viéc nay béng cach goi mot phuong thirc ddc biét
duoc goi la ham khéi tao (constructor). Phuong thirc nay khong tra vé gia tri nao va
c6 tén trung voi tén 16p. Mot 16p ¢6 thé ¢d nhiéu hon mét ham khoi tao véi danh
sach tham sd khac nhau. Trinh bién dich sé dwa vao danh sach d6i s6 tai 10i gei=riew
dé€ goi ham khoi tao twong tng. Chi tiét vé ham khoi tao duwoc ndi dén trong muc
9.2.

Dai twgng méi dugce tao sé ton tai trong bd nhéd ching nao ta cdn cd mot tham
chiéu nao d6 chiéu t6i n6. Khi mot doi twong khong con mét thami ‘chiéu nao chiéu
tdi, ta khong c6 cach nao st dung d6i twong d6 niva. Vi du nhw trong Hinh 4.3, sau
khi ta chiéu bién 2 dén chd khac, ta mat hoan toan 'lién lae':d6i véi véi d6i twong
Cow tht hai. N6i cach khéac, né da bi bo roi va do d6 sé'dugc bd phan don rac
(garbage collector) ciia may ao Java thu hoi dé€ tai st dimg vung bo nhé ma né da
chiém git. Chi tiét vé ndi dung nay dugc ndi dén trong Ch--ng 9.
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Cow c1 = new Cow();
Cow c2 = new Cow();

:Cow
ct — | ddi twong Cow
Cow
:Cow
c2 7
Cow ddi twong Cow
c2=c1;
:Cow
¢l — | ddi twong Cow
Cow ‘
:Cow |
N - ERRRRREE e
c2
Cow dbi twong sap bi thu hoi va giai phdng

Hinh 4.3. Déi twong sé bi thu hdi khi khéng con bién tham chiéu nao gan véi n.

4.3. PHEP GAN

Cling nhu ta ¢6 thé gan mot gid tri méi cho mot bién kiéu co ban, ta cling ¢ thé
dung phép gén d€ chiéu mot bién tham chiéu téi mot ddi twong khac khi can, mién
la d6i twong d6 phai thudc cung kiéu.

Thé hién dung ban chat ctia tham chiéu d6i twong, va hoat dong sao chép noi
dung ctia phép géan, phép gan xay ra gitra hai bién tham chiéu khong cé tac dung sao
chép noi dung ctia ddi tuong nay sang d6i twong khac. Phép gan chi sao chép chudi
bit ctia bién tham chi€u nay sang bién tham chiéu kia. Két qua la bién tham chiéu &
v€ trai dugc trod toi doi twong ma bién/biéu thic tham chiéu tai v€ bén phai dang
chiéu tdi.

Hinh 4.4 minh hoa két qua ciia mot phép gan bién tham chiéu. Bién Strings2 sau
khi nhéan gia tri cua s thi chiéu téi cung mot doi tuwong String ma s khi dg-dang chiéu
t6i. Phép gan d6i vdi cac bién tham chiéu khong tao ra mét ban sao.cta doi tuong.
Vay néu ta mudn sao chép ndi dung d6i twong thi lam thé nao? Vam deé nay sé dugc
noéi dén trong Ch--ng 9.
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String s = new String(“Hello”);
String s2 =s;

S

N :String

- value = “Hello”
s2 / ddi twgng kiéu String

dwgc tao ra béi
new String(“Hello”)

Hinh 4.4. Phép gén dbi véi bién tham chiéu.

4.4. CAC PHEP SO SANH

Cling twong tw nhw phép gan, cac phép so sanh == va != d6i véi cac bién tham
chiéu so sanh chudi bit nam trong cac bién d6. Ta biét rang chudi bit ctia hai tham
chiéu sé giong hét nhau néu chung cung chiéu téi mot déi twong. Noi cach khéc, so
sanh hai bién tham chiéu 1a kiém tra xem ching c6 tro t6i cung mét d6i tuong hay
khong. Céc phép so sanh tham chiéu khong hé so sanh ndi dung déi twong ma tham
chidu chiéu téi. Trong vi du Hinh 4.5, 1 va c3 bang nhau vi chting chiéu téi cling
mot d8i tieong. Con cl va c2 khac nhau vi chting chiéu t6i hai d6i twong nam tai hai
chd khac nhau trong bo nhd, bat ké hai ddi twong d6 cé "giong nhau" vé ndi dung
hay khong.

c1==c3is true
c1==c2is false Clw

nam(1= "Daisy"

ddi twong Cow
c1
Cow :Cow
/ name = "Daisy"
c2 déi twong Cow
Cow c3

Clw
Hinh 4.5. So sanh tham chiéu.
Céc phép so sanh 16n hon, nhé hon khong c6 y nghia va khong'thé dung cho cac
kiéu tham chiéu ddi tuong.

Dé€ so sanh ndi dung cua cac d6i twong, ta c6 nhiing cach'khac sé duoc ban dén
trong nhitng churong sau (cac muc 8.5 va 13.5).
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4.5. MANG

Vé mit hinh twong, mang (array) 1a mot chudi cdc bién thudc ciing mot loai duwoc
danh s6 thit ty. Vi du mot mang int kich thude 5 1a mot chudi lién tuc 5 bién kiéu int
duoc danh sd thw ty tir 0 t6i 4. MOt mang Java thuc chat la mot d6i twong. Mot bién
mang la tham chiéu téi mot d6i twgng mang.

Vi du:

int[] nums;

nums = new int[5];

nums[3] = 2;

Lénh thtt nhat khai bao bién tham chi€u nums kiéu mang int (int[]). N6 sé la cai
diéu khiéu ttr xa cia mét doi twong mang. Lénh tha hai tao mot mang int véi do dai
5 va gan né véi bién nums da duoc khai bao trudc d6. Lénh thit ba gan gia trj 2 cho
phan t ¢6 chi sd 3 trong mang.

intf] nums; 5 bién int
nums = new int[5];
nums[3] = 2; 2
/ o 1 2 3 4
nums — | int  int int int int
int [] d6i twong mang int (int[])

Hinh 4.6. Tham chiéu va déi twong mang int.

Vi dy trén minh hoa mang gom cac phan t kiéu co ban. Mbi phan ti mang kiéu
int la mot bién kiéu int. Vdy con mang Cow hay mang String thi sao? Clang y hét
nhu vay, mang Cow chtta cac bién kiéu Cow, nghia la cac tham chiéu déi twong Cow
(cai diéu khién tir xa chit khéng phai ban than d6i twgng Cow).

déi twong Crw déi twong Crw

Clw Clw
CLw[] clws;

clws = niw CLw[5];
crws[0] = niw Crw(); /

ciws[1] = niw Crw();

/ o 1 2 3 4
clws — | Cw Cw Cw Chw Crw
Ciwll ddi twong mang Crw (Crw[])

Hinh 4.7. Tham chiéu va @i twong mang Cow.

Tém lai, mang cé thé duoc khai bao d€ chira cac phan ti tHiudc kiéu co ban hodc
kiéu tham chiéu d6i twong. Tuy theo mang dwoc khai bad kiéu dix liéu gi thi chira
cac phan tr la bién thudc kiéu di liéu d6. Tuy nhién, dit¢ac phan tir thudc kiéu co
ban hay tham chiéu d&i tuong thi ban than mdi mang la mot ddi tuong, va bién
mang la tham chiéu t6i d6i twgng mang.

64



Thao tac d6i voi cac phan t mang kiéu Cow cd khéc gi véi viéc thao tac mot

bién ki€éu Cow? Ta cling dung toan ti (.) nhw binh thuwong, nhung vi phéan tir mang

khong co tén bién, thay vao d6, ta dung ki hiéu phan t& cia mang. Vi du, véi 16p
Cow dugc dinh nghia nhu trong Hinh 4.8, ta dung cac tham chiéu mang d€ thao tac
v6i cac phan ti mang Cow nhu trong Hinh 4.9.

public class Cow {
String name;
public void eat() {}
public void produceMilk {}
public void moo() {

System.out.println(name +

}

}

Cow

name

eat()
produceMilk()
moo()

says Moooo...");

Hinh 4.8: Cow.java

public class CowArrayDemo {

public static void main(String[] args) {

Cow cowl = new Cow();
cowl.moo();
cowl.name = "Lazy";

Cow[] myCows = new Cow[3];
myCows[0] = new Cow();
myCows[1] new Cow();
myCows[2] cowl;

myCows[0@].name "Daisy";
myCows[1].name = "Lady";

%>jLvL] CLWArrLyDmLI
null stys M.
Ilstclw's nimllis Ll zy
Dlisy slys MIIITL..
Lidy slys ML L.
Lizy slys MLLI ..

System.out.print("last cow's name is ");
System.out.println(myCows[2].name);

int x = 0;

while (x < myCows.length) {

myCows[x].moo();
X = x+1; .
} ? \_ Maéng c6 mét bién ‘length’

}
}

cho ta biét sé phén ttr cia méng

Hinh 4.9: CowArrayTest.java

Ta thuong dung vong for dé€ duyét cac phan ti¢ cuia mot mang: Vi du, doan ma

duyét mang myCows va in ra tén cua ting con bo trong dé cé thé duoc viét nhuw sau:

for (int x = @; x < myCows.length; x++) {
System.out.println(myCows[x].name);

}
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Ngoai ct phap thong dung nhuw ¢ trén, vong for duyét mang con cé mot cach
viét ngan gon hon, d6 la vong for-each. Vi du, ta c6 thé viét lai vong for trén nhu
dwdi day:

for (Cow aCow : myCows) {
System.out.println(aCow.name);

}

Trong do, ta khai bao bién chay aCow la bién kiéu Cow, bién chay sé chay tir
dau dén cudi mang myCows, mdi lan lai 18y gia tri bang gia tri ctia phan ti hién tai
trong mang (trong vi du nay, gia tri d6 la mot tham chiéu téi mét ddi tuong Cow).

Vong for-each ¢6 thé ap dung cho mang thudc kiéu dit liéu tham chiéu cling nhw
kiéu co ban, ngoai ra con dung duoc cho céc cdu trac collection cua thu vién Java ma
ta sé ndi dén trong Ch--ng 13.
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Bai tap

1.

bién twr thich hop vao cho tréng trong moi cau sau:

a)

b)
<)

Bién thuc thé thudc cac kiéu char, byte, short, int, long, float, va double déu c6
gia tri mac dinh la

Bién thuc thé thudc kiéu boolean c6 gia tri mac dinh la

Cac kiéu dir liéu trong Java duwoc phan thanh hai loai: cac kiéu va
cac kiéu

Cac phat biéu sau day dung hay sai?

a)
b)

<)

d)

C6 thé goi phuwong thirc ttir mot bién kiéu co ban.

Cac doi twong duoc tao ra déu ton tai trong b nhd heap cho dén khi chuong
trinh két thic

Lic nao mot ddi twong thudc dién dung duoc ciing can phai c6 mot tham
chiéu chiéu tdi no.

Cac gia tri ¢ dang dau cham dong trong ma nguodén dwoc hiéu mdc dinh 1a
cac gia tri truc tiép ddu chdm dong thudc kiéu float.

Bién thuc thé dung dé€'lam gi?

Tham sd cua phwong thitc main() la mot mang String. Mang nay la danh sach cac
tham s6 dong lénh khi ta chay chuong trinh. Vi dy, khi chay lénh java
CowArrayDemo foo bar tir ddu nhéc ctra s8 lénh. Mang args[] sé chita cac xau ki
ty foo va bar. Hay viét mot chuong trinh in ra man hinh tat ca cac tham s dong
Iénh da nhan dwoc.

Tim va strta 10i ctia cac chwong trinh sau (moi phan la mét file ma nguén hoan
chinh).
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a)

class Books {
String title;
String author;

}

class BooksTestDrive {

public static void main(String [] args)
Books [] myBooks = new Books(3);
int x = 0;
myBooks[@].title = "The Grapes of Java";
myBooks[1].title = "The Java Gatsby";
myBooks[2].title = "The Java Cookbook";
myBooks[@].author = "bob";
myBooks[1].author = "sue";
myBooks[2].author = "ian";

while (x < 3) {
System.out.print(myBooks[x].title);
System.out.print(" by ");
System.out.println(rnyBooks[x].author) ;
X =X + 1;

}

}
}

b)

class Hobbits {
String name;

public static void main(String [] args) {
Hobbits [] h = new Hobbits[3];
int z = 0;

while (z < 4) {
zZ =2+ 1;
h[z] = new Hobbits();
h{z].name = "bilbo";
if (z == 1) {
h[z].name= "frodo";

}
if (z==2){

h{z].name = "sam";
}

System.out.print (h[z].name + " is a ");
System.out.println("good Hobbit name");

}
}
}

Cho chuong trinh sau, liét ké cac ddi twong HeapQuiz duoc tao ra; hoi dén doan
//do stuff thi cac phan tir mang hq[0] cho t6i hq[4] chiéu tdi cac d6i teong nao.
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class HeapQuiz {

int id == 0;
public static void main(String [] args) {
int x = 0;

HeapQuiz [] hq = new HeapQuiz[5];

while ( x < 3 ) {
hg[x] = new HeapQuiz();
hgq[x].id = x;
X =X+ 1;

}

hq[3] = hq[1];

hq[4] = hq[1];

hg[3] = null;

hq[4] = hq[e];

hg[e] = hq[3];

hq[3] = hq[2];

hg[2] = hq[@] ;

// do stuff

}
}

7. Dan nho Ti va Stru gitp viét nhanh mot doan ma xtt ly danh ba dién thoai cho
dién thoai di dong, nguoi nao c6 giai phap tot hon sé duoc tra cdng 1a mot tai
boéng ngd. Sau khi nghe Dan mo ta, Stru viét 1én bang doan ma sau:

Contact[] a = new Contact[10];

while (x < 10) { //tao 10 déi twong Contact
a[x] = new Contact();
X =X+ 1;

}
// dung mang a dé cap nhat danh ba

Ti nhin qua r6i cuoi "Dién thoai di dong bo nhé bé ti ma cau hoang phi qua!".
No6i doan, Ti viét:
Contact ref;
while (x < 10) { //tao 10 déi twong Contact
ref = new Contact();
X =X+ 1;

}
// dung ref dé cap nhat danh ba

Viét xong, T1 hé ha "Bong ngd 1a cua té roi!". Dan cuoi "Tiét kiém B9 nhé hon
that, nhung cau phai an ké Stru thoi."

Tai sao Dan lai quyét dinh nhw vay?
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chuong 5. HANH VI CUA BOI TUONG

Trang thai anh hudng dén hanh vi, hanh vi anh huong dén trang thai. Ta da biét
rang d6i twong cd trang thai va hanh vi, chiing dwoc biéu dién boi cac bién thuc thé
va cac phuong thitc. Ta cling da biét rang mdi thuc thé ciia mot 16p (mdi d6i twong
thudc mot 16p) o cac gia tri riéng cho cac bién thuc thé. Chéng han d6i tuong Cow
nay c6 tén (name) la "Lady" va nang (weight) 80 kg, trong khi mot déi twong Cow
khac tén la "Daisy” va ndng 150kg. Hai d6i twong d6 thyc hién phuong thic moo()
c6 khac nhau hay khéng? C6 thé, vi mdi d6i tiong c6 hanh vi thé hién tuy theo trang
thai ctia né. Noi cach khac, phuong thirc goi tir d6i tuwong nao sé st dung gia tri cua
cac bién thuc thé cua d6i tuong d6. Chuong nay sé xem xét mdi quan hé twong ho
nay.

5.1. PHUONG THUC VA TRANG THAI POI TUONG

Nh6 lai rang 16p 1a khudn mau dé tao ra cac d6i tuong thude 16p do. Khi ta viet
mot 16p, ta mo ta cach xay dung mot ddi tuong thude 16p d6. Ta da biét rang gia tri
cua cung mot bién thuc thé cua cac ddi twong khac nhau c6 thé khac nhau. Nhung
con cac phuong thttc thi sao? Chung c6 hoat dong khac nhau hay khong? Dai loai 1a
c6. Mbi thuc thé ctia mot 16p déu cé chung cac phuong thirc, nhung cac phuong
thirc nay cé thé hoat dong khéc nhau tuy theo gia tri cu thé ctua cac bién thyec thé.

Vi du, 16p PhoneBookEntry c6 hai bién thuec thé, name va phone. Phuong thiic
display() hién thi ndi dung cua d6i twong PhoneBookEntry, cu thé la gia tri cta
name va phone cta doi twong d6. Cac d6i twong khéac nhau ¢é céc gia tri khac nhau
cho hai bién d6, nén noi dung duoc display() hién thi cho cac ddi tuong do cling
khac nhau.

tOﬁLdiSplay()—» Name: Tom the Cat
Phone: 84208594

jerry,disp]ay()—> Name: Jerry the Mouse
Phone: 98768065

Xem lai vi du trong Hinh 3.3, ta sé thay cac 10i goi phuwong thirg‘display() tit tom
va jerry hién ra két qua khéac nhau trén man hinh, tuy rang ma riguon cua display()
cho tom hay jerry déu la mét:

void display() {
System.out.println("Name:
System.out.println("Phone:

}

+ name);
+ phone);
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Thuc chat, ndi dung trén cua display() twong duwong cach viét nhu sau:

void display() {
System.out.println("Name:
System.out.println("Phone:

}

+ this.name);
+ this.phone);

Trong d¢6, this 1a tir khoa c6 y nghia la mot tham chiéu ddc biét chiéu t6i doi
twong cht ciia phuong thitc hién hanh. Chang han, d&i véi 10i goi tom.display(), this
c6 gid tri bang gid tri cia tham chiéu tom; d&i véi 16 goi jerry.display(), this c6 gid tri
bang jerry. Co6 thé néi rang khi goi mot phuong thitc ddi véi mot ddi tuong, tham
chiéu t6i déi tuong d6 duoc truyén vao phuong thire téi mot tham s6 an: tham chiéu
this.

Tham chiéu this c6 thé duoc dung dé€ truy cap bién thuc thé hodc goi phuong
thirc doi voi d6i tegng hién hanh. Thong thuong, cong dung nay cua this chi ¢6 ich
khi tén bién thuc thé bi trung véi mot bién dia phwong hodc tham s6 cua phuong
thitc. Chang han, gia sit phuong thitc setName() ctia 16p PhoneBookEntry 18y mot
tham s name kiéu String trung tén voéi bién thyc thé name caa 16p d6. T trong
phuong thitc setName(), néu dung tén 'name' thi trinh bién dich sé hiéu la ta dang
néi dén tham sd name. D€ goi dén bién thyc thé name, cach duy nhat 1a st dung
tham chiéu this d€ goi mot cach twong minh. Vi du nhu sau:

void setName(String name) {
this.name = name;

} / ™ tham s6 name

bién thuc thé name

5.2. TRUYEN THAM SO VA GIA TRI TRA VE

Clng nhu trong cac ngén ngir 1ap trinh khéc, ta c6 thé truyén cac gia tri vao
trong phuong thitc. Vi dy, ta mudn chi thi cho mét d6i twong Cow vé sd lan rong
can thuc hién bang cach goi phrrong thic nhuw sau:

c.moo(3);

Ta goi d6i s6 (argument) 1a nhitng gi ta truyén vao trong phuong thit¢»D6i véi
Java, d6i s6 1a mét gia tri, chang han 3 nhu trong 16i goi & trén, hoic. "Hello" nhu
trong System.out.println("Hello"), hoac gia tri cia mot tham chiéu tdismot doi tuong
Cow. Khi 101 goi phuong thirc duoc thuc thi, gia tri doi s dé d@oc chép vao mot
tham s8. Tham s8 (parameter) thuc chat chi 1a mot bién dia phwohg ctia phwong thirc
— mot bién cé mot cai tén va mot kiéu di liu, néd ¢ théduoc st dung bén trong
than cta phwong thikc.
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(1) Goi phurong thirc moo tir tham chiéu Cow Cow ¢ = new Cow();

va truyén gia tri 3 vao phuong thuc dudi dang c.moo(3);
dbi sé _— < x
00000011 " asis6
tham s6 (2) gia tri d6i s6 3 duoc chép vao
\ tham s6 numOfMoos
void moo(int numOfMoos) {
while (numOfMoos > 0) { (3) tham s6 numOfMoos duoc
System.out.println("Moo..."); dang nhw mot bien dja phuong
numOfMoos = numOfMoos - 1; trong phuong thirc
}
}

Hinh 5.1: B4i sb va tham sb.

biéu quan trong can nhd: Néu mét phuwong thire yéu cau moét tham so, ta phai
truyén cho né mét gid tri nao do, va gia tri d6 phai thudc dang kiéu duoc khai bao
cua tham sG.

Phuong thitc ¢ thé c6 nhiéu tham s6. Khi khai bdo, ta dung ddu phay dé tach
gitta ching. Va khi goi ham, ta phai truyén cac d6i sd thudc dung kiéu di liéu va
theo duing tht ty da khai bao.

Dummy d = new Dummy();
int foo = 7;
d.sum(2,foo0);
00000111
class Dummy { 00000010/
void sum(int x, int y) {
int z = x + y;
System.out.println("Total is
}
}

+ 2);

Hinh 5.2: Phwong thirc c6 thé c6 nhidu tham sé.

Phuong thikc c6 thé tra vé gia tri. Mdi phuwong thiee duwoc khai bo véi mot kidu
trd vé, nhung cho dén nay, cdc phuong thitc vi du ctia ta van dung kiéu tra.vé-1a
void, nghia la chung khong tra vé cai gi.

void doSomething() {

}

Ta c6 thé khai bao d€ phuong thirc tra vé cho noi goi né mot loai.gia tri cu thé,
chang han:

int giveSecret() {
return 3;

}

Phuong thirc da khai bao sé tra vé gia tri thudc kiéu'dt liéu gi thi phai tra vé gia
tri thudc ki€u d6. (Hodc mot gia tri thudc mot kiéu tweng thich véi kiéu da khai bao.
Ta sé ban chi ti€t vé diém nay khi né6i vé da hinh 6"Ch--ng 5.)
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int theSecret = life.giveSecret()

/ \ gié tri 3 duoc tra vé tir phuong thirc

cung kiéu

ing 00000011 9iveSecret() va duoc chép vao bién
dir /leU ¢6 tén theSecret
1nt giveSecre /!/) {
return 3;
¥

Hinh 5.3: Vi du vé gia tri tra v& t» phwong thire

Nhu da néi dén & muc trude, this 1a tham chiéu téi d6i twong hién hanh. Do d¢,
néu mot phuong thirc can tra vé tham chiéu téi déi twong hién hanh, n6é dung lénh
return this;. Tham chiéu this cling c6 thé duoc dung lam ddi sd néu ta can truyén
cho mot phwong thitc mot tham chiéu t6i d6i teong hién hanh. Chang han, tit bén
trong mot phuwong thic cua 16p Square, d6i tugng hinh vuong hién hanh yéu cau
mot ddi twong d6 hoa myGraphics dung 101 goi myGraphics.draw(this); dé vé
chinh hinh vudng d¢, trong d¢, this la phuong tién dé€ d6i tuong 16p Square truyén
tham chiéu t6i chinh minh vao cho phuong thitc draw().

Hay mot vi du khac la 16p Mylnteger trong Hinh 5.4. Vi du nay minh hoa cac
cong dung cua tham chiéu this. Mot diém dang chu y trong vi du nay 1a phuong
thitc increment() tra vé tham chiéu t6i chinh ddi tegng chu, diéu nay cho phép goi
phuong thitc ndy thanh chudi nhu trong phan ma vi du st dung 16p MyInteger.

class MyInteger {
private int value;
public boolean greaterThan(MyInteger other) {
return (this.value > other.value);

this dung dé truy nhép bién thuc thé

public boolean lessThan(MyInteger other) {
return (other.greaterThan(this));

} " this lam d6i s6

public MyInteger increment() {
value++;
return this;

}

}

<« thislam gia trj tra vé

MyInteger counter = new MyInteger();
counter.increment().increment(); // ting hailan

Hinh 5.4: Céc cong dung cla tham chiéu this trong phwong thirc.

5.3. CO CHE TRUYEN BANG GIA TRI

Ngo6n ngir 1ap trinh stt dung duy nhat mot cd:ghé truyén tham s8: truyén bang
gia tri (pass-by-value). Khi mot ddi s6 duoc truyén vao mot phuong thic, chi c6 gia
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tri ctia né dwgc chép vao tham s6 tuong tng. K& tir d6, cac thao tac lién quan cua
phuong thtee chi dwgc thuc hién trén tham s& dé — thuce chat la bién dia phwong cua
phuong thirc. Con ban than d6i s6 d6 khong chiu anh hudng gi cua phuwong thiic
dwoc goi.

Cow ¢ = new Cow();
int moos = 3;
c.moo(moos);

gié trj ca i s6 moos dugc chép System.out.println(moos);

vao tham sé numOfMoos

o )
void moo(int numOfMoos) { égzvijiznizsgwkwe
while (numOfMoos > @) { A

3
System.out.println("Moo..."); ‘\\\\\\\\

numOfMoos = numOfMoos - 1;

} tham s6 numOfMoos bo gidm dén & bén trong moo(),
} con déi s6 moos vén gilr nguyén gia tri cd (3)

Hinh 5.5: Béi s6 khong chiu anh huéng cia tham sb.

Co ché truyén bang gia tri hoat dong nhu thé nao khi d&i s la tham chiéu ddi
twong? Clng vay thoi, gia tri cia d6i s6 duoc chép vao tham s6. Va gia tri o day,
nhu ta d néi vé ban chat cua tham chiéu, 1a chudi bit biéu dién cach truy nhap déi
twong dang duoc chiéu téi. Két qua cua viéc truyén doi so la ta dwgce tham sd clng la
mot tham chiéu chiéu téi cung mét d6i twong ma do6i s6 dang chiéu toi. Ta sé gap
nhiéu vi du vé viéc nay trong cac chuong sau.

Nhitng di€ém quan trong:
e Ldp dinh nghia nhitng gi ma mot doi tuong bié€t va nhiing gi nd ¢6 thé lam.

e Nhitng gi ma mot ddi twong biét 1a cac bién thyc thé ctia nd (trang thai cta doi
tuong)

e Nhitng gi mot ddi twong c6 thé lam la cac phuong thike cua né (hanh vi cta d6i
tuong)

e Céc phuong thitc c6 thé st dung cac bién thuc thé cua d6i tuong, nho d6 cae doi
twong thudc cung mot 16p ¢d thé ¢d hanh xt khong giong nhau.

e Mot phuong thic c6 thé c6 cac tham s6. Ta co thé truyén cac gia tri fao phuong
thirc qua cac tham s6 cua phwong thiec.

® 56 luong va kiéu dit liéu cua céc gia tri ta truyén vao phuwong thirc (d6i s6) phai
khép véi tht ty va ki€u di liéu cta cac tham s6 dwgc khai bdo cua phuong thirc.

e Cac gid trj truyén vao phuong thirc hodc dugce tra vé tirgphtrong thirc c6 thé duoc
ngam doi tir ki€u hep hon sang kiéu rong hon, hoac-phai duwgc d6i teong minh
sang kiéu hep hon.

e (Céc gia tri dung lam d6i s6 ¢6 thé la mot gid i truc tiép (1, 'd’, v.v..) hodc mot
bién hay biéu thitc c6 gia tri thudc kiéu da duoc khai bdo cho tham sé.
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e Mot phuong thiec phai ¢ kiéu tra vé. Kiéu tra vé void c6 nghia phuong thiic
khong tra vé gia tri gi. Néu khong, phuong thirc phai tra vé mot gia tri twong
thich véi kiéu tra vé da khai bao.

5.4. PONG GOI VA CAC PHUONG THUC TRUY NHAP

Céc tham s8 va gia tri tra vé duoc stt dung dac lic nhat trong cac phuwong thite
c6 nhiém vu truy nhap di liéu cua d6i twgng. Cé hai loai phwong thirc truy nhap:

e Cac phuong thitc doc di liéu cua doi tuong va tra vé di liéu doc dugc. Ching
thuong dugc dat tén la getDGtLiéuGibo, nén con dugc goi la cac phuwong thic
get.

e Céc phuong thic ghi dir liéu vao cac bién thuc thé ctia d6i twong, chiing nhéan di
liéu méi qua cac tham s6 r6i ghi vao cac bién lién quan. Chung thuong dwoc dat
tén la setDLiéuGiDo, nén con duoc goi la cac phwong thitc set.

Vi du nhu trong Hinh 5.6

class Cow { Ciw
String name;
int age; nCme
‘ge

void setName(String aName) { getNIme()
name = aName; setNIme()

} getAge()

String getName() { setAge()
return name;

}

void setAge(int anAge) {
age = anAge;

int getAge() {
return age;
}
}

Hinh 5.6: L&p Cow v&i cac ham doc/ghi

Cho dén nay, ta da 1o di mot trong nhitng nguyén tic quan trong nhat.éta lap
trinh huéng ddi tuong, d6 la dong géi va che gidu thong tin. Nguyénific nay néi
rang "Dung d€ 16 cu trac dir liéu bén trong". Trong tat ca cc vi du tlr dau cudn
sach dén gio, ta da d€' 1 tat ca dix liéu. 'DE 19’ & day co nghia la tirbén ngoai 16p co
thé dung mot tham chiéu toi d6i tuong kem theo toan te dau chdm (.) d€ truy nhap
bién thye thé cua d6i twong do. Vi du:

theCow.age = 2;

No6i cach khac la ta dang cho phép dung tham chiéu' dé€ truec ti€p stra bién thuec
thé ctia d6i twong. Day la cong cu nguy hiém néu dat-trong tay nhitng ai mudn pha
hoai hogc khong biét ding dtng cach. N6 cho phép nguoi ta 1am nhiing viéc chang
han nhu cho mot d6i twong Cow c6 tudi la sd am:
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theCow.age = -2;

D¢ ngan chdn nguy co nay, ta can cai cac phuong thirc set cho cac bién thuee thé
va tim cach budc cac doan ma khdac phai goi cdc phwong thitc set thay vi truy nhap
truc tiép dén dir liéu. Khi da dam bao duoc rang goi mdt phuwong thiic set 1a cach
duy nhéat d€ sita mét bién thyce thé, ta ¢d thé kiém tra tinh hop 1€ cua di liéu mdéi va
bao vé khong cho phép bat cit ai gan mot gid tri khong hop 1€ cho bién thuc thé do.
Vi dy, trong 16p Cow, phuong thiic setAge() ¢ thé bao vé tinh hop 1€ ctia bién thuc
thé age nhu sau:

void setAge(int a) {

if (a >=0) {
age = a;
}
}

Ntra cong viéc con lai, can lam gi d€ che gidu d@ liéu, khong cho phép cac doan
ma khéc dung tham chiéu tryc tiép stra bién thuc thé? Lam cach nao dé€ che gidu di
liéu? Quy tic khoi dau cho viéc thuc hién déng goéi la: danh ddu cac bién thuc thé
véi tir khoa private va cung cdp cac phuong thiic public set va get cho bién d6. Cac
ttr khoa private va public quy dinh quyén truy nhap cta bién thuc thé, phuwong thiic,
hay 16p dwoc khai bao véi tir khoa do. (Ta da quen voi tir khoa public, n6 di kem
khai bado cta tat ca cac phwong thirc main.) Ttr khda private c¢6 nghia 1a riéng tu, ca
nhan. Trong mot 16p, bién thuc thé / phuong thirc nao duoc khai bao véi tir khoda
private thi chi ¢6 ma chuwong trinh ¢ bén trong 16p d6 méi c6 quyén truy nhap bién /
phuong thitc d6. T nay ta sé goi cac bién / phuwong thic dwoc khai bao voi tir khda
private la bién private / phuong thitc private. Con public c6 nghia la ma & bat ci dau
déu co thé truy nhap bién / phwong thire do.

Minh hoa & 16p ProtectedCow trong Hinh 5.7. Tai d6, bién thuc thé age duoc
khai béo la bién private, con hai phuong thirc get va set twong tng, setAge() va
getAge(), duoc khai bao la phwong thttc public. Khi ta thanh thao hon trong viéc
thiét k& va cai dit bang Java, ta c6 thé sé lam hoi khac, nhung tai thoi diém nay, quy
tac don gian "bién thiec thé private, get va set public" 1a lga chon an toan.
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class SecuredCow { SecuredCow
private int age;
age
public void setAge(int a) { setAge()
if (a>0) { getAge()
age = a; moo()
}
}
public int getAge() {
return age;
}
void moo() {
if (age <= 5) {
System.out.println("Moooooooo...");
} else {
System.out.println("Moo.");
}
}

}

Hinh 5.7: L&p SecuredCow va nguyén tac déng goi

Ngoai viéc bao vé dix liéu, dong gdbi va che gidu dir liéu con mang lai mét 1oi ich
khac. D6 1a kha nang thay d6i cdu trac bén trong cua mot 16p ma khong lam anh
huong dén nhitng phan ma bén ngoai ¢d st dung dén 16p do.

Tai vi du trong Hinh 5.8, cdu trtc bén trong cta 16p SecuredCow da bi stra doi.
Tudi cua bo khong dwoc dai dién bdi bién thuc thé age nhu trude ma thay vao d6 1a
bién birthdate luu ngay sinh ctia con bo. Tudi ctia bo ¢é thé duoc tinh tir ngay sinh
va ngay thang ndm hién tai. Noi dung cac phuong thiec dung dén gid tri tudi bo
cting thay d6i mot cach twong xtung. Trong khi d6, giao dién ctia 16p SecuredCow
véi bén ngoai khong thay d6i. Cu thé 1a cac phuong thikc public van gitt nguyén tén,
kiéu tra vé, va danh sich tham s6. Diéu d6 c6 nghia rang cac doan ma dung dén
SecuredCow ttr bén ngoai sé khong bi thay doi.
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class SecuredCow {

private Date birthdate; « Ccéultricbéntrong

d4 bj thay doi
public void setAge(int a) {
if (a»0) { SecuredCow
) // re-calculate birthdate birthdate
} setAge()
public int getAge() { getAge()
// calculate age moo()

return age;

void moo() { <«— nhung giao dién voi

// calculate age bén ngoai khong doi
if (age <= 5) {
System.out.println("Moooooooo...");
} else {
System.out.println("Moo.");
}

}
}

Hinh 5.8: Lép SecuredCow véi cdu tric bén trong da duoc stra.

Chuong trinh ClientProgram dudi day da chay dwoc vdi phién ban trudc cua
SecuredCow va cling chay duwoc véi phién ban mdéi ma khong can stra d6i. Bat ki
chuwong trinh nao khac dung dén SecuredCow cling déu tiép tuc hoat dong nhuw
khong co thay doi gi da xay ra.

class ClientProgram {
public static void main(String [] args) {
SecuredCow cow = new SecuredCow();
cow.setAge(2);
cow.moo();
System.out.println(cow.getAge());

}
}

Tinh hudng twong tw khong xay ra doi voi 16p Cow khi ta mudn doi age thanh
birthdate hay mot thay d6i twong tw. Cac doan ma truc tiép truy nhap bién age tir
bén ngoai sé khong thé chay dwoc sau stra d6i.

Kha nang thay ddi cdu trac bén trong ctia mot 16p ma khong lam anhthuwong dén
nhitng phan ma bén ngoai c6 st dung dén 16p d6 cho phép ta giam marnh s& 16i phat
sinh do stra chwong trinh. Diéu d6 rat c6 gia tri cho viéc phat trién ¢htrong trinh mot
cach hiéu qua.

Viéc che gidu chi tiét bén trong cia mot md-dun néu dugethuc hién cang tot thi
cang lam giam sy phu thudc 1an nhau gitta mé-dun nay-va phan con lai cia hé
thong. Mo-dun dé khong phai phu thudc vao viéc né.phai dugc bén ngoai stt dung
dtng cach, vi nd c6 thé tv dam bao 1a n6 khong thé:bi dung sai cach. Vi duy, tir bén
ngoai 16p Cow chi c6 thé stra tudi bo thong qua setAge(), trong khi setAge() dam bao
bo khong thé cé tudi 1a s6 am. Nguoc lai, phan con lai cua hé thong khong phai biét
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qué nhiéu vé moé-dun d6 d€ cé thé sit dung né dung cach. Vi duy, chi can goi setAge()
chit khong truc ti€p gan gia tri cho bién thuc thé cia Cow nén khong can biét Cow
dung cach gi dé luu trit tudi bo, quy tac cho gia tri &6 nhu thé nao. Sy it phu thuoc
1an nhau gifta cdc md-dun chuwong trinh 1a mot trong nhitng déc diém cta thiét k& cé
chat luong tot.

5.5. KHAI BAO VA KHOI TAO BIEN THUC THE

Ta da biét rang mot 1énh khai bao bién thuec thé c6 it nhat hai phan: tén bién va
kiéu dir liéu. Vi du:

int age;

String name;

Ta con c¢6 thé khoi tao (gan mot gia tri dau tién) cho bién ngay tai 1énh khoi tao:

int age = 2;

String name = "Fido";

Nhung néu ta khong khoi tao mot bién thuc thé, chuyén gi sé xay ra khi ta goi
mot phuong thire get? N6i cach khac, mot bién thuc thé co gid tri gi trudc khi nd
dwoc khoi tao? Xem lai vi du trong Hinh 5.6, age va name duogc khai bdo nhung
khong duoc khoi tao, vay getAge() va getName() sé tra vé gia tri gi?

Céc bién thye thé ludn cé mot gia tri mdc dinh. Néu ta khong gan gid tri cho mét
bién thuc thé, hodc khong goi mot phwong thikc set d€ gan tri cho nd, nd van c6 mét
gia tri mac dinh: 0 néu bién thudc kiéu sd nguyén, 0.0 néu bién thudc kiéu sd thuc
ddu cham ddng, false néu bién thudc kiéu boolean, null néu bién la tham chiéu.
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class Cow {
private String name;
private int age;

public String getName() {
return name;

}

public int getAge() { o - .
return age; % java CowTestDrive

} Cow age: 0
} Cow name: null

public class CowTestDrive {
public static void main (String[] args) {
Cow ¢ = new Cow();
System.out.println("Cow age: " + c.getAge());
System.out.println("Cow name: " + c.getName());
}
}

Hinh 5.9: Gia tri méac dinh cta bién thuc thé

Vi du trong Hinh 5.9 minh hoa gia tri mdc dinh cta hai bién thuc thé name va
age ctia 16p Cow. Hai bién nay khong dwgc khoi tao, va gia tri mac dinh ctia bién age
kiéu int 1a 0, con gid tri mac dinh ctia name kiéu tham chiéu la null. Nhé réng null co
nghia la mét tham chiéu khong chiéu téi mot d6i tuwong nao, hay mét cai diéu khién
tir xa khong diéu khién cai ti vi nao. Vi du trong Hinh 4.9 & chwong trude cing da
minh hoa viéc doc bién tham chiéu name cta d6i twong Cow trude khi nd duoc khoi
tao.

5.6. BIEN THUC THE VA BIEN DIA PHUONG
Ta da gdp ca bién thuc thé va bién dia phuong trong cac vi du truede. Muc nay
tong két lai cac ddc diém phan biét gitra hai loai bién nay.

e Bién thuc thé dwoc khai bao bén trong mot 16p nhung khong nam trong mot
phuong thitc nao. Vi du a va b trong Hinh 5.10 la bién thuc thé cua 16p Foe:

e Bién dia phuwong duoc khai bao bén trong moét phuwong thic. Vigdu sum va
dummy trong Hinh 5.10.

e Bién dia phuong phai duoc khéi tao trede khi st dung. Vi du dimmy chua duoc
khoi tao nhung da duoc dung trong 1énh sum = a + dummys s& gay 16i khi bién
dich.
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class Foo {

int a = 1;
int b;
public int add() { a la bién thure thé chwa duoc

int sum = a + b; ﬁf;gghnhwng da co gia tri

return sum; V

public int addThatWontCompile() {

int dummy;
int sum = a + dummy; . . y
return sum; Ié/ bién djch do dung bién
} A\/ dia phwong dummy chuwa
} duwoc khdi tao

Hinh 5.10: Bién thyc thé va bién dia phuong.

Nhu da ndi, tham sd cia mot phwong thike cling la bién dia phwong ctia phuong

thitc d6. N6 da duoc khéi tao bang gi tri ctia ddi s6 dugc truyén vao phuwong thic.

D6 la cac ddc diém mang tinh chat ct phdp va dédc thu ngon ngi. Con vé ban

chat khéi niém, hai loai bién nay khéc hin nhau theo nghia sau:

Bién dia phuong thudc vé mét phuong thitc — noi khai bdo nd. N6 dwoc sinh ra
khi phuong thiic dugc goi va dong 1énh khai bao né duoc thuc thi. N6 hét hiéu
luc khi ra ngoai pham vi — két thic khoéi 1énh khai bao né hodc khi phuwong thirc
két thuc.

Bién thuc thé thudc vé mot thuc thé — ddi tugng chu ctia nd. N6 duoc tao ra khi
dodi tuong dugc tao ra va hét hiéu luc khi d6i teong d6 bi hay.
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Bai tap

1. Dién vao mdi chd trong mot hodc vai ttr trong cac tir sau: bién thuc thé, d6i so,
gia tri tra vé, phuong thuic get, phuong thitc set, dong goi, public, private, truyén
bang gia tri, phwong thtc.

Mot 16p c6 thé c6 s6 luong tuy y cac

Mot phuong thite chi ¢d thé co mot
c6 thé duoc ngam d6i kiéu dir liéu.
c6 nghia la "to6i mudn bién thye thé cua téi ¢ dang private".
thuc chat cd nghia la "tao mot ban sao".
chi nén dwoc cap nhat boi cac phurong thitc setter.

Mot phuong thirc c6 thé co nhiéu
tra vé gia tri gi do.
khong nén duoc dung cho cac bién thuc thé.
6 thé co nhiéu doi so.
gitip thuc hién nguyén tic déng goi.
ltic nao cting chi cé mat.

2. Dién tir thich hop vao chd tréng trong mdi cau sau:
a) Mobi tham s8 phai duoc chi rd mot va mot

b) T khoa d3t tai khai bao kiéu tra vé quy dinh rang mot phuong thitc
sé khong tra vé gia tri gi sau khi n6 hoan thanh nhiém vu.

3. Céc phat biéu sau day dung hay sai? Néu sai, hay giai thich.

a) Céap ngodc rong() ding sau tén phuong thiic tai mot khai bdo phuong thiic
cho biét phuong thirc d6 khong yéu cau tham sd nao.

b) Cac bién thuc thé hodc phuong thic duoc khai bao véi tir khda priviate chi
duoc truy cap tir cac phuong thite nam trong 16p noi chiing dwoc khaibao.

¢) Than phuong thttc duoc gidi han trong mot cap ngoac {}.
d) C6 thé goi phuong thic tir mot bién kiéu co ban.
e) Cdacbién dia phwong kiéu co ban vé mic dinh la dwoc khéi tao san.

f) SO cac d6i s6 chira trong 10i goi phuwong thic phai khép voi s6 tham sd trong
danh sach tham s6 cua khai bao phuong thie do6.

4. Phan biét gitra bién thuc thé va bién dia phuong.

5. Giai thich muc dich ctia tham sd phwong thite. Phan biét gitta tham s6 va d6i s6.
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6. Tai sao mot 16p c6 thé can cung cdp phuong thirc set va phuong thirc get cho mot
bién thurc thé?

7. Viét class Employee chita ba miu thong tin dudi dang cac thanh vién di liéu: tén
(first name, kiéu String), ho (last name, kiéu String) va luong thang (salary, kiéu
double). Class Employee can ¢6 mdt ham khoi tao c6 nhiém vu khoi tao ba thanh
vién dit liéu nay. Hay viét mot ham set va mot ham get cho mdi thanh vién di
liéu. Néu lwong thang cd gia tri am thi hay gan cho né gia tri 0.0. Viét mét
chwong trinh thtr nghiém EmployeeTest d€ chay th cac tinh nang cta class
Employee. Tao hai d6i twgng Employee va in ra man hinh téng luong hang nam
ctia mdi nguodi. Sau d6 cho ting lwong cho mdi ngudi thém 10% va hién thi lai
lwong ctia ho theo nam.

8. Tao mot 16p c6 tén Invoice (hda don) ma mot ctra hang cé thé dung dé biéu dién
mot hoa don cho mot mén hang dwoc ban ra tai ctta hang,. Mbi doi twong Invoice
can c6 4 thong tin chia trong cac thanh vién dir liéu: s6 hiéu cta mit hang
(partNumber kiéu String), miéu ta mdt hang (partDescription kiéu String), sO
luong ban ra (quantity ki€u int) va don gia (unitPrice kiéu double). Lép Invoice
can c6 mot ham khoi tao ¢ nhiém vu khéi tao 4 thanh vién dir liéu d6. Hay viét
mot phuong thiic set va mot phuong thiic get cho mdi thanh vién dit lieu. Ngoai
ra, hay viét mot phuwong thic ¢6 tén getInvoiceAmount véi nhiém vu tinh tién
héa don (nghia la s lwgng nhan véi don gia), roi tra vé gia tri hda don dudi
dang mot gia tri ki€u double. Néu s6 luong khong phai s6 dwong thi can gan cho
noé gia tri 0. Néu don gia co gia tri am, nd ciing can duoc gan gia tri 0.0. Viét mot
ung dung thtt nghiém tén 1a InvoiceTest dé€ chay th cac tinh nang cua class
Invoice.

9. Tim va stta 10i ctia cac chuong trinh sau (moi phan la mot file ma ngudn hoan
chinh).

a)

class XCopy {
public static void main(String [] args) {
int orig = 42;
Xcopy x = new xCopy();
int y = x.go(orig);
System.out.println(orig +
}
int go(int arg) {
arg = arg * 2;
return arg;
}
}

+Y);
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b)

class Clock {
String time;
void setTime(String t) {
time = t;
}
void getTime() {
return time;

}
}

class ClockTestDrive {

public static void main(String [] args) {

Clock ¢ = new Clock();
c.setTime("1245");
String tod = c.getTime();

System.out.println("time: " + tod);

}
}

84



Chuong 6. SU DUNG THU VIEN JAVA

Kha nang ho tro tai st dung cta 1ap trinh hudng ddi tuwong thé hién & thu vién
do sd cua Java bao gom hang tram 16p duoc xay dung sdn. D6 1a cac khéi co ban dé
cho ta lap ghép thanh chuwong trinh 16n. Chuong nay gidi thiéu vé cac khdi co ban
do.

6.1. ArrayList

Dau tién, ta ldy mot vi du vé mot 16p trong thuw vién: ArrayList. Ta da biét vé cau
tric mang cua Java. Cling nhu mang ctia nhiéu ngén ngtr khdc, mang cua Java cé
nhing han ché chéng han nhu ta phai biét kich thudc khi tao mang; viéc xdéa mot
phan t&t ¢ gitta mang khong don gian; mang khong thé luvu nhiéu phéan ti hon kich
thude da khai bdo. Lép ArrayList 1a mot cau tric dang mang khac phuc dwoc cac
nhuoc diém cua cdu trac mang. Ta khéng can biét mot ArrayList can ¢6 kich thude
bao nhiéu khi tao no, nd sé ty gian ra hodc co vao khi cac d6i tuong dwgc duwa vao
hodac 1dy ra. Thém vao d6, ArrayList con 1a cau tric c¢é tham sd kiéu, ta c6 thé tao
ArrayList<String> d€ luu cac phan tir ki€u String, ArrayList<Cow> d€ luu cac phan
tr kiéu Cow, v.v..

ArrayList cho ta cac tién ich sau:
add(Object item)

gan d6i tuong vao cudi danh sach
add(int i, Object item)

chen d6i twong vao vi tri i trong danh sach
get(int i)

tra vé ddi tuong tai vi tri i trong danh sach
remove(int index)

x6a ddi tuong tai vi tri c6 chi s6 index
remove(Object item)

x6a d6i teong néu né nam trong danh sach
contains(Object item)

tra vé true néu danh sach chita d6i twgng item
isEmpty()

tra vé true néu danh sach rong
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size()
tra vé s6 phan t hién dang c6 trong danh sach
get(int index)

tra vé doi tuwong hién dang nam tai vi tri index

Vi du st dung ArrayList dwgc cho trong Hinh 6.1. Trong d6, 1énh khoi tao new
ArrayList<String> tao mét d6i twgng danh sach danh cho kiéu String, tam thoi danh
sach rong. Lan goi add thit nhat lam kich thudc danh sich ting tir 0 1én 1. Lan thi
hai add xau "Goodbye" vao vi tri s6 1 trong danh sach va lam cho kich thudc danh
sach tang lén 2. Sau khi remove(a), kich thwdc danh sach lai giam vé 1. Ban chat mot
déi twong ArrayList luvu trit mét danh sach cac tham chiéu t6i cac d6i twong thudc
kiéu duoc khai bdo. Nhu trong vi du nay, ¢ thoi diém sau khi goi add(0,b), ddi
twong ArrayList ctia ta chtta mot danh sach gém hai tham chiéu kiéu String, mot
chiéu téi ddi twgng String "Goodbye" ma b dang chiéu t6i, tham chi€u con lai chiéu
t61 d6i twong String "Hello".

import java.util.ArraylList;

public class ArraylListTest {
public static void main(String[] args) {
ArrayList<String> list = new ArraylList<String>();
String a = new String("Hello");
list.add(a);

String b = new String("Goodbye");
list.add(e,b);
System.out.println("List size is

+ list.size());

if (list.contains("Hello"))
System.out.println("Hello is in");

System.out.println("Index of "+ a +" is "+ list.index0f(a));

System.out.println("List is empty? " + list.isEmpty());

list.remove(a); % java ArrayListTest
List size is 2

} Hello is in
} Index of Hello is 1
List is empty? false

Hinh 6.1: Vi du str dung ArrayList.

Ca phap <String> tai dong khai bao ArrayList sé dwoc giai thich chi tiét tai
Ch-—ng 13. Tam thoi, ta tam chdp nhan ArrayList<Striig> la kiéu danh sach cua céc
ddi tuong String, ArrayList<Cow> 1a kiéu danh sach'¢tia cac d6i tugng Cow.
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6.2. SUDUNG JAVA API

Trong Java APL cac 16p dugc nhom thanh cac goi (package). D€ dung mét 16p
trong thu vién, ta phai biét né nam trong goéi nao. Mdi goi da duoc dat mot cai tén,
chang han java.util. Scanner nam trong géi java.util nay. N6 chtta rat nhiéu 16p tién
ich. Ta cling da dung dén 16p System (System.out.println), String, va Math la cac 16p
nam trong gdi java.lang.

Chi tiét vé goi, trong d6 cd cach dat cac 16p cua chinh minh vao gdi cta riéng
minh, duoc trinh bay trong Phu luc B. Trong chwong nay, ta chi gidi thiéu qua vé
viéc str dung mét s8 16p trong thu vién Java.

Ta sé 18y vi du vé ArrayList trong muc treéc d€ minh hoa cho cac ndi dung
trong muc nay.

Dau tién, ta can biét tén day du cua 16p ma ta mudn st dung trong chuong
trinh. Tén day da ctua ArrayList khong phai ArrayList ma la java.util. ArrayList.
Trong d6 java.util la tén goi, con ArrayList la tén 16p.

Ta phai cho may ao Java biét ta dinh dung ArrayList nao. Ta c6 hai lua chon:
1. Dung lénh import & dau file ma nguén. Vi du dong dau tién trong file chuwong
trinh ArrayListTest trong muc trudc la:
import java.util.Arraylist;
2. Goi thang tén day du ctia 16p d6 mdi khi goi dén tén né. Vi du:

java.util.ArraylList<Cow> =
new java.util.ArraylList<Cow>

Gdi java.lang thudc dang da dwoc nap s&n. Do d6 ta da khong phai import
java.lang hay dung tén day du d€ c6 thé st dung cac 16p String va System.

Cé ba li do cho viéc t6 chiic cac 16p vao cac gdi: Thir nhét, goi giup ich cho viée
t6 chitc project hay thw vién. Thay cho mot 16 cac 16p dat cing mot chd, cac 16p dugc
dat vao cac goi khac nhau tuy theo chitc nang, chéng han GUI, cau trac di liéu,hay
co so dit liéu. Thit hai, cau trac géi cho ta mot khong gian tén, gitp tranh trung'tén.
Néu mot loat 1ap trinh vién tao cac 16p co tén gidong nhau nhung dat tai cde.gdi khac
nhau thi mdy ao Java van c6 thé dugc cac 16p d6. Thit ba, t& chikc g6i choita mot miic
bao mat (mtic goi), ta cé thé han ché ma ta viét trong mot goi dé chied cac 16p nam
trong gdi d6 mai co thé truy nhap. Ta sé ndi ki hon vé van dé nay sau.

St dung API bang cach nao?

Ta can biét hai diéu: (1) trong thw vién c6 nhiing 16p nao,(2) khi da tim thay mot
16p, lam thé nao d€ biét no c6 thé lam duoc gi. DE tra 1oi:gho hai cau hoi d6, ta ¢d thé
tra ctru moOt cudn sach vé Java hoac tai liéu APL
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Hinh 6.2: Tai liéu API phién ban Java 6, trang vé ArrayList.

Tai liéu API la ngudn tai liéu tot nhat dé tim chi tiét vé ting 16p va cac phuong

thirc ctia no. Tai d6, ta cé thé tim va duyét theo gdi, tim va tra cttu theo tén 16p. Véi
mbi 16p, ta cé day du thong tin mo ta 16p, cac 16p lién quan, danh sach cac phuwong
thirc, va déc ta chi tiét cua tirng phuong thirc.

6.3. MOT SO LOP THONG DUNG TRONG API

6.3.1. Math

Math la 16p cung cap cac ham toan hoc thong dung.
Math.random() : tra vé mot gia tri kiéu double trong khoang [0.0,..,1.0).

Math.abs() : tra vé mot gia tri double 1a gia tri tuyét doi ctia d6i s6 kiéu double,
twong tu d6i véi doi sd va gid tri tra vé kiéu int. oy

Math.round() : tra vé mot gia tri int hodc long (ty theo déi s6 1a kidu fléat hay
double) la gia tri lam tron cuia d6i s0 t6i gid tri nguyén gan nhat. Luuwy'rang cac
hﬁmg kiéu float dwoc Java hiéu la thudc kiéu double trir khi thém ki g;@ vao cudi,
vidu 1.2f. F

|

e

Math.min() : tra vé gia tri nho hon trong hai d6i s6. Doi sﬁ' :Q%"thg la int, long,
float, hodac double. R

Math.max(): tra vé gia tri 16n hon trong hai ddi sé. DG 86'co thé 1a int, long, float,

hodc double. _thi:lu

Ngoai ra, Math con cdc phuong thirc khac %ﬂ‘sqrt(), tan(), ceil(), floor(), va

sin(). Ta nén tra ctru chi tiét tai tai liéu APL
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6.3.2. Cac 16p boc ngoai ki€u dit liéu co ban

Dai khi, ta mudn doi x& voi mot gid tri kiéu co ban nhu la mot d6i tuwong. Vi duy,
& cac phién ban Java triede 5.0, ta khong thé chén thang mot gia trj kiéu co ban vao
trong mot cau trac kiéu ArrayList. Céc 101 goi twong ty nhu list.add(2) sé bi trinh
bién dich bao 16i do phuong thikc add 18y ddi s6 1a tham chiéu ddi teong.

Trong nhitng tredng hop nhu vay, ta ¢é cac 16p boc ngoai mdi kiéu co ban
(wrapper class). Cac 16p boc ngoai nay c6 tén gan trung véi tén kiéu co ban tuong
tng: Boolean, Character, Byte, Short, Integer, Long, Float, Double. Mobi ddi tuong
thudc cac 16p trén bao boc mot gia tri kiéu co ban twong ting, kem theo cac phuwong
thire @€ thao téc véi gia tri d6. Vi du:

Tao dbi twong boc ngoai mét gia tri
int i = 10;
Integer iWrap = new Integer(i);

int

] ] doi twong Integer
Lay gia tri bén trong doi twong
int unWrapped = iWrap.intValue();

Léy gia tri int tte biéu dién xau ki tw
i = Integer.parseInt("10");

L4y biéu dién xau ki tw cua gia tri int
String iString = Integer.toString(i);
hoac

String iString = iwrap.toString();

Cac hang gia tri
Integer.MAX_VALUE, Integer.MIN_VALUE

Hinh 6.3: St dung I&p Integer.

Cac 16p boc ngoai khac cling cé cach st dung va cac phwong thtic tién ich twong
t nhu Integer. chang han mdi d6i tuwong Boolean c¢6 phuong thiic booleanValue()
tra vé gid tri boolean chita trong no.

Tém lai, néu dung phién ban Java trudc 5.0 hay tx 5.0 tré di, ta sé st diirtg
ArrayList cho cac gia tri int theo kiéu nhu sau:

Trwéc Java 5.0

ArrayList<Integer> list = new ArraylList<Integer>();
list.add(new Integer(10));

Integer item = (Integer) list.get(9);

int intItem = item.intValue();

Tw Java 5.0 tré di

ArrayList<Integer> list = new ArrayList<Integer>();
list.add(10);
int intItem = list.get(Q);

Vi cac phién ban Java ttr 5.0 trd di, trinh biéfa dich tu dong lam ho ta cac cong
viéc boc va g cac d6i tuong boc ngoai thudc kiéu twong tng. No6i cach khac,
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ArrayList thuc sy 1a danh sach ctuia cac ddi tuong Integer, nhung ta c6 thé coi nhu

ArrayList 18y vao va tra vé cac gid tri int. Trinh bién dich khéng chi tw dong boc va

g0 boc trong cac tinh hudng st dung cac cau truc di liéu tuong ty ArrayList. Viéc

nay con xay ra 6 hau hét cac tinh huéng khac:

* D3i s6 caa phuong thitc: dit mot phuwong thire khai bao tham s6 kiéu co ban hay
kiéu 16p boc ngoai thi né van chdp nhan ddi sd 6 ca dang co ban ciing nhu kiéu
16p boc ngoai.

e Gi4 tri tra vé&: du mot phuong thic khai bdo kiéu tra vé kiéu co ban hay boc
ngoai thi 1énh return trong phuong thitc dung gia tri 6 ca dang co ban cting nhu
boc ngoai déu duoc.

¢ Biéu thttcc boolean: ¢ nhitng vi tri yéu cau mot biéu thitc boolean, ta c6 thé dung
biéu thirc cho gid tri boolean (chéng han 2 < a), hodc mot bién boolean, hoac mét
tham chiéu kiéu Boolean déu duoc.

e Phép toan sd hoc: ta ¢6 th€ dung tham chiéu ki€u boc ngoai lam toan hang cta
cac phép toan sd hoc, ké ca phép ++.

e Phép gan: ta ¢ thé dung mot tham chiéu kiéu boc ngoai d€ gan tri cho mét bién
kiéu co ban va nguoc lai. Vi du: Double d = 10.0;

6.3.3. Cac 16p biéu dién xau ki tw

String va StringBuffer 1a hai 16p thong dung d€ biéu dién dit liéu dang xau ki tu.
String danh cho cac chudi ki te khong thé stta d6i ndi dung. Tat ca cac hang xau ki tw
nhu "abc" déu duoc Java coi nhu cac thuwc thé cua 16p String. StringBuffer va
StringBuilder cho phép stta ddi ndi dung chudi, st dung mot trong hai 16p nay sé
hiéu qua hon String néu ta can dung nhiéu thao tac stta xau. Tt Java 5.0, ta nén dung
StringBuilder thay vi String Buffer cho muc dich nay, trit khi ta can cha y tranh xung
dot gitra cac thao tac xtr ly xau tai cac luéng khac nhau.

String va StringBuffer/StringBuilder déu cé cac phuong thirc sau:
e charAt (int index) tra vé ki ti tai mot vi tri
e compareTo() so sanh gia tri véi mot d6i tuong cung loai.

e cac phuong thtc indexOf() tim vi tri cia mot ki tw/xau con theo chiéu tir trai
sang phai.

e cac phuong thitc lastindexOf() tim vi tri cua mot ki tw/xau cor theo chiéu tir phai
sang trai.

e length() tra vé do dai ctia xau.
* substring(int start, int end) tra vé d6i twong String-laxau con.
Dé ndi xau, ta dung concat() cho String va append() icho StringBuffer/StringBuilder.

Ngoai ra, String con c6 thém cdc tién ich :
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e valueOf() tra vé bidu dién kiéu String ctia mot gia tri thudc kidu co ban,
e split() d€ tach xau thanh cac tir con theo mét ci phap cho trude,

e replace(char old, char new) tra vé mot String mai 1a két qua cua viéc thay thé hét
cac ki tu old bang ki tu new

e trim() tra vé mot String méi 1a két qua ctia viéc xéa cac ki tu trang & dau va cudi
String hién tai.
StringBuffer va StringBuilder c6 cac phwong thirc cung cip cac phuong thire dé€
chen (insert), thay (replace), x6a mot phan (delete), dao xau (reverse) tai doi
teong StringBuffer/StringBuilder hién tai.

Ta da biét nhitng cach don gian dé 1y biéu dién bang xau ki tu cho cac gia tri

A

sO:
int n = 302044;

String s1 = "" + n;

String s2 = Integer.toString(n);

Déi khi, ta can biéu dién cac gia tri s6 mot cach cau ki hon, Chéng han 302,044,
hay quy dinh s8 chit s6 ndm sau dau phay thap phan sé duoc in ra, biéu dién dang
nhi phén, hé co s6 16... Phwong thic format() cua 16p String giup chiing ta lam dwoc

viéc nay. Vi du:

String.format("n = %,d",1234567)

~—  » "n=1,234,567"
String.format("n = %,.1f",12345.67)
~y "m=12,345.7"

String.format(Locale.GERMAN, "n = %,.1f",12345.67)
~y "n = 12.345,7"

6.4. TRO CHOI BAN TAU

Trong muc nay, ta sé lam mot chuwong trinh vi du: trd choi ban tau SinkAShip®.
Pay sé€ la mot ttng dung hoan chinh minh hoa viéc st dung Java API, va clingila mot
ung dung du 16n d€ minh hoa rd hon sy twong tac gitra cac d6i tuong trovig chwong
trinh.

Trd choi bén tau dwoc mo ta nhu sau: May tinh c¢6 mot s6 con tau kich thude 1 x
3 trén mot vung la lwdi vudng 7 x 7, cho phép ngudi choi ban mot [an mot vién dan,
mdi vién tring & nao sé lam chdy phan tau nam trong & d¢,néu nhu & dé cé tau.
Nguoi choi khong biét cac con tau d6 ¢ dau, nhung c6 mye-tiéu 1a ban chay hét tau,
nén phai dodn xem nén ban vao dau dé ton cang it dan cang tot.

¢ Chinh stra tir vi du DotComBust ctia cudn Head First Java, 2n¢ Edition.
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Khi bit dau mot vén choi, chuong trinh sé dat ngﬁu nhién ba con tau vao mot
lwdi do kich thuwdc 7x7, sau dé moi nguwoi choi bén phat dau tién.

Ta chwa hoc lap trinh giao dién d6 hoa, do d6 chuong trinh cua ching ta sé st
dung giao dién dong lénh. Maoi [an, chuong trinh sé moi nguoi choi nhap toa do mot
phat ban, nguoi choi nhap mot toa d6 ¢6 dang "A5" hay "B1". Chuong trinh xt ly
phat bén, kiém tra xem cé trang hay khong ro6i in ra man hinh mot thong bao thudc
mot trong cac loai: "hit" (tring), "miss" (truot), hodc "You sunk a ship" (khi mét tau
vira bi ban chay hét). Khi ca ba con tau déu bj chay hét, van choi két thiic, chuwong
trinh thong bao diém ctia nguoi choi.

Toa dd trong tro choi c6 dang "A4", trong d6 ki ty thi nhét la mot chiv cai trong
doan tix A dén G dai dién cho toa d¢ dong, ki tw tht hai la mot chit sd trong doan tie
0 dén 6 dai dién cho toa dd cot trong lwdi vudng 7x7.

Thiét k&€ murc cao cho hoat ddng ctia chwong trinh:

Khai tao game

I

Nhéap toa d6 bén

Kiém tra

toa d6 Xba 6 bi ban

chay tau

Hién thi diém

Budc ti€p theo la xac dinh ta can dén cac d6i tugng'nao. [t nhat, ta sé can dén
véan choi va cac mé hinh tau, twong ting véi hai 16p SinkAShip va Ship. Khi viét mot
16p, quy trinh chung dugc goi y nhu sau:
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¢ Xac dinh cac nhiém vu va hoat dong cta 16p
e Liétké cac bién thyc thé va phuong thic
e Viét ma gia cho cac phuong thirc € mo ta thuat toan/quy trinh céng viéc
ctia chung.
e Viét chuong trinh test cho cac phuwong thtec.
e Caidatlop
e Test cac phuwong thirc
e Tim 15i va cai lai néu can
e Test vdi nguoi dung thurc.
Ta sé bo qua budce cudi cung.
Déu tién 1a 16p Ship, ta can luu hai thdng tin chinh: toa d cac 6 cua tau va tau
da bi ban chay hét hay chua. Dudi day la thiét ké ma ta dé dang nghi dén.

locationCells: Mang Iwu vi tri clia cac 6 toa d6 cla tau

Ship numOfHits: s6 phat dan ma tau da bj ban trung
String [] locationCells name: tén cla tAu d& khi can c6 thé in ra man hinh
int numOfHits
String name METHOD: String check(String shot)
- - LOOP: v&i moi 6 trong mang locationCells
String check(String guess) IF shot khép véi 6 d6:
void setLocationCells(String[] loc) tang bién dém numOfHits
IF s6 hit 1a 3 thi RETURN "kill"

ELSE RETURN "hit"
END LOOP
shot khéng khép 6 nao, RETURN "miss”

METHOD: void setLocationCells(String[] loc)
gan tlrng 6 trong mang loc
cho cac 6 trong locationCells[]

Nhung thiét k& trén chua tinh dén treong hop nguoi choi ban hai phat vao cling
mot 6, chwra phan biét mot phat dan ban vao 6 chua bi chay véi mot phat dan ban
vao 6 da chay. Néu nguoi choi ban ba an vao cung mot & thi thuat toan trén sé cho
la tau da bi ban chdy, méc du thuc t& van con hai & chua bi ban. Ta c6 thé giai quyét
vadn dé nay bang mot mang phu chita cac gia tri boolean d& danh dau cac 6 dabi
bén, hodc dung gia tri int san ¢ tai mang locationCells d€ ma hoa cac trang thai
chura bi ban / da bi ban. Tuy nhién, d€ cé giai phép vira gon gang, vira tan duhg thw
vién Java, ta chon cach dung ArrayList d& leu danh sach cac 6 chwra bi ban ctia con
tau. Mdi khi 6 nao bi ban trting, phan tir tuong ting sé bi xéa khoi danh sach. Khi
danh sach rong la khi tau da bi ban chdy. Nhu vay ta chi can'mot d6i tuong
ArrayList la du dung thay cho ca mang int locationCells va biénsdém numOfHits. Ta
c6 thiét ké nhu sau:
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locationCells: danh sach cac 6 chwa bi ban cla tau

- METHOD: String check(String shot)
Ship Tim phan tt ctia locationCells khép véi shot
IF c6 6 déb:

xba no ra khdi locationCells

ArrayList<String> locationCells

String name IF locationCells réng, RETURN "kill"
String check(String guess) ELSE RETURN "hit"
void setLocationCells ELSE, shot khéng khép 6 nao, RETURN "miss"

(ArrayList<String> loc)
METHOD: void setLocationCells
(ArrayList<String> loc)
Gan loc cho locationCells

Cai dat 16p Ship theo thiét ké trén:
import java.util.ArraylList;

public class Ship {
private ArraylList<String> locationCells;
private String name;

public void setName(String string) {
name = string;

}

public void setLocationCells(
ArrayList<String> loc) {
locationCells = loc;

¥

public String check(String userInput) {
String result = "miss";
int index = locationCells.indexOf(userInput);
if (index »>= 0) {
locationCells.remove(index);
if (locationCells.isEmpty())
result = "kill";
else result = "hit";

}

return result;
¥
¥

Lép SinkAShip c6 cac nhiém vu sau:
e taoraba con tau,
e cho mdi con thu mot cai tén,
e d3t ba con tau vao ludi. O day ta can tinh vi tri tau mét cach ngéu nhién, ta
tao mot 16p GameHelper d€ cung cap tién ich nay (sé ndi dén Helper sau).
e hai toa d6 ban ctia ngurodi choi, kiém tra véi ca ba con tau rofin két qua. Lip
cho dén khi nao ca ba con tau déu da bi chay.

Nhu vay, ta can ba 16p: SinkAShip van hanh tro choi, Ship-dai dién cho tau, va
GameHelper cung cap cho Sink cac tién ich tro gitp nhwnhan input tit nguoi choi
va sinh vi tri cho cac con tau. Ta can mot d6i twgng SinkAShip, ba ddi tuwong Ship, va
mot ddi twgng GameHelper. Ngoai ra con c6 cac dditirong ArrayList chiva trong ba
déi twgng Ship.
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Vay ai lam gi trong mot van SinkAShip? Cac d6i twong trong chuong trinh ban tau
hoat dong va twong tac voi nhau theo titng giai doan nhu sau:

1. Phuwong thiric main() cua 16p SinkAShip tao mot d6i twong SinkAShip, déi
twong nay s€ van hanh tro choi.

SinkAShip déi twong
| —tao > SinkAShip

2. Dai twgng SinkAShip tao mot doi twong GameHelper dé né lam 'tro 1i'.

6i déi twong
doitwong | ——tao——— C
SinkAShip GameHelper

3. Ddi tuwong SinkAShip tao mdt ArrayList d€ chudn bi luu trit ba d6i tuong
Ship.

déi twong
ddi twong /—> GameHelper

SinkAShip
déi twong

ArrayList

4. D&i twong SinkAShip tao ba d6i tuong Ship va gan vao ArrayList néi trén.

dbi twong
ddi tvong / GameHelper

SinkAShip
déi twong

ArrayList

déi twong Ship

dbi twong Ship

déi twong Ship

5. D6i tuong SinkAShip yéu cau 'trg li' sinh toa d6 cho tirng d6i twong Ship,
chuyén dit liéu toa d¢ nhan dwoc cho cac d6i twgng Ship. Cac d6i twong Ship
cap nhat danh sach tga do tai ArrayList cia minh.

. ddi twong
tao vi tri GameHelper TTIE
: két qua - ¢
abituong |~ abi twong Ship | - AayList
SAShip \ 5 ai twong
doi twon £ . O
Arrayl;is? ddi twong Ship | ArayList |
déi twong Ship || d0i twong
ArrayList

6. D3i tuong SinkAShip yéu cau 'tro If' 14y toa dd ban ciia igreoi choi, 'tro 1i' hién
thi 10i moi nhap tai giao dién dong lénh va nhan inptt ctia ngwoi choi). Nhan
duoc két qua do 'trg li' cung cap, dbi twong=SinkAShip yéu cau ting doi
teong Ship tu kiém tra xem c6 bi ban trunghay khong. Moi d6i twong Ship
kiém tra ting vi tri trong ArrayList cia minhh va tra vé két qua twong tGng
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"miss", "hit", ...). Budc nay ldp di lap lai cho dén khi tat ca cac con tau déu bi

ban chay.
déi twong
lay toa 6 ban | GameHelper -

x Lkét qua 7 (ZJI twf'n?
doi twong <. . rrayLis
SinkAShip c6 trung khéng? doi twgng Ship

"hit" A ) doi tvong

" doi twong Ship |— ArrayList
doi trong

ArrayList dbi twong Ship | i twong

ArrayList

Nhu da n6i & Chuong 1, chuong trinh hudéng déi tuwong la mét nhém céc déi tuong
twong tac voi nhau. Cac vi du trude trong cudn sach nay déu nhé nén kho thay ro su
tong tac gifta cac d6i twong. Vi du tro choi ban tau nay da 16n dé€ minh hoa duoc
khia canh &é.

Vi hoat dong nhu da mo ta, 16p SinkAShip duoc thiét ké nhw sau:

helper: di twong GameHelper dé tro gidp

SinkAShip

numOfShots: sé phat dan ma ngwdi choi da bén
GameHelper helper

shipList: danh sach tau ArrayList shipList
int numOfShots
METHOD: void setUpGame()
// tao ba con tAu va dt tén cho ching setUpGame()
Tao 3 dbi twong Ship, dat tén, va gén ching vao shipList | startPlaying()
LOOP v&i méi tau trong shipList checkUserShot()
goi placeShip() clia helper dé& 14y mét toa do tau finishGame()
gén toa dd cho con tau d6
END LOOP

METHOD: void startPlaying()
LOOP trong khi van con tau trong danh sach shipList
goi getUserlnput() clia helper dé Iy toa dé ban clia ngudi diing
kiém tra két qua ban bang phwong thirc checkUserShot()
END LOOP

METHOD: void checkUserShot(string userShot)

/Ikiém tra xem phat dan cé tring tau nao khong.

T&ng sb dém sb phat dan Iwu tai bién numOfShots

Gan gia tri "miss" cho bién dia phwong result

LOOP vé&i méi tau trong danh sach shipList
Goi check() clia tAu d6 d& xem né c6 bi ban tring hay khong
Gan "hit" hodc "kill" cho bién result néu thich hop
Néu két qua 1a "kill" thi x6a tau hién hanh khéi shipList

END LOOP

Hién thi két qua cho ngudi dung xem

METHOD: void finishGame()
Hién thj théng bao "Game over".
IF s6 phat dan da ban nhd thi
Hién thi mot théng diép chic mirng
ELSE
Hién thi mot théng diép chia budn
END IF
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Lop SinkAShip duoc cai ddt nhu sau:
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import java.util.*;

public class SinkAShip {
private GameHelper helper = new GameHelper();
private ArraylList<Ship> shipList = new ArraylList<Ship>();
private int numOfGuesses = 0;

private void setUpGame() {
Ship one = new Ship();
one.setName("Endeavour");
Ship two = new Ship();
two.setName("Black Pearl");
Ship three = new Ship();
three.setName("Flying Dutchman™);
shipList.add(one);
shipList.add(two);
shipList.add(three);

System.out.println("Your goal is to sink three ships.™);
System.out.println("Endeavour, Black Pearl, Flying Dutchman");
System.out.println("Try to sink them all in the fewest number of guesses™);

for (Ship ShipSet : shipList) {
ArrayList<String> newLocation = helper.placeShip(3);
ShipSet.setLocationCells(newLocation);
}
}

private void startPlaying() {
while (! shipList.isEmpty()) {
String userGuess = helper.getUserInput("Enter a guess™);
checkUserGuess(userGuess);

}

finishGame();

}

private void checkUserGuess(String userGuess) {
numOfGuesses++;
String result = "miss";

for (Ship shipToTest : shipList) {
result = shipToTest.check(userGuess);
if (result.equals("hit")) {
break;

}
if (result.equals("kill")) {
shipList.remove(shipToTest);
break;
}
}
System.out.println(result);

}
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private void finishGame() {
System.out.println("All the ships are sunk! You're now the king of the seal");
if (numOfGuesses <= 18) {
System.out.println("It only took you " + numOfGuesses + " guesses");
System.out.println("You got out before your options sank.");
} else {
System.out.println("Took you long enough. + numOfGuesses +
System.out.println("Fish are dancing with your options.™);
}
}

guesses.™);

public static void main(String[] args) {
SinkAShip game = new SinkAShip();
game.setUpGame();
game.startPlaying();
}
}

Cuédi cung la 16p GameHelper chita cac phuong thiic tién ich cho SinkAShip st
dung. Lép nay cung cap hai phuwong thirc. Phuong thic getUserInput() nhén input
ctia ngroi choi béng cach hién thi 16i moi nhap toa do bén va doc chudi ki tw nguoi
dung g6 vao tir dong lénh. Phwong thitc thit hai, placeShip(), sinh tw dong vi tri cho
cac con tau. Trong ma ngudn, c6 mot s6 1énh System.out.print(In) trong phuong thiic
placeShip() da duoc chuyén thanh dong chu thich. D6 la cac 1énh hién thi toa d6 cua
cac con tau. Néu cho cac 1énh nay chay, chiing sé cho phép ta biét toa do cta tau dé
choi "dn gian" hoac d€ test chwong trinh.

Do chi 1a mt vi du minh hoa, chwong trinh nay tuy hoan chinh nhung duoc viét
& muitc d6 van tat t6i da véi giao dién t8i thiéu. Ban doc c6 thé stra d€ cai thién phan
giao dién d6i véi nguoi dung, chang han nhu hién thi ban d6 viung bién cting véi cac
thong tin vé cac toa dd da ban tring hodc truot d€ hd tro ngurdi choi, hodc cd thé st
dung thw vién giao dién d6 hoa cta Java d€ tang tinh thim my va tinh than thién
nguroi dung.
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import java.io.*;
import java.util.*;

public class GameHelper {

private static final String alphabet = "abcdefg";
private int gridLength = 7;

private int gridSize = 49;

private int [] grid = new int[gridSize];

private int shipCount = 0;

public String getUserInput(String prompt) {
String inputLine = null;
System.out.print(prompt + " ");
try {
BufferedReader is = new BufferedReader(
new InputStreamReader(System.in));
inputLine = is.readlLine();
if (inputLine.length() == @ ) return null;
} catch (IOException e) {
System.out.println("IOException:
}

return inputLine.toLowerCase();

+ e);

Hinh 6.4: GameHelper, phan 1/2.
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public ArrayList<String> placeShip(int size) {
ArraylList<String> alphaCells = new ArraylList<String>();
String [] alphacoords = new String [size]; // holds 'f6' type coords

String temp = null; // temporary String for concat

int [] coords = new int[size]; // current candidate coords

int attempts = 0; // current attempts counter

boolean success = false; // flag = found a good location ?

int location = 0; // current starting location

shipCount++; // nth ship to place

int incr = 1; // set horizontal increment

if ((shipCount % 2) == 1) { // if odd ship (place vertically)
incr = gridLength; // set vertical increment

}

while ( !success & attempts++ < 200 ) { // main search loop (32)

location = (int) (Math.random() * gridSize); // get random starting point
//System.out.print(" try " + location);

int x = 0; // nth position in ship to place
success = true; // assume success
while (success && x < size) { // look for adjacent unused spots
if (grid[location] == @) { // if not already used
coords[x++] = location; // save location
location += incr; // try 'next' adjacent
if (location >= gridSize) { // out of bounds - ‘'bottom’
success = false; // failure

}
if (x>0 & (location % gridLength == 0)) { // out of bounds - right edge

success = false; // failure
}
} else { // found already used location
// System.out.print(" used " + location);
success = false; // failure
}
}
} // end while
int x = 0; // turn good location into alpha coords

int row = 0;

int column = 9;

// System.out.println("\n");
while (x < size) {

grid[coords[x]] = 1; // mark master grid pts. as ‘'used’
row = (int) (coords[x] / gridLength); // get row value
column = coords[x] % gridLength; // get numeric column value

temp = String.valueOf(alphabet.charAt(column)); // convert to alpha
alphaCells.add(temp.concat(Integer.toString(row)));

X++;

// System.out.print(" coord " + x + " = " + alphaCells.get(x-1));

¥
// System.out.println("\n");

return alphaCells;

Hinh 6.5: GameHelper, phan 2/2.
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Bai tap

1. Viét 16p Dice md hinh héa xtic xac va viéc tung xtic xac. Mbdi ddi tuong Dice ¢6
mot bién int lvu trang thai hién tai 1a mat ngtra cta lan gieo gan nhat (mot gid tri
trong khoang tir 1 d&&n 6), mot phureong thite public roll() gia lap viéc gieo xtc xac
va tra vé gia tri cia mat nglra vira gieo dwgc. Hay st dung thw vién Math cho
viéc sinh s& ngau nhién.

2. Viét 16p Card mo hinh hoda cidc quan bai ta-lo-kho. S dung ArrayList dé€ xay
dung 16p CardSet mo6 hinh héa mét xap bai c6 quan khong xac dinh. Cai phuong
thitc shuffle() ctia 16p CardSet véi nhiém vu trdo ngau nhién cac quan bai trong
xap bai. Viét 16p CardTestDrive d€ thir nghiém hai 16p Card va CardSet ndi trén.

3. C6 thé dung mot ddi tuwong thudc 16p Scanner dé doc dix liéu tir mot file text
twong te nhu doc dit liéu tir ban phim. Vi du:

try {
Scanner input =

new Scanner (new File("C:\\Tmp\\test.txt"));
// doc dix 1liéu
int n = input.nextInt();

} catch (java.io.FileNotFoundException e) { }

a) Hay viét mot chuong trinh Java doc dit liéu tir mot file text va in tiing tir ra man
hinh.

b) Stra chwong trinh tai phan a € bd qua cac dau .,:....khi doc cac tir trong van ban.
Goiy:

Lénh sau day dat ché do cho ddi twong Scanner coi tat ca cac ki tw khong phai a..z
hay A..Z nhu cac ki ty phan tach gitta cac tie khi thiee hién lénh doc ting tie

input.useDelimiter(Pattern.compile(”["*a-zA-Z]1"));
Lénh sau day bo qua tat ca cac ki tie khong phai a..z hay A..Z cho dén khi gdp mot ki
tur trong khoan a..z hay A..Z

input.skip("[~a-zA-Z]*");
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chuong7. THUA KE VA BA HiNH

Hai nguyén ly thira ké va da hinh cta lap trinh hudng d6i twong gitp ta cé thé
xay dung chwong trinh mgt cach nhanh chéng va hiéu qua hon, thu dwgc két qua la
nhitng md-dun chwong trinh ma cac lap trinh vién khac dé mo rong hon, cé kha
nang dap tng t6t hon d6i véi su thay ddi lién tuc ctia cac yéu cau ctia khach hang.

7.1. QUAN HE THUA KE

Nh¢ lai vi du dau tién vé 1ap trinh hudéng doi teong tai Ch--ng 1. Trong d6, Dau
xay dung 4 16p: Square (hinh vudng), Circle (duong tron), Triangle (hinh tam gidc),
va Amoeba (hinh trung bién hinh). Ca bén déu la cac hinh véi hai phuong thiic
rotate() va playSound(). Do d6, anh ta dung tu duy triru twong hda dé€ tach ra cac
dac diém chung va duwa ching vao mét 16p mdi ¢ tén Shape (hinh néi chung). Sau
dé, két noi cac 16p hinh vé kia véi 16p Shape boi mot quan hé goi la thira ké.

Ta néi rang "Square thira k€ tir Shape", "Circle thita k& tit Shape", v.v.. Ta théo
g0 rotate() va playSound ra khoi 4 loai hinh, va gio thi chi con phai quan ly mot ban
dat tai 1op Shape. Shape duwoc goi la 16p cha (superclass) hay 16p co s& (base class) ctia
bon 16p kia. Con bon 16p d6 1a cac 16p con (subclass) hay 16p dan xuat (derived class)
cua 16p Shape. Céc 16p con thira ké cac phuong thire cta 16p cha. N6i cach khac, néu
16p Shape c6 chitc ndng gi thi cac I16p con ctia n6 tee dong co cac chirc nang do.

Shape nhing gi ¢6 &
lop cha ca boén lop
rotate()
playSound()
quan hé thtra ké
cac lép con
Square Circle Triangle Amoeba
rotate() {
/I ma xoay hinh
/I riéng cho amoeba

}
playSound() {

. /I ma choi nhac
I ! 2
overriding /I rieng cho amoeba}

Vay thé nao la quan hé thtra ké? Néu ta can xay dung cac 16p dai dién cho hai
loai meo nha va hd, meo nha nén thtra ké tir ho, hay ho nén thira ké tir meo, hay ca
hai cting thtra ké tit mot 16p thit ba?
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Khi ta dung quan hé thtra ké trong thiét k&, ta ddt cac phan ma dung chung tai
mét 16p va coi d6 1a 16p cha — 16p dung chung triru twong hon, cac 16p cu thé hon la
cac 16p con. Cac 16p con dugc thira ké tir 16p cha d6. Quan hé thira k& c6 nghia rang
16p con dwgc thita hudng cac thanh vién (member) cta 16p cha. Thanh vién cia mot
16p la cac bién thuc thé va phuong thirc ctia 16p d6. Vi du, Shape trong vi du trén c6
hai thanh vién rotate() va playSound(), Cow trong Hinh 5.6 c6 cac thanh vién name,
age, getName(), getAge(), setName(), setAge().

Ta con néi rang 16p con chuyén biét héa (specialize) 16p cha. Nghia cta "chuyén
biét hoa" & day gom co hai phan: (1) 16p con 1a mét loai con cua 16p cha — thé hién &
chd 16p con tw dong thita hwong cac thanh vién cta 16p cha, (2) 16p con c6 nhitng
d3c diém ctia riéng né - thé hién & chd 16p con c6 thé bd sung cac phuong thikc va
bién thue thé mdi cuia riéng minh, va né co thé cai de (override) cac phwong thikc thira
ké ttr 16p cha. Vi dy, hinh trung bién hinh (Amoeba) cing la mot hinh (Shape), do dé
16p con Amoeba c6 tdt ca nhitng gi ma Shape c6. Ngoai ra, Amoeba c6 thém nhiing
dac diém riéng cua thé loai hinh trung bién hinh: cac bién thuc thé dai dién cho tam
xoay d€ phuc vu cach xoay cua riéng no, va né dinh nghia lai cac phuong thtic rotate
d€ xoay theo cach riéng, dinh nghia lai playSound d€ choi loai am thanh riéng. Theo
thuat ngtt, va cling la tir khoa, cua Java, 16p con "'néi dai” (extends) 16p cha.

Céc bién thuc thé khong bi cai dé vi viéc d6 1a khong can thiét. Bién thuc thé
khong quy dinh mot hanh vi dac biét nao va 1dp con chi viéc gan gia tri tuy chon cho
bién dwoc thira ké.

7.2. THIET KE CAY THUA KE

Gia st ta can thiét k€ mot chwong trinh gia 1ap cho phép nguoi dung tha mot
dam céc con déng vat thudc cac loai khac nhau vao mét mdi truong dé€ xem chuyén
gl xay ra. Ta hién chua phai viét ma ma mdéi chi ¢ giai doan thiét ké.

Ta biét réng mdi con vat sé duoc dai dién boi méot déi twong, va cac doi tuong sé
di chuyén loanh quanh trong méi trueong, thuc hién cac hanh vi dwgc lap trinhcho
loai vat d6. Ta dugc giao mot danh sach cdc loai vat sé duwoc dua vao chwong' trinh:
s tit, ha ma, ho, chd, meo, soi.

Va ta mudn rang, khi cin, cic ldp trinh vién khdc ciing cd thé' b6 sung cicloai vit madi
vao chwong trinh.

Budc 1, ta xac dinh cac dic diém chung va triru twong ma tét¢a cac loai dong
vat déu co.

Céc dac diém chung d6 bao gom:

nam bién thuc thé:

picture — tén file anh dai dién cho con vat nay
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food — loai thttc an ma con vat thich. Hién gio, bién nay chi ¢é hai gia tri: ¢
(grass) hodc thit (meat).

hunger — mot bién int biéu dién mirc d6 doi ctia con vat. Bién nay thay déi tuy
theo khi nao con vat dn va nd an bao nhiéu.

boundaries — cac gid tri biéu dién chiéu doc va chiéu ngang (vi du 640 x 480) ctia
khu viec ma céc con vat sé di lai hoat dong trong do.

location — cac toa do X va Y ctia con vat trong khu viec ctia no.

va bon phwong thirc:

makeNoise() —hanh vi khi con vat phat ra tiéng kéu

eat() — hanh vi khi con vat gap ngu6n thikc &n wa thich, thit hodc co.
sleep() — hanh vi khi con vat duoc coi la dang ngu.

roam() — hanh vi khi con vat khong phai dang &n hay dang ngu, c6 thé chi di
lang thang doi gdp moén gi an dwoc hoac gap bién gidi lanh dia.

Budc 2, thiét ké€ mot 16p voi tat ca cac thudc tinh va hanh vi chung ké trén. Day
sé la 16p ma tat ca cac 16p dong vat déu co thé chuyén biét héa. Cac d6i tuong trong
ung dung déu la cac con vat (animal), do do, ta sé goi tén 16p cha chung cua chung
la Animal. Ta dua vao d6 cac phuong thitc va bién thuec thé ma tat ca cac con vat déu
6 thé can. Két qua la ta duoc 16p cha 1a 16p tong quat hon, hay noéi cach khéc la triru
tuong hon, con cac 16p con mang tinh ddc thut hon, chuyén biét hon 16p cha.

Animal

picture
food
hunger
boundaries
location

makeNoise()
eat()
sleep()

AR

Lion Wolf

Hippo Tiger Dog Cat

Cdc con vdt hoat dong co giong nhau khong?

Ta da biét rang mdi loai Animal déu cé tat ca cac bién thuc thé da khai bao cho
Animal. Mot con su tir s€ cé cac gia tri riéng cho picture, food, hunger, boundaries,
va location. M6t con ha ma sé c6 nhitng gid tri khad¢ho bd bién thuc thé twong tu.
Cling nhu vay d6i vdi cho, ho... Thé con cac hanh vi'tha chiang thi sao?
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Budc 3: Xac dinh xem cac 16p con ¢d can cac hanh vi (cai dat ctia cac phuong
thirc) déc thu cua thé loai con cu thé dé hay khéng?

D&y 16p Animal. Chéc chan sw tit khong dn giong ha ma. Con vé tiéng kéu, ta cd
thé viét duy nhat mot phuwong thiic makeNoise tai Animal trong d6 choi mét file am
thanh c6 tén 1a gid tri cia mot bién thuc thé ma co gia tri khac nhau tuy loai, d€ con
vat nay kéu khac con vat khac. Nhung lam vay c6 vé chua du vi tuy ting tinh huéng
ma céc loai khac nhau phat ra cac tiéng kéu khac nhau, chang han tiéng kéu khi
dang &n va tiéng kéu khi gap ké thu, v.v..

Do d6, ta quyét dinh rang eat() va makeNoise() nén dugc cai de tai tirng 16p con.
Tam coi cac con vat sleep va roam nhu nhau va khéng can cai de hai phuwong thiic
nay. Ngoai ra, mot s3 loai c6 nhitng hanh vi riéng déc trung ctia loai d6, chang han
ch6 ¢ thém hanh vi du6i meo (chaseCats()) bén canh cdc hanh vi ma cac loai dong
vat khac cling co.

Animal

picture
food
hunger
boundaries
location

makeNoise()
eat()

sleep()

roam

0 q\
Lion ﬁ KX/\ Wolf

Hippo Tiger Dog Cat
makeNoise() makeNoise()
eat() eat()

makeNoise() | | makeNoise() makeNoise() | | makeNoise()

eat() eat() eat() eat()
chaseCats()

Budc 4: Tiép tuc dung triru twong hoéa tim cac 16p con ¢é thé con ¢6 hanh vi
giong nhau, v6i muc dich phan nhém min hon néu can.

Vi dy, sdi va cho c6 ho hang gan, cung thudc ho Cho (canine) trong phart.loai
doéng vat hoc, chung cung c6 xu hudng di chuyén theo bay dan nén c6 thé dung
chung mot phuong thitc roam(). Meo, ho va su tit cung thudc ho Meo (felire). Ba loai
nay c6 thé chung phuong thitc roam() vi khi di chuyén chung cung ¢6 xu hudng
tranh dong loai. Ta sé dé cho ha ma ti€p tuc dung phuong thic roam() tong quat
dwoc thtra ké tir Animal.

Ta tam hoan thanh thiét k& nhuw trong Hinh 7.1 va sé quay-lai bai toan nay trong
chuong sau.
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food

Animal

picture

hunger
boundaries
location

eat()

makeNoise()

sleep()
roam()

Feline

/v roam()
Lion

Hippo

makeNoise()
eat() Cat

Tiger

makeNoise()
eat()

Canine

N

roam()

Wolf

Dog

makeNoise()
eat()

makeNoise()
eat()

makeNoise()

eat()

makeNoise()
eat()
chaseCats()

Hinh 7.1: Cay thira ké cta cac loai dong vat.

7.3. CAI PE - PHUONG THUC NAO bUQC GOI?

Lop Wolf ¢6 bon phuong thire: sleep() duoc thira k€ tit Animal, roam() dwoc
thira k€ tir Canine (thuc ra la phién ban de ban ctia Animal), va hai phuong thitc ma
Wolf cai de ban ciia Animal - makeNoise() va eat(). Khi ta tao mét déi twong Wolf va
gan mot bién tham chiéu tdi no, ta co thé dung bién d6 dé€ goi ca bon phuwong thirc

trén. Nhung phién bin nao cua ching doé sé duoc goi?

Wolf w = new Wolf();
w.makeNoise();
w.roam();
w.eat();

w.sleep();

céi gi & thap nhat thi dwoc goi

Animal

makeNoise()
eat()

sleep()
roam()

T

Canine

roam()

T

Wolf

makeNoise()
eat()
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Khi goi phuong thitc tit mét tham chiéu d6i tuong, ta dang goi phién ban dic
thut nhét cia phuong thic d6 déi véi 16p cua doi twong cu thé d6. Néu hinh dung
cay thira ké theo kiéu cac 16p cha & phia trén con cac 16p con & phia duwdi, thi quy tac
& day la: phién ban thap nhat sé duoc goi. Trong vi du dung bién w d€ goi phuong
thirc cho mot doi twong Wolf O trén, thie tu tir thap 1én cao lan lwot 1a Wolf, Canine,
Animal. Khi goi mdt phuwong thttc cho mot ddi twong Wolf, may ao Java bat dau tim
ttr 16p Wolf 1én, néu né khong tim dwoc mot phién ban cta phuong thire do tai Wolf
thi n6 chuyén lén tim tai 16p ti€p theo bén trén Wolf & cay thira k&, cit nhu vay cho
dén khi tim thady mot phién ban khép voi 101 goi phuwong thire. Vi vi du dang xét,
nhue dugc minh hoa trong hinh vé, w.makeNoise() sé dan dén viéc kich hoat phién
ban ctia Wolf, w.roam() goi phién ban ctia Canine, v.v..

7.4. CAC QUAN HE IS-A VA HAS-A

Nhu da trinh bay trong cac chuong trudc, khi mot 16p ké thira tir mot 16p khac,
ta néi rang 16p con chuyén bi¢t héa 16p cha. Nhung liéu khi nao thi nén chuyén biét
hoa mot 16p khac?

Nh¢ lai réng 16p cha la loai tong quat, con 16p con 1a loai cu thé va chuyén biét,
la loai con cua 16p cha. Nhin tir khia canh khac, tdp hop cac d6i twgng ma 16p con
dai dién la mot tap con ctia cac d6i twong ma 16p cha dai dién. Do d6, d€ dua ra lua
chon dting dan cho vdn dé nén hay khong nén dé 16p X 1a 16p chuyén biét héa 16p Y,
ta c6 mot phuwong phap hiéu qua: kiém tra quan hé IS-A, nghia 1a xem thi nay ¢ la
thi kia hay khong.

Dé xem X c¢é nén la 16p con cua Y hay khong, ta dét cau hoi theo dang "Néu phat
biéu mot cach tong quét rang loai X 1a mot dang/thi/kidu ctia loai Y thi ¢6 ly hay
khong?". Néu cau tra 1oi 1a "C4", thi X ¢6 thé'la 16p con cua Y.

Vi du: Tam gidc Ia mdt hinh (Triangle IS-A Shape)? Dung. Meo 2 mot dong vat
ho Meo (Cat IS-A Feline)? Dung. Xe tai Ia mot phwong tién giao thong (Truck IS-A
Vehicle)? Bung. Nghia la, Triangle c6 thé la 16p con cua Shape, Cat c6 thé 1a 16p.con
cua Feline, Truck c6 théla 16p con ctia Vehicle.

Ta xét ti€p: Phong bép la mdt cai nha (Kitchen IS-A House)? Chae ehan sai.
Nguoc lai thi sao? Nha la mot phong bép (House IS-A Kitchen)? DBung 1&c6 mot sd
nguoi vi phong tuc hay diéu kién s6ng ma ngoi nha ctia ho chi ¢ mét phong duy
nhét nén d6 vira la noi ndu bép vira la phong cho nhiéu chirc nang.khéc. Tuy nhién,
cac truong hop d6 chi 1a "mét s6", nén cau tra 10i tong quét yan 1a "Sai". Cho nén,
Kitchen khong thé 1a 16p con ctia House hay nguoc lai.

Phong bép va nha rd rang c6 lién quan dén nhau, nheng khong phai qua quan
hé thtra k€ ma 1a mot quan hé chita — HAS-A. Cau-hoi 6 day la: Nha c¢6 chita mét
phong bép hay khong (House HAS-A Kitchen)? Néu' cau tra 1oi la "C¢", diéu d6 c6
nghia House ¢6 mot bién thuc thé kiéu Kitchen. Noi cach khac, House c6 mot tham

108



chiéu t6i mot doi tuwong Kitchen, cht House khong chuyén bi¢t héa Kitchen hay nguoc
lai.

House Kitchen Stove
Kitchen kitchen; Stove stove; double width;
Room bedroom; Sink sink; double length;

int numOfCookers;

House HAS-A Kitchen, Kitchen HAS-A Stove.
Nha cé mot phong bép, phong bép cé mét céi bép.
Nhung khéng cé I6p nao thira ké mét Iép khéac.

Quan hé HAS-A trong Java duwoc cai dit bang tham chiéu dit tai ddi tuong
chtra chiéu tdi d6i tuong thanh phan. Quan hé HAS-A gitta hai 16p thé hién mot
trong ba quan hé: két hgp (association), tu hop (aggregation) va hgp thanh
(composition) ma cac tai liéu vé thiét k&€ hudng ddi tuong thuong ndi dén. Gita hai
16p ¢6 quan hé két hop néu nhu cac déi twong thudc 16p nay can biét dén doi tuwong
thudc 16p kia dé€ cd thé thuc hién duoc cong viéc ctia minh. Chéng han, mét nguwoi
nhan vién chiu su quan ly cia mdt nguoi quan ly, ta c6 quan hé két hop ndi ti
Employee t6i Manager, thé hién ¢ viéc moi ddi tuong Employee c6 mot tham chiéu
boss ki€éu Manager. Hop thanh va tu hop 1a cac quan hé gitta mét d6i twong va
thanh phan ctia né (ciing 1a d6i tuong). Khac nhau 6 chd, véi quan hé hop thanh, déi
twong thanh phéan la phan khong thé thiéu duoc ctia d6i twong chira no, con véi
quan hé tu hgp thi nguoc lai. Vi duy, mgt cudn sach bao gom nhiéu trang sach va mot
cudn sach khong thé ton tai néu khong co trang nao. Do dé gitra Book (sach) va Page
(trang) c6 quan hé hgp thanh. Thu vién c6 nhiéu sach, nhung thu vién khong co
cudn sach nao van la mot thw vién, nén quan hé giita Library (thw vién) va Book la
quan hé tu hop. Java khdng c6 cdu tric nao danh riéng dé€ cai dat cac quan hé tu hop
hay hop thanh. Ta chi cai dit don gian bang cach dit vao ddi twong chu cac tham
chiéu téi dbi tuwong thanh phan, hay ndi cach khac la phan ra thanh cdc quan hé
HAS-A, chang han quan hé hop thanh gitta Book va Page c6 thé duoc phan ra thanh
'Book HAS-A ArrayList<Page>' va nhiéu quan hé 'ArrayList<Page> HAS-A Page'.
Céc rang budc khac dugc ddm bao bdi cac phrong thitc c6 nhiém vu khoi taehay
stra cac tham chiéu do.

Quay lai quan hé IS-A, c6 mot diém can lvu y: quan hé thira ké IS-A'chi ¢6 mot
chiéu. Vi du: "Tam gidc 1a mot hinh" 1a phat biéu c6 ly, nhung khang dinh theo chiéu
nguoc lai, "Hinh 1a mét tam giac", thi khong dung. C6 nhiéu hinli-}a hinh tam giac,
nhung ciing c6 v s6 hinh khong phai hinh tam giac.

Thuc ra, luu y trén 1a hién nhién, néu ta nhé dén mod talvé 16p con tai muc trude:
Lop con chuyén biét hoa 16p cha.

bén day, chiing ta chwa két thac cau chuyén vé guan hé thira ké. Chuong sau sé
ti€p tuc trinh bay vé cac van dé hudng ddi twong.’Mot sd giai phép thiét ké trong
chuwong nay sé duoc xem lai va cai tién.
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7.5. KHI NAO NEN DUNG QUAN HE THUA KE?

Muc nay liét ké mot s8 quy tac hudng dan viéc stt dung quan hé thira ké trong
thiét k&. Tai thoi diém nay, ta tam bang long véi viéc biét quy tac. Viée hiéu quy tac
néu chua tron ven thi sé dwoc bdi dap dan trong nhitng phan sau ctia cudn séach.

NEN dung quan hé thtra k& khi mot 16p 1a mot loai cu thé hon ctia mét 16p cha.
Vi duy, tai khoan tiét kiém (saving account) 1a mét loai tai khoan ngan hang (bank
account), nén SavingAccount la 16p con cua BankAccount la hop 1i.

NEN can nhic viéc thira k& khi ta ¢c6 mot hanh vi (ma da dwoc viét) nén duoc
dung chung gitta nhiéu 16p thudc cung mot kiéu tong quat nao d6. Vi du, Square,
Circle va Triangle trong bai toan ctia Dau va Tudt cung can xoay va choi nhac, nén
viéc dat cac chiic ndng d6 tai mot 16p cha Shape la hop li. Tuy vay, can luu y rang
mdc du thira k€ 1a mot trong nhing ddc diém quan trong cta lap trinh hudng déi
twong nhung nd khong nhat thiét la cach t6t nhat cho viéc tai st dung hanh vi. Quan
hé thtra ké gitip ta khoi ddng viéc tai st dung, va né thuong la lwa chon dung khi
thiét k&, nhung cac mau thiét k& sé gitip ta nhan ra nhitng lwa chon khdc tinh t& va
linh hoat hon.

KHONG NEN dung thita k& chi nham muc dich tai st dung ma ctia mot 16p
khéc, trong khi quan hé gitta 16p cha va 1ép con vi pham mot trong hai quy tic &
trén. Vi du, gia st ta da viét cho 16p DoorBell (chudng ctra) mot doan ma danh riéng
cho viéc in, va gio ta can viét ma cho chitc nang in caa 16p Piano. Khong nén vi nhu
cau d6 ma cho Piano lam 16p con ctia DoorBell. Pan piano khong phai 1a mot loai
chudng goi ctra. (Giai phap nén chon cho tinh hudng nay la: phan ma cho chirc nang
in nén duoc dat trong mét 16p Printer, va cac 16p can cé chikc nang in sé hudng loi ti
16p Printer d6 qua mot quan hé HAS-A.)

KHONG NEN dung quan hé thira k& néu 16p con va 16p cha khong qua duoc
thtr nghiém IS-A. Hay tuw kiém tra xem 16p con cé phai la mét kiéu chuyén biét cua
16p cha hay khong. Vi du: Bike IS-A Vehicle (xe dap 1a mot phuong tién giao thong)
hop li. Nhung Vehicle 1S-A Bike (phuong tién giao thong la mot loai xe dap)thi
khong duoc.

7.6. LOI ICH CUA QUAN HE THUA KE

Quan hé thtra k€ trong thiét k&€ mang lai cho ta rat nhiéu diéu.

Loi ich th® nhét: tranh 13p cac doan ma bi trung lap. Ta%eo thé loai bo dugc
nhitng doan ma trung l§p bang cach téch ra cac hanh vi chyngictia mdt nhém céc 16p
ddi tuong va dua phan ma dé vao mot 16p cha. Nho d6, khi ta can stra no, ta chi can
cap nhat ma & duy nhat mét noi, va sira déi do ¢ hiéu hetai tdt cd cdc 16p ké'thira hanh
vi dé. Cong viéc goi gon trong viéc stta va dich 16p-chia. Tém lai: ta khong phai dong
dén cac 16p con!
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Véi ngdn ngir Java, chwong trinh 1a mot tap cac 16p. Do d6, ta khong can phai
dich lai cac 16p con d€ cé thé dung duoc phién ban méi cuia 16p cha. Doi hoi duy
nhat la phién ban méi cta 16p cha khong phd v cai gi cua 16p con. Nghia cu thé cta
tir "pha v4" trong ngtr canh trén sé duoc trinh bay chi tiét sau. Tam thoi, ta chi can
hiéu rang hanh dong d6 c6 nghia 1a stra cai gi d6 tai 16p cha ma 16p con bi phu thudc
vao, chang han nhu stta kiéu tham s8, hay kiéu tra vé, hodc tén ctia mot phuwong
thitc nao do.

Loi ich tht hai: ta dinh nghia dugc mot giao thitc chung cho tap cac 16p gan két
v6i nhau boi quan hé thira k&, Quan hé thita k& cho phép ta dam bao rang tat ca cac
16p con ctia mot 16p déu cd tat ca cac phuong thirc” ma 16p dé cd. Bo6 1a mot dang
giao thitc ma 16p d6 tuyén bd véi tat ca cac phan ma khac rang: "TAt ca cac thé loai
con cua toi (nghia la cac 16p con) déu c6 thé lam nhiing viéc nay, voi cac phuong
thiec trong nhuw thé nay...". N6i cach khéc, ta thiét 1ap mot hop dong (contract).

| Animal | e
day la tuyén bé,réng bajt ctr Animal
makeNoise() nao ciing cd thé lam bon viéc do.

eat() Nghia Ia cac phuong thirc voi céc

fc';en?(()) kiéu tham s6 va gid trj tré vé d6

Luu y rang, khi néi vé Animal bat ki, y ta dang néi vé ddi twong Animal hay ddi
twong thudc bit cir 16p nao c6 Animal la t6 tién trong cdy pha hé. Khi ta dinh nghia mot
kiéu tong quat (16p cha) cho mét nhém cac 16p, bat ¢t 16p con nao trong nhom dé
déu c6 thé dung thay cho vi tri cua 16p cha. Ta da c6 Wolf la mot loai con cta
Animal; mot d6i twong Wolf co tat ca cac thanh vién ma mot ddi twong Animal co.
Vay thi 16-gic hién nhién: mét d6i twong Wolf cé thé duoc coi la thudce loai Animal;
noi nao dung dugc Animal thi cting dung duwoc Wolf.

Ta bat dau cham dén phan thi vi nhat ctia 1ap trinh huéng d6i tuong: da hinh.
7.7. DA HINH

Trudce khi trinh bay vé da hinh, ta nhéc lai mét chiit vé cach khai bdo matfham
chiéu va tao mét déi twong.

Wolf w = new Wolf(); ‘Wolf

w

Wolf doi twong Wolf

ca tham chiéu va dbi tuong déu cung la kiéu Wolf

7 Néu mudn ndi that chinh x4c thi phai la "tat ca cdc phuohg thirc thira ké duoc”. Tam thoi, nd co

nghia la "cac phuong thitc public”, nhung ta sé tinh chinh dinh nghia nay sau.
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Trong vi du trén, tham chiéu w duoc khai bao b:f,mg lénh Wolf w, ddi tuong 16p
Wolf duregc khai bdo bang 1énh new Wolf. Piém dang chu y 1a kiéu ctia bién tham
chiéu va kiéu cuia d6i tuwong cung la Wolf.

Vi da hinh thi sao? Day la vi du: w duwgc khai bao thudc kiéu Animal, trong khi
ddi tuong van dugc tao theo kiéu Wolf:

Animal w = new Wolf(); ‘WIIf

w

Animal doi twong Wolf

tham chiéu kiéu Animal, trong khi déi tuong kiéu Wolf

V6i da hinh, tham chiéu cé thé thudc kiéu 16p cha cia 16p ciia déi twong duoc
tao. Khi ta khai bao mot bién tham chiéu thudc kiéu 16p cha, né ¢ thé duwoc gan véi
bat ¢t d6i twong nao thudc mét trong cac 16p con.

Ddc tinh nay cho phép ta c6 nhitng thit thu vi kiéu nhu mang da hinh. Vi dy,
trong Hinh 7.2, ta khai bao m¢t mang kiéu Animal, nghia la mdt mang d€ chita cac
déi tuwong thudc loai Animal. Nhung sau dé ta lai gén vao mang cac déi twong thudc
cac 16p con tuy y cua Animal. Va vong lap duyét mang sau d6 la phan tha vi nhét
lién quan dén da hinh - y trong tam caa vi du. Tai d6, ta duyét tir dau dén cudi
mang, véi modi phan tir mang, ta goi mot trong cac phuwong thirc Animal tir tham
chiéu kiéu Animal. Khi i chay tt 0 téi 4, animals[i] lan luot chiéu téi mét d6i tuong
Dog, Cat, Wolf, Hippo, Lion. Két qua cua animals[i].eat() hay animals[i].roam() déu
la: mdi ddi teong thuc hién dung phién ban thich hop voi loai ctia chinh minh.

Animal[] animals = new Animal[5];
animals[@] = new Dog(); .
mang duoc khai bao kiéu Animal

an}mals[l] = new Cat()‘; . <«——— nhung lai chira déituqng thude du
animals[2] = new Wolf(); loai I6p con cta Animal
animals[3] = new Hippo();

animals[4] = new Lion();

for (int i = @; i < animals.length; i++) {
animals[i].eat(); ner 50 001 oh thive cho t
R R . vong ldp goi phuong thire cho timg
animals[i].roam(); \ Animal, nhung méi déi tong lai

} thue hién dung cong viéc cia minh

Hinh 7.2: Mang da hinh

Tinh da hinh con c6 thé thé hién ¢ kiéu dit liéu ctia d6igd-va gia tri tra vé.
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class Vet {
public void giveShot(Animal a) {
// give a a shot, vaccination for example

a.makeNoise(); ) )
} tham so Animal chap nhan
} kiéu Animal bat ki lam doi s6

Vet v = new Vet();
Dog d = new Dog();

Cat c new Cat(); makeNoise() cua Dog dugrc thurc thi
v.giveShot(d); 4/”””///////////

v.giveshot(c); «——— makeNoise() ctia Cat duoc thuc thi

Hinh 7.3: Tham s6 da hinh

Trong vi du Hinh 7.3, tai phuwong thic giveShot(), tham s Animal chdp nhéan
d6i s6 thudc kiéu Animal bat ki. Doan ma bén dudi da goi giveShot() Ian lwot voi d6i
s0 1a cac ddi twong Dog va Cat. Sau khi bac si thu y (Vet) tiém xong, makeNoise()
duoc goi tir trong phuong thire giveShot() cho ddi twong Animal ma a dang chiéu
tdi. Mdc du a 1a tham chiéu thudc kiéu Animal, nhung d6i twgng nd chiéu t6i thudc
16p nao quyét dinh phién ban makeNoise() nao duoc chay. Két qua la phién ban cua
Dog dwoc chay cho d6i twong Dog, va phién ban cta Cat duoc chay cho d6i tuong
Cat.

Nhuw vay, vdi da hinh, ta c6 thé viét nhiing doan ma khong phai sita d6i khi ta
bd’ sung 16p con méi vao chuong trinh. L&y vi du 16p Vet trong vi du vira roi, do st
dung tham s6 kiéu Animal, phan ma nay c6 thé dung cho 16p con bat ki ctia Animal.
Bén canh cac 16p Lion, Tiger...sdn cd, néu ta mudn bs sung loai dong vat méi, chang
han Cow, trong khi van muén tan dung 16p Vet, ta chi can cho 16p méi &6 1a 16p con
ctia Animal. Khi d6, cic phuong thiic ctia Vet van tiép tuc hoat dong duoc véi 16p
méi, mdc du khi viét Vet ta khong cé chut théng tin gi vé cac loai con ciia Animal ma
no sé hoat dong cung.

Tém lai, da hinh la gi? Theo nghia tong quat, da hinh la kha nang ton tai ¢ nhiéu
hinh thic. Trong hudng d6i teong, da hinh di kem véi quan hé thira k€ va co haidac
diém sau: (1) cac d6i twong thudc cac 16p dan xudt khac nhau c6 thé duge.d6i xt
nhu nhau, nhu thé ching 1a cic ddi tuong thudc 16p co s, chang haned thé gui
cung mot thong diép t6i ddi tuwgng; (2) khi nhan dwoc cung moét thong, diép do, cac
ddi tuong thude cac 16p dan xuat khac nhau hidu né theo nhitng cach khéac nhau.

Ta da thay ddc diém thit nhat thé hién 6 viéc ta c6 thé dung tham chiéu kiéu 16p
cha dé chiéu tdi cac ddi tuwong thudc 16p con nhu thé chung déu la cac ddi tuong
thudc 16p cha, trong cac vi du gan day la tham s6 Animal éhép nhén cac ddi so kiéu
Dog va Cat, Vet d6i xt véi cac loai con ctia Animal mdt‘cach thong nhat nhu thé
ching déu thudc loai Animal. Dac diém tht hai thé.hién & viéc khi ta goi phuong
thirc ctia d6i twong tir tham chiéu kiéu cha, phiénibdn dwoc goi tuy theo déi twong
thudc loai cu thé gi. Két qua cua cung mot 1énh a.makeNoise() la makeNoise() cua
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Dog duoc goi néu a dang chiéu t6i doi twong Dog, makeNoise() cua Cat duoc goi
néu a dang chiéu téi d6i twong Cat.

7.8. GOI PHIEN BAN PHUONG THUC CUA LOP CHA

Do6i khi, tai mot 16p con, ta cai de mot hanh vi ctia 16p cha, nhung ta khong
mudn thay thé hoan toan ma chi mudn bd sung mot s6 chi tiét. Chang han, 16p
Account dai dién cho tai khoan ngan hang chung chung. N6 cung cdp phuong thiic
withdraw(double) v6i chitc nang rut tién, phuong thirc nay thuc hién quy trinh rat
tién co ban: trir s tién rut khoi s6 du tai khoan (balance). FeeBased Account la loai
tai khoan ngan hang thu phi d6i véi mai [an rut tién, nghia 1a bén canh quy trinh rat
tién co ban, n6 con lam thém mét viéc 1a trir phi rat tién khoi s6 du tai khoan. Nhuw
vay, FeeBased Account c6 can dén ndi dung ctia ban withdraw() duoc Account cung
c&p san, nhung van phai cai dé vi noi dung d6 khong dt dung. Ta ciing khéng mudn
chép ndi dung ban withdraw() ctia Account vao ban ctia FeeBased Account. Thay vao
dé, ta mudn cé cach goi phuong thirc withdraw() ciia Account tir trong phién ban cai
de tai FeeBased Account.

Tém lai, tir trong phién ban cai de tai 10p con, ta mudn goi dén chinh phuong
thirc d6 cta 16p cha, ta phai lam nhu thé nao? Tur khda super cho phép goi dén cach
thanh vién duoc thira ké. Phuong thirc withdraw() cua FeeBasedAccount cé thé
dwoc cai ddt dai loai nhu trong Hinh 7.4

public class Account {
private double balance = ©;
public void deposit(double money) {
balance += money;

public void withdraw(double money) {
balance -= money;
}
}

public class FeeBasedAccount extends Account {
double fee = 10;
public v0}d withdraw(double money) { goi phuong thirc
super.withdraw(money); <« (iaiopcha
balance -= fee;
}
}

Hinh 7.4: Goi phién ban phwong thirc cla I&p cha.

Mot tham chiéu t6i ddi tuwong thudce 16p con sé ludn ludr-goi phién ban madi nhat
— chinh la phién ban cua 16p con néu cé. Do la cach hoat-tdng cua da hinh. Tuy
nhién, tir khoa super cho phép goi phién ban cti hon =/phién ban ma 16p con duwoc
thira ké.
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Tt khoa super cta Java thuc chat 1a mot tham chiéu t6i phan duoc thira k€ cta
mot ddi teong. Khi ma ctia 16p con diing super, chang han nhuw trong 161 goi phuwrong
thirc, phién ban duoc thira ké sé chay.

7.9. CAC QUY TAC CHO VIEC CAI DE

Khi ta cai de mot phuong thirc cia 16p cha, ta dong y tuan thu hgp déng ma 16p
cha da cam két. Chang han, hop dong néi rang "toi khong 18y d6i s8 va toi tra vé mot
gia tri boolean". N6i cach khac, cac kiéu d6i s6 va kiéu tra vé cua phién ban méi ctia
phuong thiic phai trong gidng hét véi ban cua 16p cha.

Cac phuong thirc chinh 1a hop dong.

Nhé lai rang, véi mbi 10i goi phuong thiic, trinh bién dich dung kiéu tham chiéu
d€ xac dinh xem ta c6 thé goi phuong thitc d6 tir tham chiéu d6 hay khong. Vi mot
tham chiéu kiéu Appliance (thiét bi dién) chiéu téi mot ddi twong ElectricFan (quat
dién), trinh bién dich chi quan tam xem 16p Appliance c6 phwong thitc ma ta dang
goi tir tham chiéu Appliance hay khéng. Con khi chwong trinh chay, mdy ao Java
khong dé€ y dén kiéu tham chi€éu (Appliance) va chi quan tam dén d6i tuong
ElectricFan thuc t& dang nam trong bd nhé heap. Do d6, néu trinh bién dich da chap
thuén 101 goi phuong thirc, 101 goi d6 chi ¢ thé hoat dong duwoc néu nhu phién ban
cai de cling c6 cac tham s va kiéu tra vé giong nhu phién ban ctia Appliance. Khi ai
dé dung mot tham chiéu Appliance goi turnOn() khong cé d6i sO, phién ban
turnOn() ctia Appliance s€ duoc chay, ngay ca khi ElectricFan c6 mot ban turnOn()
v6éi mot tham sd int. N6i cach khac, don gian 1a phuong thic turnOn(int level) tai
ElectricFan khong de phién ban turnOn() khong tham sd tai Appliance!

AppliCnce

pLblic bl le[n tLrnON()
pLblic bl leln tLrnOff()

/V\l\

MicrowaveOven ElectricFan
private boolean turnOn(int level) public boolean turnOn(int level)
Khéng hop 1é! bay khéng phai override. >
phuwong thiee override khéng khoéng duwoc stra tham s tai
duoc that chat quyén truy nhép. phurong thirc override!
Ciing khéng phai overload hop Ié Thuc ra, day la overload.hop €.

vi ta khéng stra tham sé

Hinh 7.5: Vi du v& cai dé sai.

Viéc cai de phai tuan thu cac quy tac sau:
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1. Danh sich tham s phai trung nhau, ki€u gia tri tra vé phai twong thich. Hop
dong cta 16p cha quy dinh quy cdch ma cac phan ma khac st dung cac phuong
thirc ctia n6. Phuong thire ctia 16p cha c6 thé duoc goi véi danh sach d6i s6 nhw
thé nao thi ciing c6 thé goi phuong thirc ctia 16p con v6i danh sach déi s6 do.
Phuong thttc ctia 16p cha tuyén bg kiéu tra vé 1a gi, thi phuwong thic cua 16p con
cting phai khai bdo chinh kiéu tra vé d6 hodc mot kiéu 16p con cua kiéu d6. Nho
lai rang mot ddi teong thudc 16p con phai duge dam bao cé thé lam duogc bat ct
thr gi ma 16p cha da tuyén bg, do d6, viéc tra vé doi twong 16p con & vi tri cta
ddi tuong 16p cha la viéc an toan.

2. Phuong thirc dé khong dwgc giam quyén truy nhip so véi phién ban cta 16p
cha. Noi cach khac, quyén truy nhap ma phién ban cta 16p con cho phép phai
bang hodc rong hon phién ban ctia 16p cha. Ta khong thé cai dé mot phuong thitc
public bang mot phién ban private. Néu khong, tinh hudng xay ra la mot 1oi goi
phuong thitc da duoc trinh bién dich chdp nhan vi tudng la phuong thirc public
nhung dén khi né chay lai bi may 4o ttr chdi vi phién ban dwoc goi lai 1a private.

Nhu vay, ta da hiéu thém vé hai mic quyén truy nhép: private va public. Con
hai mitc quyén truy nhap khdc sé duoc néi dén trong Muc 7.11. Ngoai ra con c6 mdt
quy tac khac vé cai deé lién quan dén xt Iy ngoai 1§, ta sé ndi vé quy tac nay tai
Ch-—ng 10.

7.10. CHONG PHUONG THUC

Céc vi du vé cai de sai trong muc trude da no6i dén khai niém cai chong phuwong
thtec (method overload).

Cai chong phwong thike chi don gian la ¢6 mot vai phuong thike trung tén nhung
khac danh sach d6i s6. Phuong thiic chong khong lién quan dén da hinh hay thtra
ké. Mot phuong thiee cai chong khong phai phuong thic cai de.

Cai chong phuong thitc cho phép ta tao nhiéu phién ban ctia mdt phuong thic,
moi phién ban chap nhan mot danh sach d6i sd khac nhau, nhdm tao thuan loixcho
viéc goi phuwong thtic.
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public class Cow {
public void moo() {
System.out.println(name + " says Moooo...");

public void moo(int n) { Cow
System.out.print(name + " says");
for (int 1 = 0; i < n; i++)
System.out.print(" Moooo..."); moo()
System.out.println(""); moo(int n)
¥
}

Hinh 7.6: Vi du v& phuwong thirc chdng

Ta sé con quay lai cac truong hop ap dung cai chong khi noéi vé cac ham khoi tao
(constructor) trong Ch--ng 9.

Do co ch€ cai chong phuong thic khong phai tuan tha hop dong da hinh do 16p
cha quy dinh, cdc phuong thirc chong c6 tinh linh hoat cao hon.

e Kiéu tra vé c6 thé khac nhau. Ta cé thé tuy y thay doi kiéu tra vé tai cac phuong
thitc chong, mién 1a danh séch d&i s6 khac nhau.

e Khac biét duy nhat & kiéu tra vé la khong da. Néu khong, d6 khong phai 1a viéc
cai chong hop 1¢, trinh bién dich sé cho rang ta dang dinh cai dé phuong thitc. D&
overload, ta nhat dinh phai stta danh sach tham sé.

e (6 thé ndi rong hodc han ché€ quyén truy nhap tuy y. Ta c6 thé tuy y thay doi
quyén truy nhdp ctia phwong thitrc chdng vi phuwong thiic méi khong bi budc
phai tuan theo hop dong da hinh, néu co, ctia phuong thtc ci.

7.11. CAC MUC TRUY NHAP

bén day, ngoai hai tir khoa public va private quy dinh murc truy nhéap, ta da c6
thé hoc thém vé loai protected (duoc bao v€). Muc nay tong két cac kién thire vé cac
loai quyén truy nhap ma Java quy dinh.

Ta c6 bon mitc truy nhap (access level) va ba tir khéa twong tng private,
protected va public, mtrc con lai la mic mdc dinh khong can tir khoa. Cac mmpe truy
nhap duogc liét ké theo thit tw ttt chat tdi long nhw sau:

e mitc private: chi ¢ ma bén trong cuing mot 16p mdi co6 thé truy nhap duoc nhitng
thi private. private & day c6 nghia "cua riéng 16p" cht khong phiai "ctia riéng doi
twong". Mot d6i tuong Dog c6 thé stra cac bién private hay.'goi phuong thtc
private cia mot ddi twong Dog khac, nhung mot d6i tuong Cat thi thdm chi
khong 'nhin thdy' cac thit private cua Dog. Cac d6i tugng Dog ciing khong thé
'nhin thdy' cac bién / phuwong thirc private cta cac déftuong Animal ma né thira
ké. Vay nén ngudi ta ndi rang 16p con khong thita k& cac bién / phuwong thitc
private cua 16p cha.
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e mitc truy nhap mac dinh: cac bién/phuong thic véi mie truy nhap mac dinh caa
mot 16p chi cé thé dugc truy nhap béi ma nam bén trong cling mot géi véi 1p
do.

* muc protected: cac bién/phuong thitc véi muic protected ciia mot 16p chi ¢é thé
duoc thira ké boi cac 16p con chau cta 16p d6, k& ca néu 16p con d6 khong nam
trong cung mot goi voi 16p cha.

e mitc public: ma ¢ bat ¢t dau ciing c6 thé truy nhéap cac thi public (16p, bién thuc
thé, bién 16p, phwong thitc, ham khoi tao...)

public va private la hai mitc dugc sit dung nhiéu nhét. Mtkc public thuwong dung
cho cac 16p, hang (bién static final, xem chi tiét tai Muc 10.6), cac phrong thitc danh
cho muc dich twong tac voi bén ngoai (vi du cdc phuong thike get va set), va hau hét
cac ham khéi tao. private duwgc dung cho hau hét cac bién thuc thé va cho cac
phuong thitc ma ta khéong mudn duwoc goi tir bén ngoai 16p (cac phuong thire danh
riéng cho cac phuong thitc public ctia 16p d6 stt dung).

Mtic méc dinh duoc dung d€ gidi han pham vi trong mot goi (xem thém vé goi
tai Phu luc B). Nguoi ta dung gidi han nay vi géi duoc thiét ké' 1a mdt nhém céc 16p
cong tac véi nhau nhue 1a mot tap hop gan bé véi nhau. Trong khi tat ca cac 16p bén
trong cing mot g6i thuong can truy nhap 1an nhau, chi c6 mot nhém trong s dé can
phai dé€ 10 ra ngoai goéi, nhom nay sé dung cac mitc public hay protected mot cach
thich hop. Luu y rang néu 16p cé mtic protected, thi cic phwong thitc bén trong né
du cé thudc mtec public thi bén ngoai cing khong thé nhin thay', do khong thé nhin
thay 16p chira cac phuong thice do.

Mtic protected gan nhu gidng hét véi mitc mic dinh, chi khac & chd: né cho
phép cac 16p con thira k& cac thit protected ctia 16p cha, ké ca khi 16p con nam ngoai
goi chira 16p cha. Nhuw vdy, muic nay chi dp dung cho quan hé thira k&. Néu mot 16p
con nam ngoai géi ¢ mot tham chidu téi mot d6i tuwong thudc 16p cha, va gia st 1op
cha nay ¢6 mot phuong thirc protected, 16p con cling khong thé goi phuong thire d6
ttr tham chiéu dé. Cach duy nhat d€ mot 16p con c6 kha ndng truy nhap mét phwong
thitc protected la thira ké phuong thirc d6. No6i cach khéc, 16p con ngoai géi khiong
thé truy nhdp phwong thic protected, né chi sé hitu phuwong thitc d6 qua quan hé
thira ké.

Nhitng di€ém quan trong:

¢ L&p con chuyén biét hoa 16p cha ctia no.

e L&p con thira ké tit ca cac bién thuc thé va phwong thirc public cua 16p cha,
nhung khong thira ké cac bién thuee thé va phuong thikc private ctia 16p cha.

e (6 thé cai de cac phuong thire duoc thira ké; khdrig thé cai de cac bién thuc thé
duoc thira ké (tuy c6 thé gan tri lai tai 16p con, nhung day 1a hai viéc khac nhau)
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Dung thtt nghiém IS-A dé€ kiém tra xem cdu trtc thira k€ cta ta c6 hop 1i hay
khong. Néu X 14 16p con ctia Y thi khang dinh X IS-A Y phai hop ly.

Quan hé IS-A chi ¢c6 mot chiéu. Con séi nao cling la dong vat, nhung khong phai
con vat nao cing la cho séi.

Khi m¢t phuong thitc dwoc cai de tai mot 16p con, va phrong thitrc d6 duoc kich
hoat cho mot ddi tuong ctia 16p d6, thi phién ban tai 16p con sé duoc chay (cai gi
O thap nhat thi dwoc goi).

Néu 16p B 1a 16p con ctia A, 16p C 1a 16p con caia B, thi moi d6i twong B thudc loai
A, mbi d8i tuong C thudc loai B, va mdi d6i twong C ciing thudc loai A. (quan hé
IS-A)

D€ goi phién ban phuong thirc ctia 16p cha tir trong 16p con, stt dung tir khoa
super lam tham chiéu t6i 16p cha.
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Bai
1. D
a)

b) Trong quan hé

<)

tap
ién tir thich hop vao cac chd trong dudi day

Cac thanh vién c6 mtic truy nhap ctua 16p cha c6 thé duoc truy
nhap tit trong 16p cha va 16p con.

mot doi tuwong cua mot 16p con ¢ thé dugce doi
xtr nhw mot d6i tuwong thudce 16p cha.

Trong quan hé gitra hai 16p, doi twong ctia mot 16p nay cé bién
thuc thé la tham chiéu toi d6i tuwong thudc 16p kia.

2. Cac phat biéu sau day dung hay sai:

a)

Quan hé HAS-A duoc cai dit bang co ché thira ké.

b) Lép O t6 ¢ quan hé IS-A ddi véi cac 16p Banh 1ai va Phanh.

<)

Khi 16p con dinh nghia lai mot phwong thitc ctia 16p cha trong khi gi nguyén
danh sach tham s6 ctia phwong thiic do, 16p con duoc goi la da cai chong
phuong thitc cta 16p cha.

d) Co thé doi xtr voi cac d6i twong 16p cha va cac d6i tugng 16p con nhw nhau.

3. H

1

oan chinh cai ddt sau d€ c6 két qua hién thi nhu trong hinh

public class MonsterTestDrive {
public static void main(String[] args) {
Monster[] ma = new Monster[3];

ma[@] = new Vampire();
ma[1] = new Dragon();
ma[2] = new Monster();

for (int i =0; i < 3; i++) {
ma[x].frighten(x);
}

} % java MonsterTestDrive
} a bite?
breath fire
class Monster { arrrgh
// insert code here

}

class Vampire extends Monster {
// insert code here

}

class Dragon extends Monster {
boolean frighten(int degree) {
System.out.println("breath fire");
return true;
}
}
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4. Cho chuong trinh sau véi mot 6 trong.

class A {
int ivar = 7;
void m1() {
System.out.print("A's m1, ");

void m2() {
System.out.print("A's m2, ");

void m3() {
System.out.print("A's m3, ");

} } class B extends A {

void m1() {
System.out.print("B's m1, ");

}
} class C extends B {

void m3() {
System.out.print("C's m3, " + (ivar + 1));

}
} public class MixedUp {
public static void main(String[] args) {
A a new A();
B b new B();
Cc new C();
A a2 = new C();

¥
¥

Néu dién vao 6 d6 cac lénh ¢ dudi day thi két qua ctia chuong trinh 1a gi?
a) b.ml1(); cm2(); a.m3();

b) c.ml(); c.m2(); c.m3();

¢) a.ml(); b.m2(); c.m3();

d) a2.m1(); a2.m2(); a2.m3();
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5. Viét cac 16p Person, Employee, Manager nhu thiét ké trong so d6 sau. Bo sung
cac phuong thiee thich hop néu thdy can. Binh nghia lai cdc phuong thtc
toString() cho phtt hop véi dit liéu tai mdi 16p.

Person
- name: String
- birthday: String
+ getName():String
+ toString(): String

Employee

- salary: double

+ getSalary(): double
+ toString(): String

f

Manager

- assistant: Employee

+ setAssistant()
+ toString(): String

Viét 16p PeopleTest d€ chay tha cac 16p trén: tao mét vai doi teong va in thong
tin ctia chung ra man hinh. Trong ham main ctia 16p PeopleTest, tao mdt mang kiéu
Person, gan ba d6i twong o trén vao mang, roi dung vong lgp d€ in ra thong tin vé
cac ddi tuong trong mang.

Poc Phu luc B. Tach cac 16p Person, Employee vao trong goéi peoples. Dat
Manager va PeopleTest & goi mic dinh (ndm ngoai goéi peoples). Chinh lai cac khai
bdo quyén truy nhap tai cac 16p d€ chuong trinh viét ¢ trén lai chay duoc.
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6. Viét cac 16p Account, NormalAccount, NickeINDime, Gambler vé cac loai tai
khoan ngan hang theo md ta sau: Thong tin vé moi tai khodn ngan hang gom c6
s6 dw hién tai (int balance), sd giao dich da thuc hién ké tix dau thang (int
transactions). Moi tai khoan can dap ting cac thao tac sau:

a) Mot ham khoi tao cho phép md mot tai khoan méi véi mot sd du ban dau cho
truedc;

b) Cac phuwong thic boolean deposit(int) cho phép guai tién vao tai khoan,
boolean withdraw(int) cho phép rat tién tir tai khoan. Cac phwong thitc nay
tra vé true néu giao dich thanh cong, néu khong thi tra vé false, tuong tw cap
nhat s6 dém giao dich.

¢) Phuong thirc void endMonth() thyc hién tat toan, sé duwgc moé dun quan 1i tai
khoan (ndm ngoai pham vi bai nay) goi dinh ki vao cac thoi diém cudi thang.
Phuong thitc nay tinh phi hang thang néu c6 bang cach goi phuwong thiic int
endMonthCharge(), trit phi, in thong tin tai khoan (sd dw, s6 giao dich, phi),
va dit lai s6 giao dich vé 0 dé sn sang cho thang sau.

d) phuong thiic endMonthCharge() tra vé phi tai khoan trong thang vira qua.

Phi tai khoan dugc tinh tuy theo titng loai tai khoan. Loai NormalAccount tinh
phi hang thang 1a 10.000 dong. Loai NickeINDime tinh phi theo s lan rut tién,
phi cho méi Ian rat 1a 2000 déng, cudi thdng méi thu. Loai Gambler khong tinh
phi cudi thang nhung thu phi tai tirng lan rat tién theo xac suat nhw sau: Voi xac
sudt 49%, tai khoan khéong bi hut di dong nao va giao dich thanh céng mién phi.
Vi xéc suat 51%, phi rat tién bang dtng s6 tién rat duoc.

Account la 16p cha cia NormalAccount, NickeINDime, va Gambler. Can thiét ké
sao cho tai stt dung va tranh ldp code dwgc cang nhiéu cang tot.
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chuong 8.  LOP TRUU TUONG VA INTERFACE

Thira k€ mdi chi la khoi dau. D€ khai thac co ché da hinh, cac ngon ngtt 1ap trinh
hudng déi twong cung cap cac co ché kiéu triru twgng (abstract type). Céc ki€u triru
twong co cai dat khong day du hoac khong ¢ cai dat. Nhiém vu chinh ctia ching la
gitr vai tro ki€u tong quat hon cua mot sd cac kiéu khac. Kiéu trtru twgng khong hé
o cai dat 1a cac interface (khong phai khai niém giao dién d6 hoa nguoi dung GUI).
Kiéu trtru tuwong co cai dat mot phan la cac 16p triru tuwong. Ching mang lai su linh
hoat va kha nang mé réng cho thiét ké€ hudng déi twong. Vi du cudi chuong trude vé
16p Vet c6 thé hoat dong v6i loai Animal bat ki da cham vao bé mat cua van dé. Ta
s€ ban vé cac kiéu triru tuwong trong chuwong nay.

8.1. MOT SO LOP KHONG NEN TAO THUC THE

Nho lai thiét ké cay pha hé cac loai dong vat ma ta da lam trong chuwong trudc.
D6 1a giai phap khong t6i. Ta da thiét ké sao cho cac doan ma bi trung 1dp la toi
thiéu, va ta da cai dé nhitng phwong thirc ma ta cho 1a nén c¢é cai dat cu thé cho cac
16p con.

Animal
picture
food
hunger
boundaries
location
makeNoise()
eat()
sleep()
roam()
Feline Canine
/ roam() roam()
Lion Hippo V\
Wolf
makeNoise() . makeNoise()
eat() Cat Tiger eat() Dog
makeNoise()
eat()
makeNoise() makeNoise() makeNoise()
eat() eat() eat()
chaseGats()

D¢ 1a giai phap t6t néu nhin tir géc dd da hinh, bdi vi ta cd thé thiét ké cac
chwong trinh dung Animal véi cac ddi s6 kiéw'Animal (k€ ca khai bdo mang
Animal), sao cho ki€u Animal bat ki - ké’ cd nhiing kiéu ta chua bao gio nghi t6i — co
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thé duoc truyén vao va st dung tai thoi gian chay. Ta da dat vao Animal giao thitc
chung cho t4t ca cac loai Animal (b6n phuong thitc ma ta tuyén bd rang loai Animal
nao cling cd), va ta sdn sang xay dung cac ddi trong mdi loai Lion, Tiger va Hippo.

Tt vi du ctia cac chuong trude, ta da quen thudc voéi viéc tao va dung doi tuong
Dog, Cat, Wolf, viéc tao d6i twgng mdi kiéu Lion hay Tiger ciing khong c6 gi ddc
biét. Nhung néu ta tao mot dbi twong Animal thi sao? Mot con déng vat chung
chung trong né nhu thé nao? N6 ¢6 hinh gi? mau gi? to ¢d nao? c6 mdy chi? mdy
mat? Doi twong Animal chira cac gid tri gi tai cac bién thuc thé? Ta dung mot doi
twong Animal cho viéc gi néu khong thé tra loi cac cau hoi trén?

Tuy nhién, ta lai can mot 16p Animal cho co ché thira ké va da hinh. Va ta muén
rang cac 1ap trinh vién chi tao cac d6i twong thudc cac 16p con it triru twong hon ctia
Animal, ch khong bao gio tao d6i twong ctia chinh 16p Animal. Ta muén cac déi
twong Tiger, Lion, Dog, Cat, ta khong mudn cac ddi twong Animal.

Ta 1ldy mot vi du khac. Mot thu vién d6 hoa cho phép vé (draw), xda (erase), di
chuyén (move) cac hinh d6 hoa. Trong d6 thw vién c6 cac 16p Circle (hinh tron),
Rectangle (hinh chi nhat)... va d€ c6 thé tan dung quan hé thtra k&€ va khi can c6 thé
xtt Iy dong loat cac thanh phan ctia mot ban vé chang han, thu vién cé thém 16p tong
quat Shape (hinh) 1a 16p cha chung ctia cac hinh d6 hoa dé. Liéu c6 khi nao ta can tao
mot d6i tuong thudc 16p Shape? N6 c¢6 hinh dang nhu thé nao? Lam thé nao dé
vé/x6a nd? Ta viét ndi dung gi cho cac phuong thirc draw va erase cuia 16p Shape?
Chang 1é d€ trong hodc thong bao gi d6? Lo ¢ ai tao mdt ddi twong Shape roi goi
phuong thitc ma dang ra n6 khong nén lam gi?

Mot 16p cha khong bao gio duoc dung dé tao ddi twong duoc goi la 16p co sé
triru twgng, hay ngan gon 1a 16p triru twgng (abstract class). V6i nhitng 16p thudc
dién ndy, trinh bién dich s& bao 18i bat ctr doan ma nao dinh tao thuc thé cta lop dé.
T4t nhién, ta van c6 thé dung tham chiéu thudc kiéu 16p triru tuong. Thuc ra day la
muc dich quan trong nhat cta viéc st dung 16p triru tuwgng - d€ c6 da hinh cho d6i
s0, kiéu tra vé, va mang. Bén canh d6 la muc dich st dung 16p triru twgng lam noi
dat cac phuong thire dung chung d€ cac 16p con thira ké.

Khi ta thiét k& cdu truc thira k€, ta can quyét dinh 16p nao triru twong, 1op.mao cu
thé. Céac 16p cu thé (concrete) 1a cac 16p du dac trung dé€ c6 thé tao thucthe. Trong
pham vi 1ap trinh, mot 16p cu thé c6 nghia don gian la: ta dwgc phép tao’ddi tuong
thuoc loai dé.

Cac 16p ta van thay trong cac vi du tit dau cudn sach nay déu'la cac 16p duoc
khai bdo la 16p cu thé. D€ quy dinh mét 16p la triru twong, ta-ddt tir khoa abstract
vao dau khai bao 16p. Vi du:

abstract class Canine extends Animal {
public void roam() { }

}
Két qua la trinh bién dich sé khong cho phép ta tao thuc thé caa 16p d6 nira.
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public class CanineTestDrive {
public static void main(String [] args) {
Canine c;
¢ = new Dog();
¢ = new Canine(); <—— trinh bién dich s& bao 16, )
c.roam(); 16p C?nine triru tirong nén khéng thé
} tao doi twong Canine

<«——— 0k, co thé dung tham chiéu kiéu triru turong

Mot 16p triru twong gan nhu® v dung, vo gia tri, trir khi né ¢é 16p con.

8.2. LOP TRUU TUONG VA LOP CU THE

Mot 16p khong phai 14 16p tritu treong thi né la 16p cu thé

Trong cay pha hé Animal, néu ta cho Animal, Feline, va Canine la cac 16p trtru
twong, thi con lai s€ la cac 16p cu thé.

triru twong

triru twong triru twong

Canine

Wolf

‘ Cat ‘ ‘ Tiger ‘ Dog cu thé
cu thé cu thé cu thé

Xem qua bd thu vién chudn cua Java, ta sé thay c6 rat nhiéu 16p triru twong, déc
biét trong thu vién giao dién d6 hoa GUI Mot thanh phan giao dién d6 hoa chung
chung (GUI Component) c¢6 hinh dang nhu thé nao? Lép Component la 16p cha cta
cac 16p lién quan dén giao dién d6 hoa cho nhiing tht nhu nat bam, ctra sO soan
thao, thanh cudn, hop hoi thoai, v.v..Ta khong mudn tao mot déi twgng Component
tong quat va dat né vao man hinh, ta mudn tao nhiing thit chang han nhw JButton,dé
lam mot nut bam. Noi cach khéc, ta chi tao thuc thé tir cac 16p con cu théscua
Component nhung khong bao gio ttt chinh Component.

Vay khi nao mot 16p nén la 16p triru tuwong, khi nao thi nén la 16pyea thé? Biit
chac 1a 16p triru twong. Biit bi va Biit mdy c6 1& cling nén 1a cac 16p triru tuong. Vay
dén khi nao thi cac 16p tré thanh 16p cu thé? Biit mdy Parker liéu copthianh 16p cu thé
hay van la 16p tritu tuong? C6 vé nhw Biit mdy Hong Ha nét hoa 2008°chac chén 1a 16p
cu thé. Nhung lam thé& nao dé chac chan?

8 C6 mot ngoai 16: mot 16p triru tuong cd thé ¢d cac thanh vién static hitu dung (xem Ch-—ng 10)
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8.3. PHUONG THUC TRUU TUONG

Khéng chi 16p, ta con ¢6 thé khai bao cac phuong thiic trivu twong. Mot 16p triru
twong c6 nghia phai tao 16p con cho no6; con mot phwong thitc triru tuong c6 nghia
rang né phai duoc cai de.

Ta c6 thé quy dinh rang mot vai (hodc tat ca) cac hanh vi ctia mot 16p triru twong
phai duoc cai ddt boi mét 16p con co tinh ddc trung hon, néu khéng cac hanh vi d6
la v6 nghia. Noi cach khac, ta khong thé nghi ra mét cai dat tong quat nao cho
phuong thitc d6 ma c6 thé hitu ich cho cac 16p con. Mot phuong thirc makeNoise()
tong quat sé lam gi?

Ct phap Java quy dinh rang phuong thtkc tritu tuong khong c6 than phuwong
thirc. Dong khai bao phuong thic két thuc tai ddu chdm phay va khong ¢ cap ngodc
{}.

public abstract void makeNoise();

Néu ta khai bdo mot phuong thiic la abstract, ta phai danh d&u 16p d6 cling 1a
abstract. Ta khong thé dat mot phuong thirc tritu tuong 6 bén trong mot 16p cu thé.
Tuy nhién, ta c¢6 thé c6 phuong thic khong triru tuwong bén trong mot 16p triru
twong.

Cac phuong thitc triru teong phai duoc cai de tai mot 16p con. Cac phuwong thirc
triru twong khoéng c6 ndi dung, né ton tai chi d€ phuc vu co ché da hinh. Diéu d6 ¢
nghia rang 16p cu thé dau tién nam dudi no trén cdy pha hé bat budc phai cai tat ca
cac phuong thite triru twong; cac 16p con triru twong cd thé bd qua viéc nay.

Vi dy, néu ca Animal va Canine déu triru twong va cung c6 cac phuong thic
triru twong, 16p Canine khong budc phai cai cac phuong thitc tritu twong ctia
Animal. Nhung ngay khi ta di xuéng dén 16p con cu thé dau tién, chang han Dog,
16p @6 sé phai cai it cd cac phuwong thike triru twgng thira ké tiv Animal va Canine.

Tuy nhién, nhé lai rang mot 16p triru twong c6 thé chira ca cac phuwrong thiic tritu
teong ciing nhu cu thé, cho nén Canine chang han c6 thé cai mot phuwong thiétriru
twong thira k& tir Animal, dan téi Dog khong phai lam viéc nay nita. Con né Canine
khong cai phuwong thic triru twong nao tir Animal, Dog sé phai cai tat cagcdc phuwong
thitc tritu twong ctia Animal cling nhung nhitng phwong thitc tritu tugng ma Canine
bd sung. Khi ta néi "cai ddt phuong thiec triru twong”, diéu d6 cd.nghia ta cai de
phuong thitc d6 v6i mot than ham dé€ c6 mét phién ban cu thé cda“phuong thiee dé
(tat nhién ¢ phién ban méi khong ¢ tir khoa abstract trong khai'bao).

8.4. Vi DU VE PA HINH

Gia st ta mudn viét mot 16p danh sach dé€ quan 1i cac d6i teong Dog ma khong
dung dén cdc cau tric danh sich c6 san trong thuir vién Java. Budc dau, ta chi can
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mot phuong thiic add() dé dua cac d6i tuong Dog vao danh sach. Ta dung mot
mang Dog don gian véi kich thude 5 d€ luu cac ddi twong Dog duoc dua vao danh
sach. Khi trong danh sach da du 5 d6i tuong, ta van c6 thé tiép tuc goi phuong thirc
add() nhung né sé khong lam gi. Néu chua du 5, phuong thitc add() sé gan d6i
twong ti€p theo vao vi tri ti€p theo con trong roi tang chi sd ctia vi tri ti€p theo con
trong (nextIndex) thém 1.

public class MyDoglList { MyDogList
private Dog[] dogs = new Dog[5];
private int nextIndex = 0; Dog[] dogs

int nextindex

public void add(Dog d) {
if (nextIndex < dogs.length) { add(Dog d)
dogs[nextIndex] = d;
System.out.print("Dog added at
nextIndex++;
}

}
}

+ nextIndex);

Nhung néu ta con mudn quan Ii ca méo 1an ché trong danh sach? C6 mot vai lya
chon. Thit nhét: viét thém 16p MyCatList danh riéng cho cac d6i twong Cat. Thit hai:
viét mot 16p DogAndCatList chung, trong dé c6 hai mang, mot danh cho cac doi
twong Dog, mot danh cho cac d6i twong Cat. Thit ba: viét mét 16p AnimalList trong
dé c6 thé chap nhan cac d6i tuwong thudc 16p con bat ki ciia Animal (phong truong
hop dac ta lai thay doi d€ yéu cau nhan thém cac loai vat khac). Lwa chon thit ba gon
gang va c¢6 kha nang mo rdng cao nhat nén ta sé dung cho phién ban thi hai. Ta sé
stra 16p MyDoglList, tong quat héa né d€ chap nhéan cac 16p con bat ki cua Animal
thay vi chi Dog. Lo6-gic chuong trinh van gitt nguyén nhu cfi, chi cé cac thay ddi
dwoc danh dam trong doan ma dudi day:
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public class AnimallList {
private Animal[] animals = new Animal
private int nextIndex = 0;

public void add(Animal a) {
if (nextIndex < animals.length) {
animals[nextIndex] = a;
System.out.print("Animal added at
nextIndex++;
}
}
}

AnimalList

[51;
Animal[] animals
int nextindex

add(Animal a)

+ nextIndex);

public class AnimalTestDrive {
public static void main(String [] arg
AnimallList list = new AnimallList();
d = new Dog();
c = new Cat();

s) {

list.add(d);
list.add(c);

% java AnimalTestDrive
Animal added at 0
} Animal added at 1

Hinh 8.1: Vi du da

hinh v&i cac 1&p Animal.

Ta lai 14y vi du Shape da ndi dén ¢ dau chuong. Lop cha tong quat Shape nén 1a

16p triru twong do ting dung khéng can va khéng nén tao déi twong Shape. Ngoai ra,
cac phuong thitc draw va erase cua 16p nay cting nén la phuong thitc tritu tugng do

ta khong thé nghi ra ndi dung gi hitu ich cho chiung. Cac 16p con cu thé, Point,
Circle, Rectangle, va cac 16p ma sau nay sé bd sung vao thu vién khi can, sé dinh
nghia cac phién ban véi noi dung riéng cu thé phit hop véi chinh minh. Chang han

nhw vi du trong Hinh 8.2.

Shape

int x
inty

draw()
erase()
moveTo(X, y)

A

Point Circle Rectangle
draw() . int height
erase() dotble radi's int width

draw() draw()
erase() erase()
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abstract public class Shape {
protected int x, y;
protected Shape (int _x, int y) { x = x; y = _y; }

abstract public void draw();
abstract public void erase();

public void moveTo(int _x, int _y) {
erase();
X = _X;
y =_Y;
draw();

}

} public class Circle extends Shape {

private double radius;

public Circle(int _x, int _y, double _r) {
super(_x, _y);
radius = _r;

public void draw() {
System.out.println("Draw circle");

}

public void erase() {
System.out.println("Erase circle");

}

}

Hinh 8.2: Vi du da hinh v&i cac 1&ép Shape.

Khéc véi draw va erase, moveTo lai la phuong thiic ¢6 thé dinh nghia ngay tai
16p Shape. Thuat todn ba budc cho moveTo la nhu nhau cho moi hinh: (1) xda tai vi
tri hién hanh, (2) stra toa d¢ hinh, (3) vé tai vi tri mdi, mdc du xéa nhw thé nao va vé
nhu thé€ nao 1a tuy theo tirng loai hinh cu thé. Hiéu ting da hinh cho phép moveTo
dung dén cac phién ban draw va erase khac nhau tuy theo né dwoc goi cho d6i
twong thudc loai hinh nao. Khi thu vién dwgc bd sung thém cac 16p ddc ta cac loai
hinh khdc, ta chi phai cai draw va erase cho loai hinh d6 ma khong phai lam thém gi
cho cdc phuwong thitc bién ddi hinh c6 quy trinh chung da dwoc dinh nghia san
tuong tu nhu moveTo.

Vi du nay cling minh hoa mot mau thiét k& c6 tén Template Method(phirong
thitc khudn mau). Xem Hinh 8.3. O day, Shape 1a 16p triru twong (AbstractGlass) dinh
nghia mot phuong thitc khuén mau moveTo, va quy dinh hai thao“tic co ban
(PrimitiveOperation) 1a erase va draw ma phuong thitc khuén mau diing dén. Circle
la 16p con cu thé (ConcreteClass), né cai dat cac thao tac co bas=nay. Day la mot
trong nhitng mau thiét k& thong dung nhat.
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AbstractClass

Tal
TemplateMathod{) o -f------—----- PrimitiveOpearation [
PrimitiveQpearalioni()
PrimitveOperation2() PrimitiveOperation2()

;

ConcreteClass

PrimitiveOperation1()
PrimitiveOpearation2()

Hinh 8.3: MAu thiét k& Template Method.

8.5. LOP Object

Thém méot bude nira, néu ta mudn c¢d danh sach luu dwgce ca nhitng ddi tuong
khong phai dong vat thi sao? Ta cé thé tiép tuc thay d6i theo kiéu stra kiéu mang,
kiéu d6i s6 phuong thirc add() thanh cai gi d6 tong quat hon va triru twong hon
Animal? Nhung ta khong viét 16p cha cho Animal.

Thuc ra Animal da c6 16p cha. D61 véi Java, tat ca cac 1op déu 1a 16p con cta 16p
Object. Object 1a to tién cta tat ca. Ngay tir dau, ta da viét cac 16p con ctia Object ma
khong biét, ta viét 16p con cta Object ma khong can phai khai bao quan hé thira ké
d6 bang tir khoa extends.

Bat ki 16p nao khong duoc khai bao twong minh 1a 16p con ctia mét 16p khac thi
déu dugc khai bao an la 16p con ctia Object. Vay nén, ta c6 Dog khong phai la 16p
con truc tiép cta Object, con Animal la 16p con tryec ti€p cua Object, va tat ca Dog,
Cat, Canine, Animal... d&u nam trong cay pha hé cé géc la Object.

Vi tat ca cac 16p déu nam trong cay thita k& c6 Object tai gdc, co ché da hinh
cho phép ta tao cac cdu trac dit liéu danh cho d6i tuong thudc tat ca cac 16p. Chdng
han mét mang kiéu Object c6 thé lvu dbi twong thudc du loai Animal, Cow,-Dog,
Cat, PhoneBook, String... Trong thw vién chudn cua Java c6 16p ArrayList-duwoc dinh
nghia d€ quan ly cac d6i twong thudc kiéu Object. ArrayList c6 thé dung‘dé quan ly
déi twong thudc tat ca cac kiéu.

Lép Object cho cac 16p khac thira k€ nhiing gi? Trong cac phtrong thire duoc
thtra k€ cua Object ¢ bdn phuong thirc thong dung:
* boolean equals(Object o) kiém tra xem hai ddi tuong hién hanh c6 'bang nhau'
hay khong, xem thém vé y nghia ctia khéi niém 'banghhau’ nay tai Ch-ng 13.

Cow cl1 = new Cow(); % java TestObject
Cow c2 = new Cow(); false
System.out.println(cl.equals(c2));
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e C(lass getClass() tra vé 16p ma d6i twong hién hanh da dwoc tao tir do,

d = new Dog(); % java TestObject
System.out.println(d.getClass()); class Dog

¢ int hashCode() tra vé ma bam cua ddi twgng hién hanh, ta tam thoi xem ma nay
nhu la mét dinh danh cua d6i tuwgong, va

C = new Cat()g % java TestObject
System.out.println(c.hashCode()); 80202111

* String toString() tra vé biéu dién dang String ctia d6i twong, ta thuong cai de
phuong thiic nay d€ tra vé bidu dién String theo y mudn cta ta thay vi tra vé
chudi ki tu dwoc két xudt mot cach tong quat nhu vi du bén dudi.

€ = new Cat()g ' % java TestObject
System.out.println(c.toString()); Cat@7d277F

8.6. DOI KIEU - KHI POI TUONG MAT HANH VI CUA MIiNH

Réc 16i ctia viée ding co ché& da hinh coi moi tht nhw 1a mot Object hay coi cac
ddi twong dong vat nhw la mot Animal la d6i khi cac d6i tuwong ¢ vé nhuw danh mat
(tam thoi) cac dic trung ctia minh. Dog ¢ vé mat cac dac diém cua ché. Ta hay xem
chuyén gi xay ra khi mot phuwong thic tra vé mot tham chiéu t6i mot ddi tuwong Dog
nhung khai bao kiéu tra vé 1a Animal.

Nh¢ lai 16p AnimalList ta da tao d€ quan ly danh sach cac con vat. Gia sw
AnimalList da c6 thém phuong thiic get(int index) tra vé tham chiéu téi d6i tuong
dtng tai vi tri index trong danh sach.

public class AnimallList {
private Animal[] animals = new Animal[5];
private int nextIndex = 0;

AnimalList
public Animal get(int index) {
return animals[index]; Animal[] animals
} int nextIndex

dd(Animal
public void add(Animal a) { Zet(gntnilrr:;x?)

if (nextIndex < animals.length) {
animals[nextIndex] = a;
System.out.print("Animal added at
nextIndex++;

}

+ nextIndex);

}
}

Ta thtr nghiém bang chuong trinh DogTestDrive, trong d6 mot ddi tuong Dog
dwoc tao va dua vao mot danh sdch AnimalList. Sau d6 ta goi phuong thitc get() caa
danh sach d6 d€'1dy lai chinh déi tuong vira dua vao.
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public class DogTestDrive {
public static void main(String [] args) {
AnimallList list = new AnimallList();
Dog d = new Dog();

list.add(d);
d = list.get(@); <«

16i bién dich!

} % javac DogTestDrive.java
DogTestDrive.java:6: incompatible types
found : Animal
required: Dog
d = list.get(0);
A

1 error

Dé y rang phuong thitc get() goi tir list tra vé mot tham chiéu téi chinh ddi
twong Dog ndi trén, nhung duwdi dang mot tham chiéu kiéu Animal. Viéc nay hoan
toan hop 1&. Nhung trinh bién dich khong biét rang thit duoc tra vé tir d6 thuc chat
dang chiéu téi mot ddi twong Dog, cho nén né khong cho phép ta gan gia tri tra vé
d6 cho mot tham chiéu kiéu Dog.

Néu ta gan gia trj d6 cho mot tham s& kiéu Animal, chang han, Animal a =
list.get(0), thi trinh bién dich sé khong phan nan gi. Tuy nhién, khi d6 ta sé chi c6 thé
g0i cac phurong thitc ma Dog thita k& tit Animal, chang han roam(), chit khong thé
goi phurong thittc ma chi Dog méi cd, nhu chaseCats() chang han.

public class DogTestDrive {
public static void main(String [] args) {
AnimallList list = new AnimallList();
Dog d = new Dog();
list.add(d);

Animal a = list.get(9);
a.roam();

a.chaseCats(); “—_ IBibién dich! Animal khong c6
} phuong thire chaseCats()!

Ngay ca khi ta biét chac chan d6i tuong c6 hanh vi chaseCats (né thuc sy 1a mot
déi twong Dog!), trinh bién dich chi nhin thdy né nhu la mét tht kiéu Animal, 'ma
Animal thi khong c6 chaseCats().

Van dé o day giong nhu ta da néi dén & Muc 7.9. D€ xac dinh xem ta c6 thé goi
mot phuong thitc nao d6 hay khong, trinh bién dich dwa trén ki€utham chiéu chi
khong dwa trén kiéu doi tuwong thuec té.

Vay co ché thira k€ ¢é ban chat nhu thé nao?

Moi d8i teong chira tat ca nhitng gi né thira ké tir tat da cac 16p cha, 6ng, to tién
cua no, trong do cd ca 16p Object. Vay nén no c6 thé duge coi la mot thuc thé cta
mdi 16p cha dng d6. LAy vi du 16p Cow don gian. Mot d6i tuong Cow c6 thé duoc
ddi xtr khong chi nhu mét doi tegng Cow, nd conico thé duoc xem nhu mot Object.

Khi ta goi new Cow(), ta dwgc mot d6i twong tai heap — mét ddi tuong Cow — nhung
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doi tuwong d6 c6 mot cai 161 la phan Object (chit cai O viét hoa) ctia nd. Mot tham
chiéu kiéu Cow tdi ddi twong nay cé thé 'nhin thdy' toan bo d6i twong Cow, do d6 c6
thé truy nhap toan by cac phuwong thiic cia Cow, bao gom ca cac phuong thite duoc
thira ké. Trong khi d6, mot tham chiéu kiéu Object chiéu tdi cung mét d6i twong chi
c6 thé 'nhin thay' phan Object ctia d6i twong d6, do do chi cd thé truy cap phan do.

Object mét déi tuong tai heap:
déi tuong Cow
eq;JCaIIS() 0 Cow ¢ = new Cow(); né chira ca phan Cow
getClass . 3 2) ?
hoshGoda() Object o = s; lan phan Object
toString()
Cow Object
equals()
equals() getClass()
getClass() hashCode()
hashCode() toString()
toString()
moo() phén duoc
X thera ké

phén ¢6 thém
Hinh 8.4: C4u tric 16;p con va phan duoc thira ké.

Nhu vay ta da giai thich dwoc tai sao khi dung mot tham chiéu kiéu 16p cha cho
ddi twong thude 16p con thi 16p con ¢ vé nhw mat ban sic riéng.

Nhung ta van chua giai quyét xong van dé ctia chwong trinh DogTestDrive. D&i
twong ma ta 1ay ra tir danh sach list thuc su la Dog, vay lam cach nao dé€ goi duoc
phuong thic ciia Dog? Ta phai dung mot tham chiéu duoc khai bao kiéu Dog. Sao
chép tham chiéu ki€éu Animal ma ta dang c6 va ép sang kiéu Dog d€ ghi vao mot
tham chiéu kiéu Dog. Sau d6, ta c6 thé dung tham chi€éu Dog dé€ goi phuwong thixc
cta Dog nhu binh thwong.

public class DogTestDrive {
public static void main(String [] args) {
AnimallList list = new AnimallList();
Dog d = new Dog();
list.add(d);

Animal a = list.get(9);
Dog d2 = (Dog) a;
d2.roam();

d2.chaseCats(); ép kiéu tir Object tré vé kiéu Dog

Néu hanh djng ép kiéu cua ta la sai, nghia la d6i tuong-dang quan tam thuyc ra
khong phai kiéu Dog, thi khi chay, chuong trinh ctia ta sé bi' ngat gitta chimng do 15i
run-time ClassCastException. Do d6, trong nhiing trwdng hop ma ta khong chac
chan vé kiéu ctia d6i teong, ta c6 thé duing toan ti instanceof dé kiém tra.

if (o instance of Dog) {

Dog d = (Dog) o;
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8.7. DA THUA KE VA VAN PE HINH THOI

Cay thtra ké€ dong vat von dwgc thiét ké d€ dung cho bai toan gia 1ap méi treong
song ctia dong vat. Néu can xay dung phan mém day hoc cho mén dong vat hoc, ta
sé tai st dung dwgc cac 16p trong cay thira ké' do. Gia st bay gio ta mdi nhan duoc
yéu cau xay dung phan mém PetShop cho ctra hang thu canh, va ta muén dung 16p
Dog cho phan mém méi. Hién tai cac 16p dong vat chua cd cic hanh vi ciia thii canh
(Pet) nhu play() va beFriendly(). V&i vai tro lap trinh vién cho 16p Dog, ta sé lam gi?
Chi viéc thém nhiing phuong thitc can thiét? Lam vay ta sé khong phd vo ma cua bat
ki ai khéc vi ta khong dong dén cdc phuong thitc da cd sdn ma ma ctua ngudi khac cd
thé goi cho cac d6i tuwong Dog.

DPting nhung chua du. Luu y rang day 1a phan mém cho ctta hang thi canh, &
dé khéng chi c6 cho, ta sé khong chi can dén 16p Dog. Viéc bd sung cac phuong thiic
méi vao Dog, do d6, c6 nhitng nhwoc diém gi?

Ta lan luot xét tiing phuong an:
Phuwong an 1: dat cac hanh vi tht canh tai 16p Animal.

Uu diéim: Tat ca cac 1op dong vat 1ap tie c6 cdc hanh vi tht canh. Ta khong phai
stra cac 16p khac, va cac 16p con sé duoc tao trong tuong lai cling duoc thira ké.
Lép Animal c6 thé dung lam kiéu da hinh trong chwong trinh mudn ddi xw
dong loat cac d6i twong Animal nhu la tht canh.

Nhuegc diem: Ha ma, suw t&, chd séi hau nhu chac chan khong phai thti canh nén

Hippo, Lion, va Wolf khong nén c6 cac hanh vi tha canh. K& ca néu cai de cac

hanh vi thd canh tai cac 16p nay d€ chting 'khéng lam gi' thi van khong on, vi

khi d6 hgp dong cua cac 16p Hippo, Lion,... cho nhitng d6i twong khong bao gio

la tht canh van cé nhitng hanh vi ctia tha canh.

Day la cach tiép can t6i. Ta khong nén dua vao 16p Animal nhiing thit khong-ap
dung cho tat ca cac 16p con cuia né.

Phwong an 2: chi dat cac hanh vi thti canh tai cac 16p can dén né.

Uu diém: Khong con rac r6i vé chuyén ha ma lam tht canh. Dog va Cat c6 thé cai

cac phuong thitc d6 va cac 16p khac khong bi lién luy.

Nhirge diém: Hai van dé nghiém trong: Thit nhét, phai c¢é giao-thtec chung ma ti

nay tro di tat ca cac lap trinh vién cho cac 16p Animal-phai biét. Giao thirc dé

bao gom cac phuwong thirc ma ta quyét dinh rang tat ca'cac 16p tha canh phai cd,

tén la gi, tra vé kiéu gi, doi so ki€u gi. N6i cach khacila hop dong cua tha canh.

Va ta hién khong c6 cach gi d€ dam bao sé khong:¢o ai nham.
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Thtt hai, ta khong ¢ da hinh cho cac phuwong thire thi canh d6. Khong thé dung
tham chi€u Animal cho cac phuwong thitc thu canh.

Tém lai, ta can gi?

o Dat hanh vi tht canh tai cac 16p tht canh va chi tai d6 ma thoi.

o Dam bao rang tat ca cac 16p tht canh hién cé cling nhu sé dugc viét sé
phai co tat ca cac phuong thirc da dwgce quy dinh (tén, d6i s6, kiéu tra vé...)
ma khéng phai ngéi hy vong rang ai d6 sé& lam dung.

o Tan dung duoc 1oi thé cua da hinh, sao cho cé thé goi dwgc phuong thitc
cua tat ca cac loai thu canh ma khong phai dung riéng cac kiéu d6i so, kiéu
tra vé, dung tling mang riéng cho tirng loai mot.

C6 vé nhu ta can dén HAI 16p cha trong cay thtra ké.

7\

I Feline
VAR Y
t

Pet: 1&p triru
twong méi, va
céc phuong
thire tha canh

;

g

Ca

Cat thira ké ca Pet va Animal, Dog thira ké
nén cé phwong thirc ctia ca hai cé Pet va Animal

khéng lién quan
gi téi Pet

Khi 16p con thira k€ ttr nhiéu hon mot 16p cha, ta o tinh trang dwoc goi la "da
thtra k&". Hinh thitc da thira k& nay c6 tiém nang gay ra mot rac rdi nghiém trong
dwoc goi 1a Van dé Hinh thoi (the Diamond problem) nhu vi du trong Hinh 8.5. Trong
vi du d6, hai 16p DVDBurner (thiét bi ghi dia DVD) va CDBurner (thiét bi ghi dia
CD) cung la 16p con cta DigitalRecorder (dau thu ki thuét sd), ca hai cai dé phuong
thiec burn() va cung thtra k€ bién thanh vién i. Gia st bién i dwoc dung tai
DVDBurner cting nhie CDBurner, nhung véi cac gia tri khac nhau. Chuyén gi xay'ra
néu ComboDrive — 16p con thita ké ca hai 16p trén — can dung dén ca hai giad-trii d6?
Con nira, khi goi phuwong thiic burn() cho mot d6i twong ComboDrive, phién ban
burn() nao sé dugc chay?
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DigitalRecorder

inti
burn()

S

CDBurner DVDBurner
burn() burn()
ComboDrive

Hinh 8.5: Vi du vé van d& Hinh thoi ctia da thira ké.

Ngon ngtt 1ap trinh nao cho phép da thira ké sé phai giai quyét nhiing tinh trang
r6i rdm trén, sé phai cé nhitng quy tic dic biét d€ xtt Iy nhitng tinh hudng nhap
nhang ngit nghia cé thé xay ra. C++ la mot trong nhitng ngdn ngit nhue vay. Java
duoc thiét k& theo tiéu chi don gian, nén né khong cho phép mot 16p duoc thira ké
ttr nhiéu hon mét 16p cha.

Vay ta phai giai quyét bai toan thu canh nhu thé nao véi Java?

8.8. INTERFACE

Giai phap ma Java cung cap la interface. Thuat ngir interface cua tiéng Anh
thuong duoc dung véi nghia 'giao dién', chang han nhu "giao dién nguoi dung", hay
nhu trong cau "Cac phuong thitc public cia mét 16p la giao dién ctia nd ddi véi bén
ngoai". Tuy nhién, trong muc nay, ta n6i dén khéi niém interface véi y nghia la mét
cdu truc 1ap trinh cta Java duoc dinh nghia véi tir khoa interface (twong tw nhu cau
trac 16p dwoc dinh nghia véi tir khoa class).

C4u trac interface nay cho phép ta giai quyét bai toan da thira ké, cho tafhwong
phén 16n céc ich lgi mang tinh da hinh ma da thira k€ mang lai, nhung tranth"cho ta
cac rac r6i nhap nhang ngtt nghia nhu da gidi thiéu trong muc trudc.

Nguy co nhap nhang ngit nghia duoc tréanh bing cach rit don‘gian: phwong
thitc nao ciing phai triru twong! Theo do, 16p con budc phai cai ddteac phurong thirc.
Nho vay, khi chwong trinh chay, may ao Java khong phai boi.£6i lwa chon gitra hai
phién ban ma mot doi tuong dwoc thira ké.

Mot interface, do d6, giong nhu mot 16p thuan tiy triru twong bao gom toan cac
phuong thirc triru tuwong va khdng c6 bién thuc thé. Nhung vé ci phép thi interface
c6 khac 16p triru twong mot chat. D€ dinh nghiamot interface, ta dung tir khoa
interface thay vi class nhw déi véi 16p:
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public interface Pet {...}

Dai véi mot 16p triru twong, ta can tao 16p con cu thé. Con d6i véi mét interface,
ta tao 1op cai ddt cadc phuong thitc tritu teong ma interface dé da quy dinh. Lop d6
duoc goi la 16p cai dat interface ma ta dang néi dén.

Dé khai béo rang mot 16p cai dat mot interface, ta ding tit khéa implements
thay vi extends, theo sau la tén ctia interface.

Mot 16p ¢ thé cai dat mot vai interface va dong thoi 1a 16p con ctia mot 16p
khac. Chang han 16p Dog vita 1a 16p con ctia Canine, vira 1a 16p cai dit interface Pet:

class Dog extends Canine implements Pet {...}

Vi du cu thé vé interface Pet va 16p Dog cai dat Pet duoc cho trong Hinh 1.1. Cac
phuong thite ctia interface déu ngam dinh la public va abstract, do d6 ta khong bat
budc phai dung hai ttt khda public abstract khi khai bao cac phwong thitc. Do la cac
phuong thitc triru twgng nén chung khéng c6 than ma chi ¢c6 mot ddu chdm phay &
cu6i dong khai bao. Trong 16p Dog c6 hai loai phwong thitc: cac phuong thirc cai dat
interface Pet, va cac phwong thitc cai de 16p cha Canine nhu thong thuwong.

public interface Pet {
public abstract void beFriendly();
public abstract void play();

}

public class Dog extends Canine implements Pet {
public void beFriendly() {...}
public void play() {...}
\ céc phuong thirc
public void roam() {...} cai dét Pet
public void eat() {...}

Hinh 8.6: L&p Dog cai dat interface Pet.

Nhu vay ta ¢ thé dung cdu truc interface dé€ thyc hién mot thit gan giongrda
thira k&. N6 khong han 1a da thira k& ¢ chd: khac véi 16p triru tuong, ta khang the
dat ma cai dat tai cac interface.

Khi cac phuong thitc tai interface déu trtru tuong, va do d6 khong thé tai st
dung, ta duoc ich lgi gi 6 day? Cau tra 1oi la da hinh va da hinh. Khi ta dung mot
interface thay cho cac 16p riéng biét lam tham s& va gia tri tra vé cifa-phuong thirc, ta
6 thé truyén 16p bat ki nao cai dat interface d6 vao vi tri ctia tHam s6 hay gia tri tra
vé d6. Khong chi c6 vay, cac 16p nam trén cac cay thira k& khidc nhau cé thé cling cai
dat mot interface.

Trong thuc t€, d6i voi da so thiét ké tdt, viéc interface khong thé chira ma cai dat
khong phai la van dé. Li do 1a hau hét cadc phuong thitc cuia interface c6 ddc diém la
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khong thé duoc cai dat mot cach tong quat, dang nao ciing phai cai dé cac phuong
thitc nay ngay ca néu chung khong bi budc phai 1a phwong thiic triru tuwong.

Quay tro lai voi y rang cac 1op nam trén cac cay thita ké khac nhau cé thé cting
cai dat mot interface. Ta c6 vi du sau: Ché may RoboDog la moét loai robot va cling la

mét loai thu canh. Lép RoboDog thudc cay thira ké Robot cht khong thudc cay
Animal. Tuy nhién, n6 ciing c6 thé€ cai interface Pet nhu Cat va Dog.

e |

T AR

‘ Asimo ‘ IRobogogl

/

RoboDog khéng
thudc cay Animal
nhuwng van la
mot loai Pet

Khoéng chi cé vay, mdi 16p con c6 thé cai dit nhiéu hon mdt interface. Sy linh
hoat cua interface 1a dac diém vo6 cung quan trong ddi véi viéc sit dung Java APL Vi
du, d€ mot 16p déi twong & bat et dau trén mot cdy thira k€ c6 thé duoc luu ra file, ta
6 thé cho 16p d6 cai interface Serializable.

Khi nao nén cho mét 16p 1a 16p ddc 1ap, 16p con, 16p triru tuong, hay nén bién noé
thanh interface?

e Mot 16p nén 1a 16p doc 1ap, nghia 1a n6 khong thira ké 16p nao (ngoai trir Object)
néu no6 khong thdéa man kiém tra IS-A d6i véi bat ct loai nao khéc.

e Mot 16p nén la 16p con néu ta can cho n6 lam mat phién ban chuyén biét hon cta
mot 16p khac va can cai dé hanh vi ¢é sdn hodc bd sung hanh vi mai.

e Mot 16p nén 1a 16p cha néu ta mudn dinh nghia mot khuén mau cho mot nhém
cac 16p con, va ta c6 mot chit ma cai ddt ma tat ca cac 16p con kia c6 thé str dung.
Cho 16p d6 1am 16p triru tuong néu ta mudn dam bao rang khong ai dwoc taoddi
teong thudc 16p do.

e Dung mét interface néu ta mudn dinh nghia mot vai tro ma cac 16p khac cé thé
nhaén, bat ké cac 16p d6 thudc cay thira ké nao.

Nhitng di€ém quan trong:

e Khi muén cdm tao déi twong tir mot 16p, ta dung tir khoa abstract tai dinh nghia
16p d€ tuyén bo 16p do la 16p triru tuong.

e Mot 16p triru twong cd thé cd cac phuong thire triru tifong cling nhw khong triru
twong.

e Néu mot 16p c6 du chi mot phuong thite trivu tworig, 16p dé budc phai la 16p triru
twong.
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Mot phuong thic triru twong khong cé than, khai bao phwong thire d6 két thuc
bang ddu chdm phay.

Mot 16p cu thé phai cai ddt hodc dugc thira k€ cai dat cua tat ca cac phuong thirc
trtru teong.

Moi 16p Java déu 1a 16p con triec tiép hodc gian tiép ctia 16p Object.

Néu ta dung mot tham chiéu dé€ goi phwong thitc, tham chiéu d6 duoc khai bao
thudc 16p gi hay interface gi thi ta chi duoc goi cac phuong thitc c6 trong 16p do
hodc interface d6, bat ké déi twong ma tham chiéu d6 dang chiéu téi la d6i tuong
thudc 16p nao.

Mot bién tham chiéu 16p cha cé thé duoc gan gid tri 1a tham chiéu kiéu 16p con
bat ki ma khong can doi kiéu. Cé thé dung phép doi ki€u dé€ gan gid tri la tham
chiéu kiéu 16p cha cho mot bién tham chiéu kiéu 16p con, tuy nhién khi chay
chwong trinh, phép doi kiéu do sé that bai néu ddi tuwong dang duoc chiéu tdi
khong thudc kiéu twong thich véi phép doi kiéu.

Java khong hd trg da thita ké do van d& Hinh thoi. Java chi cho phép mdi 16p chi
c6 duy nhat mot 16p cha.

Mot interface twong tw véi mét 16p thuan tay triru twong. N6 chi dinh nghia céc
phuong thitc triru tuong,.

Mot 16p c6 thé cai ddt nhiéu interface.

Lép nao cai dat mot interface thi phai cai tat ca cdc phuwong thirc cta interface d6,
do tat ca cac phuong thitc interface déu la cac phuong thiic triru twong public.

DPoc them

Ban doc c6 thé tim hiéu sau hon vé cic mau thiét ké tai tai liéu sau:

1. Erich Gamma, Richard Helm, Ralph Johnson and John Vlissides, Design Patterns:

Elements of Reusable Object-Oriented Software, Addison-Wesley, 1994.
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Bai tap

1.

Dién tir thich hop vao cac chd trong dudi day

a) Néu mot 16p chira it nhat mdt phuong thic triru twong thi nd phai la 16p

b) Cac16p ma tir d6 c6 thé tao d6i tuong duwoc goi 1a cac 16p

C) cho phép st dung mét tham chiéu kiéu 16p cha d€ goi phuwong thirc
tir cac ddi twong cua 16p cha cling nhu 16p con, cho phép ta lap trinh cho
truong hop tong quat.

d) Céc phuong thittc khong phai phuong thiic interface va khéng cung cap cai
dat phwong thitc phai dwoc khai bao vdi tir khoa

Cac phat biéu sau day dang hay sai:

a) Néu mot 16p cha khai bdo mét phuong thirc triru twgng thi 16p con cua nd
budc phai cai phwong thirc d6.

b) Mot d6i tuwong thudc mot 16p cai dat mot interface c6 thé duoc coi 1a mot d6i
twong thudc kiéu interface d6.

Phuong thirc tritu teong la gi? Hay mo ta cac tinh huéng ma ta nén khai bao mét

phuong thitc la phuwong thitc triru tuong.

So sanh 16p tritu tugng va interface, khi nao ta nén dung 16p trtru teong, khi nao
nén dung interface?

Da hinh hd trg nhu thé ndo cho kha ndng mé rong cay thira ké?

Liét ké 4 kiéu gan tham chiéu 16p cha va 16p con cho cac bién kiéu 16p cha va 16p
con, mdi kiéu cé nhiing thong tin quan trong gi?

Giai thich quan diém rang da hinh cho phép 1ap trinh tong quét thay vi 1ap trinh
cho ting treong hop cu thé. Dung vi du minh hoa. Lap trinh tong quat mang lai
nhitng ich loi gi?

Mot 16p con c6 thé thira k€ giao dién hay cai dat tit mot 16p cha. Mot cay-thira ké
duoc thiét ké d€ cho thira ké giao dién khéc vdi cdy thira ké dwoc danh’eho thirva
ké cai dat nhu thé nao?

Cai ddt 03 16p va 02 interface trong so do sau. Trong d6 cac l6pNumeral (s6) va
Square (binh phuong) cai dat interface Expression (biéu thi¢*¢dn 16p Addition
(phép cong) cai dit interface BinaryExpression (nhi thic —bi€u thirc ¢ hai toan
hang), interface nay lai thtra ké Expression.
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chuong9.  VONG DO CUA MOT DOI TUONG

Trong chuwong nay, ta ndi vé vong doi cua d6i twong: d6i twong duoc tao ra nhw
thé nao, né nam & dau, 1am thé nao dé gitt hodc vt bo d6i twong mot cach cé hiéu
qua. Cu thé, chuong nay trinh bay vé cac khai niém bd nhé heap, bd nhé stack,
pham vi, ham khoi tao, tham chiéu null...

9.1. BO NHO STACK VA BO NHO HEAP

Trudce khi néi vé chuyén gi xay ra khi ta tao mot ddi twong, ta can ndi vé hai
vung bo nhd stack va heap va cai gi dugc luu trit 6 dau. D6i véi Java, heap va stack
la hai vung bd nhé ma lap trinh vién can quan tam. Heap la noi ¢ cua cac ddi tuong,
con stack 1a chd ctia cac phuong thiic va bién dia phuong. Mdy 4o Java toan quyén
quan ly hai vung bd nhd nay. Lap trinh vién khong thé va khong can can thiép.

Dau tién, ta hay phan biét 1o rang bién thuc thé va bién dia phuwong, chung la cai
gi va sdng & dau trong stack va heap. Nam vitng kién thitc nay, ta sé dé dang hiéu 1o
nhing van dé nhuw pham vi ctia bién, viéc tao d6i tuong, quan ly b nhd, luong, xt
ly ngoai 1é... nhitng diéu can ban ma mat 1ap trinh vién can niam dwoc (ma ta sé hoc
dan trong chuong nay va nhitng chwong sau).

Bién thyc thé dwgc khai bao bén trong mét I6p chit khong phai bén trong mot
phuong thitc. Chung dai dién cho cac treong dit liéu ctua mdi d6i twong (ma ta co
thé dién cac di liéu khac nhau cho céac thuc thé khac nhau caa 16p do6). Cac bién thue
thé s6ng bén trong ddi twong chu cta ching.

public class Cow { méi déi twong Cow ¢6 mot bién
i c— 3 P S <
double weight; thuc thé "weight” cta riéng no

}

Bién dia phuong, trong d6 c6 cic tham s6, dugc khai bio bén trong.mét
phuong thitc. Chung la cac bién tam thoi, chiing song bén trong khung bd nhé*cta
phuong thiic va chi ton tai khi phuong thttc con nam trong bd nhé stack;nghia la
khi phuwong thiec dang chay va chua chay dén ngodac két thuc (}).

public void foo(int x) {  tham sé x va bién i déu la céc
int i = x + 1; % pjén dia phuong cda foo
}

Vay con cac bién dia phuong 1a cac d6i tuong? Nhé lairrang trong Java mot bién
thudc kiéu khong co ban thuc ra la mot tham chiéu téimot doi twong chir khong
phai chinh d6i twong d6. Do d6, bién dia phuong d6*¥an nam trong stack, con ddi
trong ma né chiéu téi van nam trong heap. Bat ké-tham chiéu duoc khai bdo ¢ dau,
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la bién dia phuwong ctia mot phuong thirc hay la bién thyc thé ciia mot 16p, doi tuong
ma né chiéu téi bao gio cling nam trong heap.

public void foo() {
Cow ¢ = new Cow();

}

. :Cow

Cow dbi tvong Cow

stack heap

Vay bién thuc thé nam & dau? Céc bién thuc thé di kem theo ting doi tuong,
chting sdng bén trong viing bd nhé cta d6i tuong chu tai heap. Mdi khi ta goi new
Cow(), Java cap phat bd nhé cho d6i twgng Cow do tai heap, luong bd nhé dugc cap
phét dt chd dé luu gia tri ctia tat ca cac bién thue thé ctia d6i twong do.

Néu bién thue thé thudc kiéu co ban, vung b nhé duoc cap phat cho né ¢ kich
thwde tuy theo kich thwée cua kiéu div liéu né duoc khai bao. Vi du moét bién int can
32 bit.

Con néu bién thyc thé 1a d8i twong thi sao? Chang han, Car HAS-A Engine (6 t6
c6 mot dong co), nghia 1a mdi d6i twong Car c6 mot bién thuc thé 1a tham chiéu kiéu
Engine. Java cdp phat bd nhé bén trong d6i twgng Car du d€ luu bién tham chiéu
engine. Con ban than bién nay sé chiéu téi mot ddi twong Engine nam bén ngoai,
chit khong phai bén trong, d6i tuong Car.

public void foo() {

Car ¢ = new Car();
c.engine = new Engine();

b
//,» Car
c — engine/
Car déi tjo’ng Car
:Engine

stack

déi tuong Engine chura
duoc tao ra cho dén khi
Iénh new Engine() chay

Hinh 9.1: Béi twong c6 bién thuc thé kidu tham chiéu.

Vay khi nao d6i tugng Engine dwgc cap phat bd nhé trong heap? Khi nao 1énh
new Engine() cho né duoc chay. Chang han, trong vi duHinh 9.2, d6i tuong Engine
duoc tao méi d€ khai tao gia tri cho bién thuc thé engine, 1énh khéi tao nam ngay
trong khai bao 16p Car.
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class Car {
Engine engine = new Engine();

} 4 .Car

déi tuong Engine duoc tao ra
bdi Iénh new Engine(), sau dé
bién engine dugc khéi tao bang déi t;/O’ng Car

engine /

céch chiéu dén dbi tuong doé

Car ¢ = new Car(); |::> :Engine

Hinh 9.2: Bién thwc thé dwoc khdi tao khi khai bao.

Con trong vi du Hinh 9.3, khong c6 d6i tuong Engine nao duoc tao khi doi
twong Car dwgc cadp phat bo nhd, engine khong dwgc khoi tao. Ta sé can dén cac
lénh riéng biét & sau d6 dé tao ddi twong Engine va gan tri cho engine, chang han
nhu c.engine = new Engine(); trong Hinh 9.1.

class Car {
Engine engine;

} bN «Car

khéng c6 déi tvong Engine néo
duoc tao ra, bién engine chura duoc
khéi tao béi mét déi tiong thuc

Car ¢ = new Car(); I::>

engine O

déi twong Car

Hinh 9.3: Bién thuc thé khéng dwoc khéi tao khi khai béo.

Bay gio ta da du kién thtic nén tang dé bat dau di sau vao qud trinh tao ddi
twong.

9.2. KHOI TAO POI TUONG

Nh¢ lai réng c6 ba budc khi mudn tao méi mot d6i twong: khai bao-mét bién
tham chiéu, tao mot d6i twong, chiéu tham chiéu t6i d6i twong d6. Ta dahiéu ro vé
hai budce 1 va 3. Muc nay sé trinh bay ki vé phan con lai: tao mot doi twong.

Cow ¢ = new Cow();

)\ tréng giéng nhuw 16 goi mét

phuong thire cé tén Cow()

Khi ta chay lénh new Cow(), may ao Java sé€ kich l@at mot ham ddc biét dugc
goi la ham khoi tao (constructor). N6 khong phai mot phuong thitc thong thuong, nod
chi chay khi ta khoi tao mot d6i tuwong, va cach duymhat dé kich hoat mét ham khoi
tao cho mét ddi twong la dung tir khoa new kem theo tén 16p dé€ tao chinh d6i twong
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dé. (Thuee ra con mét cach khac la goi truc tiép tir bén trong mot ham khoi tao khac,
nhung ta sé ndi vé cach nay sau).

Trong cac vi du trude, ta chwa hé viét ham khoi tao, vay né & dau ra d€ cho may
a0 goi mdi khi ta tao d6i twong méi? Ta cé thé viet ham khoi tao, va ta sé viét nhiéu
ham khoi tao. Nhung néu ta khong viét thi trinh bién dich sé viét cho ta mot ham
khoi tao mdc dinh. Ham khéi tao médc dinh cta trinh bién dich danh cho 16p Cow co
ndi dung nhu thé nay:

pubic Cow() {
} ): T tén ham trung vdi tén I6p

khéng c6 kiéu tra vé

Ham khéi tao trong gidng vdi mot phuong thiic, nhung 6 cac dac diém la:
khong cé kiéu tra vé (va sé khong tra vé gia tri gi), va c6 tén ham trung véi tén 16p.
Ham khoi tao ma trinh bién dich tu tao cé noi dung réng, ham khoi tao ta tu viét sé
c6 ndi dung & trong phan than ham.

Déc diém quan trong ctia mot ham khoi tao la né chay trude khi ta lam dwoc bat
ct viéc gi khac ddi véi doi twong dugc tao, chiéu mot tham chiéu téi nd chéng han.
Nghia 13, ta ¢6 co hoi dua déi tuong vao trang thai sdn sang st dung triede khi né
bat dau duoc st dung. N6i cach khéac, d6i tuong cd co hdi tu khoi tao trude khi bat
ct ai co thé diéu khién no b;?mg mot cai tham chiéu nao dé. Tai ham khoi tao cua
Cow trong vi du Hinh 9.4: Ham khoi tao khong 1dy d6i s6.Hinh 9.4, ta khong lam
diéu gi nghiém trong ma chi in thong b4o ra man hinh d€ thé hién chudi sy kién da
xay ra.

public class Cow {
public Cow() {
System.out.println("Moo..");

}

} néi dung ham tao

public class CowTestDrive {
public static void main(String [] args) {
c = new Cow();
System.out.println("A Cow was born");

}

} % java CowTestDrive
Moo. .
A Cow was born

Hinh 9.4: Ham khéi tao khong lay déi sb.

Nhiéu nguoi dung ham khoi tao dé€ khoi tao trang thai ctia d6i tuwong, nghia la
gén cac gia tri ban dau cho cac bién thuc thé ciia d6i;tirong, chang han:

public Cow() {

146



weight = 10.0;
}
D6 1a lya chon t6t néu nhu nguoi viét 16p Cow biét dugc d6i twong Cow nén co
can ndng bao nhiéu. Nhung néu nhiing lap trinh vién khac — nguoi viét nhitng doan
ma dung dén 16p Cow méi c6 thong tin nay thi sao?

Tt muc 5.4, ta da biét vé giai phdp dung cac phuong thic truy nhap. Cu thé &
day ta co thé bo sung phuwong thixc setWeight() d€ cho phép gan gia tri cho weight ttr
bén ngoai 16p Cow. Nhung diéu d6 cé nghia nguoi ta sé can dén 2 1énh dé hoan
thanh viéc khoi tao mot d6i twong Cow: mét 1énh new Cow() d€ tao doi twong, mot
l1énh goi setWeight() d€ khoi tao weight. Va ¢ gitta hai 1énh d6 la khoang thoi gian
ma ddi tuong Cow tam thoi c6 weight chua dwgc khoi tao®.

public class Cow {
double weight;

public Cow() {
System.out.println("Moo..");

}

public void setWeight(double w) {
weight = w;
}
}

public class CowTestDrive {
public static void main(String [] args) {
c = new Cow();
System.out.println("The cow has no weight now!");

c.setweight(lz.;;;44‘4“‘\‘\\\\\ Tinh hubng déng ngail

} Dén day, con bo da duoc sinh ra
} nhuwng n6 chwa cé cén nang!

Hinh 9.5: Vi du v& bién thuc thé chwa dwoc khéi tao cling déi twong

Véi cach lam nhu vay, ta phai tin tuong la nguroi dung 16p Cow sé khoittao
weight va hy vong ho sé khong lam gi ki cuc triede khi khéi tao weight. Trong: doi
vao viéc nguoi khéc sé lam dung ciing twong dwong véi viéc hy vong diéu i ro sé
khong xay ra. T6t hon ca la ta nén ty dam bao sao cho nhitng tinh htdng khong
mong mudn sé khong xay ra. Néu mot doi tugng khong nén dugc strdung truede khi
né duoc khoi tao xong thi ta ding cho ai dong dén d6i tuwong dé tmede khi ta hoan
thanh viéc khoi tao.

9 Céc bién thuc thé c6 sdn gia tri mdc dinh, weight c6 sdn gia tri 0.0,
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public class Cow {
double weight;

public Cow(double w) {
System.out.println("Moo..");
weight = w;
System.out.println("My weight is
}

+ weight);

}

public class CowTestDrive {
public static void main(String [] args) {
c = new Cow(12.1);

}
} / % java CowTestDrive
Moo.

truyén théng sé khéi tao My weight is 12.1
cho ham tao

Ta chi can dung mét lénh
dé khdi tao Cow

Hinh 9.6: Ham khdi tao c6 tham sb.

Céch t6t nhat d€ hoan thanh viéc khéi tao d6i twong truede khi ai dé cd dwoc mét
tham chiéu téi doi tuong la dat tat ca nhing doan ma khoi tao vao bén trong ham
khoi tao. Van dé con lai chi la viét mot ham khoi tao nhéan d6i s6 roi dung doi s6 dé
truyén vao ham khoi tao cac thong sd can thiét cho viéc khoi tao d6i tuwong. Két qua
la sau ding mot 10i goi ham khoi tao kem d6i s6, d6i tuwong duoc khoi tao xong va
s&n sang cho st dung. Xem minh hoa tai Hinh 9.6.

Tuy nhién, khong phai lic nao nguoi dung Cow cling biét hodc quan tam dén
trong lwong can khoi tao cho déi twong Cow méi. Ta nén cho ho lua chon tao méi
Cow ma khong can chi rd gia tri khoi tao cho weight. Cach giai quyét la bd sung mot
ham khéi tao khong nhan déi s6 va ham nay sé ty gan cho weight mot gia tri mac
dinh nao dé.

public class Cow {
double weight;

public Cow() {
weight = 10.0; // use default value
}

public Cow(double w) {
weight = w; // use supplied value
}
}

Hinh 9.7: Hai ham khoi tao chéng.

Noi cach khac la ta ¢d cac ham khoi tao chongshhau d€ phuc vu cac lya chon
khac nhau cho viéc tao méi d6i twong. Va cling rthuw cac phuong thire chong khac,
cac ham khoi tao chong nhau phai c6 danh sach tham sd khac nhau.
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Nhu véi khai béo 16p Cow trong vi du Hinh 9.7, ta viét hai ham khéi tao cho 16p
Cow, va nguoi dung sé co hai lwa chon dé€ tao mét d6i twong Cow moi:

Cow cl = new Cow(12.1);
hoac

Cow cl

new Cow();

Quay lai van dé vé ham khoi tao khong nhan d6i s6 ma trinh bién dich cung cap
cho ta. Khong phai ltc nao ta ciing c6 sdn mot ham khdi tao nhw vay. Trinh bién
dich chi cung cip cho ta mdt ham khéi tao mic dinh néu ta khong viét bat cir mot
ham khéi tao nao cho 16p d6. Khi ta da viét du chi mot ham khoi tao cho 16p d¢, thi
ta phai tu viét ca ham khoi tao khéng nhan déi s6 néu can dén no.

Nhitng di€ém quan trong:

e Bién thuc thé song ¢ bén trong ddi tuong cha cta no.

e (Cac ddi tuong song trong vung bd nho heap.

e Ham khoi tao la doan ma sé chay khi ta goi new déi véi mot 16p ddi tuong
e Ham khoi tao mdc dinh 1a ham khéi tao khong 1ay d6i s6.

e Néu ta khong viét mot ham khoi tao nao cho mot 16p thi trinh bién dich sé€ cung
cap mot ham khoi tao méac dinh cho 16p d6. Nguoc lai, ta sé phai ty viét ham
khoi tao mac dinh.

e Néu c6 thé, nén cung cap ham khoi tao mdc dinh dé tao diéu kién thuan loi cho
cac 1ap trinh vién str dung d6i twong. Ham khoi tao mac dinh khéi tao céac gia tri
mac dinh cho cac bién thuc thé.

e Ta c6 thé cd cac ham khoi tao khac nhau cho mot 16p. P6 la cac ham khoi tao
chong.

e Céc ham khéi tao chong nhau phai c6 danh sach d6i sé khac nhau.

e C4c bién thuc thé ludn cé san gia tri mdc dinh, ké ca khi ta khong tw khéi tao
chung. Cac gia tri mdc dinh la 0/0.0/false cho cac kiéu co ban va nullcho kiéu
tham chiéu.

9.3. HAM KHOI TAO VA VAN DE THUA KE

Nh¢ lai Muc 8.6 khi ta ndi vé cdu truc bén trong ctia 16picon ¢ chira phan duoc
thira ké tir 16p cha, 16p Cow boc ra ngoai cai 16i la phan©bject ma né duoc thira ké.
N6i cach khac, mdi d6i tuong 16p con khdng chi chira, ¢ac bién thiee thé ctia chinh né
ma con chtva moi thir dwgc hwong tie 16p cha cia nd. Wre nay noi vé viéc khoi tao phan
duoc thira ké d6
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9.3.1. Goi ham khéi tao caa l6p cha

Khi mot ddi teong duoc tao, nd dugc cap phat bd nhé cho tat ca cac bién thuc
thé cta chinh né cling nhu nhiing thit né dugc thira ké tir 16p cha, 16p 6ng, 16p cu...
cho dén 16p Object trén dinh cay thtra ké.

W cac bién thuc thé
cua riéng Hippo
céac bién thyc thé
i cua riéng Animal
i Object
Animal )
cac bién thuc thé
ctia Object
Hippo Animal

mot dbi tuong Hippo tai heap

Tat ca cac ham khoi tao trén truc thira ké cia mét d6i tuwong déu phai dwoc thuc
thi khi ta tao méi d6i twong d6. Moi 16p t6 tién ctia mot 1op con, ké ca cac 16p triru
tuong, déu c6 ham khai tao. T4t ca cadc ham khai tao d6 duwgc kich hoat an luot mdi
khi mét d6i tuwong cua 16p con duoc tao.

Lay vi du Hippo trong cay thita k€ Animal. Mot d6i twong Hippo méi chita
trong n6 phan Animal, phan Animal d6 lai chita trong n6é phan Object. Néu ta mudn
tao mot dbi twong Hippo, ta cling phai khoi tao phan Animal ctia d6i twong Hippo
dé d€ né 6 thé sit dung dwgce nhiing gi dwoc thira ké tir Animal. Twong tuw, dé€ tao
phan Animal d¢, ta cting phai tao phan Object chita trong do.

Khi mot ham khoi tao chay, no lap titc goi ham khoi tao ctia 16p cha. Khi ham
khoi tao cta 16p cha chay, n6 1ap tic goi ham khéi tao cua 16p 6ng,... ¢ nhu thé cho
dén khi gip ham khoi tao ctia Object. Quy trinh d6 dwgc goi la diy chuyén ham
khoi tao (Constructor Chaining).
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public class Animal {
public Animal() {
System.out.println("Making an Animal");
}
}

public class Hippo extends Animal {
public Hippo() {
System.out.println("Making a Hippo");
}
}

public class TestHippo {
public static void main (String[] args) {
System.out.println("Starting...");
Hippo h = new Hippo();
}

% java TestHippo
Starting...
Making an Animal
Making a Hippo

}

Hinh 9.8: Day chuyé&n ham khéi tao.

Ta minh hoa day chuyén ham khoi tao bang vi du trong Hinh 9.8. Trong vi du
d6, ma chuwong trinh TestHippo goi lénh new Hippo() d€ tao ddi twong Hippo mdi,
lénh nay khoi dong mot day chuyén ham khoi tao. Dau tién la Hippo() dwgc kich
hoat, Hippo() goi ham khoi tao ctia 16p cha — Animal(), dén luwot nd, Animal goi ham
khoi tao ctia 16p cha — Object(). Sau khi Object() chay xong, hoan thanh khdi tao
phan Object trong d6i twong Hippo, nd két thic va tra quyén diéu khién vé cho noi
goi nd — ham khoi tao Animal(). Ham khoi tao Animal() khoi tao xong phan Animal
cua d6i twong Hippo roi két thug, tra quyén diéu khién vé cho noi goi né — ham khoi
tao Hippo(). Hippo() thuc hién cong viéc ctia minh roi két thic. D6i twong Hippo
moi da duoc khoi tao xong.

Luu y rang mot ham khoi tao goi ham khéi tao ciia I6p cha trudc khi thuc hién bét ki
lénh nao trong thin ham. Nghia la, Hippo() goi Animal() truedc khi thiec hién Iénh in ra
man hinh. Vay nén tai két qua cta chuong trinh TestHippo, ta thdy phan hién-thi
cua Animal() duwgc in ra man hinh truede phan hién thi ctia Hippo().

Ta van néi rang ham khoi tao nay goi ham khai tao kia, nhung trong*Hinh 9.8
hoan toan khong cé lénh goi Animal() tir trong ma cua Hippo(), khongeo 1énh goi
Object() tr trong ma ctia Animal(). M6t [an nira, trinh bién dich da lanr.cong viéc nay
thay cho lap trinh vién, n6 tu dong dién lénh super() vao ngay triegt.dong diu tién ciia
thin ham khoi tgo. Viéc nay xay ra d6i voi mdi ham khoi tao mastai dé lap trinh vién
khong tu viét 101 goi dén ham khoi tao 16p cha. Con ddi voi nhiing ham khoi tao ma
1ap trinh vién ty goi super, 10i goi d6 cling phai lénh dau tién trong than ham.

Tai sao 10i goi super() phai la 1énh dau tién tai mdi ham khoi tao? D6i tuong
thudc 16p con c6 thé phu thudc vao nhiing gi né-doc thira k€ tir 16p cha, do do
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nhing gi duoc thtra k& nén duoc khoi tao truede. Cac phan thira k€ tir 16p cha phai
duoc xay dung hoan chinh trude khi ¢é thé xay dung nhiing phan cta 16p con.

Luu y rang cach duy nhat &€ goi ham khéi tao 16p cha tit trong ham khéi tao 16p
con la 1énh super() chit khong goi dich danh tén ham nhw Animal() hay Object().

public class Cow extends Animal{
double weight;

public Cow(double w) {
super(); <« dinglénh super() dé goi
weight = w; ham tao cta Iép cha
3
}
}

Lénh goi ham khoi tao 16p cha ma trinh bién dich st dung bao gio cling la
super() khong c6 d6i s6. Nhung néu ta tw goi thi ¢ thé dung super() véi ddi s6 dé
goi mot ham khoi tao cu thé trong cac ham khoi tao chéng nhau cta 16p cha.

9.3.2. Truyén d6i s6 cho ham khéi tao 16p cha

Ta hinh dung tinh hudng sau: con vat nao cing ¢ mét cai tén, nén ddi tuong
Animal c6 bién thyc thé name. Lép Animal ¢6 mot phuong thitc getName(), né tra
vé gia tri ctia bién thuc thé name. Bién thuc thé d6 duwoc danh diu private, nhung
16p con Hippo thtra ké phuong thitc getName(). Van dé ¢ day 1a Hippo c6 phuong
thiec getName() qua thira k&, nhung lai khéng c6 bién thuc thé name. Hippo phai
nho phan Animal ctia n6 gitt bién name va tra vé gia tri cia name khi ai d6 goi
getName() tir mot d6i twong Hippo. Vay khi mét déi twong Hippo dwgc tao, nd lam
cach nao dé€ guri cho phan Animal gid tri can khoi tao cho name? Cau tra loi la: dung
gia tri d6 lam d6i s0 khi goi ham khoi tao ciia Animal.

Ta thdy than ham Hippo(String name) trong vi du Hinh 9.9 khong lam gi ngoai
viéc goi phuong thiic khoi tao cta 16p cha voi danh sach tham s6 gidng hét. Co thé
c6 nguoi doc thac mac vi sao phai viét ham khéi tao 16p con véi ndi dung chi nhuw
vay. Trong khi néu 16p con thtra k€ 16p cha thi 16p con khong can cai lai cling
nghiém nhién dugc st dung phién ban dwoc thira k& ctia 16p cha véi danh sach ‘thiam
sO giong hét, viéc viét phuwong thitc cai de tai 16p con vdi ndi dung chi gom 161:g0i toi
phién ban dwgc thira ké tai 16p cha la khong can thiét. Thuc ra, tuy eting la cac
phuong thtc khoi tao va c6 cung danh sich tham s6, nhung phuong thic
Hippo(String name) va Animal(String name) khac tén. Hippo(String ‘name) khong
cai dé Animal(String name). Tém lai, 16p con khong thira ké phuerng thitc khdi tao
cta lop cha.
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publ:'LC class Anlmal { con vt nao ciing c6 mét
private String name; 4~ caitén, ké ca céc Iop con

public String getName() { return name; }
public Animal(String n) { name = n; } ] i
ham tao Animal lay

¥ Y~ thamsénva gan né

cho bién thurc thé name

public class Hippo extends Animal {
public Hippo(String name) {

super(name); ) )
} \’/ ham tao Hippo lay tham sé name va

} truyén né cho ham tao ctia Animal

public class TestHippo {
public static void main (String[] args) {
Hippo h = new Hippo("Hippy");
System.out.println(h.getName());

}
} % java TestHippo
goi phwong thire Hippo Hippy

thira ké ttr Animal

Hinh 9.9: Truyén di s6 cho ham khéi tao 1&p cha.

9.4. HAM KHOI TAO CHONG NHAU

Xét truong hop ta c6 cac ham khoi tao chong véi hoat dong khoi tao gidng nhau
va chi khac nhau ¢ phan xw ly cac kiéu ddéi s6. Ta sé khong mudn chép di chép lai
phan ma khéi tao ma cdc ham khaoi tao déu c6 (vi khé bao tri chang han), nén ta sé
mudn dat toan bd phan ma dé vao chi mét trong cac ham khoi tao. Va ta muén réng
ham khoi tao nao cling déu goi dén ham khoi tao kia d€ né hoan thanh cong viéc
khoi tao. D€ lam viéc d6, ta dung this() d€ goi mét ham khoi tao tir bén trong mot

ham khoi tao khac ctia cing mét 16p. Vi du:

public class Hippo extends Animal {
public Hippo(String name) {

super(name); ¥—___ hamtao chinh, noi thyc sy
} chira mé khéi tao dbi tuong

public Hippo() {
this("Hippy"); , S !
- ham tao m&c dinh dung tén méc dinh

} dé goi ham tao Iy déi s6 name

}

Loi goi this() chi c6 thé duoc dung trong ham khoi tao va,phai la 1énh dau tién
trong than ham. Nhé lai muc 9.3, yéu cau cho 10i goi super().¢ting y hét nhw vay. Vi

li do d4, mdi ham khéi tao chi dwoc chon mot trong hai . viéc: goi super() hodc goi

this(), ch khong thé goi ca hai.
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9.5. TAO BAN SAO CUA POI TUONG

Ta da biét rang khong thé dung phép gan dé sao chép ndi dung d6i tuong, nd
chi sao chép noi dung bién tham chiéu. Vay lam thé nao dé€ tao d6i twong mdi la ban
sao ctia mot d6i treong c6 san?

C6 hai ki€u sao chép noi dung ddi twong. Sao chép nong (shallow copy) la sao
chép ting bit ctia cac bién thuc thé. Ddi twgng méi sé co cac bién thyce thé co gia tri
bang c4c bién twong ting ctia d6i tuong cii, k& ca cac bién thuc thé 1a tham chiéu. Do
d6, néu doi tuong cti ¢6 mot tham chiu téi mot doi twong khac thi doi twong mdai
cling cé tham chiéu téi chinh d&i twong d6. Doi khi, day 1a két qua dung. Chang han
nhu khi ta tao ban sao ctia mot d6i tuwong Account (tai khoan ngan hang), ca hai tai
khoan mdéi va ctt déu c6 chung mét chu sd hitu tai khoan, nghia 1a bién thyc thé
owner cua hai ddi tugng nay déu chiéu téi cung mot d6i twong Customer (khach
hang) — nguoi so hiru tai khoan.

Trong nhiing trueong hop khéc, ta mudn tao ban sao ctia ca cac d6i tuwong thanh
phan. Sao chép sau (deep copy) tao ban sao hoan chinh cia mot ddi twong cd san.
Chang han, khi thire hién sao chép sau d6i véi mot ddi tuong 1a danh sach chita cac
déi twong khac, két qua 1a cac doi twong thanh phan cling dwgc tao ban sao hoan
chinh. Ta duoc d6i tuwong danh sach mdi chita cac d6i twgng thanh phan mdi, tach
biét hoan toan vdi danh sach cii (thay vi tinh trang cac doi tuong thanh phan dong
thoi nam trong ca hai danh sach ci va méi). Lay vi du khac: mot can hd c6 nhiéu
phong, mbi phong cé cac d6 dac ndi that. Khi tao ban sao ctia mot can ho, nhdm tao
ra mot can hd khac giéng hét can ho ban dau, ta phai sao chép ca cac phong cling
nhu tat ca d6 dac noi that chira trong d6. Khong phai tinh trang hai can hé nhung lai
c6 chung cac phong va chung ndi that. D€ c6 duoc kiéu sao chép hoan toan nay, lap
trinh vién phai ty cai dat quy trinh sao chép.

Java c6 ho tro sao chép nong va sao chép sau véi phurong thike clone va interface
Cloneable. Tuy nhién, nhiéu chuyén gia, trong d6 cé Joshua Bloch — tac gia cudn
Effective Java [7], khuyén khong nén stt dung hd tro nay do no cé 16i thiét k& va hiéu
luc thuc thi khong On dinh, thay vao d6, nén dung ham khoi tao sao chép.

Ham khdi tao sao chép (copy constructor) 1a ham khéi tao véi tham sd.duy nhat
la mot tham chiéu d6i twong va ham nay sé€ khoi tao d6i twong mdi sag'cho c6 noi
dung gidng hét ddi twong da cho. Chang han:
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public class Cow {
public Cow (String n) {
name = n;
}
public Cow (Cow c) {
/I sao chép cac thuéc tinh
this.name = c.name;

} Cow cl1 = new Cow("Daisy");
} Cow c2 = new Cow(cl);
System.out.println(cl.equals(c2));

Trong do6, ndi dung ham khdi tao Cow(Cow c) lam nhiém vu sao chép noi dung
cua d6i twong ¢ vao d6i tuong vira tao, & day chi la cac phép gan gid tri cho cac bién
thuc thé. Tuy nhién, khi c6 quan hé thtra k€, tinh hudng khong phai lac nao cling
don gidn nhw vi du dé.

Xét quan hé thtra k&€ gitta Animal va Cat. Ta viét ham khoi tao sao chép cho ca
hai 16p. Gia st ta can mot tinh hudng da hinh chang han nhu mot doan ma 4p dung
cho cac loai Animal ndi chung, trong d6 c6 Cat. Trong phuwong thirc d6 ta can nhan
ban cac d6i twong ma khong biét chiing thudc 16p nao trong cay thira ké Animal,
chang han:

public void cloneAll(Animal[] group) {
Animal[] copy = new Animal[group.length]
for (int i = @; i < group.length; i++) {

if (group[i] != null)
copy[i] = new Animal(group[i]);

} goi copy constructor cta Animal
} dé tao ban sao,

néu khéng phai Animal thi sao?

Liéu trong tinh hudng nay ta c6 thé dung ham khoi tao sao chép cua Animal dé
nhan ban cac déi twong thudc cac 16p con? Ta hay thir xem.
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public class Animal {
String name;
public Animal (Animal a) {
this.name = a.name;
}
public void makeNoise() { System.out.println("Huh?"); }
}
public class Cat extends Animal {
public Cat (Cat c) {
super(c);
}

public void makeNoise() { System.out.println("Meow!"); }

}

Cat tom = new Cat("Tom");
Cat ¢ = new Cat(tom); c.makeNoise();
Animal a = new Animal(tom); a.makeNoise();

Két qua chay chwong trinh: Ta mubn ban sao cta tom I3
céc dbi tuong Cat.

Meow! . " Nhung ban sao thir hai lai Ia

Huh? mét déi tuong Animal

Hinh 9.10: Ham khéi tao sao chép va quan hé thira ké.

Vi du trong Hinh 9.10 cho thdy cau tra loi la 'khong thé'. Khi ta dung 1énh new
Animal(tom) goi ham khoi tao sao chép nh3m tao mot ban sao ctia méo Tom, thuc ra
ta dang tao d6i teong Animal va ding ham khai tao ctia 16p Animal (nhé lai rang
gitra cac ham khéi tao khéng c6 quan hé thira ké€ do d6 cling khong c6 da hinh). Cho
nén két qua ctia thao tac sao chép thit hai khong phai la mot d6i twong meo tén Tom
ma la mot d6i twgng Animal tén Tom (phién ban makeNoise() chay cho d6i tugong
nay in ra "Huh?" - day la phién ban ciia Animal ch khong phai phién ban cua Cat).

Nhu vay st dung ham khoi tao sao chép nhu trong tinh huéng nay khong cho
ta két qua mong mudn. Vay phai lam cach nao d€ c6 hiéu tng da hinh khi nhan ban
déi twong? Cau tra 1oi la sit dung phuong thire ¢ tinh da hinh. Ta b6 sung vao cai
dat cia Animal va Cat 6 trén mot phuwong thic thuc thé clone() véi nhiém vu tae-wa
tra vé mot doi tuong mai la ban sao ctia d6i tuwong chu. Thuc ra clone() khongdam gi
ngoai viéc goi va tra vé két qua ctia ham khéi tao sao chép d6i vdi chinh doituong
chti. Van 1a cdc ham khoi tao sao chép thuc hién viéc nhan ban d6i twgng;nhung lan
nay chiing dwoc boc trong cac phién ban ctia clone(), ma clone() thi la phuong thitc
c6 tinh da hinh nén khi duoc goi voi d6i twong loai nao thi phién ban teong tng sé
chay. Diéu d6 dong nghia véi viéc ham khoi tao sao chép tuong tng véi loai doi
twong d6 sé duoc goi. Xem két qua thr nghiém trong Hinh 9,11+
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public class Animal {
String name;
public Animal (Animal a) { ... }
public Animal clone() { return new Animal(this); }

}...

public class Cat extends Animal {
public Cat (Cat c) { ... }
public Cat clone() { return new Cat(this); }

Cat tom = new Cat("Tom");
Cat c = tom.clone(); c.makeNoise();
Animal a = tom.clone(); a.makeNoise();

Két qua chay chwong trinh:

gior thi Idn nao méo ciing thanh méo
Meow!
Meow!

Hinh 9.11: Giai phap nhan ban hé tro da hinh.
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Khi d6, phuong thitc cloneAll() can viét lai nhu sau:

public void cloneAll(Animal[] group) {
Animal[] copy = new Animal[group.length]
for (int i = @; i < group.length; i++) {
if (group[i] != null)
copy[i] = group[i].clone();
} ™
} goi clone() dé kich hoat copy constructor
ctia I6p ma chinh déi tuong dé thuéc vé.

Giai phap nhan ban d6i twong ndi trén ciing chinh la mét vi du don gian sw
dung mau thiét k& Prototype (nguyén mau). Déi khi viéc tao méi va xay dung lai
mot ddi tuong tir dau 1a phiec tap hodc ton kém tai nguyén. Chang han, mot cong ty
can tong hop di liéu tir co sd dix liéu vao mot ddi twong dé€ dua vao mo dun phéan
tich di liéu. Cling d@ liéu d6 can dwoc phan tich doc lap tai hai m6 dun phan tich
khac nhau. Viéc tong hop lai dit liéu dé tao mot d6i twgng thit hai ¢6 ndi dung giong
hét d6i twong th nhét ton kém hon la nhan ban d6i twgng th nhét thanh d6i tuong
thi hai, thi ba... Khi d6, nhan ban mot ddi twong la giai phap nén st dung. Mau
thiét ké Prototype cho phép tao cac d6i twong da dugc tinh chinh ma khong can biét
ching thudc 16p nao hay chi tiét vé viéc can phai tao chiing nhu thé€ nao. Viéc nay
dwoc thuc hién béng cach st dung mot doi tuong mAau va tao cac déi twong mai tir
viéc sao chép ndi dung ctia mau sang.

Cai dat mau Prototype co ban bao gom ba loai 16p (xem Hinh 9.12). Loai Client
tao d6i twong mdi bang cach yéu cau d6i twong mau tw nhan ban. Loai Prototype
dinh nghia mot giao dién cho nhitng 16p ddi twong ¢ thé tu nhan ban. Cac 16p
ConcretePrototype (cac ban mau cu thé) cai dat phuong thiic thue thé clone tra vé
ban sao ctua chinh minh. Trong nhiéu truong hop, sao chép nong la da dung cho
phuong thikc clone(). Nhung khi nhan ban cac ddi twong c6 cau tric phite tap, chang
han nhu mot d6i twong Maze (mé cung) hgp thanh tit cac bic twong, 161 di, chudng
ngai vat... thi sao chép sau la can thiét.
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Client Prototype
prototype

operation(). "| clone()

I
I
|
1
prototype.clone(); ﬁ

ConcretePrototype1 ConcretePrototype2

clone() , clone() |

tra vé ban sao
cuta chinh minh

tra vé ban sao
cuta chinh minh

Hinh 9.12: M&u thiét ké& Prototype.

9.6. CUOC POI CUA POI TUONG

Cudc doi ctia mot d6i twong hoan toan phu thudc vao sy ton tai ctia cac tham
chiéu chiéu téi né. Néu van con mot tham chiéy, thi d6i twong van con song trong
heap. Néu khong con mgt tham chi€u nao chiéu téi nd, d6i tuong sé chét, hodc it ra
cting coi nhu chét.

Tai sao khi khong con mot bién tham chiéu nao chiéu téi thi d6i twong sé chét?
Cau tra 10i rat don gian: Khong c¢6 tham chiéu, ta khong thé véi téi do6i tuong do,
khong thé 1ay d@ liéu cta nd, khong thé yéu cau né lam gi. Noi cach khéc, né tro
thanh mot khéi bit vo dung, su ton tai cia né khoéng con c6 y nghia gi nira. Garbage
collector sé phat hién ra nhing ddi twgng ¢ tinh trang nay va thu don vung b nhé
cua chung d€ tai st dung.

Nhu vay, d€ cé thé xac dinh d6 dai cudc doi hittu dung ctia doi tuwong, taean biét
duoc d¢ dai cudc doi cuia cac bién tham chi€u. Cai nay con tuy bién dg-la bién dia
phuong hay bién thyc thé. Mot bién dia phuong chi ton tai bén trong phuong thite
noi né duoc khai bdo, va chi song tir khi phwong thitc d6 duwoc ¢hay cho dén khi
phuong thitc d6 két thac. Mot bién thuce thé thudc vé mot doi twetig va séng cung
véi d6i tuong d6. Néu ddi teong van con song thi bién thuc théidaa né cling vay.

Cé ba cach huy tham chiéu téi mot ddi tuong:
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1. Tham chiéu vinh vién ra ngoai pham vi ton tai.
public void foo() {
Hippo h = new Hippo(); h bi hdy khi foo két thuc

} -

2. Tham chi€u dugc chiéu t6i mot d6i teong khac.

public void foo() {
Hippo h = new Hipag(l;/\hchiéu toi d6i tuong thi hai,
h = new Hippo(); b6 roi déi twong thir nhét
= B

3. Tham chi€u dwgc gan gia tri null.
public void foo() {

Hippo h = new Hippo(); h bj gén béng null
h = null: / ta mét ddu cua dbi tuong dé tao
- 3
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Bai tap
1. Cac phat biéu sau day dung hay sai?
a) khi mot d6i tugng thude 16p con duoc khoi tao, ham khoi tao ctia 16p cha phai
dwoc goi mot cach trong minh.
b) néu mot 16p co khai bao cac ham khoi tao, trinh bién dich sé khong tao ham
khoi tao méac dinh cho 16p dé.

¢) 16p con duoc thira k€ ham khéi tao cua 16p cha. Khi khoi tao ddi twong 16p
con, ham khoi tao cta 16p cha ludén luén duoc goi tu dong dé€ khoi tao phan
dwoc thtra ké.
2. T khda new dung dé€ lam gi? Giai thich chuyén xay ra khi dung ttr khoa nay
trong mot tng dung.
3. Ham khéi tao méc dinh 1a gi? Cac bién thuc thé ciia mot d6i twong duoc khoi tao
nhu thé€ nao néu 16p d6 khong c¢6 ham khoi tao nao do lap trinh vién viét.

4. Tim 13i bién dich néu ¢ cua cdc ham khdi tao trong cai dit sau day cua 16p
SonOfBoo.
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public class Boo {

public Boo(int i) { }

public Boo(String s) { }

public Boo(String s, int i) { }
}

public class SonOfBoo extends Boo {
public SonOfBoo() {
super("boo");

}

public SonOfBoo(int i) {
Super‘(“FOO“);

}

public SonOfBoo(String s) {
super(10);
}

public SonOfBoo(int i, String s) {
}

public SonOfBoo(String a, String b, String c) {
super(a,b);

}

public SonOfBoo(int i, int j) {
super("bar",j);

}

public SonOfBoo(int i, int x, int y) {
super(i, "boo");
}
}

5. Cho cai dat 16p Foo & cot bén trai, néu b6 sung vao vi tri A mot trong cac dong
ma & cdt bén phai, dong nao sé lam cho mot ddi twong bi mat dau va sé bi
garbage collector thu hoi bat ct ltic nao?
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public class Foo {
public static Foo doStuff() {
Foo newFoo = new Foo();
doStuff2(newFoo)
return newFoo;

}

public static void doStuffl(Foo copyFoo) {
Foo localFoo = copyFoo;

b
public static void main(String[] args) {
Foo f1;
Foo f2 = new Foo();
Foo f3 = new Foo();
Foo f4 = f3; 1. copyFoo = null;

f1 = doStuff();
2. f2 = null;

// do something else 3. newFoo = f3;
// that is time-consuming
¥ 4. f1 = null;
}

5. newFoo = null;
6. f4 = null;
7. f3 = f2;
8. f1 = f4;
9. f3 = null;
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Chuong 10. THANH VIEN LOP VA THANH VIEN THUC THE

Ta da biét ddi vé6i cac bién thuc thé, mobi ddi twong déu c6 mot ban riéng ciia moi
bién. Chang han, néu khai bao 16p Cow c6 bién thuec thé name, thi mdi d6i tuong
Cow déu c6 mot bién name ctia riéng nd nam trong ving bd nhé dugc cdp phat cho
ddi tuong d6. Hau hét nhitng phuong thitc ta da thay trong cac vi du déu co hoat
ddéng chiu anh hudng ctia gid tri cac bién thuc thé. No6i cach khéc, chung c6 hanh vi
tuy thudc ting déi tuwong cu thé. Khi goi cac phuong thiic, ta cling déu phai goi cho
cac déi twong cu thé. Néi tém lai, d6 la cac phuong thitc thudc vé ddi tuong.

Néu ta mudn c6 di liéu nao dé cta 16p dwgc chia sé gitia tat ca cac ddi tuong
thudc mot 16p, cac phuwong thirc cua 16p hoat ddong ddc lap véi cac d6i twong cua 16p
do, thi giai phap la cac bién 16p va phuong thirc 16p.

10.1. BIEN CUA LOP

Daéi khi, ta mudn mét 16p c¢d nhiing bién dung chung cho tat ca cac déi tuong
thudc 16p d6. Ta goi cac bién dung chung nay la bién ctia 16p (class variable), hay goi
tat 1a bién 16p. Chung khong gan véi bat et mot d6i twong nao ma chi gan véi 16p
ddi twgng. Chung duoc dung chung cho tat ca cac doi twong trong 16p dé. D€ phan
biét gitra bién thyc thé va bién 16p khi khai bao trong dinh nghia 16p, ta dung tw
khoa static cho céc bién 16p. Vi tir khda d6 nén bién 16p thuong duoc goi 1a bién
static.

Lay vi du trong Hinh 10.1, bén canh bién thyc thé name, 16p Cow con ¢ mot
bién 16p numOfCows v6i muc dich ghi lai s6 lwong cac doi twgng Cow da duoc tao.
Mbi d6i tuong Cow cd mdt bién name ctia riéng nd, nhung numOfCows thi chi cé
dting mét ban dung chung cho tat ca cac doi tugng Cow. numOfCows duoc khoi tao
bang 0, mdi lan mot ddi twong Cow duregc tao, biéh nay dwoc ting thém 1 (tai ham
khéi tao danh cho d8i tuong d6) d€ ghi nhan rang vita c6 thém mot thiee theé méi'etia
16p Cow.
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public class Cow { . bién thyc thé, khong c6 tir khoa static
private String name; s
‘//\ bién I6p,
duwoc khai bao véi
public static int numOfCows = O; ttr khoa static

public Cow(String theName) { méi l&n ham tao chay (mét doi
name = theName; twong moi duge tao), ban duy

/ nhéat cua numOfCows duwogc téng
thém 1 dé ghi nhan déi tiong maoi

numOfCows++;
System.out.println("Cow #"+numOfCows+" created.");
}
}

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

Cow cl = new Cow();
Cow c2 = new Cow(); % java CowTestDrive
} Cow #1 created.
} Cow #2 created.

Hinh 10.1: Bién I6p - bién static.

Tt bén ngoai 16p, ta cé thé dung tén 16p dé truy nhap bién static. Chang han,
dung Cow.numOfCows d€ truy nhap numOfCows:

public class CowTestDrive {
public static void main(String[] args) {
Cow c1 = new Cow();
Cow c2 = new Cow();
System.out.println("Total: "+ Cow.numOfCows);
}
}

10.2. PHUONG THUC CUA LOP

Lai xét vi du trong Hinh 10.1, gia st ta mudn numOfCows la bién private dé
khong cho phép ai d6 stra tir bén ngoai 16p Cow. Nhung ta van mudn cho phép,ddc
gia tri cua bién nay tir bén ngoai (cac chwong trinh dung dén Cow cé thé mulon biét
c6 bao nhiéu doi twong Cow da duoc tao), nén ta sé bd sung moét phuong thuc,
chang han getCount(), dé tra vé gia tri ctia bién d6.

public int getCount() {
return numOfCows;

}

Nhu cac phuong thitc ma ta da quen dung, dé goi get€ount(), nguoi ta sé can
dén mot tham chiéu kiéu Cow va kich hoat phuong thirc dd-¢ho mét déi tuong Cow.
Can dén mot con bo dé€ biét duoc co tat ca bao nhiéu conthd? Nghe c6 veé khong duoc
tw nhién 1dm. Va lai, goi getCount() ttr bat ct d6i tupng Cow nao thuc ra cling nhu
nhau ca, vi getCount() khéng dung dén mét dac d@iém hay dir liéu dic thu nao cua
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mdi ddi tegng Cow (né khong truy nhap bién thuc thé nao). Hon nita, khi con chua
c6 mot d6i twong Cow nao duoc tao thi khong thé goi duoc getCount()!

Phuong thite getCount() khong nén bi phu thudc vao cac déi tuong Cow cu thé
nhu vay. D€ giai quyét van dé nay, ta ¢ thé cho getCount() lam mot phwong thixc
ctia 16p (class method), thuwong goi tat 1a phwong thitc 16p — hay phwong thikc static -
dé€ né c6 thé ton tai ddc 1ap véi cc d6i teong va co thé duoc goi thang tir 16p ma
khong can dén mot tham chiéu d6i twong nao. Ta dung tir khda static khi khai bao
phuong thtc 16p:

public static int getCount() {

return numOfCows;

}

Céac phuong thire thong thuong ma ta da biét, ngoai trir main(), dwoc goi la cac
phuong thirc ctia thuc thé (instance method) — hay cdc phwong thirc khong static. Cac
phuong thiic nay phu thudc vao tirng ddi twong va phai duoc goi tir déi tuwong.

Hinh 10.2 1a ban stra d6i ctia vi du trong Hinh 10.1. Trong d6 bd sung phuong
thiic static getCount() va trinh dién viéc goi phuong thitc d6 tir tén 16p cling nhuw ti
tham chiéu ddi tuwong. Lan nay, ta cd thé truy van s6 luong Cow ngay ttr khi chua cé
ddi tuong Cow nao duegc tao. Luru ¥ rang cé thé goi getCount() tit tén 16p ciing nhuw
ttr moOt tham chiéu kiéu Cow.
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public class Cow {
private String name;
private static int numOfCows = ©;

public Cow(String theName) {

name = theName; phuong thirc I6p.
numOfCows++; duwoc khai bao bang tir khéa static,

} /// khéng dong dén bién thuc thé

public static int getCount() {
return numOfCows; )
} trude khi cé doi
tuong Cow déu tién

public String getName() {

return name; $ java CountCows
} 0 <«
} 1
2

public class CountCows {
public static void main(String[] args) {
System.out.println(Cow.getCount());
Cow cl1 = new Cow(); ‘\\\\
System.out.println(Cow.getCount()); c6 thé goi tir tén I6p
Cow c2 = new Cow();
System.out.println(c2.getCount()); <« hodc goi tir tham
} chiéu déi tuong

Hinh 10.2. Phuong thirc 16p.

Déc diém doc 1ap dabi voi cac ddi tugng cua phuong thire static chinh 1a li do ta
da ludn luon phai khai bao phuong thitc main() voi tir khoa static. main() dwoc kich
hoat dé€ khoi dong chuwong trinh - khi chwa c6 bat cit d6i tuong nao duwoc tao — nén
né phai duoc phép chay ma khong gan véi bat cit ddi teong nao.

10.3. GIOI HAN CUA PHUONG THUC LOP

Ddc diém vé tinh doc 1ap d6 vira la vu diém vira la gidi han cho hoat dong-cua
cac phuong thitc 16p.

Khong duoc gan véi mot ddi twong nao, nén cac phuong thiic static cifa mot 16p
chay ma khong biét mot chut gi vé bat ct d6i twong cu thé nao cua 1ép d6. Nhu da
thay trong vi du Hinh 10.2, getCount() chay ngay ca khi khong tén tai bat ct doi
twong Cow nao. K& ca khi goi getCount() tir tham chiéu c2 thi gétCount() cling van
khong biét gi vé ddi twong Cow ma 2 dang chiéu toi. Vi khi d6, trinh bién dich chi
dung kiéu khai bao ctia c2 dé€ xac dinh nén chay getCount(J-cta Idp nao, né khong
quan tam c2 dang chiéu téi doi tuwpng nao. Cow.getCount() hay c2.getCount() chi la
hai cach goi phuong thitc, va véi cach nao thi getCount() cling van la mot phuong
thirc static.

167



public class Person {

private String name; nguoi nao vay?
tén cda ai?
public static void main(String[] args) {
System.out.println("Name: " + name);
}
}

% javac Person.java

Person.java:5: non-static variable name cannot be

referenced from a static context
System.out.println("Name: " + name) ;

A

1 error

Hinh 10.3: Phwong thirc I&p khong thé truy nhap bién thuc thé.

Néu mét bién thuc thé duoc dung dén trong mot phwong thie 16p, trinh bién
dich sé khong hiéu ta dang ndi dén bién thuc thé cua d6i twong nao, bat ké trong
heap dang c6 10 hay chi c6 duy nhat mdt d6i twong thudc 16p d6. Vi dy, chuong
trinh trong Hinh 10.3 bj 18i bién dich vi phwong thitc main() c§ truy nhap bién name.
Do main() la phuong thic static, trinh bién dich khong hiéu name ma main() dang
néi dén 1a bién thuc thé name cta ddi teong nao. Loi thong béo 16i ¢ ndi dung: bién
thuc thé name khong thé duoc goi dén tir mot ngit canh static. Ta dé thay rang tham
chiéu this cling khong thé sit dung trong mot phuong thitc 16p, bdi n6é khéng hiéu
doi tuwong 'nay' la d6i twgng nao.

Hiéu ting day chuyén cta viéc cac phuong thiic static khong thé dung bién thuc
thé la chung ciing khong thé goi dén cac phuong thiic thyce thé (phuong thic
thuong) caa 16p d6. Cac phuong thic thue thé duge quyén dung bién thuc thé, goi
dén cac phwong thire thye thé dong nghia voi viée gian tiép str dung bién thuc thé.

public class Person {
private String name;

public String getName() { goi getName chi lé gién tiép
return name; truy nhgp name.
Véan dé van la: tén cua ai?

}

public static void main(String[] args) {
System.out.println("Name: " + getName());

}

} % javac Person.java
Person.java:9: non-static method getName () cannot
be referenced from a static context

System.out.println("Name: " + getName()) ;
A

1 error

Hinh 10.4: Phuong thirc I6p khong thé goi phwéng thire thyc thé.
Vi du trong Hinh 10.4 ciing gé&p 18i twong tw 16i bién dich trong Hinh 10.3.
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Nhin qua thi ¢6 vé nhu ndi dung tir dau chuong dén day 1a mot loat cac quy tac
cua ngdn nglt Java ma lap trinh vién can nhé. Nhung thuc ra thi tat ca chi 1a hé qua
ctia ban chat khéi niém: Thanh vién 16p thudc vé 16p va ddc 1ap véi tat ca cac thuc
thé ctia 16p d6. Trong khi d6, thanh vién thyc thé gan bo chit ché véi ting thuc thé
cu thé. T4t ca cac 'quy tac' déu 1a hé qua ctia déc diém ban chat do.

Mot phuong thite thuc thé cé thé truy nhap cac bién thuc thé chang qua vi
ching thudc vé cung mot thuc thé - ddi twong chu ma tham chiéu this chiéu téi. Vi
du, 1énh return name; trong phuong thic getName() tai Hinh 10.2 thuwc chat 1a
return this.name;. getName() la phuong thitc thuc thé nén né c6 tham chiéu this
d€ str dung cho viéc nay.

Mot phuong thiic 16p, trai lai, khong thé truy nhap thang dén bién thuc thé hay
phuong thitc thuc thé don gian 1a vi phuwong thic 16p khong hé biét dén déi tuong
chu cua cac thanh vién thuc thé kia. Vi dy, khi bién thuc thé name duoc truy nhap
tai phuong thitc main tai Hinh 10.3, thuwc chat Java hiéu do6 1a this.name. Nhung
main 1a phuong thiic 16p, né khdng gan véi d6i tuong nao nén khdng c6 tham chiéu
this d€ cé thé goi this.name.

Tat ca quy tic déu duwoc din xuat tir ban chat ctua khéi niém. Do d6, thuc ra ta
khong can nhé quy tac mot khi da ndm vitng duoc khai niém.

10.4. KHOI TAO BIEN LOP

Cac bién static duoc khoi tao khi 16p duoc nap vao bd nhéd. Mot 16p duoc nap
khi mdy ao Java quyét dinh dén ltc can nap, chang han nhu khi ai d6 dinh tao thuc
thé dau tién cua 16p d6, hodc dung bién static hodc phwong thirc static caa 16p do.

C6 hai dam bao vé viéc khoi tao cac bién static: (1) cac bién static trong mot 16p
duoc khoi tao trwede khi bat & doi tirgng nao cta 16p d6 ¢ thé duoc tao; (2) cac bién
static trong mot 16p dwoc khoi tao trude khi bat ct phwong thike static nao cta lop do6
co thé chay;

Ta c6 hai cach d€ khoi tao bién static. Thit nhat, khai tao ngay tai dong khai bao
bién, vi du nhw trong Hinh 10.1:

private static int numOfCows = ©;

Céch thw hai: Java cung cdp mot cu phap ddc biét la khoi khoi tao static (static
initialization block) — mot khoi ma dwgc boc trong cdp ngodc { } val.co tiéu deé la tie
khoa static.

static {
numOfCows = 0;

}
Mot 16p c6 thé cd vai khoi khoi tao static ddt 6 bat-ce dau trong dinh nghia 16p.
Chung duwgc dam bao sé duoc kich hoat theo dung-tht tu xuat hién trong ma. Va
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quan trong bac nhat 1a chiung duwoc dam bao sé chay trude khi bat gi bién thanh vién
nao dwogc truy nhap hay phuwong thitc static nao dwoc chay.

10.5. MAU THIET KE SINGLETON

Mot ting dung ctia cac thanh vién 16p 1a mau thiét k& Singleton. Mau nay giai
quyét bai toan thiét ké dam bao rang mot 16p chi c6 t6i da mét thiee thé, chang han
nhu trong mot hé thong ma chi nén c6 mot ddi tuwong quan ly ctra s6 tng dung, mot
hé thong file, hay chi mot d6i twong quan ly hang doi may in (printer spooler). Cac
16p singleton thwong duoc dung cho viéc quan ly tap trung tai nguyén va cung cap
mot diém truy nhap toan cuc duy nhét dén thuc thé duy nhat cua chung.

Mau Singleton bao gom mot 16p tw chiu trach nhiém tao thyc thé. Phuwong thic
khoi tao duoc ddt ché do private d€ ngan can viéc tao thuc thé tir bén ngoai 16p. Mot
bién 16p private gitt tham chiéu t6i thyc thé duy nhat. Loép cung cap diém truy nhap
toan cuc t6i thyce thé nay qua mot phuwong thie 16p public tra vé tham chiéu téi thuc
thé d6. Hinh 10.5 md ta chi tiét vé mau Singleton. D€ y rang do ham khéi tao khong
thé duoc truy cap tir bén ngoai nén phuong thitc 16p getlnstance() la cong duy nhat
cho phép 1&y tham chiéu téi d6i tugng Singleton. Phurrong thitc nay dam bao rang chi
c6 duy nhat mot thue thé Singleton duoc tao. Tir bén ngoai 16p Singleton, mdi khi
mudn dung dén thuc thé Singleton nay, ta chi can thuc hién 10i goi ¢6 dang nhu sau:

Singleton.getInstance().doSomething();

Nguodi doc c6 thé tim hiéu thém vé mau thiét ké nay va cac tng dung ctia né tai
cac tai liéu sau:

1. Erich Gamma, Richard Helm, Ralph Johnson and John Vlissides, Design

Patterns: Elements of Reusable Object-Oriented Software, Addison-Wesley, 1994.

2. SingletonPattern | Object Oriented Design,
URL: http://www.oodesign.com/singleton-pattern.html
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Singleton if (instance==null) {
-instance : Singleton instance = new Singleton();

-Singleton() } turm instance:
+getinstance() : Singleton | return instance,

class Singleton {
private static Singleton instance;
private Singleton() {

X

public static Singleton getInstance() {
if (instance == null) instance = new Singleton();
return instance;

}

public doSomething() {...}

Hinh 10.5: M&u thiét ké Singleton.

10.6. THANH VIEN BAT BIEN - final

Trong ngon ngit Java, tir khoa final mang nghia "khong thé thay doi". Ta c6 thé
dung tir khdéa nay d€ quy dinh vé tinh chat khong thé thay ddi cho bién, phuong
thttc, va ca 1op:

1. Mot bién final 1a bién khong thé stra gia tri. N6i cach khac, bién final 1a hang.
Ta c6 bién static final 1a hang ctia 16p, bién thuc thé final 1a hang cta d6i tuong.
Bién dia phuong, tham s ciing c6 thé duwoc quy dinh la final. Trong vi du sau
day, 'cow' cé nghia la 'bod cai' nén IS_FEMALE (la gidng cai) 1a hang mang gia tri
true chung cho tat ca cac doi tugng kiéu Cow, tung con bo khong d6i mau nén
color 1a mot hang cho tiing d6i tuong Cow.

quy woc dat tén: .
bién static final la hang

public class Cow { do d6 tén nén viét hoa toan bo
public static final boolean IS_FEMALE = true;

public final String color;

public Cow(String _color) { bién thurc thé final

color = _color; b6 khéng déi mau
} V\

khdi tao color
public void doStuff(final int x) {

final int y; \
\ X va y khong thé thay ddi

2. M6t phuong thirc final 1a phwong thitc ma 16p con-khong thé cai de.

}
}
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public class Foo {
final public void doSomeImportantStuff() {

} H\ thuc hién viéc gi dé quan trong ma

} khéng bao gi¢’ nén bj override

3. Mot 16p final 1a 16p khong thé c6 16p con.
final class Foo {

} I6p nay khéng thé ¢ I6p con

An toan la li do cho viéc khai bao final. Vi dy, néu c6 ai d6 viét 16p con cta
String va cai dé cac phuong thirc, nguoi ta c6 thé nho da hinh ma dung cac déi
twong thudc 16p mdi nay cho cac doan ma chuong trinh von duoc viét cho String.
bay 1a tinh hudng khéng duwgc mong mudn, do d6 String dwoc dat ch€ do final dé
tranh xay ra tinh hudng d6. Néu ta can dwa vao cai dat cu thé ctia cac phuong thicc
trong mot 16p, hay cho 16p d6 6 dang final. Néu ta chi can ¢6 dinh cai ddt cia mot
vai phuong thitc trong mot 16p, ta ddt ché do final cho cac phuong thice d6 chi
khong can ddt cho ca 16p. Tat nhién, néu mét 16p la 16p final thi cac phwong thiic
trong d6 nghiém nhién khong thé bi cai d¢, ta khong can dit ché do final cho chiing
nta.

Nhitng di€ém quan trong:

e Phuong thitc 16p hay con goi la phuong thikc static khong dwoc gén véi mot dsi
tieong cu thé nao va khong phu thudce ddi teong nao, né chi dugc gan véi 16p

¢ Nén goi phuong thttc static ttt tén 16p.

e Phuong thic static c6 thé duwoc goi ma khong can cé d6i tuwong nao cta 16p do6
dang ¢ trong heap.

e Do khong duogc gan véi mot ddi tuong nao, phuong thiic static khong thé truy
nhép bién thuc thé hay cac phwong thirc thyece thé.

e Bién 16p hay con goi 1a bién static 1a bién dung chung cho tét ca cac d6i tugng ctia
16p. Chi c6 duy nhat mot ban cho ca 16p, chit khong phai mdi ddi tuongcé mot
ban.

e Phuong thitc static c6 thé truy nhap bién static.

e Bién final chi dwgc gan tri mét lan va khong thé bi thay doi.
e Phuong thtic final khong thé bi de.

e Lop final khong thé c6 16p con.
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Bai tap

1. Dién tir thich hop vao chd tréng

a)

b)

Bién dai dién cho mot thong tin ma tat ca cac ddi twong thudc
mot 16p déu dung chung.

Tt khoa quy dinh mot bién khong thé stra gia tri.

2. Céc phat biéu sau day dung hay sai?

a)
b)

<)

d)
e)
f)

g)
h)

j)
k)

Dé st dung 16p Math, truede hét can tao mot doi twong Math.

Cé thé dung tir khoa static cho ham khoi tao

Céac phuong thiic static khéng thé truy nhap cac bién thyc thé caa d6i tuong
hién hanh

Cé thé dung bién static dé dém s thuc thé caa mot 16p.

Cac ham khoi tao duoc goi truede khi cac bién static dwoc khoi tao

MAX_SIZE la mot tén bién tot cho mot bién final static

Mot khoi khoi tao static chay truede khi ham khéi tao ctia mot 16p dwoc chay

Néu mot 16p duwoc khai bao véi tir khoa final, tit ca cac phwong thire cua nd
cting phai khai bdo la final.

Mot phuong thirc final chi c6 thé bi de néu 16p d6 ¢6 16p con.
Khong ¢ 16p boc ngoai cho cac gia tri boolean.

Ldp boc ngoai dwoc dung khi ta muén d6i xt véi mot gia tri ki€u co ban nhu
la mot d6i tuong.
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chuong 11. NGOAI LE

Lbi chrong trinh 1a chuyén thuong xay ra. Cac tinh hudng bat thuong ciing xay
ra. Khoéng tim thay file. Server bi sw c6. Ngoai 1€ (exception) la thuat ngt chi tinh
trang sai hodc bat thuong xay ra khi mét chwong trinh dang chay. Ta c6 thé gép vo
s6 cac tinh hudng nhu vay, chang han nhu khi chuwong trinh thuc hién phép chia cho
0 (ngoai 1é tinh toan s6 hoc), doc phai mot gia tri khong nguyén trong khi dang cho
doc mot gia tri ki€u int (ngoai 1€ dinh dang s0), hodc truy cap toéi mot phan te khong
nam trong mang (ngoai 1é chi s6 ndm ngoai mang). C4c 18i va tinh trang bat thuong
o thé xay ra la vo so.

Mot chuong trinh du duoc thiét ké t8t dén dau thi van c6 kha nang xay ra 15i
trong khi thuc thi. Du 6 1a 1ap trinh vién giéi dén dau thi ta van khong thé kiém
soat moi thit. Trong nhiing phuong thirc ¢6 kha nang gap su ¢d, ta can nhing doan
ma dé€ xit ly su ¢6 néu nhu ching xay ra.

Mot chuong trinh dwoc thiét k& t&t can cé nhitng doan ma phong chdng 15i va
cac tinh trang bat thuong. Phan ma nay nén duoc dua vao chuwong trinh ngay tir giai
doan dau cta viéc phat trién chuwong trinh. Nho d6, n6 ¢é thé gitip nhéan dién céc
truc trdc trong qua trinh phat trién.

Phuong phap truyén théng cho viéc phong chdng 16i 1a chén vao giita logic
chuong trinh nhitng doan 1énh phat hién va x& ly 16i; dung gia tri trd vé ctia ham
lam phuong tién bao 16i cho noi goi ham. Tuy nhién, phwong phap nay c6 nhiing
nhuoc diém nhu: cdc doan ma phat hién va xw ly 18i ndm 1an trong thuat toan chinh
lam chuong trinh r6i hon, kho hiéu hon, dan t6i khé kiém soat hon; doi khi gia tri tra
vé phai danh cho viéc thong bao két qua tinh toan ctia ham nén khoé c6 thé im mot
gia tri thich hop d& danh riéng cho viéc bao 15i.

Trong ngdn ngl Java, ngoai 1& (exception handling) 1a co ché€ cho phép xt ly tot
cac tinh trang nay. N6 cho phép giai quyét cac ngoai 1é c6 thé xay ra sao cho chu6rig
trinh c6 thé chay tiép hodc két thiic mét cach nhe nhang, gitp 1ap trinh vién tado-duwoc
cac chuong trinh bén bi va chiu 18i t6t hon. So véi phuong phap phong chéng 16i
truyén thong, co ché ngoai 1€ ¢ lam chuwong trinh chay cham di mét chatynhung doi
lai 1a cau trtic chwong trinh trong sang hon, dé viét va dé hiéu hon.

Chuong nay md ta co ché stt dung ngoai 1é ctia Java. Ta sé bafdau bang viéc so
sanh céch xt ly 18i truyén thdng trong chuwong trinh véi co ché-x 1y ngoai 1& mac
dinh cua Java. Tiép theo la trinh bay vé cach ngoai 1é duvogném va bt (xtt ly) trong
mot chuong trinh, cac quy tac ap dung cho cac loai ngoai ¢ khac nhau. Cudi ciing la
ndi dung vé cach thiét ké va cai dat 16p con cua Exception d€ phuc vu nhu ciu vé cac
loai ngoai 1€ tu thiét ké.
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S

11.1. NGOAI LE LA GI?

11.1.1. Tinh hudng sy cd

Dau tién, ching ta 1dy mot vi du vé ngoai 1€ cua Java. Trong Hinh 11.1 la mot
chuwong trinh don gian trong d6 yéu cau nguoi dung nhap hai s6 nguyén roi tinh
thuwong cuia chiing va in ra man hinh.

import java.util.*;
public class TestException {

public static void main (String args[]) {
Scanner scanner = new Scanner(System.in);

System.out.print( "Numerator: " );
int numerator = scanner.nextInt();
System.out.print( "Denominator: " );

int denominator = scanner.nextInt();

int result = numerator/denominator;
System.out.printf("\nResult: %d / %d = %d\n",
numerator, denominator, result );

Hinh 11.1: M6t chwong trinh chwa x& ly ngoai 1é

Chuong trinh nay hoat dong dting nhung chura hé ¢6 ma x ly 16i. Néu khi chay
chuong trinh, ta nhap dit liéu khong phai s6 nguyén nhu yéu cau, chwong trinh sé bi
ditng dot ngot véi 1oi bao 16i dwoc in ra trén ctra s6 1énh, vi du nhw trong Hinh 11.2.
Do la hau qua cta viéc ngoai 1€ chwa dwoc xtt ly.

% java TestException
Numerator: 3
Denominator: d
Exception in thread "main" java.util.InputMismatchException
at java.util.Scanner.throwFor(Unknown Source)
at java.util.Scanner.next(Unknown Source)
at java.util.Scanner.nextInt(Unknown Source)
at java.util.Scanner.nextInt(Unknown Source)
at TestException.main(TestException.java:11)

% java TestException

Numerator: 2

Denominator: ©

Exception in thread "main" java.lang.ArithmeticException: / by zero
at TestException.main(TestException.java:13)

Hinh 11.2: L6i run-time do ngoai 1& khéng dugc xt ly.

Ta ldy thém mot vi du khac trong Hinh 11.3. Gia st ta can ghi mot vai dong van
ban vao mot file. Ta dung dén cac 16p File va PrintWritér trong goi java.io cua thu
vién chuan Java, File quan ly file, PrintWriter cung cap cac tién ich ghi dong van ban.
Chuong trinh chi lam cong viéc rat don gian la (1)*mo file, (2) chudan bi cho viéc ghi
tile, (3) ghi vao file mot dong van ban, va (4) dong file. Nhung khi bién dich, ta gap
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thong bdo 18i cho 1énh new PrintWriter véi noi dung rang ngoai 1é
FileNotFoundException chuwa dwoc x¢ ly va né phai dwoc bét hodc dwoc tuyén bd
ném tiép.

import cac I6p cén ding
. . . . . . 4//—\ . s a >
import java.io.PrintWriter; tee thu vign cua Java
import java.io.File;

public class FileWriter {
public static void write(String fileName, String s) {
File file = new File(fileName);

PrintWriter out = new PrintWriter(file); <\\\\\\\

out.println(s); mé file va chuén bi
out.close(); chi viéc ghi file

% javac FileWriter.java

FileWriter.java:7: unreported exception
java.io.FileNotFoundException; must be caught or
declared to be thrown

PrintWriter out = new PrintWriter (file) ;
A

1 error

Hinh 11.3: L&i bién dich do ngoai & khdong dwoc xi ly.

Hai vi du trén, va céc tinh hudng c6 ngoai 1é khac twong tu nhau & nhitng diém
sau:

1. Ta goi mot phuong thirc & mot 16p ma ta khong viét
2. Phuong thitc d6 c6 thé gdp truc trac khi chay

3. Ta can biét rang phuong thitc d6 c6 thé gép truc tréac
4. Ta can viét ma xtt ly tinh hudng su ¢ néu no xay ra.

Hai diém cudi la viéc chung ta chua lam va sé ndi dén trong nhiing phan tiép
theo.

Cac phuong thiic Java diing cac ngoai 1& d& béo véi phan ma goi chiing raig
"Moét tinh hudng khéng mong doi da xay ra. Toi gdp sy c6." Co ché xt ly ngoai 1€
cua Java cho phép xtt ly nhitng tinh hudng bat thuong xay ra khi chuwong trinh dang
chay, né cho phép ta dat tat ca nhitng doan ma xtt ly 16i vao mot noi dé doc dé hidu.
Co ché nay dua trén nguyén tic rang néu ta biét ta c6 thé gip mot ngeai 1é nao d6 ta
s€ c6 thé chuan bi d€ d6i pho vodi tinh hudng phat sinh ngoai 1€ d6.

Trude hét, diém so 3, lam thé nao dé€ biét mot phuwong thigicd thé ném ngoai 16
hay khong va né c6 thé ném cai gi? Khi bién dich gip 16i hége khi chay gép 16i nhu
trong hai vi du trén, ta bi€t duwgc mot sd ngoai 1€ co thé phiat sinh. Nhung nhu vay
chua du. Ta can tim doc dong khai bao throws tai.déng dau tién ctua khai bao
phuong thitc, hodc doc tai liéu ddc ta phuong thitc.d€ xem né tuyén b c6 thé ném
cdi gi. Phuong thitc ndo cling phai khai bdo san tat-ca cac loai ngoai 1é ma né cé thé
ném.
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Hinh 11.4 la anh chuyp trang ddc ta ham khoi tao PrintWriter(File) tai tai liéu API
cua JavaSE phién ban 6 dat tai trang web ctia Oracle. Tai d6, ta c6 thé tra ctru déc ta
cua tat ca cac 16p trong thu vién chuan Java.

[S] Prinkwriter (Java Flatform SE

€« C' | O docs.oracle.com/javase & fdocs/api/ khal béO phu;ong thu’C ChO blét
lavaawtimage  ° | PrintWriter né cé thé ném mét ngoai 1é
2va. Bt irage rence . -
java.awtarint public Printriter(File file) A FileNotFoundException
throws FileNotFoundException

avaoeans

Java beans beancont Creates anew PrintWriter, without autoratic line fushing, with the specified file. This

< > Convenience constructer creates the necessary intermediate GutputStreamiiricer, which
PrintRequesi ATTIDLIE ~ will encode characters using the default charset for this instance of the Java virtual machine
PrintService

PrintServiceAttribuie Paanietirs:

PrintServiceAttrioutet B >

PrintSernviceAttrioiel £ile - The file to use as the destination of this weriter. If the file exists then it will be
PrintServiceAftribuiet truncated to zero size; otherwise, a new file will be created. The output will be written
PrintServicel ooku to the file and is buffered
PrintStrear Throws:
Brintriter e
PriorityBlockingQueu FileMotFoundExceptian - If the given file object does not denote an existing,
PriorityQueus /V writabile regular file and a new regular file of that name cannot be created, or # some
ERIVATE MEMBER ather errer occurs while epening or creating the file
ErivateCiassl oader I d
PrivatoCredentialPer SecurityException - If a security manager is present ane
Privatele checklirite (file.getPathil) denies write access to the fils
PrivatemL et Since:
EriviepedAction v 15

< > ~

|
déc ta cho biét KHI NAO ngoai Ié ¢ thé xdy ra, & déy la khi dbi tuong File khong
dai dién cho mét file ghi durge, hodc mét 16i ndo dé trong khi mé file dé ghi.

Hinh 11.4: Théng tin v& ngoai I& tai d&c t& phwong thirc.

Dic td cta ham khéi tao PrintWriter(File) néi rang nd cé thé ném
FileNotFoundException, va n6 sé ném néu nhu ddi tugng File dugc cho lam d6i s6
khong dai dién cho mot file ghi duoc hodc khong thé tao file v6i tén da cho, hodc
néu xay ra 16i nao khdc trong khi mé hodc tao file. Nhu vay, ta da biét néu tao mot
ddi tuwong PrintWriter theo cach nhu trong Hinh 11.3 thi ta phai chuan bi ddi pho véi
loai ngoai 1é nao trong tinh huéng nao.

11.1.2. Xt 1y ngoai 1é

Tiép theo 1a diém s6 4, lam thé nao d€ xw li ngoai 1é sau khi da biét thong tin vé
cac loai ngoai 1& c6 thé phat sinh tir cac phuwong thic ta dung dén trong chuong
trinh? Co hai lua chon, mét la giai quyét tai chd, hai 13 tranh né trach nhiém. Thuc ra
lua chon thit hai khong han 1 né dwoc hoan toan, nhung ta sé trinh bay chi tiétve
lwra chon nay sau. Truede hét, ta néi vé cach xtt 1i ngoai 16 tai chd.

D€ xtt ly cac ngoai 1€ c6 thé duwgc ném ra tir mot doan ma, ta boc doah ma do
trong mot khoi try/catch. Chuwong trinh trong Hinh 11.3 sau khi dugc sta nhu trong
Hinh 11.5 thi bién dich va chay thanh cong.

177



class FileWriter {
public static void write(String fileName, String s) {

try {
File file = new File(fileName);

PrintWriter out = new PrintWriter(file); phan mé sinh ngoai I

dat trong khéi ‘try’

<
<

out.println(s);
out.close();

}
catch (FileNotFoundException e) {

e.printStackTrace(); «—
}

} khéi ‘catch’ chira doan méa
sé chay khi ngoai Ié xay ra

}

Hinh 11.5: Xt |i ngoai |& v&i khéi try/catch.

Khéi try/catch gom mot khoi try chira phan ma c6 thé phat sinh ngoai 1€ va ngay
sau d6 1a mot khéi catch véi nhiém 'bat' ngoai 1é duwgc ném tir trong khéi try va xa li
s c6 d6 (co thé cb vai khdi catch theo sau mot khdi try, ta sé néi dén van dé nay
sau). NOi dung cua khoi catch tuy vao viéc ta mudn lam gi khi loai sy ¢ cu thé d6
xay ra. Vi duy, trong Hinh 11.5, khéi catch chi lam mot viéc don gian la goi phuwong
thitc printStackTrace() ctia ngoai 1& vira bat dwoc dé in ra man hinh thong tin vé dau
vét cua ngoai 1& d6 trong ngan xép cac 101 goi phuwong thire (stack trace). Day la hoat
dong xtt Iy ngoai 1é thwong dung trong khi dang tim 16i cia chwong trinh.

11.1.3. Ngoai 1é 1a d6i twgng

Cai goi 1a ngoai 1&é ma noi ném noi bat d6 thuc chat 1a cdi gi trong ngdn ngit
Java? Ciing nhu nhiéu tht khac trong chuwong trinh Java, moi ngoai 1& 1a mot d6i
teong ctia ciy pha hé Exception. Nhé lai kién thikc vé da hinh, ta luu y rang mdi ddi
twong ngoai 1€ ¢ thé la thye thé ciia mot 16p con ctia Exception. Hinh 11.6 m6 ta mot
phan ctia cay pha hé Exception véi FileNotFoundException va ArithmeticException
la nhitng loai ngoai 1€ ta da gdp trong cac vi du ctia chwong nay.
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Throwable

getMessage()
printStackTrace()

Mot phan ctia cay pha hé
Exception.

Tt ca déu thira ké

ter Throwable

hai phuong thirc getMessage()
va printStackTrace()

RuntimeException

N\

‘ FileNotFoundException ‘ ArithmeticException‘

Hinh 11.6: M6t phan clia cay pha hé Exception.

IOException

Do mdi ngoai 1é 1a mot ddi tweong, cai dugc bat' trong mdi khéi catch 1a mot ddi
twong, trong d6 dodi s ctia catch 1a tham chiéu t6i d6i twong d6. Khoi catch trong
Hinh 115 ¢4 tham s0 e la tham chiéu duwoc khai bdo thudc kiéu
FileNotFoundException.

Moi khdi catch khai bao tham s8 thudc kidu ngoai 1& nao thi sé bat duoc cac ddi
teong thuodc kidu ngoai 1é d6. Ciing theo nguyén tac thira ké va da hinh rang cac déi
twong thudc 16p con cling ¢ thé dwoc coi nhu cac d6i twong thudc kiéu 16p cha. Do
d6, mot khéi catch khai bao tham s8 kiéu 16p cha thi cling bat dwgc ddi tuong ngoai
16 thudc cac 16p con ctia kidu d6. Vi du khdi catch(Exception e) {..} bat dugc cac
déi twong thudc cac 16p Exception, IOException, ciing nhu FileNotFoundException
(xem quan hé thira ké trong Hinh 11.6).

11.2. KHOI try/catch

Muc trudc da gidi thiéu vé viec dung khdi try/catch dé bat va xt ly ngoai 1é.
Muc nay trinh bay ki hon vé ciu trtc va co ché hoat dong cua khoi try/catch.

11.2.1. Bat nhiéu ngoai 1é

Nhu ta da thdy, vi du Hinh 11.1 khi chay c6 thé phat sinh hai 16ai ngoai 1é
InputMismatchException hay ArithmeticException. D€ xtt ly hai ngeai 1€ nay, ta
cting dung mot khoi try/catch tuwong tie nhw da lam trong Hinh 11:5, Nhung Ian nay
ta dung hai khéi catch, moi khdi danh d€ xt ly mot loai ngoai 18, Mdi khéi try/catch
chi c6 mot khai try, tiép theo 1a mét hodc vai khéi catch. Hinlii11.7 14 vi du minh hoa
don gian cho khdi try/catch ¢6 nhiéu hon mot khoi catch.
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import java.util.Scanner;
import java.util.InputMismatchException;
import java.lang.ArithmeticException;

public class TwoCatchBlocks {
public static void main (String args[]) {
Scanner scanner = new Scanner(System.in);

try {
System.out.print( "Numerator: " );
int numerator = scanner.nextInt();
System.out.print( "Denominator: " )5

int denominator = scanner.nextInt();
int result = numerator/denominator;
System.out.printf("Result: %d / %d = %d\n",
numerator, denominator, result );

}

catch (InputMismatchException e) {
System.out.println("Input error. ");

}

catch (ArithmeticException e) {
System.out.println("Arithmetic error.");

}

} % java TwoCatchBlocks
Numerator: e
} Input error.

% java TwoCatchBlocks
Numerator: 2
Denominator: 0O
Arithmetic error.

Hinh 11.7: Khéi try/catch c6 nhiéu khéi catch.

Khi mét ngoai 1é xay ra, trinh bién dich tim mot khdi catch phu hgp trong céc
khoi catch di kem. Trinh tu tim 1a lan lwgt tir khoi thi nhat dén khai cudi cung, khoi
catch dau tién bit duoc ngoai l¢ do sé duoc thuc thi.

11.2.2. Hoat dong ctia khdi try/catch

Khi ta chay mot lénh/phuong thitc c6 thé sinh ngoai 16, mét trong hai truong
hop xay ra: (1) phwong thitc duwoc goi thanh cong; (2) phuwong thitc duoc goi-ém
ngoai 1é va khéi catch bt dwoc ngoai l¢ do, va (3) phuwong thitc duoc goi ném hgoai
16 nhung khdi catch khong bat dwoc ngoai 1& d6. Ludng diéu khién~trong khdi
try/catch trong cac treong hop do6 cu thé nhu sau:

(1) Phuong thirc dugc goi thanh cong, va khoi try dugc thuc thi*day du cho dén
1énh cudi cung, con khdi catch bi bo qua vi khong cd ngoai 1€ nae phai xt ly. Sau khi
khéi try chay xong, 1énh dang sau catch (nghia 1a ndm ngay:sau khdi try/catch) sé
chay.
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try { £ A
int n = scanner.nextInt(); khoi catch khong chay

System.out.print("0k");
}
catch (Exception e) {

System.out.println("Error! ");

} % java Tester
System.out.println("Done."); 10

Ok

Done.

(2) Phuong thitrc duoc goi ném ngoai 1é va khoi catch bét duwoc ngoai lé do. Cac
lénh trong khéi try ¢ sau lénh phat sinh ngoai 1é bi bé qua, diéu khién chuyén téi
khoi catch, sau khi khéi catch thuc thi xong, phan con lai ctia phwong thiie tiép tuc
chay.

try { phén lénh sau ngoai Ié
int n = scanner.nextInt(); bi bé qua
System.out.print("0k"); «——

}

catch (Exception e) {
System.out.println("“Error! ");

¥ . " " % Java Tester
System.out.println("Done."); abe

Error!
Done.

(3) Phuong thitc duwgc goi ném ngoai 1é nhung khdi catch khong bat dwoc ngoai
1é d6. Néu khong dung khoi finally ma ta ndi dén ¢ muc sau, diéu khién s€ nhay ra
khoi chuwong trinh, bd qua phéan con lai ciia phuong thitc k€ tir sau 1énh phat sinh
ngoai 1é va ra khoi phuong thitc hién tai. Diéu khién sé quay vé noi goi phuong thic
hién tai hodc chuwong trinh ding do 16i run-time (chi tiét sé duoc trinh bay & Muc
11.4).

try {
int n = scanner.nextInt(); N
phén con lai cda

System.out.print("Ok"); «— phiomg thire k8 tir sau
¥ ' ' ) Iénh phét sinh ngoai Ié
catch (ArithmeticException e) {  pjpsqua

System.out.printlIn("Error! ");

}
System.out.println(’

Y // end of method

one.");

khéng bét duoc ngoai Ié
InputMismatchException

¥ diéu khién ra khéi phuong thirc hién tai

Ba truong hop trén duoc tdm gon trong so d6 sau:
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khéi déu tién bt duoc thi chay khéng khéi nao

ngoai lé 7
try { duoc ném //_\/\A bat duoc
>
} catch() { | |catch() { | |[catch() {
khéng ¢¢ } } }

. v v v

. . ra khéi phuong thirc
chay lénh dau tién hién hanh

sau khéi catch()
11.2.3. Khdi finally - nhitng viéc du thé nao ciing phai lam
Phan try va phan catch trong khdi try/catch 1a nhitng phan bat budc phai cd.
Ngoai ra, ta con c6 thé 1ap mdt phan cé tén finally vao lam phan cudi cung ctia khi
try/catch.

Mot khéi finally la noi ta dat cac doan ma phai duwoc thuc thi bat ké ngoai 1€ ¢
xay ra hay khong.

. khéi dau tién bét dwoc thi chay khéng khéi nao
ngoai I bét duoc
try { duwoc ném //_\/\//—\ '
>
} catch() { | | catch() { | | catch() {
khéng ¢ b b }

ngoai Ié * * ‘

\4

ra khdi phuwong thire

chay lénh déu tién hién hanh

sau khéi catch()

Hinh 11.8: Biéu khién chuong trinh tai khéi try/catch.

Ta 1dy mot vi du minh hoa. Gia st ta can ludc tring trong 10 vi séng. Néu co sy
c8 xay ra, chang han triing bi nd, ta phai tat 10. Néu triing ludc thanh cong, ta ciing
tat 1o. Tém lai, dit chuyén gi xay ra thi ta cling déu phai tat 10.

try {

turnOvenOn();
egg.boil();

catch (EggException e) {
System.out.println("Error! ");

¥
finally {

turnOvenOff();
¥

Néu khong dung khdi finally, ta phai goi turnOvénOff() ¢ ca khdi try 1an khdi
catch, nhung két qua 1a van khong thuc hién duocnfiiém vu déng file néu két cuc lai
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xay ra theo truong hop (3) da noéi dén, khi diéu khién chuong trinh bo qua ca khoi
catch dé€ ra ngoai.

Véi khoi finally, trong bat ké tinh huéng nao, luéng diéu khién ciing phai chay
qua khdi 1énh d6. Khi ngoai 1€ bi ném ra ma khong c6 khéi catch nao bt dwoc, khdi
finally ciing chay trudc khi luéng diéu kién ra khoi phuong thiec. Ngay ca khi c6
1énh return trong khoi try hodc mot khéi catch, khéi finally ciing duoc thuec thi trude
khi quay lai chay lénh return dé.

V6i ddc diém dé, khdi finally cho phép ta ddt cac doan ma don dep tai mét noi
thay vi phai 1dp lai no tai tat ca cac diém ma diéu khién chwong trinh c6 thé thoat ra
khéi phuong thtrc.

khéi dau tién bt duoc thi chay khéng khéi nao

ngoai & bét di
try { duoc ném //\/\/\a voe
>
b catch() { catch() { catch() {
khéng ¢4 b b }

. v v ¥

finally() {
o

}l\

s L ra khdi phuong thirc
chay Iénh dau tién hién hanh

sau khéi catch()

Hinh 11.9: Bidu khién chuwong trinh khi cé khéi finally.

Luu y rang, vé mat ct phap, ta khong thé chén ma vao gitra cic phan try, catch,
va finally trong mot khdi try/catch; khdi try thi bat budc phai ¢, nhung cac khdi
catch va finally thi khéng; tuy nhién, sau mot khéi try phai cé it nhat mot khoi catch
hoac finally.

11.2.4. Thit tu cho cac khoi catch

Nhu ta da trinh bay trong Muc 11.1.3, ngoai 1€ cling la cac d6i twongaén co tinh
da hinh, va mdt khéi catch danh cho ngoai 18 16p cha ciing bat dugc ngoai 1é 16p con.
Vi du cac khéi catch sau déu bat duoc ngoai 1¢ loai InputMismatchException:

catch(InputMismatchException e) {...} chibét InputMismatchException,

catch(IOException e) {...} bit tit ca cac IOException, trong do cé
InputMismatchException

catch(Exception e) {...} Dbit tdt ca cac Exception, trong d6 c6 cac
IOException.
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C6 thé hinh dung catch(Exception e) la mét cai rd to nhét va hing duoc cac
loai d6 vat véi nhiéu kich thude hinh dang khac nhau, catch(IOException e) la cai
r0 nho hon chat nén hitng dwgc it loai d6 vat hon, con catch
(InputMismatchException e) la cdi rd nho nhét va chi hting vira mot loai d6 vat. Ta
c6 thé chi dung mot cai 16 to nhat — khdi catch bat loai ngoai 1é tong quat nhat — dé&
bat tdt ca cac ngoai 1é va xt ly mot thé. Tuy nhién, néu ta mudn xtt ly tly theo cac
ngoai 1é thudc loai khac nhau thi nén dung cac khdi catch khac nhau trong mot khoi
try/catch.

Vay cac khéi catch d6 nén duwgc dé theo thit ti nao? Nhé lai rang khi mot ngoai
1é duwgc ném ra tir bén trong khdi try, theo thit tw tir trén xuéng duwdi, khoi catch nao
bat dwoc ngoai 1 d6 thi sé dwoc chay. Do d6, néu cai 16 to dwoc thir hitng triede cai
rd nhoé hon, nghia la khoi catch cho 16p cha duoc dat trude khoi catch danh cho 16p
con, thi cai rd to sé hiing dwoc ngay con cai rd nho hon sé khéng bao gio dén luot
minh himg dwoc céi gi. Vi li do @6, trinh bién dich yéu cau khéi catch danh cho 16p
ngoai 1¢ tong quat hon bao gio cling phai dat sau khdi catch danh cho 16p ngoai 1¢
chuyén biét hon. Trinh bién dich sé& bao 18i néu ta khong tuan theo quy tac nay.

Vi duy, néu ta c6 ba khoi catch véi ba loai tham s& Exception, IOException, va
InputMismatchException, chtiing sé budc phai theo thit tur sau:

try {
doSomethingRisky();

}
catch (InputMisMatchException e) {
System.out.println("Invalid input! ");

}
catch (IOException e) {

System.out.println("Some input/output error! ");

¥
catch (Exception e) {
System.out.println("Some error, I've no idea! ");

}

Xem lai vi du trong Hinh 11.7. Tai d6 ta c6 hai khoi catch, mot cho
InputMismatchException, mot cho ArithmeticException. Gitta hai loai ngoai 1€ nay
khong c6 quan hé 16p cha-16p con. Néi cach khac, khdi nay khong thé bat ngoai 16
cua khdi kia. Do d6 thi ty cta hai khéi nay khong cé y nghia gi, khoi nao ddt truedce
cting duoc.

11.3. NEM NGOAI LE
Néu ma chuwong trinh ctia ta phai bat ngoai 18, thi ma caa-ai ném né? Céc vi du
ta da dung tir dau chwong déu noi vé cac tinh hudéng ma ngoai 1é duoc ném tir bén

trong mot ham trong thw vién. Ta goi mot phuong thac co khai bao mot loai ngoai
1§, va phuwong thitc d6 ném ngoai 1€ tro lai doan chuong trinh goi nd.
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Trong thuc t€, ta c6 thé phai viét ca ma ném ngoai 1€ cling nhuw ma xt ly ngoai 1¢.
Van dé khong phai & chd ai viét cai gi, ma la biét rang phuong thitc nao ném ngoai 1&
va phuong thitc nao bat né.

Néu viét mot phuong thikc c6 thé ném mot ngoai 1€, ta phai lam hai viéc: (1)
tuyén bd tai dong khai bdo phuong thikc rang né cé thé ném loai ngoai 1é d6 (dung
tir khoa throws); (2) tao mot ngoai 1€ va ném no (béng 1énh throw) tai tinh hudng
thich hop trong n6i dung phwong thtec.

Vi du:

tuyén bé réng phuong thirc
nay c6 thé ném ngoai 1é
/ loai Exception

public Fraction (int n, int d) throws Exception {
if (d==0) throw new Exception();

numerator = n; \ tao mét dbi tuong Exception méi va

) denominator = d; ném né t6i noi goi phurong thirc
}

public class Fraction {
private int numerator, denominator;

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

try {
Fraction f = new Fraction (2,90);
}

catch (Exception e) {
e.printStackTrace(); .
néu khéng khéc phuc duoc sw cé
} } T thiitnhét cling in ra théng tin 1an
} vét sy cb

Hinh 11.10: Ném va bét ngoai lé.

11.4. NE NGOAI LE

Daéi khi, ta c6 mdt phwong thiie dung dén nhing 101 goi ham cé thé phat siith
ngoai 1é, nhung ta khong mudn xu ly mét ngoai 1€ tai phwong thire dé. Khi dé;ta co
thé 'né' bang cach khai béo throws cho loai ngoai 1& d6 khi viét dinh nghia:phuong
thire. K&t qua ctia khai bao throws d6i véi mot loai ngoai 1€ la: néu c6 mot ngoai 1€
thudc loai d6 dwgc ném ra béi mot 1énh nam trong phwong thikc, né Khong duoc 'dd’
ma s€ 'roi' ra ngoai phuong thtrc, téi noi goi phwong thitc (caller).
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public class FileWriter {
public static void write(String fileName, String s)
throws FileNotFoundException {

File file = new File(fileName);
PrintWriter out = new PrintWriter‘(file);\

out.println(s); né ngoai I& do new PrintWriter ném
out.close(); béng céch dung khai bao throws,
} Ngoai Ié khéng duoc bét sé roi ra
} ngoai toi noi goi phuwong thic nay

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

try {
FileWriter.write("hello.txt", "Hello!");
}

catch (Exception e) { . o )
e.printStackTrace(); bat va xa Iy ngoai I¢ duoc nem ra
} tw trong FileWriter. write

}
}

Hinh 11.11: Né ngoai |é dé noi goi xt ly.

Ta con nhé vi du trong Hinh 11.5, tai &6 phuong thitrc write() goi dén new
PrintWriter() bat va xtt ly ngoai 1é do new PrintWriter() ném ra. Bay gio ta khong
mudn bat va xtt Iy ngoai 1& ngay tai write() ma dé€ cho noi goi write xtt 1y. Ta bo khdi
try/catch tai write() va thay bang khai bao throws, stta FileWriter thanh nhw trong
Hinh 11.11. Khi d6, viéc bt va xi ly ngoai l¢ tro thanh trach niém cta noi goi
write(), nhu phwong thitc main trong Hinh 11.11.

Cé6 thé hinh dung co ché ném, bat, né nhu thé nay: Ngoai 1é¢ nhu mot d6 vat
dwoc ném ra tir phuwong thite dang chay — né nam trén dinh ngan xép ctia cac 1oi goi
phuong thiic (method call stack). N6 sé roi tit trén xudng. Trong cac phuong thiic
dang nam trong ngan x&p, phwong thitc nao né véi khai bdo throws phu hop sé
gidng nhu givong ra mot cai 16 vira véi ngoai 18 d& no lot qua va roi tiép xudng
dudi. Phueong thitc nao bat véi khdi try/catch phu hop gidng nhu givong ra mot cai
16 hting 14y ngoai 1§, né dwoc bat dé& xit ly tai day nén khong roi xudng tiép nita.
Tém lai, sau khi mét ngoai 1é duwoc ném, nd roi tir trén xudng, lot qua cac phitong
thitc c6 khai bao throws (tinh ca phwong thitc ném nd), va bi gitt lai tai phuweng thirc
dau tién c6 khai béo catch bat duoc nd. Trong qud trinh roi, néu né o1 vao mot
phuong thitc khdng c6 khai bao throws phu hgp hay khéi try/catch phti hop, nghia
la phuwong thirc d6 khong cho né lot qua, cling khdng 148y r6 hiing, thi“trinh bién dich
sé bao 16i.
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Hinh 11.12: Ngoai | roi ra tlr bén trong phwong thire ném, lot qua phwong thirc né né,

rdi roi xubng phwong thire bét né.

main

S
S

00 ¢

né roi xuéng
write()

Hinh 11.12 minh hoa qua trinh roi ctia mét ngoai 1€ FileNotFoundException vdi
cai dat nhu trong Hinh 11.11. Trong d6, dé€ d6i pho véi FileNotFoundException,
WriteToFile.main c6 khdi try/catch, FileWriter khai bao throws, va ta con nhé trong
Hinh 11.4, ham khoi tao PrintWriter(File) cling khai bao throws d6i véi loai ngoai 1€
nay. Voi trinh ti main goi write, con write goi ham khoi tao PrintWriter, ngoai 1&
dwoc ném ra tir trong PrintWriter, lot qua write, roi xuéng main va duoc bét tai dé.
Cac phrong thitc dwoc dai dién boi hinh chit nhat ¢6 canh la nhitng duong diit doan
la nhtng phuong thic da két thuc do ngoai 1é.

Viéc né ngoai 1€ thiec ra chi tri hoan viéc xtt ly ngoai 1€ chit khong tranh duoc
hoan toan. Néu noi cudi cung trong chuong trinh la ham main cling né, ngoai 1¢ sé
khong duoc xtt ly ¢ bat ct khau nao. Trong treong hop d6, tuy trinh bién dich sé
cho qua, nhung khi chay chuong trinh, néu c6 ngoai 1& xay ra, may ao Java sé& ngat
chuong trinh y nhw nhitng treong hop ngoai 1€ khong dwoc xtr 1y khac.
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Hinh 11.13: Néu khéng dwoc bét thi ngoai |& roi ra ngoai chwong trinh.

Tong két lai, quy tac hanh xt mdi khi goi mot phuong thiic c6 thé phat sinh
ngoai 1¢ 1a: bat hoic né. Ta bat bang khdi try/catch véi khdi try boc ngoai doan ma
sinh ngoai 1¢ va mot khoi catch phu hop véi loai ngoai 1&. Ta né béng khai bao
throws cho loai ngoai 1¢é d6 & dau phuong thic. Phuong thirc write cta FileWriter c6
hai Iya chon khi goi new Printer(File): (1) bat ngoai 1é nhu trong Hinh 11.5. (2) né
ngoai & d€ day trach nhiém cho noi goi né nhu trong Hinh 11.11. Trach nhiém nay
thudc vé main ctia WriteToFile.

Néu mot ngoai 1é ném ra sém hay mudn cting phai dwoc bt va x ly, tai sao doi
khi ta nén tri hoan viéc d6? Li do 1a khong phai ltc nao ta cling c6 du thong tin dé€ ¢
thé khac phuc su ¢ mot cach thich hop. Gia st ta 1a nguodi viét 16p FileWriter cung
cap tién ich xtt ly file, va FileWriter duwoc thiét ké d€ cé thé dung duoc cho nhiéu tng
dung khac nhau. D€ xtr 1y su ¢d ghi file — ngoai 1é FileNotFoundException, ta c6 thé
lam gi tai phwong thirc write v6i chite ndng nhu cac vi du ¢ trén? Hién thi 10i thong
bao 16i? Yéu cau cung cap tén file khac? Im ling khong lam gi ca? Lang ling ghi vao
mot file médc dinh? Tat ca cac giai phap d6 déu khong 6n. Ta khong thé biét hanh
dong nao thi phu hop véi chinh sach cua tng dung dang chay (noi st-‘dung
FileWriter cua ta), ta khong c6 thdm quyén dé ty tuwong tac véi nguoi dung (Khong
1o ¢ hay khong) hodc tu thay d6i phuwong an véi tén file khac. Pon gian taj.tai write,
ta khong c6 du thong tin &€ khac phuc su ¢8. Vay thi ding lam gi ca, hay tranh sang
mot bén d€ cho noi c6 du thong tin xt 1y nhan trach nhiém.

Ngay ca khi lya chon bat ngoai 1& d& xtt ly, mot phuong théc van c6 thé ném
tiép chinh ngoai 1¢ vira bat dwoc sau khi da xtr li mot phan-theo kha nang va trach
nhiém ctia minh. Vi du:
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try {
doSomethingRisky();

}
catch (Exception e) {

/I ma xd ly mot phén sw ¢
throw e;

}

11.5. NGOAI LE PUOC KIEM TRA VA KHONG PUQC KIEM TRA

Nh lai cac chuong trinh vi du 6 16i do khong xtr Iy ngoai 1é trong Hinh 11.1 va
Hinh 11.3. Vi du thit nhat bién dich thanh cong con vi du thit hai c6 16i vé ngoai 1&
ngay khi bién dich. Ngoai ra, c6 1é dén day ban doc da gdp nhing su cd khi chay
chuwong trinh nhu NullPointerException (dung tham chiéu null d€ truy nhép cac
bién thuc thé hay phuong thic thuc thé), ArrayIndexOutOfBoundException (truy
nhap mang véi chi s6 khong hop 18). Ta da khong bi budc phai bat va xtt Iy cac ngoai
1€ d6. Tai sao lai c6 syt khac biét nay?

Li do la cac kiéu ngoai 1é ctia Java dwgc chia thanh hai loai: dwge kiém tra
(checked) va khong dwgc ki€m tra (unchecked) boi trinh bién dich.

Loai khong dwoc kiém tra bao gom cac ddi tuwgng thudc 16p RuntimeException
va cac  lop con cuia né, chang han  NullPointerException,
ArrayIndexOutOfBoundException , InputMismatchException hay
ArithmeticException (nhu trong vi du Hinh 11.1)... V6i nhitng ngoai 1¢ loai khong
duoc kiém tra, trinh bién dich khéng quan tam ai tuyén bd ném, ai ném, va cé ai bét
hay khong. Tat ca trach nhiém thudc vé nguoi lap trinh.

Loai duoc kiém tra bao gom ngoai 1€ thudc tat ca cac 16p con lai, nghia 1a cac 16p
khong thudc loai RuntimeException va céc 16p con cta nd. Mot vi du la ngoai 1€
FileNotFoundException trong Hinh 11.3. Loai duoc kiém tra duoc trinh bién dich
kiém tra xem da dwoc xt ly trong ma hay chua.

Hau hét cac ngoai 1é thudc loai RuntimeException xudt phét tir mot van dé trong
16-gic chuwong trinh ctia ta ch khong phai tr mot su ¢6 xay ra trong khi ghitong
trinh chay ma ta khong thé luong trudce hodc dé phong. Ta khong thé’ dam.bdo rang
mot file cAn mo chdc chdn cé & d6 d€ ta dung. Ta khong thé’ dam bao rang server sé
chay 6n dinh dting vao ltc ta can. Nhung ta cd thé’dam bao rang chueng trinh ctia ta
sé€ khong dung chi sd qua 1on truy nhap vugt ra ngoai mang (fhang thudc tinh
Jength dé€ ta ki€ém soat viéc nay).

Hon nita, ta muén rang cac 16i run-time phai duoc phathién va sta chita ngay
trong thoi gian phat trién va kiém thtt phan mém. Ta khong mudn viét thém nhing
khéi try/catch kém theo su tra gid vé hiéu niang khong.can thiét dé bat nhitng 16i ma
dang ra khong nén xay ra, dang ra phai duoc loai b¢ trede khi chwong trinh duoc
dwa vao st dung.
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Muc dich st dung cta cac khdi try/catch 1a d€ x I cac tinh hudéng bat thuong
chit khong phai dé khac phuc 16i trong ma ciia 1dp trinh vién. Hay dung cac khoi catch
dé c§ gang khac phuc su ¢d ctia cac tinh hudng ma ta khong thé dam bao sé thanh
cong. It nhat, ta cling c6 thé in ra mot thong diép cho nguoi dung va thong tin vé
dau vét ctia ngoai 1¢ trong ngan xép cac 10i goi phuwong thic (stack trace) dé€ ai do co
thé hiéu duoc chuyén gi da xay ra.

11.6. DINH NGHIiA KIEU NGOAI LE MOI

Thong thuong, khi viét ma st dung cac thw vién cé san, 1ap trinh vién can xt ly
c4c ngoai 1& c6 sdn ma cac phuong thiic trong thir vién d6 ném dé tao ra dwge nhitng
chuong trinh cé kha ndng chéng chiu 18i cao. Con néu ta viét cac 16p dé cho cac lap
trinh vién khac st dung trong chuwong trinh ctia ho, ta c6 thé can dinh nghia cac kiéu
ngoai 1é dac thu cho céc sw ¢d 6 thé xay ra khi cac 16p nay duoc dung trong cac
chuwong trinh khac.

Mot 16p ngoai 1&é méi can phai 1a 16p chuyén biét héa cia mot 16p ngoai 1é ¢b san
dé€ loai ngoai 1é méi cé thé dung duoc véi co ché xtr ly ngoai 1é thong thuong. Mot
16p ngoai 1é dién hinh chi chita hai ham khéi tao, mot ham khong 18y déi so va
truyén mot thong bao 16i mic dinh cho ham khdi tao cua 16p cha, mot ham 1dy mot
xau ki tu 1a thong bdo 13i tly chon va truyén né cho ham khoi tao cua 16p cha.

public class SomeException extends RuntimeException {
public SomeException() { super("Some error!"); }

public SomeException(String s) { super(s); }
}

Con trong phan 16n cac trudng hop, ta chi can mot 16p con rdng véi mot cai tén
thich hop la di. Nén danh cho mdi loai sy cd nghiém trong mot 16p ngoai 1€ dwoc
dat tén thich hop dé tang tinh trong sang ctia chwong trinh.

public class DivideByZeroException
extends ArithmeticException {}

Nén chon 16p ngoai 1€ co s6 la mot 16p ¢é lién quan. Vi dy, néu dinh_taoe' 16p
ngoai 1€ moi cho su c§ phép chia cho 0, ta c6 thé 1dy 16p cha 1a 16p ngoai 1&:cho tinh
toan s8 hoc 1a ArithmeticException. Néu khong c6 16p ngoai 1€ ¢6 sdn ndo thich hop
lam 16p cha, ta nén xét dén viéc ngoai 16 méi nén thudc loai dwoc kiéim, tra (checked)
hay khong (unchecked). Néu can bat budc chuwong trinh st dungeir ly ngoai 18, ta
dung loai duoc ki€ém tra, nghia la la 16p con ctia Exception nhung khong phai 16p
con cua RuntimeException. Con néu c6 thé cho phép chuwong-trinh ting dung bo qua
ngoai lé nay, ta chon 16p cha la RuntimeException.
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11.7. NGOAI LE VA CAC PHUONG THUC CAI PE

Gia st ta viét mot 16p con va cai de mot phwong thire cta 16p cha. Cé nhitng
rang budc gi vé viéc ném ngoai 1 tr trong phuwong thirc cuia 16p con?

Ta nhd lai nguyén ly "Cac d6i tuong thudc 16p con c6 thé duoc d6i xit nhu thé
chiing la cac ddi twong thudc 16p cha". No6i cach khac, doan ma nao chay duoc véi
mot 16p cha cling phai chay duwoc véi bat ki 16p nao duoc dan xuat tir 16p d6. Dt
trong ngt canh cu thé hon cua 101 goi phuong thitc tir tham chiéu t6i 16p cha, ta ¢
quy tac rdng phuwong thirc cai dé chi dwge ném cac kiéu ngoai 1é da dwgc khai bao
tai phién ban cta 16p cha, hodc ngoai 1é thudc cac 16p con ctia cac ki€u noi trén,
hoac khong ném ngoai 1€ nao.

public class A {
public void methodA() throws ExceptionA {... }

}

public class B extends A {
public void methodA() throws ExceptionB {... }

}

void blah(A a) {

try {
a.methodA();
}
catch( ExceptionA) {.. }

}

A aa = new A(); blah(aa);
B b=new B(); blah(b);

Hinh 11.14: Ném ngoai Ié t&r phwong thirc cai de

Lay vi du trong Hinh 11.14. Phuong thitc blah() von dwgc viét cho d6i s6 thudce
kiéu A. Khdi catch (ExceptionA e) trong dé bat loai ngoai 16 ma phuwong thic
methodA() cua A ¢ thé ném. B 1a 16p con ctia A, do d6 c6 thé chay blah() cho kiéu B.
Néu khdi catch néi trén khong thé bat dwoc cac loai ngoai 1& ma phién ban
methodA() ctia B ném, thi phuwong thirc blah() khong thé duoc coi la chay dwog d6i
v6i kiéu con cua A. Do d6, kiéu ExceptionB ma phién ban methodA() cua B tuyén bd
c6 thé ném phai dwoc dinh nghia 1a mot 16p dan xuat tir 16p ExceptionA.
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Nhiing di€m quan trong:

Mot phuong thirc c6 thé ném ngoai 1€ khi gdp su ¢d trong khi dang chay
Mot ngoai 16 1a mot d6i twong thudc kiéu Exception hodc 16p con ctia Exception.

Trinh bién dich khong quan tdm dén cac ngoai 1¢ kiéu RuntimeException. Cac
ngoai 1 kiéu RuntimeException khong bat budc phai dugc phuong thic xt ly
bang khéi try/catch hay khai bao throws dé né.

Tat ca cac loai ngoai 1é ma trinh bién dich quan tdm dwoc goi la cac ngoai 1€ dwgc
kiém tra. Cac ngoai 1& con lai (cac loai RuntimeException) duoc goi la ngoai 1&
khong dwgc kiém tra.

Mot phueong thirc ném mot ngoai 16 béng 1énh throw, tié€p theo la mot d6i tuong
ngoai 1é mai.

Cac phwong thitc c6 thé ném mot ngoai 1€ loai dwoc kiém tra phai khai bao ngoai
1é d6 v6i dang throws Exception

Néu mot phuong thire ctia ta goi mdt phuong thiec c6 ném ngoai 1€ loai dwgc
kiém tra, phuong thiic d6 phai dam bao rang ngoai 1é d6 duoc quan tam xt ly.
Néu mudn xt&r ly ngoai 1€ phat sinh ttr mot doan ma, ta boc doan ma dé vao trong
mot khéi try/catch va dit phan ma xt ly ngoai 1é/khac phuc sw ¢8 vao trong khéi
catch.

Néu khong dinh xt ly ngoai 1§, ta 6 thé 'né' ngoai 1& b;?mg khai bao throws.

Néu mot 16p con cai dé phwong thirc cua 16p cha thi phién ban cua 16p con chi
duoc ném cac kiéu ngoai 1&é da dwoc khai bao tai phién ban cua 16p cha, hoac
ngoai 1¢ thudc cac 16p con cua cac kiéu noi trén, hodc khong ném ngoai 1€ nao.
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Bai tap

1.
2.

Liét ké 5 ngoai 1é thong dung.

Néu khong cd ngoai 1€ dwoc ném trong mot khoi try, diéu khién sé di téi dau khi
khoi try chay xong?

Chuyén gi xay ra néu khong c6 khdi catch nao bat duoc d6i tuong ngoai 18 bi
ném?

Chuyén gi xay ra néu nhiéu hon mot khéi catch cé thé bat ddi teong ngoai 18 bi
ném?

Khéi finally dung dé'lam gi?

Chuyén gi xay ra véi mot tham chiéu dia phuong trong mét khoi try khi khéi dé
ném mot ngoai 16?

Trong cac phat biéu sau dau, phat biéu nao dung/sai?
a) Sau mot khoi try phai la mot khoi catch kem theo mot khai finally.

b) Neéu ta viét mot phuong thirc ¢d thé phat sinh mot ngoai 16 ma trinh bién dich
kiéu tra, ta phai boc doan ma dé vao trong mét khoi try/catch.

c) Cac khoi catch ¢ thé mang tinh da hinh.
d) Chi cé thé bit duoc cac loai ngoai 1é ma trinh bién dich kiém tra.
e) Neéu ta viet mot khai try/catch, c6 thé viét khai finally, ¢ thé khong.

f) Neéu ta viét mot khoi try, ta c6 thé viét kem mot khoi catch hodc mot khéi try
tuong tng, hodc ca hai.

g) Phuong thitc main() trong chuwong trinh phai xtr ly tat ca cac ngoai ké chua
duoc xt li roi xudng cho no.

h) Mot khoi try c6 thé kem theo nhiéu khéi catch.

i) Mot phrong thitc chi drwoc ném mot loai ngoai 1€,

j) Mot khdi finally sé chay bat ké ngoai 1é c6 duwoc ném hay khong.

k) Mot khoi finally c6 thé ton tai ma khong can di kem khoi try nao

) Thu ty cua cac khoi catch khong quan trong.

m) Mot phuong thire c6 mot khdi try/catch van c6 thé khai baog-caphan throws.

n) Céc ngoai l¢ run-time bat budc phai duoc bat dé x& ly-hoac duwoc khai bao
ném.

(Ding 16p co s6 khi bit ngoai 1§) St dung quan hé-thtta k& d€ tao mot 16p co so

ExceptionA va cac 16p dan xuat ExceptionB va ExeeptionC, trong d6 ExceptionB

thira k&€ ExceptionA va ExceptionC thtra k& ExceptionB. Viét mot chuong trinh
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10.

11.

12.

13.

14.

minh hoa cho viéc khdi catch cho loai ExceptionA bt céc ngoai 1¢ thudc loai
ExceptionB va ExceptionC.

(Diing 16p Exception khi bit ngogi 1¢) Viét mot chuong trinh minh hoa viéc bét cac
ngoai 1¢ khac nhau bang khdi
catch ( Exception exception )

Goi y: Dau tién, viét 16p ExceptionA la 16p con cua Exception va ExceptionB la
16p con cta ExceptionA. Trong chuwong trinh, ban hay tao khéi try ném céc ngoai
1é thudc cac kiéu ExceptionA, ExceptionB, NullPointerException va IOException.
T4t ca cac ngoai 16 d6 can dwoc bat bdi cac khdi catch c6 khai bao bat loai
Exception.

(Thit tw ciia cic khoi catch) Vit mot chuong trinh cho thdy th tu cuia cac khoi
catch 12 quan trong. Né&u ban c§ bat ngoai 1é 16p cha trwedc khi bat ngoai 1é 16p
con, trinh bién dich sé sinh 18i.

(Sw cd’ tai constructor) Viét mot chuwong trinh demo viéc mot ham khoi tao guri
thong tin vé mot su ¢d cua ham khoi tao d6 t6i mot doan ma xi ly ngoai 1. Dinh
nghia 16p SomeException, 16p nay ném mot ddi twong Exception tit bén trong
ham khoéi tao. Chuong trinh ctia ban can tao mot ddi twong thudc loai
SomeException, va bat ngoai 1é duwoc ném tir bén trong ham khoi tao.

(Ném tiép ngoqi 1¢) Viet mot chuong trinh minh hoa viéc ném ti€p mot ngoai 1€.
Dinh nghia cdc phuong thitc someMethod() va someMethod2(). Phuong thtic
someMethod2() can ném mot ngoai 1&. Phuwong thic someMethod() can goi
someMethod2(), bat ngoai 1& va ném tiép. Goi someMethod() tit trong phwong
thitc main va bat ngoai 1¢ vira dwgc ném tiép. Hay in thong tin lan vét (stack trace)
ctia ngoai l¢ do.

(Bt ngogi 1¢ 6 bén ngoai ham xdy ra ngoai 1¢) Viét mot chwong trinh minh hoa viéc
mot phuong thikc véi khéi try khong phai bat tat ca cac ngoai 1& duoc tao ra tir
trong khoi try d6. Mot s6 ngoai 1& ¢é thé truot qua, roi ra ngoai phuong thire va
dwoc xtt ly ¢ noi khac.

Vi cac 16p Account, Fee, NickleNDime, Gambler da duoc viét tir bai tap,cudi
Ch-ng 7, bd sung cac doan ma ném va xtr ly ngoai 1é d€ kiém soat cac diéu kién
sau:

a) Tai khoan khi tao méi phai ¢6 s6 tién ban dau 16n hon 0.

b) SO tién rut hodc gii phai 16n hon 0 va khdng duoc vueot qua s6 tién hién co
trong tai khoan. Riéng tai khoan loai Gambler khong, dwoc rut qua Y2 s6 tién
hién cé.

Tao cac 16p ngoai 1é InvalidAmountException. (50 tién khong hop 1€) va

OverWithdrawException (rtt tién qua lwgng cho-phép) dé st dung trong cac

truong hop trén. Trong d6 OverWithdrawException la 16p con cua

Invalid AmountException.
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Viét chuong trinh AccountExceptionTest dé chay thtt cac truong hop gy 16i.
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chuong 12. CHUOI HOA BOI TUONG VA VAO RA FILE

Céc d6i tuong co trang thai va hanh vi. Cac hanh vi luu tra trong 16p, con trang
thai nam tai timg ddi twong. Vay chuyén gi xdy ra néu ta can lweu trang thai ctia mot
doi twong? Chéng han, trong mot iing dung tro choi, ta can lvu trang thai cta mot
van choi, r6i khi nguoi choi quay lai choi ti€p van choi dang dd, ta can nap lai trang
thai da lwu. Cach lam truyén théng vat va 1a 18y ting gid tri dit liéu lwu trong mdi
ddi tuong, r6i ghi cac gia tri d6 vao mot file theo dinh dang ma ta tu quy dinh. Hodc
theo phwong phap huéng ddi twong, ta chi viéc 1a phang, hay dap bep, ddi twong
khi luu no, réi thoi phong noé 1én khi can st dung trd lai. Cach truyén thong doi khi
van can dén, dic biét khi cac file ma tng dung ghi sé dugc doc boi cac tng dung
khong viét bang Java. Chuong nay sé ndi dén ca hai phwong phap luu trit d6i tuong.

Co6 hai lwa chon cho viéc luu trix dit liéu:

Néu file di liéu sé duoc dung boi chinh chuong trinh da sinh ra ng, ta dung
phuong phép chubi héa (serialization): chwong trinh ghi cdc ddi teong da dwoc chudi
héa vao mot file, roi khi can thi doc cac d6i tuong chudi hoa tit file va bién chung trd
lai thanh cac d6i twgng hoat ddng trong bd nhd heap.

Néu file dit liéu sé duoc str dung boi cac chuong trinh khag, ta dung file lvu trie
dang text: Viét mot file dang text v6i cit phap ma cac chuong trinh khéc ¢6 thé hiéu
duoc. Vi dy, dung tab d€ tach gitra cac gia tri dir liéu, dung dau xudng dong d€ tach
gitra cac d6i tuwong.

Tat nhién, d6 khong phai cac lua chon duy nhat. Ta ¢ thé lvu dit liéu theo ca
phap bat ki ma ta chon. Chang han, thay vi ghi dit liéu bang cac ki tw (text), ta c6 thé
ghi bang dang byte (nhi phan). Hodc ta c6 thé ghi dit liéu kiéu co ban theo cach Java
tro giup ghi kiéu di liéu d6 — ¢ cac phuong thitc riéng d€ ghi cac gia tri kiéuwint,
long, boolean, v.v.. Nhung bat ké ta dung phuwong phap nao, cac ki thuat vaosa di
liéu co ban déu gan nhu khong d6i: ghi di liéu vao cdi gi do, thuwong la mot-file trén
dia hodc mot két ndi mang; doc dix liéu la quy trinh ngwoc lai: doc tir file hodc mot
két n6i mang.

Ta 1ay mét vi du. Gid s ta ¢c6 mot chuwong trinh tro choi &é6 dai nhiéu bai.
Trong tro choi, cac nhan vat khoe 1én hoac yéu di, thu thap, sirdung, danh mat mot
s0 loai v khi. Nguoi choi khdng thé choi lién tuc tir bai 1 ¢ho'dén khi 'pha dao ma
phai ngiing gitta chitng cho cdc hoat dong khdc trong cudesdng. Moi khi ngudi choi
tam dirng, chuong trinh can luu trang thai ctia cac nhan'vat tro choi dé€ khoi phuc lai

10'Ph4 dao' ¢6 nghia la choi xong bai cudi cung ctia tro choi dién tir ¢ nhiéu bai d€ choi lan luot.
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trang thai tro choi khi nguoi choi tiép tuc. Cu thé, ta hién c6 ba nhan vat / déi tuong:
xac sdng (zombie), sting dau (pea shooter), va ndm than (magic mushroom).

= o 1 object object
ameCharacter
t';ea"hzi 50 b health: 40
. peZombie type: PeaShooter
int health .
String type weapons: teeth, hands weapons: gun
Weapon[] weapons object
health: 30
getWeapon() type: MagicMushroom
useWeapon() weapons: poison, light
hit()
Lwa chon 1 Lwa chon 2

Ghi cac déi twong dwoc chudi héa Ghi ra mét file text

GameCharacter<z>0LA<Q® ¢I ahealthI 50,Zombie, teeth,hands

sweaponCountL ¢typet :Ljava/lang/ 40,PeaShooter, gun

String;[ weaponst [LWeapon;xp 2 et 30,MagicMushroom,poison,light

4Zombieur [LWeapon;2{AFuc6A® xp sr
4Weapon( > F!¢né® ©L 4nameq ~ expt
ateethsq ~ t #handsppppppppsq ~ 2
ot PeaShooteruq ~ # MagicMushroomuq ~ &
~ 2 ot sq ~ t 4poisonsq ~ t
+lightpppppppp

Hinh 12.1: Hai cach ghi déi twong ra file.

Néu dung lua chon 1, ta ghi dang chudi héa ba ddi tuong trén vao mot file. File
dé sé & dang nhi phan, néu ta thtr doc theo dang text thi kho ¢ thé hiéu duoc noi
dung. Néu dung lua chon 2, ta c6 thé tao mot file va ghi vao d6 ba dong text, mdi
dong danh cho mot d6i twong, cac truong dit liéu cia mdi d6i twong duoc tach nhau
boi ddu phay. Xem minh hoa tai Hinh 12.1. File chtta cdc d6i twong chudi héa khé
doc d6i véi con nguoi. Tuy nhién d6i véi viéc chuong trinh khoéi phuc lai ba d6i
tuong tir file, biéu dién chudi hda lai 1a dang dé hi€u va an toan hon la dang text.
Chéng han, ddi véi file text, do 16i 16-gic caa lap trinh vién ma chwong trinh cé thé
doc nham tht ty cac treong dir liéu, két qua la d6i twgng zombie bi khoi phuc thanh
nhan vat loai hands va c6 cac vii khi la zombie va teeth.

12.1. QUY TRINH GHI POI TUONG

Cach ghi d6i tuong chudi hda sé dugc trinh bay mot cach chi tiét sau. Tam thoi,
ta chi gioi thiéu cac budce co ban:
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1. T' o mét FileOutputStream — df3ng ra d” ng file
FileOutputStream fileStream = new FileOutputStream(“game.dat");

2. T' o mét ObjectOutputStream — dBng ra d' ng @i twong
ObjectOutputStream os = new ObjectOutputStream(fileStream);

3. Ghi cac d6i twong
os.writeObject(zombie);
os.writeObject(peaShooter);
os.writeObject(mushroom);

4. bong dong ObjectOutputStream

os.close()

Budc 1 tao mot dong ra dang file, FileOutputStream, d6i twong dong ra nay két
ndi voi file ¢ tén 'game.dat’, néu chua co file véi tén d6 thi nd sé€ tao madi mot file
nhu vay. Budc 2 tao mét do6i tuong kiéu ObjectOutputStream — dong ra cho di liéu
dang d6i teong. N6 cho phép ghi d6i tegng nhung né lai khong thé két ndi truc tiép
v6i mot file. Vay nén ta n6i noé véi d6i tuong dong ra dang file dé€ 'giup do' nd trong
viéc ghi ra file. Budc 3 chudi hda cac d6i twong ma zombie, peaShooter, va
mushroom chiéu t6i, r6i ghi no ra file qua dong ra os. Budc 4 dong dong ra dang doi
twong. Khi dong mot dong ra, dong ma no ndi t6i, & day la FileOutputStream, sé
duoc dong twe dong. Viéc ghi di liéu dén day két thuc.

Chung ta da ndi dén cac dong, vay ban chat ching 1a cai gi? Co6 thé hinh dung
dong (stream) nhw mot duwong dng ma dit liéu di chuyén trong d6é dé€ di tir noi nay
sang noi khac. Thu vién vao ra dit liéu cua Java c6 cdc dong két ndi (connection
stream) dai dién cho cac két ndi t6i cac dich va cac ngudén nhu cac file hay socket
mang, va cdc dong ndi ti€p (chain stream) khong thé két ndi vdi cdc dich va ngudn
ma chi cd thé chay duoc néu dugc néi véi cac dong khac.

Thong thuong, d€lam viéc gi d9, ta can dung it nhat hai dong néi v6i nhau: mot
dong dai dién cho két ndi voi ngudn hay dich cua dix liéu, dong kia cung cap tién ich
doc/ghi. Li do 1a dong két ndi thuong hod trg & mitc qua thdp. Vi du, dong kétn®i
FileOutputStream chi cung cap cac phuong thirc ghi byte. Con ta khong muén ghi
ting byte hodc chudi byte. Ta mudn ghi déi tuong, do d6 ta can mot dong néi tiép o
mtic cao hon, chang han ObjectOutputStream la dong ndi tiép cho phép ghi ddi
tuong.

Vay tai sao thu vién khong c6 mot dong ma minh n6 lam dugéchinh xdc nhitng
gl ta can, phia trén thi cho ta phwong thiic ghi d6i twong con phia dudi thi bién doi
ra chudi byte va dd ra file? Véi tu twong hudéng ddi tuong, modi 16p chi nén lam mdt
nhiém vu. FileOutputStream ghi byte ra file, con ObjectOutputStream bién doi
twong thanh dang dw liéu c6 thé ghi duoc vao mét domg. Thé cho nén, ta tao mot
FileOutputStream dé€ c6 thé ghi ra file, va ta n6i m@t"ObjectOutputStream vao dau
kia. Va khi ta goi writeObject() tir ObjectOutputStream, déi twong duwoc bom vao
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dong, chuyén thanh chudi byte, va di chuyén téi FileOutputStream, noi né dwoc ghi
vao mot file.

file

aéi twong ObjectOutputStream FileOutputStream
(dong ndi tiep) dong két néi
health: 40 ( s ) ggg?g
weapons: gun 011
doi twong duoc d6i twong duoc ghi dich cua
chudi hoa / dép bet vao file & dang byte div liéu

Kha ning lap ghép céc t6 hop khac nhau ctia cac dong két ndi va cac dong ndi
tiép mang lai cho ta kha nang linh hoat. Ta c6 thé tu lap ghép mot chudi cac dong
theo nhu cau cua ta chit khong phai doi nhitng nguoi phat trién thu vién Java xay
dung cho ta mgt dong chira tat ca nhitng gi ta mudn.

12.2. CHUOI HOA POI TUONG

Chuyén gi xay ra khi mot d6i tuong bi chudi héa?

Cac doi tuong tai heap co6 trang thai la gia tri ctia cac bién thuc thé cua doi
twong. Cac gia tri nay tao nén suw khac biét gitta cac thye thé khac nhau ctia cuing mot
16p. D&i twong bi chudi hoéa lwu lai cc gia tri cta cac bién thuc thé, d€ sau nay co thé
khoi phuc lai mot d6i twong gidng hét tai heap.

Vi du, mot ddi tuwgng b kiéu Box co hai bién thuc thé thudc kiéu co ban width =
37 va height = 70. Khi goi lénh os.writeObject(b), cac gia tri d6 duoc 1ay ra va bom
vao dong, kem theo mét s8 thong tin khac, chang han nhuw tén 16p, ma sau nay may
a0 Java sé can dén dé khoi phuc d6i twgng. Tat ca duoc ghi vao file & dang nhi phan.

Dai véi cac bién thuc thé kiéu co ban thi chi don gian nhu vay, con cac bién thuc
thé kiéu tham chiéu d6i tuwgng thi sao? Néu nhu mét dbi twong cb bién thuc thé la
tham chiéu téi mot doi tuwong khac, va chinh d6i twong d6 lai ¢d cac bién thye thé?

Khi mét déi twong duoc chudi hoa, tat ca cac doi twong duoc chiéu téi tr cac
bién thuc thé ctia né ciing dugce chudi hoéa. Va tat ca cac ddi tuong ma cac ddi tuong
dé chiéu tdi cing duoc chudi héa, ... Toan bd cong viéc dé quy nay duwoc thiee hien
mot cach ty dong.

Vi du, mét déi twong ContactList (danh ba dién thoai) c6 mot tham“chiéu t6i
mot doi twong mang Contact[]. Doi twgng kiéu Contact[] luu cac tham-chiéu t6i hai
ddi twong Contact. Mdi d8i tuwong Contact cé tham chiéu téi mot String va mot ddi
twong PhoneNumber. D6i tuong String c6 mot loat cac kitte va d6i tuong
PhoneNumber c6 mot s6 kiéu long. Khi ta luu d6i twong CortactList, tit cd cac doi
twong trong do thi tham chiéu noéi trén déu duoc lvu. C6 nhuvay thi sau nay méi cd
thé khoi phuc déi twong ContactList dé vé dung trang thainay.
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déi twong d6i twong

ContactList déi twong String PhoneNumber
Contact] "Bob" 93845732
déi twong
Contact /
String —
PhoneNumber
—

déi twong String

Contact Contaft/ déi twong "Alice"

\ Contact déi twong
PhoneNumber

déi twong mang String  —

tact
Contactf] i EENTibET —/ 93724724

Hinh 12.2: B4 thi tham chiéu cta déi twong ContactList.

Ta da néi vé khai niém va ly thuyét caa viéc chudi héa déi twong. Vay vé mit
viét ma thi nhu thé nao? Khong phai d6i twong thudc 16p nao cling nghiém nhién
chudi héa duogc. Néu ta mudn cac ddi tuong thudc mot 16p nao dé c6 thé chudi hoa
dwoc, ta phai cho 16p d6 cai dat interface Serializable.

Serializable la mot interface thudc loai dung dé€ danh ddu (dang marker hoac
tag). Cac interface loai nay khdng c6 phuong thitc nao d€ cai. Muc dich duy nhét cua
Serializable 1a d€ tuyén b rang 16p cai né c6 thé chudi héa dugc. Néi cach khac 1a c6
thé dung co ché& chudi hoa dé luu cac d6i tuong thudc loai d6. Néu mot 16p chudi
hoa dwgc thi tat ca cac 16p con chau ctia né déu tu dong chudi héa duwoc ma khong
can phai khai bao implements Serializable. (Ta con nhé y nghia ctia quan hé IS-A.)

Néu mot 16p khong thudce loai chudi héa duoc, chwong trinh nao goi phuong
thitc writeObject cho d6i tuong thudc 16p d6 ¢ thé bién dich khong 16i nhung khi
chay dén lénh d6 sé gap ngoai 1¢ NonSerializableException.
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cén import g6i java.io vi
Serializable ndm trong do

import java.io.*; «—

public class Box implements Serializable { chi cén khai bédo ma khéng
private int height; Y~ cén cai phuong thirc néo

private int width; o
— hai gig tri nay sé duwoc luu
Box(int h, int w) { height = h; width = w; }

public static void main(String [] args) {
Box b = new Box(30, 37);

oy [ céc thao tac I/0 c6 thé ném ngoai 1é
ry
FileOutputStream fileStream = new FileOutputStream(“"box.dat");

ObjectOutputStream os = new ObjectOutputStream(fileStream);

os.writeObject(b);
os.close(); \
}
catch(IOException e) { bén buée ghi dbi tuong ra file
e.printStackTrace();
}

}
}

Nhu da ndi 6 trén, khi lvu mét déi twong, toan bd cac d6i tuwong trong d6 thi
tham chiéu cta né cing duoc luu. Do d6, tat ca cac 16p d6 déu phai thudc loai
Serializable. Nhu trong vi du Hinh 12.2 thi cdc 16p ContactList, Contact,
PhoneNumber, String déu phai thudc loai chudi hda duoc néu khong mudn xay ra
ngoai lé NonSerializableException khi chwong trinh chay.

Ta di dén tinh hudng khi trong mét d6i twong can luu lai ¢6 mét bién thuc thé' 1a
tham chiéu t6i d6i tuong thuoc 16p khong chudi hda dwoc. Va ta khong thé stra cai
d3t 16p d& cho né chudi héa dugc, chang han khi 16p d6 do nguoi khac viét. Giai
phap la khai bao bién thuc thé dé véi tix khoa transient. T khoa nay c6 tdc dung
tuyén b rang "hay bo qua bién nay khi chudi hda".

bién CurrentID,sé duoc import java.net.*;
bé qua khi doi tuong
Chat duwoc chudi héa class Chat implements Serializable {

transient String currentID;

bién userName s& duoc luu String userName;
trong trang thai cda doi
turong Chat khi n6é duoc //more code
chuéi héa }

Bén canh tinh hudng bién thuc thé thudc loai khong thé chudihoa, ta con can dén
khai bdo transient trong nhiing tredng hop khéac. Chang han-nhw khi nguoi thiét k&
16p @6 quén khéong cho 16p d6 kha nang chudi héa. Hodciwi ddi tuong d6 phu thudc
vao thong tin déc thu cho ting lan chay chwong trinh nia thong tin d6 khong thé luu
duoc. Vi du vé dang d6i twong d6 1a cac doi tuwgrgiludng (thread), két ndi mang,
hodc file trong thu vién Java. Chung thay d6i tuy theo tirng lan chay ctia chwong
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trinh, ting platform cu thé, tlng may ao Java cu thé. Mot khi chwong trinh tat,
khong c6 cach gi khoéi phuc chiing mét cach hitu ich, ching phai duoc tao lai tir dau
mdi lan can dung dén.

12.3. KHOI PHUC POI TUONG

Muc dich ctia viéc chudi hda mot ddi tweong 1a d€ ta c6 thé khoi phuc né vé trang
thai cli vao mot thoi diém khac, tai mot Ian chay khac ctia mdy 4o Java (tham chi tai
mady ao khéc). Viéc khoi phuc doi twgng (deserialization) gan nhw 1a qua trinh nguoc
lai ctia chudi héa.

1. T' o mét FilelnputStream - df3ng vpo d* ng file

FileInputStream fileStream = new FileInputStream("game.dat");

2. T' o mét ObjectinputStream - dRng vpo d* ng ®ei twong
ObjectInputStream os = new ObjectInputStream(fileStream);

3. Poc cac déi twong

Object ol = os.readObject();
Object 02 = os.readObject();
Object 03 = os.readObject();

4. Ep kiéu cac déi twong

GameCharacter zombie = (GameCharacter) o1;
GameCharacter peaShooter = (GameCharacter) o02;
GameCharacter mushroom = (GameCharacter) 03;

5. bong dong ObjectinputStream

os.close()

Budc 1 tao mot dong vao dang file, FileInputStream, d&i twong dong vao nay két
ndi vdi file cd tén 'game.dat', néu khong tim thay file vdi tén d6é thi ta sé nhan dwgc
moét ngoai 16, Budc 2 tao mot d6i twong dong vao dang d6i tuong,
ObjectInputStream. N6 cho phép doc d6i tuong nhung né lai khong thé két néi tryee
tiép voi mot filee N6 can dwge ndi voi mdt d6i twong két ndi, & day-'la
FileInputStream, dé cé thé ghi ra file. Budc 3, mdi Ian goi readObject(), ta sé fay"duoc
déi tuong tiép theo tir trong dong ObjectInputStream. Do d6, ta sé doc ca€ddi tuwong
theo dung tht ty ma ching da duoc ghi. Ta sé nhan dugc ngoai 1€ néu.cd doc nhiéu
hon s6 d6i twong da dugc ghi vao file. Budc 4, gia tri tra vé cua readObject() la tham
chiéu kiéu Object, do d6 ta can ép kiéu cho no tro lai kiéu thue sy-étia d6i tuong ma
ta biét. Budc 4 dong ObjectInputStream. Khi dong mét dong vad; cac dong ma né ndi
tdi, & day la FileInputStream, sé duwgc dong tu dong. Viéq dec dir liéu dén day két
thuc.

Qua trinh khoi phuc d6i tuwong dién ra theo cic brdc nhw sau:
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file

d6i twong ObjectinputStream FilenputStream
(dong néi tiép) (dong ket noi) 01101
health: 40 00010
type: PeaShooter 4—' S H 011010001011001011 }4'690_ 11001
weapons: gun 011
tim, nap, va luvu 16p ddi twong dwoc doc tir nguédn cla
gan tri lai cho cac file & dang byte dir lieu

bién thwc thé

Sé sinh ngoai‘l,é néu

khéng tim thay I6p
Déi tuong duoc doc tir dong vao dudi dang mot chudi byte.
May ao Java xac dinh xem d6i twong thudc 16p gi, qua thong tin luu trir tai d6i
tuong duogc chudi hoéa.
Mady ao tim va nap 16p dé. Néu khong tim thdy hodc khéng nap duoc, may ao sé
ném mot ngoai 1¢ va qua trinh khdi phuc that bai.
Mot ddi tegng méi dugc cdp phat bo nho tai heap, nhung ham khoi tao ctia d6i
twong d6 khong chay. Néu chay thi n6 sé khoi tao vé trang thai ban dau nhw két
qua cta lénh new. Ta mudn ddi twong duoc khoi phuc vé trang thai khi né dwgc
chudi héa, chit khong phai trang thai khi né méi duoc sinh ra.
Néu d6i twgng c6 mot 16p to tién thudc loai khong chudi héa dwoc, ham khoi tao
cho 16p d6 sé duoc chay cung véi cadc ham khéi tao ctia cac 16p bén trén no trén
cay pha hé.
Céac bién thue thé cua ddi teong duege gan gia tri tir trang thai da dwgc chudi héa.
Cac bién transient duwoc gan gia tri mdc dinh: null cho tham chiéu va 0/false/...
cho kiéu co ban.
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import Jjava.lo.*; tao vai dbi tuong
public class SaveToFile {
public static void main(String [] args) {
GameCharacter zombie = new GameCharacter(50, "Zombie");
zombie.addWeapon(new Weapon("teeth"));
zombie.addWeapon(new Weapon(“hands"));
GameCharacter peaShooter = new GameCharacter(40, "PeaShooter");
peaShooter.addWeapon(new Weapon("gun"));
GameCharacter mushroom = new GameCharacter(30, "MagicMushroom");
mushroom.addWeapon(new Weapon(“"poison"));
mushroom.addWeapon(new Weapon("light"));

try {
FileOutputStream fileStream= new FileOutputStream(“"game.dat");

ObjectOutputStream os = new ObjectOutputStream(fileStream);
os.writeObject(zombie);
os.writeObject(peaShooter);
os.writeObject(mushroom);
os.close();

«—— ghirafile

}
catch(IOException e) {

e.printStackTrace(); ]
} doc ttr file
try { ‘k//////

FileInputStream fileStream = new FileInputStream(“game.dat");
ObjectInputStream os = new ObjectInputStream(fileStream);
GameCharacter ol = (GameCharacter) os.readObject();
GameCharacter 02 = (GameCharacter) os.readObject();
GameCharacter 03 = (GameCharacter) os.readObject();
os.close();

kiém tra xem doc c6 ding khong

System.out.println(ol);
System.out.println(o2); <4_44_4,,#,,///)

System.out.println(o3);

} . % java SaveToFile
catch(Fxceptlon e) { 50,Zombie, teeth,hands
e.printStackTrace(); 40, Peashooter, gun
} } 30,MagicMushroom,poison,light

}

Hinh 12.3: Ghi déi twong vao file va doc tir file.
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class Weapon implements Serializable {
String name;
Weapon(String n) { name = n; }
public String toString() { return name; }
}

class GameCharacter implements Serializable {
int health;
String type;
Weapon[] weapons;
int weaponCount;

GameCharacter(int h, String t) {
health = h; type = t;
weaponCount = @; weapons = new Weapon[10];
}
void addWeapon(Weapon w) {
weapons[weaponCount] = w; weaponCount ++;

}

public String toString() {
String s = health + "," + type;
for (int i = @; i<weaponCount ; i++)
s =5+ "," + weapons[i];
return s;

}
}

Hinh 12.4: Cai dat céc I&p chudi hda dwoc.

Tong két lai, ta cai dat hoan chinh vi du ghi va doc cac d6i twong nhan vat tro choi
trong Hinh 12.3. Phién ban cai ddt t6i thi€u ciia GameCharacter va cac 16p can thiét
duoc cho trong Hinh 12.4. Luu y rang d6 chi la ndi dung co ban phuc vu muc dich
thr nghiém doc va ghi d6i twong cht khong phai danh cho mot chuwong trinh tro
choi thiee su.

12.4. GHI CHUOI Ki TU RA TEP VAN BAN

St dung co ché& chudi hoéa cho viéc lwu triv d8i twong 1a cach dé dang nhat dé
luu trit va khoi phuc dit liéu gitta cac lan chay ctia mot chwong trinh Java. Nhung
ddi khi, ta cing can luu dit liéu vao mot file van ban, chang han Khi file d6 dé cho
mot chrrong trinh khac (c6 thé khong viét bang Java) doc.

Viéc ghi mot chudi ki tue ra file van ban tuwong tuw véi viee-ghi mot d6i tuong, chi
khac & chd ta ghi mot d6i twong String thay vi mot ddituong chung chung, va ta
dung cac dong khac thay cho FileOutputStream va ObjettOutputStream.
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import java.io.*; <«—— importgoijava.io dé duing FileWriter

public class WriteATextFile { L
public static void main (String[] args) { mo file
dé ghi

try {
FileWriter writer = new FileWriter("Hello.txt");
cac Iénh I/0

déu co thé writer.write("Hello!"); . write() ghi mét ddi

ge‘iy ngqqi l",é twong String ra file
”‘;’;’/ZZ?(’);O writer.close();
} dong file khi xong viéc

catch (IOException e) {
e.printStackTrace();
}
}
}

Hinh 12.5: Ghi file van ban.

Hinh 12.5 la vi du co ban nhat minh hoa viéc ghi file van ban. Java cho ta nhiéu
cach dé tinh chinh chudi cac dong ra dung cho viéc ghi file.

12.4.1. Lop File

Dai tuong thudc 16p java.io.File dai dién cho mot file hodc mot thue muc. Lop
nay khong cé cac tién ich ghi doc file, nhung né la dai dién an toan cho file hon la
chudi ki tue tén file. Hau hét cac 16p 14y tén file lam tham s& cho ham khéi tao, ching
han FileWriter hay FileInputStream, cling cung cap ham khoi tao 1dy mot ddi tuong
File. Ta c6 thé tao mot ddi tuong File, kiém tra xem duong dan cé hop 1& hay khong,
v.v.. 101 chuyén ddi tugng File d6 cho FileWriter hay FileInputStream.

V6i mét d6i twong File, ta co thé lam moét s6 viéc hiru ich nhu:

1. Tao mot d6i twong File dai dién cho mot file dang ton tai:
File f = new File("foo.txt");
2. Tao mot thve muc mai:

File dir = new File("Books");
dir.mkdir();

3. Liét ké ndi dung ciia mot thw muc:
if (dir.isDirectory()) {
String[] dirContents = dir.list();
for (int i = @; 1 < dirContents; i++)
System.out.println(dirContents[i]);
}

4. LAy duong dan tuyét déi cta file hodc thu muc:
System.out.println(dir.getAbsolutePath());

5. Xoa file hoac thu muc (tra vé true néu thanh cong):
boolean isDeleted = f.delete();
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12.4.2. Bo nhé dém

B6 nhé dém (buffer) cho ta mot noi luu trék tam thoi dé€ tang hiéu qua cta thao
tac doc/ghi dit liéu. Cach st dung BufferWriter nhu sau:

BufferWriter writer = new BufferWriter(new FileWriter(aFile);
Sau lénh trén thi ta chi can lam viéc v6i BufferWriter ma khong can dé'y dén d6i
tuong FileWriter vira tao nita.

Loi ich cta viéc st dung BufferWriter duwgc giai thich nhw sau: Néu chi dung
FileWriter, mdi [an ta yéu cau FileWriter ghi mot chudi dit liéu nao d6, chudi d6 lap
titc duwgce d6 vao file. Chi phi vé thoi gian xt Iy cho mdi [an ghi file 1a rat 16n so véi
chi phi cho cic thao tac trong bo nhé. Khi néi mot dong BufferWriter voi mot
FileWriter, BufferWriter sé git nhitng gi ta ghi vao né cho dén khi day. Chi khi b
nhé dém BufferWriter day thi FileWriter méi duoc 1énh ghi dit liéu ra dia. Nhu vay,
ta ting duoc hiéu qua vé mdt thoi gian caa viéc ghi dt liéu do giam s6 lan ghi dia
cing. Néu ta mudn d6 di liéu ra dia trudc khi bd nhd dém day, ta cd thé goi
writer.flush() d€1ap tic xa toan bd ndi dung trong bo nhé dém.

12.5. POC TEP VAN BAN

Doc ttt file van ban la cong viéc cé quy trinh trong tw ghi file, chi khac la gio ta
dung mot ddi twgng FileReader dé€ truc tiép thuc hién cong viéc doc file va mot doi
twong BufferReader ndi voi nd dé tang hiéu qua doc.

Hinh 12.6 1a vi du don gian vé viéc doc mét file van ban. Trong d6, mot doi
twong FileReader — mot dong két ndi cho dang ki tw — dwoc néi voi mot file d€ doc
tryec tiép. Tiép theo la mot ddi twong BufferReader duoc ndi voi FileReader d€ tang
hiéu qua doc. Vong while lap di ldp lai viéc doc mot dong tir BufferReader cho dén
khi dong doc dwoc 1a réng (tham chiéu null), d6 1a khi khong con gi &€ doc nita - da
cham dén cudi file.
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import java.io.*; néi FileReader

public class ReadATextFile { voi mot file text

public static void main (String[] args) {

try {
File inFile = new File("Hello.txt");

FileReader fileReader = new FileReader(inFile);

BufferReader reader = new BufferReader(fileReader);

AN néi BufferReader

String line = null; P
vOi FileReader

while ((line = reader.readLine()) != null) {

System.out.println(line);
} \
reader.close();

doc tirng dong cho dén

} khi khéng dgc duoc gi
catch (Exception e) { nira (hét file)
e.printStackTrace();
}
}
}

Hinh 12.6: Doc file van ban.

Nhu vay véi cach doc nay, ta doc duoc dir liéu dwdi dang cac dong van ban. D&
tach cac gia tri dix liéu tai mdi dong, ta can xu ly chudi theo dinh dang ma dix liéu
gbc da duogc ghi. Chang han, néu dit liéu 1a cac chudi ki tw cdch nhau boi ddu phay
thi ta sé phai tim vi tri ctia cac dau phay dé€ tach céc gia tri di liéu ra. Phuong thic
split ctia 16p String cho phép ta lam diéu nay. Vi du st dung phuwong thirc split duoc
cho trong Hinh 12.7. C6 thé tra cttu chi tiét vé phuong thic nay tai tai liéu Java APL
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40 D PeaShooter gun

token1  separator token 1 separator token 3

néu GameCharacter duoc ghi ra ﬁ{e dang text
thi méi dong sé tuong tw thé nay

—

String toSplit = "50,Zombie,teeth,hands";
tach cac mau di liéu
String[] results = toSplit.split(","); < céchnhau bdi""

’

for (String token:results) {

System.out.println(token); < duyétméng déinra
} cac mau dir liéu - token

Hinh 12.7: Vi du s&r dung phwong thire split.

12.6. CAC DONG VAO/RA TRONG Java API

Muc nay trinh bay lai mot cach c6 hé thong cac kién thixc vé thu vién vao ra div
liéu cua Java ma ta da noi dén rai rac ¢ cac muc trude. Noi dung muc nay chi & mikc
gioi thiéu so qua vé mot sd dong vao ra quan trong. Cac chi tiét can duoc tra ctu 6
tai liéu Java APIL.

Java coi mdi file nhw 1a mot dong tuan tu cac byte. Mdi dong nhu vay c6 thé
duoc hiéu 1a thudc vé mét trong hai dang: dong ki tw (character-based stream) danh
cho vao ra dit liéu dang ki tu va dong byte (byte-based stream) danh cho dit liéu dang
nhi phan. Vi dy, néu 5 dwgc luu véi dong byte, nd sé duwoc luu trir & dang nhi phan
ctia gia tri s8 5, hay chudi bit 101. Con néu luu bang dong ki tw, né sé duoc luu trit o
dang nhi phan ctia ki tw 5, hay chudi bit 00000000 00110101 (dang nhi phan cta gia
tri 53, la ma Unicode cua ki tw 5). File dwoc tao bﬁ?mg dong byte la file nhi phan, con
file dwoc tao b;?mg dong ki tu 1a file van ban. Con nguoi ¢é thé doc ndi dung file van
ban béng cdc trinh soan thao van ban, con cdc file nhi phan dwoc doc bdi cac chwong
trinh bién d6i dit liéu nhi phan ra dinh dang con nguoi doc duoc.

Dé€ trao do6i dix liéu voi mot file hay mot thiét bi, chuong trinh Java taoumdt dong
két ndi va ndi vdi file hay thiét bi d6. Vi duy, ta da c6 sdn ba dong: Systentin la dong
vao chudn (thwong ndi voi ban phim), System.out la dong ra chuan (thuwong ndi véi
ctra 56 1énh), va System.err 1a dong bao 18i chudn (ludn néi véi clra-56 1énh).

Céac dong danh cho viéc xt ly dit liéu nhi phan nam trog hai cay pha hé: cac
dong ¢ t6 tién 1a InputStream d€ doc dir liéu, con icac dong cd t6 tién la
OutputStream dé€ ghi d@ liéu. Cac dong co s¢ InputStregm/OutputStream chi cung
cdp cac phuong thitc cho phép doc/ghi dit liéu tho.0 dang byte. Cac 16p con cta
chiing cho phép doc/ghi cac gia tri thudc cac kiéud liéu phtc tap hon hodc cho
phép két ndi voi cac loai thiét bi cu thé. Mot sd dong quan trong trong d6 gom co:

209



I FileInputStream/FileOutputStream: dong két n6i dé€ néi truc ti€p vdi file nhi phan
can doc/ghi theo dang tuan tu.

71 ObjectInputStream/ObjectOutputStream: dong ndi tiép, c6 thé€ ndi voi mot
InputStream/OutputStream khac. Cac dong nay cho phép doc/ghi tiing d6i twong
thuoc loai chudi héa duoc.

71 DatalnputStream/DataOutputStream: dong né6i ti€p, c6 thé néi véi mot
InputStream/OutputStream khac, cho phép doc/ghi cac gia tri thudc cac kiéu co
ban nhu int, long, boolean, ... (xem vi du trong Hinh 12.8)

public class TestDataOutputStream {
public static void main(String args[]) {
int a[] = {2, 3, 5, 7, 11};

try {
FileOutputStream fout = new FileOutputStream(args[0]);

DataOutputStream dout = new DataOutputStream(fout);

for (int i=0; i<a.length; i++)
dout.writeInt(a[i]);

dout.close(); N

} ghi di ligu kiéu int

catch (IOException e) {
e.printStackTrace();

}

}
}

public class TestDataInputStream {
public static void main(String args[]) {
try {
FileInputStream fin = new FileInputStream(args[0]);
DataInputStream din = new DataInputStream(fin);

while (true) {
System.out.println(din.readInt());
} Y
} , doc div liéu kidu int
catch (EOFException e) {
}
catch (IOException e) {
e.printStackTrace();
}
}
}

Hinh 12.8: Doc va ghi di¥ liéu kiéu co ban.

Cac dong danh cho viéc xtr ly dit liéu van ban nam:trong hai cay pha hé: cac
dong c6 t6 tién la Reader doc di liéu, con cac dong cé+6 tién 1la Writer ghi di liéu.
Céac dong co s& Reader/Writer chi cung cap cac phit¢ng thic cho phép doc/ghi di
liéu & dang char hodc chudi char. Cac 16p con ctia chiing cho phép doc/ghi véi hiéu
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qua cao hon va cung cadp cac tién ich bo sung. Mot s6 dong quan trong trong d6 gom

co:

0

FileReader/FileWriter: dong két ndi d€ ndi truc tiép vdi file can doc/ghi dir liéu
van ban theo dang tuan tuy. FileReader cho phép doc String ttr file. FileWriter cho
phép ghi String ra file.

BufferedReader/BufferedWriter: dong ndéi tiép, c6 thé ndi véi mot Reader/Writer
khac d€ doc/ghi van ban v6i bo nhé dém nh3m tang toc do xt ly.
InputStreamReader/OutputStreamWriter : dong ndi tié€p, 1a cau ndi tir dong ki tw
t6i dong byte, cd thé ndi véi mot InputStream/OutputStream. N6 cho phép
doc/ghi dir liéu dang ki tu dwoc ma hoa trong mot dong byte theo mot bo ma cho
truedce.

PrintWriter: cho phép ghi d@ liéu c6 dinh dang ra dong ki tw, c6 thé két ndi truc
tiép vdi File, String, hodc ndi tiép véi mot Writer hay OutputStream.

Vi du vé InputStreamReader duoc cho trong Hinh 12.9. Trong d6, két noi

Internet 1a ngudn dir liéu dong byte. Dau tién, nguén vao duwoc ndi véi mot
InputStream dé€ c6 thé doc dir liéu byte tho. Sau d6, nd duoc ndi véi mot
InputStreamReader d€ chuyén tir dit liéu byte sang dit liéu van ban. Cudi dung, ta
ndi mét BufferReader vao InputStreamReader d€ c6 thé doc van ban vdi téc do cao
hon.
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import java.io.*;

X . tao két néi
import java.net.*;

Internet

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

try {
URL url = new URL("http://uet.vnu.edu.vn"); néi cac
URLConnection conn = dong vao

url.openConnection(); A)
InputStream stream = conn.getInputStream();

InputStreamReader ir = new InputStreamReader(stream);
BufferedReader reader = new BufferedReader(ir);

String line;
while ( (line = reader.readLine()) != null) {

System.out.println(line);
} \

) reader. close(); doc timg dong dc ligu

va in ra man hinh

catch (Exception e) { cho dén khi hét

e.printStackTrace();
}
}
}

Hinh 12.9: Boc dir liéu van ban tir két nbi Internet.

Vi du vé st dung dong PrintWriter dwgc cho trong Hinh 12.10. Dong nay cung
cdp cac phuong thirc ghi dit liéu ra tuwong ty nhu ta quen dung véi dong System.out.

import java.io.*; tao déi tuong
public class PrintWriterToFile { /
public static void main(String [] args) {
GameCharacter z = new GameCharacter(50, "Zombie");
z.addWeapon(new Weapon("teeth"));
z.addWeapon(new Weapon("hands™)); i
noi PrintWriter

try { vGi File
File file = new File("game.dat"); /

PrintWriter writer = new PrintWriter(file);

writer.println("The character is " + z);

writer.close(); \
}

catch(IOException e) { ghi di¥ liéu
e.printStackTrace();
}
}
}

Hinh 12.10: Dung PrintWriters
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DPoc them

Chuong nay noéi vé cac nét co ban va nguyén ly st dung ctua dong vao ra di
liéu, chi dirng lai ¢ viéc gioi thiéu so lugc chit khong di sau vao viéc sit dung vao ra
d@ liéu st dung thu vién chuan Java. D€ tim hiéu sau hon vé hd tro cta Java cho
viéc quan 1i va vao ra dix liéu file, nguoi doc c6 thé doc thém tai cac tai liéu di sadu
vao ndi dung lap trinh Java nhu:
1. Basic I/O, The Java™ Tutorials,

http://docs.oracle.com/javase/tutorial/essential/io/index.html

2. Chuong 14, Deitel & Deitel, Java How to Program, 6" edition, Prentice Hall, 2005.
Mot chu dé khé lién quan dén vao ra dix liéu la 1ap trinh mang. Nguoi doc c6 thé

doc thém vé chu dé nay tai cac tai liéu nhu:

1. Networking Basics, The Java™ Tutorials,

http://docs.oracle.com/javase/tutorial/networking/overview/networking.html

2. Chuwong 15, Sierra, Bert Bates, Head First Java, 2" edition, O'Reilly, 2008.

213



Bai tap
1. bung hay sai?

a) Chudi hda 1a phuong phap thich hop khi luu dit liéu cho cac chuong trinh
khong duoc viét bang Java st dung.

b) Chudi hda la cach duy nhat dé luu trang thai ctia d6i tuong

) Co thé duing ObjectOutputStream dé luu cac ddi twong dugc chudi hoa.

d) Céc dong ndi tiép co thé dugc dung riéng hodc két hop vdi cac dong két ndi.

e) C6 thé dung mot 10i goi téi writeObject() ¢ thé lvu nhiéu ddi tuong.

f) Mac dinh, tat ca cac 16p déu thudc dién chudi hoa duoc.

g) T khéa transient danh d&u cac bién thuc thé chudi héa duoc

h) néu mot 16p cha khong chudi héa dwoc thi 16p con cta né ciing khong thé
chudi héa duoc.

i) Khi mét d6i tuwong duoc khoéi phuc (khw chudi héa), ham khéi tao ctia né
khong chay.

j) Khi cac ddi twong duoc khoi phuc (khi chudi hoa), chung duoc doc theo thit
tu "ghi sau - doc truedc".

k) Ca hai viéc chudi hoa d6i tuong va luu ra file van ban déu co thé ném ngoai
1é.

1) BufferedWriter c6 thé n6i véi FileWriter.

m) Céc d6i twong File dai dién cho file chit khong dai dién cho thu muc

n) Ta khong thé budoc mét buffer giri dix liéu ctia né néu né chuwa day.

0) Thay ddi bat ki d6i véi mét 16p sé phd hong cac d6i twong ctia 16p d6 da duoc
chudi hda tir trudc.

2. Viét 16p Contact md ta mot muc trong danh ba dién thoai, cac truong didieu
gom: tén, dia chi, s6 dién thoai; 16p ContactList quan ly danh ba dién theai, la
mét danh sach cac d6i twong Contact. Lop ContactList can cung cap ca¢-phuong
thitc cho phép thém muc mdi, x6a muc cti trong danh ba, ltu danh. ba ra file va
nap tu file. Duing co ché cai chong dé cho phép st dung ca hai ¢g'ché chudi hoa
ddi tuwong va dung file van ban.
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chuong 13. LAP TRINH TONG QUAT VA CAC LGP COLLECTION

Ta tht hinh dung mot phuong thitc sort sép x€p mdt loat cac gia tri ki€u int, mot
phuong thtic sort khac danh cho cac déi twong String, mot phwong thiee sort danh
cho cac d6i tuong kiéu Complex (s6 phtrc). Ma cai dat cac phuong thitc d6 hau nhuw
la giong hét nhau, chi khac ¢ ki€u di liéu tai cac dong khai bao bién. Hinh dung mot
16p IntegerStack (ngén xép) d€ lvu trix cac ddi twong Integer, mot 16p AnimalStack
d€ luu trir cac d6i twong Animal, mot 16p StringStack d€ luu trit cac ddi tuong
String, v.v.. Ma cai dat cac 16p nay cling hau nhu la giong hét nhau. Néu nhu ta c6
thé viét duy nhat mot phuong thite sort dung duwoc cho ca int, String, Complex, mot
16p Stack dung dé€ tao duoc ca ngan xép Integer, ngan xép Animal, ngdn xép String,
thi d¢6 la 1ap trinh tong quat. Lap trinh tong quat cho phép xay dung cac phuong
thirc tong quat va cac 16p tong quéat, ma nho d6 c6 dwoc mét tap cac phwong thice
twong tu nhau tir chi mot cai ddt phuong thirc, mot tap cac kiéu di liéu twong tu
nhau ttt chi mot cai dat 16p

Trude phién ban 5.0 cta Java APJ, ta c6 thé dung quan hé thira ké va 16p Object

dé c6 cac cau tric dit liéu tdng quat. Chang han, ta tao mot 16p MyStack 1a ngan xép
danh cho kiéu Object:

MyStack

push(Object o)
pop(): Object
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1. Ngén xép cua cac ddi twong Integer tao mét ngéin xép
MyStack stack = new MyStack(); < [ongquatchia
stack.push(new Integer(10)); cac Object
stack.push(new Integer(22));

Integer item = (Integer) stack.pop();

2. Ngin xép cua cac ddi twong String N
MyStack stack = new MyStack(); phai ép kieu vé

stack.push("Hello"); kiedufpc/ll?él;hria/ay
stack.push("Goodbye"); i
String item = (String) stack.pop();

3. Ngén xép hon hop??? 1am sao biét

MyStack stack = new MyStack(); phén ti nao

stack.push(new Integer(10)); thuéc loai gi dé
stack.push("Hello"); - ép kiéu khi ldy
stack.push(new Cow()); dir liéu ra???

Hinh 13.1: C4u trdc di¥ liéu chiva Object.

Do Object 1a 16p td tién ctia tat ca cac 16p khac, nén ta c6 thé dung déi tuong
MyStack d6 dé€ lam ngan xép cho cac d6i tuong kiéu Integer, hay cho cac ddi tuong
String (xem Hinh 13.1). Tuy nhién, nhuoc diém ctia cdch 1am nay 1a khi 1ay d@ liéu ra
khoi cdu trac, ta can phai ép kiéu tro lai kiéu ban dau, do cac phuwong thiec cua
MyStack chi biét 1am viéc v6i tham chiéu kiéu Object. Ngoai ra, cling vi MyStack d6
coi tdt ca cac phan ti nhu la cdc Object, nén trinh bién dich khong kiém tra kiéu dé
dam bao mot ddi twong MyStack chi chira cac doi tuwong thudc cung mét loai, chi
toan Integer hodc chi toan String. Cac d6i tugng Integer, hay String, hay tham chi
Cow thi cling déu 1a Object ca. C4c d6i tegng ngan xép co tiém nang tro thanh hon
don va sé dé sinh 18i trong qua trinh chay. D6 khong phai la s linh hoat ma ta mong
muodn.
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tao mot ngédn xép
danh riéng cho

e . Integer
1. Ngan xép cua cac doi twong Integer K

MyStack<Integer> stack = new MyStack<Integer>();
stack.push(new Integer(10));

stack.push(new Integer(22)); khong can ép kidu
Integer item = stack.pop(); <——— kpjldy ditliéura

2. Ngén xép cua cac ddi twong String
MyStack<String> stack = new MyStack<String>();
stack.push("Hello"); o bién dich béo [
stack.push(new Integer(11)); trinh bién dich bao I0i
"~—_ saikidu do ligu da
khai bao cho stack

Hinh 13.2: C4u trdc dir liéu tdng quét.

K& tir phién ban 5.0, Java hd tro mot co ché khéc ctia 1ap trinh tdng quat, khac
phuc duwoc hai nhugce diém trén. Vi du nhw trong Hinh 13.2. Tt day, ta ¢6 thé tao cac
collection ¢ tinh an toan kiéu cao hon, cac van dé vé kiéu duwgc phat hién khi bién
dich thay vi tai thoi gian chay. Chuwong nay ndi vé co ché lap trinh tong quat do.

13.1. LOP TONG QUAT

Lop tong quat la 16p ma trong khai bao c6 it nhat mét tham sd kiéu. Lop
ArrayList ma ta da gdp 6 cac chuwong truede la mét vi du vé 16p tdng quét trong thu
vién chuan cua Java. Mot ddi twong ArrayList vé ban chat la mot mang dong chia
cac tham chiéu kiéu Object. Do 16p nao ciing la 16p con cta Object nén ArrayList c6
thé luu trit moi thit. Khong chi vay, ArrayList con sit dung mot khai niém cta Java
la "tham s& kiéu", nhu & ArrayList<String>, d€ gidi han cac gia tri ¢6 th€ duoc luu
trong pham vi mot ki€u di liéu nhat dinh. Ta sé dung ArrayList lam vi du dé néi vé
viéc stt dung cac 16p collection nay.

Khi tim hiéu vé mét 16p tong quat, ¢ hai diém quan trong:

1. dong khai bao 16p,

2. cac phuong thitc cho phép chen cac phan ti vao d6i twgng collection.

Cu thé ddi voi ArrayList, dong khai bao 16p ma ta c6 thé thay trong tai liéu API
nhu sau:

public class ArrayList<E> extends AbstractList<E>
implements List<E>... {
public boolean add(E o)

}
Dong khai bao trén cho biét cac théng tin sau: *E" dai dién cho kiéu cua cac phan
ter ta muon luu trk trong ArrayList, 1a kiéu dix liéu duoc dung dé tao mot doi tuong
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ArrayList. Ta hinh dung tat ca cac lan xudt hién ctia "E" trong khai bao 16p ArrayList
duoc thay bang tén kiéu dit liéu d6. Lan xuat hién thit hai cta E, Abstract<E>, cho
biét kiéu dix liéu duoc chi dinh cho ArrayList sé duoc tw dong tro thanh kiéu dix liéu
duoc chi dinh cho AbstractList — 16p cha ctia ArrayList. Lan xudt hién th ba,
List<E>, cho biét kiéu di liéu dwgc chi dinh cho ArrayList ciing tu dong dwoc chi
dinh cho kiéu cta interface List. Lan xuat hién tht tw, add(E o), cho biét kiéu ma E
dai dién la kiéu dir liéu ta duwoc phép chen vao d6i twong ArrayList. Néi cach khac,
khi tao mot d6i twong ArrayList, ta thay thé "E" bang tén kiéu dit liéu thuee (kién
tham s6) ma ta sit dung. Vay nén phuong thic add(E o) khong cho ta chen thém vao
ArrayList bt ¢ cai gi ngoai cac d6i twong thudc kiéu twong thirc véi "E".

Vi dy, 1énh khai bdo véi tham so kiéu Cow:

ArrayList<Cow> list = new ArrayList<Cow>();
6 tac dung lam cho doan khai bao ArrayList ¢ trén duoc hiéu thanh:

public class ArrayList<Cow> extends AbstractList<Cow>
implements List<Cow>... {
public boolean add(Cow o)

Hinh 13.3 la vi du day da vé mét 16p tong quat véi hai tham s6 kiéu T va U, va
mot doan ma st dung 16p d6. Pair 1a 16p dai dién cho cac d6i twong chira mot cap
dt liéu thudc hai kiéu dix liéu nao dé. T dai dién cho kiéu dix liéu ctia bién thuc thé
thit nhat, U dai dién cho kiéu dit liéu cua bién thuc thé thit hai.

public class Pair<T, U»>

{
public Pair(T f, U s) {
this.first = f;
this.second = s;

}

public T getFirst() { return first; }
public U getSecond() { return second; }

private T first;
private U second;

Pair<String, Integer> mm =
new Pair<String, Integer> ("1st", 1);

System.out.println(mm.getFirst() + ",
+ mm.getSecond());

Hinh 13.3: L& Pair v&i hai tham s6°kjéir:

Khi ta khai bao mot d6i twong kiéu Pair, ta canidhi ro gia tri ctia hai tham s& kiéu
T va U. Trong vi duy, ta tao d6i tuong kiéu Pair<String, Integer>, c6 nghia T duoc quy
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dinh 1a kiéu String, U 1a kiéu Integer. Dan dén viéc ta c6 thé hinh dung nhu thé tat ca
cac lan xuéat hién cta T trong dinh nghia 16p Pair dwgc hiéu 1a String, va tat ca cac
lan xuat hién ctia U dwgc hiéu la Integer.

T va U la hai tham s0 kiéu khac nhau, nén ta co thé tao Pair vdi hai kiéu di liéu
bat ki, c6 thé khac nhau nhung ciing cé thé gidng nhau, chang han Pair<Cow, Cow>.

Céc tén T va U thuc ra c6 thé 1a bat ct cai tén nao theo quy tac dat tén bién ctia
Java, nhung theo quy udc chung, nguoi ta dung cac ki twe viét hoa cho tén cac tham
so kiéu.

Nhu vay, vé co ban, ta da biét cach tao d6i twong cua mot 16p tdng quét. Ta
cting biét dwgc cach viét mot 16p tong quat. Tuy nhién, ta khong cha trong vao viéc
viét 16p tong quat vi Java API da cung cap Collection Framework véi cac cau truc di
liéu da dang théa man nhu cau cua cac tng dung noéi chung. (Ta sé ndi dén cac cau
tric d6 trong chuong nay.) Céc lap trinh vién hau nhu khong can phai viét thém céc
16p tong quat moi d€ st dung.

13.2. PHUONG THUC TONG QUAT

Phuong thiic tong quat la phuong thitc ma tai khai bdo c6 sit dung it nhat mot
tham sd kiéu. Ta cd thé dung tham s6 kiéu ctia phuwong thirc theo nhiing cach khac
nhau:

Diing tham s8 kidu dugc quy dinh sén tai khai béo 16p. Chang han, tham s6 E
cua phuwong thirc add(E o) trong 16p ArrayList<E> la tham s& kiéu caa 16p. Trong
treong hop nay, kiéu duoc khai bao tai tham s6 phuong thire dugc thay thé boi kiéu
ma ta dung khi tao thyc thé cua 16p. Néu ta tao ddi twong ArrayList<String> thi add
sé tro thanh add(String o).

Dung kiéu tham sd khong duwgc quy dinh tai khai bao 16p. Néu ban than 16p
khong dung tham sé kiéu, ta van c6 thé cho phuong thitc diing tham s kiéu bang
cach khai bao no tai khoang tréng trudc kiéu tra vé. Vi dy, phuong thirc fancyPrint
in tat ca cac phan t trong mot ArrayList danh cho kiéu T. T dwoc khai bao truée tie
khoa void tai khai bdo phuong thitc
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public <T> void fancyPrint (ArrayList<T> list)

Phwong thirc tbng quat bén trong mét I&p thuwong

public class MyUtil {
public static <T> T getMiddle (T[] a) {

returniala.length/2];
} khai béo tham s kiéu T
} ctia phuong thirc

goi phuong thac
Str dung:
String[] names = { "John", "Q.", "Public" };
String m = MyUtil.<String>getMiddle(names);

xéc dinh T, quy dinh kiéu tra vé va kiéu tham sé la String
+
public static <T> T getMiddle (T[] a)
tré thanh
public static String getMiddle (String[] a)

Hinh 13.4: Cai dat va str dung phuwong thirc tdng quat.

Phuong thiic tong quét voi chiic ndng 1ay phan tie ding gitta cia mot mang
chung chung c6 thé duoc cai dat va st dung nhu trong Hinh 13.4. Trong d6 MyUtil
khong phai mot 16p tong quat, né khong khai bao tham s6 kiéu. Nhung ham
getMiddle lai khai bao tham s¢ ki€u T, 1a kiéu dit liéu cia mang ma getMiddle xt ly.
Khi goi phuong thiic getMiddle, ta phai cung cap gia tri cho tham s kiéu, chang han
<String>, tai 10i goi phwong thirc. Tén kiéu cu thé d6 sé dwgc thay vao tat ca cac lan
xuat hién T tai khai bao phwong thitc getMiddle.

13.3. CAC CAU TRUC DU LIEU TONG QUAT TRONG JAVA API

ArrayList chi 1a mét trong nhiéu 16p thudc thw vién chuan Java dwgc dung, eho
lap trinh tdng quét. Bén canh d6 con c6 nhitng 16p thong dung khéc biéu diért cac
cdu truc dix liéu quan trong. Vi dy, LinkedList 1a danh sach lién két, TreeSetla cau
tric tap hop ludn giit tinh trang cac phan tir khong trung lap va duocisap thi tu,
HashMap cho phép luu triv div liéu & dang cac cap khda-gia tri, HashSet la cau trtc
tap hop cho phép tra cttu nhanh, v.v... Muc nay trinh bay vé cach sit'dung bo cac cau
truc tong quat nay cua Java.

Céc cdu truc dit liéu tong quat cua Java cd thé duoc chia’thanh hai thé loai: cac
16p collection va cac 16p map. Mot collection 1a mot bd cdc d6i twong. Mot map lién
két cac doi tuwgng thudc mot tap hop voi cac dbi tugng thudc mot tap hop khac,
twong ty nhu mot tir dién la mot loat cac lién két gifta cac dinh nghia va cac tu, hay
danh ba dién thoai lién két cac s6 dién thoai vdi cac cai tén. Co thé coi mdt map nhw

220



la mot danh sach lién két (association list). Cac 16p collection va cac 16p map duoc dai
dién boi hai interface c6 tham sé kiéu: Collection<T> va Map<T,S>. Trong d6, T va S
co thé dai dién cho bat ct kiéu dix liéu nao ngoai trir cac ki€u co ban.

C6 hai loai collection: List va Set. List (danh sdch) la loai collection ma trong do
cac d6i tuong duoc x&p thanh mot chudi tuyén tinh. Mot danh sach c6 phan tir thie
nhat, thit hai, v.v.. Véi mdi phan tt trong danh séch, trit phan tt cudi cing, déu cé
mot phan tir déng sau nd. Set (tdp hop) 1a loai collection ma trong d6 khong c6 doi
twong nao xuat hién nhiéu hon mét [an. Cac 16p loai List va Set duoc dai dién boi hai
interface List<T> va Set<T>, chung la cdc interface con ctia interface Collection<T>.

<<interface>> | <<interface>>
Collection Map
% HashTable
<<interface>> <<interface>> HashMap ||| <<interface>>
Set List SortedMap
‘ b
<<interface>> HashSet TreeMap
SortedSet ]
2 o |
TreeSet ArrayList Vector LinkedList

Hinh 13.5: C4c I6p va interface tdng quat.

Hinh 13.5 mo ta quan hé gitra cac 16p va interface cua Collection API. Hinh nay
khong liét ké day du cac 16p trong Collection API ma chi liét ké mot s 16p/interface
quan trong. Liru y rang Map (anh xa) khong thira ké tir Collection, nhung Map van
duoc coi 1a mot phan ctia Collection APIL Do d6, ta van coi mdi d6i twong kidu Map
la mot collection.

Moi ddi twong collection, danh sach hay tap hop, phai thudc vé mot 16p.et thé
cai dat interface twong tng. Chang han, 16p ArrayList<T> cai dat interfagé List<T>,
va do d0 cai dat ca Collection<T>.

Interface Collection<T> ddc ta cac phuong thirc thuc hién mots6 chiic nang co
ban d6i véi collection bat ki. Do collection la mot khéi niém rat.’chung chung, cac
chirc nang d6 ciing tong quat dé c6 thé ap dung cho nhiéu kiéti collection chira cac
loai d6i twgng khac nhau. Mot s6 chirc nang chinh:

1 size() tra vé sd d6i twong hién co trong collection
1 isEmpty() kiéu tra xem collection c6 rdng khong

1 clear() x6a rong collection
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71 add(), addAll() thém déi twong vao collection
"1 remove(), removeAll() x6a d6i twong khai collection

1 contains(), containsAll() kiém tra xem mdt/vai d8i tuong cé nam trong collection
hay khong

1 toArray() tra vé mot mang Object chira tat ca cac d6i twgng chira trong collection.

13.4. ITERATOR VA VONG LAP FOR EACH

Dai khi, ta can ty cai mot sd thuat toan tong quat, chéng han nhu in ra ting
phan t& trong mot collection. D€ lam dwoc viéc &6 mot cach tdng quat, ta can c6 cach
nao d6 d€ duyét qua mot collection tuy y, lan lwot truy nhap ting phéan ti cta
collection d6. Ta da biét cach lam viéc nay d6i voi cac cau trac div liéu cu thé, chéng
han dung vong for duyét qua tat ca cac chi s6 cia mang. Ddi voi danh sach lién két,
ta c6 thé dung vong while ddy dan mét con tro doc theo danh sach.

Céc 16p collection cé thé dwgc cai bang kiéu mang, danh sach lién két, hay mot
cdu trtc dit liéu nao d6 khéac. Mdi loai stt dung nhiing co ché& duyét khac nhau. Ta
lam cach nao d€ c¢6 dwgc mot phuong thirc tdng quat chay duoc cho cac collection
duoc luu trix theo cac kiéu khac nhau? Giai phap ¢ day la cac iterator. Mot iterator la
mot doi twong dung dé€ duyét mot collection. Cac loai collection khac nhau cé
iterator duoc cai theo cac cach khac nhau, nhung tat ca cac iterator déu duoc st
dung theo cung mot cach. Mot thuat toan dung iterator d€ duyét mot collection 1a
thuat toan téng quat, vi né c6 thé dung cho kiéu collection bat ki. D6i v6i nguoi méi
lam quen véi 1ap trinh tdng quat, iterator ¢ vé kha ki qudc, nhung no thuc ra la mot
giai phap dep cho mot van dé rac roi.

Collection<T> quy dinh mét phuong thic tra vé mot iterator cho mot collection
bat ki. Néu coll la mot collection, coll.iterator() tra vé mot iterator ¢ thé dung dé€
duyét collection d6. Ta cé thé coi iterator la mot dang tong quat hda ctia con trd, noé
xudt phat tir diém dau ctia collection va c6 thé€ di chuyén tir phan ti nay sang phan
tee khac cho dén khi di hét collection. Iterator dwgc dinh nghia trong interface-c6
tham s6 kiéu Iterator<T>. Néu coll cai interface Collection<T> vdi kiéu T cu thénao
d¢, thi coll.iterator() tra vé mot iterator cai interface Iterator<T> vi cung kiéa T do.
Iterator<T> quy dinh ba phuong thtrc:

"1 next() tra vé phan ti ti€p theo (gia tri kiéu T) va tién iterator,médt budc. Néu
phuong thitc nay dwoc goi khi iterator da di dén hét collection,*n6 sé ném ngoai
1é NoSuchElementException.

1 hasNext() trd vé true néu iterator chura di hét collection ¥a-van con phan tir dé xt
ly, tra vé false trong tinh huéng nguoc lai. Ta thuong: goi phuong thirc nay dé
kiém tra trudc khi goi next()
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1 remove() x0a khoi collection phan tir vira duoc next() tra vé, noéi cach khac la phan
tee hién dang duwoc iterator hién hanh chiéu téi. Phuong thitc nay c6 thé ném
UnsupportOperationException néu collection nay khong cho phép xo6a phan tt.

Véi iterator, ta co thé viét ma x ly lan luot tat ca cac phan t trong mot
collection bat ki. Chang han, vi du trong Hinh 13.6 in tat ca cac xau ki tw nam trong
mot collection chtta String (collection thudc loai Collection<String>):

import java.util.*; tao métdan,h
sach lién két
public class TestlList { chtra String
static public void main(String args[])
{

Collection<String> list = new LinkedList<String>();

list.add("One"); )
list.add("Two"); khai b&o bién iterator

list.add("Three"); va ldy iterator cda list

Iterator<String> i = list.iterator();
while (i.hasNext()) { 18 ohdn ti tido th
String s = i.next(); «— ay phan tik tiép theo

System.out.println(s); tmngézsé’afﬁ ;:gé)hden

}
N

Hinh 13.6: Vi du st dung iterator.

Céc quy trinh can dén viéc duyét collection déu tuong tu nhu & vi du trén.
Chéng han, d& xda tit cad cic s0 0 ra khoi mot collection thudc loai
Collection<Integer>, ta lam nhu sau:

Iterator<Integer> i = list.iterator();
while (i.hasNext()) {

int n = i.next();

if (n==0) i.remove();

}

Luu y rang khi Collection<T>, Iterator<T>, hay bat ki kiéu c6 tham s8 nap khac,
duoc dung trong ma thuc su, ching luon duoc dung véi cac kiéu div liéu thue sw
chang han nhu String, Integer hay Cow thay cho vi tri ctia tham s& kiéu T. Mot
iterator kiéu Iterator<String> duwgc dung d€ duyét qua mot collection gom céc String;
mot iterator kiéu Iterator<Cow> dwgc dung dé€ duyét qua mét collegtion gom cac ddi
tuong Cow, v.v..

Mot iteration thwong duoc dung dé€ ap dung cung mot-thao tac cho tat ca cac
phén t& cia mot collection. Trong nhiéu trueong hop, c6 thé'tranh dung iterator cho
muc dich d6 bang cach st dung vong lap for-each. Véj-¢oll thuoc loai Collection<T>,
vong for-each c¢6 dang nhu sau:
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for ( T x : coll) {
/7 Xt ly x
}
Trong d6, for (T x : coll) c6 nghia rang: véi mdi ddi tuong x thudc kidu T nam
trong coll. Poan ma nam trong ngodc thuc hién véi x thao tac can lam cho tét ca cac
phan tt ctia coll. Vi du, vong while trong Hinh 13.6 6 thé thay bang doan sau:

Iterator<String> i = list.iterator();
while (i.hasNext()) {
String s = i.next();
System.out.println(s);

for (String s : list) {
System.out.println(s);
}

13.5. SO SANH NOI DUNG POI TUONG

}

Trong interface Collection c¢6 quy dinh mot s6 phuong thitc d€ kiém tra cac doi
teong c6 bang nhau hay khong. Vi du, contain(object) va remove(object) tim trong
collection mot phan tir ¢6 gia tri bang d6i twong d6i s8. Tuy nhién, phép so sanh
bang khong phai van dé don gian. Phép so sanh bang (=) khéng dung duoc cho so
sanh ddi twong do né thuc chat chi kiém tra xem hai d6i tuwong c6 & cing mot chd
trong bd nhé hay khong. Con & day, ta coi hai d6i twong 1a bang nhau néu ching
biéu dién cting mot gia tri. Hai d6i twong kiéu Date duwgc coi 1a bang nhau néu
chting bidu dién cing mét thoi diém. Phép so sanh 16n hon, nho hon ciing can thiét
cho mot s8 cong viec nhu sap x&p, chang han phuwong thic tong quét
Collections.sort(list) trong Java API yéu cau dit liéu phai cung cdp thao tac nay.
Trong khi d96, cac phép toan < va > khong dung duwoc cho cac ddi twong. Muc nay
ndi vé viéc cung cap cac phuong thirc so sanh can thiét cho cac kiéu dix liéu ma,ta
mudn st dung trong cac cdu truc collection.

13.5.1. So sanh bang

Lép Object dinh nghia phuong thiic equals(Object) tra vé gia.tri boolean dé
kiém tra xem hai d&i twong cé bang nhau hay khong. Do déc diénr tong quat cta
Object, cai dat cia phuwong thiec nay tai Object khong dung dwoc €ho hau hét cac 16p
con. Do d6, 16p nao can dung dén phuong thiic nay déu can ¢ai lai. Chang han, 16p
String cai dé phuong thic equals dé s.equals(obj) tra vé true néu s va obj chita chudi
ki te gidng hét nhau. Cic phuong thic remove() w&* contains() noéi trén cua
Collection goi dén phwong thitc equals() cua tirng phan tir d€ so sanh cac d6i twong.
Do co ché€ da hinh, Object la 16p cha cua tat ca cac1dpkhac, nén phién ban cai de cua
cac 16p con sé duoc st dung.
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Dai voi cac 16p tu viét, ta ¢ thé can dinh nghia mét phuong thirc equals() trong
cac 16p d6 dé€ c6 duoc hanh vi dang khi d6i twong thudc cac 16p d6 dwgc so sanh voi
nhau. Néu equals khong hoat dong dung thi cac phuong thirc cta Collection nhu
remove hay contains cting khong hoat dong nhw mong doi.

Ta 1&y mot vi du. Hai quéan bai duoc coi 1a gidng nhau néu giong nhau vé gia tri
(value: At, 2, 3,.. ], Q K) va cung chat (suit: co, 16, pic, tép). Ma hda At, 2,.., ], Q, K
thanh cac gia tri nguyén tir 1 dén 13, bon chat co, rd, pic, tép thanh cac gia tri tie 0
dén 3.

public class Card {
int suit;
int value;

déi kiéu ter Object

public boolean equals(Object obj) { vé Card
try { /
Card c = (Card)obj;

if (suit == c.suit && value == c.suit)

return true; ‘\
else hai quan bai bang

return falsg; nhau néu cing chét
) o (Bisepmion o € v cong g
} , )
} bat NullPointerException néq obj,nu//,
} hodc ClassCastException neu doi tuong
khéng thuéc kiéu Card.

Hinh 13.7: Phwong thirc equals.

Ta c6 cai ddt don gian cua 16p Card véi phuong thitc equals nhu trong Hinh
13.7. Do la phién ban cai dé phuong thitc cua Object nén kiéu tham s6 cua equals
phai gitt nguyén nhu ban ct la Object.

Néu ta st dung cac ciu truc tap hop (kiéu Set), ta con can phai cai thém mot
phuong thtic khac, d6 1a hashCode(), mot trong cac phuong thirc duoc thira ké tir
Object v6i hanh vi mic dinh ctia phién ban thira k& tir Object 1a cho mdi d6i tudilg
mot gid tri bam khac nhau. Khi can kiém tra xem hai ddi twong c6 trung nhat hay
khong, mot cau trac HashSet sé goi dén phuong thirc hashCode() ciia hai,d6i teong
dé lay gia tri bam cua ching. Néu hai d6i twong cé gia tri bam khac nhau, HashSet
sé khang dinh chting 12 hai d&i twong khac nhau. Con néu gia tri bdm triing nhau
(d@ liéu khéc nhau c6 thé c6 gia tri bam trung nhau), HashSet sé dung dén phuong
thitc equals() &€ kiém tra tiép xem hai d8i twong c6 thuc sy bangrthau hay khong.

Do d6, ta can cai ¢ hashCode() dé hai d6i tuong bang nhau sé cho gia tri bam
trung nhau, nho dé qua dwgc bude kiém tra dau tién.
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public class Contact {
String name;

String address; hai Contact duoc cho la

trang nhau néu trang tén

public boolean equals(Object obj) {
Contact c = (Contact) obj;
return name.equals(c.name);

}

public int hashCode() {
return name.hashCode();
}
}

Hinh 13.8: Cai dé equals() va hashCode().

Ta 1dy vi du vdi 16p Contact - dia chi lién lac. Gia st, ta quy wdc hai Contact
duoc cho la cia mdt ngwdi néu ¢ treong name (tén) trung nhau. Khi d6, c6 thé cai
de hai phuong thitc equals() va hashCode() nhu trong Hinh 13.8, trong d6 ta tan
dung c4c phién ban sdn cé ctia equals() va hashCode() cho 16p String.

13.5.2. So sanh 16n hon/nho hon

Tuong tu vdi so sanh bang 1a van dé so sanh 16n hon, nhé hon. Gia st ta can
mot cdu truc contactList la danh sach cac dia chi lién lac - 16p Contact nhw da cai ¢
muc truedc, va doi khi ta cAn danh sach dé dwoc sép xép theo tén. C6 mot s6 cach dé
lam viéc nay véi cac 16p cé sén trong Collection framework. Ta c6 thé dung phuong
thire Collections.sort() déi voi danh ba ¢ dang mot d6i twong List, hodc dung mot
c&u trac tu dong sap x&p chang han nhu TreeSet d€ lwu danh ba. Ca hai cach déu can
phai so sanh hai d6i twong Contact d€ biét d6i twgng nao "lon hon" hay "nho hon".
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public class TestTreeSet {

public static void main(String [] args) {
TreeSet<Contact> tree = new TreeSet<Contact>();
tree.add(new Contact("Alice"”, "Wonderland"));
tree.add(new Contact("Dumbledore"”, "Hogward"));
tree.add(new Contact("Peter Pan", "Neverland"));
System.out.println(tree);

} 161 run-time

% java TestTreeSet
Exception in thread "main" java.lang.ClassCastException:
Contact cannot be cast to java.lang.Comparable /

at java.util. TreeMap.put(Unknown Source)

at java.util. TreeSet.add(Unknown Source)

at TestTree.main(TestTree.java:7)

Hinh 13.9: Léi run-time khi s& dung TreeSet cho Contact.

Tuong tw nhu tinh hudng so sanh bing, TreeSet, hay Collections khong thé tw
biét cach so sanh cac doi tuwong thudc cac 16p ma 1ap trinh vién tu xay dung. Chuong
trinh nhu trong Hinh 13.9 bién dich khong c6 16i do add() khong yéu cau tham sd
kiéu Comparable, nhung khi chay thi gip 16i run-time ddi véi 1énh dau tién goi dén
phuong thic do.

Tém lai, cac phan t ctia cdu tric danh ba phai thudc 16p d6i tuong co cung cap
phuong tién so sanh.

Ta c6 thé chon mot trong hai cach sau d€ giai quyét van dé do:

1. C4c phian ti danh sach phai thudc mét 16p c6 cai interface Comparable. Ta stra 16p

Contact d€ b6 sung phan in dam trong Hinh 13.10, chwong trinh trong Hinh 13.9,
sau d6 sé chay khong c6 16i.

public class Contact implements Comparable {
String name;
String address;

public int compareTo(Object obj) {
Contact ¢ = (Contact) obj;
return name.compareTo(c.name);

}

Hinh 13.10: Cai interface Comparable

2. St dung phuong thitc chéng c6 1dy tham s§ ki€u Comparator. Ta viét thém 16p
ContactCompare theo interface Comparator va dung- o trong chwong trinh
TestTreeSet nhu nhitng dong in dam trong Hinh 13.11~Fheo d6, ContactCompare la
mot loai Comparator duoc thira riéng danh cho viée'so sanh cac ddi twgng Contact.
Con danh ba 1a d6i tuong TreeSet dugc tao kem v61 loai Comparator ddc biét d6 dé
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noé biét cach ddi xtr v6i cac phan ti trong danh ba (cContact la d6i s6 khi goi ham
khoi tao TreeSet).

class ContactCompare implements Comparator<Contact> {
public int compare(Contact one, Contact two) {
return (one.name.compareTo(two.name));
}
}

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

ContactCompare cCompare = new ContactCompare();
TreeSet<Contact> tree = new TreeSet<Contact>(cCompare);
tree.add(new Contact("Alice", "Wonderland"));
tree.add(new Contact("Dumbledore"”, "Hogward"));
tree.add(new Contact("Peter Pan", "Neverland"));
System.out.println(tree);

Hinh 13.11: St dung Comparator.

Ca hai cach trén déu 4p dung dwoc cho phuwong thiic sort() caa Collection ciing
nhu cac tién ich tong quat twong tu trong thuw vién Java.

13.6. KI TU DAI DIEN TRONG KHAI BAO THAM SO KIEU

Quan hé thtra ké gitra hai 16p khong cé anh hudng gi dén quan hé gitra cac cau
tric tong quat dung cho hai 16p d6. Chang han, Dog va Cat 1a cac 16p con ctia
Animal, ta c6 thé duwa cac d6i twong Dog va Cat vao mét ArrayList<Animal>, va tinh
chat da hinh gitta Dog, Cat, va Animal van hoat dong nhw binh thuwong (xem vi du
trong Hinh 13.12). Tuy nhién, ArrayList<Dog>, ArrayList<Cat> lai khong c6 quan hé
gl v6i ArrayList<Animal>. Vay cho nén, néu dung mot ArrayList<Dog> lam d6i s6
cho phuong thirc yéu cau ddi s6 kiéu ArrayList<Animal> nhw vi du trong Hinh
13.13, trinh bién dich s& béo 16i sai kiéu dit liéu.
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public class TestAnimalArrayList {
static void makeASymphony( ArrayList<Animal> a) {
for (Animal anAnimal: a) {

anAnimal.makeNoise(); b Java TestAnimal
} Grrr.

Meow.

}

public static void main(String [] args) {
ArrayList<Animal> pets = new ArraylList<Animal>();
pets.add(new Dog()); pets.add(new Cat());
makeASymphony (pets);

}
} —_,— A

class Animal {
void makeNoise() {
System.out.println("Uh oh...");

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

) }i class Cat extends Animal{
L2} void makeNoise() {
System.out.println("Meow.");

B } ' class Dog extends Animal {
tl ! void makeNoise() {
System.out.println("Grrr.");

Hinh 13.12: Pa hinh bén trong méi c4u trdc téng quat.

public class TestAnimalArraylList {
static void makeASymphony( ArrayList<Animal> a) {

} khong khép kidu
public static void main(String [] args) {
ArrayList<Dog> dogs = new ArrayList<Dog>();
pets.add(new Dog()); pets.add(new Dog());
makeASymphony (dogs) ;
}
} $ javac TestAnimal.java
TestAnimal.java:44: cannot find symbol
symbol : method
makeASymphony (java.util.ArrayList<Dog>)
location: class TestAnimal
makeASymphony (dogs) ;
A

1 error

Hinh 13.13: Khong cé da hinh gitra cac cau tric tdng quat.

Tom lai, néu ta khai bao mot phuong thirc 18y d6i s6 kiéu ArrayList<Animal>,
nd sé chi c¢6 thé lay do6i s6 kiéu ArrayList<Animal> cht khorg thé 1ay kiéu
ArrayList<Dog> hay ArrayList<Cat>.

Ta khong hai long véi lam véi viéce thoa hiép, nghia la'dling ArrayList<Animal>
thay vi ArrayList<Dog> cho danh sach chi dwgc chira £9adn Dog. Vi néu vay trinh
bién dich sé khong kiém tra kiéu dit liéu dé ngan chdn nhiing tinh huéng chang han
nhu trong danh sach ché nghiép vu ctia linh cttu Hed Tai c6 mot con meo.
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public void takeAnimals(ArrayList<Animal> animals) {
animals.add(new Cat());

}

public void anInnocentMethod() {
ArrayList<Animal> dogsOnly= new ArraylList<Animal>();
dogsOnly.add(new Dog());
dogsOnly.add(new Dog()); dwa meo vao danh sach
takeAnimal(dogsOnly); «————— dang ratoan cho!!!

}

Hinh 13.14: Nguy co cho méo vao danh sach ché.

Vay lam thé€ nao d€ lam cho mdt phuong thirc ¢d thé nhan d6i s6 thudc kiéu
ArrayList<Dog>, ArrayList<Cat>,...nghia la ArrayList danh cho kiéu bat ki 1a 16p
con ctia Animal? Gidi phap la st dung ki tw dai dién (wildcard).

Ta stta phuwong thitc makeASymphony() nhw sau, va chwong trinh trong Hinh
13.13 s€ chay dugc va chay dung.

static void makeASymphony( ArrayList<? extends Animal> a) {
for (Animal anAnimal: a) {
anAnimal.makeNoise();

}
}

? extends Animal c6 nghia la kiéu gi d6 thudc loai Animal. Nhé rang tir khéa
extends & day co nghia "la 16p con cua" hodc "cai dat", tuy vao viéc theo sau ttt khda
extends la tén mot 16p hay tén mot interface. Vay nén néu mudn makeASymphony()
1dy d6i s6 la mot ArrayList ctia loai nao cai interface Pet, ta khai bdo né nhu sau:

ArraylList<? extends Pet>

Nhung ArrayList<? extends Animal> thi khac gi vdéi ArrayList<Animal>?
makeASymphony() thi an toan vi né khong thém/stra danh sach ma tham sd a chiéu
téi. Nhung liéu c6 tranh dwoc chuyén cho meo vao danh sach ché ¢ mét phuong
thitc khac hay khong? Cau tra 1oi la Co.

Khi ta dung ki ti dai dién <?> tai khai bao, trinh bién dich sé khong cho-ta thém
cai gi vao trong danh sach ma tham s6 cua phuwong thirc chiéu téi. Ta cod thé goi
phuong thtrc cta cac phan tir trong danh sach, nhung ta khong thé-thém phan ti
méi vao danh sach. Do d6, ta c6 thé yén tam khi chuwong tunth chay. Vi dy,
makeASymphony() véi ndi dung o trén thi khong gép 10i ‘bien dich, nhung
takeAnimals() véi ndi dung nhu trong Hinh 13.14 sé khong bién dich duoc.
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public void takeAnimals(ArrayList<? extends Animal> pets) {

pets.add(new Cat());
} 8 bién dich *knong tim thély

phuong thire add(Cat)"”
public void anInnocentMethod() {

takeAnimal(dogsOnly);
}

Hai ct phap sau la trong dwong;:
public void foo( ArrayList<? extends Animal> a)
public <T extends Animal> void foo( ArrayList<T> a)

Céch tht hai, dung "T", thuong dwgc str dung khi ta con mudn T xuét hién & cac
vi tri khac. Vi dy, cach viét sau qua dai:
public void bar( ArrayList<? extends Animal> al, ArraylList<? extends
Animal> a2)

thay vao d¢, ta viét:

public <T extends Animal> void bar(ArrayList<T> al , ArraylList<T> a2)
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Bai tap
1. Cac phat biéu dudi day dung hay sai? néu sai, hay giai thich.
a) Mot phuwong thite generic khong thé trung tén véi mot phuong thire khéng
generic.
b) C6 thé chong mot phuong thiic generic bang mot phuwong thiic generic khac
trung tén nhung khac danh sach tham sd
c) Mot tham sd kiéu ¢6 thé duoc khai bdo dung mot Ian tai phan tham s6 kiéu
nhung cé thé xudt hién nhiéu lan tai danh sach tham s6 cua phuong thirc
generic
d) Céc tham s6 kiéu cua cac phuong thiic generic khac nhau phai khong dwoc
trung nhau.
2. Trong cac dong khai bdo sau day, dong nao c6 15i bién dich?
ArrayList<Dog> dogsl = new ArrayList<Animal>();

ArrayList<Animal> animalsl = new ArraylList<Dog>();
List<Animal> list = new ArrayList<Animal>();

ArraylList<Dog> dogs = new ArraylList<Dog> () ;

ArrayList<Animal> animals = dogs;

List<Dog> doglist = dogs;

ArrayList<Object> objects = new ArrayList<Object>();

List<Object> objList = objects;

ArraylList<Object> objs = new ArrayList<Dog>();

3. Viét mot phuwong thirc generic sumArray voi tham s6 la mot mang gom cac phan
tr thudc mot kiéu tong quat, phuwong thirc nay tinh tong cac phan ti cia mang
roi tra vé két qua bang lénh return.

Viét mot doan code ng;fm minh hoa cach stt dung ham sumArray
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Phuluc A.  DICH CHUONG TRINH BANG JOK

Phu luc nay huéng dan nhitng budc co ban nhat trong viéc bién dich va chay
mot chrrong trinh Java don gian bang cong cu JDK tai mdi truong Windows.

A.l. Soan thio mi ngudén chwong trinh

C6 thé chon mot chuong trinh soan thao van ban don gian, chéng han nhw
Notepad. Hodc d€ thuan tién, ta c6 thé chon mot chwong trinh ¢6 tinh ning tu dong
hién thi mau theo cti phap nhung van don gian, chang han nhui Notepad++.

Ma ngudn chuong trinh can duoc luu vao file ¢é tén trung tén 16p (chinh xac ca
chit hoa va chit thuong) va phan mo rong .java. Chang han 16p HelloWorld duoc
lweu trong file c6 tén HelloWorld. java.

A.2. Bién dich ma nguén thanh file .class
Mo mot ctra s6 1énh (console) bang cach Tan luot chon Start menu, Run..., roi g6
1énh cmd. Ctra s6 hién ra sé c6 dang nhu trong Hinh 13.15.

o | C:YWINDOWS\system32\cmd. exe

Microzoft Windows XP [Verzion 5.1.26601
(C> Copyright 1985-2881 Microsoft Corp.

C=“Documents and Settings“useprr

Hinh 13.15: Clra s6 lénh

Tai ctra s 1énh, ddu nhic cho biét thuw muc hién tai. D& dich file ma nguom;-ta
can thay déi thu muc hién tai vé thu muc noi ta da luu file d6. Vi dy, néu thw,muc
ma ngudn ctia ta la C:\java, ta gd l1énh sau tai d4u nhac va nhan Enter
cd C:\java

K&t qua 1a ddu nhac sé chuyén thanh C:\java>.

Khi chay 1énh dir tai ddu nhic, ta sé thay danh sach cac file m@nguodn dat tai thu
muc hién tai nhw trong Hinh 13.16.
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AWINDOWS\system 32\cmd. exe

M osoft Windows KP [Version 5.1.2688]
(C> Copyright 1985-2801 Microsoft Corp.

C:“Documents and Settingsiusercd c:njava

C:sjavardir
Volume in drive C is IBM_PRELOAD
Volume Serial Mumber is 3419-AB63

Directory of C:\java

09 /89,2011 12:42 AM <DIR> .

B9 89,2011 12:42 AM <DIR> .-

265 Hellollorld. java
5 265 bytes

2 Diris> 5.263.155.288 bytes free

Hinh 13.16: Danh sach céc file ma ngudn.

Dé€ dich chuwong trinh HelloWorld, ta go 1énh sau tai dau nhic:

javac HelloWorld.java

Néu thanh cong, trinh bién dich sé sinh ra mot file bytecode co tén
HelloWorld.class. Khi dung lénh dir lan niva, ta sé thay file d6 dwoc liét ké trén
man hinh nhw hinh dwéi day. Chuwong trinh da dwoc dich xong va sén sang chay.

C:AWINDOWS\system32\cmd.exe

265 Hellollorld. java
1 Filed(s> 265 hytes
2 Diwds> 5.263.155,.288 hytes free

iC:wjavarjavac HellolWorld. java
iC-NJjavardir

Uolume in drive C is IBM_FRELOAD
Uolume Serial Number is 3419-A863

Directory of C:njava

a9 -89 -2811 12:58 AM <DIR> -
A9 -89 -2811 12:58 AM <DIR> ..
A9 -89 -2811 12:58 AM 427 HelloWorld.class
A9 -89 2811 12:43 AM 265 HelloWorld. java
2 File(s?> 69?2 hytes
2 Dipds) 5%.262.843,984 hytes free

Hinh 13.17: File . class két qua cta bién dich.
Néu khong thanh cong, ta ¢ thé da gap mot trong nhiing tinh hudng sau day;

1. Lbi cti phép: dua theo thong bao 16i dwoc trinh bién dich hién thi'rd man
hinh, ta can quay lai trinh soan thao dé stra 16i trudc khi chayiléhh javac
lan ntta d€ dich lai.

2. Thong bao 16i 'javac' is not recognized as an intephal or external
command, operable program or batch file. Nguyén*nhan la Windows
khong tim thay chuong trinh javac.

Céch giai quyét tht nhét cho tinh hudng th hai la: khi goi javac ta can go day
dt duong dan téi chuong trinh nay, chang han:

"C:\Program Files\Java\jdk1.6.0_26\bin\javac" HelloWorld.java
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Chti y rang duong dan trén c6 chtta ddu trang (Program Files) nén ta can cé cip
nhdy kép boc dau cudi.

Céch giai quyét thit hai la stra bién méi treong cua hé diéu hanh dé€ dat duong
dan téi javac. Huéng dan cai dat JDK cho mdi hé diéu hanh déu c6 huéng dan chi
tiét cach lam.

A.3. Chay chuong trinh

Ngay tai th muc chita ma ngudn, ta gd 1énh sau tai ddu nhac (cht y khong kem
dudi .class):
java HelloWorld

Két qua la chwong trinh chay nhu trong hinh dudi day:

o] C:AWINDOWS\system32\cmd.exe

IC-~java>java Hellollorld
Hello, world?

iC:wjavar

Hinh 13.18: Két qua chay chwong trinh.
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Phulyc B.  PACKAGE — Td CHUC GOI CUA JAVA

Mbi 16p trong thu vién Java API thudc vé mot géi (package) trong d6 chira mot
nhom cac 16p 6 lién quan voi nhau. Khi cac tng dung tré nén ngay cang phtc tap,
viéc td chitc chwong trinh thanh céac goi giap 1ap trinh vién quan li dwoc cac thanh
phan ctia tng dung. Céc g6i con hd tro viéc ti sit dung phan mém bang cach cho
phép chuwong trinh import 16p tir cdc géi khac (nhw ta van lam ¢ hau hét cdc chwong
trinh vi du). Mot loi ich khéc cta t6 chire gdi la co ché dat tén 16p khong trung nhau.
biéu nay gitp tranh xung dot tén 16p. Phu luc nay gidi thiéu cach tao gdi cua chinh
minh.

Cac budc khai bao mot 16p tai st dung dwoc:

1. Khai bao public cho 16p d6. Néu khong, né sé chi dugc st dung boi cac 16p trong
cung mot goi.

2. Chon mdt tén géi va dat khai béo goéi vao dau file ma ngudn cta 16p. Trong mdi
file ma nguon chi co t6i da mot khai bao goi va né phai dugce dat trude tat ca cac
lénh khac.

3. Dich 1ép d6 sao cho né duoc dat vao dung chd trong cau tric thu muc cta géi

Sau ba buéc trén, 16p d6 da san sang cho viéc import va st dung trong mot
chuwong trinh.

Sau day la chi tiét vé cach bién dich cac 16p trong mot goi.
Ngtt canh:

Hudéng dan nay viét cho mdi treong Windows va dung mot trinh bién dich
tuong duong vdi javac, ¢6 thé dé dang chuyén d6i sang ndi dung twwong duong cho
moi treong Unix/Linux.

Gia stt ta c6 hai gdi, com.mycompanypackage chita cac 16p CompanyApp:va
BusinessLogic; va org.mypersonalpackages.util chtta cadc 16p Semaphete: va
HandyBits. BusinessLogic can truy nhap t6i HandyBits

Viét ma va bién dich

Viéc dau tién: to chitc ma ngudn. Ta can chon mot thu muc "gdc" cho cay thw
muc chita ma ngudn cua minh. (Tt day ta sé goi né don gian 1&'g6c.) Ta sé€ dung
c:\java cho cac vi du ¢ day.

Ta can ¢ 4 file ma ngudn sau:
c:\java\com\mycompanypackage\ CompanyApp:java
c:\java\com\ mycompanypackage \ BusinessLiggic.java

c:\java\org\mypersonalpacakges\util\ Semaphore.java
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c:\java\org\mypersonalpacakges\util\ HandyUtil.java

Luu y rang cac file ma ngudn duwoc to chike gidng nhu cdu trac géi. Didu nay rat
quan trong, né gitp trinh bién dich tim thay cac file ngudn - nd ciing gitp ta trong
hoan canh y hét.

Tai dau moi file ngudn (trude tat ca cac 1énh import hay bat ctt gi khong phai
chti thich), ta can cé mot dong khai béo goi. Vi du, CompanyApp.java sé bat dau
béng:

package com.mycompanypackage;

Néu 16p cta ta can import gi d6 tir cac goi khéc, cac dong import c6 thé dat sau
d6. Vi dy, BusinessLogic.java c6 thé bat dau bang:

package com.mycompanypackage;

import org.mypersonalpackages.util.*;

hoac

package com.mycompanypackage;

import org.mypersonalpackages.util.HandyUtil;

Mot s6 nguoi thich dung import-on-demand (cach dau), nguoi khéc thi khong.
That ra day cha yéu chi la van luoi biéng. Ta hiéu rang cach nay c6 thé gay ra cac su
bat twong thich néu sau nay cac class bi trung tén, nhung bén trong cac goi chuan
cua Java ma ta sw dung, chuyén d6 hiém khi xay ra. (Mot phén 1a vi ta khong dung
GUI mdy. Néu dung céc gbi java.awt va java.util trong cung mét class, ta sé phai
than trong hon.)

Dén luc bién dich cac class. Ta thudong bién dich tat ca cac file, d€ chic chdn la
minh luén dung phién ban mdi nhat cta tat ca cac class. Trong Java c6 mot sO su
phu thudc khong dé thay, chang han nhw cac hang d6i twong thudc mot class dwoc
nhing trong modt class khac (chang han néu HandyUtil tham chiéu téi
Semaphore.SOME_CONSTANT - mét hang String loai static final, gia tri ctia n6 sé
duoc nhing vao trong HandyUtil.class.) C6 hai cach dé€ bién dich tat ca. Hodc la
dung lénh mot cach twong minh:

c:\java> javac -d . com\mycompanypackage\*.java
org\mypersonalpackage\util\*.java

hodc tao mot danh sach cac file va chuyén né cho javac:

c:\java> dir /s /b *.java > srcfiles.txt

c:\java> javac -d . @srcfiles.txt

Luu y rang ta bién dich né tir thu muc goc, va ta dung tly choni-d’. d€ bao trinh
bién dich xép cac file .class vao mdt cau truc goi xuat phat tir gdc (dau cham theo sau
c6 nghia rang thw muc gdc 1a thu muc hién tai). Mot s6 ngudi khdng thich dé cac file
.class va céc file ngudn ciing mot chd - trong truong hop dé, ta cé thé dung tiry chon
-d classes, nhung ta phai tao thuw muc classes tir truée. (Fa ciing sé can hodc la lan
nao ciing dich tat ca hodc dit classes vao phan classpath cho trinh bién dich bang tuy
chon -classpath.) Néu chwa thuc su thanh thao, tafign' lam theo cach dau va kiém tra
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chac chan 1a ta khong dt classpath . Néu vi Iy do nao d6 ma ta nhat dinh phai dung
mot classpath, hay dam bao la . (thw muc hién hanh) nam trong classpath.

Chay tng dung

Nhiéu nguoi "tinh co" dit duoc cac file .class ctia minh vao dung chd, do may
man ching han, nhung 16i lai gdp phai nhiing 16 nhw
java.lang.NoClassDefFoundError: MyCompanyApp (wrong name:
com/mycompanypackage/MyCompanyApp. Tinh huéng d6é xay ra néu ta c6 chay
chuwong trinh bang mot 1énh kidu nhu:

c:\java\com\mycompanypackage> java MyCompanyApp

Day la cach @€ tranh:

Hay ding yén ¢ thu muc "g6c" ciia minh, vi du c:\java

Ludn ludn dung tén day du cta class. Vi du:

c:\java> java com.mycompanypackage.MyCompanyApp

Mady 4o Java biét cach tim file .class trong thuw muc com\mycompanypackage
(luu y, day la mét quy wdc ctia mdy ao, hau hét cac mdy ao dung cach nay - khong co
chd nao trong ddc ta ngdn ngit néi rang géi phai duoc lwu trir theo kidu d6; may ao
Java don gian la phai biét cach tim va nap mot class), nhung trong file .class c6 ghi
tén day du ctia nd - va may ao dung thong tin d6 d€ kiém tra xem cdi class ma nd
duoc yéu cau nap c6 phai cai ma né6 tim thay hay khong.
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Phyulyc C.  BANG THUAT NG ANH VIET

Tiéng Anh Tiéng Viét Céc cach dich khac
abstract class 16p triru teong

abstract method phuong thitc triru teong

abstraction triru teong hoa

aggregation quan hé tu hop quan hé két tap
argument doi s6 tham s6 thuc sw
association quan hé két hop

attribute thudc tinh

behavior hanh vi

chain stream

dong noi tiép

class

16p, 16p ddi tuong

class variable

/ class attribute

bién 16p, bién ctua 16p,
thudc tinh cta 1op

bién static

class method

phuong thitc ctia 16p

phuong thitc static

composition

quan hé hgp thanh

concrete class

16p cu thé

connection stream

dong két noi

constructor

ham khéi tao

ham tao, cau t

copy constructor

ham khdi tao sao chép

ham tao sao chép,
cdu tr sao chép

encapsulation

dong goi

exception

ngoai l¢

information hiding

che gidu thong tin

inheritance

thira ké

instance

thuc thé

thé hién

instance variable

bién thuwc thé, bién cua
thuc thé

treong, thanh vién
derliéu

message

thong diép
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method /

member function

phuong thitc, ham

ham thanh vién

object

ddi tuong

object serialization

chudi héa d6i tuong

overload cai chéng ham trung tén
override cai de ghi de, dinh nghia lai
package goi

parameter tham s0 tham s0 hinh thitc

pass-by-value

truyén bang gid tri

polymorphism da hinh

reference tham chiéu

state trang thai

stream dong

subclass / 16p con, 16p dan xuat

derived class

superclass /

16p cha, 16p co so

base class

top-down 1ap trinh tir trén xudng
programming

variable bién

virtual machine may 4o

240




TAI LIEU THAM KHAO

[1].  Deitel & Deitel, Java How to Program, 9 edition, Prentice Hall, 2012.
[2].  Kathy Sierra, Bert Bates, Head First Java, 2" edition, O'Reilly, 2008.

[3].  Oracle, Java™ Platform Standard Ed.6, URL:
http://docs.oracle.com/javase/6/docs/api/

[4].  Oracle, Java™ Platform Standard Ed.7, URL:
http://docs.oracle.com/javase/7/docs/api/

[5].  Oracle, The Java™ Tutorials, URL: http://docs.oracle.com/javase/tutorial/

[6].  Ralph Morelli, Ralph Walde, Java, Java, Java — Object-Oriented Problem Solving,
3t edition, Prentice Hall, 2005.

[7].  Joshua Bloch, Effective Java, 2" edition, Addison-Wesley, 2008.

241



