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GIOI THIEU

Trong nhitng nim gan day, 1ap trinh hudng d6i tuong da trd nén gan giii nho su ra doi lién tiép

clia cac ngdn ngir lap trinh hudng d6i twong. Strc manh cia phwong phap lap trinh hudng ddi

tuong thé hién & chd kha nang mo hinh hoa hé théng dua trén cac do6i tuong thuc té, kha nang

dong goi va bao vé an toan dir liéu, kha ning sir dung lai md ngudn dé tiét kiém chi phi va tai
nguyén; dic biét 1a kha nang chia s& ma ngudn trong cong dong 1ap trinh vién chuyén nghiép.

Nhitng diém manh nay hira hen s& thuc day phat trién mot moi truong 1ap trinh tién tién cing voi

nén cong nghiép lip rap phan mém véi cac thu vién thanh phan cé san.

Tai liéu nay nham gidi thidu cho cac sinh vién mot cai nhin tong quan vé phuong phap 1ap trinh

hudng ddi twong cing cung cip nhimg kién thirc, cac k¥ thuat co ban cho phat trién cac tmg dung

cua minh dua trén ngén ngir 1ap trinh Java - mot trong nhiing ngoén ngir 1ap trinh hudng d6i tuong
thong dung nhét hién nay.

Noi dung cua tai liéu ndy bao gdm hai phan chinh:

e Phan thi nhét trinh bay nhitng khai niém va cac van dé co ban cia lap trinh hudng dbi
tuong bao gém téng quan vé cach tiép can huong dbi tuong va cac khai niém dbi tuong,
16p, ké thira, dong gbi, da hinh. ..

e Phan tht hai trinh bay chi tiét phuong phap lap trinh hudng ddi tugng voi ngdn ngir 1ap
trinh Java.

Noi dung cua tai liéu bao gdbm 6 chuong:

Chuwong 1: Tong quan vé cach tiép cin huéng ddi twong. Trinh bay su tién hoa ciia cach tiép
can tir 1ap trinh truyén thong dén cach tiép can cua 1ap trinh huéng ddi twong va xu
hudng phat trién cta 1ap trinh hudng ddi twong hién nay.

Chwong 2: Nhirng khai niém co ban ciia Iap trinh hwéng ddi twong. Trinh bay cac khai niém
co ban nhu: ddi tuong, 16p ddi tugng vai cac thude tinh va phuong thire, tinh ké thira
va da hinh, tinh déng géi ctia 1ap trinh hudng ddi twong. Chwong nay ciing gidi thiéu
téng quan mot s6 ngdn ngit 1ap trinh hudng ddi twong thong dung hién nay.

Chuwong 3: Ngon ngir Java. Gidi thiéu nhitng khai niém va nhimng quy wéc ban dau ctia ngon ngir
1ap trinh Java: Céu trac chuong trinh, cach bién dich, cach dit tén bién, kiéu dit liéu,
cac toan tir va cau trac 1énh clia ngon ngit Java.

Chuong 4: Ké thira va da hinh trén Java. Trinh bay cac k§y thuat 1ap trinh hudng dbi twong dwa
trén ngon ngtr Java: Khai bao 16p, cac thudc tinh va phuong thuc cua 1op; ky thuat
thira ké, cac 16p triru tugng, cai dit nap chong va da hinh trén Java.

Chuwong 5: Biéu dién va cai dit cac cdu tric dir liéu triru twong trén Java. Trinh bay ky thuét
cai dat va sir dung mot s6 cAu trc dit lidu quen thudc trong Java: ngan xép, hang doi,
danh sach lién két, cay nhi phan va db thi.

Chwong 6: Lap trinh giao dién trén Java. Trinh bay céac ky thuat 1dp trinh giao dién trén Java:
Lap trinh v6i cac giao dién co ban trong thu vién AWT, 1ap trinh giao dién véi Applet
va HTML, lap trinh giao di¢n nang cao véi thu vién SWING.

Tai li¢u nay duoc viét nham phuc vu mén hoc “Lap trinh hwéng débi twong” giang day tiép theo

sau mon hoc Ngon ngir 1ap trinh C++ va nhu vy khi hoc mon hoc nay sinh vién s& dé nim bét

duoc nhitng dac trung khac biét ciia ngon ngit Java so voi C++.



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

Mic di cac tac gia dd c6 nhiéu c¢b ging trong qua trinh bién soan tai liéu nay, song khong thé
tranh khoi nhimg thiéu so6t. Rat mong nhan dwoc sy dong gop ¥ kién cua sinh vién va cac ban

d6ng nghiép.



PHAN 1

NHUNG KHAI NIEM CO BAN
CUA LAP TRINH HUONG POI TUQNG



CHUONG 1
TONG QUAN VE CACH TIEP CAN
HUONG POI TUQONG

Noi dung chuong nay nham gi6i thiéu mot cach tong quan vé cach tiép can hudng ddi tuong. Noi
dung trinh bay bao gdm:

e Gi6i thidu vé cach tiép can cua lap trinh truyén thong.
e (i6i thi€u cach tiép can cua lap trinh huéng dbi tuong.
e So sanh su khéac biét giita hai cach tiép can nay.

e Xu hudng hién nay cua lap trinh huéng dbi tugng

1.1 PHUONG PHAP TIEP CAN CUA LAP TRINH TRUYEN THONG

Lap trinh truyén théng di trai qua hai giai doan:
e Giai doan so khai, khi khai niém lap trinh méi ra doi, 1a 1ap trinh tuyén tinh.

e Giai doan tiép theo, 1a 1ap trinh huéng cau tric.

1.1.1 Lap trinh tuyén tinh

Dic trung co ban cta lap trinh tuyén tinh 13 tu duy theo 16i tuan ty. Chuong trinh s& duogc thuc
hién tuan ty tir diu dén cubi, 1énh nay ké tiép 1énh kia cho dén khi két thiic chuwong trinh.

Dac trung

Lap trinh tuyén tinh c6 hai dic trung:
e Pon gian: chuong trinh duoc tién hanh don gian theo 16i tuan tw, khong phirc tap.

e Don luﬁng: chi c6 mot luéng cong viéc duy nhat, va cac cong viéc dugc thyc hién tuan tu
trong ludng do.

Tinh chit

e Uu diém: Do tinh don gian, lap trinh tuyén tinh c6 vu diém 1a chuong trinh don gian, dé
hiéu. Lap trinh tuyén tinh dugc tng dung cho cac chwong trinh don gian.
e Nhuoe diém: V6i cac ing dung phirc tap, ngudi ta khong thé dung 1ap trinh tuyén tinh dé
giai quyét.
Ngay nay, 14p trinh tuyén tinh chi ton tai trong pham vi cic modul nho nhét cua cac phuong phap
lap trinh khac. Vi du trong mét chuong trinh con cua 1ap trinh cAu trac, cac 1énh cling dugc thuc
hién theo tuan tu tir dau dén cudi chuong trinh con.

1.1.2 Lap trinh ciu tric

Trong 1ap trinh hudng cau tric, chuong trinh chinh duogc chia nhé thanh cac chuong trinh con va
mdi chuong trinh con thuc hién mot cong viée xac dinh. Chuong trinh chinh s& goi dén chuong
trinh con theo mdt giai thuat, hodc mot ciu trac duge xac dinh trong chuong trinh chinh.



Céc ngodn ngit lap trinh cdu tric phd bién 13 Pascal, C va C++. Riéng C++ ngoai viéc co dic trung
ctia 1ap trinh cdu trac do ké thira tir C, con c6 dic trung cua lap trinh hudéng dbi tugng. Cho nén
C++ con duoc goi 12 ngdn ngir 14p trinh nira cau trac, nira hudéng ddi tuong.

Dac trung

bac trung co ban nhét cua 1ap trinh cAu trac thé hién & moi quan hé:
Chuong trinh = Ciu tric dir liéu + Giai thuit
Trong do:
e Ciu triic dir liéu 1a cach to chuc dir lidu, cach mo ta bai toan dudi dang ngon ngir lap
trinh
e Giai thuat Ia mdt quy trinh dé thyuc hién mot cong vi¢c xac dinh
Trong chuong trinh, gidi thuat cé quan hé phu thudc vao cau trac dir lidu:
e Mot ciu trac dit liéu chi phu hop voi mot s6 han ché cac giai thuat.
e Néu thay di cau trac dir liéu thi phai thay di giai thuat cho phu hop.

e Mot giai thuat thuong phai di kém véi mot ciu tric dir liéu nhat dinh.
Tinh chit

e Moi chuong trinh con ¢ thé duoc goi thuc hién nhiéu lan trong mot chuwong trinh chinh.

e Cac chuong trinh con co thé duoc goi dén dé thyuc hién theo mot thir tu bat ki, tuy thude
vao giai thuat trong chuong trinh chinh ma khong phu thudc vao thtr tu khai bao cua cac
chuong trinh con.

e (Cac ngon ngir 1ap trinh cau trac cung cap mot so cau trac Iénh diéu khién chuong trinh.
Uu diém

e Chuong trinh sang sua, d& hiéu, d& theo ddi.

e Tu duy giai thuat ro rang.
Nhuwoc diém

e Lap trinh cAu tric khong hd tro viée st dung lai ma nguén: Giai thuat luén phu thudc chat
ché vao ciu trac dir liéu, do d6, khi thay ddi cdu trac dit liéu, phai thay ddi giai thuat,
nghia 13 phai viét lai chuong trinh.

e Khong phil hop v6i cic phan mém 16n: tu duy cdu triic v&i cac giai thuét chi phu hop voi
céc bai toan nho, nam trong pham vi mot modul cua chuong trinh. Vé&i dy 4n phin mém
16n, 1ap trinh c4u tric to ra khong hiéu qua trong viéc giai quyét méi quan hé vi mo giita
cac modul ctia phan mém.

Vin dé
Van dé€ co ban cua lap trinh cau truc la bang cach nao dé phan chia chuong trinh chinh thanh cac
chuong trinh con cho phu hgp vdi yéu cau, chiic nang va muc dich cua moi bai toan.

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



Phwong phdp thiét ké trén xudng (top-down)

Phuong phap thiét ké top-down tiép cén bai toan theo hudng tir trén xudng dudi, tir tong quan dén
chi tiét. Theo d6, mot bai toan dugc chia thanh cac bai toan con nhd hon. Mdi bai toan con lai
duoc chia nho tiép, néu c6 thé, thanh cc bai toan con nho hon nita.

Qua trinh nay con dugc goi la qua trinh lam min dan. Qua trinh 1am min dan s& dung lai khi cac
bai toan con khong can chia nho thém nira. Nghia 1a khi mdi bai toan con déu co thé giai quyét
bang mot chuong trinh con v6i mot giai thuat don gian.

Vi dy, str dung phuong phap top-down dé giai quyét bai toan 1a xdy mot can nha méi. Khi do, ta
¢6 thé phan ri bai toan theo cac budc nhu sau:

e O mirc thir nhit, chia bai toan x4y nha thanh cac bai toan nhé hon nhu: 1dm moéng, d6 cot,
d6 tran, xay tuong, lop mai.

e O mirc thir hai, phan ra cac cong viéc & mirc thir nhat: viéc 1am mong nha c6 thé phan ra
tiép thanh cac cong viée: dio mong, gia cb nén, 1am khung sit, dd bé tong. Cong viéc dd
cot duoc phﬁn ra thanh ...

e O mic thir ba, phan rd cac cong viéc ctia murc thir hai: viéc dao mong c6 thé phan chia tiép
thanh cac cong viéc: do dac, cim mdc, ching day, dao va kiém tra mong. Viéc gia c6 nén
dugc phén ra thanh ...

Qua trinh phan ra c6 thé dung & mirc nay, boi vi cac cong viée con thu duoc la: do dac, cidm moc,
chang day, dao... co thé thuc hién duoc ngay, khong can chia nho thém nira.
Luuy:

e Cung str dung phuong phap top-down vdi cling mot bai toan, nhung c6 thé cho ra nhiéu
két qua khac nhau. Nguyén nhan la do sy khac nhau trong tiéu chi dé phan rd mot bai toan
thanh céc bai toan con.

Vi du, van 4p dung phuong phéap top-down dé giai quyét bai toan x4y nha, nhung néu str dung
mdt cach khac dé phan chia bai toan, ta co thé thu duoc két qua khac biét so v6i phuong phap ban
dau:

e O mirc thir nhat, chia bai todn xay nha thanh cac bai toan nho hon nhu: lam phan gd, lam
phan sit, lam phan bé tong va lam phan gach.

e O muc thir hai, phan rd cac cong viéc & mirc thir nhét: viéc 1am gd c6 thé chia thanh cac
cong viéc nhu: xé gd, gia cong gd, tao khung, lap vao nha. Viéc lam sit ¢ thé chia nho
thanh...

R4 rang, véi cach lam min thé nay, ta s€ thu dugc mot Kkét qua khac hin véi cach thire da thue
hién & phan trén.

1.2 PHUONG PHAP TIEP CAN HUONG POI TUQONG

1.2.1 Phwong phap lap trinh hwéng ddi twong

Xudt phat tir hai han ché chinh ctia phuong phap lap trinh cdu trac:
e Khéng quan li dugc sy thay ddi dir liéu khi co nhiéu chuong trinh cung thay d6i mot bién
chung. Van d& nay dic biét nghiém trong khi cac mg dung ngay cang 16n, nguoi ta khong

thé kiém soat dugc su truy nhap dén cac bién dit licu chung.



o Khong tiét kiém duoc tai nguyén con ngudi: Giai thuat gin lién voi cau tric dit liéu, néu
thay ddi cdu triic dir liéu, s& phai thay ddi giai thuat, va do do, phai viét lai ma chwong
trinh tir dau.

Pé khic phuc dugc hai han ché nay khi giai quyét cac bai toan 16n, nguoi ta xdy dung mot
phuong phap tiép can méi, 1a phuong phéap lap trinh hudng déi tuong, véi hai muc dich chinh:

e Dobng goi dir licu dé han ché su truy nhap tu do vao dit liéu, khéng quan li duoc.

e Cho phép st dung lai ma nguén, han ché viéc phai viét lai ma tir ddu cho cac chuong trinh.
Viéc dong goi dit liéu dugc thuc hién theo phuong phép triru twong hoa dbi tugng thanh 16p tir
thap 1én cao nhu sau:

e Thu thap cac thudc tinh ctia mdi ddi tuong, gén cac thudc tinh vao ddi tuong tuong Ung.

e Nhém cac ddi tugng cé céac thudc tinh tuong ty nhau thanh nhém, loai bd bot cac thude
tinh ca biét, chi giit lai cac thude tinh chung nhét. bay duoc goi 1a qua trinh triru tuong hoa
db6i tugng thanh 16p.

e Dong goi dit liéu cia cac dbi twong vao 10p twong tng. Mdi thudc tinh ciia dbi twong tre
thanh mot thudc tinh cta 16p twong ing.

e Vigc truy nhap dir liéu dugc thuc hién thong qua cac phuong thirc dugc trang bi cho 16p.
Khong dugce truy nhap tu do truc tiép dén dir licu.

e Khi co thay doi trong dit lidu cua dbi twong, ta chi can thay doi cac phuong thic truy nhap
thudc tinh cta 16p, ma khong can phai thay doi ma ngudn cia cic chuong trinh sir dung
16p tuwong ng.

Viéc cho phép str dung lai ma ngudn duge thuc hién thong qua co ché ké thira trong lap trinh
huéng ddi tuong. Theo do:

e Cac 16p c6 thé dugc ké thira nhau dé tan dung cac thudc tinh, cac phuong thirc ctia nhau.

e Trong 16p dan xuét (16p duoc ké thira) c6 thé st dung lai cac phuong thirc cua 16p co s
(16p bi 16p khac ké thira) ma khong can thiét phai cai dat lai ma ngudn.

e Ngay ca khi 16p dan xuat dinh nghia lai cic phuong thirc cho minh, 16p co s& ciing khong
bi anh hudng va khong phai stra lai bat ki mot doan ma ngudn nao.

Ngbén ngir 1ap trinh hudng dbi tugng phd bién hién nay 1a Java va C++. Tuy nhién, C++ mic du
cling c6 nhing dic trung co ban cua 1ap trinh hudng ddi trong nhung van khong phai 1a ngdn ngir
1ap trinh thuan huéng ddi twong, Java that sy 1a mot ngdn ngir 1ap trinh thuan hudng dbi tuong.

Dac trung

Lap trinh huéng ddi tuong c6 hai dic trung co ban:

e Déng géi dir liéu: dit liéu luon duge to chire thanh cac thude tinh cua 16p ddi tugng. Viee
truy nhap dén dir liéu phai thong qua cac phuong thirc cta dbi twong 16p.

e Sir dung lai ma ngudn: viéc sir dung lai ma ngudn dugc thé hién thong qua co ché ké
thira. Co ché nay cho phép cac 16p ddi tuong c6 thé ké thira tir cac 16p ddi twong khac. Khi
d6, trong céac 16p ké thira, co thé sir dung cac phuong thirc (mi ngudn) cua cac 16p bi ké
thira, ma khong can phai dinh nghia lai.



Uu diém
Lap trinh hudng d6i trong c6 mot s6 wu diém ndi bat:

e Khong con nguy co dit liéu bi thay ddi tw do trong chuong trinh. Vi dit liéu da duoc dong
g0i vao cac dbi twong. Néu mudn truy nhap vao dir liéu phai théng qua cac phuong thirc
cho phép cua dbi tuong.

e Khi thay d6i cdu trac dit liéu cia mot ddi twong, khong can thay d6i cac ddi ma ngudn cua
céc dbi twong khac, ma chi can thay d6i mot s6 ham thanh phan cta ddi tuong bi thay doi.
biéu nay han ché sy anh hudng X4u cua viéc thay ddi dit liéu dén cac dbi tuong khac
trong chuong trinh.

e (o thé sir dung lai ma ngudn, tiét kiém tai nguyén. Vi nguyén tic ké thira cho phép cac
16p ké thira str dung cac phuong thirc duoc ké thira tir 16p khac nhu nhimg phuong thirc
ctia chinh n6, ma khong can thiét phai dinh nghia lai.

e Phu hop véi cac dy an phan mém 16n, phuc tap.
1.2.2 Phuong phap phén tich va thiét ké huwéng dbi twong

Mot van d& co ban dit ra cho phuong phap huéng déi twong 1a tir mot bai toan ban dau, lam sao
dé thu dugc mot tap cac dbi twong, voi cac chire niang duoc phdi hop véi nhau, dép ing duoc yéu
cu cua bai todn dit ra?
Phuong phap phan tich thiét ké hudng ddi tuong ra doi nham tra 16i cho cau hoi nay. Muc dich 1a
xdy dung mét tap cac 16p dbi twong twong tmg voi mdi bai toan, phuong phap nay tién hanh theo
hai pha chinh:
Pha phan tich: Chuyén ddi yéu cau bai toan tir ngdn ngit tw nhién sang ngdn ngit mé hinh.
Pha thiét ké: Chuyén doi dic ta bai toan dudi dang ngén ngit mé hinh sang mot mé hinh cu
thé 6 thé cai dit dugc.
Hai pha phan tich va thiét ké nay bao gdm nhiéu budc khac nhau:
e MO ta bai toan
e Dic ta yéu cau
e Trich chon dbi tuong
e M5 hinh hoa 16p dbi twong
e Thiét ké tong quan
e Thiét ké chi tiét.
Budc 1: Mo ta bai todan
Bai toan ban dau dugc phat biéu dudi dang ngdn ngir tu nhién, bao gom:
e Muc dich, chuc nang chung

e Cic y€u cau ve thong tin dir licu

e (Cac yéu cau vé chuc nang thuc hién



Buéc 2: Pic ti yéu ciu

Céc yéu cau dugc hinh thire hod 1én mot mirc cao hon bang céach stir dung ngdn ngir kiéu kich ban

(scenario) dé mo ta. Trong mot kich ban, mdi chirc ning, mdi hoat dong dugc mod ta bang mot

kich ban, bao gom:

Céc tac nhan tham gia vao kich ban.
Vai trd cia mdi tac nhan trong kich ban.

Thtr ty cac hanh dong ma mdi tic nhan thuc hién: khi nao thuc hién, tac dong vao tac nhan
nao, thong tin nao dugc trao doi.

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

Buwéc 3: Trich chon déi twong

Budc nay sé tién hanh dé xuét cac dbi twong c6 thé co mit trong hé thong:

Dua vao cac kich ban dugc mé ta trong budc hai, chon ra cac tac nhan c6 xuat hién de de
xuat thanh cac doi tuong.

Lwva chon cac ddi tuong béng cach loai bo cac tac nhan bén ngoai hé théng, cac tac nhan
trung 1dp.

Cubi cung, ta thu dugc tap cac déi tuong cua hé théng.

Budc 4: Mb hinh hod l6p déi twong

Budc nay tién hanh triru tugng hod ddi tuong thanh cac 16p:

Thu thap tat ca cac thudc tinh ctia mdi ddi tuong vua thu thap dugc, dua vao yéu clu vé
thong tin trong yéu cau hé théng (tir budc 1).

Thu thap cac hanh dong ma mdi d6i tugng can thuc hién, dua vao cac kich ban ma d6i
tugng tuong tng cd tham gia (trong budc 2).

Nhom cac dbi tugng tuong tu nhau, hodc co6 nhiéu thudc tinh gﬁn giéng nhau.
Loai bo mot sb thudc tinh cé biét, riéng tu cia mot sb dbi tugng trong nhom.

Mb hinh mdi nhém ddi twong con lai thanh 16p: Cac thudce tinh chung cua cac ddi tugng
thanh thudc tinh ctia 16p, cic hanh dong cia cac ddi tuong thanh phuong thirc cua 16p.

Két qua thu duoc mot tap cac 16p dbi twong ban dau cua hé thong.

Buéc 5: Thiét ké tong quit

Budc niy sé tién hanh thiét ké vi mo, nghia 1a thiét ké mdi quan hé giita cac 16p trong hé thong:

Xéc dinh so @6 thira ké, néu co, gitta cac 16p: Néu hai 16p c6 mot sb thudc tinh chung, thi
tach cac thudc tinh chung 1am thanh mét 16p co so, va hai 16p ban dau déu din xuét tir 16p
co s¢ d6. Thong thudng, 16p cac triru tugng (chung nhat) s& 1am 16p co s, 16p cang cu thé,
cang chi tiét thi lam 16p dan xuét (16p con, chau).

Xéc dinh tuong tac, néu co, gitra cac 16p: Dya vao céac kich ban dugc mo ta trong budc 2,
hai tac nhan c6 twong tc véi nhau thi hai 16p tuong ting ¢ budc nay ciling c6 tuong tac voi
nhau.

Két qua thu duoc ciia bude ndy 1a mot so ¢ quan hé bén ngoai giita cac 10p trong hé thdng.
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Buéc 6: Thiét ké chi tiét

Budc nay sé& thuc hién thiét ké & murc vi mo, nghia 1a thiét ké kién triic bén trong ctia mbi 16p dbi
tuong:

e T chire dit liéu cua 16p theo cac thudc tinh. Qui dinh pham vi truy nhap cho tung thudc
tinh.

e Thiét ké chi tiét cach cu xtr cua 16p ddi tuong thong qua cac phuong thirc cua 16p: Xac
dinh kiéu dit liéu tra vé, kiéu tham s cua phuong thirc, mé ta thuat toan chi tiét cho tung
phuong thirc, néu can.

Két qua thu duoc cia budc nay 1a mot tap cac 16p véi thiét ké chi tiét kién triic bén trong.
Sau cac budc phan tich thiét ké hudng dbi tugng tir mot yéu cau ctia bai toan ban dau, ta thu duoc
mdt md hinh hé thong hudng ddi twong chi tiét:

e (6 cai nhin tong quan, vi mo vé hé thong bang mé hinh thiét ké téng quan, chi 1 s6 lugng
cac 10p ddi trong, mdi quan hé ké thira va quan hé tuong tac giita cac 16p ddi tuong trong
hé théng.

e (6 cai nhin chi tiét, vi mo vé h¢ thong bang mo hinh thiét k& chi tiét. M6 hinh nay chi rd
bén trong mdi 16p dbi twong: cac thude tinh, cac phuong thirc véi kiéu tra vé va kiéu tham
s, thuat toan chi tiét cho mdi phuong thirc.

Sau pha phén tich va thiét ké huéng ddi twong, ta thu dwoc dic ta hé théng dudi dang mé hinh cac
16p: quan hé giita cac 16p va kién triic bén trong ctia mdi 16p. Pay s& 1a dau vao cho pha tiép theo,
pha 1ap trinh huéng d6i twong, nhu chung ta di biét.

1.3 SO SANH HAI CACH TIEP CAN

Phuong phap tiép can huéng ddi tuong c6 ban chat hoan toan khac voi phuong phap tiép can
truyén thdng (phuong phap tiép can hudng cau tric) trén nhiéu mat:

Phuong phap mo hinh bai toan khac nhau.

Dic trung khac nhau vé dong goi

Uu / nhuoc diém khéc nhau.

Linh vyc img dung khac nhau.

Khdc nhau vé phwong phdp mé hinh

Hai phuong phap nay khac nhau hoan toan & cach tiép cin va mo hinh bai toan, phuong phap
huéng dbi trong tién hanh theo phuong phap tir dudi 1én trén, tir thip 1én cao, tir cu thé dén triru
tuong. Trong khi d6, phuong phap cau triic tiép can theo phuong phap tir trén xudng dudi, tir tong
quan dén chi tiét:

e Phuong phép hudéng ddi twong bit dau bang nhimg ddi tuong cu thé, tip hop cac thude
tinh cda tung ddi tugng. Sau d6, nhom cac ddi tugng tuong ty nhau thanh nhoém, loai bo
cac thudc tinh qua cé biét, chi giir lai cac thudc tinh chung nhét, nhom thanh 16p. Cho nén,
qué trinh hinh thanh 16p 14 qua trinh di tir thip 1én cao, tir cu thé & muc thap dén triru
tuong hod ¢ muc cao.
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e Trong khi d6, phuong phap hudng cau trac lai di theo chidu nguoc lai. Phuong phap nay
bét dau tir mot bai toan téng quan, & muc khai quat cao, chia nho dan va lam min dan cho
dén khi thu duge mot tap cac bai toan con, nhé hon, cu thé hon, chi tiét hon.

Khdc nhau vé dic trung dong goi

Hai phuong phap tiép can nay cling c¢6 nhing dic trung hoan toan khac nhau:

e Phuong phap huéng di tugng co dic trung la dir lidu duoc dong goi dé han ché truy nhap
tu do truyc tiép vao dir liéu. Thr hai 1a cho phép sir dung lai ma ngudn dé tiét kiém tai
nguyén va cong suc 1ap trinh.

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

Khac nhau vé wu nhwoc diém

Hai phuong phéap nay ciing ¢6 nhitng uvu nhuoc diém trai nguoc nhau:

e Phuong phap hudéng d6i twong c6 wu diém 1a bao vé duoc dir liéu tranh bi truy nhap truc
tiép tu do tir bén ngoai, tiét kiém dugc tai nguyén va cong st lap trinh do ¢ thé ding lai
mé ngudn. Tuy nhién, phuong phap nay lai kha phtc tap, kho theo ddi dugc ludng dir ligu
va hon nita, giai thuat khong phai 13 van dé trong tim cta phuwong phap nay.

e Trai lai, phuong phap huéng cau tric lai ¢6 wu diém 13 tu duy giai thuat rd rang, d& theo
ddi ludng dir liéu, chuong trinh don gian va d& hiéu. Tuy nhién, khong bao vé duoc an
toan dir li¢u trong chuong trinh. Hon nita, han ché 16n nhét 1a su phu thudc chat ché cua
giai thuat vao cdu trac dit liéu, khién cho khi thay dbi ciu trac dir liéu, thudng phai thay
dbi giai thuat, va do do, phai viét lai ma cho chwong trinh.

Khdc nhau vé linh vwe dp dung
Do sy khac nhau vé cac dic trung va su khac nhau vé wu nhuoc diém, cho nén hai phuong phap
nay ciing c¢6 su khac nhau dang ké trong linh vuc ap dung:

e Phuong phép hudéng d6i twong thuong duogc ap dung cho cic bai toan 16n, phic tap, co
nhiéu ludng dir liéu khac nhau, khong thé quan li dwoc bang phuong phap cau tric. Khi
d6, nguoi ta ding phuong phap huéng ddi tugng dé tan dung kha ning bao vé dir liéu
tranh bi truy nhép tu do. Hon nira, tin dung kha ning diung lai ma ngudn ciia phuong phap
nay dé tiét kiém tai nguyén va cong sc.

e Trong khi d6, phuong phép cdu trac thudng phtt hop véi cac bai toan nho, c6 ludng dir liéu
16 rang, can phai tu duy giai thudt rd rang va nguoi 1ap trinh van ¢ kha ning ty quan i
dugc moi truy nhap dén céc dit lidu ciia chuong trinh.

1.4 XU HUONG PHAT TRIEN CUA LAP TRINH HUONG POI TUQNG
Lap trinh hwéng thanh phin

Xuét phat tir 1ap trinh huéng ddi tugng, tu duy 1ap trinh hudng thanh phan (component-oriented
programming) theo ¥ tuong:

e Giai quyét bai toan bang cach xdy dung mot tap cac thanh phan (component) c6 tinh doc
1ap twong dbi voi nhau. Mdi thanh phan dam nhiém mot phan cong viéc nhat dinh.
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e Sau do, ngudi ta ghép cac thanh phan voi nhau dé thu dugc mot phan mém thoa mén mot
tap cac yéu cau xac dinh.

Véi 1ap trinh hudng thanh phan, ngudi ta c6 thé tién hanh 14p trinh theo phuong phép sau:

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

e Khi can phat trién mot phan mém cu thé, ngudi ta chi cAn chon nhimg thanh phan c6 san
trong thu vién dé ghép lai v6i nhau. Nguoi 1ap trinh chi phai phat trién thém cac thanh
phan minh can ma chua c6 trong thu vién.

Phuong phap ndy c6 nhitng vu diém rat 16n:

e Lap trinh vién c6 thé chia sé voi nhau nhitng thianh phan minh di xay dung cho nhiéu
nguoi khac dung chung.

e Khi can, lap trinh vién c6 thé lip ghép cac thanh phan ¢ sin khac nhau dé tao thanh cac
chuong trinh ¢6 chtre nang khac nhau. Tat ca chi can dua trén cong nghé lap ghép thanh
phﬁn, tiét kiém duoc rt nhidu cong stuc 1ap trinh.

Trong xu hudng 1ap trinh hudng thanh phan, mét sb phwong phap 1ap trinh khac di nay sinh va
dang phat trién manh mé:

e Lap trinh hudng agent (agent-oriented programming)

e Lap trinh hudng aspect (aspect-oriented programming)
Lap trinh hwong agent

Lap trinh huéng agent c6 thé xem 1a mot mirc triru tugng cao hon cia 1ap trinh hudng thanh phan.
Trong d6, cic agent 14 cac thanh phan c6 kha ning hoat dong doc 1ap, tu chu dé hoan thanh cong
viéc ctia minh. Hon nita, cac agent c6 kha ning cha dong lién lac véi cac agent khac dé co thé
phdi hop, cong tac hay canh tranh nhau dé hoan thanh nhiém vu.
Lap trinh hudng agent c6 hai dac trung co ban:

e Thu nhit 1 kha nang tu chii ciia mdi agent dé hoan thanh nhiém vu riéng ciia no.

e Thu hai la tinh t6 chtrc x4 hoi giira cic agent, cho phép cac agent phdi hop, cong tac, canh
tranh nhau dé hoan thanh nhiém vu chung cua toan h¢ théng.

Ldp trinh hwéng aspect

Lap trinh huéng aspect ciing 1a mot xu hudng cua 1ap trinh huéng thanh phan. Theo d6, mdi thanh
phﬁn ¢6 nhiém vu hoan thanh theo mot luéng cong vi¢c hoac mdt khia canh cua van dé. Sau do,
tong hop cac thanh phan cia cac ludng khac nhau, ta thu dugc giai phap cho bai toan ctia minh.
Lap trinh hudng aspect c6 dac trung co ban:

e Tinh dong goi theo ludng cong viéc, hodc dong goi theo khia canh ciia van dé.

e Tinh don diéu theo luéng, trong mot luéng cong viéc, cac nhiém vu dugc thuc hién lién
tiép nhau, tuan ty nhu trong lap trinh tuyén tinh.

TONG KET CHUONG 1
Noi dung chuong 1 da trinh bay cac van dé tong quan lién quan dén phwong phap tiép can hudng
dbi twong trong lap trinh:

e Cac phuong phép tiép can truyén thong: 1ap trinh tuyén tinh va 1ap trinh cau tric.
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Phuong phap tiép can hudng dbi tuong voi hai didc trung co ban: Pong goi dit liéu va sir
dung lai ma nguén.

Lap trinh hudng ddi twong, phuong phap phan tich va thiét ké hé thong huéng ddi twong.
So sanh sy khéc biét ciia phuong phap hudng ddi tuong voi cac phuong phap truyén thong
trén cac khia canh: Cach tiép can bai toan, dac trung, uu nhuogc diém va linh vuc ap dung
cia mdi phuong phap.

Hién nay, lap trinh hudng thanh phan, 13p trinh huéng agent va lap trinh hudng aspect tién
hoa tir 1ap trinh huéng d6i twong dang 14 xu hudng phat trién manh mé.
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CHUONG 2
NHUNG KHAI NIEM CO BAN CUA
LAP TRINH HUONG POI TUQONG

Noi dung chuong nay tap trung trinh bay cac khai niém co ban cta 1ap trinh huéng ddi twong:

Déi twong

Lép dbi tuong

Viéc triru tugng hoa ddi tugng theo chirc ning
Triru tugng hoa ddi tuong theo dit licu

Ké thira

bong goi

Pa hinh

Phuong phap cai dat 16p d6i tuong

Giéi thiéu mot s6 ngdn ngit 1ap trinh hudéng dbi twong théng dung hién nay.

2.1 CAC KHAI NIEM CO BAN

2.1.1 Pdi tuong

Trong lap trinh hudng ddi tuong, tat ca cac thuc thé trong hé théng déu dugce coi 1a cac ddi tuong

cu thé.

Vidu:
1.

béi tuong 1a mot thuc thé hoat dong khi chuong trinh dang chay.

Trong bai toan quan li bubn ban xe hoi ctia mot ctra hang kinh doanh, mdi chiéc xe dang
c6 mat trong ctra hang dugc coi 1la mot débi tuong. Ché'ing han, modt chiéc xe nhan hiéu
“Ford”, mau trang, gia 50008 1a mot d6i tugng.

Trong bai toan quan li nhan vién clia mot vin phong, mdi nhan vién trong vin phong dugc
coi 1a mot ddi twong. Chang han, nhan vién tén 1 “Vinh”, 25 tudi lam & phong hanh chinh
12 mot dbi tuong.

Mot di tuong la mot thuc thé dang ton tai trong hé théng va duoc xac dinh béng ba yéu tb:

Dinh danh d6i tugng: xac dinh duy nhét cho mdi d6i tuong trong hé théng, nhim phan biét
cac d6i tugng voi nhau.

Trang thai ctia d6i turong: 13 su t6 hop ciia cac gia tri cua cac thudc tinh ma déi tugng dang
co.

Hoat dong cua dbi tugng: 1a cac hanh dong ma ddi tugng c6 kha nang thyc hién duogc.

Trang thai hién tai ctia dbi tuong qui dinh tinh chat dic trung cua dbi tuong. Vi dy, nhan vién
trong vi du trén co trang thai la:

Tén l1a Vinh
Tudi 1a 25

Vi tri lam viéc 1a phong hanh chinh.
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Trong khi @0, trang thai ciia chiéc xe trong cira hang 1a:

e Nhaén hiéu xe la Ford

e Mau son xe la tring

e Gia ban xe 1a 50008

Mbi dbi tugng s& thuc hién mot sé hanh dong. Vi du, dbi tugng xe hoi c6 kha ning thyc hién
nhitng hanh dong sau:

o Khoi dong.

e Dung lai.

e Chay.

Pé biéu dién ddi twong trong 1ap trinh hudng ddi twong, ngudi ta triru tuong hoa ddi twong dé tao
nén khai niém 16p dbi tuong.

2.1.2 Lép ddi twong

Trong lap trinh hudng dbi tuong, dbi tuong la mot thuc thé cu thé, ton tai trong h¢ théng. Trong
khi @6, 16p 1a mot khai ni€m triru tugng, dung dé chi mot tap hop cac dbi tugng c6 mat trong hé
thong.

Vi du:

1. Trong bai toan quan 1i budn ban xe hoi ctia mot cira hang kinh doanh, mdi chiéc xe dang
c6 mat trong ctra hang dugc coi 1a mot dbi tuong. Nhung khai niém “Xe hoi” 1a mot 16p
dbi twong dung dé chi tat ca cac loai xe hoi cia ctia hang.

2. Trong bai toan quan li nhan vién clia mot van phong, mdi nhan vién trong vin phong dugc
coi 1a mot ddi twong. Nhung khai niém “Nhan vién” 1a mot 16p d6i twong dung dé chi
chung chung c4c nhan vién ctia van phong.

Luu y:
e Lop la mot khai niém, mang tinh triru tugng, dung dé biéu dién mot tap cac ddi tugng.
e Dbi tugng 1a mot thé hién cu thé cta 16p, 1a mot thuc thé ton tai trong hé théng.
L6p duoc dung dé biéu dién d6i tugng, cho nén 16p ciing c¢6 thudce tinh va phuong thirc:
e Thudc tinh ciia 16p twong tng véi thudc tinh cua cac ddi tuong.
e Phuong thirc cua 16p tuong tmg vai cac hanh dong ciia ddi tuong.

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

Lop Xe 6 to
Thubéc tinh:
Nhé&n hiéu xe
Mau xe
Giad xe
Céng suldt xe (ma luc)
Phuong thtec:

Kh&i ddéng xe

Chay xe
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Dung xe

T&t may

Luuy:

Mot 16p c6 thé c6 mot trong cac kha ning sau:

Hoac chi c6 thudc tinh, khong c6 phuong thuc.
Hoac chi c6 phuong thirc, khong c6 thudc tinh.
Hodc ¢6 ca thude tinh va phuong thirc, truong hop nay 1 phd bién nhat.

bac biét, 16p khong c6 thude tinh va phuong thirc nao 1a cac 16p troru tugng. Cac 16p nay
khong ¢ ddi twong twong tng.

Lép va Péi twong

Lop va ddi tuong, mac du co moi lién hé twong ung 1an nhau, nhung ban chét lai khac nhau:

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

Dbi twong 1a mot thuc thé cu thé, c6 thuc, ton tai trong hé thdng. Trong khi do, 16p 1a mot
khai niém triru tugng, chi ton tai & dang khai niém dé moé ta cac ddc tinh chung ctia mot s6
d6i tuong.

Tt ca cac ddi tuong thude vé ciing mot 16p co cung cac thude tinh va cac phuwong thirc.
Mot 16p 1a mot nguyén mau ctia mot dbi tuong. NO xéac dinh cac hanh dong kha thi va cac
thudc tinh can thiét cho mot nhom cac dbi tugng cu thé.

N6i chung, 16p 13 khai niém ton tai khi phat trién hé thong, mang tinh khai niém, triru tuong.

Trong khi do, dbi tuong 1a mot thuc thé cu thé ton tai khi hé théng dang hoat dong.

2.1.3 Triru twong hoa ddi tweng theo chirc ning

Triru twong hoa d6i twong theo chire ning chinh 13 quéa trinh mo hinh hod phuong thirc cua 16p

dua trén cac hanh dong cta cac doi tugng. Qua trinh nay duoc tién hanh nhu sau:

Tap hop tat ca cac hanh dong 6 thé c6 cua cac ddi tuong.

Nhém céac dbi tugng co cac hoat dong tuong tu nhau, loai bo bot cac hoat dong ca biét, tao
thanh mot nhém chung.

M&i nhém ddi tuong d& xuat mot 16p tuong tng.
Céc hanh dong chung cua nhom di twong sé ciu thanh cac phuong thic cua 16p tuong
ung.

Vi du, trong bai toan quan 1i ctra hang ban 6 t6. Mdi 6 to c6 mit trong ciia hang 1a mot ddi tuong.

Maic du moi chiéc xe c6 mdt s6 dac diém khac nhau vé nhan hi¢u, gia xe, mau sac... nhung co

chung cac hanh dong cua mot chiéc xe 6 t6 1a:

C6 thé khoi dong may.
C6 thé chay.

C6 thé dung lai.

C6 thé tat may.
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Ngoai ra, mot s6 it xe ¢ thé thyuc hién mot s6 hanh dong ca biét nhu:

e (6 thé gidu dén pha

e (Co thé tu bat dén pha

o CoOthéty dong phat tin hiéu bao dong.
Tuy nhién, khong phdi xe nao ciing thuc hién dugc cac hanh dong nay. Cho nén ta loai bo céac
hanh dong ca biét cua mot sb xe, chi gilr lai cac hanh dong chung nhat, @& mod hinh thanh céc
phuong thirc cua d6i tugng xe 6 t6 twong tmg véi cac hanh dong chung nhit cta cac xe 6 6.

Lép Xe 6 té
Phuong thtc:
Kh&i ddéng xe
Chay xe

Dung xe

T&t may

2.1.4 Triru twong ho4 ddi twong theo dir liéu
Triru tugng hoa ddi tugng theo dit li€u chinh 1a qua trinh mo6 hinh hoa cac thudc tinh cua 16p dua
trén céc thudc tinh cua cac ddi tugng twong ung. Qua trinh nay dugc tién hanh nhu sau:

e Tép hop tat ca cac thudc tinh c¢6 thé c6 cua cac ddi twong.

e Nhém cac dbi tuong co6 cac thudc tinh twong tu nhau, loai bo bt cac thudc tinh cé biét, tao
thanh mot nhoém chung.

e MObi nhom déi twong dé xuit mét 16p tuong ung.
e Céc thudc tinh chung ctia nhém dbi tugng s& ciu thanh cac thudc tinh twong tng cia 16p
duge dé xuit.

Vi du, trong bai toan quan 1i ctra hang ban 6 t6. Mdi 6 t6 ¢ mit trong ciia hang 1a mot ddi twong.
Mic di mdi chiéc xe c6 mot sd ddc diém khac nhau vé nhin hiéu, gia xe, mau sdc... nhung c6
chung cac thudc tinh cia mot chiéc xe 6 6 1a:

e Cac xe déu co nhin hiéu.

e Cac xe déu c6 mau sic

e Cac xe déu c6 gia ban

e Cac xe déu c6 cong suat dong co
Ngoai ra, mot s6 it xe co thé c6 thém cac thudc tinh:

e (o xe co thé co dan nghe nhac

o (6 xe c6 thé c6 man hinh xem ti vi

e (6 xe co lip kinh chdng nang, chng dan. ..

Tuy nhién, ddy 1a cac thudc tinh ca biét cia mot sé ddi tugng xe, nén khong duge dé xuat thanh
thudc tinh ctia 16p 6 t6. Do do6, ta md hinh 16p 6 t6 vdi cac thudc tinh chung nhat cia céac 6 t6.
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Lép Xe 6 to
Thubéc tinh:
Nh&n hiéu xe
Mau xe

Gia xe

Céng suldt xe (ma luc)

Uu diem ciia viéc trivu twong héa

Nhitng vu diém cta viéc triru twong hoa 1a:

e Tép trung vao van dé can quan tam

e Xac dinh nhiing dic tinh thiét yéu va nhiing hanh dong can thiét

e Giam thiéu nhitng chi tiét khong can thiét
Viéc triru twong hoa dit lidu 13 can thiét, boi vi khong thé mé ta tat ca cic hanh dong va cac thudce
tinh ctia mot thuc thé. Van d& mau chét 1a tap trung dén nhirng hanh vi cot yéu va ap dung ching
trong ung dung.

2.1.5 Khai niém ké thira

Xét truong hop bai toan quan li nhan sy va sinh vién ciia mgt truong dai hoc. Khi do, ta c¢o6 hai lop
db6i tugng chinh 1a 16p Nhén vién va 16p Sinh vién:

Lép Nhan vién Lop Sinh vién

Thudc tinh: Thudc tinh:
Tén Tén
Ngay sinh Ngay sinh
Gidi tinh Gidi tinh
Luong Lép

Phuong thic: Phuong thic:
Nhdp/xem tén Nhdp/xem tén
Nhdp/xem ngay sinh Nhdp/xem ngay sinh
Nhdp/xem gidi tinh Nhdp/xem gidi tinh
Nhép/xem luong Nhép/xem 16p

Ta nhén thiy rang hai 16p nay c6 mot sb thudc tinh va phuong thirc chung: tén, ngay sinh, giéi
tinh. Tuy nhién, khong thé loai bo cac thudc tinh ca biét dé gop ching thanh mét 16p duy nhét, vi
cac thudc tinh lvong nhan vién va 16p ciia sinh vién 1a can thiét cho viéc quan li. Van d& nay sinh
nhu sau:
e Ta phai viét mi trung nhau dén hai 1an cho cac phuong thirc: nhap/xem tén, nhap/xem
ngay sinh, nhap/xem giéi tinh. RS rang diéu nay rat tén cong sirc.
e Néu khi c6 su thay doi vé kiéu dir liéu, chang han kiéu ngay sinh duoc quéan 1i trong hé
thdng, ta phai stra lai chuwong trinh hai lan.
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Dé tranh ric r6i do cac van dé nay sinh nhu vy, lap trinh huéng dbi tuong st dung k¥ thuat ké
thira nham nhom céc phan gidng nhau cta cac 16p thanh mot 16p mai, sau d6 cho cac 16p ban dau
ké thira lai 16p duogc tao ra. Nhu vy, mdi 16p thira ké (16p din xuat, 16p con) déu cé cac thudc tinh
va phuong thirc cta 16p bi thira ké (16p co s, 16p cha).
Quay lai v6i bai toan quan li truong dai hoc, cac thude tinh va phuong thirc chung gitra 16p Nhan
vién va 16p Sinh vién la:

e Tén,

e Ngay sinh,

e (Gioi tinh,

e Nhéap/xem tén,

e Nhip/xem ngay sinh

e Nhap/xem gibi tinh.
Ta tach phan chung nay thanh mét 16p ¢ murc triru twong cao hon, 16p Nguoi. Lop Ngudi s& lam
16p cha cua 16p Nhan vién va 16p Sinh vién. Khi d6, cac 16p tr¢ thanh:

Lop Nguwoi

Thubdc tinh:
Tén
Ngay sinh
Gidi tinh

Phuong thutc:
Nhép/xem tén
Nhdp/xem ngay sinh
Nhdp/xem gidi tinh

Lép Nhan vién ké thiva tir 16p Ngwoi Lép Sinh vién ké thira tir 16p Nguwoi
Thudéc tinh: Thudéc tinh:
Luong Lop
Phuong thtc: Phuong thic:
Nhép/xem luong Nhdp/xem 16p

Nhu vay, su ké thira trong lap trinh hudng ddi tuong:
e Cho phép 16p dan xuiat c6 thé sir dung cac thudc tinh va phuong thirc cta 16p co so tuong
tu nhu st dung céc thudc tinh va phuong thirc cia minh.

e Cho phép viéc chi can cai dit phuong thirc & mot 16p co s, ma c6 thé sir dung duogc & tat
ca cac 16p dan xuat.

e Cho phép tranh su cai dat tring 1dp ma ngudn cia chwong trinh.

e Cho phép chi phai thay d6i mot 1an khi can phai thay d6i dit liéu cua cac 16p.
2.1.6 Khai niém dong goi

Xét vi du bai toan quan 1i nhan vién van phong voéi 16p Nhan vién nhu sau:
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Lop Nhan vién
Thubéc tinh:
Tén
Ngay sinh
Gidéi tinh
Phong ban
Hé sé luong

Phuong thtc:

Tinh luong nhan vién

Khi d6, cach tinh luong cho nhéan vién 1a khac nhau d6i véi mdi ngudi:
<Tién luong> = <Hé sb luong> * <Luong co ban> * <Ti 1& phan trim>
Trong d6, ti 1& phan trdm 1a khac nhau cho mdi phong ban, vi du:

e Phong ké hoach 1a 105%

e Phong hanh chinh la 100%

e Phong nhan su la 110%

Khi d6, tuy vao thudc tinh phong ban khac nhau ma ta phai dung cong thuc ti 16 khac nhau dé tinh
luong cho mbi nhan vién.

Tuy nhién, cach tinh cu thé nay 1a céng viéc bén trong cuia phuong thic tinh tién luong cia 16p
Nhan vién. Vi mdi ung dung, khi tao mot dbi tuong cu thé cua 16p nhan vién, ta chi can tmyén
cac tham s6 thudc tinh cho di tugng, sau 6 goi phuong thirc tinh tién luong cho ddi tugng nhan
vién do, ta s& biét duoc tién lvong cua nhan vién. Cach goi phuong thirc tinh tién luong 13 hoan
toan giéng nhau cho tit ca cac ddi twong nhan vién cua vin phong.

Sy giéng nhau vé cach st dung phuong thirc cho cac ddi twong cia cung mot 16p, mic du bén
trong phuong thirc ¢6 cac cach tinh toan khac nhau véi cac dbi tuong khac nhau, dugc goi 1a tinh
dong goi dir lidu cua 1ap trinh hudng dbi twong. Nhu véy, tinh déng goi dir liéu cua lap trinh
huéng dbi tugng:

e Cho phép che diu su cai dat chi tiét bén trong ctia phuong thirc. Khi sir dung chi can goi
céc phuong thirc theo mét cach thdng nhat, mic du cac phuong thirc c6 thé duge cai dat
khéc nhau cho cac truong hgp khac nhau.

e Cho phép che dau dif liéu bén trong cua dbi twong. Khi sir dung, ta khong biét dugc thuc
su bén trong d6i twong ¢ nhitng gi, ta chi thdy dugc nhiing gi dbi tugng cho phép truy
nhép vao.

e Cho phép han ché téi da viéc stra lai ma chuong trinh. Khi phai thay ddi cong thirc tinh
toan clia mot phuwong thirc, ta chi can thay d6i mi bén trong ciia phuwong thirc, ma khong
phai thay ddi cac chwong trinh goi dén phuong thirc bi thay doi.

2.1.7 Khai ni¢ém da hinh

Trd lai voi vi du vé quan li truong dai hoc, vdi hai 16p Nhan vién va 16p Sinh vién, déu ké thira tur
16p Nguoi. Khi d6, ta thém vao mdi 16p mot phuong thirc show():

e Phuong thirc show cua 16p Ngudi s& gidi thidu tén va tudi ctia nguoi do.
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e Phuong thiic show cuia 16p Nhan vién s& gidi thiéu nhan vién d6 c6 tién luong 1a bao nhiéu

e Phuong thirc show cta 16p Sinh vién s€ gidi thiéu la sinh vién dé dang hoc ¢ 16p nao.

Lop Ngwoi

Thudéc tinh:
Tén
Ngay sinh
Gidi tinh

Phuong thtc:
Nhép/xem tén
Nhdp/xem ngay sinh
Nhdp/xem gidi tinh

show
Lép Nhin vién ké thiva tiv l6p Ngwoi Lbp Sinh vién ké thiva tie I6p Ngwoi
Thudéc tinh: Thudéc tinh:
Luong Lop
Phuong thutc: Phuong thitc:
Nhép/xem luong Nhép/xem 1&p
show show

Khi d6, néu trong hé thdng co cac dbi tugng cu thé trong tmg vai ba 16p, thi:
e Khi ta goi ham show tir di tuong cua 16p Nguoi, s& nhan duoc tén va tudi ciia nguoi do.
e Khi ta goi phuong thirc show tir d6i twong ciia 16p Nhén vién, s& nhan dugc sb tién lwong
cua nhan vién do.
e Khi ta goi phuong thirc show tir d6i twong cua 16p Sinh vién, ta s& biét dugc 16p hoc cta
sinh vién do.
Viéc chi can goi cung mot phuwong thire, nhung tir cac ddi twong khac nhau, s& cho ké qua khac
nhau dugc goi 13 tinh da hinh trong 1ap trinh hudéng ddi twong. Nhu vay, tinh da hinh trong lap
trinh huéng d6i tuong:

e Cho phép céac 16p duge dinh nghia cac phuong thirc tring nhau: ciing tén, cling so luong
va kiéu tham s6, ciing kiéu tra vé. Viéc dinh nghia phuong thirc tring nhau cua céc 16p ké
thira nhau con dugc goi la sy nap chéng phuong thuc.

e Khi goi cac phuong thirc tring tén, dua vao ddi twong dang goi ma chwong trinh s& thuc
hién phuong thirc ctia 16p twong tmg, va do do, s& cho cac két qua khac nhau.

2.2 SO SANH LOP VA CAU TRUC

Trong phan niy, chiing ta s& tién hanh so sanh Class (Lop) va Structure (Cau tric) trén nhiéu khia
canh khac nhau:

e Muc khai niém
e Muc dich va chic nang

e VEé uu va nhuogc diém
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So sanh ¢ mirc khdi niém

O mtc khai niém, Lop va cau truc hoan toan khac nhau:

Lé6p 1a khai niém chi c¢é trong lap trinh hudng ddi tugng; né duoc dung dé biéu didn mot
tap cac ddi twong twong ty nhau.

Trong khi d6, Ciu triic 1a khai niém chi ton tai trong 1ap trinh c4u tric, khong phai 1a mot
khai niém cua 1ap trinh huéng ddi twong. Vi trong lap trinh huéng ddi twong, tit ca cac
thuc thé déu duoc coi la mot ddi tuong, nghia 1a né phai la mot thé hién cu thé ctia mot 16p
nao d6. Do do, trong lap trinh hudng dbi twong, khong co khai niém Cau tric.

So sanh vé muc dich va chirc ning

V& muc dich, Lop va Céu trac déu ¢6 chung mét muc dich ban dau, d6 1a nhom mot tap hop céc

dir lidu lai voi nhau dé xir 1i dong bo va théng nhat: Cau triic nhom cac dit lidu hay phai di kém

v6i nhau lai thanh mot nhom cho dé xtr 1i. Tuong tu, L6p 13 tip hop mot s6 thudc tinh chung cia
d6i twong dé x 1.

Tuy nhién, Lép va Cau truc cling c6 mot so khéac bi€t trén khia canh nay:

L&p ngoai muc dich nhom cac thude tinh dir licu cua débi twgng, con nhém céc hoat dong
ctia d6i tugng thanh cac phuong thirc ciia Lop.

Trong khi d6, mic du ciing c6 thé cung cap cac ham trong Cau tric, nhung muc dich chinh
ctia Céu trac chi 1a nhom dit liéu thanh ciu trac cho dé xir 1i.

So sanh vé wu nhwoc diém

Vi c6 cung myc dich 1a nhém cac dir li€u lai véi nhau dé xur 1, cho nén Lop ca Cau triac c6 cung

vu diém 1a lam chuong trinh gon gang, xir li dong bo va thong nhét.

Tuy nhién, L&p con ¢6 mot s6 vu diém ma Cau triic khong co:

L6p c6 kha nang bao vé dir licu tranh bi truy nhdp tu do tir bén ngoai. Cac chuong trinh
bén ngoai chi c6 thé truy nhap vao dir li¢u cua dbi twong théng qua cac phuong thirc do
L6p cung cap, khong thé ty do truy nhép. Trong khi d6, Céu triic mic dau da nhom dir ligu
v6i nhau nhung khong c6 kha nang bao vé dit liéu: Cac chuong trinh bén ngoai van c6 thé
truy nhép tu do vao cac thanh phan ciia Cau truc.

L6p c6 kha ning dong goi dé han ché téi da thay doi khi phai stra lai ma chuong trinh. Khi
c¢6 su thay doi, chi can thay d6i ma ciia mot phuong thirc, cac chwong trinh bén ngoai sir
dung phuong thirc d6 déu khong phai thay d6i. Trong khi d6, néu thay d6i mot thanh phan
ctia Cau trlic, ta phai thay d6i ma cua tit ca cac chuong trinh sir dung thanh phan do6 ciia
Céu triic.

L6p co thé duoc ké thira boi mot Lop khac, didu nay lam ting kha nang st dung lai ma
ngudn cta chuong trinh. Trong khi d6, CAu trac hoan toan khong c¢6 co ché ké thira, cho
nén nhiéu khi phai viét lai nhitng doan ma gidng nhau nhiéu lan. Diéu nay vira ton cong
strc, vira khong an toan khi ¢é sy thay d6i mot trong nhitng doan ma giéng nhau do.
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2.3 THANH PHAN PRIVATE VA PUBLIC CUA LOP

Dé bao vé dir lidu tranh bi truy nhap tu do tir bén ngoai, 1ap trinh huéng dbi twong sir dung cac tir
khoa quy dinh pham vi truy nhap céc thudc tinh va phuong thirc cua 16p. Mot cach tong quat, 1ap
trinh huéng d6i twong chia ra hai muc truy nhap cac thanh phan 16p:
e Private: Truy nhap trong ndi bo 16p.
e Protected: Thanh phz‘in dugc bao vé, dugc han ché truy nhap nhu thanh phfin private (s€
dugc trinh bay sau).

e Public: Truy nhap tu do tir bén ngoai.

Théanh phan private

Thanh phan private 1 khu vuc danh riéng cho 16p, khong chia sé voi bat ki 16p khac tir bén ngoai.
Thanh phén private chi cho phép truy nhap trong pham vi ndi bo 1ép: Tir phuong thirc vao cac
thudc tinh hodc giita cac phuong thirc ciia 16p voi nhau. Cac thanh phan private khong thé truy
nhap tir bén ngoai 16p, ciing nhu tir d6i twong khéc.

Trong mét 16p, thong thudng cac thanh phan sau s& duoc dit vao khu vyc private cia 16p:

e Tat ca cac thudc tinh dit liéu cua 16p. Céc thudc tinh dir li¢u cua 16p dugc dat vao vung
private nhim bao vé chiing, tranh su truy nhép tu do tir bén ngoai.

e Céc phuong thuc trung gian, dugc sit dung nhu cac bude tinh toan dém cho cac phuong
thire khéc. Cac phuong thirc trung gian dugc dit vao ving private dé thuc hién viée dong
g6i trong l4p trinh huéng d6i tugng: Cac dbi twong, chuong trinh bén ngoai khong can, va
khong thé biét cach tinh toan cu thé bén trong cia 16p.

Thanh phén public
Thanh phan public 14 khu vue ma Lép c6 thé chia sé voi tat ca cac chuong trinh va ddi tuong bén
ngoai. Thanh phan public c6 thé dugc truy nhap tir bén trong 1an bén ngoai 16p:

e Bén trong 16p: tor phuong thirc 16p vao cac thudc tinh dir li€u cua lop, hodc gitra cac
phuong thtrc ctia 16p v6i nhau.

e Bén ngoai 16p: Tir chuong trinh bén ngoai hodc cac ddi twong khac vao cac phuong thic
cua lop.

Trong mdt 16p, thong thuong cac thanh phan sau s& dugc dit vao viing chia sé public cta 16p:

e Cac phuong thire dé nhép/xem (set/get) cac thudc tinh dit liéu cua 16p. Cac phuong thirc
nay sé& cho phép cac ddi tugng bén ngoai truy nhap vao cac thudc tinh dir liéu cua 16p mot
cach gian tiép.

e Céc phuong thitc cung cdp chirc ning hoat dong, cach cu xur cia ddi twong dbi véi moi
truong bén ngoai. Cac phuong thirc ndy thé hién chirc ning ciia cac ddi tuong 16p.

2.4 MOT SO NGON NGU LAP TRINH HUONG POI TUQNG

Noi dung phan nay s& trinh bay mot s6 ngdn ngit 14p trinh hudéng ddi trong théng dung hién nay:
e Ngon ngit 1ap trinh C++
e Ngon ngit 1ap trinh ASP.NET va C#.NET
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e Ngon ngit 1ap trinh Java
24.1 C++

C-++, ra doi vao giita nhimg nam 1980, 14 mot ngdn ngit 1ap trinh hudng ddi tugng duge mé rong
tir ngdn ngit 1ap trinh cau tric C. Cho nén, C++ 1a ngdn ngir lap trinh nira hudng ddi tuong, nira
hudng ciu tric.

Nhiing dic trung hwong doi twong ciia C++

e Cho phép dinh nghia 16p ddi tuong.

e Cho phép déng gbi dir lidu vao cac 16p ddi tuong. Cho phép dinh nghia pham vi truy nhap
dir liéu cua 16p bang cac tir khoa pham vi.

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

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

e Cho phép dinh nghia chong phuong thic trong 16p ké thira.
Nhiing vi pham hwéng doi twong ciia C++

Nhirng vi pham nay 1a do két qua ké thira tir ngon ngit C, mot ngdn ngit 1ap trinh thuan ciu truc.
e Cho phép dinh nghia va st dung céc bién dit lidu tu do.
e Cho phép dinh nghia va stir dung cac ham tu do.

e Ngay ca khi dit liéu dugc dong goi vao 16p, dit lidu van co thé truy nhép tryc tiép nhu dit
li¢u ty do bdi cac ham ban, 16p ban (friend) trong C++.

2.4.2 ASP.NET va C#£NET

Céc ngdn ngit 1ap trinh NET (con duoc goi 1a NET Frameworks) ciia MicroSoft ra doi vao cudi
nhitng ndm 1990 dé canh tranh v&i ngén ngir 1ap trinh Java. .NET 1a mdt ngdn ngit hoan toan
huong dbi tuong, hon nita, nd con cung cép mot giao di¢n 1ap trinh dd hoa than thién va dep mit
v6i truyén thong 1ap trinh kéo tha ciia MicroSoft.

Mot s6 ddc diém ciia ngon ngir NET:

e La mot ngdn ngir hoan toan huéng ddi twgng: Tat ca cac thanh phan, cac thuc thé trong
chuong trinh déu duoc mé hinh dudi dang mot 16p nhat dinh. Khong c6 dit li¢u ty do va
ham ty do trong chuong trinh.

e Cung cip giao dién lap trinh d6 hoa: 1ap trinh vién chi can kéo va tha cac dbi twong d6 hoa
cho ung dung ctia minh.

e Cho phép lap trinh vién tu tao ra cac thu vién UserControl cua minh. Pay 1a mot thu vién
bao gdm cac thanh phan duoc ngudi dung ty thiét ké giao dién, viét ma ngudn, dong goi
va c6 thé str dung lai trong nhiéu tmg dung khac nhau, tuy theo chirc ning cta cac thanh
phan.
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2.4.3 Java

Java 1a mQt ngon ngit 1ap trinh dugc Sun Microsystems gidi thiéu vao thang 6 ndm 1995. Java

dugc xay dung trén nén tang ciia C va C++: Java str dung ct phap ciia C va dic trung hudng dbi

tuong cua C++.

Mot s6 dac diém cua Java:

Java 1a mot ngdn ngir 1ap trinh hoan toan huéng dbi twong: Tat ca cac thyuc thé déu duoc
coi 12 mot dbi twong, 13 mot thé hién cu thé ciia mot 16p xac dinh. Khong cé dit liéu tu do
va ham ty do trong Java, tit ca déu duoc dong goi vao cac 16p xac dinh.

Java 1a ngon ngir vira bién dich vira thong dich. Pau tién ma ngudn duoc bién dich thanh
dang bytecode; sau d6 dugc thyc thi trén tirng loai may nho trinh thong dich. biéu nay tao
ra kha niang hoat dong doc 1ap v6i nén tang phan cimg cia cac tng dung Java.

Java cho phép nguoi ding tu tao cac d6i tugng thu vién JavaBeans cua minh (twong tu
nhu cac thanh phan UserControl cia .NET). Cac ddi tuong Bean s& dugc str dung lai nhu
cac thanh phan c6 sin trong cic tng dung khac. Piéu ndy mé ra kha ning to 16n dé tiét
kiém cong stc viét ma ngudn va kha ning xay dung cac ky thudt cho mot nén cong nghiép
lap rap phan mém.

Ngbn ngit 1ap trinh hudng ddi tugng Java s& dugc trinh bay chi tiét trong toan bd phan 2 cua gido

trinh nay.

TONG KET CHUONG 2

Noi dung chuwong 2 d trinh bay mét s6 khai niém co ban cia 1ap trinh hudng ddi tuong:

Khai niém ddi tugng, dung dé chi cac thuc thé ton tai thuc té trong cac ung dung hudng
dbi tugng.

Khai niém 16p, mot su triru tugng hod cua ddi tugng, dung dé biéu dién dbi tuong trong
1ap trinh hudéng di tugng. Cac thanh phan cua 16p 1a thudc tinh (dir liéu) va phuong thirc
(hanh dong).

Qua trinh triru tugng hoa theo chitc nang dé hinh thanh cac phuong thirc ciia 16p, thé hién
cac hoat dong cua dbi tuong.

Qua trinh triru tugng hoa theo dir licu dé hinh thanh cac thudc tinh cta 16p, biéu dién céac
thudc tinh twong tng ctia ddi twong.

Khai niém ké thira trong 1ap trinh huéng d6i twgng, nham han ché viéc trung 1ap ma ngudn
va tdng kha ndng st dung lai ma ngudn cta chuong trinh.

Khai niém dong géi trong lap trinh hudng ddi tugng, nham han ché ti da sy thay d6i ma
ngudn. Chi can thay doi trong phuong thic, cac chuong trinh bén ngoai c6 st dung
phuong thirc d6 khong can phai thay doi.

Khai niém da hinh, cho phép goi ciing mot phuong thirc, nhung véi cac dbi tuong khac
nhau s€ c¢6 hi¢u qua khéac nhau.

So sanh Lép va Céu tric trén cac khia canh khac nhau: khai niém, muc dich, chuc nang va
wu nhuoc diém.

Mo ta cac thanh phan nam trong cac ving khac nhau ctia Lép: private va public.
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e Gi6i thidu mot sé ngdn ngit 1ap trinh hudng déi twong théng dung hién nay: C++, NET,
Java.

CAU HOI VA BAI TAP CHUONG 2

1. Trong s6 cac nhan dinh sau, cai nao dlng, cai nao sai:
a. Béi tuong la mot thuc thé cu thé, ton tai thuc té trong cac ng dung.
b. Dbi tuong la mot thé hién cu thé cta Lop.
c. L6p 1a mot khai niém triru twong dung dé biéu dién cac Péi tugng.
d. Lép la mot sy triru twong hoa cua béi tuong.
e. Lop va Dbi tuong c6 ban chét gidng nhau.
f. Triru tugng hoa dbi tugng theo chirc niang tao ra cac thudc tinh cua 16p.
g. Triru twong hoa d6i twong theo chirc ning tao ra cic phuong thic cua 16p.
h. Triru tugng hoa débi tuong theo dir li¢u tao ra cac thudce tinh cta 16p.
i. Triru twong hoa d6i twong theo dit liéu tao ra cac phuong thirc cua 16p.
j. K& thira cho phép han ché sy tring lip ma ngudn.
k. K& thira cho phép tang kha nang sir dung lai ma ngudn.
1. Péng goi han ché kha ning truy nhép di liéu.
m. Pong goi han ché viéc phai sira d6i ma ngudn.
n. Pa hinh cho phép thuc hién ciing mot thao tac trén nhiéu ddi twong khac nhau.
2. Liét ké tat ca cac thudc tinh va hanh dong cua d6i twong Xe 6 t6. D& xuét 16p Car (O 6).
Liét ké tat ca cac thudc tinh va hanh dong cta dbi tugng Xe buyt. Bé xuét 16p Bus.
4. T hai 16p Car va Bus ctia bai 2 va bai 3. P& xuat mot 16p Pong co (Engine) cho hai 16p
trén ké thira, dé tranh trung lap dir lidu giita hai 16p Car va Bus.
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PHAN 2

LAP TRINH HUONG POI TUQONG VOI JAVA
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CHUONG 3
GIOI THIEU VE JAVA

Noi dung ctia chuong nay tap trung trinh bay cac van dé chinh vé ngdn ngir 14p trinh Java:
e Lich sir ra doi va phat trién cta Java
e Kién triic tong quat mot chuong trinh x4y dung trén Java
e (Céc toan tir va cac céu tric dit liéu co ban trén Java

e (Cac cau tric lénh cua Java

3.1 LICH SU PHAT TRIEN CUA JAVA
3.1.1 Java

Nam 1991, mot nhom k¥ su cia Sun Microsystems mudn lap trinh dé diéu khién cac thiét bi dién
t& nhu tivi, may giat, 10 nuéng... Ban dau, ho dinh dung C va C++ nhung trinh bién dich C/C++
lai phu thudc vao tung loai CPU. Do d6, ho da bét tay vao xay dung mdt ngdén ngt chay nhanh,
gon, hi¢u qua, doc lap thiét bi va ngon nglr “Oak” ra doi va vao ndm 1995, sau d6 dugc ddi tén
thanh Java.

Ngon ngir 1p trinh Java dugc Sun Microsystems dua ra gidi thi¢u vao thang 6 nam 1995 va da
nhanh chong tré thanh mot ngdn ngit 1ap trinh cua céc 1ap trinh vién chuyén nghiép. Java duoc
xdy dung dya trén nén tang cua C va C++ nghia 1a Java st dung cu phap cia C va dic trung
huéng dbi tugng ciia C++. Java 12 ngdn ngit vira bién dich vira théng dich. Pau tién ma ngudn
dugc bién dich thanh dang bytecode. Sau d6 dugc thyuc thi trén tung loai may nho trinh thong
dich. Muc tiéu cia cac nha thiét ké Java 1a cho phép nguoi 1ap trinh viét chwong trinh mot 1an
nhung c6 thé chay trén cac nén phan cimg khac nhau.

Ngay nay, Java dugc sir dung rong rdi, khong chi dé viét cac tmg dung trén may cuc bd hay trén
mang ma con dé xay dyng céc trinh diéu khién thiét bi di dong, PDA, ...

3.1.2 Pac trung ciia ngon ngir Java

Ngoén ngir Java c6 nhitng déc trung co ban sau:
e Don gian
e Hudng ddi twong
e Doc 1ap phan cimg va hé didu hanh
e Manh mé
e Baio mat
e Phan tan
e Daludng

e Linh dong
Don gidn

Nhirng ngudi thiét ké mong mudn phat trién mot ngdn ngir d& hoc va quen thude véi da sd ngudi
1ap trinh. Do vay Java loai bo céac ddc trung phtrc tap cia C va C++ nhu:
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e Loai bo thao tac con tro, thao tac dinh nghia chéng toan tr (operator overloading)...
e Khong cho phép da ké thira (Multi-inheritance) ma sir dung cac giao dién (interface)
e Khong st dung 1é€nh “goto” cling nhu file header (.h).

e Loai bd cau tric “struct” va “union”.
Huong doi twong

Java 12 ngon ngir l4p trinh hoan toan hudng ddi tuong:
e Moi thuc thé trong h¢ théng déu duoc coi 1a mot ddi tuong, tuc la mot thé hién cu thé cua
mot 16p xac dinh.
e Tit ca cac chuong trinh déu phai ndm trong mét class nhét dinh.
e Khong thé ding Java dé viét mot chirc nang ma khong thudc vao bat ki mot 16p nao. Tic
la Java khong cho phép dinh nghia dir li¢u va ham tu do trong chuong trinh.

Déc lip phin cieng va hé diéu hanh

Dbi v6i cac ngdn ngit 1ap trinh truyén thong nhu C/C++, phuong phap bién dich dugc thuc hién
nhu sau (Hinh 3.1): V&i mdi mot nén phan cimg khac nhau, c6 mét trinh bién dich khac nhau dé
bién dich ma ngudn chuong trinh cho phu hop véi nén phan cing ay. Do vy, khi chay trén mot
nén phén cimg khéc, bat budc phai bién dich lai ma ngudn.

Sparc

Macintosh

Hinh 3.1 Cach bién dich truyén thong

Déi cac chuong trinh viét béng Java, trinh bién dich Javac s€ bién dich ma nguén thanh dang
bytecode. Sau d6, khi chay chuong trinh trén cac nén phan cimg khic nhau, may ao Java dung
trinh thong dich Java dé chuyén mi bytecode thanh dang chay dugc trén cic nén phan cimg twrong
mg. Do vay, khi thay d6i nén phan cting, khong phai bién dich lai ma ngudn Java. Hinh 3.2 minh
hoa qua trinh bién dich va théng dich ma ngudn Java.
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Hinh 3.2 Dich chuong trinh Java

Manh mé

Java 1a ngdn ngit yéu cau chdt ché vé kiéu dir lidu:

Kiéu dit liéu phai dugc khai bao tuong minh.
Java khong sur dung con trd va cac phép toan con tro.

Java kiém tra viéc truy nhap dén mang, chudi khi thuc thi dé dam bao réng cac truy nhap
d6 khong ra ngoai gidi han kich thudc mang.

Qua trinh cép phat, giai phong bd nhé cho bién duge thyc hién ty dong, nhd dich vu thu
nhit nhitng d6i twong khong con sir dung nita (garbage collection).

Co ché bay 16i ciia Java gitip don gian héa qua trinh xtr Iy 161 va hoi phuc sau 16i.

Bado mat

Java cung cip mot méi truong quan 1y thuc thi chwong trinh voéi nhiéu mirc dé kiém soat tinh an

toan:

O murc thtr nhit, dit lidu va cac phwong thirc duoc déng gbi bén trong 16p. Chung chi duoc
truy xut thong qua cac giao dién ma 16p cung cap.

O muc tht hai, trinh bién dich kiém soat dé dam bao ma 1a an toan, va tuan theo cac
nguyén tic cua Java.

Miic thir ba duoc dam bao boi trinh thong dich. Chiing kiém tra xem bytecode c¢6 dam bao
cac qui tic an toan trude khi thyc thi.

Mirc thir tu kiém soat viéc nap cac 10p vao bo nhé dé giam sat viéc vi pham gi6i han truy
xudt trude khi nap vao hé thong.

Phan tan

Java duoc thiét ké dé hd tro cac ing dung chay trén mang bang cac 16p Mang (java.net). Hon nita,

Java ho trg nhiéu nén chay khac nhau nén chung dugc st dung rong rai nhu 1a cong cu phat trien

trén Internet, noi sit dung nhiéu nén khac nhau.
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Da luong

Chuong trinh Java cung cip giai phap da ludng (Multithreading) dé thyc thi cac cong viéc cung
ddng thoi va dong bo gitra cac ludng.

Linh dong

Java duoc thiét ké nhu mot ngon ngir dong dé dap ting cho nhitng méi trudng mé. Cac chuong
trinh Java chtra rat nhiéu thong tin thyc thi nham kiém soat va truy nhap d6i tugng lic chay. Didu
nay cho phép kha ning lién két dong ma.

3.1.3 Cai dat Java

Qua trinh cai dat moi trudong Java trén may bao gém ba budc:
e Copy b0 cai dat
e Chay chuong trinh cai dat

e  Cap nhat bién moéi truong
Copy b cai dat

C6 thé copy tir dia CD hodc tai xuéng mién phi tai dia chi web site cia nhoém Java:

http://www.java.sun.com/downloads/

Chay chwong trinh cai dat

Chay tép tin vira copy (hodc vura tai Vé). Chon thu muc cai dat, thu muc méc dinh la:

C:\jdkl.5 (v6i phién ban JDK1.5)
Cép nhdt bién méi truong

Cap nhat bién moi truong (PATH) gitp viée thuc thi va bién dich ma Java c6 thé tién hanh & bét
cor mot thu muc nao. bé céap nhat bién PATH, can thém duong dan dﬁy du cta thu muyc java vira
cai dit (C:\jdk1.5\bin) vao cudi clia gia tri bién nay.

e Dbi v6i WindowsNT, WinXP khoi dong control Panel, chon System, chon
Environment (hodc click chudt phdi vao My Computer, chon Properties, chon
Advanced, click vd0o Environment variables), click vao bién PATH trong phan
User Variables vd System Variables. Sau do, thém vao cudi noi dung bién hién co
dong sau (phai ¢6 dau cham phay):

ACKL NSO k1885 \ b in

e Dbi v6i Windows98/95, chon START, chon RUN, nhédp dong sysedit vao 0 1€nh, nhén
OK, chon ctra s6 ciia AUTOEXEC.BAT. Tim dong khai bao bién PATH, néu khong co,
thém vao mdt dong mai theo mAu: SET PATH=C:\jdk1.5\bin. Néu ¢ sin bién PATH,
thém vao cudi dong nay ndi dung: ; c:\jdkl.5\bin
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3.2 KIEN TRUC CHUONG TRINH XAY DUNG TREN JAVA
3.2.1 Kién triic chwong trinh Java

Dang co ban cua mot tap tin ma ngudn Java c6 cau triic nhu sau :

package packageName; // Khai bdo tén gbéi, néu cé

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

class className // Khai bdo tén 1d6p

{
/* Pay la dong ghi chua */

int var; // Khai bao bién

public void methodName () // Khai bdo tén phuong thuc
{
/* Phan tha&n cuta phuong thtuc */

statement (s); // Lénh thuc hién

Mot t&p ma nguén Java c6 thé co ba ph?m chinh:
e Phan khai bao tén goi (khdi) bang tir khoa package.
e Phin khai bao thu vién tham khao bang tir khoa import.

e Phan khai bao ndi dung 16p bang tir khoa class.
Khai bao Package

Package duoc dung dé dong géi cac 16p trong chuong trinh lai voi nhau thanh mot khéi. Pay 1a
mot cach hiru hidu dé luu trit cac 16p gan giéng nhau hodc c6 cing mot module thanh mot khoi
thng nhat.

Cu phap khai bao tén goi bang tir khoa package:
package <Tén gbi>;

Dé dit tén package trong chuong trinh, nguoi ta ¢o thé tién hanh nhu dit tén thu muc trén 6 dia.
Nghia 14 bat diu bang tén c6 pham vi 16n, cho dén céac tén c6 pham vi nho, cudi cung 14 tén céac
g0l truc tiép chura cac 16p. Pham vi dat tén goi, trén thuc té, duoc tién hanh theo thu tu pham vi
16n dén nho nhu sau:

e Tén t6 chuc
e Téncongty

e Téndyan
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e Tén modul trong du an

e Tén cac chirc nang trong modul.

e Tén mién cia cong ty 13 syz.com
e Ténduyanlapro
e Du an c6 hai modul 1a mod1 va mod2

e Modul modl co hai chitc niang 1a két nodi co sé dir liéu connection va biéu dién dir liéu
bean.

e Modul mod2 c6 hai chirc nang 1a giao ti€p interface va xu li yéu cau process.

Khi d6, cau truc khoi cia du an dugc mo ta nhu hinh 3.3

com
4
syz
4
pro
A 4
v v
modl mod2
A A 4
A 4 \ 4 A A
connection bean interface process

Hinh 3.3: Kién trac khéi cia du an

Khi d6, trong chirc ning bean c6 16p User, thi phai khai bao tén khéi trong 16p nay nhu sau:
package com.syz.pro.modl.bean;
Uu diém cia package:

e Cho phép nhom cac 16p vao véi nhau thanh cac don vi nhé hon. Viéce thao tac trén cac don
vi khéi s& gon hon thao tac trén mot tap cac 16p.

e Tranh viéc xung dot khi dat tén 16p. Vi cac 16p khong cung package thi co thé dat tén
trung nhau. Khi s6 luong 16p cta chuong trinh qué 16n ta ¢ thé tranh phai dat tén khac
nhau cho céc 16p bang cach dat ching vao cac package khac nhau.

e Cho phép bao vé cac 16p. Khi chuong trinh 16n, viéc chia nho chuong trinh thanh cac
package s€ thuan loi hon cho viéc quan li va phat trién.

e Tén goi con duge dung dé dinh danh 16p trong timg dung.
Luuy:
e Dong 1énh khai bao tén khdi phai dugc dit dau tién trong tén tin ma chwong trinh.
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Chi duoc khai bao t6i da mot tén khoi d6i véi modi tép ma nguon Java.

Céc tép tin ciia cac 10p nam ciing goi tmg dung phai duoc luu trong cing mot thu muc (tén
thu muc 13 tén khéi) theo ciu trac khéi caa duy an.

Tén khdi nén dit theo chit thudng vi tén khdi sé 1a tén thu muc twong tng trong 6 dia,
tranh nham 14n véi tén cac tép tin 1a tén cac 16p cua chwong trinh.

Khi khong phan chia chwong trinh thanh khdi (chuong trinh don gian), khong can thiét
phai khai bao tén khéi ¢ dau chuong trinh.

Khai bao thw vién

Khai bao thu vién dé chi ra nhitng thu vién da dugc dinh nghia sdn ma chuong trinh s& tham khao
tdi. Cu phap khai bao thu vién vai tir khod import nhu sau:

import <Tén thu vién>;

Java chuan cung cap mot so thu vién nhu sau:

java.lang: cung cap cac ham thao tac trén cac ki€u dit li€u co ban, xu li 16i va ngoai I¢, xu
li vao ra trén céac thiét bi chuan nhu ban phim va man hinh.

java.applet: cung cép cic ham cho xay dung céc applet (s& trinh bay trong Chuong 6).

java.awt: cung cap cac ham cho xay dung cac ung dung do hoa véi cac thanh phan giao
dién multi media (sé& trinh bay chi tiét trong Chwong 6).

java.io: cung cap cac ham xur li vao/ra trén céc thi€t bi chuan va cac thiét bi ngoai vi.

java.util: cung cap cac ham ti¢n ich trong xur li lién quan dén cac kic¢u dir li¢u c6 cau trac
nhu Date, Stack, Vector.

Vi duy, néu trong chwong trinh can dén céc thao tac chuyén kiéu dbi dir liéu twong minh (tir kiéu

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

Luuy:

import java.lang.*;

Néu mubn khai bao tham khao nhiéu thu vién, phai khai bao tham khao mdi thu vién véi
mot tir khod import.

Néu chi tham khao mot vai 16p trong mot thu vién, nén chi rd tham khao 16p nao, thay vi
phai khai béao tham khao ca goi (bang ki hiéu
tin class sau khi bién dich.

sk

) vi tham khdo ca goi s€ tang kich ¢ t&p

Néu khong tham khao thu vién nao, khong can thiét phai khai bao cac tham khao véi tir
khoa import.

Khai bdo I6p

Phan thir ba 1 phan khai bao 16p va ndi dung cuia 16p, phan nay ludn bat budc phai co d6i véi mot
tép ma ngudn Java:

Khai bao tén 16p vai tir khod class.
Khai bao cac thudce tinh cua lop.
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e Khai bdo cac phuong thirc cua 16p

Viéc khai bao 16p véi cac thudc tinh va phuong thirc s& duoc trinh bay chi tiét trong chuong 4.
3.2.2 Chuwong trinh Java diu tién

Chuong trinh sau day cho phép hién thi mot thong diép (Nam trong tép ma ngudn First java):

Chwong trinh 3.1

package vidu.chuong3;
// Pay la chuong trinh “First.java”
class First
{
public static void main(String argsl])
{
System.out.println (“Hello World”);

Dé bién dich ma nguén, ta sir dung trinh bién dich javac. Trinh bién dich xac dinh tén cua file
nguén tai dong lénh nhu mé ta dudi day (gia sir dang & thu muc chira package vidu va bién moi
truong PATH da duoc thiét 1ap dung qui cach):

>javac vidu/chuong3/First.java

Trinh dich javac tao ra file First.class chira cdc ma “bytecodes”. Nhitng ma nay chua thé thuc thi
dugc. Dé chuong trinh thuc thi duoc ta can ding trinh thong dich “java interpreter” véi 1énh
java. Lénh dugc thyuc hién nhu sau:

>javac vidu.chuong3. First
Két qua s& hién thi trén man hinh nhu sau:
Hello World

3.2.3 Phén tich chwong trinh diu tién

Trong Java, tat ca ma 1énh déu phai duoc t6 chirc vao trong mot 16p nhét dinh. Do d6, mdi tép tin
mi ngudn xac dinh it nhat mot 10p Java va tén tép tin phai tring véi tén 16p. Java phan biét chir
hoa va chir thuong, cho nén tén tap tin ciia chuong trinh trén phai trung vai tén 16p: First.java.
package vidu.chuong3;
Pay 1a dong khai bao tén khdi ctia chuong trinh, vi tén khdi ctia chwong trinh duoc dat theo hai
muc:
e Miic thir nhét 13 kiéu bai: vi du (vidu) hodc bai tap (baitap).

e Muc thtr hai 1a tén cua chuong: chuong3, chuong4, chuong5, chuong6.
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Vi day 1a vi dy, ndm & chuong 3 nén thudc vao gbi vidu.chuong3. Pong thoi, tép tin First.java s&
nam trong thu myc: ../vidu/chuong3/.
Chuong trinh nay khong tham khao thu vién nao nén khong can 1énh import nio.
// Pay la chuong trinh “First.java”
Ky hiéu «// ” dung dé chii thich dong 1énh. Trinh bién dich s& bé qua dong chu thich nay. Java hd
tro hai loai chu thich:
e Loai chu thich trén mot dong, dung “//”. Trinh bién dich s€ bo qua ndi dung bat dau tir ki
hiéu “//”” cho dén hét dong 1énh chira né.
e Loai chu thich trén nhiéu dong c6 thé bat dau vai “/*” va két thiic véi “*/”. Trinh bién
dich s& bo qua ndi dung nam giita hai ki hiéu nay.
Dong ké tiép khai bao 16p co tén First: Bit dau véi tir khoa class, ké dén 1a tén 16p
class First
Mot dinh nghia 16p nam tron ven giita hai ngodc moc mé “{“ va déng “}”. Cac ngodc nay danh
dau bat dau va két thiic mot khdi lénh.
public static void main(String args[ ])
Pay 1a phuong thire chinh, tir ddy chwong trinh bat dau viéc thuc thi ciia minh. TAt ca cac ung

dung java déu str dung mot phuong thirc main nay.

e Tir khoa public 1a m6t chi dinh truy xuat. N6 cho biét thanh vién cta 16p c6 thé dugc truy
xudt tir bat ctr dau trong chuong trinh.

e Tir khoa static cho phép main duoc goi t6i ma khong can tao ra mot thé hién (instance)
cua lop. N6 khong phu thudc vao cac thé hién cua 16p duoc tao ra.

e Tir khoa void thong bao cho méy tinh biét rang phuong thirc s& khong tra lai bat cir gié tri
nao khi thyc thi chuong trinh.

e String args[] 1a tham sé ding trong phuong thirc main. Khi khong c6 mdt thong tin nao
duoc chuyén vao main, phuong thirc dugc thuc hién véi cac dir liéu rong — khong c6 gi
trong ddu ngodc don.

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

Truyén déi so trong dong lénh

Chuong trinh 3.2 minh hoa cac tham sb (argument) cia cac dong 1énh dugc tiép nhan nhu thé nao
trong phuong thitc main.
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Chwong trinh 3.2

package vidu.chuong3;
class PassArgument{
public static void main (String argsl([])
{
System.out.println (“"This is what the main method received”);
System.out.println(args[0]);
System.out.println(args[1l]);
System.out.println(args([2]);

Bién dich chuong trinh:
>javac PassArgumet. java
Thuc thi chuong trinh véi dong 1énh:
>java PassArgument A 123 Bl
S& thu duoc trén man hinh két qua:
This is what the main method received
A
123

Bl

3.3 CAC KIEU DU LIEU VA TOAN TU CO BAN TREN JAVA
3.3.1 Khai bao bién
C phap khai bao bién:

dataType varName;

Trong d6, dataType 1a kiéu dif liéu cta bién, varName 1a tén bién. Trong Java, viéc dit tén bién
phai tuan theo cic quy tic sau:

e Chi duoc bat dau bang mét ki tur (chit), hoic mot ddu gach dudi , hodc mot ki tu dollar
e Khong c6 khoang tring giita tén

e Bit dau tir ki tu thir hai, c6 thé dung cac ki tu (chit), chir sb, ddu dollar, ddu gach duéi
e Khong trung véi céc tir khoa

e (o6 phan bi¢t chit hoa chir thuong
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Pham vi hoat dong cua bién

Mot bién c6 pham vi hoat dong trong toan bd khéi 1énh ma né duogc khai bao. Mot khdi 1énh bat
dau bang ddu “{” va két thic bang diu “}”:

e Neéu bién dugc khai bao trong mot cau truc 1énh dieéu khién, bién d6 c6 pham vi hoat dong

trong khéi 1énh tuong tmg.

e Néu bién dugc khai bao trong mot phuong thire (Khong nam trong khdi 1énh nao), bién d6
¢6 pham vi hoat dong trong phuong thic twong tng: c6 thé duoc sir dung trong tat ca cac
khéi 1énh ctia phuong thc.

e Néu bién duoc khai bao trong mot 16p (Khéng nim trong trong mot phuong thirc nao),

bién d6 c6 pham vi hoat dong trong toan bd 16p twong tng: c6 thé duge sir dung trong tat

ca cac phuong thuc cua 16p.

3.3.2 Kiéu dir li¢u

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

e (Cac kiéu dir liéu co ban

e (Cac kicu dir liéu doi tugng

Kiéu dir liéu co ban

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

byte:

char:

boolean:

short:

int:

float:
double:

long:

Dung dé luu dit liéu kiéu s6 nguyén co kich thuée mot byte (8 bit). Pham vi biéu dién
gid tri tir -128 dén 127. Gia tri méac dinh 14 0.

Dung dé luu dit liéu kiéu ki tw hodc s6 nguyén khong am c6 kich thudc 2 byte (16 bit).
Pham vi biéu dién gia tri tr 0 dén u\ffff. Gia tri mic dinh 12 0.

Dung dé luu dit liéu chi co hai trang thai dung hodc sai (d6 16n chi c6 1 bit). Pham vi
biéu dién gia tri 13 {*“True”, “False”}. Gia tri mic dinh 1a False.

Dung dé luu dir lidu c6 kiéu s6 nguyén, kich ¢& 2 byte (16 bit). Pham vi biéu dién gia
tri tir - 32768 dén 32767. Gia tri mic dinh 12 0.

Dung dé luu dir liéu co kiéu s6 nguyén, kich c¢& 4 byte (32 bit). Pham vi biéu dién gia
tri tir -2,147,483,648 dén 2,147,483,647. Gi tri mic dinh 13 0.

Dung dé luu dir liéu c6 kiéu sb thuc, kich ¢ 4 byte (32 bit). Gia tri mac dinh 14 0.0f.

Dung dé luu dir lidu co kiéu s6 thuc co kich thude 1én dén 8 byte. Gia tri mic dinh la
0.00d

Dung dé luu dir liéu ¢ kiéu s6 nguyén co kich thude 1én dén 8 byte. Gia tri mic dinh
la 01.

Kiéu dit liéu doi twong

Trong Java, c6 3 kiéu dit liéu dbi tugng:

Array:

Mot mang cua cac dir liéu cung kiéu
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class: Dir lidu kiéu 16p ddi twong do ngudi dung dinh nghia. Chira tap cac thudc tinh va
phuong thtc.

interface: Dir lidu kiéu 16p giao tiép do ngudi ding dinh nghia. Chtra cac phuong thirc clia giao
tiép.
Ep kiéu (Type casting)

Vi dy, nhiéu khi gdp tinh hudng can cong mot bién co dang integer v4i mot bién co dang float.
Pé xur 1y tinh hudng nay, Java sir dung tinh nang ép kiéu (type casting) ctia C/C++. Poan mi sau
day thuc hién phép cong mot gia tri diu phay dong (float) véi mot gia tri nguyén (integer).
float ¢ = 35.8%f;
int b = (int)c + 1;
Dau tién gia tri diu phay dong ¢ duoc ddi thanh gia tri nguyén 35. Sau d6 nd duge cong voi 1 va
Kkét qua la gia tri 36 dugc luu vao b.
Trong Java c6 hai loai ép kiéu dit lidu:
e Néi rong (widening): qué trinh 1am tron sé tir kiéu dir liéu c6 kich thuéc nho hon sang
kiéu c6 kich thudc 16n hon. Kiéu bién d6i nay khong lam mat thong tin. Vi du chuyén tir
int sang float. Chuyén kiéu loai nay co thé dugc thuc hién ngém dinh boi trinh bién dich.

e Thu hep (narrowwing): qua trinh 1am tron s tir kiéu dir liéu c¢6 kich thude 16n hon sang
kiéu c6 kich thuéc nho hon. Kiéu bién doi nay c6 thé lam mat thong tin nhu vi dy & trén.
Chuyén kiéu loai nay khong thé thyuc hién ngam dinh béi trinh bién dich, ngudi ding phai
thuc hién chuyén kiéu tuong minh.

3.3.3 Cac toan tir

Java cung cip cac dang toan tir sau:
e Toan tir s6 hoc
e Toan tir bit
e Toan tir quan h¢
e Toan tir logic
e Toan tir diéu kién

e Toén tr gan
Toan tur so hoc

Céc toan hang cua céc toan tir s6 hoc phai & dang sd. Cac toan hang kiéu boolean khong sir dung
dugc, song cac toan hang ky tu cho phép sir dung loai toan tir nay. Mot vai kiéu toan tir duoc liét

ké trong bang duoi day.
Toan tir M0 ta
+ Cong.

Tra vé gia tri tong hai toan hang

- Tru
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Tra vé két qua cua phép trur.

* Nhan
Tra vé gia trj 14 tich hai toan hang.
/ Chia

Tra vé gia tri 1a thuong cua phép chia

% Phép lay modul

Gi4 tri tra vé 1a phan du cta phép chia

++ Ting dan

Tang gié tri cta bién 1én 1. Vi du a++ twong duong véia=a + 1

-- Giam dan

Giam gia trj ctia bién 1 don vi. Vi du a-- tuong duong véia=a- 1

+= Cong va gan gia tri
Cong cac gia tri cuia todn hang bén trai vao toan hang bén phai va gan gia tri
tra vé vao toan hang bén trai. Vi du ¢ += a tuong duongc=c+a

-= Trur va gan gia tri
Trir cac gia tri cuia todn hang bén trdi vao todn todn hang bén phai va gan gia
tri tra v€ vao toan hang bén trai. Vi du c -= a tuong duong véic=c-a

*= Nhan va gan
Nhan cac gia tri cia toan hang bén trai vdi toan toan hang bén phai va gan gia
tri trd v€ vao toan hang bén trai. Vi du ¢ *= a tuong duong véi ¢ = c*a

/= Chia va gan
Chia gia tri cua todn hang bén trai cho toan toan hang bén phai va gan gia tri
tra vé& vao toan hang bén trai. Vi du ¢ /=a tuong duong véi ¢ =c/a

%= Lay s0 du va gan

Chia gia tri cta toan hang bén trai cho toan toan hang bén phai va gan gia tri

s0 du vao toan hang bén trai. Vi du ¢ %= a twong duong vdi ¢ = c%a

Bang 3.1 Céc toan tir s6 hoc
Todn tir Bit

Céc toan tir dang bit cho phép ta thao tic trén ting bit riéng biét trong cac kiéu dit liéu nguyén

thuy.
Toan M0o ta
tir
~ Phu dinh bit (NOT)
Tra vé gia tri phu dinh cia mot bit.
& Toén tir AND bit
Tra vé gia tri 1a 1 néu cic toan hang 1a 1 va 0 trong cac truong hop khéc
| Toén tir OR bit
Tra vé gia tri 1a 1 néu mot trong cac toan hang 13 1 va 0 trong cac truong hop khac.
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A Toén tir Exclusive OR bit

Tra vé gia tri 1a 1 néu chi mét trong cic toan hang 14 1 va tra vé 0 trong cac trudng
hop khac.

>> Dich sang phai bit

Chuyén toan bd céc bit cud mot so sang phai mot vi tri, gitt nguyén dau cua s6 am
Toéan hang bén trai 1a s6 bi dich con s6 bén phai chi s6 vi tri ma céc bit can dich.

<< Dich sang trai bit
Chuyén toan by céac bit cud mdt so sang trai mot vi tri, gitr nguyén dau cud so6 am
Toéan hang bén trai 1a so bi dich con s6 bén phai chi s vi tri ma céc bit can dich.

Bang 3.2 Cac toan tur Bit

Cac toan tir quan hé

Céc toan tr quan h¢ kiém tra moi quan hé gitra hai toan hang. Két qua cua mot bi€u thirc c6 dung
cac toan tir quan h¢ la nhitng gia tri Boolean (logic “dung” hoac “sai”). Cac toan tir quan hé dugc
su dung trong cac cau truc diéu khién.

Toan | Mo ta

tur
== So sanh bang
Toan tir nay kiém tra su twong duong cia hai todn hang
I= So sanh khac
Kiém tra su khac nhau cta hai toan hang
> Lén hon

Kiém tra gi4 tri ciia toan hang bén phai 16n hon toan hang bén trai hay khong
< Nho hon

Kiém tra gi4 tri ciia toan hang bén phai c6 nho hon toan hang bén trai hay khong

>= Lén hon hodc bang
Kiém tra gia tri cua toan hang bén phai c6 16n hon hodc bang toan hang bén trai hay
khong

<= Nho hon hodc bang

Kiém tra gia tri cua toan hang bén phai ¢6 nho hon hodc bang toan hang bén trai hay

khong

Bang 3.3 Céc toan tir quan h¢

Cac todn tw logic

Céc toan tir logic 1am viéc voi cac toan hang Boolean. Mot vai todn tir ki€u nay dugc chi ra duoi
day

Toan tv | Mo ta
&& Va (AND)

Tra vé mot gia tri “Pung” (True) néu chi khi ca hai toan tir c6 gié tri “True”
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I Hodc (OR)
Tra vé gia tri “True” néu it nhit mot gia tri la True
A XOR

Tra vé gia tri True n€u va chi néu chi mdt trong cac gia tri 1a True, cac

truong hop con lai cho gié tri False (sai)

! Toan hang don tir NOT. Chuyén gi4 tri tir True sang False va nguoc lai.

Bang 3.4 Cac toan tir logic
Cac todn twr diéu kién
Toan tir diéu kién 12 mot loai toan tir ddc biét vi no bao g@)m ba thanh ph?ln cau thanh biéu thuc
diéu kién. Cu phép:
<biéu thtc 1> ? <biéu thic 2> : <biéu thic 3>;
e biéu thire 1: Biéu thirc logic. Tra tra vé gié tri True hodc False
e biéu thirc 2: La gia trj tra vé néu <biéu thirc 1> x4c dinh 1a True
e biéu thirc 3: La gia tri tra vé néu <biéu thuc 1> xac dinh la False
Todn tir gan
Toan tir gan (=) ding dé gan mot gia tri vao mot bién va ¢b thé gan nhidu gia tri cho nhidu bién
cung moét luc. Vi du doan 1énh sau gan mot gia tri cho bién var va gia tri nay lai dugc gan cho
nhiéu bién trén mot dong 1énh don.
int var = 20;
int p,q,r,s;
p=g=r=s=var;
Dong 1énh cudi ciing dwoc thuc hién tir phai qua trai. Pau tién gia tri & bién var dwoc gan cho ‘s’
sau do gia tri cia ‘s’ dugc gan cho ‘r’ va cir tiép nhu vay.

Thir tw wu tién cua cdc todn tir

Céc biéu thirc duge viét ra noi chung gém nhiéu toan tir. Th tu vu tién quyét dinh trat tu thuc
hién cac toan tir trén cac biéu thic. Bang dudi day liét ké thir ty thyc hién cac toan tir trong Java

Thir tw Toan tir

1. Cac toan tr don nhu +,-,++,--

2 Céc toan tir sd hoc va céc toan tir dich nhu *,/,+,-,<<>>
3 Céc toan tir quan hé nhu >,<>=<====

4. Céc toan tur logic va Bit nhu &&,|,&,|,*

5 Céc toan tir gan nhu =*=/=+=-=

Béang 3.5 Thu tu uu tién cac toan tr
Thay doi thir tw wu tién
bé thay ddi thir ty vu tién trén mot biéu thirc, ban co thé st dung dau ngoac don ():
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e Phan duoc gi61 han trong ngodc don dugc thuc hién trudce.

e Néu dung nhiéu ngoic don 16ng nhau thi toan tir nam trong ngodc don phia trong s& thuc
thi trudc, sau d6 dén cac vong phia ngoai.

e Trong pham vi mdt cip ngodc don thi quy tic thir tw wu tién van giir nguyén tac dung.

3.4 CAC CAU TRUC LENH TREN JAVA
Java cung cip hai loai cu tric diéu khién:
Diéu khién r& nhanh
e Ménh d¢ if-else
e Ménh d swich-case
Vong lap (Loops)
e Vong lap while
e Vong ldp do-while
e Vong lap for

3.4.1 Cau lénh if-else

Cau Iénh if-else kiém tra gi4 tri dang boolean ciia diéu kién. Néu gia tri diéu kién 1a True thi chi
¢6 khéi 1énh sau if s& duoc thuc hién, néu 1a False thi chi ¢6 khdi 1énh sau else duge thue hién. Ca
phap:

if (conditon)

{

actionl statements;

action2 statements;
}
Condition: Biéu thirc boolean nhu toan tir so sanh.
action 1: Khi 1énh duoc thyc thi khi gia tri diéu kién 13 True
action 2: Khéi 1énh duoc thyc thi néu didu kién tra vé gia tri False

Poan chuong trinh sau kiém tra xem céc s c6 chia hét cho 5 hay khong.

Chwong trinh 3.3

package vidu.chuong3;
class CheckNumber
{

public static void main (String argsl|[])
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int num = 10;
1f (num%5 == 0)

System.out.println (num + “ is divisable for 5!”);
else

System.out.println (num + ” is indivisable for 5!”);

O doan chuong trinh trén num duoc gan gia tri nguyén 1a 10. Trong cau 1énh if-else diéu kién
num %S5 tra vé gia tri 0 va diéu kién thuc hién 1a True. Thong béao “10 is divisable for 5!”” dugc in
ra. Luuy réng vi chi ¢6 mét cau 1énh dugc viét trong doan “if” va “else”, bdi vay khong can thiét
phai dugc dua vao ddu ngodc moc “{” va «}”

3.4.2 Cau lénh switch-case
Khéi 1énh switch-case c6 thé duoc sir dung thay thé ciu 1énh if-else trong trudng hop mot biéu
thirc cho ra nhiéu két qua. Ca phép:
swich (expression)
{
case ‘valuel’: action 1 statement;
break;
case ‘value2’: action 2 statement;
break;
case ‘valueN’: actionN statement;
break;
default: default action statement;
}
expression - Bién chira mot gia tri xac dinh
valuel,value 2,....valueN: Cac gia tri hang sb phu hop véi gia tri trén bién expression .
actionl,action2...actionN: Khdi 1énh duoc thyc thi khi truong hop tuong Gng co gia tri True
break: Tir khoa duoc sir dung dé bo qua tat ca cac cau 1énh sau d6 va gianh quyén diéu khién
cho cau triic bén ngoai switch
default: T khoa tuy chon dugc str dung dé chi rd cc cau 1énh nao duge thuc hién chi khi tat
ca cac truong hop nhan gia tri False
default - action: Khdi 1énh duge thuc hién chi khi tit ca cac truong hop nhan gia tri False
Poan chuong trinh sau xac dinh gia tri trong mot bién nguyén va hién thi ngay trong tuan duoc

thé hién du6i dang chudi. Dé kiém tra cac gia tri ndm trong khoang tir 0 dén 6, chuong trinh s&

thong bao 101 néu nam ngoai pham vi trén.
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Chuwong trinh 3.4

package vidu.chuong3;
class SwitchDemo
{
public static void main(String agrsl(])

{
int day = 2;

switch (day)
{
case 0 : System.out.println (“Sunday”);
break;
case 1 : System.out.println (“Monday”);
break;
case 2 : System.out.println (“Tuesday”);
break;
case 3 : System.out.println (“Wednesday”) ;
break;
case 4 : System.out.println(“Thursday”);
break;
case 5: System.out.println(“Friday”);
break;
case 6 : System.out.println(“Satuday”);
break;
default:

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

}

Néu gia tri ciia bién day 13 2, chuong trinh s& hién thi Tuesday, va cr tiép nhu vay .

3.4.3 Vong lap While
Vong lap while thuc thi khéi 1énh khi diéu kién thuce thi van 1 True va ding lai khi diéu kién thuc
thi nhan gia tri False. Cu phap:

while (condition)

{

action statements;

}
condition: c6 gia tri bool; vong lip s& tiép tuc cho néu diéu kién van co gia tri True.
action statement: Khoi 1énh dugc thyc hién néu condition nhan gia tri True

Doan chuong trinh sau tinh tong cta 5 s6 ty nhién dau tién dung cau trac while.
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Chwong trinh 3.5

package vidu.chuong3;
class WhileDemo
{
public static void main (String argsl(])
{
int a = 5, sum = 1;

while (a >= 1)

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

O vi du trén, vong lap duoc thuc thi cho dén khi didu kién a>=1 1a True. Bién a duoc khai bao
bén ngoai vong lap va dugc gan gia tri 1a 5. Cudi mdi vong lap, gia tri cia a giam di 1. Sau nim
vong gia tri cua a bang 0. Piéu kién tra vé gid tri False va vong lap két thiic. Két qua s& duoc hién
thi “ The sum is 15”

3.4.4 Vong lap do-while
Vong lap do-while thyc thi khdi 1énh khi ma diéu kién 1a True, twong ty nhu vong lip while,
ngoai trir do-while thyc hién Iénh it nhét mot 1an ngay ca khi diéu kién 1a False. Ct phap:
do {
action statements;
}while (condition) ;
condition: Biéu thirc bool; vong ldp s& tiép tuc khi ma diéu kién van c6 gié tri True.
action statement: Khoi 1énh ludn duoc thuc hién ¢ 1an thir nhat, tir vong 1ap thr hai, chung
duogc thuc hién khi condition nhén gia tri True.

Vi du sau tinh tong ctia 5 sé tu nhién dau tién dung ciu trac do-while.

Chwong trinh 3.6

package vidu.chuong3;
class DoWhileDemo
{
public static void main(String argsl])
{
int a = 1, sum = 0;

do{

47



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

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

Bién a duoc khoi tao véi gia tri 1, sau d6 n6 vura dugc dung lam bién chay (ting lén 1 sau moi lan
lap) vira dugc dung dé cong don vao bién sum. Tai thoi diém két thuc, chuong trinh s& in ra Sum
of 1toSis 15.

3.4.5 Vong lap for

Vong lap for cung cap mot dang két hop tat ca cac ddc diém chung cua tat ca cac loai vong lap:
gia tri khéi tao cta bién chay, diéu kién dung cua vong lap va 1€nh thay doi gia tri cua bién chay.
Cu phap:
for(initialization statements; condition; increment statements)
{
action statements;
}
initialization statements: khoi tao gia tri ban dau cho cac bién chay, cac Iénh khoi tao dugc
phan cach nhau boi ddu phdy va chi thuc hién duy nhat mot 1an vao thoi diém bat dau cua
vong lap.
condition: Biéu thirc bool; vong lap sé tiép tuc cho dén khi nao diéu kién c6 gié tri False.
increment statements: Cac cau 1énh thay ddi gia tri cua bién chay. Cac lénh nay luon dugc
thyc hién sau mdi lan thyc hién khdi 1énh trong vong ldp. Céc 1énh phan biét nhau boi diu
phay.

Poan chuong trinh sau hién thi tong ctia 5 sé dau tién dung vong lap for.

Chwong trinh 3.7

package vidu.chuong3;
class ForDemo
{
public static void main (String argsl|[])
{
int sum = 0;
for (int i=1; 1i<=5; 1i++)
sum += i;

System.out.println (“The sum is “ + sum);
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O vi du trén, i va sum la hai bién duoc gan cac gia tri daulalvao tuong ung. Diéu kién duoc
kiém tra va khi no con nhan gia tri True, cau lénh tac dong trong vong lap dugc thuc hién. Tiép
theo gia tri ctia i dugc tang lén 2 dé tao ra sb chin tiép theo. Mot 1an nira, diéu kién lai duoc kiém
tra va cau 1énh tac dong lai dugc thyc hién. Sau nam vong, i tang 1én 6, diéu kién tra vé gia tri
False va vong lap két thuc. Thong bao: The sum is 15 duoc hién thi.

3.5 CASE STUDY I

Bay gio, ap dung cac ndi dung di hoc trong chuong nay dé viét mot chuong trinh tinh chu vi va
dién tich cia mét hinh chir nhat cé kich thudc x,y voi yéu cau:

e Kich thude x, y nhap tir tham sé dong 1énh.
e Phai kiém tra x, y la cac s6 nguyén duong hay khong trudc khi tinh toan.
e In két qua tinh toan ra man hinh

Day la doan chuong trinh thyc hién bai toan nay.
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Chwong trinh 3.8

package vidu.chuong3;

import Jjava.awt.*;

import java.lang.*;
class RectangleDemo

public static void main (String argsl([])

//khai bao céc bién luu git kich thudc cta hinh chit nhat

int x = 0, y = 0;

/*doc cac kich thudc tu tham sé dong lénh*/
//néu truyén du hai tham sé thi méi tinh tiép
if (args.length >= 2)

{

//chuyén kiédu tu String sang integer

x Integer.parselnt (args[0]);

y Integer.parselnt (args([l]);

/*Tinh chu vi va dién tich hinh ch® nhat*/
//néu ca hai tham sé déu duong thi méi tinh
if (x>0 && y>0)
{
//tinh chu vi
int chuvi = 2*(x + y)3;
System.out.println (“Chu vi la “ + chuvi);
//tinh dién tich
int dientich = x*y;
System.out.println (“Dién tich la “ + dientich);
}
else

System.out.println (“Cac tham sb khéng dung!"“);

Sau khi bién dich chuong trinh3.8 (tép tin c6 tén RectangleDemo.java), ta chay tir ctra sd dong

1énh:

>java RectangleDemo 10 20
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S& thu duogc két qua:

Chu vi la: 60

Dién tich la: 200

Neéu chi gd ¢ cua s6 dong I¢nh:

>java RectangleDemo

Thi s€ nhén dugc mot thong bao 16i:

Cac tham sb khéng dung!

TONG KET CHUONG 3

Noi dung chuong 3 di trinh bay cac ndi dung co ban vé ¢l phap ngdn ngit 1ap trinh Java:

Tat ca cac 1énh cia java phai duoc to chirc vao trong mot 16p nhat dinh. Tén tap tin ma
ngudn phai tring véi tén 16p.
Lénh package dugc dung dé khai bao tén géi cua 16p.
Lénh import dugc sir dung trong chuong trinh dé truy cap cac goi thu vién Java.
Lénh class duoc ding dé khai bao tén 16p
Tén 16p, tén phuong thirc, tén hing va tén bién trong java phai tuan theo quy tic dat tén
cua java.
Ung dung Java c6 mot 16p chira phuong thirc main. Cac tham sb c6 thé duge truyén vao
phuong thirc main nho cc tham s6 1énh (command line parameters).
Java cung cép cac dang todn tu:
- Céc toan tr sb hoc
- Céc toan tu bit
- Cac toan tu quan hé
- Cac toan tu logic
- Toén tir didu kién
- Toan tir gan

Java cung cap cac cau truc di€u khién 1énh:

if-else
- switch
- for

- while

- do while

CAU HOI VA BAI TAP CHUONG 3

1. Trong céc tén sau, tén nao cd theé dung lam tén bién trong java:

a. 123
b. a$
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c. labc
d. class
e. vidu
f. $123

. Mudn luu gitr mot bién s6 nguyén duong ma c6 gia tri 16n nhat 1a mot tridu thi ding kiéu dir
ligu nao 14 tiét kiém bo nhd nhat?
. Muén luu giit mot bién sé nguyén 4m ma cé gia tri nho nhat 13 4m moét ti thi dung kiéu dit liéu
nao la tiét kiém bo nhé nhét?
. Trong cAu trac 1énh if-else don (1 if va 1 else) thi co it nhat mot khéi 1énh (cua if hodc cua
else) dugc thyc hi¢n. Bung hay sai?
. Trong cAu trac 1énh switch-case, khi khong dung “default” thi co it nhat mot khoi 1énh duge
thuc hién. Ding hay sai?
. Trong cau trac 1énh switch-case, khi dung “default” thi ¢6 it nhdt mot khéi 1énh dugc thuc
hién. Bung hay sai?
. Trong cAu tric 1énh while, khdi 1énh duoc thuc hién it nhat mot lan ngay ca khi diéu kién co
gia tri False. Ping hay sai?
. Trong c4u trac 1énh do-while, khéi 1énh duoc thuc hién it nhat mot lan ngay ca khi diéu kién
c6 gia tri False. Pling hay sai?
. Trong cAu trac 1énh for, khdi 1énh duge thuc hién it nhat mot 1an ngay ca khi diéu kién co gia
tri False. Ding hay sai?
10. Cho biét két qua thu duoc khi thuc hién doan chuong trinh sau?
class me({
public static void main(String argsl[]) {

int sales = 820;

int profit = 200;

System.out.println((sale +profit)/10%*5);

}
}
11. Cho biét doan chuong trinh sau thuc hién vong lp bao nhiéu lan va két qua in ra 1a gi?
class me{

public static void main(String argsl[]) {

int i =07

ok SiEm = 6,

do{

sum += 1i;
it+;

Jwhile (i <= 10);

System.out.println (sum) ;

}
}

12. Cho biét doan chwong trinh sau thyc hién vong lap bao nhiéu lan va két qua in ra 13 gi?

class me{
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13.

14.
15.
16.
17.

18.

19.

public static void main(String argsl[]) {
int 1 = 5;
int sum = 0;
do{
sum += i;
i++;
}while(i < 5);
System.out.println (sum) ;
}
}
Cho biét hai doan chuong trinh sau in ra két qua giéng hay khac nhau?
class mel({
public static void main(String argsl[]) {
int 1 = 0;
int sum = 0;
for (i=0; 1i<5; i++){
sum += i;
}
System.out.println (sum) ;
}
}
va:
class me2{
public static void main(String argsl[]) {
int 1 = 0;
int sum = 0;
for( ; 1<5; i++){
sum += 1i;
}
System.out.println (sum) ;
}
}
Viét chuong trinh tinh tong cac s6 chin nam trong khoang 1 dén 100.
Viét chuong trinh hién thi tong cac boi sé ciia 7 ndm gitra 1 va 100.
Viét chuong trinh tim giai thira ctia n (n>0), n nhép tir tham s6 dong 1énh.
Viét chuong trinh tim bdi s6 chung nhé nhit cia m va n (m,n>0), m va n dugc nhap tir tham
s6 dong lénh.
Viét chuong trinh tim udc sb chung 16n nhat ciia m va n (m,n>0), m va n dwgc nhap tir tham
s6 dong 1énh.
Viét chuwong trinh tim sd Fibonaci thir n (n>2), n nhap tir tham s6 dong 1énh. Biét rang s
Fibonaci dugc tinh theo cong thure: F(n) = F(n-1) + F(n-2) véi n>=2 va F(0) = F(1) = 1.
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CHUONG 4
KE THUA VA DA HINH TREN JAVA

No6i dung ctia chuong nay tap trung trinh bay cac dac trung hudng dbi tugng cta ngdn ngir Java:

Ké thira don

Ké thira kép

Céc 16p triru tugng
e Da hinh

4.1 KE THUA PON
4.1.1 Lép

Java coi 10p 1a mot khuon miu (Template) ciia mot dbi tugng, trong d6 16p chira cac thude tinh va
cac phuong thirc hoat dong cua dbi tuong.

Khai bao lop

Mot 16p dugc khai bao vdi cu phap:
<tinh chdt> class <tén 1lép>
{
}
Lép trong java co ba tinh chat dic trung boi ba tir khoa:
e public: Lép thong thuong, co thé duge truy cap tir cic gbi (package) khéac. public 13 gia
tri mic dinh cho tinh chét cua 16p.
e final: Khai bao 16p hang, 16p nay khong thé tao dan xuat. Ttc 1a khong cé 16p nao ké thira
duoc tir cac 16p c6 tinh chat final.
e abstract: Khai bao 16p triru tugng, 16p nay chi dugc phép chira cdc phuong thuc triru
tuong. Hon nita, khong thé tao cac thé hién (Instance) cua cac 10p triru tuong bang toan tir
new nhu céc 16p thong thuong.

Chuong trinh 4.1 khai bdo mdt 16p thong thuong véi kiéu mic dinh 14 public v6i dong khai bao.

Chuwong trinh 4.1
package vidu.chuong4;
class Person

{

}

S dung lop

L&p duoc st dung khi chuong trinh cin mét ddi tugng c6 kiéu cua 16p d6. Khi d6, d6i tugng duoc
khai bao dua vao toan tir new:

<tén 16p> <tén dbi tuong> = new <té&n 16p>();
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Vi du, mudn tao mot d6i tugng c6 kiéu 14 16p Person trong chuong trinh 4.1, ta dung 1énh sau:

Person myClass = new Person{();

Khai bao thudc tinh cua lop

Thudc tinh cta l6p dugc khai bao theo ct phap:

<tinh chdt> <kiéu dir 1liéu> <tén thudc tinh>;

o Kiéu dir liéu: c6 thé 1a cac ki€u dir li€u co ban san c6 cua java, c6 thé la cac 16p do nguoi

dung ty dinh nghia.

e Tén thudc tinh: duoc dit tén theo quy tic dit tén bién cua java.

e Tinh chit: Cac thudc tinh va phuong thirc ciia 16p c6 cac tinh chit duoc dic trung boi cac

tur khoa sau (gia tri mac dinh la public):

public: c6 thé duoc truy cap tir bén ngoai 16p dinh nghia.

protected: chi dugc truy cp tir 16p dinh nghia va cac 16p ké thira tir 16p do.
private: chi dugc truy cap trong pham vi ban than 16p dinh nghia.

static: dugc dung chung cho mdt thé hién cta 16p, c6 thé duoc truy cép truc tiép
bang <tén l6p>.<tén thudc tinh> ma khong can khdi tao mot thé hién cua 16p.
abstract: dinh nghia mot thudc tinh triru twgng. Thudc tinh nay khong thé truy
nhap trong 16p nhung c6 thé bi dinh nghia chong & cac 16p ké thura.

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

native: dung cho phuong thure khi cai dat phu thuoc moéi truong trong mot ngén
ngtt khac, nhu C hay hop ngtr.

synchronized: dung cho phuong thirc téi han, nham ngan cac tac dong cua cac dbi
tuong khac khi phuong thirc dang dugc thyc hién.

Chuong trinh 4.2 minh hoa viéc khai bao hai thudc tinh 13 tén va tudi cta 16p Ngudi (Person).

{

Chuong trinh 4.2
package vidu.chuong4;

class Person

public String name;

public int age;

Khai bao phwong thirc ciia lop

Phuong thire cua 16p duoc khai bao theo cu phap

<tinh chdt> <kiédu tra vé&> <tén phuong thiic> ([<cdc tham sb>])

[throws <c&c ngoai 1é>]
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e Tinh chit: dac trung boi cac tr khoa tuong ty nhu tinh chét cua thudc tinh. Gia tri mac
dinh 1a public.

e Kiéu tra vé: Kiéu dir liéu tra vé ciia phuong thirc, ¢ thé 1a kiéu dir lidu sdn c¢6 cua java
hoic 14 kiéu do nguoi ding tu dinh nghia.

e Tén phuwong thirc: tuan theo qui tic dit tén bién ciia java.

e Cic ngoai 1&: 1a mot ddi twong dic biét dugc tao ra khi chuong trinh gap 16i. Java sé tra
lai cho chuong trinh ngoai 1€ nay theo tir khoa throws. Céac ngoai I¢, néu co, dugc phan
cach nhau boi dau phay.

e Cic tham s6: cic tham sb cua phuong thuc, dugc liét ké theo cdp <kiéu tham sb>
<tén tham sb>, cac tham sd duoc phan biét boi dau phay.

Chuong trinh 4.3 mé ta viéc khai bio phwong thirc show() dé hién thi théng tin ca nhéan cua 16p
Person.

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

public int age;

public void show ()
{

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

Phuwong thirc khdi tao cua lop

Phuong thirc khéi tao (Constructor) dugc dung dé khai tao mot thé hién cu thé ciia mot 16p, nghia
l1a gan cac gia tri khéi dau cho cac thudc tinh, néu co, va tao ra mot dbi tuong cu thé. Phuong thure
khéi tao phai cung tén voi 1op.
Luuy:

e Phuong thirc khéi tao phai co tén trung véi tén cua 16p

e Phuong thirc khoi tao khong co gia tri tra vé

e Phuong thic khoi tao ¢6 tinh chat public

e (6 thé c6 nhiéu phuong thirc khoi tao cia cting mot 16p
Chuong trinh 4.4a minh hoa mdt phuong thirc khdi tao ctia 16p Person bang cach gan gia tri cho
cac thudc tinh tén va tudi.

Chuwong trinh 4.4a

package vidu.chuong4;
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class Person
{
public String name;

public int age;

// Phuong thic kh&i dung
public Person(String namel, int agel)
{

name = namel;

age = agel;

public void show ()
{

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

Chuong trinh 4.4b minh hoa cach dung 16p Person ma ching ta vira dinh nghia trong chuong trinh
4.4a. Chuong trinh nay s& tao ra mot d6i tugng myPerson ciia 16p Person véi cac thude tinh ¢ gia
tri khoi tao: name = "Minh” va age = ”21”. Sau do, chuong trinh str dung phuong thirc show() cua
dbi twong myPerson dé in ra dong thong bao “Minh is 21 years old!”.

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

myPerson.show () ;

Bién this

Bién this 1a mot bién an dic biét ludn ton tai trong cac 16p java: mot 16p c6 dung mot bién 4n this.
Bién nay duoc st dung trong khi chay va no tro dén ban than 16p chira no. Bién this thuong dugc
su dung trong cac ham khaoi tao cua lop.

Chuong trinh 4.4¢ khai bao mot 16p hoan toan gidng voi 10p duoc khai bao trong chwong trinh
4.4a, nhung chi khac 1a c6 ding bién this trong ham khai tao cua 16p.
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Chuwong trinh 4.4c
package vidu.chuong4;
class Person

{
public String name;

public int age;

// Phuong thuc khéi dung
public Person (String name, int age)

{
this.name = name;

this.age = age;

public void show ()

{

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

Trong chuong trinh 4.4c, ta chi y dén ham khoi tao cua 16p, ham nay c6 hai bién cuc bo 1a name
va age, tring véi cac bién cua 16p. Do do6, trong pham vi ham nay, bién this.name va this.age s&
chi céc bién cua 16p, con cac bién name va age s€ chi cac bién cuc bd caa ham. Cho nén, cac 1énh
gan van thyc thi nhu trong chuong trinh 4 .4a.

4.1.2 Su ké thira

Sy ké thira duoc str dung khi mudn tao mét 16p méi tir mot 16p da biét. Khi o, tat ca cac thude
tinh va phuong thirc ciia 10p ¢t déu tré thanh thudc tinh va phuong thirc ciia 16p méi. Lép cii
duoc goi 1a 16p cha, l6p maéi duge goi la 16p con.

Khai bdo l6p ké thiva

Khai bao 16p ké thira duge thuc hién bai tir khoa extends:

<thudéc tinh> <tén 16p con> extends <tén 1lép cha>

{

}
Chuong trinh 4.5a minh hoa viéc tao mot 16p Nhan vién (Employee) duoc ké thira tir 16p Person
da dugc xdy dung trong phan 4.1.1.

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

{

58



public float salary;

// Phuong thtc kh&i dung
public Employee (String name, int age, float salary)
{

super (name, age);

this.salary = salary;

Khi d6, doan chuong trinh ctia chuong trinh 4.5b van in ra dong thong bao “Minh is 21 years
old!” vi khi d6 d6i twong myEmployee goi dén phuong thirc show() dugc ké thira tir 16p Person.

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

Khai bdo phwong thirc nap chong

Khi mudn thay d6i noi dung ciia cac phuong thirc duoc ké thira tir 16p cha, ta dung cach khai bao
phuong thirc nap chong. Thyc ra 1a khai bao lai mot phuong thirc méi ¢ cung tén va kiéu véi mot
phuong thtrc da cé trong 16p cha.

Chuong trinh 4.6a s& khai bao nap chong phuong thirc show() cua 16p Employee ma khong ding
lai phuong thirc show() cua l6p Person niia.

Chwong trinh 4.6a
package vidu.chuong4;
class Employee extends Person
{
public float salary;

// Phuong thuc khéi dung
public Employee (String name, int age, float salary)
{

super (name, age);
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this.salary = salary;

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

+ salary + “$/month”);

Khi d6, doan chuong trinh 4.6b s€ in ra dong thong bao “Minh has a salary of 300$/month” thay
vi dong thong bao “Minh is 21 years old!” nhu trong chuong trinh 4.5b. Li do 1a liic nay, dbi
tuong myEmployee s€ goi phuong thitc show() ctia 16p Employee ma khong goi phuong thiic
show() cua 16p Person nira.

Chuong trinh 4.6b
package vidu.chuong4;
class EmployeeDemo?2
{
public static void main (String argsl(])
{
Employee myEmployee = new Employee (“Minh”, 21, 300f);
myEmployee.show () ;

Quy tiic truy nhip trong ké thira
Céc quy tic nay quy dinh kha ning truy nhép cta 16p con dbi véi cac thude tinh va phuong thirc
cua lop cha:

e private: chi dugc truy nhap trong pham vi 16p cha, 16p con khong truy nhap duge. Tat ca
céc 16p ngoai 16p cha déu khong truy nhap dugc.

e protected: 16p con c6 thé truy nhap dugc. Tat ca cac 16p khong ké thira tir 16p cha déu
khong truy nhap duoc.
e final: 16p con co thé sir dung dugce nhung khong thé khai bao nap chong duoc.

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

4.2 KE THUA BOI

Nham tranh nhitng nhap nhing cua tinh chat da ké thira cia C++, Java khong cho phép ké thira
tryc tiép tir nhiéu hon mot 16p cha. Nghia 13 Java khong cho phép da ké thira tryc tiép, nhung cho
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phép cai dit nhidu giao tiép (Interface) dé c6 thé thira hudng thém cac thudc tinh va phuong thirc

cua cac giao tiep do.

4.2.1 Giao tiép

Khai bdo giao tiép

C1 phap khai bao mét giao tiép nhu sau:

Luuy:

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

{

}

Tinh chit: tinh chit cia mot giao tiép ludn 1a public. Néu khong khai bao twdng minh thi
gia tri mdc dinh ciing 1a public.

Tén giao tiép: tuan thu theo quy tic dat tén bién cia java.

Danh sach cac giao tiép: danh sach cac giao tiép cha di dugc dinh nghia dé ké thira, cac
giao tiép cha duoc phan cach nhau boi dau phdy. (Phan trong ngodc vudng “[]” 1a tuy
chon).

Mot giao tiép chi c6 thé ké thira tir cac giao tiép khac ma khong thé dugc ké thira tir cac
16p san co.

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

{
}

Chwong trinh 4.7
package vidu.chuong4;

public interface Product

Khai bdo phwong thirc ciia giao tiép

C1 phap khai bao mot phuong thirc cua giao tiép nhu sau:

[public] <kiédu gid tri tra vé> <tén phuong thic> ([<cic tham sb>])
[throws <danh s&ch ngoai 1é>];

Tinh chit: tinh chat ciia mot thudc tinh hay phuong thirc cua giao tiép ludn 1a public.

Néu khong khai bao twong minh thi gia tri mac dinh ciing 1a public. Ddi véi thude tinh,

thi chét chat luén phai thém 1 hang (final) va tinh (static).

Kiéu gia tri tra vé: c6 thé 1a cac kiéu co ban cua java, ciing c¢6 thé 1a kiéu do nguoi dung

tu dinh nghia (kiéu ddi tuong).

Tén phwong thirc: tuan thu theo quy tic dat tén phuong thirc cua 16p

Cic tham s6: néu c¢6 thi mdi tham s duge xac dinh bang mot cap <kiéu tham s6> <tén

tham s6>. Cac tham sé dugc phan cach nhau boi ddu phay.

Cac ngoai 1€: néu co6 thi moi ngoai I¢ dugce phan cach nhau boi dau phay.
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Luuy:

e Cac phuong thirc ctia giao tiép chi duoc khai bao dudi dang mau ma khong c6 cai dit chi
tiét (c6 diu cham phiy ngay sau khai bao va khong c6 phan cai dit trong dau “{}”). Phan
cai dat chi tiét cua cac phuwong thirc chi duge thyuc hién trong cac 16p (class) st dung giao
tiép do.

e Cac thudc tinh cta giao tiép ludn co tinh chét 1a hang (final), tinh (static) va public. Do dé,
can gan gia tri khoi dau ngay khi khai béo thudc tinh cua giao tiép.

Chuong trinh 4.8 minh hoa viéc khai bdo mot thudc tinh va mot phuong thic cua giao tiép
Product da dugc khai bao trong chuong trinh 4.7: thudc tinh luu nhan hi¢u cua nha san Xuét san
pham; phuong thirc dung dé truy xuat gia ban ciia san pham.

Chwong trinh 4.8

package vidu.chuong4;

public interface Product

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

4.2.2 Str dung giao tiép

Vi giao tiép chi dugc khai bao dudi dang cac phuong thirc mau va cac thude tinh hiang nén viéc st
dung giao tiép phai thong qua mot 10p o cai dit giao tiép d6. Viéc khai bao mot 10p co cai dat
giao tiép duoc thyc hién thong qua tir khoa implements nhu sau:

<tinh chdt> class <tén 1lép> implements <cac giao tiép>

{

}

e Tinh chit va tén 16p duogc st dung nhu trong khai béo 16p thong thudng.

e Cac giao tiép: mot 16p 6 thé cai dit nhidu giao tiép. Cac giao tiép dugc phan cach nhau
boi déu phdy. Khi do, 16p phai cai dat cu thé tit ca cac phuong thirc cua tit ca cac giao
tiép ma né st dung.

Luuy:

e Mot phuong thirc duoc khai bao trong giao tiép phai duoc cai dat cu thé trong 16p co cai
dit giao tiép nhung khong dugc phép khai bao chong. Nghia 14 s6 lugng cac tham sb cua
phuong thirc trong giao tiép phai duoc gitr nguyén khi cai dat cu thé trong 16p.

Chuong trinh 4.9 minh hoa viéc cai dat mot 16p gidy (Shoe) cai dit giao tiép Product véi cac
thudc tinh va phuong thirc da dugc khai bao trong chuong trinh 4.8.

Chwong trinh 4.9
package vidu.chuong4;

public class Shoe implements Product

{
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// Cai d&it phuong thtic duoc khai bdo trong giao tiép
public float getCost ()
{

return 10f;

// Phuong thtic truy nhdp nhin hiéu san phém
public String getMark()

{
return MARK;

// Phuong thiic main
public static void main(String args(])
{
Shoe myShoe = new Shoe();
System.out.println (“This shoe is ” + myShoe.getMark() +
“ having a cost of $” + myShoe.getCost());

Chuong trinh 4.9 s€ in ra dong: “This shoe is Adidas having a cost of $10”. Ham getMark() s€ tra
vé nhin hiéu cua san pham, 13 thudc tinh da dugc khai bao trong giao tiép. Ham getCost() 1a cai
dit riéng cta 16p Shoe ddi véi phuong thitc di duoc khai béo trong giao tiép Product ma né st
dung, cai dat nay tra vé gi tri 10 d6i vai 16p Shoe.

4.3 LOP TRUU TUQNG

Lop triru tugng 1a mot dang 16p dac biét, trong d6 cac phuong thirc chi dugc khai bao ¢ dang
khuon mau (template) ma khong dugce cai dat chi tiét. Viéc cai dat chi tiét cac phuong thue chi
dugc thyc hién ¢ cac 16p con ké thira 16p triru tugng do.

Lép triru tuong duoc sir dung khi mudn dinh nghia mot 16p ma khong thé biét va dinh nghia ngay
duogc céc thude tinh va phuong thirc cua no.

4.3.1 Khai bao
Khai bao lop trieu twong

Lop triru tugng dugce khéi bao nhu cach khai bao cac 16p thong thuong, ngoai trir 6 thém tir khoa
abstract trong phan tinh chat:
[public] abstract class <tén 1lép>
{
}
e Tinh chit: mic dinh 13 public, bit budc phai c6 tir khod abstract dé xac dinh day 1a mot
16p triru tuong.
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e Tén 16p: tudn thi theo quy tic dat tén 16p thong thuong cua java.
Luuy:
e Lop triru twong ciing c6 thé ké thira mot 16p khac, nhung 16p cha ciing phai 1a mot 16p triru
tuong. (Khai bao ke thira thong qua tir khoa extends nhu khai bao k¢ thira thong thuong).
Chuong trinh 4.10 khai bao mdt 16p triru tugng 1a 16p dong vat (Animal) mot cach chung chung.

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

}

Khai bao phwong thirc ciua lop trivu twong

Tat ca cac thudc tinh va phuong thirc cta 16p triru twong déu phai khai bao 14 triru twong. Hon
nita, cic phuong thirc ciia 16p triru twong chi duoc khai bao & dang khudn mau ma khong co phan
khai béo chi tiét. Ca phap khai bao phuong thirc ciia 16p triru twong:
[public] abstract <kiéu dit 1liéu tra vé> <tén phuong thuc>
([<cdc tham sb6>]) [throws <cdc ngoai 1é>];

e Tinh chit: tinh chat cia mot thudc tinh hay phuong thirc ciia 16p triru tugng luén 1a
public. Néu khong khai bao twong minh thi gia tri mac dinh ciing 1 public.

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

e Tén phuong thirc: tuan thii theo quy tic dat tén phuong thirc ctia 16p

e Céc tham s6: néu c6 thi mdi tham sé dugc xac dinh béng mot cap <kiéu tham sb> <tén
tham s6>. Cac tham sd duge phan cach nhau bai ddu phay.

e Cac ngoai 1&: néu co thi mdi ngoai 1¢ dugc phan cach nhau bai ddu phay.

Luu y:

e Tinh chét cta phuong thic triru tugng khong duoc 13 private hay static. Vi phuong thic
triru twong chi duge khai bao chi tiét (nap chdng) trong cac 16p dan xuat (16p ké thira) cua
16p triru twong. Do d6, néu phuong thirc 1a private thi khong thé nap chong, néu phuong
thirc 1a static thi khong thé thay doi trong 16p din xuat.

e Phuong thirc triru twong chi dugc khai bao dudi dang khuén méau nén khong c6 phan déu
moéc “{}” ma két thuc bang dau cham phay “;”.

Chuong trinh 4.11 khai bao hai phuong thirc cia 1op triru tugng Animal trong chuong trinh 4.10:
Phuong thirc getName() tra vé tén loai dong vat, du chua biét tén cu thé loai nao nhung kiéu tra vé
1a String. Phuong thirc getFeet() tra vé sb chan cua loai dong vat, ciing chua biét cu thé 1a bao
nhiéu chan nhung kiéu tra vé 12 int.
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Chuwong trinh 4.11
package vidu.chuong4;
abstract class Animal
{
abstract String getName () ;
abstract int getFeet();

4.3.2 Str dung 16p triru twgng

Lép triru twong duge sir dung thong qua cac 16p dan xuit cta nd. Vi chi ¢6 cac 16p dan xuit méi
cai dit cu thé cac phuong thirc duoc khai bao trong 16p triru tuong.

Chuong trinh 4.12a khai bao 16p vé loai chim (Bird) ké thira tir 16p Animal trong chuong trinh
4.11. Lop nay cai dat chi tiét hai phuong thirc di duge khai bao trong 16p Animal: phuong thirc
getName() s& tra vé tén loai 1a “Bird”; phuong thirc getFeet() tra vé sb chan cua loai chim 1a 2.

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

return “Bird”;

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

return 2;

Chuong trinh 4.12b khai bao 16p vé loai méo (Cat) ciing ké thira tir 16p Animal trong chuong trinh
4.11. Lop nay cai dat chi tiét hai phuong thirc di duge khai bao trong 16p Animal: phuong thic
getName() s& tra vé tén loai 1a “Cat”; phuong thirc getFeet() tra vé sb chan cua loai meo 1a 4.

Chwong trinh 4.12b
package vidu.chuong4;
public class Cat extends Animal

{

// Tra vé& tén loai meéo
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public String getName ()
{

return “Cat”;

// Tra v& sb chan cua loai méo
public int getFeet ()
{

return 4;

Chuong trinh 4.12c st dung lai hai 16p Bird va Cat trong cdc chuong trinh 4.12a va 4.12b.
Chuong trinh nay sé& hién thi hai dong thong bao:

The Bird has 2 feets

The Cat has 4 feets

Chwong trinh 4.12¢
package vidu.chuong4;
public class AnimalDemo
{
public static void main(String argsl])
{
Bird myBird = new Bird() ;
System.out.println (“The ” + myBird.getName () + “ has ”
+ myBird.getFeet () + “ feets”);
Cat myCat = new Cat();
System.out.println (“The ” + myCat.getName () + ™ has ”
+ myCat.getFeet () + Y feets”);

4.4 DA HINH
4.4.1 Nap chong
Java cho phép trong cting mot 16p, ¢ thé khai bao nhiéu phwong thirc c6 cung tén. Nap chong 1a
hién tugng cac phuong thirc ¢6 cung tén. Cé hai kiéu nap chong trong Java:
e (Cac phuong thurc cua cung mdt 16p c6 cung tén. Khi hai phuong thitc ctia mot 16p ¢ cung
tén thi bit budc chung phai cé:
— Hoic danh sach cac tham s khac nhau

- Hodc kiéu tra vé khac nhau
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- Hoic két hop hai diéu kién trén.
Néu khong, java s& khong phan biét duoc chung. Vi du néu trong cliing mét 16p:
// Chép nhan duoc
public int add(int x, int y) {..}
public float add(float x, int y){..}

// Khdng chip nhan dugc

public int add(int x, int y){..}

public int add(int x, int y){..}
Phuong thure cta 16p con c6 cung tén véi phuong thire cta 16p cha. Trong truong hop nay,
cac phuong thirc nap chong co thé co cuing danh séch tham sb va c6 cung kiéu tra vé (xem
lai phan khai bao phuong thirc nap chdng trong muc ké thira 4.1.2).

4.4.2 Pa hinh

Pa hinh 1a viéc triéu goi dén cac phuong thirc nap chong cuia d6i twong. Khi mot phwong thirc nap

chong duoc goi, chuong trinh s€ dua vao ki€u cac tham so va kiéu tra vé d¢ goi phuong thirc cta

d6i twong cho phu hop.

Chuong trinh 4.13 minh hoa vi¢c khai bao nhiéu ham add() dé cong hai sb hodc cong hai xau ki

tu.

{

Chuong trinh 4.13
package vidu.chuong4;

public class Operator

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

return (x + y);

// Cbébng hai sb& thuc
public float add(float x, float vy)
{

return (x + y);

// Cébng hai chudi ki tu
public String add(String a, String Db)
{

return (a + b);

// Ham main
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public static void main (String argsl([])
{
Operator myOperator = new Operator():;
System.out.println (“The (5+19) is ” + myOperator.add(5, 19));
System.out.println (“"The (\”7ab\” + \”cd\”) is \””
+ myOperator.add (“ab”, “cd”) + “\"");

Chuong trinh 4.13 s€ hién thi ra hai dong thong bao:
The (5+19) is 24
The (‘ab’ + ‘cd’) is ‘abcd’
Trong 16p Operator c6 hai phuong thirc cling tén va cing c¢6 hai tham s dau vao 1a add(). Khi
chuong trinh thyc thi 1énh myOperator.add(5, 19), chwong trinh s& tu d6i chiéu cac kiéu tham sb,
thdy 5 va 19 c6 dang gan véi kiéu int nhat, nén phuong thirc add(int, int) s& duoc goi va tra vé gia
tri 1a 24.
Khi chuong trinh thuc thi 1énh myOperator.add(“ab”, “cd”), chuong trinh sé& ty d6i chiéu cac kiéu
tham sd, thdy ‘ab’ va ‘cd’ ¢6 dang gan véi kiéu String nhat, nén phuong thirc add(String, String)
s& duoc goi va tra vé gia tri 13 ‘abed’.
Luuy:
e  Khi goi ham véi cac kiéu dit liéu khac véi cac ham di dugc khai bdo, s& co su Chuyén
d6i kiéu ngam dinh dién ra. Khi khong thé thuc hién chuyén dbi kiéu ngdm dinh, java s&
phat sinh mot thong bao 15i.
Chéang han, trong chuong trinh 4.13, néu ta thyc thi 1énh myOperator.add(4.0f, 5) c6 dang
add(float, int), chwong trinh s& chuyén ngdm dinh s6 nguyén 5 thanh float (chuyén tir kiéu int sang
float thudc dién néi rong kiéu, 1a kiéu chuyén ngdm dinh trong java) dé co thé str dung dang dugc
khai bao add(float, float) va két qua sé& 1a 9.0f.
Néu ta thyc thi 1énh myOperator.add(‘ab’, 5) c6 dang add(String, int), vi int khong thé chuyén
ngam dinh thanh String nén 1énh nay s& phat sinh 16i. Dé tranh 15i nay, phai chuyén d6i kiéu
tuong minh cho s6 5 thanh kiéu String bang mét trong cac cach sau:
myOperator.add (Yab”, (new Int(5)).toString());
myOperator.add(Yab”, 5 + ”7);

4.5 CASE STUDY 11

Trong phan nay, chung ta s& viét mot chuong trinh quan 1i nhan vién ciia mot cong ty. Bao gdm
cac 16p chinh:
e Loép Human 1a mot 16p triru tugng, chi c6 mot phuong thirc duy nhat 1a show().
e Lop Person 1a 16p ké thira tir 16p Human, c6 hai thudc tinh 13 tén (name) va tudi (age). Dé
dong goi dir li¢u cac thudc tinh nay c6 dang private va cac phuong thure truy nhap ching
(get va set). Ngoai ra 16p ndy con cai dit phuong thirc show() ké thira tir 16p triru twong
Human.
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e L6p Employee 1a 16p ké thira tir 16p Person, ¢6 thém thudc tinh 1a lwong (salary). Thudc
tinh nay ciing c6 dang private dé déng goi dir lidu va can cac phuong thirc truy nhap
get/set. Lop nay cai dat lai phuong thue show(). Hon nira, 16p Employee con c6 thém hai
phuong thirc addSalary() va addSalary(float) dé tinh ting lwong cho nhdn vién: mot
phuong thire ting luong theo ti 16 mic dinh 1a 10% (khong can tham s6), va mdt phuong
thirc tang theo gia tri cu thé dua vao (can tham sb).

Céc phan tiép theo s& trinh bay phan cai dit chi tiét cho cac 16p nay.
4.5.1 Lo6p Human

Lép Human 13 mot 16p triru tuong, chi c6 mot phuong thirc duy nhét 1a show(). Pay 14 ndi dung
tap tin Human.java.

Chuong trinh 4.14a
package wvidu.chuong4;
abstract class Human
{

abstract void show () ;

4.5.2 Lop Person

L&p Person 1a 16p ké thira tir 16p Human:
e (0 hai thudc tinh 14 tén (name) va tudi (age) c6 dang private

e Céc phuong thirc truy nhap cac thudc tinh name (getName() va setName(String)) va age
(getAge() va setAge(int)).

o Cai dit chong phuong thirc show() ké thira tir 16p triru tugng Human.

Pay 1a ndi dung tap tin Person.java.

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

private String name;

private int age;

// Phuong thiic khéi dung khéng cé tham sé
public Person ()
{

super () ;

name =

AW/
’
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// Phuong thtc khdi dung cé tham sb
public Person (String name, int age)

{
this.name = name;

this.age = age;

/* Phuong thtc truy nhédp thubdc tinh name */
public String getName ()
{

return name;

public void setName (String name)

{

this.name = name;

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

return age;

public void setAge (int age)
{

this.age = age;

// Khai b&o nap chdng
public void show ()
{

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

4.5.3 Lop Employee

Lép Employee 14 16p ké thira tir 16p Person:

e (o thém thudc tinh 1a lwong (salary) ciing c6 dang private dé dong goi dir lidu va can cac
phuong thirc truy nhap get/set.

e Ldp nay cai dat lai phuong thitc show().
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e (o thém hai phuong thirc addSalary() va addSalary(float) dé tinh ting lwong cho nhan

vién: phuong thirc addSalary() ting lwong theo ti 1& mic dinh 1a 10% (khong can tham
s0), phuong thie addSalary(float) ting theo gia tri cu thé dua vao (cin tham sb).

Sau day la ndi dung tap tin Employee.java

Chuwong trinh 4.14c

package vidu.chuong4;

class Employee extends Person

{

private float salary;

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

super () ;

salary = 0f;

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

super (name, age);

this.salary = salary;

/* Phuong thtuc truy nhdp thudc tinh salarry */
public float getSalary()
{

return salary;

public void setSalary(float salary)
{

this.salary = salary;

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

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

salary = salary*1l.1f;

public void addSalary(float addition)
{

salary += addition;

Luwu y: Trong phuong thirc nap chdng show() cta 16p Employee; ta phai dung cac phuong thirc
public duoc ké thira tir 16p Person 14 getName() va getAge() dé truy nhap dén thudc tinh name va
age ma khong thé truy xuat truc tiép. Li do 13 cac thudc tinh name va age c6 dang private trong
16p Person nén khong thé truy xuit truc tiép trong cac 16p dan xuat. Do do, ta phai truy xuét

chung thong qua cac phuong thire truy nhap public cua 16p Person.

4.5.4 Chuong trinh demo

Chuong trinh 4.14d chira ham main dé chay minh hoa viéc sir dung céc 16p Person va Employee.

DPay la ndi dung cua tép tin Casestudy2.java

Chuwong trinh 4.14d
package vidu.chuong4;
public class Casestudy?2
{
// Ham main
public static void main (String argsl(])
{
// Su dung 1dp Person

myPerson.show () ;

// St dung 16p Employee

myEmployee.show () ;

// Tédng luong theo mdc dinh
myEmployee.addSalary () ;
myEmployee.show () ;

// Tang luong 1én $50
myEmployee.addSalary (50f) ;
myEmployee.show () ;

Person myPerson = new Person (“Vinh”,

Employee myEmployee = new Employee (“Vinh”,

25,

300f) ;
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Chuong trinh 4.14d s& hién thi ni dung nhu sau:

Vinh is 25 years old!

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

Dong thir nhit in ra dong thong bao theo phuong thirc show() ctia 16p Person. Dong thir hai ciing
hién thi théng bao theo phwong thirc show() ctia 16p Employee di dwoc khai bao nap chong. Dong
thr ba hién thi thong bao sau khi di ting lwong theo mic dinh (10%) tir 300$ 1én 330$. Dong thir
tu hién thi thong bao sau khi ting lvong thém mét l1an nita v6i luong tang 1a 508 tir 3308 1én 3808.

TONG KET CHUONG 4

No6i dung chuong 4 di tap trung trinh bay cic van dé co ban lién quan dén k¥ thuat lap trinh

huéng d6i tuong trong Java:

Mot 16p trong java duoc khai bao véi tir khod class, véi cac tinh chat co thé co 1a public,
final hoac abstract.

Khi khai bdo mot 16p 1a triru tuong thi cdc phuong thire ciia n6 cling dugc khai béo 1a triru
tugng va chi khai bao dang khudén mau ma khdng dugc khai béo chi tiét.

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

C6 thé khai bao mot 10p ké thira tir mot 16p khac thong qua tir khoa extends. Mot 16p java
chi co thé dugc ke thura tir nhiéu nhat mét 1op cha ma thoi.

Trong ké thira, 16p con c6 thé dinh nghia lai (nap chong) cac phuong thirc dugc ké thira tir
16p cha.

Mot giao tiép trong java dugc khai bao thong qua tir khoa interface. Cac thudc tinh ctia
giao tiép phai 1a thudc tinh hang (final) va static. Cac phuong thic chi dugc khai bao dudi
dang khudn mau ma khong dugc cai dat chi tiét.

C6 thé khai bao mot giao tiép ké thira tir mot giao tiép khac ciing bang tir khoa extends.
Mot giao tiép trong java c6 thé duoc ké thira tir nhidu giao tiép khéc.

Mot giao tiép trong java chi duoc sir dung théng qua mot 16p java cai dat cu thé giao tiép
d6. Khi do, 16p java phai cai dat chi tiét tit ca cac phuwong thirc duge khai béo trong giao
tiép.

Trong mét 16p java, c6 thé khai bao nhiéu phuong thirc ¢6 cung tén. Khi thyc thi, chuong
trinh s& tu dong chon phuong thirc c6 khudén mau kiéu tham sd trung voi 1énh dé thuc hién
Iénh tuong Gng.

CAU HOI VA BAI TAP CHUONG 4

1. Trong cac khai bao 16p sau, khai bao nao la ding:

a.class myClass

b. Class myClass
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C.public class MyClass

d. Public class MyClass

Trong cac khai bao phuong thirc ciia mdt 16p (khong triru tugng) sau, khai bdo nao la dung:
a. String getName{return name;}

b. string getName () {return name;}

C. String getName () {return name;};

d. String getName () ;

Trong cac khai bdo phuong thirc ctia mot 16p triru tuong sau, khai bao nao la dung:

a. abstract String getName{return name;}

b. abstract String getName () {return name;}

C. abstract String getName () {return name;};

d. abstract String getName () ;

Trong cac khai bao mot giao tiép sau, khai bao nao 1a dung:

a.public abstract MyInterface({..}

b. public class MyInterface{..}

C.public interface MyInterface({..}

d. public interface MyInterface();

Trong cac khai bao ké thira 16p sau, gia sir Aclass va Belass 13 cac 16p co6 san, khai bao nao 1a
dang:

a.publicclass MyClass extends Aclass{..}

b. public class MyClass Extends Aclass{..}

C.public class MyClass extends Aclass, Bclass{..}

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

Trong cac khai béo ké thira giao tiép sau, gia sir Ainterface va Binterface 1a cac giao tiép c6
san, khai bo ndo 1 dung:

a.public interface MyInterface extends Ainterface({..}

b. public interface MyInterface Extends Ainterface{..}

C.public interface MyInterface extends Ainterface, Binterface({..}

d. public interface MyInterface extends Ainterface, extends
Binterface{..}

Trong cac khai bdo mét 16p sir dung giao tiép sau, gia st Ainterface va Binterface 14 cac giao
tiép c6 san, khai bao nao 1a dung:
a.public class MyClass extends Ainterface{..}
b. public class MyClass implements Ainterfacef{..}
C.publicclass MyClass implements Ainterface, Binterface({..}
d. public class MyClass implements Ainterface, implements Binterface{..}
Xét doan chuong trinh cai dit mot 16p st dung mot giao tiép sau:
public interface MyInterface(

public void show (String a);
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10.

11.

}
// Khai bdo 1ép su dung giao tiép
public class MyClass implements MyInterface(

}
Khi d6, 16p MyClass chi c6 duy nhit mot phuong thirc cai dat chi tiét phuong thirc show cua
giao tiép Mylnterface. Trong cic cach cai dit sau, cach nao 1a dung:
a.public int show(String a){ System.out.println(a);}
b.publicvoid show () { System.out.println (“Show!”);}
C.publicvoid show (String a){ System.out.println(a);}
d.public void show(String a, String b){ System.out.println(a+b);}
Xét doan chuong trinh cai dit phép toan cong véi cac sd hang co kiéu khac nhau:
public class MyOperator {
public static int add(int a, int b) {return a+b;}
public static float add(float a, float b) {return a+tb;}
public static double add(double a, double b) {return a+tb;}
public static String add(String a, String b) {return a+tb;}
}
Khi ta goi 1énh MyOperator.add(-5, 100), chuong trinh s€ goi phuong thiic nao?
a. add (int, int)
b. add (float, float)
C. add (double, double)
d. add (String, String)
€. Théng bao 156i
Ciing vo&i 16p MyOperator trong bai 9, khi ta goi Iénh MyOperator.add(5.0d, 100f), chuong
trinh s€ goi phuong thirc nao?
a. add (int, int)
b. add (float, float)
C. add (double, double)
d. add (string, String)
€. Théng bao 161
Ciing véi 16p MyOperator trong bai 9, khi ta goi 1énh MyOperator.add(“abcd”, 100f), chuong
trinh s€ goi phuong thirc nao?
a. add (int, int)
b. add (float, float)
C. add (double, double)
d. add (Sstring, String)

€. Théng bao 161

12. V& su khéac nhau giita 16p va giao tiép trong java, nhimg nhan dinh nao sau day 1a ding:
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a. Lép duogc ké thua tbéi da tu mdét 1ép khac, giao tiép cé thé ké

tlt nhiéu giao tiép khéc.

b. Lop cé thé k& thwa tu giao tiép, nhung giao tiép khéng duoc ké&

tu céac 1lop.

C. Thuéc tinh cua 16p cé6 thé céd tinh chidt bdt ki, thudc tinh cua

tiép phai 1a hi3ng sbé va tinh.

thua

thua

giao

d. Phuong thitic cua 1lép cbé thé duoc cai dit chi tiét, phuong thtc cia

giao tiép chi dugc khai bdo & dang khudn miu.
13. Xét doan chwong trinh khai bao hai 16p ké thira nhau nhu sau:
public class Person ({

public void show () {System.out.println (“"This is a person!”);}

}

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

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

}
Khi @6, doan chuong trinh sau s& hién thi thong bao nao?
public class Demol ({
public static void main (String args[]) {
Employee myEmployee = new Employee();
myEmployee.show () ;

}

a. This is a person!.

b. This is the employee 0.
C. Théng bao 158i.

d. Khéng hién thi gi ca.

14. Ciing voi hai 16p Person va Employee trong bai 14. Poan chuong trinh sau sé hién thi thong

bao nao?
public class Demo2 {
public static void main (String args[]) {
Employee myEmployee = new Employee();
myEmployee.show (10) ;

}

a. This is a person!.

b. This is the employee 10.
C. Théng bao 158i.

d. Khéng hién thi gi ca.
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15.

16.

17.

Viét mot chuong trinh khai bdo mét 16p vé cac hinh chit nhat Rectangle. Lop ndy ¢ hai thudc
tinh cuc bo 14 chiéu rong va chiéu dai cua hinh. Viét hai phuong thirc khoi dung tuong minh
cho 16p nay: Mot khoi dung voi mot tham s6 kiéu int, khi d6, chiéu rong va chiéu dai dugc
thiét 1ap thanh gi4 tri tham s6 dua vao (hinh vudng). Mot khoi dung voi hai tham sé kiéu int
tuong mg 1a chidu rong va chiéu dai.

Viét mot giao tiép khai bao cac phép toan cong hai s6, cong hai xau, cong xau va sb. Sau d6
viét mot 16p cai dat giao tiép do.

Viét mot 16p triru tugng vé cac hinh phéing, trong d6 khai bao cac phuong thuc tinh chu vi va
dién tich cta hinh. Sau d6 viét ba 16p ké thira tir 16p triru twong d6 1a: 16p hinh vuéng, 16p
hinh chit nhat va 16p hinh tron. Ty thiét 1ap céc thudc tinh cuc bd can thiét cho mdi 16p con va
khai bédo nap chong hai phuong thirc ban dau trong mdi 16p con.
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CHUONG 5
BIEU DIEN VA CAI PAT
CAC CAU TRUC DU LIEU TRUU TUQNG TREN JAVA

Noi dung chuwong nay tap trung trinh bay viéc cai dat mot sd giai thuat va cac cdu tric di liéu triru
tuong trén java. Cac giai thuat bao gom:

e Phuong phéap duyét va d¢ qui

e Phuong phép sip xép va tim kiém
Céc cu tric dit liéu triru tuong bao gdm:

e Ngin xép va hang doi

e Danh sich lién két

e Cay nhi phan

e Ddthi

5.1 PHUONG PHAP DUYET VA PE QUI
5.1.1 Cac phuwong phap duyét

Céc phuong phap duyét thuong xuét hién trong bai toan to hop nham tim kiém tat ca cic trang
thai (t6 hop) c6 thé c6 ctia mot tap cac trang thai, hodc tim ra mot t6 hop thoa man tét nhat mot sd
yéu cau xac dinh trong sb cac trang thai cta tip hop. Cac phuwong phap duyét thong thudng bao
gom:

e Phirong phdp duyét toan bé: Duyét qua tat ca cac trang thai c6 thé co cua tdp hop. Phuong
phép nay pht hop véi bai toan liét ké va voi cac tap hop c6 sb lugng cac trang thai 1a du
nho dé khong ton thoi gian duyét.

e Phuwong phdp duyét chon loc: Thudng ap dung khi sé lugng trang thai cua to hop 1a rat
16n, khong thé st dung phuong phap duyét toan bd. Phuong phép nay chi ding cho cac
bai toan tim kiém mét (hoac mot sé) trang thai tot nht (theo mot s6 tiéu chi xac dinh) cua
t6 hop bang cach chi duyét theo mot s6 trang thai dugc cho 1a ¢6 kha ning tim duoc két
quéa cao nhat. Mot sb thuat toan duyét theo phuwong phap nay thuong duoc dp dung trong
linh vyc tri tu¢ nhan tao nhu thuat toan A*, thudt toan nhanh va bién, thudt toan a/ f .

Ngoai ra, tuy thudc vao céach thirc biéu dién dit liéu cua trang thai (céu tric dir liéu), nguoi ta su
dung cac phuong phap duyét khac nhau:

e Duyét trén mang

e Duyét trén cay

e Duyé¢t trén dd thi
Céc phuong phap duyét nay s& duoc trinh bay trong cac muyc twong tng vé cac ddi twong danh
sach tuyen tinh (duyét trén mang), cdy nhi phan (duyét trén cay), do thi (duyét trén do thi).
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5.1.2 Phuong phap dé qui
Phwong phap dé qui: duoc dinh nghia theo qui nap toan hoc, mot ddi twong duoc biéu dién qua
chinh n6 v&1 mot pham vi nho hon.
Vi duy, dinh nghia sb Fibonacy thtr n:
F(n) = F(n-1) + F(n-2) vdi n>2
F(l) = F(2) =1
la mot dinh nghia mang tinh d¢ qui.
Giai thuat dé qui: 1a phuong phap giai bai toan bang cach rit gon bai toan thanh mot (hodc mot
s0) bai toan con twong tu nhu vay nhung véi dit liéu nho hon véi trang thai ding ton tai.
Vi du, thu tuc tinh ) Fibonacy thr n:
int Fibo (int n) {
if(n == || n == 2) return 1;
return (Fibo(n-1) + Fibo(n-2));
}
1a mot giai thuat dé qui. N6 tinh sé Fibonacy thtr n théng qua viéc tinh hai s6 nhé hon trude no 1a
s6 thir n-1 va n-2. Diéu kién ding 14 s6 thir 1 va sé thr 2 1a 1.

5.2 PHUONG PHAP SAP XEP VA TiM KIEM
5.2.1 Cac phuwong phip sip xép

Hién nay, c6 rat nhiéu phuong phap sap xép khac nhau:

e Sip xép nbi bot (bubble sort)

e Sip xép chén (insertion sort)

e Sip xép chon (selection sort)

e Sip xép vun dong (heap sort)

e Sép xép tron (merge sort)

e Sap xép nhanh (quick sort)
Noi dung phan nay sé& trinh bay viéc cai dat giai thuat sip xép nhanh (quick sort). Vi viéc sip xép
thuong gén lién v&i mot mang cac phﬁn ttr c6 thé so sanh dugce, cho nén giai thuat nay s€ duogc cai
dit trong 10p mang cac phan tir (Array). Viée cai dit cac giai thuat sap xép con lai dwoc coi nhu
mdt bai tap ciia phan nay.

Lép mang cdc phan tir Array

Lép nay c6 thudc tinh 1a mot mang cac phan tir. Cac phan tir cia mang c6 thé c6 kiéu bét ki,
nhung phai thoa man diéu kién 1a c6 thé so sanh duoc, khi d6, mang c6 thé sip xép dugc. Trong
phan nay, ta s& cai dat mang cac phan tir c¢6 kiéu int.

class Array{

private int *elements;
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Gidi thudt sip xép nhanh Quick Sort

Y tudng cuia giai thuat nay 1a chon mot phan tir dong vai trd 1a khoa chdt (con goi 1a diém méc),

cac phan tir nhé hon khoa chét s& phai chuyén 1én ding trude khoa chdt. Cac phéan tir 16n hon

khoa chét thi phai chuyén xudng dimg sau khoa chét. Cac budc cu thé nhur sau:

e Chon mdt phan tir (bat ki) 1am kho4 chét.

e Di tir ddu mang dén cudi mang, tim phan tr dau tién 16n hon khoa chdt, danh dau né 1a

phan tir th i.

e Di tir cudi mang 1én dau mang, tim phan tr dau tién nho hon khoa chot, danh dau no la

phan tir thi j.
e Néu i<j, d6i chd phan tir thir i va thi j.

e Sau do, di tiep theo hai chiéu, va doi cho, néu c6, cho dén khi i=j.

e Doi chd phan tir thir i (cling 14 j vao thoi diém nay) v6i phan tir chdt. Khi d6, phan tir chdt

la dGng vi tri cia n6 trong mang sap xep.

e Lap lai giai thudt trén voi hai doan cua mang: doan trude chot va doan sau chot.

e Qua trinh s& dimg khi mdi doan chi con hai phan tir.

Chuong trinh 5.1a cai dat thi tuc sip xép nhanh ciia 16p Array.

Chwong trinh 5.1a
package vidu.chuong5h;
class Array{

private int[] elements;

/* Phuong thtc truy nhdp cdc phan tu cua mang */
public int[] get () {
return elements;
}
public void set(int[] elements) {

this.elements = elements;

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

/* Phuong thtc sdp xé&p nhanh */

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

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

// Quét xubdi
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while (elements[j]>elements[pivot] && j>left)j++; // Quét ngugc
if (i<=79) { // Bbi chd hai phéan tu
tmp = elements([i];
elements[i] = elements([j];
elements[j] = tmp;
}
}while (i<=3);
if (left < J) quick (left, 7J); // S&p xép doan trudc chbdt
if (i < right) quick(i, right); // S&p xép doan sau chét

5.2.2 Cac phwong phap tim kiém
Phuong phép tim kiém s& tra vé chi s6 ctia mot phan tir néu né ¢6 mit trong mang tim kiém, tra vé
-1 néu khong c6 phan tir d6 trong mang. Cac phuong phap tim kiém co ban bao gom:

e Tim kiém tuan ty (tuyén tinh)

e Tim kiém nhi phan

e Tim kiém trén ciy
Noi dung phan nay s& trinh bay phuong phap tim kiém nhi phan. Cac phuong phap con lai dugc
coi nhu 13 bai tip clia phan nay. Phuong phap tim kiém nhi phan dugc thyc hién trén mang da sap
xép. Cac budc tién hanh nhu sau:

e Lay khoa can tim so sanh véi phan tir & giita mang di sip xép. Néu bang, két thuc tim

kiém.

e Néu nho hon, tim kiém khoa d6 trong nira diu cia mang (van theo kiéu nhj phan).

e Néu 16n hon, tim kiém khoa d6 trong nira sau ctia mang (van theo kiéu nhi phan).

e  Qua trinh két thuc khi khod bang phén tir giita mang, hoic cac doan chi con mét phan tir.
Chuong trinh 5.1b cai dat thu tyc tim kiém nhi phan trén 16p mang Array voi cac phan tir c6 kiéu
int (khoa tim kiém ciing c6 kiéu int).

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

private int[] elements;

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

this.elements = elements;
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/* Phuong thtc tim kiém */

public int search(int key) {

quick (0, elements.length-1); // S&p xép mang, dung quicksort
int low=0, hight=elements.length-1, mid;
while (low <= hight) {
mid = (low + hight)/2; // Chi sb giftta
if (key > elements[mid])
low = mid+1; // Tim nua sau
else if (key < elements[mid])
hight= mid-1; // Tim nua dau
else return mid; // Tim thiy
}
return -1; // Khoéng tim théy

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

quick (0, elements.length-1);

/* Phuong thtc sip xép nhanh */
private void quick(int left, int right) {
int i=left, j=right;

int pivot=(left+right) /2,

do{

tmp;

while (elements[i]<elements[pivot]
while (elements[j]>elements[pivot]
if (i<=7) {

tmp elements[i];

elements[i] elements[j];

elements|[j] tmp;

}

lwhile (i<=3);
if(left < j) quick(left, 7J);
if(i < right) quick (i, right);

// Pbi chd hai phén tu

// S&p xép doan trudc chbt

// S&p xép doan sau chét

xubi

// Quét
// Quét ngugc

&& i<right) i++;

§& j>left) j++;
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5.3 NGAN XEP VA HANG PQI
5.3.1 Ngin xép

Ngin xép (stack) ¢6 cac thudc tinh cuc bo:
e Mang luu cac nit cta ngin xép
Céc thao tac d6i véi ngan xép:
e Thém vao mot nat

e Lay ra mot nut
Dinh nghia mjt nut

Dé don gian, ta chi dinh nghia mot nit ¢ gia tri kiéu int:

Chuwong trinh 5.2a
package wvidu.chuongb;
public class Node{

private int value;

/* CAc phuong thtc khai dung */
public Node () {

value = 0;

public Node (int wvalue) {

this.value = value;

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

this.value = value;

Cai ddt ngan xép

e Ta coi dinh ngan x&p la cudi mang luu gilr cac nut. Do do, cac thao tac thém vao va lay ra
s€ thém vao cudi mang hodc lay nlit & cuoi mang ra.

e Mang cac gia tri dugc khai bao dong dé tiét kiém bo nhd.
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Chwong trinh 5.2b
package vidu.chuong5h;
public class MyStack({

private Node[] values;

/* Cac phuong thtc khai dung */
public MyStack() {}

public MyStack (Node[] values) {

this.values = values;

/* Phuong thtic 14y ra mét node tu stack */
public Node pop () {

Node result = null;
if ((values != null)s&é&(values.length > 0)){
result = values[values.length - 1];

// Loai bd node cudi cung

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

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

}

return result;

/* Phuong thuc thém mdt node wvao stack */

public void push (Node node) {

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

lelse( // Ngin xép da co6 di liéu

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

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

this.values = tmpNode;
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5.3.2 Hang doi

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

Céc thao tac véi hang doi:
e Thém vao mot nit vao cudi hang doi
e LAy ra mot nut tir dau hang doi

Chuong trinh 5.3 cai dat 16p hang doi.

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

private Node[] values;

/* C&c phuong thtc khai dung */
public MyQueu () {}

public MyQueu (Node[] values) {

this.values = values;

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

return result;

/* Phuong thtc thém mét node vao cubi queu */

public void insert (Node node) {

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

telsef{ // Hang doi d& cdé dit liéu

Node[] tmpNode = new Node[values.