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CHUONG 1

GIOT THIEU VE LAP TRINH HUONG POI TUONG

1.1 LAP TRINH HUONG POI TUQNG (OOP) LA GI ?

Lép trinh hudng d6i tuong (Object-Oriented Programming, viét tat 1a OOP) 1a mot phuwong phap méi trén
budc duong tién hoa cua viéc 1ap trinh may tinh, nham lam cho chuong trinh tr¢ nén linh hoat, tin cay va dé
phat trién. Tuy nhién dé hiéu dugc OOP 1a gi, chiing ta hiy bat dau tir lich st cia qua trinh l4p trinh — xem
xét OOP da tién héa nhu thé nao.

1.1.1 Lap trinh tuyén tinh

Lap trinh tuyén tinh

i dE nap chivong trinh,
dung,
i tign dur g thigt & de 1p cac clirong trinh lam
nhur tinh toan

IWlod diy héu trong chrong trinh déu 14 diy Héu todn cuc.

May tinh dau tién dugc 1ap trinh bang ma nhi phén, str dung céc cong tit co khi dé nap chuong trinh.
Cung v6i su xut hién cua cac thiét bi luu trir [én va bo nhé may tinh c¢6 dung luong 16n nén cac
ngon ngit 1ap trinh cap cao dau tién duoc dua vao st dung . Thay vi phai suy nghi trén mot ddy cac
bit va byte, 1ap trinh vién co thé viét mot loat 1énh gﬁn Vo1 tiéng Anh va sau d6 chuong trinh dich
thanh ngon nglr may. Céc ngdn ngir 1ap trinh
cap cao dau tién dugc thiét ké dé 1ap cac chuong trinh 1am cac cong viée twrong ddi don gian nhu tinh
toan. Cac chuong trinh ban dau chu yéu lién quan dén tinh toan va khong doi hot gi nhiéu & ngon
ngir 1ap trinh. Hon nira phan 16n cac chuwong trinh nay tuong dbi ngén, thudng it hon 100 dong.

Khi kha nang ciia may tinh tang 1én thi kha ning d¢ trién khai cic chwong trinh phtic tap hon ciing
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tang 1én. Cac ngdn ngit 1ap trinh ngay trude khong con thich hop ddi véi viée lap trinh doi hoi cao
hon. Céac phuong tién can thiét dé st dung lai cac phan ma chuong trinh da viét hau nhu khong co
trong ngdn ngir 14p trinh tuyén tinh. That ra, mot doan 1énh thuong phai duoc chép lip lai moi khi
chung ta ding trong nhiéu chuong trinh do d6 chuong trinh dai dong, logic ctia chuong trinh kho
hiéu. Chuong trinh dugc didu khién dé nhay dén nhiéu chd ma thudng khong c¢é su giai thich rd rang,
1am thé nao dé chuong trinh dén chd can thiét hodc tai sao nhu vay.

Ngon ngit 1ap trinh tuyén tinh khong ¢6 kha ning kiém soat pham vi nhin thiy cua céc dit liéu. Moi
dir liéu trong chuong trinh déu 1a dir liéu toan cuc nghia 1a chang c6 thé bi stra doi ¢ bat ky phan nao
ctia chuong trinh. Viée do tim cac thay doi khong mong mudn d6 cta cac phan tir dit liéu trong mot
day ma 1énh dai va vong véo da ting 1am cho céc 1ap trinh vién rat mat thoi gian.

1.1.2 Lap trinh cu tric:

R rang 1a cac ngdn ngit mdi voi cac tinh nang méi can phai duogc phat trién dé ¢é thé tao ra cac tmg
dung tinh vi hon. Vao cubi cac nam trong 1960 va 1970, ngdn ngit 1ap trinh ¢ cau tric ra doi. Cac
chuong trinh c6 cAu tric duoc td chire theo cc cong viéc ma chung thyuc hién.

V& ban chat, chuong trinh chia nho thanh cac chuong trinh con riéng r& (con goi 1a ham hay thu tuc)
thyc hién cac cong viée roi rac trong qua trinh 16n hon, phie tap hon. Cac ham nay duoc gitr cang
doc 1ap voi nhau cang nhiéu cang tot moi ham ¢6 dir liéu va logic riéng.Thong tin duge chuyen giao
giita cac ham thong qua cac tham sd, cac ham c6 thé c¢6 cac bién cuc bo ma khong mdt ai nam bén
ngoai pham vi ctia ham lai ¢ thé truy xut duoc chung. Nhu vay, cac ham c6 thé duoc xem 1a cac
chuong trinh con duoc dit chung voi nhau dé xay dung nén mot Gmg dung.

Muc tiéu 13 1am sao cho viéc trién khai cic phan mém dé dang hon dbi véi cac 1ap trinh vién ma van
cdi thién dugc tinh tin cdy va dé bao quan chuong trinh. Mot chuong trinh co cAu tric duoc hinh
thanh bang cach bé giy cac chirc ning co ban ctia chuong trinh thanh cdc manh nhé ma sau do trd
thanh cac ham. Bang cach c6 1ap cac cong viée vao trong cac ham, chuong trinh ¢ cau triic ¢ thé
lam giam kha néng cua mot ham nay anh huong dén mot ham khac. Viéc nay cting lam cho viéc tach
cac van dé tro nén dé dang hon. Su goi gon nay cho phep chung ta co thé viét cac chuong trinh sang
sua hon va gitr dugc diéu khién trén timg ham. Céc bién toan cuc khong con nita va dugc thay thé
bang céc tham s6 va bién cuc bd ¢o pham vi nho hon va dé kiém soat hon. Cach t6 chirc tdt hon nay
no6i 1én rang ching ta ¢6 kha nang quan 1y logic ctia ciu triic chuong trinh, 1am cho viéc trién khai va
bao dudng chuong trinh nhanh hon va hiru hién hon va hiéu qua hon.

Mot khai niém 16n di duoc dua ra trong 1ap trinh ¢6 ciu tric 14 sy triru twgng hoa (Abstraction).
Su triru tuong hoa co thé xem nhu kha nang quan sat mot sy viéc ma khong can xem xét dén cac chi
tiét bén trong cua nd. Trong mot chuwong trinh ¢ cau tric, ching ta chi can biét mot ham da cho ¢o
thé 1am duoc mot cong viée cu thé gi 1a du. Con 1am thé nao ma cong vige do lai thyc hién duoc la
khong quan trong, chung nao ham con tin c@y duoc thi con co thé dung n6 ma khong can phai biét n6
thuc hién ding din chirc ning cua minh nhu thé nao. Diéu nay goi la sy triru twgng hoéa theo chirc
nang (Functional abstraction) va la nén tang cua lap trinh c6 cau truc.

Ngay nay, cac ky thuat thiét ke va lap trinh c6 céu trac duoc sir rong rai. Gan nhu moi ngon ngir 1ap
trinh déu co cac phuong tién can thiét dé cho phep 1ap trinh c6 cau tric. Chuong trinh ¢6 cau trac dé
viét, d& bao dudng hon cc chuong trinh khong cau tric.

Su ning cap nhu vay cho cac kiéu dir liéu trong cac img dung ma cac 1ap trinh vién dang viét cling
dang tiép tuc dién ra. Khi do phtrc tap ctia mot chwong trinh ting 1én, sy phu thudc ciia nd vao cac
kiéu dir liéu co ban ma no xir 1y cling ting theo. Van dé trd 1 rang 1a ciu trac dir liéu trong chuong
trinh quan trong chang kém gi cac phép toan thyc hién trén ching. Diéu nay cang tr6 rd rang hon khi
kich thudc cua chuong trinh cang tang. Cac kiéu dir liéu duogc xtr Iy trong nhiéu ham khac nhau bén
trong mot chwong trinh ¢ cau triic. Khi c6 sy thay ddi trong cac dit liéu nay thi cling can phai thuce
hién ca cac thay d6i & moi noi c6 cac thao tac tac dong trén ching. Pay c6 thé 1a mot cong viée ton
thoi gian va kém hiéu qua ddi véi cac chuong trinh c6 hang ngan dong 1énh va hang traim ham tro
1én.
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Mot yéu diém nira cua viéc lap trinh c6 ciu trac 1a khi c6 nhiéu lap trinh vién Iam viéc theo nhom
cung mot ing dung nao do. Trong mot chuong trinh c6 cAu triic, cac 1ap trinh vién duoc phan cong
viét mot tap hop cac ham va cac kiéu dir liéu. Vi c6 nhiéu 1ap trinh vién khac nhau quan 1y cac ham
riéng, co lién quan dén cac kiéu di liéu dung chung nén céc thay d6i ma 1ap trinh vién tao ra trén
mot phan tur dir li€u s lam anh hu0’ng dén cong viéc cua tat ca cac nguoi con lai trong nhom. Mac du
trong boi canh lam viéc theo nhom, viée viét cac chuong trinh ¢6 cau trac thi d& dang hon nhung sai
sOt trong viéc trao d6i thong tin gitra cac thanh vién trong nhém c6 thé dan téi hau qua 1a mat rat
nhiéu thoi gian dé stra chita chuong trinh.

1.1.3 Sw triru twong hoa dir li€u:

Su triru twgng héa dir liéu (Data abstraction) tic dong trén cac dit li€u cling twong ty nhu sy triru
tuong hoa theo chic nang. Khi c6 triru tugng hoa dir liéu, cac cu trac dir liéu va cac phan tir 6 thé
duogc st dung ma khong c?m ban tim dén cac chi tiét cy thé. Chang han nhu cac s6 dau chim dong da
duoc triru tuong hoa trong tat ca cac ngon ngtr lap trinh, Ching ta khong can quan tam cach biéu
dién nhi phan chinh xac nao cho s6 dau chim dong khi gan mot gia tri, cting khong can biét tinh bat
thudng ciia phép nhan nhi phan khi nhan cac gia tri ddu cham dong. Diéu quan trong 1a cac s6 dau
chdm dong hoat dong ding dén va hiéu duoc.

Su triru twong héa dit lidu giup chung ta khong phai ban tim vé céac chi tiét khong can thiét. Néu 1ap
trinh vién phai hiéu biét vé tt ca cac khia canh cua van dé, o moi ltc va vé tit ca cac ham cua
chuong trinh thi chi it ham méi dugc viét ra, may man thay triru tuong hoa theo dit liéu di ton tai san
trong moi ngdn ngit 1ap trinh dbi véi cac dit liéu phirc tap nhu s6 diu chdm dong. Tuy nhién chi méi
gan day, ngudi ta moi phat trién cac ngdn ngit cho phép chung ta dinh nghia cac kiéu dir liéu triru
tugng riéng.

1.1.4 Lap trinh hwéng doi twong:

Khai niém huong ddi tuong dugc xay dung trén nén tang cua khai ni¢m 1ap trinh co cAu triic va su
triru tugng hoa dir licu. Sy thay ddi can ban & chd, mot chuong trinh hudéng déi tuong dugc thiét ké
xoay quanh dit liéu ma chung ta c6 thé 1am viéc trén d6, hon 1a theo ban than chirc ning ciia chuong
trinh. Diéu nay hoan toan ty nhién mot khi chung ta hiéu ring muc tiéu ciia chuong trinh 1a xu 1y dir
liéu. Suy cho cung, cong viéc ma may tinh thyc hién van thuong dugc goi la xu ly dur liéu. D liu
va thao tac lién két v6i nhau & mot murc co ban (con c6 thé goi 1a mire thip), mdi thir déu doi hoi &
thr kia c6 muc tiéu cu thé, cac chuong trinh hudng dbi twong lam twong minh mdi quan h¢ nay.

Lép trinh hudng d6i tuong lién két cau trac dir liéu voi cac thao tac, theo cach ma tat ca thuong nghi
vé thé giéi quanh minh. Chung ta thuong gan mot sb cac hoat dong cu thé voi mot loai hoat dong
nao d6 va dit cac gia thiét ciia minh trén cac quan hé do.

Vi dul.l: Chung ta biét raing mot chiéc xe c6 cac banh xe, di chuyén duoc va co thé d6i hudng cua
no béng cach queo tay lai. Tuong ty nhu thé, mot cai cay la mot loai thuc vat c6 than g5 va la. Mot
chiéc xe khong phai 1a mot cai cdy, ma cai cay khong phai 1a mot chiée xe, chung ta c6 thé gia thiét
rang cai ma ching ta c6 thé 1am dugc voi mot chiée xe thi khong thé lam dwoc voi mot cai cay.
Chéng han, that 1a v6 nghia khi mubn 14i mot cai cay, con chiéc xe thi lai chéng 16n thém duoc khi
chung ta tudi nude cho no.

Lap trinh hudng ddi trong cho phép chung ta sir dung cac qua trinh suy nghi nhu vy véi cac khai
niém triru twgng duge st dung trong cac chuong trinh may tinh. Mot mau tin (record) nhan sy c6 thé
duoc doc ra, thay ddi va luu trit lai; con sb phtc thi c6 thé duoc dung trong céc tinh toan. Tuy vay
khong thé nao lai viét mot s phire vao tap tin lam mau tin nhan sy va nguoc lai hai mau tin nhan sy
lai khong thé cong v6i nhau dugce. Mot chuong trinh huong dbi twong s& xac dinh déac diém va hanh
vi cu thé cuia cac kiéu dir lidu, diéu d6 cho phép chung ta biét mot cach chinh xac rang chiing ta co
thé c6 duoc nhimng gi & cac kiéu dir liéu khac nhau.

Chung ta con ¢o thé tao ra cac quan hé giita célc kiéu dir liéu twong ty nhung khac nhau trong mot



chuong trinh huéng ddi tugng. Nguoi ta thuong tu nhién phan loai ra moi thu, thuong dat mbi lién
hé gitra cac khai niém méi voi cac khai niém di c6, va thuong cé thé thyc hién suy dién giita ching
trén cac quan hé d6. Hiy quan niém thé gidi theo kiéu cau triic cay, voi cic mirc xay dung chi tiét
hon ké tiép nhau cho cac thé hé sau so voi cac thé hé trude. Pay 1a phuong phap hiéu qua dé to chiic
thé gidi quanh chiing ta. Cac chuong trinh hudng d6i trong ciing lam viéc theo mot phuong thire
tuong tu, trong d6 chung cho phép xay dung cac cac co cau dir liéu va thao tac mdi dua trén cac co
céu co sin, mang theo cac tinh ning cta cic co ciu nén ma ching dua trén do, trong khi van thém
vao cac tinh nang mai.

Lap trinh hudng ddi twong cho phép chiing ta to chirc dir liéu trong chuwong trinh theo mot cach
tuong tu nhu cic nha sinh hoc to chirc cac loai thuc vat khac nhau. Theo cach néi 1ap trinh ddi tuong,
xe hoi, cdy cbi, cac sb phirc, cac quyén sach déu duoc goi la cac 16p (Class).

Mot 16p 1a mot ban mau mé ta cac théng tin ciu tric dir liéu, 13n cac thao tac hop 18 ctia cac phan tir
dir liéu. Khi mot phan tir dit lidu duoc khai bao 13 phan tir cia mot 16p thi n6 duoc goi 1a mot ddi
tuwong (Object). Cac ham duoc dinh nghia hop 1¢ trong mot 16p dugce goi la cac phwong thire
(Method) va chung 1a cac ham duy nhat co thé xir Iy dit liéu cta cac d6i tugng cua 16p d6. Mot thue
thé (Instance) 1a mot vat thé c6 thuc bén trong bo nhd, thuc chat d6 1a mot dbi twong (nghia 1a mot
dbi twong duogc cip phat ving nho).

MObi mot ddi tugng cé riéng cho minh mot ban sao cac phan tir dir liéu ctia 16p con goi 1a cac bién
thure thé (Instance variable). Cac phuong thic dinh nghia trong mot 16p c6 thé dugc goi boi cac dbi
tuong cua 16p d6. Pidu nay duoc goi 1a giri mot thong diép (Message) cho d6i tuong. Céc thong
diép nay phu thudc vao ddi trong, chi ddi twong nao nhan théng diép méi phai lam viée theo thong
diép d6. Cac ddi tugng déu doc 1ap v6i nhau vi vay céac thay doi trén cac bién thé hién cua ddi tuong
nay khong anh hudng gi trén cac bién thé hién ciia cac ddi twong khac va viéc giri thong diép cho
mot ddi tugng nay khong anh huong gi dén cac dbi twong khac.

1.2 MOT SO KHAI NIEM MOI TRONG LAP TRINH HUONG POI TUQONG

Trong phan nay, chung ta tim hiéu cac khai niém nhu sy dong £01, tinh ké thira va tinh da hinh. Day 1a cac
khai niém can ban, la nén tang tu tudng cua lap trinh hudéng dbi tugng. Hiéu dugc khai niém nay, ching ta
budc dau tiép can véi phong cach 1ap trinh mdi, phong cach lap trinh dwa vao dbi twong lam nén tang ma
trong d6 quan diém che déu thong tin théng qua su dong goi 1a quan diém trung tdm cia van de.

1.2.1 Sw dong géi (Encapsulation

Su dong goi l1a co ché rang budc dir liéu va thao tac trén dir liéu d6 thanh mot thé théng nhét, tranh
dugc cac tac dong bat ngd tir bén ngoai. Thé thng nhét nay goi la ddi twong.

Trong mot ddi twong, di liéu hay thao tac hay ca hai c6 thé 1a riéng (private) hoic chung (public)
ctia dbi twong d6. Thao tac hay dit liéu riéng 1a thudc vé dbi twong d6 chi duoc truy cap boi cac
thanh phan cua ddi twong, diéu ndy nghia 1a thao tac hay dir liéu riéng khong thé truy cap boi cac
phan khac ctia chuong trinh ton tai ngoai dbi twong. Khi thao tac hay dir liéu la chung, cic phan khéc
ctia chuong trinh c6 thé truy cap nd mic du né duoc dinh nghia trong mot dbi tuong. Cac thanh phan
chung cua mot dbi tuong dung dé cung cap mot giao dién c6 didu khién cho cac thanh thanh riéng
ctia ddi tugng.Co ché dong goi 1a phuong thire tot dé thuc hién co ché che du thong tin so véi cac
ngon ngi 1ap trinh cu tric.

1.2.2 Tinh ké thira (Inheritance)

Chung ta c6 thé xay dung cac 16p moi tir cac 16p cii thong qua su ké thira. Mot 16p méi con goi 1a
16p dan xuat (derived class), c6 thé thira huong dir liéu va cac phuong thirc cia l6p co sé (base
class) ban dau. Trong 16p nay, c6 thé bd sung cac thanh phan dir liu va cac phuong thirc méi vao
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nhirng thanh phan dir liéu va cac phuong thirc ma no6 thira huong tur 16p co so. Mbi 16p (ké ca 16p dan
xuat) ¢ thé c6 mot s6 luong bat ky cac 16p din xuat Qua co ciu ké thira nay, dang hinh cdy cua cac
16p duoc hinh thanh. Dang cay cua cac 16p trong glong nhu céc cdy gia pha vi thé cac 16p co s¢ con
duoc goi 12 16p cha (parent class) va cac 16p dan xuat dugc goi 13 16p con (child class).

Vi du 1.2: Ching ta s€ xay dyng mét tap cac 16p mo6 ta cho thu vién cac 4n pham. C6 hai kiéu 4n
pham tap chi va sach. Chiing ta c6 thé tao mot an pham tong quat bang cach dinh nghia cac thanh
phan dir liéu tuong tng voi s6 trang, ma s tra ctru, ngay thang xudt ban, ban quyén va nha Xudt ban.
Cac 4n pham c6 thé duoc 1ay ra, cat di va doc. D6 1a cac phuong thire thuc hién trén mot an pham.
Tiép d6 chung ta dinh nghia hai 16p dan xuét tén 1a tap chi va sach. Tap chi ¢ tén, s6 ky phat hanh
va chira nhiéu bai ctia cac tac gia khac nhau . Cac thanh phan dit liéu twong Gmg véi cac yéu t nay
dugc dat vao dinh nghia cua 16p tap chi. Tap chi ciing can c6 mot phu:ong thire nira do 1a dat mua.
Cac thanh phan dir lidu x4c dinh cho sach s& bao g6m tén cua (cac) tac gia, loai bia (cimg hay mem)
va sb hiéu ISBN cua no. Nhu vay chung ta c6 thé thdy, sach va tap chi co chung cac dic trung an
pham, trong khi van c6 cac thudc tinh riéng ciia chiing.

&nphim
S8 trang
WE <& tra ot
Mgdy thing xudt bdn
Bdn quyén
Mhi xud't bdn

Liy ra
Cat di
BEoc

Tap ch =dch

Tén
S& ky phdt hinh
Cdc bdi vigt

Téncha (cdc)tEc gid
Leoai bia

BN

BEatmua

Hinh 1.1: Lép an pham va céc 16p dan xuat cta no.

Véi tinh ké thira, chung ta khong phai mét cong xay dung lai tur dau cac 16p méi, chi can bo sung dé
c6 duoc trong cac 16p dan xuat cac ddc trung can thiét.

1.2.3 Tinh da hinh (Polymorphism)



Do 1a kha nang dé cho mot thong diép co thé thay ddi cach thuc hién cta n6 theo 16p cu thé cua d6i
tuong nhan thong diép. Khi mot 16p dan xuat duoc tao ra, né co thé thay doi cach thyc hién cac
phuong thirc nao d6 ma né thira hudng tir 16p co s& ctia nd. Mot thong diép khi duoc goi dén mot dbi
tuong cta 16p co so, s& dung phuong thirc da dinh nghia cho né trong 16p co s¢. Néu mot 16p dan
xudt dinh nghia lai mot phuong thic thira huong tir 16p co s¢ cua no6 thi mot thong di€p co cung tén
v6i phuong thirc nay, khi dugc goi to1 mot dbi tuong cua 16p dan xuat s& goi phuong thire di dinh
nghia cho 16p dan xuét.

Vidu 1.3: Xét lai vi du 1.2, ching ta thdy rang ca tap chi va va sach déu phai c6 kha ning léy ra. Tuy
nhién phuong phap liy ra cho tap chi co khac so voi phuong phap liy ra cho sach, mic du két qua
cubi cung giong nhau. Khi phai lay ra tap chi, thi phai sir dung phuong phap lay ra riéng cho tap chi
(dya trén mot ban tra ciru) nhung khi 14y ra sach thi lai phai sir dung phuong phap 14y ra riéng cho
sach (dya trén hé théng phiéu lwu trir). Tinh da hinh cho phép chung ta xac dinh mot phuong thirc dé
14y ra mot tap chi hay mot cudn sach. Khi liy ra mot tap chi no s& ding phuong thire liy ra danh
riéng cho tap chi, con khi lay ra mot cudn sach thi no sir dung phuong thirc 13y ra twong Umg voi
sach. Két qua 1a chi can mot tén phuong thirc duy nhat dugc dung cho ca hai cong viée tién hanh trén
hai 16p dan xuat c6 lién quan, mic du viéc thuc hién ciia phuong thirc d6 thay doi tiy theo timg 16p.
Tinh da hinh dua trén sy ndi két (Binding), do 1a qué trinh gén mot phuong thirc voi mgt ham thyce
su. Khi cac phuong thirc kiéu da hinh duoc sir dung thi trinh bién dich chua thé xac dinh ham nao
twong ung véi phuong thirc nao s€ dugce goi. Ham cu thé duoc goi s& tuy thudc vao viéc phén tr
nhan thong di¢p lac do 1a thude 16p nao, do dé6 ham dugc goi chi xac dinh dugc vao lic chuong trinh
chay. Diéu nay goi la sy két ndi mudn (Late binding) hay két ndi lic chay (Runtime binding) vi n6
xay ra khi chuong trinh dang thuc hién.

Anphim
S8 trang
W& =5 tra ot
Mgiy thing xudt bin
Bdnquyén
Mhi xudtbdn

Liy ra
Cat di
Bge

Tapch S4ch

Tén Téncha (cdc)tic gid
S8 ki phdt hinh Loai bia

Cdc bii vigt ISBHN

BEatmua LdYy ra

Liy ra




Hinh 1.2: Minh hoa tinh da hinh déi v6i 16p an pham va cac 16p dan xuit ctia no.
1.3 CAC NGON NGU VA VAI UNG DUNG CUA OOP

Xuét phat tir tu tuong ciia ngon ngit SIMULAG67, trung tim nghién ctru Palo Alto (PARC) ctia hing
XEROR d3 tap trung 10 nim nghién ciru dé hoan thién ngdén ngir OOP dau tién voi tén goi 1a
Smalltalk. Sau d6 cac ngén ngir OOP 1an luot ra doi nhu Eiffel, Clos, Loops, Flavors, Object Pascal,
Object C, C++, Delphi, Java...

Chinh XEROR trén co s¢ ngdn ngir OOP di dé ra tu tudng giao dién biéu twong trén man hinh (icon
base screen interface), ké tir 46 Apple Macintosh ciing nhu Microsoft Windows phat trién giao dién
d6 hoa nhu ngay nay. Trong Microsoft Windows, tu tudng OOP dugc thé hién mot cach rd nét nhat
d6 1a "chiing ta click vao dbi tuong", mdi d6i twong co thé 1a control menu, control menu box, menu
bar, scroll bar, button, minimize box, maximize box, ... s€ dap Gmg cong viéc tuy theo dac tinh cta
dbi twong. Turbo Vision cua hang Borland 1a mét img dung OOP tuyét voi, giap 1ap trinh vién khong
quan tdm dén chi tiét cua chuong trinh gia dién ma chi can thyc hién cic ndi dung chinh cta van dé.

2.1 LICH SU CUA C++

Vao nhitng nim dau thap nién 1980, nguoi dung biét C++ voi tén goi "C with Classes" dugc mé ta trong hai
bai bao ctia Bjarne Stroustrup (thudc AT&T Bell Laboratories) v6i nhan dé "Classes: An Abstract Data Type
Facility for the C Language" va "Adding Classes to C : AnExercise in Language Evolution”. Trong cong
trinh nay, tac gia da dé xuat khai niém 16p, bd sung viéc kiém tra kiéu tham s6 ctia ham, cac chuyen doi kiéu
va mot s6 mo rong khac vao ngén ngir C. Bjarne Stroustrup nghién ctru mé rong ngdn ngir C nham dat dén
mot ngdn ngit md phong (simulation language) véi nhitng tinh ning hudng dbi tugng. Trong
nam 1983, 1984, ngon ngit "C with Classes" duogc thiét ké lai, md rong hon rdi mot trinh bién dich ra doi.
Va chinh tir d6, xuét hién tén goi "C++". Bjarne Stroustrup mé ta ngdn ngit C-++ 1an dau tién trong bai bao
c¢6 nhan dé "Data Abstraction in C". Sau mét vai hiéu chinh C++ duoc cong bd rong rai trong quyén "The
C++ Programming Language" ctiia Bjarne Stroustrup xuét hién danh du sy hién dién thyc sy cia C++,
ngudi 1ap tinh chuyén nghiép tir ddy d c6 mot ngdn ngit di manh cho céac dit 4n thyc tién ciia minh.

Vé thuc chat C++ giéng nhu C nhung bd sung thém mot s6 mo rong quan trong, dac biét 1a y tudng vé dbi
tuong, lap trinh dinh huéng d6i twong. That ra cac ¥ tudng vé ciu trac trong C++ da xuat phat vao cac nim
1970 tir Simula 70 va Algol 68. Cac ngdn ngir nay da dua ra cac khai niém vé 16p va don thé. Ada 1a mot
ngodn ngit phét trién tir d6, nhung C++ da khang dinh vai tro thuc sy cia minh.

2.2 CAC MO RONG CUA C++

2.2.1 Cac tir khoa moi cua C++

Dé bo sung cac tinh ning mai vao C, mot s6 tir khoa (keyword) méi di duge dua vao C++ ngoai cac
tir khoa c6 trong C. Cac chuong trinh bang C nao str dung céc tén trung véi cac tir khoa can phai thay
do6i trude khi chuong trinh dugc dich lai bang C++. Cac tir khdéa méi nay 1a :

asm catch class delete friend inline
new | operator private protected public template
this throw try virtual

2.2.2 Cach ghi chu thich



C-++ chap nhan hai kiéu chu thich. Cac lap trinh vién bang C da quen v6i cach chu thich bang /*...*/. Trinh
bién dich s€ bd qua moi thir nam gitra /*...%/. Vi du 2.1: Trong chuong trinh sau :

1: /* I

2: Chuong trinh in céc sb tu 0 dén 9.
3: */
4: #include <iostream.h>

5: int main()

6: |
7 int I;
8: for(I = 0; I < 10 ; ++ I)// 0 - 9
9: cout<<I<<"\n"; // In ra 0 - 9
10: return 0;
11: }
¥
1:3 |

Moi thir nam gitra /*...*/ tir dong 1 dén dong 3 déu dugc chuong trinh bo qua. Chuong trinh nay con
minh hoa cach chu thich thir hai. D6 1a cach chu thich bat dau bang // ¢ dong 8 va dong 9. Ching ta
chay vi du 2.1, két qua ¢ hinh 2.1.

Hinh 2.1: Két qua cua vi dy 2.1

N6i chung, kiéu chu thich /*...*/ dugc dung cho cac khdi chu thich 16n gdm nhiéu dong, con kiéu //
dugc dung cho cac chu thich mot dong.

2.2.3 Dong nhip/xuét chuin
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Trong chuong trinh C, chiing ta thuong sir dung cac ham nhap/xut dit lidu 1a printf() va scanf().
Trong C++ chung ta c6 thé dung dong nhap/xuat chuan (standard input/output stream) dé nhap/xuat
dir liéu thong qua hai bién di tuong cua dong (stream object) la cout va cin.

Vi du 2.2: Chyong trinh nhap véo hai sb. Tinh tong va hiéu ctia hai s6 vira nhap.

= File Edit Search ERun Compile Debug Project Options Window Hel
= i=T 11—

1: #include <iostream.h> I

2: int main ()

3: |

4. int X, Y;

5: cout<< "Nhap vao mot so X:";

6: cin>>X;

7 cout<< "Nhap vao mot so Y:";

8: cin>>Y;

9: cout<<"Tong cua chung:"<<X+Y<<"\n";
10: cout<<"Hieu cua chung:"<<X-Y<<"\n";
11: return 0;

12: }

¥
1:3 |

| F1 Help F2 Save F3 Open Alt-F9 Compile FY? Make Fi# Menu

Dé thuc hién dong xudt ching ta sir dung bién cout (console output) két hop vai toan tir chén
(insertion operator) << nhu & cac dong 5, 7, 9 va 10. Con dong nhap chung ta sir dung bién cin
(console input) két hop véi toan tir trich (extraction operator) >> nhu & cac dong 6 va 8. Khi sir dung
cout hay cin, chung ta phai kéo file iostream.h nhu dong 1. Chiing ta s& tim hiéu ky vé dong
nhap/xuit & chuong 8. Chung ta chay vi du 2.2 , két qua ¢ hinh 2.2.

Mhap vao mot =0 X:9
Mhap vao mot so0 %3
Tong cua chung: 12
Hieu cua chung: &

Hinh 2.2: Két qua cua vi du 2.2
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Nhap ma
Binh phu

#include Qostreamh>
mnt main|)

{
mt 3

cout{<"Nhap mot so:";
cn>>X;
cout{<"Binh phuong cua no:"<C{*
retum 0;

)

L

Hinh 2.3: Dong nhép/xuét dir liéu

2.2.4 Céch chuyén dbi kiéu dir licu

Hinh thirc chuyén di kiéu trong C twong ddi toi nghia, vi vy C++ trang bi thém mét cach chuyén

d6i kiéu gidéng nhu mot 1énh goi ham. Vi du 2.3:
= File Edit Search ERun Compile Debug Project Options Window Hel
= cT2_3.con i=T 11—
1: #include <iostream.h> I

2: int main ()

3: |
4: int X = 200;
5: long Y = (long) X; //Chuyén dbéi kiéu theo cach cua C
6: long z = long(X); // Chuyén & &i kiéu theo cach méi cliia C++
7 cout<< "X = "<<X<<"\n";
8: cout<< "Y = "<<KY<<"\n";
9: cout<< "z = "<<z<<"\n";
10: return 0;
11: }
1:3 l=!

| F1 Help F2 Save F3 Open Alt-F9 Compile FY? Make Fi# Menu

Chung ta chay vi du 2.3 , két qua ¢ hinh 2.4.
10
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Hinh 2.4: Két quéa cta vi du 2.3

2.2.5 Vi tri khai béo bién

Trong chuong trinh C doi hoi tat ca cac khai bao bén trong mot pham vi cho trude phai dugc dat &
ngay du cua pham vi d6. Didu nay co nghia la tat ca cac khai bao toan cuc phai dat truéce tat ca cac
ham va céc khai b4o cuc bg phai dugc tién hanh trudce tat ca cac 1énh thuc hién. Nguoc lai C++ cho
phép chung ta khai bao linh hoat bat ky vi tri nao trong mét pham vi cho trudc (khong nhét thiét phai
ngay dau ctia pham vi), ching ta xen k& viéc khai bao dit liéu voi cac cau 1énh thyc hién.

Vi du 2.4: Chuong trinh m6 phdng mdt may tinh don gian

11
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CT2_4.CPP|
#include <iostream.h>

int main ()

10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

int X;

cout<< "Nhap vao so thu nhat:";
cin>>X;

int Y;

cout<< "Nhap vao so thu hai:";
cin>>Y;

char Op;

cout<<"Nhap vao toan tu (+-*/):";
cin>>0p;

switch (Op)

case ‘+':
cout<<"Ket qua:"<<X+Y<<"\n";
break;
case ‘-':
cout<<"Ket qua:"<<X-Y<<"\n";
break;
case ‘*':
cout<<"Ket qua:"<<long (X)*Y<<"\n";
break;
case ‘/':
if (Y)
cout<<"Ket qua:"<<float (X)/Y<<"\n";

else

cout<<"Khong the chia duoc!" <<"\n"; 9;

break;
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Trong chuong trinh chung ta xen ké khai bao bién v6i 1énh thuc hién & dong 4 dén dong 12. Chiing
ta chay vi du 2.4, két qua ¢ hinh 2.5.

Mhap vao so thunhat:5
Mhap vao so thu hai: 9
Mhap vao toan tu (+*)*
Ket qua: 45

Hinh 2.5: Két qua cua vi du 2.4

Khi khai bao mot bién trong chwong trinh, bién d6 s& c6 hiéu lyc trong pham vi cta chuong trinh d6
ké tir vi tri n6 xuat hién. Vi vay ching ta khong thé sir dung mot bién dugc khai bao bén dudi no.

2.2.6 Cic bién const

Trong ANSI C, muén dinh nghia mot hang c6 kiéu nhét dinh thi chiing ta ding bién const (vi néu
diung #define thi tao ra cac hang khong c6 chura thong tin vé kiéu). Trong C++, cac bién const linh
hoat hon mot cach dang ké:

C++ xem const ciing nhu #define néu nhu chiing ta mudn ding hang c6 tén trong chuong trinh.
Chinh vi vay ching ta cé thé dung const dé quy dinh kich thudc ciia mot mang nhu doan ma sau:
const int ArraySize = 100;

int X[ArraySize];

Khi khai bdo mot bién const trong C++ thi chiing ta phai khoi tao mot gia tri ban dau nhung ddi voi
ANSI C thi khong nhat thiét phai 1am nhu vay (vi trinh bién dich ANSI C ty dong gén tri zero cho
bién const néu chung ta khong khoi tao gia tri ban dau cho no).

Pham vi cua céc bién const giita ANSI C va C++ khéc nhau. Trong ANSI C, céc bién const dugc
khai bao & bén ngoai moi ham thi chiing ¢6 pham vi toan cuc, diéu nay nghia la ching c¢6 thé nhin
thiy ca & bén ngoai file ma chung duoc dinh nghia, trir khi chiing dugc khai béo 1a static. Nhung
trong C++, cac bién const duoc hiéu mic dinh 14 static.

2.2.7 Vé struct, union va enum

Trong C++, cac struct va union thuc sy céac céac kiéu class. Tuy nhién c6 sy thay ddi ddi véi C++.
Do 1a tén cua struct va union dugc xem ludn 1a tén kiéu giong nhu khai bdo bang 1énh typedef vay.
Trong C, ching ta c6 thé c6 doan ma sau :
struct Complex
{
float Real,

float Imaginary;

13
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struct Complex C;
Trong C++, van dé tré nén don gian hon:

struct Complex

{

float Real;

float Imaginary;
s
Complex C;

Quy dinh nay ciing 4p dung cho c4 union va enum. Tuy nhién dé twong thich v6i C, C++ van chip
nhan cu phap cil. M5t kiéu union dic biét dugce thém
vao C++ goi 1a union ndc danh (anonymous union). N6 chi khai bao mét loat cac truong(field) dung
chung mot ving dia chi bd nhd. Mot union nic danh khéng co tén tag, cac trudng co thé duogc truy
xuét tryc tiép bang tén ciia chiing. Chang han nhu doan ma sau:

union
{
int Num;
float Value;
}i

Ca hai Num va Value déu ding chung mét vi tri va khong gian bd nh¢. Tuy nhién khong gidng nhu
ki€u union c6 tén, cac trudng cua union nac danh thi dugc truy xuat tryc ti€p, chang han nhu sau:

Num = 12;
Value = 30.56;

2.2.8 Toan tir dinh pham vi

Toan tir dinh pham vi (scope resolution operator) ky hiéu 1a ::, né dugc dung truy xuat mot phan tir
bi che bdi pham vi hién thoi. Vidu25:

| = File Edit Search FRun Compile Debug Project Options Window Help
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r=L11 CT2_5.CPP H=[11=

1: #include <iostream.h> I
2: int X = 5;

3: int main ()

4. {

5: int X = 16;

6: cout<< "Bien X ben trong = "<<X<<"\n";
7: cout<< "Bien X ben ngoai = "<<::X<<"\n";
8: return 0;

9: }

1:=3
| F1 Help F2 Save F3 Open Alt-F9 Compile FY? Make Fi# Menu

Chung ta chay vi du 2.5, két qua ¢ hinh 2.6

Bien X bentrong = 16
Bien X benngoai =5

Hinh 2.6: Két qua cua vi du 2.5
Toan tir dinh pham vi con duoc dung trong cac dinh nghia ham cua cac phuong thirc trong céc 16p,
dé khai bao 16p chu cua cac phuong thirc dang dugc dinh nghia dé. Toan tir dinh pham vi con ¢6 thé

duoc dung dé phan biét cac thanh phan tring tén cta cac 10p co s khac nhau.

2.2.9 Toan tix new va delete

Trong cac chuong trinh C, tit ca cac cip phat dong b nhé déu dugce xir Iy thong qua cac ham thu
vién nhu malloc(), calloc() va free(). C++ dinh nghia mot phuong thire méi dé€ thye hién viée cap
phat dong bo nhé bang cach dung hai toan tir new va delete. Str dung hai todn tir nay s€ linh hoat
hon rat nhi€u so v6i cac ham thu vién cua C. Doan chuong trinh sau dung dé cap phat vung nho
dong theo 161 c6 dién cua C.

int *P;

P = malloc(sizeof{(int));

if (P==NULL)

printf("Khong con du bo nho de cap phat\n");

else

15
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*P =290;

printf("%d\n", *P);

free(P);
}
Trong C++, chiing ta c6 thé viét lai doan chuong trinh trén nhu sau:
int *P;
P =new int;
if (P==NULL)
cout<<"Khong con du bo nho de cap phat\n";
else
{
*P =290;
cout<<*P<<"\n";
delete P;
b

Chung ta nhéan thiy rang, cach viét cia C++ séng siia va dé sir dung hon nhiéu. Toan tir new thay thé
cho ham malloc() hay calloc() cua C c6 ct phap nhu sau :

new fype name

new ( type name)

new type_name initializer

new ( type name) initializer
Trong d6 :

type_name: M6 ta kiéu dir liéu dugc cap phat. Néu kiéu di liéu
mo ta phuc tap, nd c6 thé dugce dat bén trong cac dau ngodc.

initializer: Gia tri khoi dong ctia ving nhé dugc cap phat.

16



Néu toan tir new cap phat khong thanh cong thi no s& tra vé gia tri NULL.
Con toan tir delete thay thé ham free() cua C, né c6 cu phap nhu sau :
delete pointer
delete [] pointer
Chung ta c6 thé vira cip phat vira khoi dong nhu sau :
int *P;
P =new int(100);
if (P!I=NULL)
{
cout<<*P<<"\n";
delete P;
b
else
cout<<"Khong con du bo nho de cap phat\n";
Dé cap phat mot mang, ching ta 1am nhu sau :
int *P;
P = new int[10]; //Cép phat mang 10 sé nguyén
if (P!=NULL)
{
for(int I = 0;1<10;++)
P[I]=1,;
for(I = 0;I<10;++)
cout<<P[I]<<"\n";
delete []P;

}

17



else
cout<<"Khong con du bo nho de cap phat\n";

;o

Chi y: D6i voi viée cap phat mang ching ta khong thé vira cap phat vira khéi dong gid tri cho chiing,
chang han doan chuong trinh sau 1a sai :

int *P;
P =new (int[10])(3); //Sai !!!

Vi du 2.6: Chuong trinh tao mdt mang dong, khoi dong mang nay véi cac gia tri ngdu nhién va sip
x€p chiing.

[ = File Edit Search Run Compile Debug Project Options Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

CT2_6.CPP|
#include <iostream.h>

#include <time.h>
#include <stdlib.h>

int main ()

int N;

cout<<"Nhap vao so phan tu cua mang:";
cin>>Nj;

int *P=new int|[N];

if (P==NULL)

cout<<"Khong con bo nho de cap phat\n";

return 1;

srand ( (unsigned) time (NULL) ) ;
for (int I=0;I<N;++I)
P[I]=rand()%100; //Tao cac sb ngidu nhién tu 0 dé&n 99
cout<<"Mang truoc khi sap xep\n";
for (I=0; I<KN;++1I)
cout<<P[I]<<" ";
for (I=0; I<KN-1;++1)
for (int J=I+1;J<N;++J)

if (P[I]>P[J])

int Temp=P[I];

19

cout<<"\nMang sau khi sap xep\n";



1:3
| F1 Help F2 Save F3 Open Alt-F? Compile F? Make Fi8 Menu

Chung ta chay vi du 2.6, két qua ¢ hinh 2.7

Hinh 2.7: Két qua cua vi du 2.6

Vi du 2.7: Chuong trinh cong hai ma trin trong d6 mdi ma tran duogc cap phat dong.Ching ta c6 thé
xem mang hai chiéu nhu mang mét chiéu nhu hinh 2.8
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Hinh 2.8: Mang hai chiéu c6 thé xem nhu mang mot chiéu.

Goi X 1a mang hai chiéu c6 kich thuéc m dong va n c6t.A 1a mang mot chiéu twong tmg.Néu X[i][j]
chinh 1a A[k] thi k =i*n +j Ching ta ¢6 chuong trinh nhu sau :

20
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

#include <iostream.h> I
#include <conio.h>

//prototype

void AddMatrix (int * A,int *B,int*C,int M, int N);

int AllocMatrix (int **A,int M, int N);

void FreeMatrix (int *A);

void InputMatrix(int *A,int M, int N,char Symbol);

void DisplayMatrix(int *A,int M, int N);
int main ()

int M,N;

int *A = NULL, *B = NULL,*C = NULL;

clrscr();

cout<<"Nhap so dong cua ma tran:";

cin>>M;

cout<<"Nhap so cot cua ma tran:";

cin>>N;

//Cép phat vung nhé cho ma tran A

if (!'AllocMatrix (&A,M,N))

{ //endl: Xudt ra ki tu xubng dong (‘*\n’)
cout<<"Khong con du bo nho!"<<endl;

return 1;

//Clp phat vung nhé cho ma tran B

if (!'AllocMatrix (&B,M,N))

21

cout<<"Khong con du bo nho!"<<endl;
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Chung ta chay vi du 2.7 , két qua & hinh 2.9

Hinh 2.9: Két qué cua vi du 2.7

Mot cach khac dé cip phat mang hai chidu 4 gdm M dong va N cot nhu sau:
int ** A =new int *[M];
int * Tmp = new int{ M*N];
for(int [=0;I<M;++])
{
A[I]=Tmp;
Tmp+=N;
H

//Thao tac trén mang hai chiéu A
delete [] *A;

delete [] A;
22
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Toan tir new con co6 mot thuan loi khac, d6 1a tat ca cac 18i cap phat dong déu c6 thé bat duoc bﬁng
mot ham xir 1y 16i do nguoi dung ty dinh nghia. C++ ¢6 dinh nghia mét con tr6 (pointer) tro dén ham
dic biét. Khi toan tir new duoc sir dung dé cip phat dong va mot 16i xay ra do cap phat, C++ tu goi
dén ham duogc chi boi con tro ndy. Pinh nghia cua con tré nay nhu sau:

typedef void (*pvf)();

pvf _new_handler(pvf p);

Diéu ndy c6 nghia 1a con tro _new_handler 13 con tro tré dén ham khong co tham s va khong tra vé
gia tri. Sau khi ching ta dmh nghia ham nhu vay va gan dia chi cia n6 cho _new_handler chung ta
c6 thé bat duoc tat ca cac 16i do cAp phat dong.

Vidu2.8:

[ = File Edit Search Run Compile Debug Project Options Window Help
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=11 1=0%1=

1: #include <iostream.h> I
2: #include <stdlib.h>

3: #include <new.h>
5: void MyHandler () ;

7: unsigned long I = 0; 9;

8: void main ()

10: int *A;
11: _new_handler = MyHandler;
12: for( ; ; ++I)

13: A = new int;

17: void MyHandler ()

18: {
19: cout<<"Lan cap phat thu "<<I<<endl;
20: cout<<"Khong con du bo nho!"<<endl;
21: exit (1) ;
22: 1}
¥
1:3 ral

Str dung con tro _new_handler ching ta phai include file new.h nhu ¢ dong 3. Chung ta chay vi du
2.8, két qua o hinh 2.10.
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Hinh 2.10: Két qua cua vi du 2.8
Thu vién cling con c6 mot ham dugc dinh nghia trong new.h 1a ham c6 prototype sau :
void ( * set new_handler(void (* my_handler)() ))();
Ham set_new_handler() dung dé gan mot ham cho _new_handler.

Vidu2.09:

= File Edit Search Run Compile Debug PFProject Options Window
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22

CT2_9.CPP|
#include <iostream.h>

#include <new.h>

#include <stdlib.h>

void MyHandler () ;

int main (void)

char *Ptr;

set new handler (MyHandler) ;
Ptr = new char[64000u];
set _new handler (0); //Thiét 1lap lai giad tri mdc dinh

return 0;

void MyHandler ()

cout <<endl<<"Khong con du bo nho";

exit (1) ;

1:3

| F1 Help F2 Save F3 Open Alt-F9 Compile FY? Make Fi# Menu

Chung ta chay vi du 2.9, két qua ¢ hinh 2.11

K hong con du bo nho!

Hinh 2.11: Két qua cta vi dy 2.9
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2.2.10 Ham inline

Mot chuong trinh c6 cdu trac t6t sir dung cac ham dé chia chuong trinh thanh cac don vi doc lap co
logic riéng. Tuy nhién, cac ham thuong phai chira mot loat cac xu ly diém vao (entry point): tham 5O
phai duogc day vao stack, mot 1énh goi phai dugc thue hién va sau d6 viéc quay tro veé cing phai dugc
thuc hién bang cach giai phong cac tham s ra khoi stack. Khi cac xir 1y diém vao cham chap thuong
cac 1ap trinh vién C phai sir dung cach chép lap lai cac doan chuong trinh néu mudn ting hiéu qua.
Dé tranh khoi phai xtr Iy diém vao, C++ trang bi thém tir khéa inline dé loai viéc goi ham. Khi d6
trinh bién dich s€ khong bién dich ham nay nhu mét doan chwong trinh riéng biét ma no6 s€ dugc
chén thang vao cac chd ma ham nay dugc goi. Diéu nay lam giam viée xur ly diém vao ma van cho
phép mot chuong trinh dugc t6 chirc dudi dang c6 ciu trac. Ca phap ctia ham inline nhu sau :

inline data_type function_name ( parameters)

Trong do:
data_type: Kiéu tra vé ctia ham.
Function_name:Tén cia ham.
Parameters: Céc tham sb ctia ham.

Vi du 2.10: Tinh thé tich cta hinh 1ap phuong

[ = File Edit BSearch BRun Compile Debug Project Options Window Help
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r=L11 CT2_10.CPP =11

1: #include <iostream.h> I

2: inline float Cube(float S)

4: return S*S*S;

7: int main ()

8: {

9: cout<<"Nhap vao chieu dai canh cua hinh lap phuong:";

10: float Side;

11: cin>>Side;

12: cout<<"The tich cua hinh lap phuong = "<<Cube (Side);

13: return 0;

14: }

]
1:3 |

| F1 Help F2 Save F3 Open Alt-F9 Compile FY? Make Fi# Menu
Chung ta chay vi du 2.10, két qua & hinh 2.12

MNhap vao chieu dal canh cua hinh lap phuong: 3.5

The tich cua kinh lap phuong = 42,875

Hinh 2.12: Két qua ctia vi du 2.10

MCha V:e St dung ham inline s€ 1am cho chuong trinh 16n 1€n vi trinh bién dich chén doan
chuong trinh vao cac cho ma ham nay dugc goi. Do d6 thuong cac ham inline thuong 1a cac
ham nhd, it phuc tap.
- Cac ham inline phai dugc dinh nghia trude khi st dung. O vi du 2.10 chiing ta stra lai nhu
sau thi chuong trinh s€ bi bao 16i:

[ = File Edit Search Run Compile Debug Project Options Window Help
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10:

11:

12:

13:

14:

15:

#include <iostream.h> I
float Cube (float S);

int main ()

cout<<"Nhap vao chieu dai canh cua hinh lap phuong:";
float Side;
cin>>Side;
cout<<"The tich cua hinh lap phuong = "<<Cube (Side) ;

return 0;

inline float Cube (float 8S)

return S*S*S;

}

1:3

| F1 Help F2 Save F3 Open Alt—F9 Compile F? Make Fi# Menu

- Cac ham d¢ quy khong dugc 1a ham inline.

2.2.11 Céc gia tri tham s miic dinh

Mot trong cac dic tinh ndi bat nhat cia C++ 1a kha ‘nang dinh nghia cac gia tri tham so mac dinh cho
cac ham. Binh thuong khi goi mot ham, ching ta can gdi mot gia tri cho mdi tham sb da duoc dinh
nghia trong ham d6, chang han chiing ta c6 doan chwong trinh sau:

void MyDelay(long Loops); //prototype

void MyDelay(long Loops)

{

for(int I = 0; I < Loops; ++I)

29



b
Mbi khi ham MyDelay() duoc goi chung ta phai goi cho n6 mot gia tri cho tham s6 Loops. Tuy
nhién, trong nhiéu trudng hop ching ta ¢ thé nhan thiy rang chung ta luén ludn goi ham MyDelay()
v0i cung mot gia tri Loops nao do. Muédn vy chung ta s€ dung gia tri mac dinh cho tham s6 Loops,

gia str chiing ta mudn gia tri mac dinh cho tham s Loops 1a 1000. Khi d6 doan ma trén duoc viét lai
nhu sau :

void MyDelay(long Loops = 1000); //prototype
void MyDelay(long Loops)

{

for(int I = 0; I < Loops; ++1)

b

Moi khi goi ham MyDelay() ma khong goi mét tham sO twong tng thi trinh bién dich s& tw dong gan
cho tham s0 Loops gia tri 1000.

MyDelay(); // Loops cé gia tri 1a 1000
MyDelay(5000); // Loops c6 gia tri 1la 5000

Gia tri mac dinh cho tham s6 c6 thé 1a mot hang, mot ham, mot bién hay mot biéu thic.
Vi du 2.11: Tinh thé tich cta hinh hdp

[ = File Edit BSearch PRun Compile Debug Project Options Window Help
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= CT2_11.CPP 1=[1]=

1: #include <iostream.h>

2: int BoxVolume (int Length = 1, int Width = 1, int Height = 1);

4: int main ()

5: {

6: cout << "The tich hinh hop mac dinh: "

7 << BoxVolume () << endl << endl

8: << "The tich hinh hop voi chieu dai=10,do rong=1l,chieu cao=1:"
9: << BoxVolume (10) << endl << endl

10: << "The tich hinh hop voi chieu dai=10,do rong=5,chieu cao=1:"
11: << BoxVolume (10, 5) << endl << endl

12: << "The tich hinh hop voi chieu dai=10,do rong=5,chieu cao=2:"
13: << BoxVolume (10, 5, 2)<< endl;

14: return 0;

15: }

16: //Tinh thé& tich cua hinh hép

17: int BoxVolume (int Length, int Width, int Height)

18: {
19: return Length * Width * Height;
20: }
1:3 *E

| F1 Help F2 Save F3 Open Alt—F9 Compile F? Make Fi8 Menu

Chung ta chay vi du 2.11, két qua ¢ hinh 2.13
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Hinh 2.13: Két qua cta vi du 2.11

MAChy v

. Céc tham sd ¢6 gia tri mac dinh chi duogc cho trong prototype ciia ham va khong
dugc lap lai trong dinh nghia ham (Vi trinh bién dich s& dung cac thong tin trong
prototype chur khong phai trong dinh nghia ham dé tao mot 1énh goi).
- Mot hém ¢6 thé c6 nhiéu tham sb co gia tri,meflc, dinh. Cac tham sd co gia tri mdc
dinh can phai dugc nhom lai vao cac tham s cudi cung (hodc duy nhét) cia mot ham.
Khi goi ham c6 nhiéu tham s6 c6 gid tri mac dinh, chung ta phi co thé bd bt cac tham
s0 theo thur tu tir phai sang trai va phai bo lién ti€p nhau, chang han chung ta c6 doan
chuong trinh nhu sau:

int MyFunc(int a= 1, int b, int ¢ = 3, int d = 4); //prototype sai!!!

int MyFunc(int a, int b=2 , int ¢ = 3, int d = 4); //prototype dling

MyFunc(); / L8i do tham s6 a khong c6 gia tri mic dinh

MyFunc(1);// OK, cac tham sb b, ¢ va d 1dy gia tri mic dinh

MyFunc(5, 7); // OK, cac tham s ¢ va d 13y gia tri mic dinh

MyFunc(5, 7, , 8); / Li do cac tham s bi bo phai lién tiép nhau

2.2.12 Phép tham chiéu

Trong C, ham nhan tham s6 1a con trd doi hoi chung ta phai than trong khi goi ham. Chung ta can
viet ham hoan doi gia tri gitta hai s6 nhu sau:

void Swap(int *X, int *Y);
{
int Temp = *X;

*X = *Y:
32



*Y = *Temp;

b

Dé hoan doi gia trj hai bién 4 va B thi chung ta goi ham nhu sau:
Swap(&A, &B);
RG rang cach viét nay khong dugc thuan tién 1am. Trong trudng hop nay, C++ dua ra mot kiéu bién
rat dac bi¢t goi 1a bién tham chiéu (reference variable). Mgt bién tham chi€u giong nhu 1a mot bi
danh cua bién khac. Bién tham chiéu s€ 1am cho cac ham co6 thay d6i ndi dung cac tham s6 ctia nd

duoc viét mot cach thanh thoat hon. Khi d6 ham Swap() dugc viét nhu sau:

void Swap(int &X, int &Y);

{

int Temp = X;
X=Y;

Y =Temp ;

b

Chuling ta goi ham nhu sau :

Swap(A, B);
Vi cach goi ham nay, C++ ty goi dia chi ciia 4 va B 1am tham s6 cho ham Swap(). Cach dung bién
tham chi€u cho tham s0 ctia C++ tuong tu nhu cac tham s6 dugc khai bao 1a Var trong ngdn ngir
Pascal. Tham s6 nay dugc goi 1a tham so0 kiéu tham chiéu (reference parameter). Nhu vay bién tham
chiéu co6 ct phap nhu sau :
data_type & variable name;
Trong do:

data_type: Kiéu dit liéu cta bién.

variable_name: Tén cta bién
Khi dung bién tham chiéu cho tham s chi c6 dia chi ctia né duge goi di chir khong phai 13 toan bd

céu tric hay dbi twong d6 nhu hinh 2.14, diéu nay rat hiru dung khi chiing ta goi cau triic va doi
tuong l6n cho mot ham.

33



: Tham $8& kiéu tham chiéu
Pia chi xxxx

N\

h |
100 = Pia chi xxxx
Bién gbc Tham sé ciia ham

Hinh 2.14: M6t tham s kiéu tham chiéu nhan mot tham chiéu t6i mot bién duge chuyén cho tham sé
cua ham.

Vi du 2.12: Chuong trinh hoan ddi gia tri cta hai bién.

[ = File Edit Search PRun Compile Debug Project Options Window Help
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= CT2_12.CPP) 1=L1]1=]

1: #include <iostream.h> I
2: //prototype

3 void Swap (int &X,int &Y);

5: int main ()

6: {

7: int X = 10, Y = 5;

8: cout<<"Truoc khi hoan doi: X = "<<X<",Y = "<<KY¥<<endl;
9: Swap (X,Y);

10: cout<<"Sau khi hoan doi: X = "<<X<",¥Y = "<<¥<<endl;
11: return 0;

12: 1}

13:

14: void Swap(int &X,int &Y)

15: {
l6: int Temp=X;
17: X=Y;
18: Y=Temp;
19: }
1:3 d

| F1 Help F2 Save F3 Open Alt—F? Compile F? Make Fi8 Menu

Chung ta chay vi du 2.12, két qua & hinh 2.15

Truoc khi heandel: X =107 =5
wau kbl hoandol: X=5% =10

Hinh 2.15: Két qua caa vi du 2.12

D6i khi chiing ta mudn goi mot tham sb nao d6 bang bién tham chiéu cho hiéu qua, mic du ching ta
khong mudn gia tri ctia nd bi thay doi thi chiing ta dung thém tir khoa const nhu sau :

int MyFunc(const int & X);

Ham MyFunc() s& chip nhan mot tham s6 X goi bang tham chiéu nhung const xac dinh rang X
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khong thé bj thay d6i.Bién tham chiéu c6 thé sir dung nhu mét bi danh cua bién khac (bi danh don
gian nhu mot tén khac cua bién gbc), chang han nhu doan ma sau :

int Count = 1;

int & Ref = Count; //Tao bién Ref nhur 1a mot bi danh ctia bién Count

++Ref: //Tang bién Count 1én 1 (sir dung bi danh cta bién Count)

Céc bién tham chiéu phai duoc khéi dong trong phan khai bao cila chiing va chung ta khong thé gan
lai mot bi danh cta bién khéac cho chung. Ch.’fmg han doan ma sau la sai:

int X=1;

int & Y; /L6i: Y phai dugce khai dong.

Khi mot tham chiéu duogc khai bao nhu mot bi danh cua bién khac, moi thao tac thuc hién trén bi
danh chinh la thyc hién trén bién goc cua n6. Chung ta c6 thé lay dia chi cua bién tham chiéu va co

thé so sanh céc bién tham chiéu v6i nhau (phai twong thich vé kiéu tham chiéu).
Vi du 2.13: Moi thao tac trén trén bi danh chinh 1a thao tac trén bién gbc ctia no.

[ = File Edit BSearch PRun Compile Debug Project Options Window Help
=C11 CT2_13.CPP) i

1: #include <iostream.h> I

2: int main ()

3: {

4: int X = 3;

5: int &Y = X; //Y la bi danh cua X

6: int Z = 100;

7

8: cout<<"X="<<X<<endl<<"Y="<<Y<<endl;
9: Y *= 3;

10: cout<<"X="<<X<<endl<<"y="<<¥<<endl;
11: Y = Z;

12: cout<<"X="<<X<<endl<<"yY="<<¥<<endl;
13: return 0;

14: }

| F1 Help F2 Save F3 Open Al1t—F? Compile F? Make Fi8 Menu

Chung ta chay vi du 2.13, két qua & hinh 2.16
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Hinh 2.16: Két qua ctia vi du 2.13

Vi du 2.14: Lay dia chi cta bién tham chiéu

Ll CT2_14.CPP H=[11
1: #include <iostream.h>

2: int main()

3: {

4: int X = 3;

5: int &Y = X; //Y la bi danh cua X

6:

7 cout<<"Dia chi cua X = "<<&X<<endl;

8: cout<<"Dia chi cua bi danh Y= "<<&¥<<endl;
9: return 0;

10: }

1:3
| F1 Help F2 Save F3 Open Alt-F? Compile F? Make Fi8 Menu

Chiing ta chay vi du 2.14, két qua & hinh 2.17

Hinh 2.17: Két qua cua vi du 2.14

Chung ta co thé tao ra bién tham chiéu véi viée khoi dong 1a mdt héng, chéng han nhu doan ma sau
:int & Ref =45;

Trong trudong hop nay, trinh bién dich tao ra mot bién tam thoi chira tri hang va bién tham chiéu
chinh la bi danh cua b1en tam thoi nay. Didu nay goi la tham chiéu doc lap (independent reference).
Céc ham c6 thé tra v& mot tham chiéu, nhung didu nay rit nguy hiém. Khi ham tra vé mot tham
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chiéu t¢i mot bién cuc bd cua ham thi bién nay phai dugc khai bao 1a static, nguoc lai tham chiéu toi
no6 thi khi ham két thuc bién cuc bd nay s€ bi bd qua. Chang han nhu doan chuong trinh sau:

int & MyFunc()

{

static int X = 200; /Néu khong khai béo 1a static thi diéu nay rat nguy hiém.
return X;

b

Khi mot ham tra vé mot tham chiéu, chung ta c6 thé goi ham ¢ phéi bén trai ciia mot phép gan.

Vidu2.15:

[ = File Edit Search Run Compile Debug Project Options Window Help
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=Li] 1=[11=]

1: #include <iostream.h> I
3: int X = 4;
4: //prototype

5: int & MyFunc();

7: int main ()

8: {

9: cout<<"X="<<X<<endl;

10: cout<<"X="<<MyFunc () <<endl;

11: MyFunc () = 20; //Nghia la X = 20
12: cout<<"X="<<X<<endl;

13: return 0;

14: }

15:

16: int & MyFunc()

17: |
18: return X;
19: }
1:3 lll

Chiing ta chay vi du 2.15, két qua & hinh 2.18

Hinh 2.18: Két qua cua vi du 2.15

MCha ¥« Mic du bién tham chiéu trong gidng nhur 14 bién con tré nhung chung khong thé 1a bién
con tro do do ching khong thé dugc dung cap phat dong.
- Chung ta khong the khai bao mot bien tham chicu chi dén bien tham chic¢u hodc bien con tro chi
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dén bién tham chiéu. Tuy nhién chung ta c¢6 thé khai bdo mét bién tham chi€u vé bién con tré nhu
doan ma sau:

int X;
int *P = &X;
int ¥ & Ref=P;

2.2.13 Phép da niang héa (Overloading) :

Véi ngdn ngir C++, chiing ta c6 thé da nang hoa cac ham va cac toan tir (operator). Pa niang hoa 1a
phuong phép cung cap nhiéu hon mot dinh nghia cho tén ham da cho trong cung mét pham vi. Trinh
bién dich s€ lya chon phién ban thich hop cua ham hay toan tir dya trén cac tham s6 ma n6 dugc goi.

2.2.13.1 Da nang héa cac ham (Functions overloading) :

Trong ngdn ngtr C cling nhu moi ngdn nglr may tinh khac, mdi ham déu phai c6 mét tén phan
biét. D61 khi day la mot diéu phleu toai. Chang han nhu trong ngdn ngir C, ¢ rat nhiéu ham
tra vé tri tuyét dbi ctia mot tham s6 1a sd, vi can thiét phai c6 tén phan biét nén C phai c6 ham
riéng cho mdi kiéu dir liéu sd, do vay ching ta c6 tdi ba ham khac nhau dé tra vé tri tuyét ddi
ctia mot tham sb :

int abs(int 1);

long labs(long 1);

double fabs(double d);

Tt ca cac ham nay déu cung thuc hién mot chira nang nén ching ta thay diéu nay nghich ly
khi phai c6 ba tén khac nhau. C++ giai quyét diéu nay bang cach cho phép ching ta tao ra cac
ham khac nhau c6 cung mot tén. Pay chinh la da ndng héa ham. Do d6 trong C++ ching ta
¢6 thé dinh nghia lai cac ham tra veé trj tuyét ddi dé thay thé cac ham trén nhu sau :

int abs(int 1);

long abs(long 1);
double abs(double d); Vidu?2.16:
[ = File Edit Search Run Compile Debug Project Options Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

CT2_16.CPP H=[1]1=

#include <iostream.h> I

#include <math.h>

int MyAbs (int X);
long MyAbs (long X);

double MyAbs (double X);
int main ()

int X = =-7;

long Y = 2000001;

double Z = -35.678;

cout<<"Tri tuyet doi cua so nguyen (int) "<<X<<" la "
<<MyAbs (X) <<endl;

cout<<"Tri tuyet doi cua so nguyen (long int) "<<KY<<" la "
<<MyAbs (Y) <<endl;

cout<<"Tri tuyet doi cua so thuc "<<z<<" la "
<<MyAbs (Z) <<endl;

return 0;

int MyAbs (int X)

return abs (X);

long MyAbs (long X)

41
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1:=3
| F1 Help F2 Save F3 Open Alt—F? Compile F? Make Fi8 Menu

Chung ta chay vi du 2.16 , két qua ¢ hinh 2.19

Trl tuyet dal cua s0 nguyen (int) -7 la 7
Trl tuyet dol cua so nguyen (long int) 200000 la 200000
Tri tuyet dai cua so thuc -35 678 la 35 678

Hinh 2.19: Két qua cua vi du 2.16

Trinh bién dich dua vao su khac nhau vé sd cac tham sd, kiéu cua cac tham sb dé co thé xac dinh
chinh xdc phién ban cai dat nao ctia ham MyAbs() thich hgp véi mdt 1énh goi ham dugce cho, chéng
han nhu:
MyAbs(-7); //Goi ham int MyAbs(int)
MyAbs(-7/); //Goi ham long MyAbs(long)
MyAbs(-7.5); //Goi ham double MyAbs(double)
Qua trinh tim dugc ham dugc da ning hoa cling 1a qua trinh dugc dung dé giai quyét cac trudong
hop nhap nhing cta C++. Chang han nhu néu tim thay mot phién ban dinh nghia nao d6 ctia mot
ham duogc da ning hoa ma c6 kiéu dir liéu cac tham sb ctia no tring véi kiéu cac tham sb da goi t6i
trong 1¢énh goi ham thi phién ban ham doé s& dugc goi. Néu khong trinh bién dich C++ s€ goi dén
phién ban nao cho phép chuyén kiéu dé dang nhat.

MyAbs(‘c’); //Goi int MyAbs(int)

MyAbs(2.341); //Goi double MyAbs(double)

Céc phép chuyén kiéu c6 san s& duoc wu tién hon cac phép chuyén kiéu ma chiing ta tao ra
(chuing ta s€ xem xét cac phép chuyén ki€u tu tao & chuong 3).

Chung ta cling c6 thé }éy dia chi cuia mot ham da deQc’da nang hoa sao ChO lgéng mot cach
nao do chung ta c6 thé lam cho trinh bién dich C++ biét dugc ching ta can lay dia chi cua
phién ban ham nao co6 trong dinh nghia. Chang han nhu:

int (*pf1)(int);

long (*pf2)(long);

int (*pf3)(double);

pfl = MyAbs; //Tro dén ham int MyAbs(int)

pf2 = MyAbs; //Tro dén ham long MyAbs(long)

pf3 = MyAbs; //Ldi!!! (khéng c6 phién ban ham nao dé dbi sanh)

ei\,Céc gidi han cua viéc da nang héa cac ham:

42


file:///E:/gtrinh_TH108lthdt_/cn2.vnuit.edu.vn/gtrinh/TH108/Htm/Exe/CT2_16.EXE

« Bt ky hai ham nio trong tap cac ham d4 da ning phai c6 cac tham sb khac
nhau.

* Cac ham da nang hoa voi danh sach cac tham s cuing kiéu chi dua trén kiéu
tra vé cua ham thi trinh bién dich bao 13i. Chfmg han nhu, cac khai bao sau la
khong hop 1€:

void Print(int X);

int Print(int X);
Khong c6 cach nao dé trinh bién dich nhan biét phién ban nao duoc goi néu
gia trj tra vé bi bo qua. Nhu vay cac phién ban trong viéc da nang hoa phai co
su khac nhau it nhit vé kiéu hodc s6 tham s6 ma chiing nhan dugc.
* Cac khai bao bang 1énh typedef khong dinh nghia kiéu méi. Chiing chi thay
doi tén goi cua kiéu da c6. Chung khong anh hudng toi co ché da ning hoa
ham. Chung ta hay xem xét doan ma sau:

typedef char * PSTR;

void Print(char * Mess);

void Print(PSTR Mess);

Hai ham nay c6 cung danh sach cac tham s0, do d6 doan ma trén s&
phat sinh 161.

* D6i véi kiéu mang va con tro duge xem nhu dong nhat d6i v6i sy phan biét
khac nhau gitra cac phién ban ham trong viéc da nang héa ham. Chang han
nhu doan ma sau se phat sinh 10i:

void Print(char * Mess);

void Print(char Mess[]);
Tuy nhién, doi v6i mang nhiéu chiéu thi c6 sy phan biét giira cac phién
ban ham trong viéc da ndng héa ham, chang han nhu doan ma sau hop
1é:

void Print(char Mess[]);

void Print(char Mess[][7]);

void Print(char Mess[][9][42]);

* const va cac con tré (hay cac tham chiéu) co thé dung dé phén biét, chang
han nhu doan ma sau hop 1¢:

void Print(char *Mess);
4



void Print(const char *Mess);

2.2.13.2 Da ning héa cac toan tir (Operators overloading) :

Trong ngdn ngtr C, khi ching ta ty tao ra mot kiéu dir liu moi, «chung ta thyc hién cac thao
tac lién quan dén kiéu dir liéu d6 thuong thong qua cac ham, diéu nay tré nén khong thoai
mai.

Vi du 2.17: Chuong trinh cai dat cac phép toan cong va trir s phirc

= File Edit Search Run Compile Debug PFProject Options Window Help
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CT2_17.CPP H=[1]1=
#include <stdio.h> I

/* Pinh nghia sé phuc */

typedef struct
double Real;
double Imaginary;
}Complex;
Complex SetComplex (double R,double I);
Complex AddComplex (Complex Cl,Complex C2);
Complex SubComplex (Complex Cl,Complex C2);
void DisplayComplex (Complex C);
int main (void)

Complex C1,C2,C3,C4;

Cl

SetComplex(1.0,2.0);

C2

SetComplex (-3.0,4.0);
printf ("\nSo phuc thu nhat:");
DisplayComplex (Cl) ;

printf ("\nSo phuc thu hai:");
DisplayComplex (C2) ;

C3 = AddComplex(Cl,C2); //Hoi bat tién !!!

C4 = SubComplex(Cl,C2);

printf ("\nTong hai so phuc nay:");
DisplayComplex (C3) ;

printf ("\nHieu hai so phuc nay:");

DisplayComplex (C4) ;



1:3

Chiing ta chay vi du 2.17, két qua & hinh 2.20

Hinh 2.20: Két qua cua vi dy 2.17

Trong chuong trinh & vi dy 2.17, chiing ta nhan thiy voi cac ham vira cai dit dung dé cong va
trir hai s6 phirc 1+2i va —3+4i; ngudi lap trinh hoan toan khong thoai mai khi sir dung béi vi
thuc chat thao tac cong va trir 1 cac toan tir chtr khong phai 1a ham. Dé khic phuc yéu diém
nay, trong C++ cho phép chung ta c6 thé dinh nghia lai chirc ning ctia cic toan tir di c6 san
mot cach tién loi va ty nhién hon rat nhiéu. Diéu nay goi 1a da ning hoa toan tir. Khi d6
chuong trinh ¢ vi du 2.17 duogc viét nhu sau:

Vidu2.18:
[ = File Edit Search Run Compile Debug Project Options  Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:
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24

25:

26:
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29:

CT2_18.CPP|
#include <iostream.h>

// Pinh nghia s& phuc

typedef struct

double Real;
double Imaginary;

}Complex;

Complex SetComplex (double R,double I);

void DisplayComplex (Complex C);

Complex operator + (Complex Cl,Complex C2);

Complex operator - (Complex C1l,Complex C2);

int main (void)

Complex C1,C2,C3,C4;

Cl SetComplex(1.0,2.0);

C2

SetComplex (-3.0,4.0);
cout<<"\nSo phuc thu nhat:";
DisplayComplex (Cl) ;
cout<<"\nSo phuc thu hai:";
DisplayComplex (C2) ;

C3

Cl + C2;

C4 =Cl - C2;

cout<<"\nTong hai so phuc nay:";
DisplayComplex (C3) ;
cout<<"\nHieu hai so phuc nay:";

DisplayComplex (C4) ;
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Chung ta chay vi du 2.18, két qua & hinh 2.21

=0 phuc thu nhat: (1,2)
=0 phuc thu hai: (-3,4)
Tong hai so phuc nay: (-2,6)
Hien hai =0 phuc nay:(4.-2)

Hinh 2.21: Két qua cua vi du 2.18
Nhu vay trong C++, cac phép toan trén cac gia tri kiéu sb phtrc duge thuc hién bang cac toan

tir toan hoc chudn chir khong phai bang cac tén ham nhu trong C. Chang han ching ta c6 1énh
sau:

C4 = AddComplex(C3, SubComplex(C1,C2));
thi ¢ trong C++, chiing ta c6 1énh twong tmg nhu sau:

C4=C3+Cl1-C2;
Chung ta nhan thay rflr‘lg ca hai Iénh déu cho cung két qua nhung 1énh cta C++ thi d& hiéu
hon. C++ lam dugc di€u nay bang cach tao ra cdc ham dinh nghia cach thuc hién ctia mét

toan tir cho cac kiéu dit liéu tu dinh nghia. Mot ham dinh nghia mot toan tir c6 ct phap sau:

data_type operator operator _symbol ( parameters )

Trong do:

data_type: Kiéu tra vé.

operator_symbol: Ky hi€u cua toan tur.

parameters: Cac tham s6 (néu co).
Trong chuong trinh vi du 2.18, toan tir + 1a todn tir gém hai todn hang (goi 1a toan tu hai ngoi;
toan tor mot ngoi la toan tir chi c6 mot toan hang) va trinh bién dich biét tham s6 dau tién la ¢
bén trai toan tir, con tham s6 thi hai thi & bén phai cta toan tir. Trong truong hop 1ap trinh
vién quen thudc véi cach goi ham, C++ van cho phép bang cach viét nhu sau:

C3 = operator + (C1,C2);
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C4 = operator - (C1,C2);

Cac toan tir dugc da nang hoa s€ dugc lya chon bdi trinh bién dich cling theo cach thirc tuong
tu nhu viéc chon lya gitra cac ham duoc da nang hoa la khi gdp mot toan tir lam vi€e trén céc
kiéu khong phai 1a kiéu c6 sén, trinh bién dich s& tim mot ham dinh nghia cta toan tir nao dé
c6 cac tham sb ddi sanh véi cac toan hang dé dung. Chiing ta s& tim hiéu k¥ vé viéc da ning
hoa cac toan tir trong chuong 4.

Cac gidi han cua da nang hoa toén tu:
* Ching ta khong thé dinh nghia cac toan tir moi.

* Hau hét cac toan tir ciia C-++ déu c6 thé dugc da ning hoa. Cac toan tir sau khong
dugc da nang hoa la :

Toén tir Y nghia
o Toan tir dinh pham vi.
R Truy cép dén con tro 1 trudng cla struct hay thanh

vién cua class.

Truy cap dén truong ctia struct hay thanh vién cua
class.

2 Toan tir dicu kién

sizeof

va chung ta ciing khong thé da ning hoa bat ky ky hiéu tién xtr Iy nao.

* Chiing ta khong thé thay do6i thtr tu wu tién ciia mot toan tir hay khong thé thay doi
sO cac toan hang cua no.

* Chiing ta khong thé thay doi y nghia cua cac toan tir khi ap dung cho céc kiéu co
san.

* Da nang hoda céc toan tir khong thé c¢6 cac tham sé co6 gia tri mac dinh.

Céc toan tir c6 thé da nang hoa:

+ - * / % A

! = < > += =
A= &= |= << >> <<=
<= >= | && I ++ -




0 [l new  delete &

1= > ->%

Céc toan tu dugc phan loai nhu sau :

= Céc toan tu mot ngoi : * & ~! ++ -- sizeof
(data_type)

Céc toan tir nay dugc dinh nghia chi c6 mot
tham s0 va phai tra vé mdt gia tri cung kiéu véi
tham s6 cua chung. D61 véi toan tir sizeof phai

tra vé mot gia trj kiéu size_t (dinh nghia trong
stddef.h)

Toan tu (data_type) dugc dung dé chuyen do6i
kiéu, n6 phai tra vé mot gia tri c6 kiéu la
data_type.

= Cac toan tu hai ngoi:

L0+ -S> <<><

Céc toan tir nay duge dinh nghia c6 hai tham sé.

] Céc phép gén: = 4= = %= /= %: S5 o= <<=
A= |=

Cac toan tur gan dugc dinh nghia chi c6 mot
tham s. Khong c6 gioi han vé kiéu cta tham s
va kiéu tra vé cia phép gan.

= Toén tir lay thanh vién : ->

= Toan tir 1dy phan tir theo chi sé: []

* Toan tir goi ham: ()

3.1 DAN NHAP

Bay gio chung ta bat dau tim hiéu vé léap trinh huong d6i tugng trong C++. Trong cac phan sau, ching ta
cling tim hleu vé cac ky thuat cua thiét ké hudng d6i _tuong (Object-Oriented Design OOD): Chung ta phan
tich mot van dé cu thé, xac dinh cac ddi tuong nao can de cai dat hé thong, xac dinh cac thudc tinh nao ma
dbi twong phai co, xac dinh hanh vi nao ma ddi twong can dua ra, va chi rd 1am thé nao cac di twong can
tuong tac voi débi tuong khac dé thuce hién cac muc tiéu téng thé cua hé théng.
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Chung ta nhac lai cac khai niém va thuat ngit chinh cta dinh huéng ddi tugng. OOP déng goi dir lidu (cac
thugc tinh) va cac ham (hanh vi) thanh géi goi 1a cdc doi twong. Dit liéu va cac ham cta ddi tuong c6 sy lién
hé mat thiét véi nhau. Céac ddi tuong co6 cac dac tinh cua viéc che dau thong tin. Diéu nay nghia la mac du
cac dbi twong co thé biét lam thé nao lién lac véi dbi tuong khac thong qua cac giao dién hoan toan xéac dinh,
binh thudng cac d6i tugng khong duoc phép biét lam thé nao cac ddi twong khac duge thuc thi, cac chi tiét
ctia sy thi hanh dugc ddu bén trong cac ddi tugng.

Trong C va cac ngén ngir 1ap trinh thu tuc, 1ap trinh ¢6 khuynh huéng dinh huéng hanh dong, trong khi y
tudng trong lap trinh C++ 1a dinh hudng do6i twong. Trong C, don vi cua lap trinh 1a ham; trong C++, don vi
cua lap trinh 1a /op (class) .

Céc lap trinh vién C tép trung vao viét cac ham. Cac nhom cua cac hanh dong ma thyuc hién vai cong viéc
duoc tao thanh cac ham, va cac ham dugc nhom thanh céc chuong trinh. Dit liéu thi rit quan trong trong C,
nhung quan diém 1a dit liéu ton tai chinh trong viéc ho tro cac ham dong ma ham thuc hi¢n. Cac dong tir
trong mot hé théng gitp cho 1ap trinh vién C xéc dinh tap cac ham ma s€ hoat dong cung voi1 viéc thuc thi hé
thong.

Céc 1ap trinh vién C++ tap trung vao viéc tao ra "cac kiéu do ngudi ding dinh nghia" (user-defined types)
goi 14 cac 16p. Cac 16p cling duge tham chiéu nhu "cac kiéu do 1ap trinh vién dinh nghia" (programmer-
defined types). Mdi 16p chira dir liéu ciing nhu tip cac ham ma xir 1y dit liéu. Cac thanh phan dit liéu cua
mot 16p duoc goi 1a "cac thanh vién dir liéu" (data members). Cac thanh phan ham cua mot 16p duoc goi 1a
"cac ham thanh vién" (member functions). Giéng nhu thue thé cua kiéu ¢6 sdn nhu int dugc goi la mot bién,
mot thuc thé cua kiéu do ngudi ding dinh nghia (nghia 1a mot 16p) duge goi 1a mot ddi tugng. Cac danh tir
trong mot hé théng gitp cho lap trinh vién C++ xé4c dinh tap cac 16p. Cac 16p nay dugce su dung dé tao céc
dbi tuong ma s& s& hoat dong cung véi viéc thuc thi hé théng.

Céc 16p trong C++ duoc tién hoa ty nhién ctia khai niém struct trong C. Trude khi tién hanh viéc trinh bay
cac 1op trong C++, chiing ta tim hi€u vé cau tric, va chung ta xay dung mot ki€éu do nguoi dung dinh nghia
dua trén mot cau truac.

3.2 CAI PAT MOT KIEU DO NGUOI DUNG PINH NGHiA VOI MOT STRUCT

Vi du 3.1: Chung ta xay dung kiéu cau tric Time véi ba thanh vién s6 nguyén: Hour, Minute va second.
Chuong trinh dinh nghia mét cau trac Time goi 1a DinnerTime. Chuong trinh in thoi gian dudi dang gio quan
doi va dang chuan.

| = File Edit Search FRun Compile Debug Project Options Window Help
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CT3_1.CPP 1=[11=

#include <iostream.h> I
struct Time
int Hour; // 0-23

int Minute; // 0-59

int Second; // 0-59
void PrintMilitary(const Time &); //prototype
void PrintStandard(const Time &); //prototype
int main ()

Time DinnerTime;

//Thiét 1l4p cac thanh vién véi gid tri hop 1é

DinnerTime.Hour = 18;

DinnerTime.Minute 30;

DinnerTime.Second = 0;

cout << "Dinner will be held at ";

PrintMilitary (DinnerTime) ;

cout << " military time," << endl << "which is ";
PrintStandard (DinnerTime) ;

cout << " standard time." << endl;

//Thiét lap céac th%ah vién vdi gid tri khéng hop 1é

DinnerTime.Hour = 29;
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Chung ta chay vi du 3.1, két qua ¢ hinh 3.1

Chinner will be held at 15:30:00 military ime,
whichis ©:30:00 P} standard ime,

Time withinvalid value=s: 2973 103

Hinh 3.1: Két qué cua vi du 3.1

C6 mot vai han ché khi tao cac kiéu dir liéu méi véi cc ciu trac ¢ phan trén. Khi viéc khéi tao khong duoc
yéu cau, c6 thé co dit lidu chua khoi tao va cac van dé nay sinh. Ngay ca néu dit liéu duoc khoi tao, no co
thé khai tao khong chinh xac. Cac gia tri khong hop 1€ co thé duoc gan cho cac thanh vién cia mot cau trac
boi vi chuong trinh tryc tiép truy cap dir licu. Chang han ¢ vi du 3.1 & dong 29 dén dong 31, chuong trinh
gan céc gia tri khong hop 1é cho ddi tuong DinnerTime. Néu viée cai dit cta struct thay (101, tat ca cac
chu’o’ng trinh s dung struct phai thay d6i. Piéu nay do 1ap trinh vién tryuc tiép thao tac kiéu dir lidu. Khong

"giao dién" dé bao dam 1ap trinh vién st dung dir liéu chinh xac va bao dam dir liéu con lai ¢ trang thai
thlch hop. Mit khéc, ciu truc trong C khong thé dugc in nhu mot don vi, chung dugc in khi céc thanh vién
duoc in. Cac ciu trac trong C khong thé so sanh v6i nhau, chiing phai dugc so sanh thanh vién véi thanh
vién.

Phan sau cai dit lai cAu trac Time & vi du 3.1 nhu mot 16p va chimg minh mot sé thuan loi dé viéc tao ra cai
goi la cac kiéu dir liéu triru tuong (Abstract Data Types — ADT) nhu céc 16p. Ching ta s& thiy rang cac 16p
va cac cAu triic co thé sir dung gan nhu giéng nhau trong C++. Su khic nhau gitra chiing 1a thudc tinh truy
cap cac thanh vién.

3.2 CAI PAT MOT KIEU DO NGUOI DUNG PINH NGHiA VOI MOT STRUCT

Vi du 3.1: Chung ta xay dung kiéu cau tric Time véi ba thanh vién s6 nguyén: Hour, Minute va second.
Chuong trinh dinh nghia mét cau trac Time goi 1a DinnerTime. Chuong trinh in thoi gian dudi dang gio quan
doi1 va dang chuan.

[ = File Edit Search BRun Compile Debug Project Options Window Help
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CT3_1.CPP 1=[11=

#include <iostream.h> I
struct Time
int Hour; // 0-23

int Minute; // 0-59

int Second; // 0-59
void PrintMilitary(const Time &); //prototype
void PrintStandard(const Time &); //prototype
int main ()

Time DinnerTime;

//Thiét 1l4p cac thanh vién véi gid tri hop 1é

DinnerTime.Hour = 18;

DinnerTime.Minute 30;

DinnerTime.Second = 0;

cout << "Dinner will be held at ";

PrintMilitary (DinnerTime) ;

cout << " military time," << endl << "which is ";
PrintStandard (DinnerTime) ;

cout << " standard time." << endl;

//Thiét lap céac th%z? vién vdi gid tri khéng hop 1é

DinnerTime.Hour = 29;
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Chung ta chay vi du 3.1, két qua ¢ hinh 3.1

Chinner will be held at 15:30:00 military ime,
whichis ©:30:00 P} standard ime,

Time withinvalid value=s: 2973 103

Hinh 3.1: Két qué cua vi du 3.1

C6 mot vai han ché khi tao cac kiéu dir liéu méi véi cc ciu trac ¢ phan trén. Khi viéc khéi tao khong duoc
yéu cau, c6 thé co dit lidu chua khoi tao va cac van dé nay sinh. Ngay ca néu dit liéu duoc khoi tao, no co
thé khai tao khong chinh xac. Cac gia tri khong hop 1€ co thé duoc gan cho cac thanh vién cia mot cau trac
boi vi chuong trinh tryc tiép truy cap dir licu. Chang han ¢ vi du 3.1 & dong 29 dén dong 31, chuong trinh
gan céc gia tri khong hop 1é cho ddi tuong DinnerTime. Néu viée cai dit cta struct thay (101, tat ca cac
chu’o’ng trinh s dung struct phai thay d6i. Piéu nay do 1ap trinh vién tryuc tiép thao tac kiéu dir lidu. Khong
"giao dién" dé bao dam 1ap trinh vién st dung dir liéu chinh xac va bao dam dir liéu con lai ¢ trang thai
thlch hop. Mit khéc, ciu truc trong C khong thé dugc in nhu mot don vi, chung dugc in khi céc thanh vién
duoc in. Cac ciu trac trong C khong thé so sanh v6i nhau, chiing phai dugc so sanh thanh vién véi thanh
vién.
Phan sau cai dit lai cAu trac Time & vi du 3.1 nhu mot 16p va chimg minh mot sé thuan loi dé viéc tao ra cai
goi la cac kiéu dir liéu triru tuong (Abstract Data Types — ADT) nhu céc 16p. Ching ta s& thiy rang cac 16p

va cac cAu triic co thé sir dung gan nhu giéng nhau trong C++. Su khic nhau gitra chiing 1a thudc tinh truy
cap cac thanh vién.

3.3 CAI PAT MOT KIEU DU LIEU TRUU TUQNG VOI MOT LOP

Céc 16p cho phép 1ap trinh vién mé hinh cac dbi tuong ma ¢6 cac thugce tinh (biéu dién nhu céc thanh vién
dir liéu — Data members) va cac hanh vi hodc cac thao tac (bi€u dién nhu cac ham thanh vién — Member
functions). Cac kiéu chira cac thanh vién dir li¢u va cac ham thanh vién dugc dinh nghia thong thuong trong

C++ suir dung tur khoa class, c6 ¢ phap nhu sau:

class <class-name>

<member-list> //Than cua 16p
K
Trong do:
class-name: tén 16p.
member-list: dac ta cac thanh vién dir li€u va cac ham thanh vién.
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Céc ham thanh vién d6i khi duoc goi 1a cac phuong thirc (methods) trong cac ngdn ngit 1ap trinh hudéng ddi

tuong khac, va dugc dua ra trong viéc dap ing cac message goi tdi mot doi tugng. Mot message tuong ung

v6i viée goi ham thanh vién.

Khi mét 16p duoc dinh nghia, tén 16p c6 thé duge sir dung dé khai bao ddi tugng cua 16p theo ch phap sau:
<class-name> <object-name>;

Ching han, cau tric Time s& dugc dinh nghia duéi dang 16p nhu sau:

class Time

{

public:
Time();
void SetTime(int, int, int)
void PrintMilitary();
void PrintStandard()
private:
int Hour; // 0 - 23
int Minute; // 0 - 59

int Second; // 0 - 59
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Trong dinh nghia 16p Time chura ba thanh vién dit li¢u 1a Hour, Minute va Second, va cling trong 16p nay,
chung ta thay cac nhan public va private dugc goi 1a cac thudc tinh xac dinh truy cap thanh vién (member
access specifiers) goi tat la thuQc tinh truy cap.

Bét ky thanh vién dit liéu hay ham thanh vién khai bao sau public c6 thé duoc truy cap bat ky noi nao ma
chuong trinh truy cap dén mot dbi twong cta 16p. Bat ky thanh vién dit liéu hay ham thanh vién khai bao sau
private chi c6 thé duoc truy cap boi cac ham thanh vién ciia 16p. Céc thude tinh truy cap ludn ludn két thuc
v6i dau hai chdm (:) va ¢ thé xuat hién nhiéu 1an va theo thir tr bat ky trong dinh nghia 16p. Mic dinh thudc
tinh truy cap la private.

Dinh nghia 16p chta cac prototype ctia bén ham thanh vién sau thudc tinh truy cap public 1a Time(),
SetTime(), PrintMilitary() va PrintStandard(). D6 1a cac ham thanh vién public (public member function)
hodc giao dién (interface) cua 16p. Cac ham nay s& duge st dung boi cac client (nghia la cac phan ctia mot
chuong trinh ma 1a cac ngudi ding) ctia 16p xir 1y dit liéu cta 16p. C6 thé nhan thiy trong dinh nghia 16p
Time, ham thanh vién 7ime() c6 cung tén véi tén 16p Time, né dugce goi la ham xay dung (constructor
function) cua 16p Time.
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Mot constructor 1a mdt ham thanh vién dac biét ma khéi dong cac thanh vién dir liéu ctia mdot ddi tuong cua
16p. Mot constructor cua 16p dugce goi tu dong khi doi twong cia 16p dé dugc tao.

Thong thudng, cac thanh vién dit liéu duoc liét ké trong phan private ciia mot 16p, con cac ham thanh vién
duoc liét ké trong phan public. Nhung co6 thé ¢6 cac ham thanh vién private va thanh vién dir li¢u public.

Khi 16p dugc dinh nghia, né ¢ thé sir dung nhu mét kiéu trong phan khai bao nhu sau:
Time Sunset, // D6i twong cua 16p Time
ArrayTimes[5], // Mang cac dbi twong cta 16p Time
*PTime, // Con tr6 tro dén mot ddi twong cia 16p Time
&DinnerTime = Sunset; / Tham chiéu dén mot d6i tuong cua 16p Time

Vi du 3.2: Xay dung lai 16p Time & vi du 3.1
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=L 11
1:

10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

CT3_2.CPPj H=L1

#include <iostream.h>

class Time

public:
Time(); //Constructor
void SetTime (int, int, int); //Thiét 1&p Hour, Minute va Second

void PrintMilitary(); //In thoi gian dudi dang gid quan doéi

void PrintStandard(); //In thoi gian dudi dang chuén

private:

int Hour; // 0 - 23

int Minute;

int Second;

//Constructor
//Bao dam téat

Time: :Time ()

Hour = Minute

// 0 - 59

// 0 - 59

khoi tao mbi thanh vién dir liéu vdéi gid tri zero

ca cac dbi tuong bit ddu & mdt trang thai thich hop

= Second = 0;

//Thiét lap mét gid tri Time méi s dung gid quanddi

//Thuc hién viéc kiém tra tinh hop 1é& trén céac gid tri di liéu

//Thiét 1lap céc gid tri khéng hop 1& thanh zero

void Time::SetTime (int H, int M, int S)

Hour = (H >= 0 && H < 24) ? H : 0;

Minute = (M >= 0 && M < 60) ? M : O;
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Chung ta chay vi du 3.2, két qua ¢ hinh 3.2

The imtal military imeis 00:00:00
Theiritlal standard ime=1is 12:00:00 AR

Military ime after SetTime 15 13: 2706
standard ime after SetTime 15 1: 2706 Fi

After attempting invalid ssttings:
Military fime: 00:00:00
Standard ime: 12:00:00 Akl

Hinh 3.2: Két qua cua vi du 3.2

Trong vi du 3.2, chuong trinh thuyét minh mét ddi twong ctia 16p Time goi 1a T (dong 52). Khi d6
constructor cua 16p Time tu dong goi va 1d rang khaoi tao mdi thanh vién dir lidu private 1a zero. Sau d6 thoi
gian duoc in dudi dang gio quan doi va dang chuin dé xac nhan cac thanh vién nay dugc khai tao thich hop
(dong 54 dén 57). Ké t6i thoi gian duoc thiét 1ap bang cach s dung ham thanh vién SetTime() (dong 59) va
thoi gian lai duoc in ¢ hai dang (dong 60 dén 63). Cudi cung ham thanh vién SetTime() (dong 65) thir thiét
1ap cac thanh vién dit liéu véi cac gia tri khong hop 18, va thoi gian lai duoc in & hai dang (dong 66 dén 70).

Chung ta nhéan thiy rang, tat ca cic thanh vién dit liéu ciia mot 16p khong thé khoi tao tai noi ma chung duoc
khai bao trong than 16p. Cac thanh vién dir liéu nay phai dugc khoi tao boi constructor cua 16p hay ching cé
thé gan gia tri boi cac ham thiét 1ap.

Khi mot 16p dugce dinh nghia va cac ham thanh vién cua n6 dugc khai bdo, cac ham thanh vién nay phai
dugc dinh nghia. Mdi ham thanh vién cta 16p c6 thé dugc dinh nghia truc tiép trong than 16p (hién nhién
bao gém prototype ham cua 16p), hodc ham thanh vién ¢ thé duoc dinh nghia sau than 16p. Khi mot ham
thanh vién dugc dinh nghia sau dinh nghia 16p twong tng, tén ham dugc dat trude boi tén 16p va toan tur
dinh pham vi (::). Chang han nhu ¢ vi du 3.2 gom cac dong 18, 26, 34 va 42. B61 vi cac 16p khac nhau c6
thé co cac tén thanh vién gidng nhau, toan tr dinh pham vi "rang budc" tén thanh vién t6i tén 16p dé nhan
dang cac ham thanh vién ciia mét 16p.

Mic di mot ham thanh vién khai béo trong dinh nghia mot 16p c6 thé dinh nghia bén ngoai dinh nghia 16p
nay, ham thanh vién d6 van con bén trong pham vi ctia 16p, nghia 14 tén ctia né chi duoc biét téi cac thanh
vién khéc cta 16p ngoai trir tham chiéu théng qua mot dbi twong cta 16p, mot tham chiéu toi mot dbi tuong
ctia 16p, hodc mot con trod trd téi mot ddi tuong cua 16p.

Néu mot ham thanh vién dwoc dinh nghia trong dinh nghia mot 16p, ham thanh vién nay chinh 14 ham inline.
Cac ham thanh vién dinh nghia bén ngoai dinh nghia mot 16p ¢6 thé 1a ham inline bang cach su dung tir khoa
inline.

Ham thanh vién cting tén v6i tén 16p nhung dat trude 1a mot ky tw ngé (~) duge goi la destructor cua 16p nay.
Ham destructor lam "cong viéc ndi tro két thuc" trén mdi ddi tuong cia 10p trude khi ving nhd cho ddi
tuong duogc phuc hdi boi hé thong.

59


file:///E:/gtrinh_TH108lthdt_/cn2.vnuit.edu.vn/gtrinh/TH108/Htm/Exe/CT3_2.EXE

Vi du 3.3: Lay lai vi du 3.2 nhung hai ham PrintMilitary() va PrintStandard() 1 cac ham inline.
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1: #include <iostream.h> I

3: class Time

4. {

5: public:

6: Time(); ; //Constructor

7: void SetTime (int, int, int); // Thiét lap Hour, Minute va
Second

8: void PrintMilitary() // In thdoi gian dudi dang gid quanddi
9: {

10: cout << (Hour < 10 2 "0" : "") << Hour << ":"

11: << (Minute < 10 2?2 "O0" : "") << Minute << ":"
12: << (Second < 10 2 "O" : "") << Second;

13: }

14: void PrintStandard(); // In thoi gian dudi dang chuédn
15: private:

16: int Hour; // 0 - 23

17: int Minute; // 0 - 59

18: int Second; // 0 - 59

19: };

20: //Constructor khdi tao mdi thanh vién do liéu véi gid tri
zZero

21: //Bdo dam tit ca cac d6i tuong bit ddu & mét trang thai thich
hop

22: Time::Time ()

23: |

24: Hour = Minute = Second = 0;
25: }

26:

27: #9; //Thiét 1lap mdét g3 tri Time méi s dung gid quan doi
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Chung ta chay vi du 3.3, két qua ¢ hinh 3.3

The imtal military imeis 00:00:00
Theiritlal standard ime=1is 12:00:00 AR

Military ime after SetTime 15 13: 2706
standard ime after SetTime 15 1: 2706 Fi

After attempting invalid ssttings:
Military fime: 00:00:00
Standard ime: 12:00:00 Akl

Hinh 3.3: Két qua cta vi du 3.3
3.4 PHAM VI LOP VA TRUY CAP CAC THANH VIEN LOP

Céc thanh vién dir liéu ciia mot 16p (cac bién khai bao trong dinh nghia 16p) va cdc ham thanh vién (cac ham
khai bao trong dinh nghia 16p) thudc vao pham vi cua 16p.

Trong mot pham vi 16p, cac thanh vién cua 16p duogc truy cap ngay lap tirc boi tit ca cac ham thanh vién cua
16p d6 va c6 thé dugc tham chiéu mot cach dé dang boi tén. Bén ngoai mot pham vi 10p, cac thanh vién cia
16p dugc tham chiéu thong qua hodc mot tén ddi tuong, mot tham chiéu dén mot ddi tuong, hoac mot con tro
t6i ddi tuong.

Céc ham thanh vién cta 16p c6 thé dugc da ning hoa (overload), nhung chi boi cac ham thanh vién khac cua
16p. Pé da ning hoa mot ham thanh vién, don gian cung cap trong dinh nghia 16p mot prototype cho moi
phién ban ctia ham da ning hoa, va cung cip mot dinh nghia ham riéng biét cho mdi phién ban ctia ham.

Cac ham thanh vién c6 pham vi ham trong mot 16p — cac bién dinh nghia trong mot ham thanh vién chi duoc
biét téi ham d6. Néu mot ham thanh vién dinh nghia mot bién cing tén véi tén mot bién trong pham vi 16p,
bién pham vi 16p dugc dau bai bién pham vi ham bén trong pham vi ham. Nhu thé mot bién bi ddu c6 thé
duogc truy cap thong qua toan tur dinh pham vi.

Cac toan tir duoc sir dung dé truy cép cac thanh vién cua 16p duoc dong nhit voi cac toan tir sir dung dé truy
cap cac thanh vién cia cau trac. Toan tir lwra chon thanh vién ddu cham (.) duoc két hop véi mot tén cua dbi
tuong hay voi mot tham chiéu toi mot ddi twong dé truy cip cac thanh vién cta ddi tuong. Toan tir Iya chon
thanh vién mii tén (-=>)duogc két hop véi mot con tro tré téi mot truy cip dé truy cap cac thanh vién cua dbi
tugng.

Vi du 3.4: Chuong trinh sau minh hoa viéc truy cé@p cac thanh vién ciia mot 16p voi céac todn tur lya chon
thanh vién.
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22

23:

24

25:

26:

27:

28:

CT3_4.CPP|
#include <iostream.h>

class Count

public:

int X;

void Print ()

cout << X << endl;

int main ()

Count Counter, //Tao dbi tuong Counter
*CounterPtr = &Counter, //Con trd trd tdi Counter

Counter; //Tham chiéu td&i Counter

&CounterRef

cout << "Assign 7 to X and Print using the object's name:

Counter.X = 7; //Gan 7 cho thanh vién di liéu X

Counter.Print (); //Goi ham thanh vién Print

cout << "Assign 8 to X and Print using a reference: ";
CounterRef.X = 8; //Gan 8 cho thanh vién d@rt l1iéu X

CounterRef.Print(); //Goi ham thanh vién Print

cout << "Assign 10 to X and Print using a pointer: ";

CounterPtr->X = 10; // @3n 10 cho thanh vién da liéu X
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Chung ta chay vi du 3.4, két qua ¢ hinh 3.4

Asdgn 7 to X and Print uaing the object's name: 7
Asdgn & to X and Print using a reference: 2

Asdgn 10 to X and Print using a pointer: 10

Hinh 3.4: Két qua cua vi du 3.4
3.5 PIEU KHIEN TRUY CAP TOI CAC THANH VIEN

Céc thudc tinh truy cap public va private (va protected chiing ta s& xem xét sau) dugc sir dung dé dicu
khién truy cap t6i cac thanh vién dir liéu va cac ham thanh vién cua 16p. Ché do truy cép méac dinh dbi voi
l6p la private vi thé tat ca cac thanh vién sau phan header ctia 16p va tru6e nhan dau tién la private. Sau
moi nhan, ché d6 ma duoc kéo theo boi nhin d6 ap dung cho dén khi gip nhin ké tiép hodc cho dén khi gip
dau moc phai (}) ctia phan dinh nghia 16p. Cac nhan public, private va protected co thé duoc ldp lai nhung
cach dung nhu vay thi hiém c6 va c6 thé gay khé hiéu.

Céc thanh vién private chi co thé duoc truy cip boi cac ham thanh vién (va cic ham friend) cua 16p d6. Cac
thanh vién public cta 16p c6 thé dugc truy cap boi bat ky ham nao trong chuong trinh.

Muc dich chinh cua cac thanh vién public la dé biéu thi cho client cua 16p mot cai nhin cua cac dich vu
(services) ma 16p cung cap. Tap hop ndy cua cac dich vy hinh thanh giao dién public cta 16p. Cac client ciia
16p khong can quan tdm 1am thé nao 16p hoan thanh cac thao tac cia nd. Cac thanh vién private cua 16p
cling nhu cac dinh nghia ctia cac ham thanh vién public cta n6 thi khong phai c6 thé truy cap toi client ctia
mot 16p. Cac thanh phan nay hinh thanh sy thi hanh cua 16p.

Vi du 3.5: Chuong trinh sau cho thay rang cac thanh vién private chi co thé truy cap thong qua giao dién
public sur dung cadc ham thanh vién public.
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r=L11 CT3_5.CPP H=[11=

1: #include <iostream.h> I
3: class MyClass

5: private:

6: int X,Y;

7: public:

8: void Print();

9: };

10:

11: void MyClass::Print ()

12: |

13: cout <<X<<¥<<endl;

14: }

15:

16: int main()

17: |

18: MyClass M;

19:

20: M.X = 3; //Error: 'MyClass::X' is not accessible
21: M.Y = 4; //Error: 'MyClass::Y' is not accessible
22: M.Print () ;

23: return O;

24: }

vl
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Khi chiing ta bién dich chuong trinh nay, compiler phat sinh ra hai 16i tai hai dong 20 va 21 nhu sau:
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Compiling CT3_5 CFF:
Brror CT3_5 CPP 20 Wy Class: X'is not accessible

Brror CT3_5,CPP 21 Wy Class: ¥ iz not accesable

Hinh 3.5: Thong bdo 16i ctia vi du 3.5

Thudc tinh truy cap mic dinh d6i véi cac thanh vién cua 16p 13 private. Thudc tinh truy cap cac thanh vién
ctia mot 10p c6 thé duge thiét 1ap ro rang 1a public, protected hodc private. Thudc tinh truy cap mic dinh
dbi v6i cac thanh vién cia struct 13 public. Thudc tinh truy cap cac thanh vién ctia mot struct ciing ¢ thé
duoc thiét 1ap 16 rang 1 public, protected hoic private.

Truy cap dén mot dir lieu private can phai duoc diéu khién can than boi viée sir dung cia cac ham thanh
vién, goi la cac ham truy cap (access functions).

3.6 CAC HAM TRUY CAP VA CAC HAM TIEN iCH

Khéng phai tat ca cac ham thanh vién déu 1a public dé phuc vu nhu bd phan giao dién ctia mot 16p. Mot vai
ham con lai 1a private va phuc vu nhu cac ham tién ich (utility functions) cho cac ham khac cua l6p.

Céac ham truy cap co thé doc hay hién thi dit liéu. Str dung cac ham truy cp dé kiém tra tinh ding hodc sai
cua cac diéu kién — cac ham nhu thé thuong dugc goi 1a cac ham khéng dinh (predicate functions). Mgt vi
du ctia ham khang dinh 1a mot ham IsEmpty() cua 16p container - mot 16p c6 kha ning gitr nhiéu dbi twong -
gidng nhu mot danh sach lién két, mot stack hay mot hang doi. Mot chuong trinh sé kiém tra ham IsEmpty()
trude khi thir doc muc khac tir d6i tuong container.Mot ham ti¢n ich khong 1a mdt phén cua mot giao dién
ctia 16p. Hon nita n6 1a mot ham thanh vién private ma ho trg cac thao tac clia cac ham thanh vién public.
Cac ham tién ich khong du dinh duoc sir dung boi cac client cua 16p.

Vidu 3.6: Minh hoa cho cac ham tién ich.
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CT3_6.CPP) H=[1]1=

1: #include <iostream.h> I
2: #include <iomanip.h>
3:
4: class SalesPerson
5: {
6: public:
7: SalesPerson(); //constructor
8: void SetSales (int, double);//Ngudi dung cung cldp cac hinh cua
9: #9; #9; //nhing hang ban cua mdt
thang
10: void PrintAnnualSales () ;
11:
12: private:
13: double Sales[12]; //12 hinh cua nhiing hang ban hdng thang
14: double TotalAnnualSales(); //Ham tién ich
15: };
16:
17: //Ham constructor khdi tao mang
18: SalesPerson::SalesPerson|()
19: {
20: for (int I = 0; I < 12; I++)
21: Sales[I] = 0.0;
22: '}
23:
24: //Ham thiét 1lap mdét trong 12 hinh cua nhiing hang ban hdng
théang
25: void SalesPerson::SetSales (int Month, double Amount)
26: {
27: if (Month >= 1 && Month <= 12 && Amount > 0)
67
28: Sales[Month - 1] = Amount;
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Chung ta chay vi du 3.6 , két qua & hinh 3.6

Hinh 3.6: Két qua cua vi du 3.6

3.7 KHOI PONG CAC POI TUQNG CUA LOP : CONSTRUCTOR

Khi mot ddi tuong duogc tao, cac thanh vién cua no6 co thé duoc khoi tao bdi mot ham constructor. Mot
constructor 1a mot ham thanh vién véi tén gidng nhu tén cia 16p. Lap trinh vién cung cap constructor ma
duoc goi ty dong mdi khi dbi tugng cua lop d6 dugc tao. Cac thanh vién dir liu ciia mdt 16p khong thé duoc
khoi tao trong dinh nghia cia 16p. Hon nira, cac thanh vién dir liéu phai dugc khoi dong hoac trong mot
constructor cta 16p hodc cac gia tri cia chung cé thé duoc thiét 1ap sau sau khi ddi tuong duoc tao. Cac
constructor khong thé mo ta cac kiéu tra vé hodc cc gia tri tra vé. Cac constructor c¢6 thé dugc da ning hoa
dé cung cép su da dang dé khoi tao cac dbi tuong cua 16p.

Constructor c6 thé chira cac tham s6 mic dinh. Bing cach cung cip cac tham sb mic dinh cho constructor,
ngay ca néu khong c6 cac gié tri nao duoc cung cap trong mot constructor thi dbi twgng van dugc bao dam
dé trong mét trang thai pht hop vi cac tham s6 mac dinh. Mt constructor cua lap trinh vién cung cip ma
hodc tat ca cac tham sd ctia né co gia tri méc dinh hodc khong c6 tham 5O nao duoc goi 1a constructor méc
dinh (default constructor). Chi c6 thé c6 mdt constructor mic dinh cho mdi 16p.

Vi du 3.7: Constructor véi cac tham sb mac dinh
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

1=L1 1=

#include <iostream.h> I
class Time

public:

Time (int = 0, int = 0, int = 0); //Constructor mdc dinh
void SetTime (int, int, int);

void PrintMilitary();

void PrintStandard() ;

private:
int Hour;
int Minute;
int Second;

}i

//Ham constructor d& khdi déng dit liéu private
//Céc gid tri mdc dinh 1a 0

Time: :Time (int Hr, int Min, int Sec)

SetTime (Hr, Min, Sec);

//Thiét lap cac gia tri cua Hour, Minute va Second
//Gi4 tri khéng hop 1& duoc thiét 1lap 1a 0

void Time::SetTime (int H, int M, int S)

Hour = (H >= 0 && H < 24) ? H : 0;

Minute = (M >= 0 && M < 60) ? M : O;



1:3
| F1 Help F2 Save F3 Open Alt-F? Compile F? Make Fi8 Menu

Chuong trinh ¢ vi du 3.7 khéi tao nam ddi tuong cua 16p Time (¢ dong 52). Péi tuong T1 v6iba tham sO lay
gia tri mac dinh, ddi tugng 72 voi mot tham s6 duge mo ta, do6i tugng 73 voi hai tham s6 duge mo ta, ddi
tugng T4 voi ba tham sé duoc mo ta va dbi twong T'5 véi cac tham s co gia tri khong hop 18.

Chung ta chay vi du 3.7, két qua ¢ hinh 3.7

Hinh 3.7: Két quéa cta vi du 3.7

Néu khong c6 constructor nao dugc dinh nghia trong mét 16p thi trinh bién dich tao mdt constructor mac
dinh. Constructor nay khong thuc hién bat ky su khoi tao nao, vi vay khi doi twong dugce tao, nd khong bao
dam dé trong mot trang thai phu hop.

3.8 SUDUNG DESTRUCTOR

Mot destructor 1a mot ham thanh vién ddc biét cia mot 16p. Tén cua destructor ddi v6i mot 16p 1a ky tu nga
(~) theo sau boi tén 16p. Destructor cia mot 16p duoc goi khi ddi tuong duoc hiy bo nghia la khi sy thuc
hién chwong trinh rdi khoi pham vi ma trong d6 déi tugng cua 16p dé duge khai tao. Destructor khong thuc
su hity bo d6i twgng — nd thuc hién "cong viée ndi tro két thuc" trude khi hé théng phuc hoi khong gian bo
nhd cua dbi tuong dé n6 c6 thé dugce st dung gilr cac d6i twong méi.Mot destructor khong nhéan cac tham sb
va khong tra vé gia tri. Mot 16p chi ¢ duy nhat mot destructor — da nang hoa destructor 1a khong cho phép.
Néu trong mot 16p khong c6 dinh nghia mot destructor thi trinh bién dich s& tao mot destructor mac dinh
khong lam gi ca. Vi du 3.8: Lép c6 ham destructor
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

#include <iostream.h>

class Simple

private:

int *X;

public:

Simple (); //Constructor

~Simple () ;

//Destructor

void SetValue (int V) ;

int GetValue();

}i

Simple::Simple ()

X = new int; //Cép phat vung nhdé cho X

Simple::~Simple ()

delete X; //Gidi phéng viung nhéd khi déi tuong bi huay bd.

CT3_8.CPP

void Simple::SetValue (int V)

int Simple

71
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Chung ta chay vi du 3.8, két qua ¢ hinh 3.8

Bnter a mamber; 12

The value of this mumber; 12

Hinh 3.8: Két qué caa vi du 3.8
3.9 KHI NAO CAC CONSTRUTOR VA DESTRUCTOR PUQC GOI ?

Cac constructor va destructor duoc goi mét cach tu dong. Thir tw cac ham nay duge goi phu thude vao thir tu
trong d6 su thuc hién vao va roi khoi pham vi ma cac d6i tugng duoc khoi tao. Mot cach tong quat, cac
destructor dugc goi theo thir tw nguoc véi thtr ty ctia cac constructor duoc goi.Cac constructor dugc goi cua
cac d6i tugng khai bao trong pham vi toan cuc trude bat ky ham nao (bao gém ham main()) trong file ma
bét dau thyc hién. Cac destructor twong Gmg duoc goi khi ham main() két thiic hoac ham exit() dugc goi.Cac
constructor cua cac ddi tuong cuc bo ty dong duoc goi khi sy thuc hién dén diém ma cac dbi tuong dugc
khai bao. Cac destructor tuong tng dugc goi khi cac ddi tugng roi khoi pham vi (nghia 1 khdi ma trong doé
chung dugc khai bao). Cac constructor va destructor ddi véi cac doi tuong cuc bd tu dong dugce goi mdi khi
cac dbi twong vao va roi khoi pham vi.Céac constructor dugc goi ciia cac dbi twong cuc bo tinh (static) khi sy
thuc hién dén diém ma cac ddi tuong duoc khai bao lan déu tién. Cac destructor tuong tmg dugc goi khi
ham main() két thuc hoic ham exit() duoc goi. Vi du 3.9: Chuong trinh sau minh
hoa thtr tu cac constructor va destructor dugc goi.

[ = File Edit Search PRun Compile Debug Project Options Window Help

72


file:///E:/gtrinh_TH108lthdt_/cn2.vnuit.edu.vn/gtrinh/TH108/Htm/Source/CT3_9.CPP
file:///E:/gtrinh_TH108lthdt_/cn2.vnuit.edu.vn/gtrinh/TH108/Htm/Exe/CT3_8.EXE

10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

CT3_9.CPP|
#include <iostream.h>

class CreateAndDestroy

public:

CreateAndDestroy (int); //Constructor
~CreateAndDestroy(); //Destructor
private:

int Data;

}i

CreateAndDestroy: :CreateAndDestroy (int Value)

Data = Value;

cout << "Object " << Data << " constructor";

CreateAndDestroy: :~CreateAndDestroy ()

cout << "Object " << Data << " destructor " << endl;

void Create(void); //Prototype

CreateAndDestroy First(l); //Pbi tugng toan cuc

int main ()

cout << " (global created before main)" << endl;
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Chuong trinh khai bao First & pham vi toan cuc. Constructor cia né duogc goi khi chuong trinh bét dau thuc
hién va destructor cua n6 dugc goi luc chuong trinh két thuc sau tat ca cac dbi tuong khac duoc hity bo.
Ham main() khai bao ba d6i twong. Cac d6i twong Second va Fourth 13 cac ddi twong cuc bo tu dong va dbi
tuong Third 1a mot dbi tugng cuc bo tinh. Cac constructor cua cac d6i tuong nay dugc goi khi chuong trinh
thue hién dén diém ma mdi d6i twong duoc khai bao. Cac destructor cta cac doi tuong F ourth va Second
dugc goi theo thir tw nay khi két thiic cia main() dat dén. Vi dbi twong Third 1a tinh, n6 ton tai cho dén khi
chuong trinh két thuc. Destructor ctia d6i twong Third duoc goi trude destructor cua First nhung sau tit ca
cac d6i trong khac duoc hity bo.

Ham Create() khai bao ba ddi tuong — Fifth va Seventh 1a cac ddi tuong cuc bd tu dong va Sixth 1a mot ddi
tuong cuc bd tinh. Cac destructor cua cac ddi tuong Seventh va Fifth dugc goi theo thur ty nay khi két thic
cua create() dat dén. Vi d6i tuong Sixth 1a tinh, no6 ton tai cho dén khi chuong trinh két thuc. Destructor cua
ddi tuong Sixth dugc goi trudc cac destructor cua Third va First nhung sau tat ca cac ddi tuong khac duogc
huy bo. Chung ta chay vi du 3.9, két qua ¢ hinh 3.9

DJbject 1 constructor [global areated before main)
Object 2 constructor (local automaticin main)
Object 3 constructor (local staticinmain)
Object & constructor [local automaticin create)
Object & constructor [local staticin create)
Dbject 7 constructor (local automaticin create)
Object 7 destructor

Object & destructor

Dbject 4 constructor (local antomaticin main)
Object 4 destructor

Object 2 destructor

Object & destructor

Object 3 destructor

Object 1 destructor

Hinh 3.9: Két qua cua vi du 3.9

3.10 SUDUNG CAC THANH VIEN DU LIEU VA CAC HAM THANH VIEN

Céc thanh vién dit liéu private chi c6 thé duoc xir Iy boi cac ham thanh vién (hay ham friend) cua 16p. Cac
16p thuong cung cap cac ham thanh vién public dé cho phép cac client cta 16p dé thiét 1ap (set) (nghia la
"ghi") hoac 14y (get) (nghla 1a "doc") cac gia tri cua cac thanh vién dir li¢u private. Cac ham nay thuong
khong can phai duoc goi "set" hay "get", nhung chiing thuong dat tén nhu vay. Chang han, mét 16p c6 thanh
vién dir liéu private co tén InterestRate, ham thanh vién thiét 1ap gia trj c6 tén 1a SetlnterestRate() va ham
thanh vién 13y gia tri c6 tén la GetInterestRate(). Cac ham "Get" ciing thuong dugc goi 1a cac ham chat van
(query functions).
Néu mot thanh vién dit liéu 1a public thi thanh vién dit liéu c6 thé duoc doc hodc ghi tai bat ky ham nao
trong chuong trinh. Néu mot thanh vién di liéu 1a private, mot ham "get" public nhat dinh cho phép cac
ham khac dé doc dit liéu nhung ham get c6 thé didu khién sy dinh dang va hién thi cta dir liéu. Mot ham
"set" public co thé s& xem xét can thin bat ky cb gang nao dé thay dbi gia tri cua thanh vién dit liéu. Piéu
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nay s€ bao dam rﬁng gia tri ma&i thi tuong thich ddi v6i muc dir liéu. Chéng han, mot su cd gfmg thiét lap
ngay cua thang la 37 s€ bi loai tru.

Céc lgi ich cua su toan ven dir li€u thi khong tu dong don gian bai vi cac thanh vién dir liu dugce tao 1a
private — lap trinh vién phai cung cap sy kiém tra hop 1é. Tuy nhién C++ cung cap mot khung lam viéc
trong d6 cac 1ap trinh vién co thé thiét ké cac chuong trinh t6t hon.

Client cua 16p phai duoc thong bao khi mot su ¢b ging duoc tao ra dé gan mot gia tri khong hop 1€ cho mot
thanh vién dir liéu. Chinh vi Iy do nay, cac ham "set" cua 16p thuong duoc viét tra vé cac gia tri cho biét rang
mot su ¢d ging di tao ra dé gan mot dir liéu khong hop 1€ cho mot dbi tuong cua 16p. Diéu nay cho phép cac
client ctia 16p kiém tra cac gia tri tra vé dé xac dinh néu ddi twong ma chung thao tac 1a mot doi tuong hop 18
va dé bét giir hoat dong thich hop néu dbi twong ma ching thao tac thi khong phai hop 1.

Vi du 3.10: Chuong trinh mé rong 16p Time & vi du 3.2 bao gdm ham get va set dbi v6i cac thanh vién dir
li¢u private la hour, minute va second.

128: cout << endl << "Minute + 1: ";
129: TT.PrintStandard();
130: }

131: cout << endl;

Trong vi du trén chung ta c6 ham IncrementMinutes() 1a ham dung dé ting Minite. Diy 13 ham khong thanh
vién ma sir dung cac ham thanh vién get va set dé tang thanh vién Minite.

Chung ta chay vi du .10, két qua ¢ hinh 3.10

Hinh 3.10: Két qua cua vi du 3.10

3.11 TRA VE MOT THAM CHIEU TOI MOT THANH VIEN DU LIEU PRIVATE
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Mt tham chiéu t&i mot dbi tugng 1a mot bi danh cia chinh ddi tuong do6 va do d6 co thé duoc st dung & vé
trai ciia phép gan. Trong khung canh d6, tham chiéu tao mét Ivalue duoc chap nhan hoan toan ma c6 thé
nhan mot gia tri. Mot cach dé su dung kha ndng nay (that khong may!) l1a c6 mdt ham thanh vién public cta
16p tra vé mot tham chiéu khong const tGi mot thanh vién di liéu private cua 16p do.

Vi du 3.11: Chuong trinh sau str dung mot phién ban don gian cta 16p Time dé minh hoa tra vé mot tham
chiéu té1 mot dir li€u private.
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

CT3_11.CPP H=[1]1=

#include <iostream.h> I
class Time

public:
Time (int = 0, int = 0, int = 0);
void SetTime (int, int, int);
int GetHour();
int &BadSetHour (int); //Nguy hiém tra vé& tham chiéu !!!
private:
int Hour;
int Minute;
int Second;

i

//Constructor khéidéng dit 1iéu private
//Goi ham thanh vién SetTime ()dé thiét 1lap céc bién
//Céc gid tri mdcdinh 1a 0

Time: :Time (int Hr, int Min, int Sec)
SetTime (Hr, Min, Sec);

//Thiét lap céc gid tri cua Hour, Minute, va Second

void Time::SetTime (int H, int M, int S)

Hour = (H >= 0 && H < 24) ? H : 0;
Minute = (M >= 0 && M < 60) ? M : 0;
Second =

(S > 0 & S < 60) 2 S : 0;
77
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Trong chuong trinh ham BadSetHour() tra vé mot tham chiéu t6i thanh vién dit liu Hour.

Chung ta chay vi du 3.11, két qua & hinh 3.11

Hinh 3.11: Két qua cta vi du 3.11

3.12 PHEP GAN BOI TOAN TU SAO CHEP THANH VIEN MAC PINH

Toan tir gan (=) duoc sir dung dé gan mot dbi twong cho mot ddi twong khac cia cung mot kiéu. Toan tir gan
nhu thé binh thuong duoc thuc hién bai toan tir sao chép thanh vién (Memberwise copy) — Mdi thanh vién
ctia mot ddi twong dugc sao chép riéng ré t6i cung thanh vién ¢ dbi twong khac (Chu ¥ rang sao chép thanh
vién co thé phat sinh cac van dé nghiém trong khi str dung v6i mot 16p ma thanh vién dir liéu chira ving nh¢
cap phat dong).Cac dbi tuong co thé duogc truyén cho cac tham s6 ctia ham va c6 thé duoc tra vé tir cac ham.
Nhu thé viée truyén va tra vé dugc thuc hién theo truyén gia tri — mot sao chep cuia ddi twong duge truyén
hay tra vé.: Vi du 3.12: Chwong trinh sau minh hoa toan tir sao chép thanh vién mic dinh
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

CT3_12.CPP|
#include <iostream.h>

//Lbép Date don gian

class Date

public:

Date (int = 1, int = 1, int = 1990); //Constructor mdc dinh

void Print () ;

private:

int Month;

int Day;

int Year;

}i

//Constructor Date don gidn v&i viéc khéng kiém tra mién

Date::Date(int m, int d, int vy)

Month = m;
Day = d;
Year = y;

//In Date theo dang mm-dd-yyyy

void Date::Print ()

cout << Month << '-' << Day << '-' << Year;

79
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Chung ta chay vi du 3.12, két qua ¢ hinh 3.12

Datel =7-4-1993
Dated =1-1-1990

After defanlt mem berwd se copy, Date? =7-4-1993

Hinh 3.12: Két qua cua vi dy 3.12
3.13 CAC POI TUQNG HANG VA CAC HAMTHANH VIEN CONST

Mot vai dbi tuong can duoc thay d6i va mot vai dbi tuong thi khong. Lap trinh vién co thé sir dung tir khoa
const dé cho biét d6i twong khong thé thay d6i duoc, va néu c6 ¢b ging thay doi dbi twong thi xay ra 13i.
Chang han: const Time Noon(12,0,0); /Khai bao mot dbi tuong const

Céc trinh bién dich C++ luu y d&én cac khai bao const vi thé cac trinh bién dich cAm hoan toan bat ky ham
thanh vién nao goi cac ddi tuong const (Mot vai trinh bién dich chi cung cap mot canh bao). Diéu nay thi
khic nghiét boi vi cac client cua d6i twong hau nhu chic chin s& mudn st dung cac ham thanh vién "get"
khac nhau vé6i ddi tuong, va tit nhién khong thé thay doi doi tuong. Dé cung cap cho diéu nay, lap trinh vién
c6 thé khai bao cac ham thanh vién const; diéu nay chi c6 thé thao tac trén cac dbi twong const. Di nhién céac
ham thanh vién const khong thé thay d6i ddi tuong - trinh bién dich cim diéu nay. Mot ham duge mé ta nhu
const khi ca hai trong phan khai bao va trong phan dinh nghia ctia né6 duoc chén thém tir khoa const sau
danh sach cac tham s6 ctia ham, va trong truong hop cua dinh nghia ham truée dau ngodc moc trai ({) ma
bat dau than ham. Chang han, ham thanh vién cta 16p 4 nao do:

int A::GetValue() const

{

return PrivateDataMember;

}

Néu mot ham thanh vién const duge dinh nghia bén ngoai dinh nghia cta 16p thi khai bdo ham va dinh
nghia ham phai bao gdm const & mdi phan.Mot van dé nay sinh & day dbi véi cac constructor va destructor,
mdi ham thuong can thay doi d6i tuong. Khai béo const khong yéu cau ddi vai cac constructor va destructor
ctia cac ddi tugng const. Mot constructor phai dugc phép thay ddi mot dbi twong ma ddi twong c6 thé duge
khoi tao thich hgp. Mot destructor phéi c6 kha nang thuc hién vai tro "cong viéc két thic ndi tro" trude khi
dbi tuong duoc huy.

Vi du 3.13: Chuong trinh sau stt dung moét 16p Time véi céc ddi tuong const va cadc ham thanh vién const.
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CT3_13.CPP| H=[1]1=

1: #include <iostream.h> I

3: class Time

4: |
5: public:
6: Time (int = 0, int = 0, int = 0); //Constructor mac dinh

7: //Cac ham set

8: void SetTime (int, int, int); //Thiét lap thoi gian
9: void SetHour (int); //Thiét 1lap Hour

10: void SetMinute (int); //Thiét 1lap Minute

11: void SetSecond(int); //Thiét 1lap Second

12: //Cac ham get

13: int GetHour () const; //Tra vé Hour

14: int GetMinute() const; //Tra vé Minute

15: int GetSecond() const; //Tra vé& Second

16: //Cé&c ham in

17: void PrintMilitary() const; //In thdi gian theo dang gid quén
déi

18: void PrintStandard() const; //In thoi gian theo dang gio
chuén

19: private:

20: int Hour; //0 - 23

21: int Minute; //0 - 59

22: int Second; //0 - 59

23: };

24:

25: //Constructor kh&i déng dix 1iéu private
26: //C4c gid tri mdc dinh 1a 0

27: Time::Time (int hr, int min, int sec)

81
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Chuong trinh nay khai bao mét d6i twong hang cta 16p Time va cb ging sira doi d6i twong véi cac ham
thanh vién khong hang SetHour(), SetMinute() va SetSecond(). Céc 161 canh bao dugc phat sinh boi trinh
bién dich (Borland C++) nhu hinh 3.13.
Warning CT3_13 CPP 99: MNon-const function
Time:nSetHour(int) called for const object
Warning CT3_13 CPF 100: MNeon-const function
Time:Setilinut=(int) called for const object
Warning CT3_13 CPF 101 MNen-const function
Time:SetSecond(int) called for const objest
Hinh 3.13: Cac canh bao cua chuong trinh ¢ vi du 3.13
Luu y: Ham thanh vién const c6 thé dugc da nang hoa voi mot phién ban non-const. Viéc lya chon ham
thanh vién da nang héa nao dé s dung dugc tao mot cach tur dong bai trinh bién dich dwa vao noi ma doi
tugng duogc khai bdo const hay khong. Mot doi tugng const khong thé dugc thay doi boi phép gan vi theé nd
phai dugc khoi dong. Khi mdt thanh vién dir li¢u ctia mot 16p dugc khai bdo const, mot bd khadi tao thanh
vién (member initializer) phai dugc st dung dé cung cap cho constructor vi gid tri ban dau cua thanh vién
dir 1iéu doi véi mot doi tuong cua 16p. ‘
Vi du 3.14: Chuong trinh sau sit dung mot bo khéi tao thanh vién dé khéi tao mot hang cua kiéu dir licu co
san.
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30:

CT3_14.CPP H=[1]1=

#include <iostream.h> I
class IncrementClass

public:
IncrementClass (int C = 0, int I = 1);

void AddIncrement ()
Count += Increment;

void Print () const;

private:

int Count;

const int Increment; //Thanh vién dt 1iéu const

bi
//Constructor cua 16p IncrementClass
//Bb6 khdi tao vdi thanh vién const

IncrementClass::IncrementClass (int C, int I) : Increment (I)

Count = C;

//In dit liéu

void IncrementClass::Print () const

{

cout << "Count = " << Count

# # << ", Increment = " << Increment << endl;
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Chuong trinh nay str dung cti phap bo khéi tao thanh vién dé khai tao thanh vién dir liéu const Increment
cua l6p IncrementClass 6 dong 19.
Chung ta chay vi du 3.14, két qua ¢ hinh 3.14

Hinh 3.14: Két qua cta vi du 3.14

Ky hiéu : Increment(I) (& dong 19 cua vi du 3.14) sinh ra Increment duoc khéi dong véi gia tri 1a 1. Néu
nhiéu bd khoi tao thanh vién duoc cin, don gian bao gdm chung trong danh sach phan cach ddu phiy sau
dau hai cham. T4t ca cac thanh vién dit lidu co thé dugc khai tao str dung cti phap bo khéi tao thanh
vién.Néu trong vi du 3.14 ching ta cd géng khéi tao Increment véi mét Iénh gan hon 1a voi mot bo khoi tao
thanh vién nhu sau:

IncrementClass::IncrementClass (int C, int I)

{
Count = C;

Increment =1I;

}

Khi d6 trinh bién dich (Borland C++) s& c6 thong bao 16i nhu sau:

Hinh 3.15: Thong bao 15i khi ¢b gang khai tao mot thanh vién dir liéu const bang phép gan

3.14 LOPNHU LA CAC THANH VIEN CUA CAC LOP KHAC

Mot 16p c6 thé c6 cac ddi tuong cua cac 16p khac nhu cac thanh vién. Khi mot dbi twong di vao pham vi,
constructor ciia né dugc goi mdt cach ty dong, vi thé chung ta cAn mo ta cac tham sb duoc truyén nhu thé
nao tGi cac constructor ctia ddi twong thanh vién. Cac ddi tugng thanh vién duge xdy dyng theo thir tw ma
trong d6 chiing duoc khai bao (khong theo thir tu ma chung dugc liét ké trong danh sach bo khdi tao thanh
vién cta constructor) va trude cac doi tugng cua 16p chira dung ching duoc xay dung.

Vi du 3.15: Chuong trinh sau minh hoa cac d6i tuong nhu cac thanh vién cua cac déi tugng khéc.
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CT3_15.CPP|
1: #include <iostream.h>

2: #include <string.h>

4: class Date

6: public:

7: Date(int = 1, int = 1, int = 1900); //Constructor mdc dinh
8: void Print() const; //In ngay theo dang Month/Day/Year

9: private:

10: int Month; //1-12

11: int Day; //1-31

12: int Year; //N&m bt ky

13: //Ham tién ich d& kiém tra Day tuong thich d&bi véi Month va
Year

14: int CheckDay(int);
15: };

16:

17: class Employee

18: {

19: public:

20: Employee (char *, char *, int, int, int, int, int, int);
21: void Print () const;
22: private:

23: char LastName[25];
24: char FirstName[25];
25: Date BirthDate;

26: Date HireDate;

27: };

28: 86
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Chuong trinh gdm 16p Employee chira cac thanh vién dit liéu private LastName, FirstName, BirthDate va
HireDate. Cac thanh vién BirthDate va HireDate 14 cac dbi twong ctia 16p Date ma chira cac thanh vién dit
liéu private Month, Day va Year. Chuong trinh khai tao mot dbi twong Employee, va cac khoi tao va cac
hién thi cac thanh vién dit lidu ctia n6. Cha y vé ct phap ctia phan dau trong dinh nghia constructor ciia 16p
Employee:Employee::Employee(char *FName, char *LName,

int BMonth, int BDay, int BYear,

int HMonth, int HDay, int HYear)

:BirthDate(BMonth, BDay, BYear), HireDate(HMonth, HDay, HYear)

Constructor 1ay tam tham s6 (FName, LName, BMonth, BDay, BYear, HMonth, HDay, va HYear). Déau hai
cham trong phan dau phén tach cac bo khoi tao tir danh sach cac tham sd. Cac bo khoi tao dinh 13 cac tham
s6 truyén chon constructor cua cac dbi twong thanh vién. Vi thé BMonth, BDay va BYear dugc truyén cho
constructor cta ddi tuong BirthDate, va HMonth, HDay, va HYear dugc truyen cho constructor cua d6i
tuong HireDate. Nhiéu bo khoi tao duoc phan tach boi dau phay.

Chung ta chay vi du 3.15, két qua & hinh 3.16

Date object constructor for date 7/24/49
Diate object constructor for date 3712488
Employes object constructor: Bob Jones

lones, Bob
Hired: 3/12/88 Birthday: 7/24/49

Test Date constructor with invalid values:
Month 14 invalid. Set to Month 1.

Day 35invalid. Setto Day 1.

Date object constructor for date 1/ 1494

Hinh 3.16: Két qua cua vi du 3.15

Mot d6i tugng thanh vién khong can dugc khoi tao thong qua mot bd khoi tao thanh vién. Néu mot b khoi
tao thanh vién khong dugc cung cap, constructor mac dinh ctua doi tuong thanh vién s€ dugc goi mot cach tu
dong. Céc gia tri néu co6 thiét 1ap bdi constructor mac dinh thi c6 thé duge ghi de boi cac ham set.

3.15 CAC HAM VA CAC LOP FRIEND

Mot ham friend cua mot 16p duoc dinh nghia bén ngoai pham vi cua 16p dé, lic nay co quyén truy cap
dén cac thanh vién private hoic protected ctia mot 16p. Mot ham hay toan bd 16p c6 thé duoc khai bao 1a
mot friend cua 16p khac.

Dé khai bao mot ham 1a mot friend cua mot 16p, ding trude prototype ctia ham trong dinh nghia 16p véi
tur khoa friend. nhu sau:

friend <function-declarator>;

Dé khai bao mot 16p 12 friend ciia 16p khac nhu sau:

friend <class-name>; Vi du 3.16: Chuong trinh sau minh hoa khai bdo va stt dung ham friend.
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10:
11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22

23:

24:

25:

26:

27:

28:

29:

CT3_16.CPP H=[1]1=

#include <iostream.h> I
class Count

friend void SetX(Count &, int); //Khai bdo friend

public:

Count () //Constructor

void Print () const //Xuit

cout << X << endl;

private:

int X;

}i

//C6 thé thay dbi dit liéu private cthia 1lép Count vi

//SetX () khai bdo la mbét ham friend cua 1ldp Count

void SetX (Count &C, int Val)

C.X = Val; //Hogp 1lé: SetX() la mdét ham friend cua 1ép Count

int main ()

Count Object;

88
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Chung ta chay vi du 3.16, két qua ¢ hinh 3.17

(Object X afterinstantiation: 0

Object X after call to SetX friend function: 2

Hinh 3.17: Két qua caa vi du 3.16

C6 thé chi dinh cac ham duoc da ning hoa 14 cac friend cua 16p. M&i ham dugc da ning hoa phai dugc khai
bao tuong minh trong dinh nghia 16p nhu 1a mdt friend cua 16p.

3.16 CON TRO THIS

Khi mot ham thanh vién tham chiéu thanh vién khéc cua 16p cho ddi tuong cu thé cua 16p do, lam thé nao
C++ bao dam rang ddi twong thich hop duoc tham chiéu? Cau tra 10i 1a mdi d6i twong duy tri mdt con tro tro
ti chinh nd — goi 1a con tro this — D6 1a mot tham sb 4n trong tat ca cac tham chiéu t6i cac thanh vién bén
trong d6i twong d6. Con tro this ciing c6 thé duge sir dung twong minh. Mdi ddi tugng c6 thé xac dinh dia
chi ctia chinh minh bang cach sir dung tir khoa this.

Con tr6 this duoc st dung dé tham chiéu ca cac thanh vién dit liéu va ham thanh vién ctia mot d6i tuong.
Kiéu cua con tro this phu thudc vao kiéu cua dbi tugng va trong ham thanh vién con tré this dugc su dung la
khai bao const. Chiang han, mot ham thanh vién khong hing ctia 16p Employee con tro this c6 kiéu 1a:
Employee * const //Con tro hé'mg tro toi d6i tugng Employee

Dbi v6i mot ham thanh vién hang cua 16p Employee con tr6 this co kiéu 1a:

const Employee * const /Con tro hing tro t6i d6i tuong Employee ma 1a mot hang

Vi du 3.17: Chuong trinh sau minh hoa str dung tuong minh cta con tro this dé cho phép mot ham thanh
vién cua 16p Test in dit li¢u X ciia mot déi tuong Test.
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

CT3_17.CPP

#include <iostream.h>

class Test

public:

Test (int =

void Print ()

private:

int X;

}i

Test::Test (int A)

// Constructor mdc dinh

" this->X = " << this->X << endl

{
X = A;
}
void Test::Print() const
{
cout << " X = " << X << endl
<<
<< "(*this) .X = " <<
}
int main ()
{
Test A(12);
A.Print () ;
90

return 0;

(*this) .X << endl;
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Chiing ta chay vi du 3.17, két qua & hinh 3.18

Hinh 3.18: Két qua cua vi dy 3.17

Mot cach khac st dung con tré this 1a cho phép moc vao nhau céac 101 goi ham thanh vién.

Vi du 3.18: Chuong trinh sau minh hoa tra vé mot tham chiéu t6i mot ddi twong Time dé cho phép cac 1oi
go1 ham thanh vién cua 16p Time dugc moc ndi vao nhau.
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CT3_18.CPP H=[1]1=

1: #include <iostream.h> I

3: class Time

4: |
5: public:
6: Time (int = 0, int = 0, int = 0); // Constructor mdc dinh

7: // CAc ham set

8: Time &SetTime (int, int, int); // Thiét 1l4p Hour, Minute va
Second

9: Time &SetHour (int); // Thiét 1lap Hour

10: Time &SetMinute (int); // Thiét 1l&p Minute
11: Time &SetSecond(int); // Thiét lap Second
12: // C&c ham get

13: int GetHour () const; // Tra vé Hour

14: int GetMinute () const; // Tra vé& Minute
15: int GetSecond() const; // Tra vé& Second
16: // C&c ham in

17: void PrintMilitary () const; // In thdi gian theo dang gid
quan doéi

18: void PrintStandard() const; // In thdi gian theo dang gio
chuén

19: private:

20: int Hour; // 0 - 23

21: int Minute; // 0 - 59

22: int Second; // 0 - 59

23: '}

24:

25: // Constructor khd&éi déng dit 1iéu private

26: // Goi ham thanh vién SetTime () dé& thiét 1ap céc bién

27: // Cac gid tri mdc di9R 1la 0
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Cac ham thanh vién SerTime(), SetHour(), SetMinute() va SetSecond|() mdi ham déu tra vé *this v6i kiéu tra
vé 12 Time &. Toan tir chdm lién két tir trai sang phai, vi vay biéu thirc:

T.SetHour(18).SetMinute(30).SetSecond(22);

Pau tién goi T'.SetHour(18) thi tra vé mot tham chiéu t&i dbi tuong 7'1a gié tri cia 161 goi ham nay. Phan con
lai cua biéu thirc dugc hiéu nhu sau:

T.SetMinute(30).SetSecond(22);
T.SetMinute(30) goi thyc hién va tra vé tuong duong ciia 7. Phan con cia biéu thir 1a:
T.SetSecond(22);

Chung ta chay vi du 3.18, két qua ¢ hinh 3.19

Military ime: 18:30:22
standard Sime: &:30: 22 PR

Hew standard ime: & 20: 20 PR

Hinh 3.19: Két qua cua vi du 3.18
3.17 CAC POI TUQNG PUQC CAP PHAT PONG

Cac dbi tuong co thé dugc cap phat dong giéng nhu cac dit lidu khac bang toan tir new va delete. Chang
han:

Time *TimePtr = new Time(1,20,26);
delete TimePtr;
Toan tir new ty dong goi ham constructor ,va toan tu delete tw dong goi destructor.

3.18 CAC THANH VIEN TINH CUA LOP

Binh thudng, mdi dbi twong cia mot 16p cd ban sao chép cia chinh né cua tat ca cac thanh vién dir liéu cua
16p. Trong cac trudng hop nhét dinh chi c¢6 duy nhat mot ban chép thanh vién dir lidu dic biét can phai dung
chung boi tit ca cac ddi twong ciia mot 16p. Mot thanh vién dir liéu tinh duoc st dung cho nhiing diéu d6 va
cac 1y do khac. Mot thanh vién dir liéu tinh biéu dién thong tin toan 16p (class-wide). Khai bao mot thanh
vién tinh bat dau véi tir khoa static.
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Mic du céc thanh vién dir liéu tinh c6 thé giéng nhu cac bién toan cuc, cac thanh vién dit liéu tinh ¢ pham
vi 16p. Cac thanh vién tinh c6 thé 1a public, private hoic protected. Cac thanh vién dir liéu tinh phai duoc
khoi tao mot 1an (va chi mot 1an) tai pham vi file. Cac thanh vién 16p tinh public c6 thé dugc truy cép thong
qua bat ky dbi twong nao cua 16p d6, hodc chung co thé dugc truy cap thong qua tén 1p sir dung toan tir
dinh pham vi. Cac thanh vién 16p tinh private va protected phai dugc truy cép thong qua cac ham thanh
vién public cia 16p hodc thong qua cac friend cua 16p. Cac thanh vién 16p tinh ton tai ngay ca khi d6i tuong
ctia 16p d6 khong ton tai. Dé truy cap mot thanh vién 16p tinh public khi cac ddi tuong cua 16p khong ton
tai, don gian thém vao dau tén 16p va toan tir dinh pham vi cho thanh vién dit liéu. Pé truy cap mot thanh
vién 16p tinh private hoic protected khi cac ddi twong ctia 16p khong ton tai, mot ham thanh vién public
phai duoc cung cap va ham phai duoc goi boi thém vao dau tén ctia nd véi tén 16p va toan tir dinh pham vi.

Vi du 3.19: Chuong trinh sau minh hoa vi¢c st dung thanh vién dir li¢u tinh private va mot ham thanh vién
tinh public.
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10:
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12:

13:
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15:
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17:

18:

19:
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21:

22:

23:

24
tao

25:

26:

27:

28:

CT3_19.CPP|
#include <iostream.h>

#include <string.h>

#include <assert.h>

class Employee

public:

Employee (const char*, const char*); // Constructor

~Employee (); // Destructor
char *GetFirstName () const; // Tra vé first name
char *GetLastName () const; // Tra vé last name

// Ham thanh vién tinh

static int GetCount(); // Tra vé sb dbi tuong khéi tao
private:

char *FirstName;

char *LastName;

// static data member

static int Count; // $6 d&bi tuong khdi tao

}i

// Khoi tao thanh vién dit 1iéu tinh

int Employee::Count = 0;

// Pinh nghia ham thanh vién tinh ma tra vé sbé dbi tuong khdoi

int Employee: :GetCount ()

return Count;
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Thanh vién dir li€¢u Count dugc khoi tao 1a zero ¢ pham vi file vi 1€nh:
int Employee::Count = 0;

Thanh vién dir liéu Count duy tri s6 cac do6i tuong cua 16p Employee da duge khoi tao. Khi d6i twong cua
16p Employee ton tai, thanh vién Count c6 thé dugc tham chiéu thong qua bat ky ham thanh vién nao cta
mot dbi twong Employee — trong vi du nay, Count dugc tham chiéu bai ca constructor 1an destructor. Khi cac
dbi twong cua 16p Employee khong ton tai, thanh vién Count c6 thé van dugc tham chiéu nhung chi thong
qua mat 101 goi ham thanh vién tinh public GetCount() nhu sau:

Employee::GetCount()

Ham GetCount() dugc sir dung dé xac dinh s cac ddi twong ciia Employee khoi tao hién hanh. Chu ¥ ring
khi khong c6 cac ddi tuong trong chuong trinh, 10 goi ham Employee:: GetCount() dugc dua ra. Tuy nhién
khi ¢ cac ddi tuong khoi dong ham GerCount() c6 thé duge goi thong qua mot trong cac dbi twong nhu sau:

E1Ptr->GetCount()

Trong chuong trinh ¢ cac dong 34, 37, 58 va 67 sir dung ham assert() (dinh nghia trong assert.h). Ham nay
kiém tra gia tri cia biéu thirc. Néu gié tri cua biéu thirc 13 0 (false), ham assert() in mot thong bao 16i va goi
ham abort() (dinh nghia trong stdlib.h) dé ket thac chuong trinh thuc thi. Néu biéu thire co gia tri khac 0
(true) thi chuong trinh tiép tuc. Piéu nay rat co ich cho cong cu debug d6i v6i viéc kiém tra néu mot bién co
gia tri ding. Chang han ham ¢ dong 34 ham assert() kiém tra con tré FirstName dé xac dinh néu n6 khong
bang 0 (null). Néu diéu kién trong khang dinh (assertion) cho trudc 1a dung, chuong trinh tlep tuc ma khong
ngat. Néu diéu kién trong khang dinh cho trudc la sai, mot thong bao 16i chira s6 dong, diéu kién duoc kiém
tra, va tén file trong do sy khang dinh xut hién duoc in, va chuong trinh két thuc. Khi d6 1ap trinh vién c6
thé tap trung vao ving nay cua doan ma dé tim 13i.

Céc khang dinh khong phai x6a tir chuwong trinh khi debug xong. Khi cac khang dinh khong con can thiét
cho muc dich debug trong mgt chuong trinh, dong sau:

#define NDEBUG

duoc thém vao & dau file chuong trinh. Didu ndy phat sinh tién xtr Iy bo qua tit ca cac khang dinh thay thé
cho 1dp trinh vién x6a moi khang dinh bang tay.

Chung ta chay vi du 3.19, két qua & hinh 3.20
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Hinh 3.20: Két qua ctia vi du 3.19

Mot ham thanh vién c6 thé dugc khai béo 1a static néu n6 khong truy cap dén cac thanh vién khong tinh.
Khong giong nhu céc thanh vién khong tinh, mot ham thanh vién tinh khong c6 con trd this boi vi cac thanh
vién dir liéu tinh va cac ham thanh vién tinh ton tai doc lap véi bat ky doi twong nao cua 16p.

Cht y: Ham thanh vién dir liéu tinh khong dugc 1a const.
4.1 DAN NHAP

Trong chuong 3, chiing ta d4 tim hiéu cac diéu co ban ciia cac 16p C++ va khai niém kiéu dir lidu triru twong
(ADTs). Cac thao tac trén cac ddi twong ciia 16p (nghia 1a cac thuc thé cia ADTs) duoc thuc hién boi goi cac
thong di€p (dudi dang cac 101 goi ham thanh vién) tdi cac d6i twong. Ky phap goi ham nay thi cong kénh cho
cac loai lop nhit dinh, dic biét 1a cac 16p toan hoc. Dbi véi cac loai 16p nay s& 1a dep dé sir dung tap cac toan
tir ¢6 san phong phii ctia C++ dé chi rd cac thao téc cua ddi twong. Trong chuong nay tim hiéu lam thé nao
cho phép cac toan tir ciia C++ 1am viée voi cac dbi tugng cua 16p. Xir 1y ndy duoc goi 1a da ning hoa toan tir
(operator overloading).

Toan tir << dwoc sir dung nhidu muc dich trong C++ d6 14 toan tir chén dong (stream-insertion) va toan tir
dich chuyén trai. Pay 1a mét vi du cia da nang hoa toan tur. Tuong ty >> cling dugc da nang hoa. N6 dugc
su dung vira toan tu trich dong (stream-extraction) va toan tir dich chuyén phai.

C-++ cho phép cac lap trinh vién da ning héa hau hét cac toan tir dé biéu thi ngit canh ma trong d6 chung
duoc str dung. Trinh bién dich phat sinh doan ma thich hop dya trén kiéu ma trong do todn tir dugc str dung.
Mot vai toan tir dugc da nang hoa thuong xuyén, dac biét la toan tir gan va cac toan tu s6 hoc nhu + va -.
Cong vi¢e thuc hién boi da ndng hoa céc toan tir cling co thé dugc thuc hién bai cac 1oi go1 ham tudng minh,
nhung ky phap thuong st dung dé dang dé doc.

4.2 CAC NGUYEN TAC CO BAN CUA PA NANG HOA TOAN TU

Lap trinh vién c6 thé str dung céc kiéu c6 san va co thé dinh nghia cac kiéu méi. Céc kiéu c6 thé duoc st
dung v0i tap cac toan tu phong phu. Cac toan ti cung cap cho céc 1ap trinh vién vé6i ky phap ngin ngon cho
viéc biéu thi cac thao tac ctia ddi tugng cta cac kiéu co san.
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Céc 1ap trinh vién c6 thé st dung cac toan tir voi cac kiéu do ngudi ding dinh nghia. Mic du C++ khong cho
phép cac toan tr méi dugce tao, nd cho phép céc toan tir di ton tai duoc da ning hoa sao cho khi cac toan tir
nay dugc st dung véi cac déi tugng cua 1p, cac toan tir cd ¥ nghia thich hop cac kiéu méi. Pay chinh 1a
mot dic diém manh cua C++.

Céc toan tir duoc da ning héa bang cach viét mot dinh nghia ham (bao gdm phan dau va than) nhu khi
chung ta viet mot ham binh thuong, ngoai trir t€n ham bay gio trd thanh tir khoa operator theo sau boi ky
hiu cua toan tor dugc da nang hoda. Prototype cua n6 c6 dang nhu sau:

type operator operator _symbol ( parameter _list );

Pé st dung mat toan tir mot cac ddi tuong cua 16p, todn tir phai dugc da nang hda ngoai trir hai diéu. Piéu
thir nhat toan tir gan c6 thé stir dung v6i moi 16p ma khong can da nang hoa. Cach cu xtr mic dinh ciia todn
tir gan 12 mot phép gan thanh vién ciia cac thanh vién dir liéu cua 16p. Chung ta nhan thiy rang sao chép
thanh vién mic dinh thi nguy hiém ddi véi cac 10p voi cac thanh vién ma dugc cip phat dong. Ching ta s&
da ning hoa mot cach tuong minh toan tir gan ddi vai cac 16p nhu thé. Didu thir hai toan tir dia chi (&) ciing
¢6 thé duoc sir dung voi cac ddi tugng cta bat ky 16p nao ma khong can da ning hoa; N6 tra vé dia chi cia
ddi tugng trong bd nhd. Toan tir dia chi cling co thé duoc da nang hoa.

4.3 CAC GIOI HAN CUA PA NANG HOA TOAN TU

Phan 16n cac toan tir ctia C++ c6 thé duoc da ning hoa. Hinh 4.1 cho thiy cic toan tir c6 thé dugc da ning
hoa va hinh 4.1 1a cac toan tor khong thé da nang hoa.

+ - * / Y% A &

~ 1 = < > 4= = %

/= Y%= r= &= |= << | > >>=
<<= == 1= <= >  && I| ++

- >* , -> (1 (0 | new delete

Hinh 4.1: Céc toan tir c6 thé dugc da ning hoa

’ .* :: ?:

Hinh 4.2: Cac toan tir khong thé da ning hoa

sizeof

Chu y rang toan tir ngodc tron () trong bang 4.1 1a toan tir goi ham. Vi toan tir nay ding sau tén ham co thé
chtra trong n6 nhi¢u tham s6 do d6 toan tir ngoac tron la madt toan tir nhi€u ngoi.

Thtr ty vu tién ciia mdt toan tir khong thé duoc thay ddi boi da nang hoa. Diéu nay cé thé dan t6i céc tinh
trang bat tién trong d6 mot toan tir dugc da nang hoa theo mot cach ddi véi mire do wu tién cb dinh cta nd
thi khong thich hop. Tuy nhién, cac diu ngoac don co thé duoc su dung dé dat tht tu ude lugng cua cac toan
tir dd da nang hoa trong mot biéu thic.
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Tinh két hop ctia mdt toan tur khong thé duoc thay ddi boi da nang hoa. Cac tham s6 mic dinh khong thé sir
dung véi mot todn tur da nang hoa.

Khong thé thay ddi s cac toan hang ma mot toan tir yéu cau: Pa ning hoa cac toan tir mot ngdi van 1a cac
toan tir mot ngdi; da nang hoa cac toan tir hai ngdi van 1a cac toan tir hai ngdi. Toan tir ba ngdi duy nhét (?:)
cua C++ khong thé da nang hoa. Cac toan tr &, *, + va — mdi toan tir ¢6 cac phién ban mot va hai ngdi.; Cac
phién ban mot va hai ngdi nay c6 thé duoc da ning hoa riéng biét.

Y nghia ctia lam sao mot toan tir lam viéc trén cac ddi tuong cia cac kiéu co sin khong thé thay d6i boi viee
da ning hoa toan tir. Chang han, 1ap trinh vién khong thé thay doi y nghia ciia 1am sao toan tir (+) cong hai
s6 nguyén. Viéc da ning hoa toan tir chi lam viéc véi cac dbi twong cua cac kiéu do ngudi ding dinh nghia
ho?c voi ~rn(f)t su pha trdn cua mot ddi tuong cua kiéu do nguoi dung dinh nghia va mot dbi tuong cua mot
kiéu c6 san.

Pa niang hoa mot toan tir gan va mot toan tir cong dé cho phép cac 1énh nhu la:
object2 = object2 + objectl
khong bao ham toan tir += ciing duoc da nang héa dé phép cac 1énh nhu 1a:
object2 += object]
Hanh vi nhu thé ¢6 thé duge thuc hién bai viée da nang hoa rd rang toan tir += cho 16p do.

4.4 CAC HAM TOAN TU CO THE LA CAC THANH VIEN CUA LOP HOAC
KHONG LA CAC THANH VIEN

Céc ham toan tir ¢6 thé 1a cac ham thanh vién hodc ham khong thanh vién; ham khong thanh vién thuong la
cac ham friend. Cac ham thanh vién sir dung ngdm con tré this dé chira mot trong cac tham so doi tugng 16p
ctua ching. Tham s6 16p d6 phai duoc li¢t ké mot cach tuong minh trong 101 goi ham khong thanh vién.

Khi da ndng hoéa (), [], -> hoac =, ham da nang hoda toan tir phai dugc khai bdo nhu mot thanh vién 16p. Péi
v&i cac toan tir khac, cac ham da nang hoa todn tir c6 the 1a cadc ham khong thanh vién (thuong la cac ham
friend).

Li€u c6 phai mot ham toan tir dugc cai dat nhu mot ham thanh vién hodc nhu ham khong thanh vién, toan tir
van con dugc st dung cung céach trong bic¢u thire. Nhu vay cach 1a cach cai dat nao tot nhat?

Khi m¢t ham toédn tr dugc cai dat nhu mot ham thanh vién, todn hang cuc trai phai la mot ddi tuong l6p cua
toan tir. Néu toan hang bén trai phai 1a mot d6i tuong ctia 16p khac hodc mot kiéu ¢ sin thi ham toan tir nay
phai dugc cai dat nhu ham khong thanh vién. Mt ham toan tur cai dat nhu ham khong thanh viéan can la
mot friend néu ham phai truy cap dén céc thanh vién private hodc protected.

Céac ham thanh vién chi duoc goi khi toan hang trai ciia mot toan tir hai ngdi 1a mot dbi twong cu thé cua 16p
do6, hoac khi todn hang don ctia mdt toan tir mot ngdi la mdt doi tugng cua l6p do.

Vi du 4.1: Chung ta xay dung 16p s6 phirc v6i tén 16p 1a Complex va da ning hoa toan tir + trén 16p nay.

[ = File Edit Search PRun Compile Debug Project Options Window Help
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12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22

23:

24

25:

26:

27:

28:

CT4_1.CPP|
#include <iostream.h>

class Complex

private:

double Real, Imaginary;

public:

Complex (double R=0.0,double I=0.0);// Constructor mdc dinh

void Print(); // Hién thi s phtc

Complex operator+ (Complex Z); // Phép céng gitta hai sb phuc

Complex operator+(double R); // Phép cdédng mdt sb phuc véi mbt

thuc

}i

Complex: :Complex (double R,double I)

Real = R;

Imaginary = I;

void Complex::Print ()

cout<<' ('<<Real<<', '<<Imaginary<<')';

Complex Complex::operator + (Complex Z)

Complex Tmp;

Tmp.Real = Real + Z.Régﬂl
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Ham thanh vién toan tir operator + () (tir dong 25 den 31 va tir dong 33 dén 39) tra Ve mot dbi twong c6 kiéu
Complex 13 tong cua hai sé phirc hodc tong ciia mot sb phirc vi mot sé thue. Chi y rang d01 tuong tam thoi
Tmp duoc dung bén trong ham operator + () dé giit két qua, va do 1a ddi tugng duoc tra ve.

Chung ta chay vi du 4.1, két qua & hinh 4.3

Hinh 4.3: Két qua cua vi dy 4.1

Do da ning hoa toan tir + trén 16p Complex & vi du 4.1, ching ta c6 thé viét:

X=Y+7Z;
Cau 1énh nay duoc trinh bién dich hiéu:

X = Y.operator + (Z);
Nhu vay, trong biéu thire ¥ + Z d6i tuong bén trai toan tir + (1a d6i twong Y) 1a dbi twong ma qua do6, ham
thanh vién toan tr operator + () duoc goi. Do d6 ham thanh vién toan tir + chi nhn mot tham s6 la d6i
tuong bén phai toan tir va ddi twong bén trai toan tir 1a ddi twong tao 101 goi cho ham toan tir va dugc truyén
bdi con trd this.
Ham operator + () tra vé mot ddi twong Complex. Do vy chung ta c6 thé viét:

(Y + Z).Print();

dé in trén man hinh s6 phtic cua ddi tuong duogc tra vé. DBéi tugng do Y + Z sinh ra nhu vay la mot dbi tuong
tam thoi. N6 s€ khong ton tai khi ham thanh Print() ket thuc.

Hon nita khi tra vé mot d6i tuong, toan tir + cho phép mot chudi phép cong. Nén chung ta ciing c6 thé viét:
X=X+Y+Z;
Tuy nhién chiing ta khong thé nao viét dugc céu 1énh sau:

X=35+Y; ~ Lbi!l
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Chinh vi 1y do nay chung ta chon mot ham khong thanh vién dé da niang hoa mot toan tir dé cho phép toan tir
duoc giao hoan. Chu y rang ham khong thanh vién khong can thiét phai 1a ham friend néu cac ham set va
get thich hop ton tai trong phan giao dién public, va dit biét nhat néu cdc ham set va get 1a cac ham inline.

Dé da ning hoa toan tir << phai c6 mot toan hang trai ctia kiéu ostream & (nhu 13 cout trong biéu thirc
cout<<X), vi thé n6 phai 1a ham khong thanh vién. Tuong tu, da ndng hoda toan tir >> phai c6 mdt todn hang
trai cua ki€u istream & (nhu la cin trong biéu thirc cin>>X), vi thé vi thé no6 cling phai l1a ham khong thanh
vién.

Ngoai trir da ning hoa toan tir >> va << lién quan dén dong nhap/xuét dit liéu ching ta c6 hinh 4.4 vé cach
da nang hoa toan tor nhu sau:

Biéu thirc Ham thanh vién Ham khong thanh vién

a#b a.operator#(b) operator#(a,b)

#a a.operator() operator#(a)

a=b a.operator=(b)

a[b] a.operator[](b)

a(b) a.operator()(b)

a-> a.operator->()

at+ a.operator++(0) operator++(a,0)

a-- a.operator--(0) operator--(a,0)

Hinh 4.4: Viéc cai dat cac ham toan tir
4.5 DA NANG HOA CAC TOAN TU HAI NGOI

Céc toan tir hai ng6i dugc da nang hoa trong hinh 4.5 sau:

Toan tir Vidu Toan tir Vidu Toan tr Vidu
+ atb += a+=b <<= a<<=b
- a-b -= a-= = a==b
* a*b *= a*=b 1= al=
/ a/b /= a/=b <= a<=b
% a%b %= a%=b >= a>=b
A a’b A= a”=b && a&&b
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& a&b &= a&=b I al|b

| alb = al=b , a,b
= a=b << a<<b I a[b]
< a<b >> a>>b >% a->*b
> a>b >>= a>>=b

Hinh 4.5: Céc toan tir hai ngo6i dugc da nang hoa
Mot toan tir hai ngdi ¢ thé duoc da nang hoa nhu 1a ham thanh vién khong tinh véi mot tham s6 hodc nhu
mot ham khong thanh vién voi1 hai tham s6 (mdt trong cac tham sé nay phai 1a hodc 1a mét doi tuwong 16p

hodc 12 mot tham chiéu dén ddi tuong 16p).

Vi du 4.2: Chiing ta xay dung 16p s6 phirc v&i tén 16p 1a Complex va da ning héa céc toan tir tinh toan + -

+= == va cac toan t so sanh == !=> >= < <= v{§1 cac ham toan tir 1a cac ham thanh vién.
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130: cout<<"X: ";

131: X.Print();

132: cout<<endl<<"Y: ";

133: Y.Print();

134: cout<<endl<<"Zz: ";

135: Z.Print();

136: cout<<endl<<"T: ";

137: T.Print();

138: T=5.3;// Goi constructor chuyén kiéu
139: cout<<endl<<endl<<"T = 5.3"<<endl;
140: cout<<"T: ";

141: T.Print();

142: X =Y + Z;

143: cout<<endl<<endl<<"X =Y + Z: ";
144: X.Print();

145: cout<<" = ";

146: Y.Print();

147: cout<<" + ";

148: Z.Print();

149: X =Y - Z;

150: cout<<endl<<"X =Y - z: ";

151: X.Print();

152: cout<<"™ = ";

153: Y.Print();

154: cout<<" - ";

155: Z.Print();

156: cout<<endl<<endl<<"Y 4= T i.e ";
157: Y.Print();
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Chung ta chay vi du 4.2, két qua & hinh 4.6

Hinh 4.6: Két qua cta vi du 4.2

Dong thtr 11 cua chuong trinh ¢ vi du 4.2:
Complex(const Complex &Z);

1a mot constructor sao chép (copy constructor). N6 khoi dong mot dbi tuong 16p bang cach tao mot sao chép
ctia mot ddi twong 16p d6. Constructor sao chép thuc hién cong viée giong nhu toan tir sao cheép nhung né cd
mot vai tro déc biét. Constructor sao chép chi nhén tham s6 1a mgt tham chiéu chi dén ddi tuong thudc chinh
16p ma né dugc dinh nghia. Cac constructor sao chép dugce dung mdi khi mot sy sao chép ciia mot ddi tuong
can thiét nhu khi c6 su truyén tham sd béng tri, khi tra vé mot doi tuong tor ham, hodc khi khoi dong mét ddi
tuong ma duoc sao chép tir ddi twong khac cua cung 16p. Chang han:

Complex A(3.5, 4.5);
Complex B(A); '~ Goi constructor sao chép
Complex C =B; '~ Goi constructor sao chép
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Complex MyFunc(Complex Z) Goi constructor sao chép

Z; Goi constructor sao chép

Chung ta cha y ring, ddu = trong cau Iénh trén (mg v&i constructor sao chép chir khong phai 1a todn tir gan .
Néu chung ta khong dinh nghia constructor sao chép, trinh bién dich tao ra mot constructor sao chép méc
dinh s& sao chép tung thanh vién mot.
O dong 12 caa chuong trinh & vi du 4.2:

Complex(double R);

la mot constructor chuyén d6i (conversion constructor). Constructor nay lay mot tham sé double va khoi tao
d6i tugng Complex ma phan thyuc bang gi tri tham s truyén vao va phan 4o bang 0.0 (tir dong 48 dén 52).
Bit ky mdt constructor nao c6 tham so6 don c6 thé dugc nghi nhu mot constructor chuyén d6i. Constructor
chuyén d6i s& d6i mot s6 thuc thanh mot ddi tugng Complex roi gan cho dbi tuong dich Complex. Chang
han:

T=3.5; ~ Ngam dinh: T = Complex(3.5)

Trinh bién dich ty dong dung constructor chuyén ddi dé tao mot ddi tuong tam thoi Complex, roi dung toan
tor gan de gan doi tugng tam thoi ndy cho doi tugng khéac ciia Complex. Chang han cau 1énh sau van ding:

X=Y +3.5; Ngam dinh: X =Y + Complex(3.5);
Nhu vay mot constructor chuyén ddi dugce sir dung dé thuc hién mot su chuyén ddi ng?lm dinh.

Vi du 4.3: Lay lai vi du 4.2 nhung cac ham toan tir +, - va cac ham toan tr so sanh 1a ham khong thanh vién.

| = File Edit Search FRun Compile Debug Project Options Window Help
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129:

130:

131:

132:

133:

134:

135:

136:

137:

138:

139:

140:

141:

142:

143:

144:

145:

146:

147:

148:

149:

150:

151:

152:

153:

154:

155:

156:

157:

cout<<"X:

X.Print () ;

"w.
’

cout<<endl<<"Y:

Y.Print () ;

cout<<endl<<"Z:

Z.Print () ;

X =Y + 3.

cout<<endl<<endl<<"X =Y + 3.6:

X.Print () ;

cout<<" =

Y.Print () ;

cout<<" +

X =

cout<<endl<<"X = 3.6 + Y:

X.Print () ;
cout<<" = 3.6 +
Y.Print () ;

X = 3.8 -2

cout<<endl<<"X =

X.Print () ;

cout<<" = 3.8 -

Z.Print () ;

X =12 - 3.

cout<<endl<<"X = Z - 3.8:

X.Print () ;
cout<<" =
Z.Print () ;
cout<<"

6;

"w.
’

3.6

3.6 + Y;

8;

"w.
’

- 3.8

’

’

’

"w.

r

",

I3

3.8 - Z:

"w.

r
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Chung ta chay vi du 4.3, két qua ¢ hinh 4.7

Hinh 4.7: Két qua cta vi du 4.3

4.6 PANANG HOA CAC TOAN TU MOQT NGOI

Céc toan tir mot ngoi dugc da nang hoa trong hinh 4.8 sau:

Toan tur Vidu Toan tir Vidu
+ +c ~ ~C
- -C ! la
* *c ++ ++c, ct+
& &c - --C, C--
> c->

Hinh 4.8: Céc toan tir mgt ngdi dugc da nang hoda
Mot toan tir mot ngdi cua 16p duoc da ning hoa nhu mot ham thanh vién khong tinh véi khong co tham sd
hodc nhu mdt ham khong thanh vién véi mét tham so6; Tham s6 do phai hoac 1a mot doi tuong 16p hodc 1a
mot tham chiéu dén doi tugng 16p.

Vidu4.4: Ly lai vi du 4.3 va thém toan ttr ddu trir mot ngdi.
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129:

130:

131:

132:

133:

134:

135:

136:

137:

138:

139:

140:

141:

142:

143:

144:

145:

146:

147:

148:

149:

150:

151:

152:

153:

154:

155:

156:

157:

return Z1.Abs () <= Z2.Abs();

double Complex: :Abs ()

return sqgrt (Real*Real+Imaginary*Imaginary);

int main ()

Complex X, Y(4.3,8.2), Z2(3.3,1.1);

cout<<"X: ";

X.Print () ;

cout<<endl<<"Y: ";
Y.Print();

cout<<endl<<"Z: ";
Z.Print () ;

X = -Y 4+ 3.6;
cout<<endl<<endl<<"X = -Y + 3.6: ";
X.Print () ;

cout<" =",

(-Y) .Print () ;

cout<<" + 3.6 ";

X = -Y + -%;

cout<<endl<<"X = =Y + -Z: ";
X.Print () ;

cout<<" = ";
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Chung ta chay vi du 4.4, két qua & hinh 4.9

Hinh 4.9: Két qua cua vi du 4.4

4.7 PANANG HOA MOT SO TOAN TU PAC BIET

Trong phﬁn nay chung ta s€ tim hiéu cach cai dit mot vai toan ttr dic biét nhu () [] ++ -, = ->

4.7.1 Toan tir []:
Khi cai dit cac 16p vector hodc chudi ky tur, ching ta’cﬁn phai truy cap dén timg phan tir ctia ching,
trong ngdn nglt C/C++ da c6 toan tu [] d€ truy cap dén mdt phan tr cia mang. Pay la toan tir hai

ngoi, c6 dang a[b] va khi da ndng toan tir nay thi ham toan tir tvong (rng phai la thanh vién ctia mot
16p.

Vidu4.5: Paning héa toan tir [| dé truy cap dén mot phan tir ctia vector.
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

#include <iostream.h>

class Vector

private:

int Size;

int *Data;

public:

CT4_5.CPP

Vector (int S=2,int V=0);

~Vector () ;

void Print () const;

int & operator [] (int I);

}i

Vector::Vector (int S,

Size = S;

Data=new int[Size];

int V)

for (int I=0;I<Size;++1I)

Datal[I]=V;

Vector: :~Vector ()

delete []Data;

void Vector::Print ()

cout<<"Vector: (";

const

111



1:=3
| F1 Help F2 Save F3 Open Alt—F? Compile F? Make Fi8 Menu

Chung ta chay vi du 4.5, két qua ¢ hinh 4.10

WVector:(1,1,1,1,1)
Vector:(1,2,3,4,5)

Vector: (10,2345

Hinh 4.10: Két qua cua vi du 4.5

Trong chuong trinh & vi dy 4.5, ham toan tir cta toan it [] & 16p Vector tra vé mot tham chiéu vi todn
tor nay c6 thé dung & vé trai ctia phép gan.

4.7.2 Toan tir ()
Toan tir () duoc dung dé goi ham, toan tir ndy gdm hai toan hang: toan hang dau tién 13 tén ham, toan
hang thir hai 1a danh sach cac tham s6 cua ham. Toan tir ndy c6 dang giong nhu toan tur [] va khi da

nang toan tr ndy thi ham toan tur twrong tng phai la thanh vién cia mét 16p.

Vidu4.6: Lay lai vi du 4.5 nhung da ning hoa toan tir () dé truy cap dén mot phan tir ciia vector.

| £ File Edit Search BRun Compile Debug Project Options Window Help

112


file:///E:/gtrinh_TH108lthdt_/cn2.vnuit.edu.vn/gtrinh/TH108/Htm/Source/CT4_6.CPP
file:///E:/gtrinh_TH108lthdt_/cn2.vnuit.edu.vn/gtrinh/TH108/Htm/Exe/CT4_5.EXE

10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

CT4_6.CPP
#include <iostream.h>
class Vector
{
private:
int Size;
int *Data;
public:
Vector (int S=2,int V=0);
~Vector () ;
void Print () const;
int & operator () (int I);
i
Vector::Vector (int S,int V)
{
Size = S;
Data=new int[Size];
for(int I=0;I<Size;++I)
Datal[I]=V;
}
Vector: :~Vector ()
{
delete []Data;
}
void Vector::Print () const
{
113
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Chung ta chay vi du 4.6, két qua ¢ hinh 4.11

Hinh 4.11: Két qua cta vi du 4.6

Vi du 4.7: Pa ning hoa toan tir () dé truy cip dén phan tir cia ma tran.
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

CT4_7.CPP|

#include <iostream.h>

class Matrix

private:

int Rows,Cols;

int **Data;

public:

Matrix (int R=2,int C=2,int V=0);

~Matrix () ;

void Print ()

const;

int & operator ()

}i

Matrix::Matrix (int R,int C,int V)

int I,J;

Rows=R;

Cols=C;

(int R,int C);

Data = new int *[Rows];

int *Temp=new int[Rows*Cols];

for (I=0; I<Rows;++1I)

Data[I]=Temp;

Temp+=Cols;

for (I=0; I<Rows;++1I)

for (J=0;J<Cols; ++J)

Data[I] [J]

Vi
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Chung ta chay vi du 4.7, két qua & hinh 4.12

Hinh 4.12: Két qua cua vi dy 4.7

4.7.3 Toan tir ++ va --
Cai dat cac phép toan ++ va -- cling tuong tu nhu céc toan tur khac.
Vi du 4.8: Pa nang hoéa toan tur ++ va --
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

#include <iostream.h>

class Point

private:

int X,Y;

public:

Point (int A=0,int B=0);
Point operator ++();
Point operator --();
void Print () const;

}i

Point::Point (int A, int B)

Point Point::operator++()

++X;
++Y;

return *this;

Point Point::operator--{()

117

CT4_8.CPP



1:3
| F1 Help F2 Save F3 Open Alt-F? Compile F? Make Fi8 Menu

Chung ta chay vi du 4.8, két qua ¢ hinh 4.13

Hinh 4.13: Két qua cua vi dy 4.8

Tuy nhién & vi du 4.8, khong phan biét duoc cac toan tir ++ va -- khi & dang tién t va hau t6. Dé co
the phan biét duoc tién to va hau to khi da nang hoa, toan tir ++a (hoac --a) 1a toan tor mdt ngoi, con
toan tir at++ (hodc a--) dugc xem la toan tir hai ngdi trong d6 toan hang thir hai kiéu int.

Vi du 4.9: Pa ning hoa toan tir ++ va — ¢ phan biét tién t6 va hau t6.
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

CT4_9.CPP

#include <iostream.h>

class Point

private:

int X,Y;

public:

Point (int A=0,int B=0);
Point operator ++();

Point operator ++(int); //Hau tb

Point operator --(); //Tién tb
Point operator --(int); //H&au tb
void Print () const;

i

Point::Point (int A, int B)

Point Point::operator++ ()

++X;
++Y;

return *this;

119

Point Point::operator++ (int)
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Hinh 4.14: Két qua cua vi dy 4.9

4.7.4 Toan tir ddu phiy

Toan tir ddu phay 1a toan tir hai ng61. Chung ta co thé da niang hoa toan tir ddu phay co6 y nghia tuy
thich. Tuy nhién, neu mudn da ning hoa toan tir phay c6 y nghia tuong ty nhu toan tir phay binh
thuong, ching ta can bo qua toan hang bén trai diu phay (nghia 1 ddi twong ma qua d6 ham toan tir
turong tng dugc goi) va tra vé ddi twong bén phai diu phai nhu 1 két qua cua toan tir. Do vy trong
mot danh sach gom cac biéu thirc dugc ngan cach boi cac dau phay, moi toan hang trir toan hang
ngoai cing bén phai déu bi bo qua.

Vi du 4.10: Pa ning hoa toan tir ddu phay.
[ = File Edit Search Run Compile Debug Project Options  Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

#include <iostream.h>

class Point

private:

int X,Y;

public:

Point (int A=0,int B=0)

r

CT4_10.CPP

Point operator +(Point P);

Point operator , (Point P);

void Print () const;

}i

Point::Point (int A, int B)

Point Point::operator+ (Point P)

Point Tmp;

Tmp . X=X+P.X;

Tmp.Y=Y+P.Y;

return Tmp;

Point Point::operator

, (P
12

oint P)
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Hinh 4.15: Két qua cua vi du 4.10

4.7.5 Toan tir ->
Toan tir ddu miii tén -> (hodc toan tir con trd cau trac) cho phép chung ta truy cép thanh vién cua dbi
tuong thudc class, struct va union khi dugc ap dung vao con tro chi dén d6i tuong do. Ching ta co

thé da nang hoa toan tir ndy, ham toan tir ciia toan tir -> phai 1a ham thanh vién cua 16p. Néu toan tir
-> ¢6 dang a-> thi ham toan tir 1a a.operator->()

Vidu4.11: Pa nang hda toan tir ->.
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

CT4_11.CPP

#include <iostream.h>

class MyClass

{

: public:

int Data;

: MyClass * operator ->()

{

return this;

int main ()

MyClass M;

M->Data = 10;

cout<<M.Data<<" "<<M->Data;

return 0;

}

1:3
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Chung ta chay vi du 4.11, két qua ¢ hinh 4.16

F? HMake

Fi8 Menu

‘ 10 10 I

Khi da ning hoa toan tir ->, C++ quy dinh ham toan tir cia nd phai tra vé:

Hinh 4.16: Két qua cua vi du 4.11

Hoic 1a con tré tro dén ddi tuong thudc 16p chira thanh vién dir liéu can truy cap (16p ma
trong d6 ham toan tor dugc dinh nghia). Mt toan tir -> binh thuong s€ dugc trinh bién dich tu

dong ap dung vao con tro ay dé truy cap thanh vién dir liéu d6 cta ddi tuong.
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Hoic 1a dbi twong thudc 16p khéc. Lop nay phai chira dinh nghia ham toan tir. Trinh bién
dich s& tw dong ap dung toan tir -> trén dbi tuong duoc tra vé.Két qua thu duoc c6 thé 1a mot
con tré tro dén ddi tuong hodac mot ddi tuong. Cr thé, chung ta c6 su dién dich theo 15i dé
quy cho t&i khi nao két qua 1a mot con tro tré dén dbi twong thudc 16p chira thanh vién dir
liéu can truy cp.

Vi du 4.12: Minh hoa qua trinh dién dich dé quy khi da ning hoa toan tir ->.

[ = File Edit Search PRun Compile Debug Project Options Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

#include <iostream.h>

#include <string.h>

#include <stdlib.h>

class String

public:

char *St;

String (char *S)

St=strdup (S) ;

~String ()

free (St) ;

class StringPointer

private:

String *M;

public:

StringPointer (String &S3)

String * operator ->()

CT4_12.CPP

:M(&S)

125

return M;
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Chung ta chay vi du 4.12, két qua ¢ hinh 4.17

‘ Zhic cac ban may man I

Hinh 4.17: Két qua cua vi dy 4.12

4.7.6 Toan tir gan

Chung ta c6 thé da ning hoa toan tir gan (=) nhung ham toan tir ctia né phai 1a ham thanh vién cta
16p. Neu toan tur gn c¢6 dang a=b thi ham toan tir c6 dang a.operator(b).

Vi du 4.13: Pa nang hoa toan tir gan.

[ = File Edit BSearch PRun Compile Debug Project Options Window Help
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= CT4_13.CPP

l: #include <iostream.h>
2: #include <string.h>

3:

4: class String

5: 4

6: private:

7: char *St;

8: int Len;

9: public:

10: String(char *S);

11: ~String();

12: char *GetStr();

13: String & operator=(String &Obj);
14: };

15:

16: String::String(char *S)
17: {

18: Len=strlen(S);

19: St=new char[Len+1];
20: strepy(St,S);

21:}

22:

23: String::~String()

24: {

25: delete []St;
26: 1 127
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s l1=Hello
w2="hao
s1=Hello
a2=Hello

Hinh 4.18: Két qua cua vi du 4.13
4.8 TOAN TU CHUYEN DPOI KIEU

Phan 16n cac chuong trinh xtr Iy thong tin su da dang cua cac kiéu. Doi khi tat ca cac thao tac "dung lai bén
trong mot kiéu". Chang han, mét s6 nguyén v6i mot s6 nguyén tao thanh mot sO nguyén (mlen 1a két qua
khong qua 16n dé duoc biéu dién nhu mot sd nguyén). Nhung that can thiét dé chuyen dbi dir liéu cua mot
kiéu t&i dit liéu cua kiéu khac. Piéu nay c6 the x4y ra trong cac phép gan, cac két qua tinh todn, trong viéc
chuyen cac gia tri to1 ham, va trong viéc tra vé tri tir ham. Trinh bién dich biét 1am thé nao dé thuc hién cac
chuyén d6i ndao do trong s6 cac kiéu c6 san. Cac lap trinh vién c6 thé ép budc cac chuyén doi trong s cac
kiéu c6 sdn boi ép kiéu.

Nhung dbi voi cac kiéu do ngudi dung dinh nghia thi trinh bién dich khong thé tw dong biét 1am thé nao
chuyén doi trong so cac kiéu dir liéu do nguoi dung dinh nghia va cac kiéu c6 san. Lap trinh vién phai chi
lam sao cac chuyén doéi nhu vay s€ xuat hi¢n. Cac chuyén doi nhu thé c6 thé duoc thyuc hién véi constructor
chuyén doi.

Mot toan tir chuyén doi kiéu cé thé duoc sir dung dé chuyen 601 mot doi tuong cua mot 16p thanh dbi tugng
ctia mot 16p khac hodc thanh mot dbi tuong ctia mot kiéu c6 san. Toan tir chuyén do6i kiéu nhu thé phai 1a
ham thanh vién khong tinh va khong la ham friend. Prototype ciia ham thanh vién nay c6 cu phap:

operator <data type> ();

Vi du 4.14: Toan tir chuyén ddi kiéu

[ = File Edit Search PRun Compile Debug Project Options Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

CT4_14.CPP|
#include <iostream.h>

class Number

private:

float Data;

public:

Number (float F=0.0)

Data=F;

operator float ()

return Data;

operator int ()

return (int)Data;

int main ()

Number N1(9.7), N2(2.6);

float X=(float)N1l; //Goi operator float()
cout<<X<<endl;

int Y=(int)N2; //Goi operator int()
cout<<¥<<endl;

129

return 0;
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9.7
2

Hinh 4.19: Két qua cua vi du 4.14
4.9 TOAN TU NEW VA DELETE

Cac toan tur new va delete toan cuc c6 thé duoc da ning hoa. Piéu nay cho phép cac 1ap trinh vién C++ co
kha niang xay dung mot hé théng cap phéat bo nhé theo ¥ ngudi dung, cdi cling giao tiép nhu hé thong cip
phéat mac dinh.

Co6 hai cach da nang hoa cac toan tu new va delete:

Chung ta c6 thé da ning hoa mot cach toan cuc nghia 1a thay thé han cc toan tir new va delete
mac dinh.

Chung ta ning hoa cac toan tir new va delete voi tu cach 1a ham thanh vién cia 16p néu mudn cac
toan tir new va delete ap dung do6i véi lop do. Khi chiing ta ding new va delete doi véi 16p nao do,
trinh bién dich s€ kiém tra xem new va delete c6 dugc dinh nghia riéng cho 16p d6 hay khong; néu
khong thi dung new va delete toan cuc (co6 thé da dugc da nang hoa).

Ham toén tr cua todn tir new va delete co6 prototype nhu sau:
void * operator new(size t size);

void operator delete(void * ptr);

Trong d6 tham sd kiéu size t duoc trinh bién dich hiéu 1a kich thudc cia kiéu dit liéu duoc trao cho toan tir
new.

4.9.1 Da nang hoa toan tir new va delete toan cuc:

Vi du 4.15: Pa ning hoa toan tir new va delete toan cuc dong thdi ching to rang ton tir new va
delete do da nang hoa thay the toan tir new va delete mac dinh.

[ = File Edit Search Run Compile Debug Project Options Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

CT4_15.CPP|
#include <iostream.h>

#include <stdlib.h>

class Point

private:

int X, Y;

public:

Point (int A=0,int B=0)

cout<<"Constructor!"<<endl;

~Point ()

cout<<"Destructor!"<<endl;

void Print () const

cout<<"X="<<X<L", "<M"Y="<<Y¥<<end]l;

void * operator new(size t Size)

return malloc (Size);

131
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Hinh 4.20: Két qua cua vi du 4.15

4.9.2 Pa ning hoa toan tir new va delete cho mot 16p:

Néu mubn toan tir new va delete co tinh chét dic biét chi khi ap dung cho ddi tuong cua 16p nao do,
chung ta c6 thé da nang hoa toan tir new va delete voi tu cach 1a ham thanh vién cua l6p d6. Viéc
nay khong khac lam so v6i cach da ndng hoa todn tir new va delete mot cach toan cuc.

Vi du 4.16: Pa nang hoa toan tir new va delete cho mot 16p.
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

CT4_16.CPP|
#include <iostream.h>

#include <stdlib.h>

class Number

private:

int Data;

public:

Number (int X=0)

Data=X;

void * operator new(size t Size)

cout<<"Toan tu new cua lop!"<<endl;

return ::new unsigned char([Size];

void operator delete(void *Ptr)

cout<<"Toan tu delete cua lop!"<<endl;

::delete Ptr;

void Print () const

cout<<"Data:"<<Data<<endl;
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Teoan tu new cua lop!
=10

Data: 10

Toan tu delete cua lop!

Hinh 4.21: Két qua caa vi du 4.16
4.10 PA NANG HOA CAC TOAN TU CHEN DONG << VA TRiCH DONG >>

Chung ta c6 thé da ning hoa céac toan tir chén dong << (stream insertion) va trich dong >> (stream
extraction). Ham toan tir ctia toan tir << dugc da nang hoa c6 prototype nhu sau:

ostream & operator << (ostream & stream, ClassName Object);

Ham toan tir << tra vé tham chiéu chi dén dong xuit ostream. Tham sd thtr nhat ctia ham toan tir << 13 mot
tham chiéu chi dén dong xuit ostream, tham s thtr hai 1a d6i tuong duoc chén vao dong. Khi st dung, dong
trao cho toan tir << (tham s thir nhat) 13 toan hang bén trai va d6i twong dugc dua vao dong (tham sb thi
hai) 14 toan hang bén phai. Dé bao dam cach dung toan tir << ludn nhét quan, chiing ta khong thé dinh nghia
ham toan tir << nhu la ham thanh vién cua 16p dang xét, thong thuong néd chinh la ham friend.

Con ham toan tr cta toan tir >> dugc da nang hoa cé prototype nhu sau:

istream & operator >> (istream & stream, ClassName Object);
Ham toan tir >> tra vé tham chiéu chi dén dong nhap istream. Tham s6 tht nhit ciia ham toan tir nay 1a mot
tham chi€u chi dén dong nhap istream, tham so thur hai 1a doi tuong cta 16p dang xét ma ching ta muon tao
dung nho vao dir liéu lay tir dong nhép. Khi sir dung, dong nhap dong vai toan hang bén tréi, doi tuong nhan
dir liéu dong vai toan hang bén phai. Cling nhu truong hop toan tir <<, ham toan tir >> khong 1a ham thanh

vién cua 16p, thong thuong nd chinh 1a ham friend.

Vidu4.17:

[ = File Edit Search Run Compile Debug Project Options Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

CT4_17.CPP 1=[1]1=

#include <iostream.h> I
class Point

private:

int X,Y;

public:

Point () ;

friend ostream & operator << (ostream & Out,Point & P);
friend istream & operator >> (istream & In,Point & P);

}i

Point::Point ()

ostream & operator << (ostream & Out,Point & P)

QUL<<"X="<<P . X<<", Y="<<P.Y<<endl;

return Out; //Cho phép cout<<a<<b<<c;

istream & operator >> (istream &In,Point & P)

cout<<"X:";
In>>P.X;
cout<<"y:";

135

In>>P.Y;
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Hinh 4.22: Két qua cua vi dy 4.17

4.11 MOT SO Vi DU

4.11.1 Lép String

Vi du 4.18: Chung ta s& xay dung mot 16p xir 1y viéc tao va thao tac trén cac chudi (string). C++
khong cai san kiéu ditr liéu chuoi. Nhung C++ cho phép chung ta thém kiéu chudi nhu mot 16p thong
qua co ché da nang hoa.
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130:

131:

132:

133:

134:

135:

136:

137:

138:

139:

140:

141:

142:

143:

144:

145:

146:

147:

148:

149:

150:

151:

152:

153:

154:

155:

156:

157:

158:

assert (SubPtr != 0);
if ((SubLength == 0) || (Index + SubLength > Length))
SubPtr->Length = Length - Index + 1;

else

SubPtr->Length

SubLength + 1;

delete SubPtr->Ptr;

SubPtr->Ptr = new char[SubPtr->Length];

assert (SubPtr->Ptr != 0);

strncpy (SubPtr->Ptr, &Ptr[Index], SubPtr->Length);
SubPtr->Ptr [SubPtr->Length] = '"\0';

return *SubPtr;

int String::GetLength() const

return Length;

ostream &operator<<(ostream &Output, const String &S3)

Output << S.Ptr;

return Output;

istream &operator>>(istream &Input, String &S)

char Temp[100];

Input >> setw(100) >> Temp;

S = Temp;
137
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Chung ta chay vi du 4.18, két qua & hinh 4.23

Hinh 4.23: Két qua cua vi dy 4.18
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4.11.1 Lép Date

Vidu4.19:
[ = File Edit Search Run Compile Debug Froject Options  Window Help
119: return O;
120: }

1:3

Chung ta chay vi du 4.19, két qua & hinh 4.24

Hinh 4.24: Két qua cua vi dy 4.19

5.1 DAN NHAP

Trong chuong nay va chuong ké, chiing ta tim hiéu hai kha ning ma lap trinh huéng ddi twong cung cép 1a
tinh ké thira (inheritance) va tinh da hinh (polymorphism). Tinh ké thira 1a mot hinh thirc cua viéce st dung
lai phan mém trong d6 cac 16p méi duoc tao tir cac 16p da c6 bang cach "hut" cac thude tinh va hanh vi ctia
chung va t6 diém thém véi cac kha ning ma cac 16p mai doi hoi. Viée sir dung lai phan mém tiét kiém thoi
gian trong viéc phat trién chuong trinh. N6 khuyén khich sir dung lai phin mém chét luong cao da thir thach
va g& 131, vi thé giam thiéu cac van dé sau khi mot hé trd thanh chinh thirc. Tinh da hinh cho phép ching ta
viét cac chuong trinh trong mét kiéu cach chung dé xtr 1y cac 16p c6 lién hé nhau. Tinh ké thira va tinh da
hinh cac k¥ thuat c¢o6 hi¢u luc dbi véi su chia véi su phtc tap cua phﬁn mém.
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Khi tao médt 16p méi, thay vi viét cac thanh vién dit liéu va cac ham thanh vién, 1ap trinh vién co thé thiét ké
ma 16p mai duoc ké thira cac thanh vién dir liéu va cac ham thanh vién cua 16p trude dinh nghia 13 16p co s&
(base class). L6p méi duoc tham chiéu 1a 16p din xuét (derived class). Mi 16p dan xut tu n6 tré thanh mot
g cir 1a mot 16p co so cho 16p dan xuat tuong lai nao do.

Binh thuong mot 16p dan xuat thém cac thanh vién dir liéu va cac ham thanh vién, vi thé mot 16p din xut
thong thuong rong hon 16p co s ciia nd. Mot 16p dan xuat dugc chi dinh hon mét 16p co sé va biéu dién
mot nhom cua cac ddi tuong nho hon. Véi ddi tugng don, 16p dan xuét, 16p dan xuét bit dau bén ngoai thuc
chat giéng nhu 16p co so. Stre manh thuc su cua su ké thira 13 kha nang dinh nghia trong 16p dan xuat cac
phan thém, thay thé hodc tinh loc cac dic tinh ké thira tir 16p co so.

Mdi ddi twong ctia mot 16p dan xuét ciing 1a mot ddi twong ctia 16p co sé cua 16p dan xuat d6. Tuy nhién
diéu nguoc lai khong ding, cac dbi tuong 16p co s khong 1a cac ddi tuong cia cac 16p din xuét cua 16p co
s& d6. Chung ta s& lay mdi quan hé "ddi twong 16p dan xudt 1a mot dbi twong 16p co so" dé thyc hién cac
thao tac quan trong nao d6. Chang han, chung ta c6 thé luén mét su da dang cua cac dbi _tugng khac nhau c6
lién quan thong qua su ké thira thanh danh sach lién két ctia cac dbi tuong 10p co so. Diéu nay cho phép su
da dang cua cac dbi twong dé xir Iy mot cach tong quat.

Chung ta phén biét gitra "la m6t"e(is a) quan h¢ va "c6 mot" (has a) quan hé. "la mot" la sy ké thira. Trong
mot "la mot" quan hé, mot ddi twong ciia kiéu 16p dan xuét cling c6 thé duoc xir Iy nhu mot ddi twong cia
kiéu 16p co 6. "c6 mot" 1a sy phirc hgp (composition). Trong mot "cé mot" quan hé, mot ddi tuong 16p c6
mot hay nhiéu dbi twong cua cac 16p khac nhu 1a cac thanh vién, do d6 10p bao cac dbi twong nay goi 1a 16p
phtrc hop (composed class).

5.2 KE THUA PON

5.2.1 Cac 16p co sé va cac 16p din xuit

Thudng mot d6i twong ctia mot 16p that sy 1a mot dbi twong cua 16p khac ciing duge. Mot hinh chit
nhat 1a mot tir giac, vi thé 16p Rectangle c6 thé ké thira tir 16p Quadrilateral. Trong khung canh nay,
16p Quadrilateral goi la mot 16p co s& va 1op Rectangle goi la mot 16p dan xuat. Hinh 5.1 cho chung
ta mot vai vi du vé ké thira don.

Céc ngdn ngit 1ap trinh huéng dbi twong nhu SMALLTALK st dung thuat ngtr khac: Trong ké thira,
16p co s& dugce goi la 16p cha (superclass), 16p dan xuat dugc goi 1a 16p con (subclass).

L6p co s& Lép dan xuat

Student GraduateStudent
UndergraduateStudent

Shape Circle
Triangle
Rectangle

Loan CarLoan
HomelmprovementLoan
MortgagelLoan

Employee [FacultyMember
StaffMember

Acount CheckingAcount
SavingsAcount
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Hinh 5.1: Mot vai ké thira don.

Su ké thira hinh thanh cac cAu trac phan cap gidng cay (con goi la cay pha h¢). Mot 16p co so ton tai
trong mot phan cap quan hé v6i 16p dan xuat ctia nd. Mot 16p c6 thé ton tai chic chin boi chinh no,
nhung khi mot 16p dugc str dung voi co ché cua su ké thira thi 16p tré thanh hodc 1a mot 16p co Sy
ma cung cép céc thude tinh va cac hanh vi cho cac 16p khac, hodc 1a 16p trd thanh mot 16p dan xuat
ma ké thira cac thudc tinh va cac hanh vi.

Chung ta phat trién mot phan cap ké thira don. Mot trudng dai hoc cong dong dic thu c6 hang ngan
ngudi ma 1a cac thanh vién cong dong. Nhitng ngudi ndy gdm cac ngudi lam cong va céc sinh vién.

Nhing nguoi lam cong hodc 1a cac thanh vién khoa hodc cac thanh vién nhan vién. Cac thanh vién
khoa hodc 1a cac nha quan ly hodc giang vién. Diéu nay tré thanh phan cap ké thura nhu hinh 5.2

Hinh 5.2: Mot phéan cap ké thira cho cac thanh vién cta trudng dai hoc cong dong.

Phan cép ké thira quan trong khac 1a phan cap Shape & hinh 5.3.

Hinh 5.3: Phan cép 16p Shape

Dé chi dinh 16p CommissionWorker duge dan xuét tir 16p Employee, 16p CommissionWorker dugc
dinh nghia nhu sau:

141



class CommissionWorker: public Employee

Diéu nay duogc goi 1a ké thira public va 14 loai ma phan 16n dugc sir dung. Ngoai ra ching ta con co
ké thira private va ké thira protected. Véi ké thira public, cac thanh vién public va protected cta
16p co s& duge ké thira nhur 1a cac thanh vién public va protected cua 16p dan xuat twong ing. Nén
nhé rang cac thanh vién private ctia 16p co sé khong thé truy cap tir cac 16p dan xuat cua 16p do.

Xtr Iy cac ddi twong 10p co s va cac d6i tuong 16p dan xudt twong tu; phd bién 1a duge biéu dién
bang cac thudc tinh va cac hanh vi cua 16p co s¢. Cac doi tugng cta bat ky 16p nao dan xuat tir mot

16p co sé chung c6 thé tat ca duoc xur Iy nhu cac dbi twong cua 16p co sé do.

5.2.2 Cac thanh vién protected:

Céc thanh vién public ctia mét 16p co so duoc truy cap boi tat ca cac ham trong chwong trinh. Cac
thanh vién private ciia mot 16p co s¢ chi dugc truy cap boi cdc ham thanh vién va cac ham friend
cua lop co sé.

Truy cép protected phuc vu nhu mdt mure trung gian cua sy bao vé gilra truy cip public va truy cap
private. Cac thanh vién protected ctia mot 16p co s& ¢6 thé chi dugc truy cap boi cdc ham thanh

vién va cac ham friend cia 16p co s¢ va boi cac ham thanh vién va cac ham friend cta 16p dan xuat.

Céc thanh vién 16p din xuét ké thira public c6 thé tham khao t6i cac thanh vién public va protected
bang cach sur dung cac tén thanh vién.

5.2.3 Ep Kiéu cic con tré 16p co sé téi ciac con tré 16p din xuét

Mot ddi twong ctia mot 16p dan xuét ké thira public ciing c6 thé duge xir Iy nhu mot ddi twong ctia
16p co so cuia n6 twong tng. Nhung nguoc lai khong dung: mot doi tuong 16p co so cling khong tu
dong 1a mot doi twong 16p dan xuat.

Tuy nhién, 1ap trinh vién str dung ép kiéu dé chuyén d6i mot con tré 16p co so thanh mét con tro 16p
dan xuat.

Dvi du5.1: Chuong trinh sau s¢ dugc chia thanh nhiéu file (gém cac file .H va .CPP) va tao mot
project c6 tén 1a CT5 1.PRJ gom céc file .cpp

[hIFile POINT.H:

| = File Edit Search FRun Compile Debug Project Options Window Help
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r=L11 POINT.H H=[11=
1: //POINT.H I

2: //Pinh nghia 16p Point
3: #ifndef POINT H

4: #define POINT H
6: class Point

8: protected:

9: float X,Y;

10: public:

11: Point(float A= 0, float B= 0);
12: void SetPoint (float A, float B);
13: float GetX() const

14: {

15: return X;

16: }

17: float GetY() const

18: {

19: return Y;

20: }

21: friend ostream & operator << (ostream &Output, const Point

&P);

22: };

23:

24: #endif

vl

1:3
| F1 Help F2 Save F3 Open Alt—F9 Compile F? Make Fi8 Menu

&dFile POINT.CPP

| £ File Edit Search BRun Compile Debug Project Options Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

POINT.CPP| H=[1]1=
//POINT.CPP I

//Pinh nghia cédc ham thanh vién cua 14p Point
#include <iostream.h>
#include "point.h"

Point::Point (float A, float B)

SetPoint (A, B);

void Point::SetPoint (float A, float B)

ostream & operator << (ostream &Output, const Point &P)

Output << '"[' << P.X << ", " << P.Y << ']';

return Output;

1:3

vl

| F1 Help F2 Save F3 Open Al1lt—F? Compile F? Make FiB Menu

[hFile CIRCLE.H

[ = File Edit Search Run Compile Debug Project Options Window Help
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=k CIRCLE.H i=[1]1=|
1: //CIRCLE.H I
2: //Pinh nghia 16p Circle
3: #ifndef CIRCLE H
4: #define CIRCLE H
5:
6: #include "point.h"
7: class Circle public Point
8: {
9: protected:
10: float Radius;
11: public:
12: Circle(float R = 0.0, float A = 0, float B = 0);
13: void SetRadius(float R);
14: float GetRadius () const;
15: float Area () const;
16: friend ostream & operator <<(ostream &Output, const Circle
&C);
17: };
18:
19: #endif
1:3 d
| F1 Help F2 Save F3 Open Alt—F? Compile F? Make FiB8 Menu
©IFile CIRCLE.CPP
[ = File Edit Search Run Compile Debug Project Options Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

CIRCLE.CPP
//CIRCLE.CPP

//Pinh nghia cédc ham thanh vién cua 16p Circle

#include <iostream.h>

#include <iomanip.h>

#include "circle.h"

Circle::Circle(float R,

float A,

Radius = R;

void Circle::SetRadius (float R)

Radius = R;

float Circle::GetRadius () const
{

return Radius;

}

float Circle::Area () const

return 3.14159 * Radius * Radius;

//Xudt mdét Circle theo dang: Center =

ostream & operator << (ostream &Output,

float B):

Point (A, B)

[x, y]; Radius =

const Circle &C)

#.##



1:=3
| F1 Help F2 Save F3 Open Alt—F? Compile F? Make Fi8 Menu

edFile CT5_1.CPP:

[ = File Edit Search Run Compile Debug Project Options Window Help

147



= CT5_1.CPP) 1=L1]1=]
1: //CT5 1.CPP I

2: //Chuong trinh 5.1: Ep cdc con trd 1lép co s& tdi clc con trd
16p dan xuét

3: #include <iostream.h>
4: #include <iomanip.h>
5: #include "point.h"

6: #include "circle.h"
8: int main ()

10: Point *PointPtr, P (3.5, 5.3);

11: Circle *CirclePtr, C(2.7, 1.2, 8.9);

12: cout << "Point P: "<<P<<endl<<"Circle C: "<<C<< endl;

13 //Xt 1y mdét Circle nhu mét Point (chi xem mdt phan 1ép co s6)
14: PointPtr = &C;

15: cout << endl << "Circle C (via *PointPtr):
"<<*PointPtr<<endl;

16 //Xt 1y mdét Circle nhu mdt Circle

17: PointPtr = &C;

18: CirclePtr = (Circle *) PointPtr;

19: cout << endl << "Circle C (via *CirclePtr): " << endl

20: <<*CirclePtr<< endl << "Area of C (via CirclePtr):
"

21: << CirclePtr->Area () << endl;

22: //Nguy hiém: Xem mdét Point nhu mét Circle

23: PointPtr = &P;

24: CirclePtr = (Circle *) PointPtr;
25: cout << endl << "Point P (via *CirclePtr): "<< endl
26: <<*CirclePtr<< endl << "Area of object CirclePtr

points to: "
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1:3
| F1 Help F2 Save F3 Open Alt-F? Compile F? Make Fi8 Menu

Chung ta chay vi du 5.1, két qua & hinh 5.4

Hinh 5.4: Két qua cua vi dy 5.1

Trong dinh nghia 16p Point, cac thanh vién dit 1iéu X va Y dugc chi dinh 1a protected, diéu nay cho
phep céc 10p dan xuat tir 16p Point truy cap truc tiép cac thanh vién dir lidu ké thira. Néu cac thanh
vién dir liéu nay dugc chi dinh 1a private, cac ham thanh vién public cua Point phai dugc sir dung dé
truy cap dir liéu, ngay ca boi cac 16p dan xuat.

Lép Circle dugce ké thira tir 16p Point véi ké thira public (¢ dong 7 file CIRCLE.H), tt ca céc thanh
vién cua 16p Point dugc ké thira thanh 16p Circle. Diéu nay c6 nghia 1a giao dién public bao gom céc
ham thanh vién public ciia Point cling nhu cac ham thanh vién Area(), SetRadius() va GetRadius().

Constructor 16p Circle phai bao gdbm constructor 16p Point dé khoi dong phan 16p co so cua ddi
tugng 16p Circle & dong 7 file CIRCLE.CPP, dong nay c6 thé duoc viét lai nhu sau:

Circle::Circle(float R, float A, float B)
: Point(A, B) //Goi constructor cua 16p co s&

Céc gié tri A4 va B duoc chuyén tir constructor 16p Circle toi constructor 16p Point dé khoi dong cac
thanh vién X va Y cua 16p co sd. Néu constructor 16p Circle khong bao gdm constructor 16p Point thi
constructor 16p Point goi v6i cac gia tri mic dinh cho X va Y (nghia 13 0 va 0). Néu 16p Point khong
cung cép mot constructor mdc dinh thi trinh bién dich phat sinh 16i.

Trong chuong trinh chinh (file CT5_1.CPP) gan mét con tro 16p dan xuét (dia chi ctia dbi tugng C)
cho con tr6 16p co s¢ PointPtr va xudt ddi twong C cua Circle bang toan tir chén dong cua l6p Point
(6 dong 14 va 15). Chu ¥ rang chi phan Point ctia d6i tugng C cua Circle dugc hién thi. N6 luén ludn
duang dé gan mot con tro 16p dan xudt cho con tro 16p co s6 boi vi mot d6i tuong 16p dan xuét 1a mot
déi tugng 16p co so. Con trd 16p co so chi trong thdy phan 16p co s& cua dbi twong 16p dan xuat.
Trinh bién dich thyuc hién mot chuyén doi ngdm cia con tré 16p dan xuat cho mot con trd 16p co sé.

149


file:///E:/gtrinh_TH108lthdt_/cn2.vnuit.edu.vn/gtrinh/TH108/Htm/Exe/CT5_1.EXE

Sau d6 chuong trinh gdn mot con tro 16p din xut (dia chi cua d6i tugng C) cho con tro 10p co sO
PointPtr va ép PointPtr trd vé kiéu Circle *. Két qua cua ép kiéu duoc gan cho CirclePtr. Ddi tugng
C cta Circle dugc xuat bang cach sir dung toan tir chén dong cua Circle. Dién tich cta dbi tuong C
duoc xuat théng qua CirclePtr. Cac két qua nay 1a gi tri dién tich dung boi vi cac con tré ludn ludn
dugc tro t6i mot ddi twong Circle (tir dong 17 dén 22).

Ké tiép, chuong trinh gan mot con tro 16p co so (dia chi cua dbi twong P) cho con tré 16p co s&
PointPtr va ép PointPtr tro vé kiéu Circle *. Két qua cua ép kleu dugc gan cho CirclePtr. Dbi tuong
P duoc xuit str dung toan tir chén dong cua 16p Circle. Chu ¥ rang gia tri xuét cta thanh vién Radius
"ky la". Vigc xuét mot Point nhu mot Circle dua dén mot gia tri khong hop 1¢ cho Radius boi vi cac
con tré ludn duoce tro dén mot ddi tuong Point. Mot ddi tuong Point khong c6 mdt thanh vién
Radius. Vi thé, chuong trinh xuét gia tri "rac" dbi v6i thanh vién dit liéu Radius. Chu ¥ rang gia tri
ctia dién tich 13 0.0 boi vi tinh toan nay dua trén gia tri khong ton tai cua Radius (tir dong 23 dén
27).R3 rang, truy cip cac thanh vién dit liéu ma khong phai ¢ d6 thi nguy hiém. Goi cac ham thanh
vién ma khong t6n tai c6 thé pha hay chuong trinh.

5.2.4 Pinh nghia lai cac thanh vién 16p co sé trong mot 16p din xuit:

Mot 16p dan xuat ¢ thé dinh nghia lai mot ham thanh vién 16p co so. Piéu nay duoc goi la
overriding. Khi ham dé duoc d& cap boi tén trong 16p dan xuat, phién ban cta 16p dan xut dugc
chon mot cach tu dong. Toan tir dinh pham vi c¢6 thé st dung dé truy cip phién ban ctia 16p co s6 tir
16p dan xuit.

Dvi du 5.2: Dinh nghia mot ham thanh vién 16p co s& trong 16p dan xuét va project c6 tén la
CT5 2.PRJ

(hFile EMPLOY.H

[ = File Edit BSearch PRun Compile Debug Project Options Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

EMPLOY.H H=[1]1=
//EMPLOY . H I

//Pinh nghia 16p Employee
#ifndef EMPLOY H

#define EMPLOY H
class Employee

private:

char *FirstName;

char *LastName;

public:

Employee (const char *First, const char *Last);
void Print () const;

~Employee () ;

}i

#endif

vl

1:3

| F1 Help F2 Save F3 Open Alt-F9 Compile FY? Make Fi# Menu

edFile EMPLOY.CPP

[ = File Edit Search FRun Compile Debug Project Options Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

EMPLOY.CPP H=[1]1=

//EMPLOY .CPP I
//Pinh nghia cédc ham thanh vién cua 16p Employee

#include <string.h>

#include <iostream.h>

#include <assert.h>

#include "employ.h"
Employee: :Employee (const char *First, const char *Last)
FirstName = new char[ strlen(First) + 1 ];
assert (FirstName != 0);
strcpy (FirstName, First);
LastName = new char|[ strlen(Last) + 1 1];
assert (LastName != 0);
strcpy (LastName, Last);

void Employee::Print () const

cout << FirstName << ' ' << LastName;

Employee: :~Employee ()

delete [] FirstName;

delete [] LastName;

}

1:3 d
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| F1 Help F2 Save F3 Open Al1lt—F? Compile F? Make FiB Menu

[hFile HOURLY.H

= File Edit Search ERun Compile Debug Project Options

1:

10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

HOURLY.H

//HOURLY . H
//Pinh nghia 16p HourlyWorker
#ifndef HOURLY H

#define HOURLY H

#include "employ.h"

class HourlyWorker : public Employee

private:

float Wage; //Tién luong cho méi gid

float Hours; //S6 gid lam viéc cho mdt tudn

public:

HourlyWorker (const char *First, const char *Last,
float InitHours, float InitWage);

float GetPay() const; //Tinh todn va tra vé luong

Window Hel
=151

void Print () const; //Pinh nghia lai Print () cua 16p co s&

}i

#endif

1:3

| F1 Help F2 Save F3 Open Alt—F9 Compile F? Make Fi# Menu

&iFile HOURLY.CPP

vl

| £ File Edit Search BRun Compile Debug Project Options
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1=L11=)
1: //HOURLY.CPP I
2: //Pinh nghia cédc ham thanh vién cua 14p HourlyWorker
3: #include <iostream.h>
4: #include <iomanip.h>
5: #include "hourly.h"
6:
7: HourlyWorker::HourlyWorker (const char *First, const char
*Last,
8: float InitHours, float InitWage)
9: Employee (First, Last)
10: {
11: Hours = InitHours;
12: Wage = InitWage;
13: }
14:
15: float HourlyWorker::GetPay () const
l1o6: |
17: return Wage * Hours;
18: 1}
19:
20: void HourlyWorker::Print () const
21: {
22: cout << "HourlyWorker::Print ()" << endl;
23: Employee::Print(); //Goi ham Print () cua 1ldép co sd&
24: cout << " is an hourly worker with pay of"
25: << " $" << setiosflags(ios::showpoint)
26: << setprecision(2) << GetPay() << endl;
27: }
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edFile CT5_2.CPP

1: //CTI5 2.CPP I
2: #include <iostream.h>

3: #include "hourly.h"
5: int main ()

7: HourlyWorker H("Bob", "Smith", 40.0, 7.50);
8: H.Print(); //Goi ham HourlyWorker::Print ()
9 cout<<endl<<"Employee::Print () <<endl;

10: H.Employee::Print () ;

11: return O;

Chung ta chay vi du 5.2, két qua ¢ hinh 5.5

Hinh 5.5: Két quéa cua vi du 5.2

eVi du 5.3 Dinh nghia mot thanh vién dir liéu cua 10p co so trong 16p dan xuat.
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

//Chuong trinh

#include <iostream.h>

class Base

protected:

int Value;

public:

Base (int X)

Value = X;

class Derived

private:

int Value; //Pinh nghia lai thanh vién d#r 1iéu

public:

5.3

CT5_3.CPP

public Base

Derived (int X) :Base (X-1)

Value=X;

void Print ()

cout<<"Base::Value="<<Base: :Value<<endl;

cout<<"Derived: :Value="<<Value<<endl;

const
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1:=3
| F1 Help F2 Save

F3 Open Alt-F? Compile F? Make FiHd HMenu

Chung ta chay vi du 5.3, két qua ¢ hinh 5.6

Base; Valuu==29

Derived:: Value=30

Hinh 5.6: Két qua cua vi du 5.3
5.2.5 Cac 16p co sé public, protected va private

Khi dan xuat mot 16p tir mot 16p co s, 16p co sd ¢6 thé dugc ké thira 1a public, protected va
private.

class <drived class name> : <type of inheritance> <base class name>

55
Trong do type of inheritance 1a public, protected hodc private. Mac dinh la private.

Khi dan xuit mot 16p tir mot 16p co sd public, cac thanh vién public cta 16p co s6 tré thanh cac
thanh vién public ctia 16p din xuat, va cac thanh vién protected cta 16p co so trd thanh cac thanh
vién protected cta 16p dan xuét. Cac thanh vién private cia 16p co sé khong bao gid duoc truy cap
tryc tiép tir mot 16p dan xuat.

Khi dan xudt mot 16p tir mot 16p co s& protected, cac thanh vién public va protected cta 16p co s¢
tré thanh cac thanh vién protected ctia 16p dan xuat. Khi dan xuit mot 1p tir mot 16p co s private,
cac thanh vién public va protected cta 16p co sé tré thanh cac thanh vién private cia 16p dan xuit.

Béng sau (hinh 5.6)tong két kha ning truy cap cac thanh vién 16p co sé trong mot 16p dan xuét dya
trén thuQc tinh xac dinh truy cap thanh vién cta cac thanh vién trong 16p co s¢ va kiéu ke thura.

Kiéu ké thira

C6 thé truy cap truc
ti€p bdi cac ham thanh

C6 thé truy cap truc
tiép bdi cac ham thanh

Ké thira public Ké thira protected Ké thira private
public public trong 16p dan protected trong 16p private trong
xuat. dan xuat. 16p dan xuat.

C6 thé truy cap
truc ti€p boi cac
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vién khong tinh, cac

vién khong tinh, cac

ham thanh vién

public va protected
cua 16p co sé.

public va protected
cua lop co so.

ham friend va cac ham | ham friend. khong tinh, cac
khong thanh vién. ham friend.
protected trong 16p protected trong 16p private trong
dan xuit. dan xuit. 16p dan xuit.
protected Co thé 'truy cap truc Co thé j[ruy cap truc Co thé’ truy pép
tiép boi cac ham thanh | tiép boi cac ham thanh | truc tiép bdi cac
vién khong tinh, cac vién khong tinh, céac ham thanh vién
ham friend. ham friend. khong tinh, cac
ham friend.
Du trong 16p dan xuét. DAu trong 16p dan xudt. Déu trong 16p
dan xuit.
Co thé truy cap truc C6 thé truy cap truc
tiép boi cac ham thanh | tiép boi cac ham thanh | C6 thé truy cap
vién khong tinh, cac vién khong tinh, cac truc tiép boi cac
ham friend thong qua | ham friend thong qua | ham thanh vién
private cac ham thanh vién cac ham thanh vién khong tinh, cac

ham friend
thong qua cac
ham thanh vién
public va
protected cua
16p co s0.

Hinh 5.7: Tong két kha ning truy cap thanh vién 16p co so trong 16p dan xuat.

5.2.6 Cac contructor va destructor 16p din xuit

Béi vi mot 16p dan xuat két thira cac thanh vién 16p co sd cua n6 (ngoai trir constructor va

destructor), khi mot ddi tuong cua lép din xuit duoc khoi dong, constructor 16p co s¢ phai dugc goi
dé khoi dong cac thanh vién 16p co s cua dbi twong 16p dan xuat. Mot bo khoi tao 16p co so (s
dung ct phap gidng nhu bo khoi tao thanh vién) cé thé duge cung cap trong constructor 16p dan xuét
dé goi tuong minh constructor 16p co sé, mat khac constructor 16p dan xuat s& goi constructor mic
dinh 16p co s06.

Cac constructor 16p co s va cac toan tir gan 10p co so khong duoc ké thira boi 16p dan xuat. Tuy
nhién, cc constructor va cac toan tir gan 16p dan xudt c6 thé goi cac constructor va cac toan tir gan
16p co s0.

Mot constructor 10p dan xuét ludn goi constructor 16p co s& ctia nd dau tién dé khoi tao cac thanh
vién 16p co sé cua l16p dan xuét. Néu constructor 16p dan bi boé qua, constructor mic dinh 16p dan goi
constructor 16p co s¢. Cac destructor dugc goi theo thir tu nguoc lai thtr tur goi cac constructor, vi thé
destructor 16p din xuit duoc goi trude destructor 16p co sé ciia nd.

158



Vi du 5.4: Minh hoa thtr tu cac contructor va destructor 16p co sé va 16p dan xuat dugc goi va

project c6 tén la CT5 4.PRJ

[hFile POINT.H

= File Edit
1:

Compile Debug Project Options

Search BRun

//POINT.H

2: //Pinh nghia 16p Point

3: #ifndef POINT H

4: #define POINT H

6: class Point

8: public:

9: Point (float A= 0.0,

float B= 0.0);

10: ~Point () ;

11: protected:

12: float X,

13: };
14:
15: #endif

1:=3
| F1 Help F2 Save

EdFile POINT.CPP

Y;

F3 Open Alt-F? Compile F? Make FiHd HMenu

Uindow Hel
i=111=

vl

[ = File Edit

Search Bun Compile Debug Project Options
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10:

11:

12:

13:

14:

15:

16:

17:

18:

POINT.CPP|
//POINT.CPP

//Pinh nghia cédc ham thanh vién 16p Point

#include <iostream.h>

#include "point.h"

Point::Point (float A, float B)

X = A;

Y = B;

cout << "Point constructor: "

<K T[T KX <", "KLY LKL

Point::~Point ()

cout << "Point destructor: "

<K<K T[T KX, "KKY L

1:3

']'" << endl;

']' << endl;

| F1 Help F2 Save F3 Open Alt—F? Compile F? Make FiB8 Menu

[hFile CIRCLE.H

vl

[ = File Edit Search Run Compile Debug Project Options
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=k CIRCLE.H i=[1]1=|
1: //CIRCLE.H I
2: //Pinh nghia 16p Circle
3: #ifndef CIRCLE H
4: #define CIRCLE H
5:
6: #include "point.h"
7: #include <iomanip.h>
8:
9: class Circle : public Point
10: {
11: public:
12: Circle(float R = 0.0, float A = 0, float B = 0);
13: ~Circle();
14: private:
15: float Radius;
16: };
17:
18: #endif
1:3 d
| F1 Help F2 Save F3 Open Alt—F? Compile F? Make FiB8 Menu
©iFile CIRCLE.CPP
[ = File Edit Search Run Compile Debug Project Options Window Help
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r=L11 CIRCLE.CPP H=[11=
1: //CIRCLE.CPP I

2: //Pinh nghia cdc ham thanh vién 16p Circle

3: #include "circle.h"
5: Circle::Circle(float R, float A, float B): Point (A, B)

7: Radius = R;

8: cout << "Circle constructor: Radius is "

9: << Radius << " [" <K A K ", " K< B << '"]' << endl;
10: }

11:

12: Circle::~Circle()

13: {

14: cout << "Circle destructor: Radius is "

15: << Radius << " [" <K X << ", "KLY <] K
endl;
lo: }
1:3 l=!

| F1 Help F2 Save F3 Open Alt—F9 Compile F? Make Fi8 Menu

edFile CT5_4.CPP

| £ File Edit Search BRun Compile Debug Project Options Window Help
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1: //CT5 4.CPP

2: //Chuong trinh 5.4

3: #include <iostream.h>
4: #include "point.h"

5: #include "circle.h"

6: int main ()

9: Point P(1.1, 2.2);
10: }

11: cout << endl;

12: Circle Cl(4.5, 7.2,
13: cout << endl;

14: Circle C2(10, 5, 5);
15: cout << endl;

16: return 0;

17: }

1:3

2.

9);

CT5_4.CPP

| F1 Help F2 Save F3 Open Alt-F9 Compile

Chung ta chay vi du 5.4, két qua & hinh 5.8
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Hinh 5.8: Két qua cua vi du 5.4

5.2.7 Chuyén doi ng?lm dinh d6i tuwgng 16p din xuit sang doi twong 16p co s&

Mic du mot d6i twong 16p dan xuat ciing 1a mot dbi tugng 16p co so, kiéu l6p dan xuét va kiéu l6p_
co so thi khac nhau. Cac ddi tuong 16p dan xuat c6 thé duge xur 1y nhu cac do6i tuong 16p co s6. Picu
nay c6 ¥ nghia béi vi 16p dan xuit c6 cac thanh vién tuong img véi mdi thanh vién caa 16p co s6.
Phép gan theo chiéu hudng nguoc lai 1a khong cho phép boi vi gan mot ddi twong 16p co sd cho ddi
tuong 16p dan xudt s& cho phép thém cac thanh vién 16p dan xuat khong xéac dinh.

Mot con tré trd t&i mot dbi tuong 16p dan xuét ¢o thé duoc chuyén ddi ngﬁm dinh thanh mot con tré
tro téd1 mot doi tugng 16p co s¢ bdi vi mot doi twong 16p dan xuat 1a mot doi tuong 16p co sé.

Co bon céach de tron va doi sanh cac con trd 16p co so va cac con tro 16p dan xuat véi cac doi tuong
16p co so va cac doi tuong 16p dan xuat:

Tham chiéu téi mot dbi twong 16p co s v6i mot con tro 16p co sd thi khong phire tap.

Tham chiéu ti mot dbi twong 16p dan xuat véi mot con tré 16p dan xuét thi khong phire
tap.

Tham chiéu t&i dbi twong 16p dan xuét v6i mot con tré 16p co s6 thi an toan bai vi ddi
tugng 16p dan xuat ciing 1a mot d6i tuong 16p co so ctia nd. Nhu vay doan ma chi ¢é thé tham
chiéu t6i cac thanh vién 16p co so. Néu doan ma tham chiéu t6i cac thanh vién 16p dan xuét
thong qua con trd 16p co sd, trinh bién dich s& bao mot 18i vé chi phap.

Tham chiéu ti mot dbi twong 16p co s v6i mot con tré 16p dan xuét thi co 131 ca phap.
DPau tién con trd 16p dan xuat phai dugce ép sang con tro 16p co soé.

5.2.8 Mot sb vi du:

Chuing ta s& xem xét mot phan cap cac 16p Point, Circle, Cylinder nhu hinh 5.9
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Hinh 5.9

Bvidu 5.5: L&p Point va project c6 tén 1a CT5_5.PRJ (gdm cac file POINT.CPP,
CT5 _5.CPP).

[hFile POINT.H:

| = File Edit Search FRun Compile Debug Project Options Window Help
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r=L11 POINT.H H=[11=
1: //POINT.H I

2: //Pinh nghia 16p Point
3: #ifndef POINT H

4: #define POINT H
6: class Point

8: protected:

9: float X,Y;

10: public:

11: Point(float A = 0, float B = 0);
12: void SetPoint (float A, float B);
13: float GetX() const

14: {

15: return X;

16: }

17: float GetY() const

18: {

19: return Y;

20: }

21: friend ostream & operator << (ostream &Output, const Point

&P);

22: };

23:

24: #endif

vl

1:3
| F1 Help F2 Save F3 Open Alt—F9 Compile F? Make Fi8 Menu

&dFile POINT.CPP

| £ File Edit Search BRun Compile Debug Project Options Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

POINT.CPP| H=[1]1=
//POINT.CPP I

//Pinh nghia cédc ham thanh vién cua 14p Point
#include <iostream.h>
#include "point.h"

Point::Point (float A, float B)

SetPoint (A, B);

void Point::SetPoint (float A, float B)

ostream & operator << (ostream &Output, const Point &P)

Output << '"[' << P.X << ", " << P.Y << ']';

return Output;

1:3

vl

| F1 Help F2 Save F3 Open Al1lt—F? Compile F? Make FiB Menu

edFile CT5_5.CPP:

[ = File Edit Search Run Compile Debug Project Options Window Help

167



1=L11=)
1: //CT5 5.CPP I

2: //Chuong trinh 5.5
3: #include <iostream.h>

4: #include "point.h"

6: int main()

T: |

8: Point P(7.2, 11.5);

9: cout << "X coordinate is " << P.GetX()

10: << endl << "Y coordinate is " << P.GetY();
11: P.SetPoint (10, 10);

12: cout << endl << endl << "The new location of P is "<< P <<
endl;

14: return O0;

15: }

1:3
| F1 Help F2 Save F3 Open Alt-F? Compile F% Make FiB Menu

Chung ta chay vi du 5.5, két qua ¢ hinh 5.10

Hinh 5.10: Két qua cua vi du 5.5

Dvi du 5.6: Lép Circle va project c6 tén 1a CT5_6.PRJ (goém céc file POINT.CPP,
CIRCLE.CPP, CT5_6.CPP).

[hFile CIRCLE.H:
[ = File Edit Search Run Compile Debug Project Options  Window Help
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=k CIRCLE.H i=[1]1=|
1: //CIRCLE.H I
2: //Pinh nghia 16p Circle
3: #ifndef CIRCLE H
4: #define CIRCLE H
5:
6: #include "point.h"
7
8: class Circle public Point
9: {
10: protected:
11: float Radius;
12: public:
13: Circle(float R = 0.0, float A = 0, float B = 0);
14: void SetRadius(float R);
15: float GetRadius () const;
16: float Area() const;
17: friend ostream & operator << (ostream &Output, const Circle
&C) ;
18: };
19:
20: #endif
1:3 d
| F1 Help F2 Save F3 Open Alt—F? Compile F? Make Fi8 Menu
®3File CIRCLE.CPP
[ = File Edit Search PRun Compile Debug Project Options Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

CIRCLE.CPP
//CIRCLE.CPP

//Pinh nghia cédc ham thanh vién cua 16p Circle

#include <iostream.h>

#include <iomanip.h>

#include "circle.h"

Circle::Circle(float R,

float A,

Radius = R;

void Circle::SetRadius (float R)

Radius = R;

float Circle::GetRadius () const
{

return Radius;

}

float Circle::Area () const

return 3.14159 * Radius * Radius;

//Xudt mdét Circle theo dang: Center =

ostream & operator << (ostream &Output,

(
1

float B)

(X, Y];

const Circle &C)

Radius

Point (A, B)

#.##



1:=3
| F1 Help F2 Save F3 Open Alt—F? Compile F? Make Fi8 Menu

edFile CT5_6.CPP

= File Edit Search Run Compile Debug PFProject Options Window Hel
{1t
1: //CT5 6.CPP I

2: //Chuong trinh 5.6
3: #include <iostream.h>
4: #include "point.h"

5: #include "circle.h"
7: int main ()

9: Circle C(2.5, 3.7, 4.3);

10: cout << "X coordinate is " << C.GetX()

11: << endl << "Y coordinate is " << C.GetY ()
12: << endl << "Radius 1is " << C.GetRadius();
13: C.SetRadius(4.25);

14: C.SetPoint (2, 2);

15: cout << endl << endl << "The new location and radius of C
are"

16: << endl << C << endl << "Area " << C.Area() <<
endl;

17: Point &PRef = C;

18: cout << endl << "Circle printed as a Point is: "
19: << PRef << endl;

20: return O;

21: }

1:=3
| F1 Help F2 Save F3 Open Al1lt—F? Compile F? Make FiB Menu

Chung ta chay vi du 5.6, két qua ¢ hinh 5.11
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Hinh 5.11: Két qua cta vi du 5.6

Dvi du 5.7: Lép Cylinder va project c6 tén 1a CT5_7.PRJ (g0m céc file POINT.CPP,
CIRCLE.CPP, CYLINDR.CPP, CT5_7.CPP).

[hIFile CYLINDR.H
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= CYLINDR.H 1=L1]1=]
1: //CYLINDR.H I

2: //Pinh nghia 16p Cylinder
3: #ifndef CYLINDR H

4: #define CYLINDR H
6: #include "circle.h"
8: class Cylinder : public Circle

10: protected:
11: float Height;
12: public:

13: Cylinder (float H = 0.0, float R = 0.0, float A = 0.0, float B
= 0.0);

14: void SetHeight (float);
15: float GetHeight () const;
1l6: float Area () const;

17: float Volume () const;

18: friend ostream & operator << (ostream &Output, const Cylinder

&C);

19: };

20:

21: #endif

1:3
| F1 Help F2 Save F3 Open Alt—F? Compile F? Make Fi8 Menu

vl

e3File CYLINDR.CPP

[ = File Edit Search FRun Compile Debug Project Options Window Help
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7

CYLINDR.CPP

//CYLINDR.CPP

//Pinh nghia cédc ham thanh vién 16p Cylinder
#include <iostream.h>

#include <iomanip.h>

#include "cylindr.h"

Cylinder::Cylinder (float H, float R, float A, float B)

Circle (R, A, B)

10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22

23:

24

25:

26:

27:

28:

void Cylinder::SetHeight (float H)

Height = H;

float Cylinder::GetHeight () const

return Height;

//Tinh dién tich cua Cylinder (dién tich mat)

float Cylinder::Area() const

return 2*Circle::Area()+2 * 3.14159*Radius*Height;

float Cylinder::Volum&Yﬂ-const



1:=3
| F1 Help F2 Save F3 Open Alt—F? Compile F? Make Fi8 Menu

edFile CT5_7.CPP

[ = File Edit Search Run Compile Debug Project Options Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22

23:

24

25:

26:

27:

CT5_7.CPP 1=[11=
//CT5_7.CPP I

//Chuong trinh 5.7
#include <iostream.h>
#include <iomanip.h>
#include "point.h"
#include "circle.h"
#include "cylindr.h"

int main ()

Cylinder Cyl(5.7, 2.5, 1.2, 2.3);

cout << "X coordinate is " << Cyl.GetX () << endl
<< "Ycoordinate is " << Cyl.GetY () << endl
<< "Radius is " << Cyl.GetRadius () << endl

<< "Height is " << Cyl.GetHeight() << endl << endl

Cyl.SetHeight (10);
Cyl.SetRadius (4.25);
Cyl.SetPoint (2, 2);
cout << "The new location, radius, "
<< "and height of Cyl are:" << endl << Cyl << endl;
Point &PRef = Cyl;
cout << endl << "Cylinder printed as a Point is: "
<< PRef << endl << endl;
Circle &cRef = Cyl;
cout << "Cylinder printed as a Circle is:" << endl << cRef
<< endl << "Area: " << cRef.Area () << endl;

return 0;
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1:3

Chung ta chay vi du 5.7, két qua ¢ hinh 5.12

Hinh 5.12: Két qua cua vi du 5.7

5.3 PA KE THUA (MULTIPLE INHERITANCE)

Mot 16p cod thé du'gc de:u} xuét ttr nhiéu 16p co s, su dan xuét nhu vay dugc goi la da ké thira. Pa ké thl‘Ia,cé
nghia 1a mot 16p dan xuat ké thira cac thanh vién cta cac 16p co s¢ khac nhau. Kha nang manh nay khuyén
khich cac dang quan trong cua viéc sir dung lai phan mém, nhung c6 thé sinh ra cac van dé nhap nhang.

Dvi du 5.7: Lép Circle va project c6 tén 1a CT5_8.PRJ (gom céc file DIRIVED.CPP, CT5_8.CPP).

(hIFile BASE1.H
[ = File Edit Search Run Compile Debug Project Options  Window Help
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1: //BASEl.H I
2: //Pinh nghia 16p Basel
3: #ifndef BASEl H

4: #define BASEl H
6: class Basel

8: protected:

9: int Value;

10: public:

11: Basel (int X)

12: |

13: Value = X;

14: }

15: int GetData () const
16: {

17: return Value;

18: }
19: };
20:
21: #endif
1:3 l=!

| F1 Help F2 Save F3 Open Al1lt—F? Compile F? Make FiB Menu

IhFile BASE2.H

[ = File Edit Search Run Compile Debug Project Options Window Help
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1: //BASE2.H I
2: //Pinh nghia 16p Base?2
3: #ifndef BASE2 H

4: #define BASE2 H
6: class Base?2

8: protected:

9: char Letter;

10: public:

11: Base2(char C)

12: |

13: Letter = C;

14: }

15: char GetData () const
16: {

17: return Letter;

18: }
19: };
20:
21: #endif
1:3 l=!

| F1 Help F2 Save F3 Open Al1lt—F? Compile F? Make FiB Menu

[hFile DERIVED.H

[ = File Edit Search Run Compile Debug Project Options Window Help
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= DERIVED.H 1=L1]1=]

1: //DERIVED.H I

N

//Pinh nghia 1ép Derived ma k& thwa tit nhiéu 1ép co s& (Basel
BaseZ2)

2

3: #ifndef DERIVED H

4: #define DERIVED H

6: #include "basel.h"

7: #include "base2.h"

9: class Derived : public Basel, public Base2
10: {

11: private:

12: float Real;

13: public:

14: Derived(int, char, float);

15: float GetReal () const;

16: friend ostream & operator << (ostream &Output, const Derived

&D) ;
17: };
18:
19: #endif
¥
1:3 |
| F1 Help F2 Save F3 Open Alt-F9 Compile FY? Make Fi# Menu
eIFile DERTVED.CPP
[ = File Edit Search BRun Compile Debug Project Options Window Help
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r=L11 DERIVED.CPP) H=[11=

1: //DERIVED.CPP I
2: //Pinh nghia cdc ham thanh vién cua 16p Derived
3: #include <iostream.h>

4: #include "derived.h"

6: Derived::Derived(int I, char C, float F)

7: : Basel(I), Base2(C) //Goi cac constructor 16p co sd

10: }

11:

12: float Derived::GetReal () const
13: {

14: return Real;

15: 1}

l6:

17: ostream & operator <<(ostream &Output, const Derived &D)

18: {

19: Output << " Integer: " << D.Value << endl
20: << " Character: " << D.Letter << endl

21l: << "Real number: " << D.Real;

22: return Output;

23: 1}

vl

1:3
| F1 Help F2 Save F3 Open Alt—F9 Compile F? Make Fi# Menu

eFile CT5_8.CPP

| £ File Edit Search BRun Compile Debug Project Options Window Help
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CT5_8.CPP
1: //CTI5 8.CPP
2: //Chuong trinh 5.8
3: #include <iostream.h>
4: #include "basel.h"
5: #include "base2.h"
6: #include "derived.h"
7
8: int main ()
9: {
10: Basel B1(10), *BaselPtr;
11: Base?2 B2('Z'), *Basel2Ptr;
12: Derived D(7, 'A', 3.5);
13: cout << "Object Bl contains integer "
14: << Bl.GetData () << endl
15: << "Object B2 contains character "
l6: << B2.GetData () << endl
17: << "Object D contains:" << endl << D << endl <<
endl;
18: cout << "Data members of Derived can be"
19: << " accessed individually:" << endl
20: << " Integer: " << D.Basel::GetData() << endl
21: << " Character: " << D.Base2::GetData() << endl
22 << "Real number: " << D.GetReal () << endl << endl;
23: cout << "Derived can be treated as an "
24: << "object of either base class:" << endl;
25: BaselPtr = &D;
26: cout << "BaselPtr->GetData() yields "
27: << BaselPtr->GetData () << endl ;
28: Basel2Ptr = &D; 182



1:3
| F1 Help F2 Save F3 Open Alt-F? Compile F? Make Fi8 Menu

Chung ta chay vi du 5.8, két qua ¢ hinh 5.13

Hinh 5.13: Két qua cua vi dy 5.8

Viéc ké thira nhiéu 16p co s& tao ra mot loat cac diém nhéap nhéng trong cac chuong trinh C++. Chéng han,
trong cac chuong trinh cua vi du 5.8, néu thuc hién Iénh:

D.GetData();

thi trinh bién dich (Borland C++ 3.1) s& bao 16i:

Member is ambiguous: ‘Basel::GetData’ and ‘Basel::GetData’
Boi vi 16p Derived ké thira hai ham khac nhau c6 cuing tén 1a GetData() tir hai 16p co sé ciia no.
Basel::GetData() 1a ham thanh vién public cua 16p co s¢ public, va n6 tré thanh mot ham thanh vién
public cua Derived. Base2::GetData() 1a ham thanh vién public cua 16p co s¢ public, va né tré thanh mot
ham thanh vién public cua Derived. Do d6 trinh bién dich khong thé xac dinh ham thanh vién GetData() cua
16p co s& nao dé goi thuc hién. Vi vay, ching ta phai sir dung tén 16p co s¢ va toan tir dinh pham vi dé xac
dinh ham thanh vién cua 16p co s& luc goi ham GetData().
C1 phap ctiia mot 16p ké thira nhiéu 16p co so:

class <drived class_name> : <type_ of inheritance> <base class namel> ,

<type of inheritance>
<base class name2>, ...
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}s

Trinh tu thuc hién constructor trong da ké thira: constructor 16p c¢& s& xuat hién trude s& thuc hién trude va
cudi cung mai tdi constructor 16p dan xuat. DBoi vai destructor c6 trinh ty thuc hién theo thir tu nguoc lai.

5.4 CAC LOP CO SO AO (VIRTUAL BASE CLASSES)

Chung ta khong thé khai béo hai lan cung mét 16p trong danh sach cua cac 16p co s cho mot 16p dan xuét
Tuy nhién van c6 the c6 truong hop cung mét 16p co so duge deé cap. nhiéu hon mét 1an trong cac 16p to tién
ctia mot 16p dan xuét. Pidu nay phat sinh 181 vi khong ¢ cach nao dé phan biét hai 16p co so gde.

©IVi du 5.9:
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:
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23:
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25:

26:

27:

28:

29:

CT5_9.CPP

//Chuong trinh 5.9

#include <iostream.h>

class A

public:

int X1;

}i

class B : public A

public:

float X2;

}i

class C

public:

double X3;

}i

class D

public:

char X4;

int main ()

D Obj;

public A

public B,public C
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Khi bién dich chuong trinh & vi du 5.9, trinh bién dich s& bao 16i & dong 31 va 34:

Member is ambiguous: ‘A:: X1 and ‘A:: X1’

Hinh 5.14

O ddy chiing ta thiy c6 hai 16p ¢& 36 4 cho 16p D, va trinh bién dich khong thé nao nhan biét dugc viée truy
cap X1 dugc ké thtra thong qua B hodc truy cap X1 dugc ké thira thong qua C. B¢ khac phuc diéu nay, ching
ta chi dinh mdt cach tuong minh trong 16p D nhu sau:

Ob;.C::X1=0;
Tuy nhién, day cling chi la giai phap c6 tinh chap va, boi thue chat X7 nao trong truong hop nao ciing duoc.
Giai phap cho van dé nay la khai bdo 4 nhu 16p co sé ki€u virtual cho ca B va C. Khi d6 chuong trinh ¢ vi

du 5.9 duoc viét lai nhu sau:

©4Vi du 5.10;
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

CT5_10.CPP

//Chuong trinh 5.10

#include <iostream.h>

class A

public:

int X1;

}i

class B : virtual public A

public:

float X2;

}i

class C

public:

double X3;

}i

class D

public:

char X4;

int main ()

D Obj;

virtual public A

public B,public C
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Chung ta chay vi du 5.10, két qua & hinh 5.15

1=
X1=3 14159

X3=15
Hd=

Hinh 5.15: Két qua cua vi dy 5.10

Céc 16p co so kiéu virtual, co cting mot kiéu 16p, s& duge két hop dé tao mot 16p co s duy nhét c6 kiéu d6
cho bat ky 16p dan xuit nao ké thira ching. Hai 10p co s& 4 & trén bat gio s& trd thanh mot 16p co s6 4 duy
nhét cho bat ky 16p dan xut nao tir B va C. Piéu niy c6 nghia 1a D chi c6 mot co s& cua 10p 4, vi vy tranh
dugc sy nhap nhang.

6.1 DAN NHAP

Tinh da hinh (polymorphism) 1a kha ning thiét ké va cai dit cac hé thong ma c6 thé mo rong dé dang hon.
Céc chuong trinh ¢ thé duoc viét dé xur 1y tong quat — nhu cac dbi tuong 10p co so — cac ddi twong cua tat
ca cac 16p ton tai trong mot phan cap. Kha ning cho phép mot chuong trinh sau khi da bién dich c6 thé co
nhiéu dién bién xay ra la mét trong nhiing thé hién cua tinh da hinh — tinh muén mau muén vé — ciia chuong
trinh hudng ddi trong, mot thong diép duoc goi di (goi dén ddi twong) ma khong can biét di trong nhan
thudc 16p nao. Dé thue hién duoc tinh da hinh, cac nha thiét ké C++ cho ching ta ding co ché két ndi dong
(dynamic binding) thay cho co ché két ndi tinh (static binding) ngay khi chuong trinh bién dich dugc dung
trong cac ngdn ngit ¢ dién nhu C, Pascal, .

6.2 PHUONG THUC AO (VIRTUAL FUNCTION)

Khi xay dung cac 16p ciia mét chuong trinh hudng d01 tugng dé tao nén mot cau trac phan cap hodc cay pha
h¢, nguoi 1ap trinh phai chuan bi cac hanh vi giao tiép chung ciia cac 16p d6. Hanh vi giao tiép chung s&
duoc dung dé thé hién cuing mot hanh vi, nhung ¢ cac hanh dong khac nhau, d6 chinh 1a phuong thirc 4o.
bay la mét phuong thure ton tai dé co hiéu luc nhung khong co thuc trong 16p co s, con trong cac 16p dan
xuat. Nhu vay phuong thire ao chi dugc xay dung khi c6 mot hé théng cy pha hé. Phuong thirc nay s& duoc
goi thuc hién tir thyuc thé cua 10p din xuat nhung mé ta vé ching trong 16p co s6.

Chung ta khai bao phwong thirc 40 bang thém tir khéa virtual ¢ phia trude. Khi d6 cic phuong thirc c6 cting
tén voi phuong thirc nay trong cac 16p dan xuat cling 1a phuong thirc 4o.

&IV du 6.1
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CT6_1.CPP|
1: //Chuong trinh 6.1

2: #include <iostream.h>

4: class Base

6: public:

7: virtual void Display ()

9: cout<<"class Base"<<endl;

10: }
11: 3},
12:

13: class Derived : public Base

14: {

15: public:

16: virtual void Display ()

17: {

18: cout<<"class Derived"<<endl;

19: }
20: };
21:

21: void Show (Base *B)
22: |

23: B->Display(); //Con trd B chi d&é&n phuong thtc Display() nao
(cua 1ld6p Base

24 //hodc 16p Derived) tuy vao luc chay chuong trinh.
25: }

26: int main ()

27: | 189
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Chung ta chay vi du 6.1, két qua ¢ hinh 6.1

class Base
clazs Derived
clazs Base

glass Derived

Hinh 6.1: Két qua cua vi du 6.1

Trong vi du 6.1, 16p co s¢ Base c6 phuong thire Display() dugc khai bao 1a phuong thirc a0. Phuong thure
nay trong 16p dan xuat Derived dugc dinh nghia lai nhung ciing 1a mot phwong thirc 40. That ra, khong ra
khong c6 khai bao virtual cho phuong thirc Display() cua 16p Derived cling chang sao, trinh bién dich van
hiéu d6 1a phuong thic d0. Tuy nhién, khai bao virtual 1 rang & cac 16p dan xuat lam cho chwong trinh
trong sang, dé hiéu hon. Hai dong 30 va 31, chung ta biét chac phwong thirc Display() cta 16p nao duoc goi
(ctia 16p Base hodc 16p Derived). Nhung hai dong 32 va 33, néu khong co co ché két nbi dong, ching ta
doan rang viéc goi ham Show() s& ludn ludn kéo theo phuong thirc Base: :Display(). Qua vay, bo di khai bao
virtual cho phuong thurc Base::Display(), khi d6 dong 1énh:

Show(D);

gol dén Base::Display() vi d6i tugng 16p dan xuit cing la d6i twong 16p co so (nghia 13 tdb ty dong chuyén
dbi kiéu: dbi tuong D kiéu Derived chuyén thanh kiéu Base.

Nho khai bao virtual cho phuong thirc Base:.Display() nén s€ khong thuc hién goi phuong thirc
Base: :Display() mot cach cimg nhic trong ham Show() ma chuan bi mot co ché mém déo cho viéc goi
phuong thitc Display() tiy thudc vao su xac dinh kiéu cta tham sé vao lic chay chuong trinh.

Co ché d6 ra sao? Khi nhan thay c6 khai bao virtual trong 16p co so, trinh bién dich s& thém vao mdi dbi
tuong cla 1op co so va cac 16p din xuét ctia nd mot con tré chi dén bang phuong thirc o (virtual function
table). Con tré d6 co tén 1a vptr (virtual pointer). Bang phuong thirc 40 1 noi chira cac con tré chi dén doan
chuong trinh da bién dich ung voi cac phuong thirc a0. Mdi 16p c6 mot bang phuong thire 0. Trinh bién
dich chi 1ap bang phuong thic 4o khi bat dau co6 viée tao ddi tuong cua lop. Dén khi chuong trinh chay,
phuong thirc 40 cua dbi twong méi duoc ndi két va thi hanh thong qua con tro vptr.

Trong vi du 6.1, 1énh goi ham:

Show(D);
d6i tuong D thugc 16p Derived tuy bi chuyén déi’kiéu thanh mot d6i tuong thudc 16p Base nhung n6 khong
hoan toan giong mot doi tugng cua Base chinh cong nhu B. Néu nhu con trd vptr trong B chi dén vi tri trén
bang phuong thirc a0 (mg v6i phuong thirc Base::Display(), thi con tro vptr trong D van con chi dén phuong
thirc Derived::Display() cho du D bi chuyén ki€u thanh Base. D6 1a 1y do tai sao 1énh:
Show(D);

goi dén phuong thire Derived.: : Display().
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Céc dac trung ctua phuong thic do:
® Phuong thirc 40 khong thé 1a cac ham thanh vién tinh.

® Mot phuong thire 4o c6 thé duoc khai bao la friend trong mot 16p khac
nhung cac ham friend cuia 16p thi khong thé 1a phuong thire do.

®Khong can tl}ié't phai ghi 15 tur khoa virtual khi dinh nghia mot phuong thire
do trong 16p dan xuat (d¢€ cling chang anh hudng gi).

mDé sy két ndi dong duoc thuc hién thich hop cho timg 16p doc theo cdy pha
h¢, mdt khi phuong thirc nao dé da dugc xac dinh 1a do, tir 16p co so dén cac
16p dan xuét déu phai dinh nghia thong nhét vé tén, kiéu tra vé va danh sach
cac tham s6. Néu dbi voi phuong thire 40 & 16p dan xuit, ching ta lai so suit
dinh nghia cac tham s6 khac di mot chut thi trinh bién dich s& xem d6 1a
phuong thirc khac. Pay chinh 1a diéu kién dé két nbi dong.

€3Vi du 6.2
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29:

//Chuong trinh 6.2

#include <iostream.h>

class Base

public:

CT6_2.CPP

virtual void Print (int A,int B);

}i

class Derived : public Base

public:

virtual void Print (int A,double D);

i

void Base::Print (int A, int B)

COUut<<"A="<<KALKL" , B="<<B<<endl;

void Derived::Print (int A, double D)

COUL<K<K"A="<<AKL",D="<<D<<endl;

void Show (Base *B)

B->Print (3,5);
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Chung ta chay vi du 6.2, két qua ¢ hinh 6.2

Hinh 6.2: Két qua cua vi du 6.2

Trong vi du 6.2, trong 16p co s& Base va 16p dan xuit Derived déu c6 phuong thirc 40 Print(). Nhung quan
sat ky chung ta, phuong thic Print() trong 16p Derived c6 tham sb thir hai khac kiéu v6i phuong thirc

Print() trong 16p Base. Vi thé, chiing ta khong thé chd doi 1énh & dong 36 s& goi dén phuong thirc
Derived::Print(int,double). Phuong thitcc Derived::Print(int,double) nam ngoai duong diy phuong thirc a0
nén ham Show() chi luén goi dén phuong thitc Derived: : Print(int,int) ma thoi. Do c6 khai bao virtual ddi véi
phuong thic Derived: : Print(int,double), chung ta c6 thé noi phuong thirc ndy s& mé dau cho mot dudng day
phuong thirc 40 Print(int,double) mé&i néu sau 16p Derived con cé cac 16p dan xuat cia nd.

6.3 LOP TRUU TUQNG (ABSTRACT CLASS)

Trong qué trinh thiét ké chuong trinh theo hudng ddi twong, dé tao nén mot hé thdng pha hé mang tinh ké
thira cao, nguoi 1ap trinh phai doan trudc su phat trién cua ciu trac, tir d6 chon lya nhitng thanh vién phu
hop cho céc 16p & trén ciing. RS rang ddy 1a mot cong viée vo cung kho khan. é tranh tinh trang ngudi lap
trinh xay dung cac ddi tugng lang phi b nhd, ngdn ngit C++ cho phép ching ta thiét ké cac 16p c6 cac
khong phu’ong thirc 40 khong 1am gi c, va cling khong thé tao ra ddi tuong thudc 16p d6. Nhing 16p nhu
vay goi la 16p triru tugng.

Trong cu truc trén hinh 6.3, khong phai 16p nao ciing thye su can dén phuong thie Print(), nhung nd c6
mit khip noi dé tao ra bo mit chung cho moi 16p trong cau trac cdy. Phuong thirc cta 16p trén cing nhu
A::Print() thuong 1a phuong thirc 40 dé c6 duoc tinh da hinh.

A
Print()
B C D
Print() Print() Print()
E
Print()
Hinh 6.3
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Nho d6, vé1 ham sau:
void Show(A* a)
{
a->Print();

}

chung ta co thé truyér} dbi tuong du kiéu cho né6 (4, B, C, D hodc E) ma van goi dén dung phuong thirc
Print() phu hop du kiéu cua doi tugng lic bin dich van con chwa biét. Vi vai tro "16t duong" nhu vay,
phuong thttc 4. :Print() c6 thé chang c6 ndi dung gi ca

class A
{
public:
virtual void Print()
{
}
s

Khi d6 nguoi ta goi phuong thirc A::Print() 1a phuong thirc ao rong (null virtual function), no chang lam gi
hét. Tuy nhién 16p 4 van 1a mot 16p binh thuong, chung ta c6 thé tao ra mot ddi twong thude no, co thé truy
cap toi phuong thirc A::Print(). Dé tranh trinh trang vo tinh tao ra ddi tuong thudc 16p nay, ngudi ta thuong
xay dung 16p triru twong, trinh bién dich cho phép tao ra 16p c6 cac phwong thirc thudn do (pure virtual
function) nhu sau:

class A
{
public:
virtual void Print() = 0;
IR

Phuong thirc o Print() bay gio 1a phuong thire thuan 4o — phuong thirc c6 tén duoc gan boi gia tri zero. Lép
A chtrta phuong thirc thuan do dugc goi 1a 16p triru tuong.

©IVi du 6.3:
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29:

//Chuong trinh 6.3

#include <iostream.h>

class A

public:

virtual void Print ()=0; //Phuong thtc thudn &o

}i

class B : public A

public:

virtual void Print ()

cout<<"Class B"<<endl;

class C : public B

public:

virtual void Print ()

cout<<"Class C"<<endl;

void Show (A *a)
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Chung ta chay vi du 6.3, két qua ¢ hinh 6.4

Class B
Clazs C

Hinh 6.4: Két qua cua vi du 6.3

L6p A dugce tao ra dé 1am co so cho viée hinh thanh cac 16p con chau (B va C). Nho c6 Phuong thirc ao
Print() tir 16p A cho t6i1 16p C, tinh da hinh dugc thé hién.

MLy v
® Chung ta khong thé tao ra mot ddi twong ctia 16p triru twong, nhung hoan toan co thé tao ra
mot con tro tro dén 16p nay (vi con tro khong phai la doi tuong thudc 16p) hodc 1a mot tham
chiéu.
®Néu trong 16p ké thira tir 16p triru tugng ching ta khong dinh nghia phwong thie thuan o,
do tinh ké thtra n6é s€ bao ham phuong thirc thuan do cua 16p co so, nén 16p dan xuat nay sé

trd thanh 16p triru tuong.

B Theo dinh nghia 16p triru tugng, néu‘ trong 16p dan xuét (tir 16p co so triru tugng) chung ta
dinh nghia thém mdt phuong thirc thuan do khéc, 16p nay cling s€ tr¢ thanh 16p triru tugng.

6.4 CAC THANH VIEN AO CUA MOT LOP

6.4.1 Toan tir 40
Toan tir thyc chat ciing 1a mot ham nén ching ta cé thé tao ra cac toan tir ao trong mot 16p. Tuy nhién
do da nang hoa khi tao mot toan tir can chu y dén cac ki€u cua céac toan hang phai st dung kiéu cua
16p co s& gbc co toan tir do.

Vi du 6.4: Pa nang hda toan tir voi ham toan tir 1a phuong thirc 4o.

[ = File Edit Search Run Compile Debug Project Options Window Help
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130: AddObject(a,b);

131: a.Print ("a");

132: AddObject (b, c);

133: b.Print ("b");

134: AddObject(c,a);

135: c.Print ("c");

136: a=b+c;

137: a.Print ("a");

138: c=c+a;

139: c.Print ("c");

140: return 0;

141: }

1:3
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Chung ta chay vi du 6.4, két qua & hinh 6.5

Hinh 6.5: Két qua cua vi du 6.4

6.4.2 C6 constructor va destructor 40 hay khéng?:

Khi mét ddi twong thudc 16p c6 phuwong thire 4o, dé thuc hién co ché két ndi dong, trinh bién dich s&
tao thém mot con tré vptr nhu mdt thanh vién cia 16p, con trd nay cé nhi€ém vu quan 1y dia chi cta
phuong thie 0. Mot 16p chi c6 mot bang phuong thirc 4o, trong khi d6 c6 thé c¢6 nhiéu dbi tuong
thudc 16p, nén khi mot ddi tuong khéc thudc cung 16p tao ra thi con tro vptr da con tai. Chinh vi vay
bang phuong thirc 4o phai duoc tao ra trudce khi goi thuc hién constructor, nén constructor khong thé
1a phuong thirc d0. Ngugc lai do mot 16p chi c6 mot bang phuong thirc a0 nén khi mot dbi tugng
thudc 16p bi hiy bo, bang phuong thitc 40 van con d6, va con tré vptr van con d6. Hon nita,
destructor dugc goi thuc hién trude khi ving nhé danh cho dbi tugng bi thu hoi, do d6 destructor c6
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thé 1a phuong thirc 40. Tuy nhién, constructor ctia mot 16p ¢ thé goi phuong thirc a0 khac. Diéu nay
hoan toan khong c6 gi mau thuan véi co ché két noi dong.

Vidu6.5:

[ = File Edit Search Run Compile Debug Project Options Window Help
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27

CT6_5.CPP|
//Chuong trinh 6.5: Destructor ao

#include <iostream.h>

class Base

public:

virtual ~Base|()

cout<<"~Base"<<endl;

class Derived:public Base

public:

virtual ~Derived()

cout<<"~Derived"<<endl;

int main ()

Base *B;
B = new Derived;
delete B;

return 0;
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Chung ta chay vi du 6.5, két qua ¢ hinh 6.6

~Derived
~Bas=

Hinh 6.6: Két qua cua vi du 6.5

Néu destructor khong 12 phuong thire 4o thi khi giai phong doi tuong B chi ¢o destructor cua l6p co
s0 dugc goi ma thoi nhung khi destructor la phuong thire ao thi khi giai phong doi tuong B (6 dong
25) destructor cua 16p dan xuat duoc goi thuc hién roi dén destructor cua 16p co so.

6.5 MOT SO Vi DU

: Chung ta str dung cic phuong thirc 40 va tinh da hinh dé thue hién bang lvong dya trén loai nguoi lao
dong. Chung ta s dung 16p co s6 Employ. Cac 16p dan xuét ctia Employ 14 Boss ma nguoi dugc tra tién
lwong hang tuan cd dinh bat chip s6 gio lam viéc, Commission Worker ma nguoi co tlen lvong co sd cong
thém phan tram cua hang ban, PieceWorker ma nguoi dugc tra boi s6 cdc muc san xudt, va HourlyWorker
ma nguoi dugc trd bdi theo gid va nhan ngoai gio.

Vi du 6.6:

(hFile EMPLOY.H

[ = File Edit Search PRun Compile Debug Project Options Window Help
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10:

11:
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14:

15:

16:

17:

18:

19:

EMPLOY.H
//EMPLOY . H

//Lép co s& truu tuong Employee
#ifndef EMPLOY H
#define EMPLOY H

class Employee

private:
char *FirstName;

char *LastName;

public:

Employee (const char *First, const char *Last);
~Employee () ;

const char *GetFirstName () const;

const char *GetLastName () const;

virtual float Earnings() const = 0;

virtual void Print () const = 0;

bi

#endif

1:3
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25:

26:

27:

28:

29:

EMPLOY.CPP H=[1]1=

//EMPLOY .CPP I
//Pinh nghia ham thanh vién cua 16p co s& truu tugng

#include <iostream.h>

#include <string.h>

#include <assert.h>

#include "employ.h"
Employee: :Employee (const char *First, const char *Last)

FirstName = new char[ strlen(First) + 1 ];
assert (FirstName != 0);

strcpy (FirstName, First);

LastName = new char|[ strlen(Last) + 1 ];
assert (LastName != 0);

strcpy (LastName, Last);

Employee::~Employee ()

delete [] FirstName;

delete [] LastName;

}

const char *Employee::GetFirstName () const

return FirstName; //Noi goi phai xbéa vung nhd

202
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BOSS.H =T
1: //BOSS.H I

2: //Lép Boss dan xuldt tu Employee
3: #ifndef BOSS H
4: #define BOSS H

5: #include "employ.h"
7: class Boss : public Employee

9: private:

10: float WeeklySalary;

11: public:

12: Boss(const char * First, const char *Last, float S = 0.0);

13: void SetWeeklySalary(float S);

14: virtual float Earnings () const;
15: virtual void Print () const;
16: };
17:
18: #endif
1:3 l=!
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r=L11 BOSS.CPP| H=[11=
1: //BOSS.CPP I

2: //Pinh nghia ham thanh vién cua 16p Boss
3: #include <iostream.h>

4: #include "boss.h"

6: Boss::Boss(const char *First, const char *Last, float S)
Employee (First, Last)

8: WeeklySalary = S > 0 ? S : 0;

10:
11: void Boss::SetWeeklySalary(float 3)
12: {

13: WeeklySalary = S > 0 ? S : 03

14: }

15:

16: float Boss::Earnings () const
17: {

18: return WeeklySalary;

19: }
20:
21: void Boss::Print () const
22: |
23: cout << endl << " Boss: " << GetFirstName ()
24: << ' ' << GetLastName () ;
25: '}
1:3 d

| F1 Help F2 Save F3 Open Alt—F? Compile F? Make Fi8 Menu

(hFile COMMIS.H
204



= File Edit Search Run Compile Debug PFProject Options
COMMIS.H]

1:

10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22

23:

//COMMIS.H

//Lép CommissionWorker dan xudt tu Employee
#ifndef COMMIS H

#define COMMIS H

#include "employ.h"

class CommissionWorker : public Employee

private:
float Salary; ; //Luong co ban mdéi tuén
float Commission; //Khéi luong cac muc dugc ban
unsigned Quantity; //Téng cic muc ban mdi tudn
public:
CommissionWorker (const char *First, const char *Last,
float S = 0.0, float C = 0.0, unsigned Q = 0);
void SetSalary(float S);
void SetCommission (float C);
void SetQuantity(unsigned Q) ;
virtual float Earnings () const;
virtual void Print () const;

i

#endif

1:3
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1: //COMMIS.CPP
2: //Pinh nghia ham thanh vién cua 16p CommissionWorker
3: #include <iostream.h>

4: #include "commis.h"

6: CommissionWorker::CommissionWorker (const char *First,const
char *Last,

7: float S, float C, unsigned Q)

8: : Employee (First, Last)

10: Salary = S >0 ? S : 0;

11: Commission = C > 0 2 C : O;

12: Quantity = Q > 0 2?2 Q : 0;

13: }

14:

15: void CommissionWorker::SetSalary(float S)

16: {

17: Salary = S >0 2?2 S : 0y

18: }

19:

20: void CommissionWorker::SetCommission(float C)
21: {

22: Commission = C > 0 2 C : 0y

23: '}

24:

25: void CommissionWorker::SetQuantity (unsigned Q)
26: {

27: Quantity = Q > 0 ?2 Q : 0;

28: } 206
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[hFile HOURLY.H
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HOURLY.H

Uindow Hel
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1: //HOURLY.H I
2: //bPinh nghia 16p HourlyWorker
3: #ifndef HOURLY H
4: #define HOURLY H
5: #include "employ.h"
6:
7: class HourlyWorker : public Employee
8: {
9: private:
10: float Wage; //Tién luong mdéi gid
11: float Hours; //S6 gid lam viéc mbi tudn
12: public:
13: HourlyWorker (const char *First, const char * Last,
14: #9; #9; #9; float = 0.0, float = 0.0);
15: void SetWage (float W) ;
16: void SetHours (float H);
17: virtual float Earnings () const;
18: wvirtual void Print () const;
19: };
20:
21: #endif
1:3 IHH
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1: //HOURLY.CPP

2: //Pinh nghia ham thanh vién cua 16p HourlyWorker
3: #include <iostream.h>

4: #include "hourly.h"

5:

6: HourlyWorker::HourlyWorker (const char *First, const char
*Last,

7 float W, float H)

8: Employee (First, Last)

9: {

10: Wage =W > 0 2?2 W : Oy

11: Hours = H >= 0 && H < 168 2 H : O;
12: }

13:

14: void HourlyWorker::SetWage (float W)
15: {

16: Wage = W > 0 ? W : 03

17: }

18:

19: void HourlyWorker::SetHours (float H)
20: {

21: Hours = H >= 0 && H < 168 2 H : 0;
22: }

23:

24: float HourlyWorker::Earnings () const
25: {

26: return Wage * Hours;

27: }

28:

HOURLY.CPP|
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1: //PIECE.H I
2: //Lép PieceWorker din xudt tu Employee

3: #ifndef PIECE H

4: #define PIECE H

5: #include "employ.h"
7: class PieceWorker : public Employee

9: private:

10: float WagePerPiece; //Luong cho mdi m&nh
11: unsigned Quantity; //Padu ra mdi tuén

12: public:

13: PieceWorker (const char *First, const char * Last, float
W=0.0,

14: unsigned Q=0);
15: void SetWage (float W) ;

16: void SetQuantity(unsigned Q) ;

17: virtual float Earnings() const;
18: virtual void Print () const;
19: };
20:
21: #endif
1:3 l=!
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PIECE.CPP H=L11=
//PIECE.CPP I

//Pinh nghia ham thanh vién cua 16p PieceWorker
#include <iostream.h>
#include "piece.h"
PieceWorker: :PieceWorker (const char *First, const char *Last,
float W, unsigned Q)
Employee (First, Last)
WagePerPiece =W > 0 2?2 W : O;
Quantity = Q > 0 ? Q : 0;

void PieceWorker::SetWage (float W)

WagePerPiece =W > 0 2 W : O;

void PieceWorker::SetQuantity (unsigned Q)

Quantity = Q > 0 2?2 Q : 0;

float PieceWorker::Earnings () const

return Quantity * WagePerPiece;
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CT6_6.CPP)
//CT6_6.CPP

//Chuong trinh 6.6
#include <iostream.h>
#include <iomanip.h>
#include "employ.h"
#include "boss.h"
#include "commis.h"
#include "piece.h"

#include "hourly.h"

int main ()

//An dinh dang xuit

cout << setiosflags(ios::showpoint)
Employee *Ptr;

Boss B ("John", "Smith", 800.00);
Ptr = &B;

Ptr->Print () ;

<< setprecision(2);

cout << " earned $" << Ptr->Earnings();

B.Print () ;

cout << " earned $" << B.Earnings();

CommissionWorker C("Sue", "Jones",

Ptr = &C;

Ptr->Print () ;

200.0, 3.0, 150);

cout << " earned $" << Ptr->Earnings();

C.Print () ;

cout << " earned $" << C.Earnings/{()

PieceWorker P ("Bob", "Lewis", 2.5,

Ptr = &Py

200) ;
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Hinh 6.7: Két qua cua vi dy 6.6

Vi du 6.7: Viét lai chuong trinh & vi du 5.6 v6i 16p co sd triru tuong Shape.
hiFile SHAPE.H
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SHAPE.H| 1=L1]1=]
//SHAPE . H I

//Pinh nghia 16p co s& truu tuong Shape
#ifndef SHAPE H
#define SHAPE H

class Shape

public:

virtual float Area () const
return 0.0;
virtual float Volume () const

return 0.0;

virtual void PrintShapeName () const = 0;

virtual void Print () const = 0;

}i

#endif

1:=3 l=!
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POINT.H
//POINT.H

//Pinh nghia 16p Point
#ifndef POINT H
#define POINT H
#include <iostream.h>

#include "shape.h"

class Point : public Shape

private:

float X, Y;

public:

Point (float A = 0, float B = 0);

void SetPoint (float A, float B);

float GetX () const

return X;

float GetY () const

return Y;

virtual void PrintShapeName () const

cout << "Point: ";

virtual void Print () const;

friend ostream &operator << (ostream &Ouput,

}i

const Point &P);
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POINT.CPP|
//POINT.CPP

//Pinh nghia ham thanh vién cho 1&p Point

#include <iostream.h>

#include "point.h"

Point::Point (float A, float B)

SetPoint (A, B);

void Point::SetPoint (float A, float B)

X = A;

Y = Bj;

}

void Point::Print () const

{

cout << '"[' << X << ", " <K Y << "],

ostream &operator<< (ostream &Output, const Point &P)

P.Print () ;

return Output;

1:3
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[hFile CIRCLE.H

= File

1: /
2: /
3: #
4: #

5: #

Edit Search FHun Compile Debug Project Options Window Hel
a.CPP =T

/CIRCLE.H

/Pinh nghia 16p Circle
ifndef CIRCLE H

define CIRCLE H

include "point.h"

7: class Circle : public Point

8: {
9: private:
10: float Radius;
11: public:
12: Circle(float R = 0.0, float A = 0.0, float B = 0.0);
13: void SetRadius (float R);
14: float GetRadius () const;
15: virtual float Area () const;
16: virtual void PrintShapeName () const
17: |
18: cout << "Circle: ";
19: 1}
20: virtual void Print () const;
21: friend ostream &operator<<(ostream &Output, const Circle &C);
22 };
23:
24: #endif
1:3
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//CIRCLE.CPP

//Pinh nghia ham thanh vién cho 16p Circle
#include <iostream.h>

#include <iomanip.h>

#include "circle.h"

Circle::Circle(float R, float A, float B): Point (A, B)

Radius = R > 0 ? R : 0;

void Circle::SetRadius (float R)

Radius = R > 0 ? R : 0;

float Circle::GetRadius () const

return Radius;

float Circle::Area () const

return 3.14159 * Radius * Radius;

void Circle::Print () const

220
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= CYLINDR.H 1=L1]1=]
1: //CYLINDR.H I

2: //Pinh nghia 16p Cylinder
3: #ifndef CYLINDR H
4: #define CYLINDR H

5: #include "circle.h"
7: class Cylinder : public Circle
9: private:

10: float Height;

11: public:

12: Cylinder (float H = 0.0, float R
= 0.0);

0.0,float A = 0.0, float B

13: void setHeight (float);

14: virtual float Area () const;

15: virtual float Volume () const;

16: virtual void PrintShapeName () const
17: {

18: cout << "Cylinder: ";

19: }

20: virtual void Print () const;

21: friend ostream &operator<<(ostream &Output, const Cylinder

&C) ;
22: };
23:
24: #endif
1:3 d
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CYLINDR.CPP

float

1: //CYLINDR.CPP
2: //Pinh nghia ham thanh vién cho 16p Cylinder
3: #include <iostream.h>
4: #include <iomanip.h>
5: #include "cylindr.h"
6:
7: Cylinder::Cylinder (float H, float R, float A,
B) :Circle (R, A, B)
8: {
9: Height = H > 0 2?2 H : 0;
10: }
11:
12: void Cylinder::setHeight (float H)
13: |
14: Height = H > 0 ? H : 0y
15: 1}
16:
17: float Cylinder::Area() const
18: {
19: return 2 * Circle::Area() + 2 * 3.14159 * Circle::GetRadius/()
* Height;
20: }
21:
22: float Cylinder::Volume () const
23: |
24: return Circle::Area() * Height;
25: }
26:
27: void Cylinder::Print () const
224
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CT6_7.CPP)
//CT6_7.CPP

//Chuong trinh 6.7
#include <iostream.h>
#include <iomanip.h>
#include "shape.h"
#include "point.h"
#include "circle.h"

#include "cylindr.h"

int main ()

Point P (7, 11);

Circle C(3.5, 22, 8);

Cylinder Cy (10, 3.3, 10, 10);
P.PrintShapeName () ;

cout << P << endl;
C.PrintShapeName () ;

cout << C << endl;
Cy.PrintShapeName () ;

cout << Cy << "\n\n";

cout << setiosflags(ios::showpoint)

Shape *ArrayOfShapes[3];

ArrayOfShapes[0] = &P;
ArrayOfShapes[1l] = &C;
ArrayOfShapes[2] = &Cy;

for (int i = 0; 1 < 3; 1i++)

ArrayOfShapes[i]—>Pri§5%?apeName();

cout << endl;

<< setprecision(2);
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Hinh 6.8: Két quéa cta vi du 6.7

7.1 DAN NHAP

Trong chuong ndy, ching ta tim hiéu mot it vé cach thiét ké chuong trinh theo hudng ddi twong, cac
budc co ban can thiét khi bat tay vao vict chuong trinh trén quan diém thict ké va thao chuong.

7.2 CAC GIAI POAN PHAT TRIEN HE THONG
C6 nam giai doan dé phat trién hé thong phan mém theo hudng ddi twong:
® Phén tich yéu cau (Requirement analysis)
B Phan tich (Analysis)
® Thiét ké (Design)
B Lap trinh (Programming)
®Kiém tra (Testing)

a Phan tich véu cau
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Bang viéc tim hleu cac tru(mg hop st dung (use case) dé ndm bit cac yéu cau cua khach
hang, cua van dé can giai quyét. Qua truong hop s dung nay, cac nhan t6 bén ngoai c6 tham
gia vao hé thong ciing dugc mo hinh hoa bang cac tac nhan. Mdi truong hop st dung duoc
mo ta bang vin ban, dic ta yéu cau ciia khach hang.

o Phan tich

Tir cac dic ta yéu cau trén, hé thong s& bude dau duge mo hinh héa boi cac khai niém 16p,
dbi tuong va cac co ché dé dién ta hoat dong cua hé thong.

Trong giai doan phan tich chiing ta chi mé ta cac 16p trong linh vuc ctia van dé can giai quyét
chtr chung ta khong di sau vao céc chi tiét ky thuat.

o Thiét ké
Trong giai doan thiét ke cac két qua ctia qua trinh phan tich dugc mo rong thanh mot giai

phap ky thuat. Mot sd cac 16p dugc thém vao dé cung cap co so ha ting ki thuat nhu 16p giao
dién, 16p co so dir liéu, 16p chuc nang, ...

o Lap trinh
Day con goi la budc xay dung, giai doan nay s& dic ta chi tiét két qua cua giai doan thiét ké.
Cac 16p cua budc thiet ké sé dugc chuyén thanh ma ngudn theo mot ngdn ngir 1ap trinh theo
hudng doi tuong nao do.

o Kiém tra
Trong giai doan kiém tra, ¢ bon hinh thirc kiém tra hé thong:

e Kiém tra timg don thé (unit testing) duoc ding kiém tra cac 16p hodc cac nhom don.

e Kiém tra tinh tich hop (integration testing), dugc két hop véi cac thanh phan va cac
16p dé kiém tra xem chung hoat dong v&i nhau c6 ding khong.

e Kiém tra hé thong (system testing) chi dé kiém tra xem hé thong c6 dap ung duoc
chirc nang ma nguoi dung yéu cau khong.

e Kiém tra tinh chap nhan duoc(acceptance testing), viéc kiém tra nay duoc thuc hién
boi khach hang, viée kiém tra ciing thuc hién gidng nhu kiém tra hé thong.

7.3 CACH TiM LOP

L6p nén dugc tim tir pham vi bai toan can giai quyét, vi vy tén cua 16p clng nén dat tén cac d6i
tuong thuc ma ching ta biéu dién. Pé tim ra 16p cho bai toan, chiing ta can tra 16i cac cAu hoi sau:

2Co thong tin nao can luu trir hay phan tich khong? Néu c6 bat ky thong tin nao can phai luu
trlr, bién doi, phan tich hodac xur 1y thi do chinh 1a mdt 16p du dinh can xay dung.

@6 hé thong bén ngoai bén ngoai hay khong? Hé thong ngoai c6 thé duge xem nhu cac 16p
ma hé thong cuia chung ta chira hodc tuwong tac voi no.
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&6 cac mau thiét ké, thu vién 16p, thanh phén . hay khong? Cac thanh phan nay da dugc
xdy dung tir cac project trudce do, tir cac dong nghlep hodc cac nha san xuat?

@C6 thiét bi ndo ma hé thong phai dap tng? Bat cr thiét bi nao duoc ndi voi hé thng co thé
chuyén thanh 16p du tuyén.

@ T4c nhan dong vai tro nhu thé nao trong hé thdng? Céc vai dién nay nén dugc xem 1a 16p
nhu nguoi st dung, khach hang, ngudi diéu khién hé thong, ...

7.4 CAC BUOC CAN THIET PE THIET KE CHUONG TRINH

Dé thiét ké mot chuwong trinh theo hudng dbi tuong, ching ta phai trai qua bbn budc sau, tir d6 chung
ta xay dung duoc mot cdy pha hé mang tinh ké thira va cac moi quan hé gitra cac ddi tuong:

@ X4c dinh cac dang ddi tugng (16p) ctia bai toan (dinh dang cac dbi tuong).

@ Tim kiém cac ddc tinh chung (dir liéu chung) trong cac dang dbi twong nay, nhimng gi chung
cung nhau chia xé.

& X4c dinh dugc 16p co so dua trén co sd cac dac tinh chung cua cac dang ddi tuong.

@ T 16p co so, sir dung quan hé tong quat hoa dé dic ta trong viée dua ra cac 16p dan xuét
chira cac thanh phén, nhitng dac tinh khong chung con lai cia dang dbi tugng. Bén canh do,
chung ta con dua ra cac 16p co quan hé véi cac 10p co s va 16p dan xuét; cac quan hé nay co
thé 1a quan hé két hop, quan hé tap hop lai, quan hé phu thudc.

Vi cac budc trén chung ta c6 dugc cay pha hé va quan hé giita cac 16p. Doi voi hé thdng phic tap
hon, chung ta can phai phan tich dé giai quyéet dugc van dé dat ra theo trat ty sau:

& Phan tich mot cach cén than vé cac ddi tugng cua bai toan theo trat ty tir dudi lén (bottom
up).

& Tim ra nhitng gi tn tai chung gitra cac ddi tuong, nhém cac dic tinh nay lai dé duoc cac
16p co so nhu hinh 7.1

Cic dic tinh chung ti¥ 481
ntgng ] d€n 4481 nrgng I

Cic ddc tinh chung tir 481
tigng A dén d&i tigng T

Hinh 7.1
@Tiép tuc theo hudng tir dudi 1én, chung ta thiét ké duoc cac ddi tuong pht hop nhu hinh 7.2
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i Cdc ddctinh chung oy 361 |
nrgng A dén ddi migng

___________ |

| Cdc dac tinh chung 1y d61 | | Cde dactinh chung tir 461 |
Ponrgng Adéndsinrgng I Podng JdEn dSi nidng M

T R T —

Hinh 7.2
Bing cach nay, chiing ta tiép tuc tim cac déc tinh chung cho dén tot ciing cua cac dbi tugng.
@Sau d6 cai dat theo hudng ddi twong tir trén xudng bang cach cai dit 10p co sé chung nhat.
@ Tiép tuc cai dat cac 16p dan xuét trén co sé cac didc tinh chung cua timg nhom ddi twong.

& Cho dén khi tat ca cac dang ddi tuong cua hé théng duoc cai dat xong dé duoc cay pha h¢.
7.5 CAC Vi DU

Vi du 7.1: Tinh tidn lvong cua cac nhan vién trong co quan theo cac dang khac nhau. Dang nguoi
lao dong lanh luong tir ngan sach Nha nudc duoc goi 1a can bo, cong chire (dang bién ché). Dang
ngudi lao dong lanh luong tir ngan sach cua co quan duoc goi 1a ngudi lam hop ddng. Nhu vay hé
thong chiing ta ¢ hai ddi twong: bién ché va hop dong.

@ Hai loai ddi twong nay c6 dic tinh chung d6 1a vién chuc lam viée cho co quan. Tir day c6
the tao nén 16p co s dé quan ly mot vién chuc (16p Nguoi) bao gom ma so, ho tén va luwong.

@ Sau d6 chung ta xay dung cac 16p con lai ké thira tir 16p co s& trén:

» L6p danh cho can b, cong chire (16p BienChe) gdm céc thudc tinh: hé s6
luong, tién phu cap chuce vu.

e L6p danh cho ngudi lam hop dong (16p HopDong) gom cac thudc tinh: tién
cong lao dong, s6 ngay lam viéc trong thang, h¢ s6 vuot gio.
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Mauci

HoTen: char[50]
WaBSo: char[5]

Lucng: float
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Fuat() void
MNhap(: void
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Nhap(): void Whap(y veid
Hinh 7.3
hFile PERSON.H
[ = File Edit Search FRun Compile Debug Project Options Window Help
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1: //PERSON.H

2: Pinh nghia 16p Nguoi

3: #ifndef PERSON H

4: #define PERSON H

6: #include <iostream.h>

8: #define MAX TEN 50

9: #define MAX MASO 5

10: #define MUC CO BAN 120000

11:

12: class Nguoi

13: {

14: protected:

15: char HoTen[MAX TEN];

16: char MaSo[MAX MASO];

17: float Luong;

18: public:

19: Nguoi () ;

20: virtual void TinhLuong()=0;

21: void Xuat () const;

22: virtual void Nhap();

23: };

24:

25: #endif
1:3

| F1 Help F2 Save

€dFile PERSON.CPP

F3 Open

Alt-F? Compile
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10:

11:

12:

13:

14:

15:

16:

17:

PERSON.CPP| H=[11=]
//PERSON.CPP I

Pinh nghia ham thanh vién cho 16p Nguoi
#include <iomanip.h>
#include <string.h>

#include "person.h"
Nguoi: :Nguoi ()

strcpy (HoTen,"") ;
strcpy (MaSo,"") ;
Luong=0;

}

void Nguoi::Xuat () const

{

cout<<"Ma so:"<<MaSo<<",Ho va ten:"<<HoTen

#9;

<<",Luong:"<<setiosflags (ios::fixed)<<setprecision (0)<<Luong<<endl;

18:

19:

20:

21:

22

23:

24

25:

26:

27:

}

void Nguoi: :Nhap ()

{

cout<<"Ma so:";

cin>>MaSo;

cin.ignore() ;

cout<<"Ho va ten:";
cin.getline (HoTen,MAX TEN) ;

}
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1:=3
| F1 Help F2 Save F3 Open Alt—F? Compile F? Make Fi8 Menu

[hFile STAFF.H

= File Edit Search Run Compile Debug PFProject Options Window Hel
{1t

1: //STAFF.H I
2 Pinh nghia 16p BienChe
3: #ifndef STAFF H

4: #define STAFF H
5: #include "person.h"
7: class BienChe: public Nguoi

9: protected:

10: float HeSoLuong;

11: float HeSoPhuCap;

12: public:

13: BienChe () ;

14: virtual void TinhLuong() ;

15: virtual void Nhap();

16: };
17:
18: #endif
1:3 l=!

| F1 Help F2 Save F3 Open Alt—F9 Compile F? Make Fi8 Menu

&iFile STAFF.CPP

| = File Edit Search FRun Compile Debug Project Options Window Help
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= 1=L1]1=]
1: //STAFF.CPP I

2: Pinh nghia ham thanh vién cho 16p BienChe

3: #include "staff.h"
5: BienChe: :BienChe ()

7: HeSoLuong=HeSoPhuCap=0;

10: void BienChe: :Nhap ()

11: |

12: Nguoi::Nhap():;

13: cout<<"He so luong:";

14: cin>>HeSoLuong;

15: cout<<"He so phu cap chu wvu:";
16: cin>>HeSoPhuCap;

17: }

18:

19: void BienChe::TinhLuong ()
20: {

21: Luong=MUC_CO BAN* (1.0+HeSoLuong+HeSoPhuCap) ;

22: }
¥
1:3 |
| F1 Help F2 Save F3 Open Alt-F9 Compile FY? Make Fi# Menu
MhFile CONTRACT.H
[ = File Edit Search PRun Compile Debug Project Options Window Help
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=L 11 1=L1]1=]
1: //CONTRACT.H I

2: Pinh nghia 16p HopDong
3: #ifndef CONTRACT H

4: #define CONTRACT H
6: #include "person.h"
8: class HopDong : public Nguoi

10: protected:

11: float TienCong;

12: float NgayCong;

13: float HeSoVuotGio;

14: public:

15: HopDong() ;

16: virtual void TinhLuong() ;
17: virtual void Nhap();

18: };

19:

20: #endif

1:3
| F1 Help F2 Save F3 Open Alt—F9 Compile F? Make Fi8 Menu

vl

&dFile CONTRACT.CPP:

| = File Edit Search FRun Compile Debug Project Options Window Help
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= CONTRACT.CPP 1=L1]1=]

1: //CONTRACT.CPP I
2: Pinh nghia ham thanh vién cho 1&p HopDong

3: #include "contract.h"
5: HopDong: :HopDong ()

7: TienCong=NgayCong=HeSoVuotGio=0;

10: void HopDong: :Nhap ()

11: |

12: Nguoi::Nhap():;

13: cout<<"Tien cong:";

14: cin>>TienCong;

15: cout<<"Ngay cong:";

16: cin>>NgayCong;

17: cout<<"He so vuot gio:";
18: cin>>HeSoVuotGio;

19: }

20:

21: void HopDong::TinhLuong ()
22 |

23: Luong=TienCong*NgayCong* (1+HeSoVuotGio) ;

24: }

vl

1:=3
| F1 Help F2 Save F3 Open Alt—F? Compile F? Make Fi8 Menu

e4File CT7 1.CPP:

[ = File Edit Search BRun Compile Debug Project Options Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

CT7_1.CPP|

//CT7 1.CPP

//Chuong trinh 7.1
#include <iostream.h>
#include <ctype.h>
#include "person.h"
#include "staff.h"

#include "contract.h"

int main ()

Nguoi *Ng[100];
int N=0;
char Chon, Loai;

do

cout<<"Bien che hay Hop dong
cin>>Loai;

Loai=toupper (Loai) ;

if (Loai=='B"')

Ng[N]=new BienChe;

else

Ng [N]=new HopDong;

Ng [N++]->Nhap () ;
cout<<"Tiep tuc (C/K)? ";
cin>>Chon;

Chon=toupper (Chon) ;

if ((N==100) || (Chon=="K"))

break;
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1:3

Chung ta chay vi du 7.1, két qua & hinh 7.4

Hinh 7.4: Két qua cua vi dy 7.1

Dyi du 7.2: Gia st cubi ndm hoc can trao giai thudng cho cac sinh vién Xudt sic va cc giang vién
¢6 nhiéu cong trinh khoa hoc dugc coéng bo trén tap chi. Cac 16p trong cay pha h¢ nhu hinh 7.5: 16p
N.gAuOi de quan ly ho so ca nhan, 16p SinhVien quan 1y ve sinh vién va 16p GiangVien quan ly giang
vién.
& L6p Nguoi:
s Dir liéu ho va tén.
« Phuong thire kiém tra kha ning dugc khen thuéng. Dy 1a phuong thire thudn ao.
« Phuong thire xuat. Dy 1a phuong thire thudn ao.
& L6p SinhVien:
e Dit lidu diém trung binh.
 Phuong thic kiém tra kha nang dugc khen thudng.
o Phuong thirc xuat.
@L6p GiangVien:

e Dit lidu diém trung binh.
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e Phuong thire kiém tra kha nang dugc khen thudng.

» Phuong thire xuat.

Mauci

HoTen: char[50]

DuocKhenThuong (=0 int

Fuat(=ED vold
SinhVien Glang¥ien
DiemTR: float SoBalBao: it
- DcckhenThuong () int

DL'IOGKhEI'.lT boong (O int Nuat(): void

Huat(h void

Hinh 7.5
[hFile PERSON.H
[ = File Edit Search Run Compile Debug Project Options Window Help
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1: //PERSON.H I
2: Pinh nghia 16p Nguoi
3: #ifndef PERSON_H

4: #define PERSON H
6: #include <iostream.h>
8: #define MAX TEN 50

10: class Nguoi

11: |

12: protected:

13: char HoTen[MAX TEN];
14: public:

15: Nguoi (char *HT);

16: virtual int DuocKhenThuong () const=0;

17: virtual void Xuat () const=0;
18: };
19:
20: #endif
1:3 d

| F1 Help F2 Save F3 Open Alt—F9 Compile F? Make Fi8 Menu

&dFile PERSON.CPP:

| = File Edit Search FRun Compile Debug Project Options Window Help
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=L 11 PERSON.CPP) H=[1 1=
1: //PERSON.CPP I

2: Pinh nghia ham thanh vién cho 16p Nguoi
3: #include <string.h>

4: #include "person.h"
6: Nguoi::Nguoi (char *HT)

8: strcpy (HoTen, HT) ;

9: 1}
¥
1:3 |
| F1 Help F2 Save F3 Open Alt-F9 Compile FY? Make Fi# Menu
hFile STUDENT.H:
[ = File Edit Search FRun Compile Debug Project Options Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

18:

STUDENT.H
//STUDENT.H

binh nghia 16p SinhVien
#ifndef STUDENT H

#define STUDENT H

#include "person.h"

class SinhVien : public Nguoi

protected:

float DiemTB;

public:

SinhVien (char *HT, float DTB);
virtual int DuocKhenThuong () const;
virtual void Xuat () const;

}i

#endif

1:3

| F1 Help F2 Save F3 Open Alt—F? Compile F? Make FiB8 Menu

EdFile STUDENT.CPP:

vl

[ = File Edit Search Run Compile Debug Project Options
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10:

11:

12:

13:

14:

15:

16:

17:

18:

STUDENT.CPP|
//STUDENT.CPP

Pinh nghia ham thanh vién cho 16p SinhVien

#include "student.h"

SinhVien::SinhVien (char *HT, float DTB) :Nguoi (HT)

DiemTB=DTB;

int SinhVien::DuocKhenThuong () const

return DiemTB>9.0;

void SinhVien: :Xuat () const

cout<<"Ho va ten cua sinh vien:"<<HoTen;

1:3

| F1 Help F2 Save F3 Open Alt—F? Compile F? Make FiB8 Menu

edFile TEACHER.H:

vl

[ = File Edit Search Run Compile Debug Project Options
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10:

11:

12:

13:

14:

15:

16:

17:

18:

TEACHER.H
//TEACHER.H

Pbinh nghia 16p GiangVien
#ifndef TEACHER H

#define TEACHER H

#include "person.h"

class GiangVien : public Nguoi

protected:

int SoBaiBao;

public:

GiangVien (char *HT,int SBB);
virtual int DuocKhenThuong () const;
virtual void Xuat () const;

}i

#endif

1:3

| F1 Help F2 Save F3 Open Alt—F? Compile F? Make FiB8 Menu

&dFile TEACHER.CPP:

vl

[ = File Edit Search Run Compile Debug Project Options
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10:

11:

12:

13:

14:

15:

16:

17:

18:

TEACHER.CPP| H=[1]1=

//TEACHER.CPP

Pinh nghia ham thanh vién cho 16p GiangVien

#include "teacher.h"

GiangVien::GiangVien (char *HT,int SBB) :Nguoi (HT)

SoBaiBao=SBB;

int GiangVien::DuocKhenThuong () const

return SoBaiBao>5;

void GiangVien::Xuat () const

cout<<"Ho va ten cua giang vien:"<<HoTen;

1:3

| F1 Help F2 Save F3 Open Alt—F? Compile F? Make FiB8 Menu

e4File CT7 2.CPP:

[ = File Edit Search Run Compile Debug Project Options Window
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

//CT7 2.CPP

//Chuong
#include
#include
#include

#include

trinh 7.2

<ctype.h>

"person.h"

"student.h"

"teacher.h"

int main ()

Nguoi *Ng[100];

int N=0;

char Chon, Loai;

char HoTen[MAX TEN];

do

cout<<"Ho va ten:";

CT7_2.CPP|

cin.getline (HoTen,MAX TEN) ;

cout<<"Sinh vien hay Giang vien(S/G)? ";

cin>>Loai;

Loai=toupper (Loai) ;

if (Loai=='S")

float DTB;

cout<<"Diem trung binh:";

cin>>DTB;

Ng [N++]=new SinhVien (HoTen, DTB) ;

else
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| F1 Help F2 Save F3 Open Alt-F? Compile F? Make Fi8 Menu

Chung ta chay vi du 7.2, két qua ¢ hinh 7.6

Hinh 7.6: Két quéa cua vi du 7.2

EnVi du 7.3: Gia sir can phai tao géc hinh: hinh tron va hinh chit nhat duoc t6 theo hai mau red va
blue. Xay dung mdt cay pha h¢ d¢€ quan 1y céc hinh nay.

Trudce l}ét ching ta cein ¢6 16p co s6 Shape dé luu trix thong tin chung cho céc hinh, sau d6 la hai 16p
dan xuat Rectangle ve hinh hinh chit nhat va Circle vé hinh tron nhu hinh 7.7

@L6p Shape:
e Toa d0 tam.
e Mau duong bién.
= Mau t0.
e Phuong thtre thiét 1ap t6 mau.

 Phuong thire v& hinh. P4y 1a phuong thirc thuan do.

249


file:///E:/gtrinh_TH108lthdt_/cn2.vnuit.edu.vn/gtrinh/TH108/Htm/Source/CT7_3.zip
file:///E:/gtrinh_TH108lthdt_/cn2.vnuit.edu.vn/gtrinh/TH108/Htm/Exe/CT7_2.EXE

#1.6p Rectangle:

« Chicu dai va chiéu rong.

« Phuong thuc vé hinh.

&1L6p Circle:

# Ban kinh.

« Phuong thirc v€ hinh.

whape

X int

Fiint
BoundaryColor: int
HllColor: int

seting ) vold

(hFile SHAPE.H:

Draw( = void
Rectangle Circle
Width: int Radius: int
Hieght: int
Drrawe () void Draw(): woid
Hinh 7.7

= Fi

le Edit

Search Hun Compile
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

//SHAPE . H I

Pinh nghia 16p Shape

#ifndef SHAPE H

#define SHAPE H

#include <iostream.h>

#include <graphics.h>

class Shape

protected:

int XC,YC; //Toa dd téam

int BoundaryColor; //Mau dudng bién

int FillColor; //Mau toé

void Setting() const; //Thiét 1lap cac théng sb v& va té mau
public:

Shape (int X, int Y, int BC,int FC);

virtual void Draw () const=0;

}i

#endif

1:3

| F1 Help F2 Save F3 Open Al1lt—F? Compile F? Make FiB Menu

&dFile SHAPE.CPP:
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10:
11:
12:
13:
14:
15:
16:
17:

18:

| F1 Help F2 Save F3 Open Alt-F? Compile F? Make

[hIFile RECT.H:

SHAPE.CPP|
//SHAPE.CPP

Pinh nghia ham thanh vién cho 16p Shape

#include "shape.h"

Shape::Shape (int X, int Y, int BC,int FC)

YC=Y;

BoundaryColor=BC;

FillColor=FC;

void Shape::Setting() const

setcolor (BoundaryColor) ;

setlinestyle (SOLID LINE, O, THICK WIDTH) ;

setfillstyle (SOLID FILL,FillColor);

1:3

F18 Menu
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[ = File Edit Search Run Compile Debug Project
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10:

11:

12:

13:

14:

15:

16:

17:

//Rect.H
binh nghia 14p Rectangle
#ifndef RECT H

#define RECT H

#include "shape.h"

class Rectangle : public Shape

protected:

int Width, Height;

public:

Rectangle (int X, int Y,int BC,int FC,int W,int H);
virtual void Draw() const;

}i

#endif

1:3

| F1 Help F2 Save F3 Open Alt-F9 Compile FY? Make Fi# Menu

€dFile RECT.CPP:
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= RECT.CPP) 1=L1]1=]
1: //RECT.CPP I

2: Pinh nghia ham thanh vién cho 16p Rectangle

3: #include "rect.h"

5: Rectangle::Rectangle(int X,int Y,int BC,int FC,int W,int H):
Shape (X, Y,BC, FC)

7: Width=W;

8: Height=H;

10:

11: void Rectangle::Draw() const

12: {

13: Setting();

14: rectangle (XC-Width/2,YC-Height/2,XC+Width/2,YC+Height/2) ;
15: floodfill (XC,YC,BoundaryColor) ;

lo: }

vl

1:3
| F1 Help F2 Save F3 Open Alt—F9 Compile F? Make Fi8 Menu

IhFile CIRCLE.H:
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10:

11:

12:

13:

14:

15:

16:

17:

CIRCLE.H
//CIRCLE.H

Pinh nghia 16p Circle
#ifndef CIRCLE H

#define CIRCLE H

#include "shape.h"

class Circle : public Shape

protected:

int Radius;

public:

Circle(int X,int Y,int BC,int FC,int R);
virtual void Draw() const;

}i

#endif

1:3

| F1 Help F2 Save F3 Open Alt-F9 Compile FY? Make Fi# Menu

€dFile CIRCLE.CPP:
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10:

11:

12:

13:

14:

15:

CIRCLE.CPP
//CIRCLE.CPP

Pinh nghia ham thanh vién cho 16p Circle

#include "circle.h"

Circle::Circle(int X,int Y,int BC,int FC,int

:Shape (X,Y,BC, FC)

Radius=R;

}

void Circle::Draw() const
{

Setting () ;

circle (XC,YC,Radius) ;

floodfill (XC, YC,BoundaryColor) ;

1:3

| F1 Help F2 Save F3 Open Alt-F9 Compile FY? Make Fi# Menu

&dFile CT7_3.CPP:
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

CT7_3.CPP|
//CT7 3.CPP

//Chuong trinh 7.3

#include <conio.h>

#include <stdlib.h>
#include "shape.h"

#include "rect.h"

#include "circle.h"

int main ()

int GDriver = DETECT, GMode, ErrorCode;

ErrorCode = registerbgidriver (EGAVGA driver);

if (ErrorCode < 0)

cout<<"Graphics error:"<<grapherrormsg (ErrorCode)<<endl;

cout<<"Press any key to halt:";

getch();

exit (1) ;

initgraph (&GDriver, &GMode, "");
ErrorCode = graphresult();

if (ErrorCode != gr0Ok)

cout<<"Graphics error:"<<grapherrormsg (ErrorCode)<<endl;

cout<<"Press any key to halt:";

getch ()

exit (1) ;

257
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Chung ta chay vi du 7.3, két qua ¢ hinh 7.8

Hinh 7.8: Két qua cua vi du 7.3
8.1 DAN NHAP

Céc thu vién chuan C++ cung cap mot tap hop cac kha nang nhap/xuat rong 16n. Trong chuong nay
chung ta tim hiéu mot pham vi ctia cac kha niang da dé phan 16n cac thao tac nhap xuat.

Phan 16n céc dic tinh nhap xuat mo ta & day theo hudng doi twong. Kiéu nay ciia nhap/xuat thi hanh
viéc str dung cac dac tinh khac cua C++ nhu cac tham chiéu, da nang héa ham va da nang hoa toan
tu.

Nhu ching ta s& thay, C++ str dung nhap/xuat kiéu an toan (type safe). Mdi thao tac nhap/xuat duoc
thuc hién mot cach tu dong theo 161 nhay cam vé kiéu dit liéu. Moi thao tac nhap xuét c¢6 duge dinh
nghia thich hop dé xur Iy mot kiéu dir liéu cu thé thi ham d6 dwoc goi dé xir Iy kiéu dir liéu d6. Néu
khong c6 d6i sanh giira kiéu cta dit liéu hién tai va mot ham cho viée xu 1y kiéu dir liéu 6, mot chi
dan 16i bién dich dugc thiét 1ap. Vi thé dir liéu khong thich hop khong thé "lach" qua hé thong.

Céc ngudi ding c6 thé chi dinh nhap/xuét ctia cac kiéu dit liéu do nguoi dung dinh nghia ciing nhur
cac ki€u dir li¢u chuan. Tinh moé rong nay la mdt trong cac dac tinh quan trong cia C++.

8.2 CAC DONG(STREAMS)

Nhép/xuat C++ xay ra trong cac dong cta cac byte. Mot dong don gian 13 mot day tuan tur cac byte.
Trong céac thao tac nhap, cac byte chay tir thiét bi (chang han: mot ban phim, mot 6 dia, mot két ndi
mang) t61 bo nhé chinh. Trong cac thao tac xuat cac byte chay tur bo nhd chinh toi mot thiét bi
(chang han: mdt man hinh, mot may in, mot b dia, mot két ndi mang).

Uting dung lién két v6i cac byte. Cac byte c6 thé biéu dién cac ky ty ASCII, bén trong dinh dang dit
liéu thd, cac anh d6 hoa, tiéng noi sb, hinh anh s6 hodc bat cir loai thong tin mot tmg dung c6 thé doi
hoi.
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Cong viée cua cac co ché hé thdng nhap/xuat 1a di chuyén cac byte tir cac thiét bi toi bd nhé va
nguoc lai theo 16i chic va dang tin cdy. Nhu thé cac di chuyén thuong bao gdm sy di chuyén co hoc
nhu su quay cia mot dia hoac mdt bang tur, hoac nhén phim tai mgt ban phim. Thoi gian cac di
chuyén nay thong thuong khong 16 so véi thoi gian bo xir 1y thao tac dy liéu noi tai. Vi thé, cac thao
tac nhap/xuit doi hoi c6 ké hoach can than va diéu chinh dé bao dam su thi hanh tdi da.

C++ cung cdp ca hai kha ning nhap/xuit "murc thap" (low-level) va "mtc cao" (high-level). Cac kha
ning nhap/xuat mirc thap (nghia 1a nhap/xuat khong dinh dang) chi dinh cu thé sé byte nao do phai
duoc di chuyén hoan toan o thiét bi t6i bd nhd hodc tir bo nhé t6i thiét bi. Trong cac di chuyén nhu
thé, byte riéng ré la muc can quan tam. Vi thé cac kha ning mirc thap cung cap toc do cao, cac di
chuyén dung luong cao, nhung cac kha ning nay khong phai 1a tién loi lim cho lap trinh vién.

Céc lap trinh vién wu thich quan diém nhap/xuit muc cao, nghia la nhap/xuat c6 dinh dang, trong d6
cac byte dugc nhom thanh cac don vi c6 y nghia nhu cac s6 nguyén, cac so cham dong, cac ky tu,

cac chudi va cac kiéu do nguoi dung dinh nghia.

8.2.1 Céc file header cua thw vién iostream:

® Thu vién iostream ciia C++ cung cap hang tram kha ning ciia nhap/xuat. Mot vai tap tin header
chtra cac phan cua giao dién thu vién.

®Phén 16n chuong trinh C++ thuong include tap tin header <iostream.h> ma chtra cac thong tin co
ban doi hoi tt ca cac thao tic dong nhap/xuat. Tap tin header <iostream.h> chira cac dbi tugng cin,
cout, cerr va clog ma tuong tmg véi dong nhap chuan, dong xuét chuan, dong 16i chuan khong ving
dém VE‘l’ dong 16i chuén vung dém. C4 hai kha nang nhép/xuét dinh dang va khong dinh dang dugc
cung cap.

® Header <iomanip.h> chira thong tin hitu ich cho viéc thuc hién nhap/xuat dinh dang véi tén goi 1a
cac by xur Iy dong biéu hién bang tham s6 (parameterized stream manipulators).

® Header <fstream.h> chira cac thong tin quan trong cho cac thao tac xr 1y file do nguoi dung kiém
soat.

B Header <strstream.h> chira cac thong tin quan trong cho viéc thuc hién céc dinh dang trong bd
nhé. Di€u nay tuong tu xu 1y file, nhung céc thao tac nhap/xuat to1 va tir mang cac ky tu hon 1a file.

® Header <stdiostream.h> chira cac thong tin quan trong cho cac chuong trinh tron céac kiéu
nhap/xuat cua C va C++. Cac chuong trinh méi phai tranh kiéu nhap/xuat C, nhung can thi hiéu

chinh cac chuong trinh C, hodc tién trién chuong trinh C thanh C++.

8.2.2 Céc Iép va cic dbi twong ciia dong nhﬁp/xuﬁt:

Thu vién iostream chtra nhiéu 16p dé xir Iy mot sy da dang rong cua cac thao tac nhap/xuat. Lp
istream hd tro cac thao tac dong nhap. Lop ostream hd trg céc thao tac dong xuat. Lop iostream hd
trg ca hai thao tac dong nhap va dong xut. Lop istream va 16p ostream déu ké thira don tir 16p co
sO ios. Lop iostream duoc ké thira thong qua da ké thira tir hai 16p istream va ostream.
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Hinh 8.1: Mot phan caa phan cip 16p dong nhap/xuat

Pa nang hoa toan tir cung cap mot ky hiéu thich hop cho viée thyc hién nhap/xuat. Toan tir dich
chuyén trai (<<) duoc da ning héa dé dinh rd dong xuét va duoc tham chiéu nhu 1a toan tir chén
dong. Toan tir dich chuyén phai (>>) duoc da ning hoa dé dinh rd dong nhap va dugc tham chiéu
nhu 12 toan tir trich dong. Cac toan tr nay dugc stir dung vdi cac ddi tuong dong chuén cin, cout,
cerr va clog, va binh thuong véi cac d6i twong dong do nguoi dung dinh nghia.

® cin 1a mot ddi twong cia 16p istream va duoc noi 1a "bj rang budc t6i" (hodc két ndi t6i) thiét bi
nhap chuan, thong thuong 1a ban phim. Toén tir trich dong duoc sir dung ¢ Iénh sau tao ra mdt gia tri
cho bién nguyén X dugc nhap tur cin tdi bo nho:

int X;
cin >> X

B cout 1a mot doi tuong cua 16p ostream va duoc noi la "bi rang budc to1" thiét bi xuét chuén, thong
thuong 1a man hinh. Todn tir chén dong dugc st dung ¢ 1€nh sau tao ra mdt gia tri cho bién nguyén X
duoc xuat tir bd nhd tdi thiét bi chuan:

cout << X;

®cerr 1a mot d6i tuong cuia 16p ostream va dugc noi la "bi rang budc toi" thiét bi 16i chuan. Viéc
xuat doi tugng cerr 1a khong vung dém. Diéu nay c6 nghia 1a moi lan chén téi cerr tao ra két xuat
cua n6 xuat hién ngay tuc thi; Dicu nay thich hop cho viéc thong bao nhanh chong ngudi dung khi c6
su cO.

® clog 12 mot doi twong cua 16p ostream va duoc noi 1a "bi rang budc toi" thiét bi 16i chuan. Viée
xuat doi tugng cerr 1a c6 vung dém. Diéu nay c6 nghia 1a mai lan chén tdi cerr tao ra két xuat cua nd
dugc gitr trong vung dém cho dén khi vung dém day hodc vung dém duogc flush.

Viéc xu ly file cua C++ sir dung céc 16p ifstream dé thuc hién cac thao tac nhap file, ofstream cho

cac thao tac xuét file, va fstream cho cac thao tic nhap/xuat file. Lop ifstream ké thira tir istream,
ofstream 16p ké thura tir ostream, va 16p fstream ke thura tir iostream.
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Hinh 8.2: M6t phan cta phan cip 16p dong nhap/xuit véi viée xur 1y file.
8.3 DONG XUAT

ostream cua C++ cung cép kha nang dé thuc hién xuét dinh dang va khong dinh dang. Céc kha nang
xuat bao gdm: xuit cac kiéu dit liéu chuan vdi toan tir chén dong; xuit cac ky ty voi ham thanh vién
put(); xuat khong dinh dang v6i ham thanh vién write; xuat cac s nguyén dang thap phan, bat phan
va thap luc phan; xudt cac gia tri chAm dong v6i do chinh xac khac nhau, voi ddu cham thap phan,
theo ky hi¢u khoa hoc va theo ky hiéu cd dinh; xuét dir liu theo céc truong don thém cac ky tu chi
dinh; va xuit cdc mau tu chir hoa theo ky hi¢u khoa hoc va ky hi¢u thap luc phan.

8.3.1 Toan tir chén dong:

Dong xuét ¢6 thé duoc thyc hién v6i toan tir chén dong, nghia la toan tir << da da nang hoa. Toan tur
<< did duogc da nang hoa dé xuat cac muc dir liéu cua cac kiéu co sin, xudt chudi, va xuit cac gia tri
con tro.

©9Vi du 8.1: Minh hoa xuat chudi sir dung mot 1énh chén dong.

[ = File Edit Search Run Compile Debug Project Options Window Help
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= ) CT8_1.CPP
1: //Chuong trinh 8.1:Xuat mdét chudi st dung chén dong

2: #include <iostream.h>

4: int main ()

6: cout<<"Welcome to C++!\n";

7: return 0;

1:=3
| F1 Help F2 Save F3 Open Alt—F? Compile F? Make Fi8 Menu

Chung ta chay vi du 8.1, két qua ¢ hinh 8.3

Welcome= to C++!

Hinh 8.3: Két qua cua vi du 8.1

©1Vi du 8.2: Minh hoa xuét chudi sit dung nhiéu 1énh chén dong.

File Edit Search BRun Compile Debug Project Options
ME.]
//Chuong trinh 8.2:Xuidt mét chu01 st dung hai chén dong

2: #include <iostream.h>
4: int main ()
6: cout<<"Welcome to";

7: cout<<"C++!\n";

8: return 0;

1:3
| F1 Help F2 Save F3 Open Alt—F? Compile F? Make Fi8 Menu

Chung ta chay vi du 8.2, két qua ¢ hinh 8.4
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Hinh 8.4: Két qué cta vi du 8.2

Hiéu qua ctia chudi thoat \n (newline) ciing dat dugc bai bo xir Iy dong (stream manipulator) endl
(end line).

©IVi du 8.3:

Lnl CT8_3.CPP| H=[11]
1: //Chuong trinh 8.3:S% dung bd xu ly dong endl

2: #include <iostream.h>

4: int main ()

5: {

6: cout<<"Welcome to";
7: cout<<"C+H++!";

8: cout<<endl;

9: return 0;

10: }

1:3

Chung ta chay vi du 8.3, két qua ¢ hinh 8.5

Hinh 8.5: Két qué cta vi du 8.3

B xtr Iy dong endl dua ra mot ky tu newline, va hon nira, flush ving dém xuat (nghia la tao ra ving
dém xuat dugc xuat ngay lap tirc ké ca n6 chua day). Vung dém xuat cling c¢6 thé dugc flush bang:

cout<<flush;

©IVi du 8.4: Cac bidu thirc c¢6 thé xuat
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=1k CTS_4.CPP 1=011=
1: //Chuong trinh 8.4: Xuidt giad tri biéu thuc. I

2: #include <iostream.h>
4: int main ()

6: cout<<"47 plus 53 is ";
7: cout<< (47+53);

8: cout<<endl;

9: return O;

10: }

1:=3
| F1 Help F2 Save F3 Open Alt—F? Compile F? Make FiB8 Menu

Chung ta chay vi du 8.4, két qua & hinh 8.6

47 plus 53 15 100

Hinh 8.6: Két qua cua vi du 8.4
8.3.2 Ndi cac ton tir chén dong va trich dong:
Céc toan tir da da nang hoa << va >> c6 thé duoc theo dang ndi vao nhau.

e3Vi du 8.5: Néi cac toan tir da da nang hoa

[ = File Edit Search FRun Compile Debug Project Options Window Help
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=1k ) CT8_5.CPP 1=011=
1: //Chuong trinh 8.5: NOi todn tu << da da ndng hba. I

2: #include <iostream.h>

4: int main ()

5: {

6: cout<<"47 plus 53 is "<< (47+53)<<endl;
7: return O;

8: }

1:=3
| F1 Help F2 Save F3 Open Alt—F? Compile F? Make Fi8 Menu

Chung ta chay vi du 8.5, két qua & hinh 8.7

47 plus 53 1= 100

Hinh 8.7: Két qua cua vi du 8.5
Nhiéu chén dong & dong 6 trong vi du 8.5 duoc thyc thi néu c6 thé viét:
(((cout<<"47 plus 53 is ")<< (47+53))<<endl);
nghia 1a << lién két tir trai qua phai. Loai lién két ctia céc toan tir chén dong dugc phép béi vi toan tir
da ndng hoa << tra v&€ mdt tham chi€u té1 o1 twong toan hang bén trai cua nd, nghia 1a cout. Vi thé
bicu thirc dat trong ngoac bén cuc trai:

(cout<<"47 plus 53 is ")

xuét ra mot chudi da chi dinh va tra vé mot tham chiéu t6i cout. Diéu nay cho phép biéu thire dat
trong ngodc ¢ gitta dugc udc lugng:

(cout<< (47+53))

Xuét gia tri nguyén 100 va tra vé mot tham chiéu t&i cout. Sau d6 biéu thirc dat trong ngodc bén cuc
phai duogc ude lugng:

cout<<endl;

xuat mot newline, flush cout va trd vé mdt tham chi€u tdi cout. Tra v€ cudi cung nay khong dugc st
dung.

8.3.3 Xuit cic bién kiéu char *:
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Trong nhép/xuét kiéu C, that can thiét cho 1ap trinh vién dé cung cép thong tin kiéu. C++ xéac dinh
cac kiéu dir liu mot cach ty dong — mot cai tién hay hon C. Doi khi diéu nay 1a mot tré ngai. Chang
han, chung ta biét réng mot chudi ky tu 1a kiéu char *. Muc dich cua chung ta in gid tri cua con tro
d6, nghia 1a dia chi bd nhd ciia ky tu dau tién cta chudi d6. Nhung toan tir << da duoc da ning hoa

dé in dit liéu cua kiéu char * nhu 1a chudi két thuc ky tu null. Giai phéap 1a ép con tré thanh kiéu veid
%

eIVi du 8.6: In dia chi luu trong mét bién kiéu char *

= File Edit Search Run Compile Debug Project Options Window Hel
1
1: //Chuong trinh 8.6 i

2: #include <iostream.h>

4: int main ()

5: {

6: char *Str = "test";

7: cout << "Value of Str is: " << Str

8: << "\nValue of (void *)Str is: "
9: << (void *)Str << endl;

10: return O;

11: }

1:=3
| F1 Help F2 Save F3 Open Alt—F? Compile F? Make Fi8 Menu

Chung ta chay vi du 8.6, két qua & hinh 8.8

Value of Btris test

WValue of (vold 5t 15 Ox00aa

Hinh 8.8: Két quéa cua vi du 8.6

8.3.4 Xuit kY tw véi ham thanh vién put(); N6i véi nhau ham put():

Ham thanh vién put() cua 16p ostream xuit mot ky tu c6 dang :
ostream& put(char ch);
Chang han:

cout.put(‘A’);
266


file:///E:/gtrinh_TH108lthdt_/cn2.vnuit.edu.vn/gtrinh/TH108/Htm/Exe/CT8_6.EXE
file:///E:/gtrinh_TH108lthdt_/cn2.vnuit.edu.vn/gtrinh/TH108/Htm/Source/CT8_6.CPP

Goi put() c6 thé duoc ndi vao nhau nhu:

cout.put(‘A’).put(‘\n’);

Ham put() ciing c6 thé goi voi mot biéu thire ¢6 gia tri 1a ma ASCII nhur:

cout.put(65);

8.4 DONG NHAP

Dong nhap ¢6 thé dugc thuc hién voi toan tir trich, nghia 13 toan tr di da niang hoa >>. Binh thudng toan tir
nay bo qua cac ky tir khoang tring (nhu cac blank, tab va newline). trong dong nhap. Toan tir trich dong tra
vé zero (false) khi két thuc file (end-of-file) dwoc bét gip trén mot dong; Nguoc lai, toan tir trich dong tra vé
mot tham chiéu toi dbi tuong xuyén qua d6 no dugce kéo theo. Moi dong chira mét tap cac bit trang thai

(state bit) stir dung dé diéu khién trang thai cua dong (nghia la dinh dang, a an dinh céc trang thai 15i,.

..). Trich

dong sinh ra failbit cia dong duoc thiét 1ap néu dir lidu cta kiéu sai dugc nhép, va sinh ra badbit cia dong

duoc thiét lap néu thao tac sai.

8.4.1 Toan tir trich dong:

Dé doc hai s6 nguyén sir dung d6i tuong cin va toan tir trich dong da da nang hoa >>.

©IVi du 8.7:

= File Edit Search ERun

1: //Chuong trinh 8.7

2: #include <iostream.h>

4: int main ()
5: {

6: int X, Y;

Compile Debug PFProject

Options

7: cout << "Enter two integers: ";

8: cin >> X >> Y;

9: cout << "Sum of " <K<K X << "

10: << (X +Y)
11: return O0;
12: }
1:3
| F1 Help F2 Save F3 Open

Alt—-F? Compile

and " << Y << " is: "

<< endl;

F? Hake Fi8 HMenu
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Chung ta chay vi du 8.7, két qua & hinh 8.9

Bnter twointegers: 30 92

Sum of 30 and 921 122

Hinh 8.9: Két qua cua vi du 8.7

Mot cach pho bién dé nf‘lélp mdt day cac gia tri 1a st dung toan tu trich dong trong vong 1ap while.
Toan tir trich dong tra vé false (0) khi end-of-file dugc bat gap:

€3V du 8.8:

= File Edit Search Run Compile Debug PFProject Options Window Hel
= i=T11=)

1: //Chuong trinh 8.8 I

2: #include <iostream.h>
4: int main ()

6: int Grade, HighestGrade = -1;
7: cout << "Enter grade (enter end-of-file to end): ";

8: while (cin >> Grade)

10: if (Grade > HighestGrade )

11: HighestGrade = Grade;

12: cout << "Enter grade (enter end-of-file to end): ";

13: }

14: cout << endl << "Highest grade is: " << HighestGrade<< endl;
15: return 0;

16: }

1:=3
| F1 Help F2 Save F3 Open Alt-F9 Compile FY? Make Fi# Menu

Chung ta chay vi du 8.8, két qua ¢ hinh 8.10
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Hinh 8.10: Két qua cua vi du 8.8

8.4.2 Cic ham thanh vién get() va getline():

Ham istream::get() c6 cac dang sau:

(1) int get();

(2) istream& get(unsigned char &ch);

(3) istream& get(signed char &ch);

(4) istream& get(unsigned char * puch, int len, char delim="\n’);

(5) istream& get(signed char * psch, int len, char delim="\n");
Dang (1) trich ky tu don tir dong va tra vé n6 hodc EOF khi end-of-file trén dong dugc bat gap.
Dang (2) va (3) trich mdt ky tu don tir dong va luu trit né vao ch.

Dang (4) va (5) trich cac ky tur tir dong cho dén khi hodc delim dugc tim thdy, gi6i han len dat dén,
hodc end-of-file dugc bat gap. Cac ky tu dugc Iuu trong con tré chi dén mang ky tu puch hoac psch.

©3Vi du 8.9: Sir dung ham get() dang (1)
[ = File Edit Search Run Compile Debug Froject Options  Window Help
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Trong vi du 8.

1=[1]1=
1: //Chuong trinh 8.9 I

2: #include <iostream.h>

3: int main()

5: int Ch;

6: cout << "Before input, cin.eof() is " << cin.eof() << endl

7: << "Enter a sentence followed by end-of-file:" <<
endl;
8: while ( ( Ch = cin.get() ) != EOF)

9: cout.put(Ch);
10: cout << endl << "EOF in this system is: " << Ch << endl;
11: cout << "After input, cin.eof() is " << cin.eof () << endl;

12: return 0;

Chung ta chay vi du 8.9, két qua ¢ hinh 8.11

Hinh 8.11: Két qua cta vi du 8.9

9 trén, chung ta c6 sur dung ham ios::eof() c6 dang sau:

int eof();

Ham tra vé gia tri khac zero néu end-of-file bét gip.

©3vi du 8.10: Str dung ham get() dang (5)
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=011 1=[1]1=]
1: //Chuong trinh 8.10 I

2: #include <iostream.h>
4: const int SIZE = 80;
6: int main()

8: char Bufferl[SIZE], Buffer2[SIZE];

9: cout << "Enter a sentence:" << endl;

10: cin >> Bufferl;

11: cout << endl << "The string read with cin was:" << endl
12: << Bufferl << endl << endl;

13: cin.get (Buffer2, SIZE);

14: cout << "The string read with cin.get was:" << endl

15: << Buffer2 << endl;

16: return 0;

Chung ta chay vi du 8.10, két qua ¢ hinh 8.12

Hinh 8.12: Két qua ctia vi du 8.10

Ham istream::getline() c6 cac dang sau:
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(1) istream& getline(unsigned char * puch, int len, char delim="\n");
(2) istream& getline(signed char * psch, int len, char delim="\n");

©Vi du 8.11: Sir dung ham getline()

r=1] CT8 11.CPP
1: //Chuong trinh 8.11

2: #include <iostream.h>

4: const SIZE = 80;

6: 1int main()

8: char Buffer[SIZE];

9: cout << "Enter a sentence:" << endl;

10: cin.getline (Buffer, SIZE);

11: cout << endl << "The sentence entered is:" << endl

12: << Buffer << endl;

13: return 0;

Chung ta chay vi du 8.11, két qua ¢ hinh 8.13

Hinh 8.13: Két qua cta vi du 8.11

8.4.3 Cac ham thanh vién khac cua istream:

Ham ignore():
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istream& ignore(int nCount = 1, int delim = EOF);

Trich Vé’loai b6 1én dén nCount ky tu. Viéc trich dung néu delim dugc bat gap hoac néu end-
of-file bat gép.

Ham putback():
istream& putback(char ch);
bat mot ky tu nguoc lai dong nhap.
Ham peek():
int peek();
Ham tra vé ky tu ké tiép ma khong trich n6 tir dong.

8.4.4 Nhap/xuat kiéu an toan:
C++ cung cip nhap/xuét kiéu an toan (type-safe). Cac toan tr <<va >> dugc da nang hoa dé nhan
cac muyc dir liéu cua kiéu cu tl}é. Néu dur liéu bat ngo duqc xur ly, cac co hiéu lf)i khac nhau duoc ’
thiét lap ma nguoi dung co the kiém tra dé xac dinh néu mot thao tdc nhdp/xuat thanh cong hoac that
bai. Phan sau chung ta s€ khao sat k¥ hon.
8.5 NHAP/ XUAT KHONG PINH DANG VOI READ(),GCOUNT() VA WRITE()
Nhép/xuét khéng dinh dang dugc thuc hién véi cac ham thanh vién istream::read() va ostream::write().
Ham istream::read():
istream& read(unsigned char* puch, int nCount);

istream& read(signed char* psch, int nCount);

Trich céac byte tir dong cho dén khi gi61 han nCount dat dén hodc cho dén khi end- of-file dat dén.
Ham nay c6 ich cho dong nhap nhi phan.

Ham ostream::write():
ostream& write(const unsigned char * puch, int nCount);
ostream& write(const signed char* psch, int nCount);

Chén nCount byte vao tir vang dém (duoc trd boi puch va psch) vao dong. Néu file duoc mé & ché
do6 text, cac ky tu CR c¢6 thé duge chén vao. Ham nay c6 ich cho dong xuat nhi phan. Chang han:

char Buff[[="HAPPY BIRTHDAY";

cout.write(Buff,10);
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Ham istream::gcount():
int gcount();
Ham tra vé sb ky tu dé trich béi ham nhéap khong dinh dang cudi cung.

©3Vi dy 8.12: Sur dung ham getline()

//Chuong trinh 8.12

2: #include <iostream.h>

4: const int SIZE = 80;

6: int main ()

8: char Buffer[SIZE];

9: cout << "Enter a sentence:" << endl;

10: cin.read(Buffer, 20);

11: cout << endl << "The sentence entered was:" << endl;
12: cout.write(Buffer, cin.gcount());

13: cout << endl;

14: return 0;

Chung ta chay vi du 8.12, két qua & hinh 8.14

Hinh 8.14: Két qua cua vi dy 8.12
274


file:///E:/gtrinh_TH108lthdt_/cn2.vnuit.edu.vn/gtrinh/TH108/Htm/Exe/CT8_12.EXE
file:///E:/gtrinh_TH108lthdt_/cn2.vnuit.edu.vn/gtrinh/TH108/Htm/Source/CT8_12.CPP

8.6 CAC BO XU LY DONG (STREAM MANIPULATOR)

C++ cung cip cac bd xu ly dong khac nhau ma thue hién cac cong viée dinh dang. Cac b xur 1y dong cung
cap cac kha - nang nhu a 4n dinh cac chiéu rong trudng, an dinh do chinh x4c, 4n dinh va khong 4n dinh cac co
dinh dang, 4n dinh 1ap day (fill) ky tu trong cac truong, flush dong, chen mét ky tw newline vao dong Xudt
va flush dong, chén mot ky tu null vao dong xuit va nhay khoang tring trong dong nhép.

8.6.1 Cac bo xir Iv dec, oct, hex va setbase():

Céc s nguyén binh thudng duoc thé hién cac gia tri thap phén (co sO 10). Pé thay d6i ma cac sb
nguyén dugc thé hién trén dong, chén bo xur 1y jos::hex dé n dinh co s6 16 hodc chén bo xur Iy
ios::oct dé an dinh co sb 8. Chén bo xir Iy dong ios::dec dé xéac lap lai co s6 dong thap phan.

Co sb cuia dong ciing c6 thé thay di bai bo xtr Iy dong setbase() co mot tham sé 13 sb nguyén véi
cac gia tri:
0:Dung co so mic dinh (co sb 10). Trong truong hop nay mudn nhap sb &
dang bat phan, chiing ta phai ghi chit s6 0 phia trudc so do.
8: Dung co s6 8.
10: Dung co s6 10.
16: Dung co s6 16.

Vi ham setbase() c6 mot tham sé nén nd duoc goi 1a mot bd xur 1y dong ¢6 tham sb. St dung hoic
bat ky bo xtr Iy dong c6 tham s nao phai include tap tin <iomanip.h>. Trong file nay c6 ba 16p lam
mau OMANIP, IMANIP, va SMANIP lan luot can cho viéc dinh nghia bd xtr 1 ¢6 tham s6 trén
dong xuit, dong nhap va trén dong nhap/xuat.

Lép mau (class template) con goi la 16p chung chung (generic class). Goi nhu vay la vi 16p dugc
dinh nghia véi nhiéu yéu té dugc bo ngo. Chang han, 16p OMANIP(class Tjpe) c6 dung mot kiéu dir
liéu chung chung goi 1 Type. Khi Type thay bang kiéu cu thé, chang han OMANIP(int), chung ta c6
mot 16p cu thé twong tng.

©IVi du 8.13:

| = File Edit Search FRun Compile Debug Project Options Window Help
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=kl CTS_13.CPP H=[11=
1: //Chuong trinh 8.13 I

2: #include <iostream.h>

3: #include <iomanip.h>
5: int main ()
7: int n;

8: cout << "Enter a decimal number: ";

9: cin >> n;

10: cout << n << " in hexadecimal is: "

11: << hex << n << endl

12: << dec << n << " in octal is: "

13: << oct << n << endl

14: << setbase(10) << n << " in decimal is: "
15: << n << endl;

16: return 0;

Chung ta chay vi du 8.13, két qua & hinh 8.15

Hinh 8.15: Két qua cua vi du 8.13

8.6.2 Do chinh xac dau cham dong (ios::precision(), setprecision()):

Chung ta c6 thé dicéu khién d6 chinh xac cta cac s6 cham ddng, nghia 1a s6 cac chit s6 bén phai dau
cham thap phan, bang céch str dung cac ham ios::precision() va setprecision().
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Ham ios::precision():
(1) int precision(int np);
(2) int precision();

Dang (2) tra vé gia tri chinh xac hién gio. Dang (1) an dinh d6 chinh xéc va tra vé d6 chinh
xac gia tri chinh xac trudc do. Néu np bang 0 thi khoi phuc do chinh x4c mac dinh (1a 6).

Ham setprecision():
SMANIP(int) setprecision(int 7p);
np cho biét 46 chinh xac ciia s6 chadm dong.

©IVi du 8.14:

| = File Edit Search FRun Compile Debug Project Options Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

1=[11=
//Chuong trinh 8.14 I

#include <iostream.h>
#include <iomanip.h>

#include <math.h>
int main ()

double Root2 = sqrt(2.0);

cout << "Square root of 2 with precisions 0-9." << endl
<< "Precision set by the "
<< "precision member function:" << endl;

for (int Places = 0; Places <= 9; Places++)

cout.precision (Places);

cout << Root2 << endl;

cout << endl << "Precision set by the "

<< "setprecision manipulator:" << endl;
for (Places = 0; Places <= 9; Places++)
cout << setprecision(Places) << Root2 << endl;

return 0;

1:3

| F1 Help F2 Save F3 Open Alt-F9 Compile FY? Make Fi# Menu

Chung ta chay vi du 8.14, két qua ¢ hinh 8.16
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Hinh 8.16: Két qua cta vi du 8.14

8.6.3 D6 rong truong (setw(), ios::width

Ham ios::width():

(1) int width(int nw);

(2) int width();
Dang (1) s€ 4n dinh do réng truong nodi ?;li cua d(‘)pg Y(’)’i tllam s6 nw. Khi do rong 1a 0 (mac
dinh). Viéc chén chi chen so cac ky tu can thiét dé biéu dien gia tri da chen. Khi do rong khac
0, viéc chen don vao trudng voi ky tu lap day cua dong, 1én téi nw. Gia tri d6 rong ndi tai xac
lap lai 0 sau mdi lan trich hodc chén. Dang (2) tra vé gia tri hién tai cta bién do6 rong cia
dong.

Ham setw():

SMANIP(int) setw(int nw);

nw 1a s0 nguyén cho biét do rong cua truong.
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©IVi du 8.15:

= File Edit Search ERun Compile Debug PFProject

1:

2:

10:

11:

12:

13:

14:

15:

16:

17:

//Chuong trinh 8.15

#include <iostream.h>

int main ()

int W = 4;

char St[10];

cout << "Enter a sentence:" << endl;
cin.width (5);

while (cin >> St)

cout.width (W++) ;
cout << St << endl;

cin.width (5);

return 0;

}

1:=3

| F1 Help F2 Save F3 Open Alt-F? Compile F? Make

Chung ta chay vi du 8.15, két qua ¢ hinh 8.17
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Hinh 8.17: Két qua cua vi du 8.15

8.6.4 Cac bo xir Iy ngudi dung dinh nghia:
Ngudi ding c6 thé tao cac bo xir Iy dong cho riéng minh. Pinh nghia b xtr Iy khong tham sb:

istream & function name (istream & in)

ostream & function name (ostream & out)

©3Vi du 8.16: Bo xir Iy khong tham sd.
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

//Chuong trinh 8.16

#include <iostream.h>

//B6 xtr 1y bell (su dung chudi thoat \a)

CT8_16.CPP|

ostream& bell (ostreamé& output)

return output <<

//B& xit 1y ret (st dung chudi thodt \r)

l\al;

ostream& ret (ostream& output)

return output <<

//Bb6 xu 1y tab (su dung chuoi thoat \t)

l\rl;

ostreamé& tab (ostreamé& output)

return output <<

//B6 xtr 1y endline (st dung chudi thodt \n va ham flush())

‘\t"

Iz

ostreamé& endline (ostream& output)

return output <<

int main ()

|\n|

<< flush;
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Chiing ta chay vi du 8.16, két qua & hinh 8.18

Hinh 8.18: Két qua cua vi du 8.16

Mudn dinh nghia b xir 1y c6 tham s, chung ta phai include tap tin <iomanip.h>. B xir Iy c6 tham
s0 trén dong xuat c6 dang:

ostream & function_name (ostream & out, parameter _type parameter)

return out;

}

OMANIP(¢ype) function_name (parameter_type parameter)

{

return OMANIP(#ype) (function_name, parameter);

}
Twong tu dang dinh nghia b xir 1y trén dong nhap va trén dong nhap/xuit.
©IVi du 8.17: B6 xir Iy c6 tham sé.
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

//Chuong trinh 8.17

#include <iostream.h>

#include <iomanip.h>

ostream & indent (ostream & Stream,int Len)

for (int I=0;I<Len;++1)

cout<<" ";

return Stream;

OMANIP (int) indent (int Len)

return OMANIP (int) (indent, Len) ;

int main ()

cout<<indent (10)<<"Hello"<<endl;
cout<<indent (20) <<"Peter"<<endl;
cout<<indent (5) <<"John"<<endl;

return 0;

1:3

| F1 Help F2 Save F3 Open Alt-F? Compile F? Make

Chung ta chay vi du 8.17, két qua & hinh 8.19
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Hinh 8.19: Két qua ctia vi du 8.17

8.7 CAC TRANG THAI PINH DANG DONG

Céc co dinh dang khac nhau mo ta céac loai dinh dang dugc thyc thi trong sudt qua trinh thao tac nhép/xuét
dong. Cac ham ios::setf(), ios::unsetf(), va ios::flags() dicu khién céc thiét lap co.

Ham ios::setf():
(1) long setf(long /Flags);

(2) long setf(long /Flags, long [Mask);

Trong do:
IFlags: Pinh dang cac gié tri bit co. C6 thé két hop cac bit co bang cach sir dung toan
tu |. Céc bit co:
Bit co Y nghia
ios::skipws Bo qua khoang trang trén nhép.
ios::left Gi4 tri canh 1& trai; Don thém bén phai voi ky tu lap day.
ios::right Gia tri canh 1& phai; Don thém bén trai v6i ky tu lap day
(mdc dinh).
ios::internal Thém céc ky tu 1ap day sau bat ky dau chi dan hoic du
hi€u co s0 nao, nhung trude gia tri.
ios::dec Gia tri s6 dinh dang theo co s6 10 (méc dinh).
ios::oct Gia trj s dinh dang theo co 36 8.
ios::hex Gia tri s6 dinh dang theo co sb 16.
ios::showbase | Hién thi cac hing s6 theo dang ma co thé doc bai trinh bién
dich C++.
ios::showpoint | Xuat hién ddu thap phan va dang thirc zero theo dudi cho
cac gia tri cham dong.
ios::uppercase | Hién thi chir hoa tir A dén F d6i véi gia tri hé 16 va E d6i
v6i cac gia tri dang khoa hoc.
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ios::showpos Hién thi ddu + ddi véi cac sé duong.
ios::scientific Hién thi s6 chdm dong theo dang khoa hoc.
ios::fixed Hién thi s6 chdm dong theo dang ¢ dinh

IMask: Dinh dang mat na bit co.

Ham trd vé gia tri cac bit co trudc do.

Ham ios::flags():

(1) long flags(long [Flags);

(2) long flags();

Dang (2) tra vé cac bit co hién tai ctia dong. Dang (1) giéng nhu dang (1) cia ham ios::setf().

Ham ios::unsetf():

long unsetf(long /Flags);

Ham x6a céc bit co chi dinh bdi [Flags.

Ngoai ra chung ta con c6 ham setiosflags() gidng nhu dang (1) cua ios::setf() va ham resetiosflags() gidng

nhu ham unsetf().

Céc co bit ios::left, ios::right,va ios::internal dugc chira trong bién thanh vién ios::adjustfield. Ching

han:

ostream 0s;

if( (os.flags() & ios::adjustfield ) == ios::left )

Tham s6 ios::adjustfield phai duoc cung cip nhu tham s6 thir 2 ¢ dang (2) ciia ham ios::setf() khi 4n dinh
cac co bit can 1€ (ios::left, ios::right,va ios::internal). Di€u nay cho phép ios::setf() bao dam chi c6 mdt

trong ba c¢ bit can 1& duoc an dinh. Ch'flng han:

cout.setf(ios::left,i0s::adjustfield);

Vi du 8.18: Co bit ios::showpoint.

[ £ File Edit

Search BRun Compile Debug Project
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=k CT8_18.CPP| i=[1]1=|
1: //Chuong trinh 8.18 I
2: #include <iostream.h>
3: #include <iomanip.h>
4: #include <math.h>
5:
6: int main()
T: |
8: cout << "cout prints 9.9900 as: " << 9.9900 << endl
9: << "cout prints 9.9000 as: " << 9.9000 << endl
10: << "cout prints 9.0000 as: " << 9.0000 << endl <<
endl
11: << "After setting the ios::showpoint flag" << endl;
12: cout.setf(ios::showpoint);
13: cout << "cout prints 9.9900 as: " << 9.9900 << endl
14: << "cout prints 9.9000 as: " << 9.9000 << endl
15: << "cout prints 9.0000 as: " << 9.0000 << endl;
16: return 0;
17: }
1:3 d

Chung ta chay vi du 8.18, két qua & hinh 8.20

Hinh 8.20: Két qua cua vi dy 8.18

Vi du 8.19: Co¢ bit ios::left, ios::right, ios::internal.
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//Chuong trinh 8.19

2: #include <iostream.h>

3: #include <iomanip.h>

5: int main ()

7: int X = 12345;

8: cout << "Default is right justified:" << endl

9: << setw (10) << X << endl << endl
10: << "USING MEMBER FUNCTIONS" << endl
11: << "Use setf to set ios::left:" << endl << setw(10);

12: cout.setf(ios::left, ios::adjustfield);

13: cout << X << endl << "Use unsetf to restore default:" <<
endl;

14: cout.unsetf (ios::left);

15: cout << setw(1l0) << X << endl << endl

16: << "USING PARAMETERIZED STREAM MANIPULATORS" << endl
17: << "Use setiosflags to set ios::left:" << endl

18: << setw(l0) << setiosflags(ios::left) << X << endl
19: << "Use resetiosflags to restore default:" << endl
20: << setw(1l0) << resetiosflags(ios::left)

21: << X << endl;

22: return 0;

23: }

1:3

| F1 Help F2 Save F3 Open Alt—F9 Compile F? Make Fi8 Menu

Chung ta chay vi du 8.19, két qua ¢ hinh 8.21
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Hinh 8.21: Két qua cua vi dy 8.19

Vi du 8.20: C¢ bit ios::showpos va ios::internal.

//Chuong trinh 8.20

2: #include <iostream.h>

3: #include <iomanip.h>

5: int main ()

o0: {
7: cout << setiosflags(ios::internal | ios::showpos)
8: << setw(1l0) << 123 << endl;

9: return 0;

Chung ta chay vi du 8.20, két qua & hinh 8.22
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Hinh 8.22: Két qua cua vi du 8.20
Dé ky tu 14p day chung ta dung ham jos::fill() va setfill():
Ham ios::fill():
(1) char fill(char cFill);
(2) char fill();

Dang (1) 4n dinh ky tu ldp day ndi tai va tra vé ky tu 1ap ddy trude do. Dang (2) tra vé ky tu 1ap day
cua dong.

Ham setfill():
SMANIP(int) setfill(int nFill);

Vi du 8.21: Ham ies::fill() va setfill().

[ = File Edit Search Run Compile Debug Project Options Window Help
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CT8_21.CPP H=[1]1=

//Chuong trinh 8.21 I

#include <iostream.h>

#include <iomanip.h>

= 10000;

<< " printed as int right and left justified" << endl
<< "and as hex with internal justification." << endl

<< "Using the default pad character (space):" <<

.setf (ios::showbase) ;

<< setw (10) << X << endl;

setf (ios::left, ios::adjustfield);

<< setw(10) << X << endl;

setf (ios::internal, ios::adjustfield);

<< setw(1l0) << hex << X << endl << endl;

<< "Using various padding characters:" << endl;
setf (ios::right, ios::adjustfield);

£i11('*");

<< setw(10) << dec << X << endl;

.setf(ios::1left, ios::adjustfield);

<< setw(10) << setfill('%') << X << endl;

setf (ios::internal, ios::adjustfield);

<< setw(1l0) << setfill('"'") << hex

<< X << endl;

1:

2:

3:

4:

5: int main ()
6: {

7: int X

8: cout << X
9:

10:

11:

endl;

12: cout

13: cout

14: cout.
15: cout

16: cout.
17: cout

18: cout

19: cout.
20: cout.
21: cout

22: cout

23: cout

24: cout.
25: cout

26:

27: return O;

28:
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Chung ta chay vi du 8.21, két qua & hinh 8.23

Hinh 8.23: Két qua cua vi du 8.21

Vidu 8.22: C¢ bit ios::showbase.
[ = File Edit Search Run Compile Debhug Project Options  Window Help
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1=L11=
1: //Chuong trinh 8.22 I

2: #include <iostream.h>

3: #include <iomanip.h>
5: int main ()

7: int X = 100;

8: cout << setiosflags(ios::showbase)

9: << "Printing integers preceded by their base:" <<
endl

10: << X << endl

11: << oct << X << endl

12: << hex << X << endl;

13: return 0;

Chung ta chay vi du 8.22, két qua & hinh 8.24

Hinh 8.24: Két qua cua vi dy 8.22

Vi du 8.23: Hién thi cac gia tri chdm dong theo dang mac dinh hé théng, dang khoa hoc va dang cd
dinh.
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=kl CT8_23.CPP H=[11=
1: //Chuong trinh 8.23 I

2: #include <iostream.h>
4: int main ()

6: double X = .001234567, Y = 1.946e

7: cout << "Displayed in default format:" << endl

8: << X << "\t! << Y << endl;

9: cout.setf(ios::scientific, ios::floatfield);

10: cout << "Displayed in scientific format:" << endl
11: << X << "\t' << Y << endl;

12: cout.unsetf (ios::scientific);

13: cout << "Displayed in default format after unsetf:" << endl
14: << X << "\t' << Y << endl;

15: cout.setf(ios::fixed, ios::floatfield);

16: cout << "Displayed in fixed format:" << endl

17: << X << "\t' << Y << endl;

18: return 0;

Chiing ta chay vi du 8.23, két qua & hinh 8.25
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Hinh 8.25: Két qua cua vi du 8.23

Vi du 8.24: Co bit ios::uppercase.

Search BRun Compile Debug Project

//Chuong trinh 8.24

#include <iostream.h>

#include <iomanip.h>

setiosflags (ios: :uppercase)

Options

Window
1

"Printing uppercase letters in scientific" << endl

"notation exponents and hexadecimal values:" << endl

4.345e10 << endl

<< 123456789 << endl;

0;

File Edit
1:
2:
3:
4:
5: int main ()
o0: {
7: cout <<
8: <<
9: <<
10: <<
11: << hex
12: return
13: }

1:3

| F1 Help F2 Save F3 Open Alt-F? Compile F? Make

Chung ta chay vi du 8.24, két qua & hinh 8.26

F18 Menu

Printing uppercase lettersin scientific

notation exponents and hexadecimal values:

4345E+10
FSBCIDIS

Hinh 8.26: Két qua cua vi du 8.24

Vi du 8.25: An dinh va xac 1ap lai cac c& dinh dang (ios::flags, setiosflags(), resetiosflags()).

Help

File Edit

Search BRun Compile Debug Project
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r=L11 1=L11=)
1: //Chuong trinh 8.25 I
2: #include <iostream.h>
3: int main ()
4. {
5: int I = 1000;
6: double D = 0.0947628;
7: cout << "The value of the flags variable is: "
8: << cout.flags() << endl
9: << "Print int and double in original format:" << endl
10: << I << '"\t' << D << endl << endl;
11: long originalFormat = cout.flags(ios::oct | ios::scientific);
12: cout << "The value of the flags variable is: "
13: << cout.flags() << endl
14: << "Print int and double in a new format" << endl
15: << "specified using the flags member function:" <<
endl
l6: << I << '"\t' << D << endl << endl;
17: cout.flags(originalFormat) ;
18: cout << "The value of the flags variable is: "
19: << cout.flags() << endl
20: << "Print values in original format again:" << endl
21: << T << '"\t' << D << endl;
22: return 0;
23: 1}

1:3

| F1 Help F2 Save F3 Open Alt-F9 Compile FY? Make Fi# Menu

Chung ta chay vi du 8.25, két qua ¢ hinh 8.27
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8.8 CAC TRANG

Hinh 8.27: Két qua cua vi du 8.25

THAI LOI DONG

Trang thai cua dong c6 thé dugc kiém tra thong qua cac bit trong 16p i0s-16p co s cho cac 16p istream,

ostream, va iostream
16p ios nhu sau:

chung ta sir dung cho nhap/xuét. Céc bit trang thai dugc dinh nghia kiéu liét ké thude

Bit trang thai Y nghia

ios::eofbit Bat 1én néu end-of-bit dat dén.

ios::failbit Bat lén néu mot 16i dinh dang xay ra trén dong nhung céc ky tw khong bi
mat.

ios::badbit | Bat 1én néu c6 16i nghiém trong xay ra .

ios::goodbit | Bat lén néu cac bit eofbit, failbit, va badbit khong bat lén.

Dé biét dugc trang thai cua céc bit, chiing ta ¢6 hai cach doc:

Céch 1: Tuong tng véi cac bit, chiing ta c6 cac ham:

Bit trang thai | Ham tuong ting

ios::eofbit ios::eof()

int eof();

ios::failbit ios::fail()

int fail();
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ios::badbit | ios::bad()

int bad();

ios::goodbit | ios::good()

int good();

Cach 2:Dung ham ios::rdstate():
int rdstate();

Ham tra vé trang thai 16i cua stream bai cac mat na: ios::eofbit, ios::failbit, ios::badbit, va
ios::goodbit.

Pé xo6a bit trang thai nao chiing ta dung ham ios::clear():
void clear(int nState = 0);
Trong d6 nState=0 thi tit ca cac bit 15i déu x6a. Chiing ta c6 thé dung toan tir | dé két hop céc bit lai.

Vi du 8.26: Kiém tra céac trang thai 15i.

[ = File Edit Search Run Compile Debug Project Options Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

1=[11=
//Chuong trinh 8.26 I

#include <iostream.h>
int main ()

int X;

cout << "Before a bad input operation:" << endl

<< "cin.rdstate(): " << cin.rdstate() << endl

<< " cin.eof(): " << cin.eof () << endl

<< " cin.fail(): " << cin.fail() << endl

<< " cin.bad(): " << cin.bad() << endl

<< " cin.good(): " << cin.good() << endl << endl

<< "Expects an integer, but enter a character: ";
cin >> X;

cout << endl << "After a bad input operation:" << endl

<< "cin.rdstate(): " << cin.rdstate() << endl

<< " cin.eof(): " << cin.eof () << endl

<< " cin.fail(): " << cin.fail() << endl

<< " cin.bad(): " << cin.bad() << endl

<< " cin.good(): " << cin.good() << endl << endl;

cin.clear () ;

cout << "After cin.clear ()" << endl
<< "cin.fail(): " << cin.fail() << endl
<< "cin.good(): "™ << cin.good() << endl;

return 0;

1:3

| F1 Help F2 Save F3 Open Alt—F? Compile F? Make FiB8 Menu
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Chung ta chay vi du 8.26, két qua & hinh 8.28

Hinh 8.28: Két qua cua vi du 8.26

Chung ta c6 thé dung toan tir ! trén dong nhap/xuat, chang han:
if (!cin)
{
cout<<"Error input"<<endl;
}
Tuy nhién khong thé viét:
if (cin)
{
cout<<"OK!"<<endl;
}
8.9 NHAP XUAT CAC KIEU NGUOI DUNG PINH NGHIA
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C++ ¢6 thé nhap va xuét cac kiéu dir liéu chuan st dung toan tur trich dong >> va toédn tir chén dong <<. Cac
toan tir nay duoc da niang hoa dé xir Iy mdi kiéu dir liéu chuan bao gém cac chudi va cac dia chi bo nhd. Lap
trinh vién c6 thé da nang héa toan tir trich dong va toan tir chén dong dé thuc hién nhap/xuat cho céac kiéu
ngudi dung dinh nghia (Ching ta di tim hiéu k¥ & chuong 4).

Vidu 8.27:

[ = File Edit Search Run Compile Debug Project Options Window Help
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10:

//Chuong trinh 8.27

#include <iostream.h>

class PhoneNumber

private:
char AreaCode[4];
char Exchange[4];

char Line[5];

friend ostream& operator << (ostream& Output, PhoneNumberé&

Num) ;

11:

friend istream& operator >>(istream& Input, PhoneNumbersé

Num) ;

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22

23:

24

25:

26:

27:

28:

}i

ostream& operator << (ostreamé& Output, PhoneNumberé& Num)

Output << " (" << Num.AreaCode << ") "
<< Num.Exchange << "-" << Num.Line;

return Output;

istream& operator>>(istream& Input, PhoneNumberé& Num)

Input.ignore(); //Bd qua (

Input.getline (Num.AreaCode, 4);
Input.ignore(2); //Bd qua ) va khodng trdng
Input.getline (Num.Exchange, 4);
Input.ignore(); //Bo6 qua -
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1:=3
| F1 Help F2 Save F3 Open Alt—F? Compile F? Make Fi8 Menu

Chung ta chay vi du 8.27, két qua & hinh 8.29

Bnter a phone number in the form (1230 456-7290:
(8004 555-1212

The phone mum ber entered was:

(800) 555-1212

Hinh 8.29: Két qua cua vi dy 8.27
8.10 GAN MOT DONG XUAT TOI MOT DONG NHAP

C++ cung cap ham ios::tie() dé gan lién dong xuét voi dong nhap. V&i ham dong xuat s& dugc lam sach
trudce khi c6 bat ky phép nhap nao dugce thuc hién trén dong nhap. Ham nay c6 dang:

ostream* tie(ostream® pos);
ostream™ tie();
Chang han:
cin.tie(cout);
8.11 DONG NHAP/ XUAT FILE
Dé thyc thi xtr 1y file trong C++, cac chuong trinh phai include tap tin <iostream.h> va <fstream.h>.
Header <fstream.h> gom dinh nghia cho cac 16p dong ifstream cho nhép (doc) tur mét file, ofstream cho
xuat (ghi) t6i mot file) va fstream cho nhép/xuat (doc/ghi) t61 mét file. Cac file duge mo bang cach tao cac
doi tuong cua cac 16p dong nay. Cay pha h¢ cua cac 16p nay ¢ hinh 8.2.
Constructor cua l6p ofstream:
(1) ofstream();
(2) ofstream(const char* szName,int nMode=ios::out,int nProt=filebuf::openprot);
(3) ofstream(int fd);
(4) ofstream(filedesc fd, char* pch, int nLength);
Trong do:
szName: Tén file dugc mo.

nMode: Mot s6 nguyén chira cac bit mode dinh nghia 14 kiéu lidy ké cua ios. C6 thé
két hop bang todn tur |. Tham so nay c6 thé mot trong cac gia tri sau:
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Mode

Y nghia

ios:

app

Ham di chuyén con tr6 file toi end-of-file. Khi cac byte méi dugc
ghi 1én file, chiing luén luén ndi thém vao cuoi, ngay ca vi tri
duoc di chuyén véi ham ostream::seekp().

ios:

:ate

Ham di chuyén con tro file t6i end-of-file. Khi byte méi dau tién
duogc ghi Ién file, chung ludn ludén noi thém vao cuodi, nhung khi
cac byte ké tiép dugc ghi, chung ghi vao vi tri hién hanh.

ios:

:in

M file dé doc.Voi dong ifstream, viéc mé file dwong nhién
duogc thuc hi¢n ¢ ché do nay.

ios:

sout

Mé file dé doc.Véi Q(‘)ng ofstream, viéc m¢ file duong nhién
duogc thuc hién & ché do nay.

ios:

strunc

X6a file hién co trén dia va tao file méi cung tén. Ciing c6 hiéu
day la chat cut file cii, lam cho kich thudc cua no bﬁng 0, chuén
bi ghi ndi dung méi. Mode nay dugc ap dung néu ios::out dugc
chi dinh va ios::app, ios::ate, va ios::in khong duogc chi dinh.

ios:

:nocreate

Néu file khong ton tai thi thao tic mo that bai.

ios:

:noreplace

Néu file ton tai thi thao tac mé thét bai.

ios:

:binary

Mo file & ché d6 nhi phan (méc dinh 1a & ché do van ban).

nProt: Dic ta ché do bao vé file.

fd: Ma nhan di¢n file.

pch: Con tr6 tro t61 vung danh riéng chiéu dai nLength. Gia tri NULL (hoac
nLength=0) dan dén dong khong viung dém.

nLength: Chiéu dai tinh theo byte ctia ving danh riéng (0=khong ving dém).

Dang (1) xay dung mot d6i tuong ofstream ma khong mo file.

Dang (2) xay dung mdt dbi tugng ofstream va mé file da chi dinh.

Dang (3) xay dung mdt d6i tuong ofstream va gin (attach) véi mot file mo.

Dang (4) xay dung mot d6i tuong ofstream ma lién két v6i d6i tugng filebuf. Dbi twong filebuf

duogc gan tdi file mé va vung danh riéng.

Constructor cua 16p ifstream:

(1) ifstream();

(2) ifstream(const char* szName,int nMode=ios::in,int nProt=filebuf::openprot);
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(3) ifstream(int /d);
(4) ifstream(filedesc fd, char* pch, int nLength);
Dang (1) xdy dung mdt d6i tuong ifstream ma khong mo file.
Dang (2) xay dung mot d6i twong ifstream va mo file da chi dinh.
Dang (3) xdy dung mot di tuong ifstream va gan (attach) v6i mot file mo.

Dang (4) xay dung mot d6i tuong ofstream ma lién két v6i ddi twong filebuf. Déi tuong filebuf
duoc gan té1 file mé va vung danh riéng.

Constructor cua 16p fstream:
(1) fstream();
(2) fstream(const char* szName,int nMode,int nProt=filebuf::openprot);
(3) fstream(int /d);
(4) fstream(filedesc fd, char* pch, int nLength);
Dang (1) xay dung mdt d6i tuong fstream ma khong mo file.
Dang (2) xay dung mdt d6i tuong fstream va mo file da chi dinh.
Dang (3) xdy dung mot ddi twong fstream va gin (attach) véi mot file mo.

Dang (4) xdy dung mot di tuong ofstream ma lién két v6i ddi twong filebuf. Déi tuong filebuf
duoc gan t61 file mé va vung danh riéng.

Néu chung ta sir dung constructor & dang (1) thi chung ta ding ham open() dé m¢ file:
Ham ofstream::open():

void open(const char* szName,int nMode=ios::out,int
nProt=filebuf::openprot);

Ham ifstream::open():

void open(const char* szName,int nMode=ios::in,int
nProt=filebuf::openprot);

Ham fstream::open():
void open(const char* szName,int nMode,int nProt=filebuf::openprot);

Dé dong file chiing ta dung ham close(), ham nay & cac 16p ifstream, ofstream, va fstream déu c6 dang:
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void close();
Céac ham lién quan dén con tro file:
Lép istream:
Ham seekg(): (seek ger)
(1) istream& seekg(streampos pos);
(2) istream& seekg(streamoff off,ios::seek_dir dir);
Trong do:
+ pos: Vi tri moi. streampos 1a tuong duong typedef voi long.
+ off: Gia tri offset mdi. 1a twong duong typedef voi long.
+ dir: hudng seek. C6 mot trong cac tri sau:
ios::begin  Seek tir bit dau ciia dong.
ios::cur Seek tu ovi tri hién hanh cta dong

ios::end Seek tir cuoi cua dong

Ham tellg(): (tell get)

streampos tellg();
Ham tra vé vi tri hién hanh cta con tro file.
Lé6p ostream:
Ham seekp(): (seek put)
(1) ostream& seekp(streampos pos);
(2) ostream& seekp(streamoff offios::seek_dir dir);
Ham tellp(): (zell put)
streampos tellp();

Ham tra vé vi tri hién hanh cua con tré file.

8.11.1 Nhép/xuit file viin ban:
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Néu dong dugc gén voi file van ban, viéc nhép/xuét file dugc thuc hién mot cach don gian bdi cac
toan tur >> va <<, giong nhu khi chung ta lam viéc v6i cin va cout. File van ban chira dit li¢u ¢ dang
ma ASCII, ket thac baéi ky tu EOF.

Vi du 8.28: Tao file van ban c6 thé duoc st dung trong hé théng ¢6 thé nhan duoc cac tai khoan dé
giup do quan 1y tién no bdi cac khach hang tin dung ctia cong ty. Moi khach hang, chuong trinh chira
mot so tai khoan, tén va s6 du (balance).

[ = File Edit Search PRun Compile Debug Project Options Window Help

307


file:///E:/gtrinh_TH108lthdt_/cn2.vnuit.edu.vn/gtrinh/TH108/Htm/Source/CT8_28.CPP

10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

//Chuong trinh 8.28
#include <iostream.h>
#include <fstream.h>

#include <stdlib.h>

int main ()

CT8_28.CPP H=[1]1=

ofstream OutClientFile("clients.dat", ios::out);

if (!OutClientFile)

cerr << "File could not be opened" << endl;

exit (1),

cout << "Enter the Account, Name, and Balance." << endl

<< "Enter EOF to end input." << endl << "2 ";

int Account;

char Name[10];

float Balance;

while (cin >> Account >> Name >> Balance)

OutClientFile << Account << " " << Name

<< " " << Balance << endl;

cout << "2 ";

OutClientFile.close ()

return 0;

1:3
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Chung ta chay vi du 8.28, két qua & hinh 8.30

Hinh 8.30: Két qua cua vi du 8.28

Vi du 8.29: Poc file vin ban tao & vi du 8.28 va xuit ra man hinh.
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

//Chuong trinh 8.29

#include <iostream.h>
#include <fstream.h>
#include <iomanip.h>

#include <stdlib.h>
void OutputLine (int, char*, float);
int main ()

ifstream InClientFile("clients.dat", ios::in);

if (!InClientFile)

cerr << "File could not be opened" << endl;

exit (1) ;

int Account;

char Name[1l0];

float Balance;

cout << setiosflags(ios::left) << setw(10) << "Account"
<< setw(1l3) << "Name" << "Balance" << endl;

while (InClientFile >> Account >> Name >> Balance)

OutputLine (Account, Name, Balance);

InClientFile.close();

return 0;

void OutputLine (int Acct, char *Name, float Bal)
1
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Chiing ta chay vi du 8.29, két qua & hinh 8.31

Hinh 8.31: Két qua cua vi du 8.29

Do 16p ifstream dan xuat tir 6p istream nén chiing ta c6 thé ding cac ham istream::get(),
istream::getline().

Vi du 8.30: Poc file vin ban tao & vi du 8.28 bang ham istream::getline() va xuat ra man hinh.
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=kl CT8_30.CPP H=L[11=
1: //Chuong trinh 8.30 I

2: #include <iostream.h>
3: #include <fstream.h>
4: #include <iomanip.h>

5: #include <stdlib.h>
7: #define MAXLINE 256

9: int main ()

10: {

11: ifstream InClientFile("clients.dat", ios::in);
12: 1f (!InClientFile)

13: {

14: cerr << "File could not be opened" << endl;
15: exit(1);

16: }

17: char Line[MAXLINE];

18: while (!InClientFile.eof())

19: {

20: InClientFile.getline(Line,MAXLINE-1) ;

21: cout<<Line<<endl;

22: '}

23: InClientFile.close();

24: return O;

25: }

1:=3
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Chung ta chay vi du 8.30, két qua & hinh 8.32.(ndi dung tap tin clients.dat)
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Hinh 8.32: Két qua ctia vi du 8.30

8.11.2 Nhap/xuit file nhj phan:

D4i véi file nhi phan (con goi 1a file truy cAp ngdu nhién), chung ta mé & ché do ios::binary. Di voi
file nhi phan, chung ta c6 thé dung ham istream::get() va ostream::put() d¢ doc va ghi tung byte
mot. Bé doc va ghi nhiéu byte cung lic chung ta c6 thé dung istream::read() va ostream::write().

Vidu8.31: Ly lai vi_du 8.28 nhung luu dit liéu dudi dang nhi phan.
[ = File Edit Search Run Compile Debug Project Options  Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

CT8_31.CPP| H=[1]1=
//Chuong trinh 8.31 I

#include <iostream.h>
#include <fstream.h>

#include <stdlib.h>

typedef struct

int Account;

char Name([10];
float Balance;
}Client;

int main ()

ofstream OutClientFile ("credit.dat", ios::out|ios::binary);

if (!OutClientFile)

cerr << "File could not be opened" << endl;

exit(1);

}

cout << "Enter the Account, Name, and Balance." << endl
<< "Enter EOF to end input." << endl << "? ";

Client C;

while (cin >> C.Account >> C.Name >> C.Balance)

OutClientFile.write ((char *)&C,sizeof (Client));

cout << "? ",

314

OutClientFile.close();



1:3
| F1 Help F2 Save F3 Open Alt-F? Compile F? Make Fi8 Menu

Chung ta chay vi du 8.31, két qua & hinh 8.33 (n6i dung tap tin credit.dat)

Hinh 8.33: Két qua cua vi du 8.31

Vi du 8.32: Poc file tao & vi du 8.31 va xuét ra man hinh.
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

CT8_32.CPP| H=[1]1=
//Chuong trinh 8.32 I

#include <iostream.h>
#include <fstream.h>
#include <iomanip.h>

#include <stdlib.h>
typedef struct

int Account;
char Name[10];
float Balance;

}Client;
void OutputLine (Client);
int main ()

ifstream InClientFile("credit.dat", ios::in|ios::binary);

if (!InClientFile)

cerr << "File could not be opened" << endl;

exit (1)

cout << setiosflags(ios::left) << setw(1l0) << "Account"
<< setw(1l3) << "Name" << "Balance" << endl;

Client C;

while (InClientFile.read((char *)&C,sizeof (Client)))

OutputLine (C) ;
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Chung ta chay vi du 8.32, két qua & hinh 8.34

Account Mame Balance
100 Jones 2498
200 Dioe 345 67
300 White 000

400 Stone -42.16
500 Rich 22426

Hinh 8.34: Két qua cua vi dy 8.32
9.1 TEMPLATE

Trong phan niy, ching ta tim hiéu vé mot trong cac dic tinh con lai ciia C++, d6 1a template (khuon mau).
Cac template cho phép ching ta dé dinh rd, v6i mot doan ma don gian, mot toan bd pham vi ciia cac ham cé
lién quan (da nang hoa)—goi la cac ham template-hodc mdt toan bd pham vi cua cac 1op c6 lién quan-goi la
16p template.

Chung ta c6 thé viét mot ham template don gian cho viéc sap xép mot mang va C++ ty dong phat sinh cac
ham template riéng biét ma s€ sap xép mot mang int, sap x€p mot mang float, .

Chung ta co thé viét mot 16p template cho 10p stack va sau d6 C++ ty dong phat sinh cac 16p template riéng
biét nhu 16p stack cua int, 16p stack cua float,...

9.1.1 Ciac ham template:

Céc ham da niang hoa binh thuong dugc sir dung dé thyc hién cac thao tac tuong tu trén cac kiéu
khac nhau cua dir liéu. Néu céc thao tac dong nhat cho mdi kiéu, didu nay c6 thé thuc hién mach lac
va thuan tién hon st dung cac ham template. Lap trinh vién viét dinh nghia ham template don gian.
Dua vao cac kiéu tham sb cung cip trong 11 goi ham nay, trinh bién dich tu dong phat sinh cac ham
ma déi twong riéng biét dé xir ly mdi kiéu cua 10i goi thich hop. Trong C, diéu nay co thé dugc thyc
hién bang céach sir dung cac macro tao voi tién xur 1y #define. Tuy nhién, cac macro biéu thi kha nang
d6i v6i cac hidu tmg 18 nghiém trong va khong cho phep trinh bién dich thue hién viée kiém tra kiéu.
Cac ham template cung cap mot giai phap mach lac giong nhu cac macro, nhung cho phep klem tra
kiéu day du. Chang han, ching ta mu6n viét ham lay trj tuyét d6i cia mot sb, chung ta c6 thé viét
nhiéu dang khic nhau nhu sau:

int MyAbs(int X)

{

return X>=07X:-X;
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long MyAbs(long X)

{

return X>=07X:-X;
b
double MyAbs(double X)
{

return X>=07X:-X;
b

Tuy nhién v6i cac ham nay chung ta van chua c6 giai phap tot, mang tinh téng quat nhat nhu ham c6
tham s6 ki€u int nhung gia tri trd ve la double va nguoc lai.

Tt ca cac ham template dinh nghia bat dau véi tir khoa template theo sau mot danh sach cac tham
s0 hinh thirc v6i ham template vay quanh trong cac ngoac nhon (< va >); Moi tham so6 hinh thic phai
duoc dat trude bai tir khoa class nhur:
template <class 7>
hoiac
template <class 7'/, class 72,...>
Céc tham sb hinh thirc cia mot dinh nghia template dugc su dung dé mo ta cac kiéu cua cac tham sb
cho ham, d€ mo ta ki€u tra vé ctia ham, va dé khai bao cac bién bén trong ham. Phan dinh nghia ham
theo sau va dugc dinh nghia giong nhu bat ky ham nao. Cha y tir khéa class sir dung dé mo ta cac
kiéu tham s6 ctia ham template thuc su nghia 1a "kiéu c6 san va ki€u nguoi dung dinh nghia bat ky".
Khi d6, ham tri tuyét dbi & trén viét theo ham template:
template <class T>
T MyAbs(T x)
{

return (x>=0)?x:-x;

}

Ham template MyAbs() khai bao mot tham s6 hinh thie 7 cho kiéu cia mot s6. T dugc tham khao
nhu mot tham so6 kiéu. Khi trinh bién dich phat hién ra mot 161 goi ham MyAbs() trong chuong trinh,
ki€u cua tham so thtr nhat cia ham MyAbs() dugc thay thé cho 7 thong qua dinh nghia template, va
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C++ tao mdt ham template déy du dé tra vé trj tuyét ddi cia mot sb cua kiéu dix liéu d3 cho. Sau do,
ham méi tao dugce bién dich. Chang han:

cout<<MyAbs(-2)<<endl;
cout<<MyAbs(3.5)<<endl;

Trong lan goi thir nhét, ham MyAbs() cb tham s6 thuc 1 int nén trinh bién dich tao ra ham int
MyAbs(int) theo dang ciia ham template, 1an thir hai s€ tao ra ham float MyAbs(float).

Mdi tham s6 hinh thirc trong mot dinh nghia ham template phai xuét hién trong danh sach tham s
cua ham to1 thi€u mot 1an. Tén cua tham s6 hinh thirc chi c6 thé st dung mot lan trong danh sach

tham s ciia phan dau template.

eIVi du 9.1: Sir dung ham template dé in cac gia tri cia mot mang c6 kiéu bat ky.

[ = File Edit Search Run Compile Debug Project Options Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

CT9_1.CPP| H=[1]1=
//Chuong trinh 9.1 I

#include <iostream.h>

template<class T>

void PrintArray (T *Array, const int Count)

for (int I = 0; I < Count; I++)

cout << Arrayl[I] << " ';

cout << endl;

int main ()

const int Countl = 5, Count2 = 7, Count3 = 6;

int Al[Countl] = {1, 2, 3, 4, 5};

float A2[Count2] = {1.1, 2.2, 3.3, 4.4, 5.5, 6.6, 7.7};
char A3[Count3] = "HELLO";

cout << "Array Al contains:" << endl;
PrintArray (Al, Countl); //Ham template kiéu int
cout << "Array A2 contains:" << endl;
PrintArray (A2, Count2); //Ham template kidu float
cout << "Array A3 contains:" << endl;
PrintArray (A3, Count3); //Ham template kiéu char

return 0;

1:3
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Chung ta chay vi du 9.1, két qua ¢ hinh 9.1

Hinh 9.1: Két qua cua vi dy 9.1

©IVi du 9.2: Ham template c6 thé c6 nhiéu tham sb.
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=11 1=0%1=

1: //Chuong trinh 9.2

2: #include <iostream.h>

4: template<class T>

5: T Max(T a, T b)

7: return (a>b)?a:b;

10: int main()

12: float A,B;

13: cout<<"Enter first number:";
14: cin>>A;

15: cout<<"Enter second number:";
16: cin>>B;

17: cout<<"Maximum:"<<Max (A,B) ;

18: return 0;

Chung ta chay vi du 9.2, két qua ¢ hinh 9.2

Hinh 9.2: Két qua cua vi du 9.2

Mot ham template c6 thé duge da ning hoa theo vai cach. Chung ta c6 thé cung cp cac ham
template khac ma mo ta cung tén ham nhung cac tham s6 ham khac nhau. Mgt ham template cting c6
thé dugc da nang hoa bdi cung cap ham non-template voi cung tén ham nhung céc tham s6 ham khac
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nhau. Trinh bién dich thuc hién mét xur 1y so sanh dé xéac dinh ham goi khi mgt ham duoc goi. Pau
tién trinh bién dich c6 gang tim va str dung mot ddi sanh chinh xac ma cac tén ham va cac kiéu tham
s6 ddi sanh chinh xé4c. Néu diéu nay thét bai, trinh bién dich kiém tra néu mot ham template da c6 ma
c6 thé phat sinh mot ham template voi mot ddi sanh chinh xac ctia tén ham va céc kiéu tham s6. Néu
mot ham template nhu thé duoc tim thay, trinh bién dich phat sinh va sir dung ham template thich
hop. Cha y xur ly d6i sanh nay voi cac template doi yéu cac d6i sanh chinh xac trén tat ca kiéu tham
sd-khong ¢6 cac chuyén doi tw dong duoc ap dung.

9.1.2 Cac 16p template:

Bén canh ham template, ngon ngir C++ con trang bi thém 16p template, 16p nay cling mang day du y
tuong cua ham template. Cac 16p template duoc goi 1a cac kiéu c6 tham s6 (parameterized types) boi
vi chung doi hoi mot hodc nhiéu tham s dé mo ta lam thé nao tiy chinh mot 16p template chung dé
tao thanh mdt 16p template cu thé.

Chung ta cai dat mot 16p Stack, thong thuong ching ta phai dinh nghia truée mot kiéu dir liéu cho
tung phan tur cua stack. Nhung diéu nay chi mang lai sy trong sang cho mot chuong trinh va khong
giai quyét duoc van dé tong quat. Do dé chung ta dinh nghia 16p template Stack.

Vidu9.3:
File TSTACK.H:
| = File Edit Search FRun Compile Debug Project Options Window Help
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

//TSTACK.H
//Lbép template Stack
#ifndef TSTACK H

#define TSTACK H

#include <iostream.h>

template<class T>

class Stack

private:

TSTACK.H

int Size; //Kich thudc stack

int Top;

T *StackPtr;

public:

Stack (int = 10);

~Stack ()

delete [] StackPtr;

int Push(const Té&);

int Pop(Té&) ;

int IsEmpty () const

return Top == -1;

int IsFull() const

return Top == Size - 1;
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e4File CT9 3.CPP:
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CT9_3.CPP| H=[1]1=

1: //CT9 3.CPP I
2: //Chuong trinh 9.3

3: #include "tstack.h"

4:

5: int main ()

6: {

7: Stack<float> FloatStack(5);

8: float F = 1.1;

9: cout << "Pushing elements onto FloatStack" << endl;

10: while (FloatStack.Push (F))

11: {

12: cout << F << ' ';

13: F 4= 1.1;

14: }

15: cout << endl << "Stack is full. Cannot push " << F << endl
l6: << endl << "Popping elements from FloatStack" <<
endl;

17: while (FloatStack.Pop(F))

18: cout << F << ' ';

19: cout << endl << "Stack is empty. Cannot pop" << endl;

20: Stack<int> IntStack;

21: int I = 1;

22: cout << endl << "Pushing elements onto IntStack" << endl;
23: while (IntStack.Push(I))

24: {

25: cout << I << " ',

26: ++I ;

27: }

28: cout << endl << "Stack is f32D Cannot push " << I << endl
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Chung ta chay vi du 9.3, két qua ¢ hinh 9.3

Hinh 9.3: Két quéa cta vi du 9.3

Ham thanh vién dinh nghia bén ngoai 16p template bit diu véi phan dau la
template <class 7>

Sau d6 mdi dinh nghig tuong tu mot dinh nghia ham thuong ngoai trir kiéu phén tir ludn luon duoc liét ké
tong quat nhu tham so ki¢u 7. Chang han:

template<class T>

int Stack<T>::Push(const T &Item)

Ngon ngit C++ con cho phép ching ta tao ra cac 16p template linh dong hon bang cach cho phép thay doi gia
tri cia cac thanh vién dit licu bén trong 16p. Khi d6 16p c6 dang cua mot ham véi tham so hinh thire.

Vidu9.4:

File TSTACK.H:
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10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

TSTACK.CPP|
//TSTACK.H

//Lbép template Stack
#ifndef TSTACK H

#define TSTACK H

#include <iostream.h>

template<class T,int Elements>

class Stack

private:

int Top;

T StackArray[Elements];
public:

Stack () ;

int Push(const T&);

int Pop(Té&);

int IsEmpty() const

return Top == -1;

}

int IsFull() const

{

return Top == Elements - 1;

template<class T,int Elements>

Stack<T,Elements>::Stack()



1:=3
| F1 Help F2 Save F3 Open Alt—F? Compile F? Make Fi8 Menu

File CT9 4.CPP:
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CT9_4.CPP| H=[1]1=

1: //CT9 3.CPP I
2: //Chuong trinh 9.4

3: #include "tstack.h"

4:

5: int main ()

6: {

7: Stack<float, 5> FloatStack;

8: float F = 1.1;

9: cout << "Pushing elements onto FloatStack" << endl;

10: while (FloatStack.Push (F))

11: {

12: cout << F << ' ';

13: F 4= 1.1;

14: }

15: cout << endl << "Stack is full. Cannot push " << F << endl
l6: << endl << "Popping elements from FloatStack" <<
endl;

17: while (FloatStack.Pop(F))

18: cout << F << ' ';

19: cout << endl << "Stack is empty. Cannot pop" << endl;

20: Stack<int, 10> IntStack;

21: int I = 1;

22: cout << endl << "Pushing elements onto IntStack" << endl;
23: while (IntStack.Push(I))

24: {

25: cout << I << " 'y

26: ++I;

27: }

28: cout << endl << "StacB3ils full. Cannot push " << I << endl
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Chung ta chay vi du 9.4, két qua ¢ hinh 9.4

Hinh 9.4: Két qua cua vi du 9.4

9.2 XU LY EXCEPTION (EXCEPTION HANDLING)

Xu ly exception 1a phuong thire thong nhat ctia C++ gitp lap trinh vién quéan 1y theo cing mot phong cach
dbi voi cac 16i phat sinh béi chuong trinh vao lac chay. Nho phuong thirc nay, ching ta co thé quy dinh cac
thi tuc can duoc thyc hién mot cach ty dong trong timg truong hop 16i. Piém quan trong nhat ma phuong
thirc xir Iy exception 14 sy bao dam cho chuong trinh khong chim dut tire thoi, dot ngdt hodc nhay téi doan
ma thyc hién khong dling.

9.2.1 Cac tir khéa try, catch va throw:

X ly exception cua C++ dung ba cau 1énh dugc thém vao ngdn ngtr C++, do 1a try, catch va throw.
Ba tir khoa nay tao nén mot co ché cho phép cac chuong trinh thong bao vdi nhau ve cac van dé bat
thuong va nghiém trong xay ra. Trong doan ma cua chung ta c6 ba ndi tham gia vao viéc phat hién
exception:

Khdi try danh dau doan ma ma chung ta nghi ngo c6 thé xay ra sai lam khi chay.

Khdi catch nanm ngay lién sau khdi try, chira doan ma lo giai quyét van dé bat
thudng xay ra goi 1a exception handler. C6 thé c6 nhiéu 1énh catch, mdi 1énh chuyén
mot loai exception. Trong mdi khéi catch co thé khai béo cho biét loai exception nao
chung ta mudn giai quyét.

Lénh throw la lam thé nao doan ma c6 van dé thong bao exception handler biét van
de phai giai quyeét.
332


file:///E:/gtrinh_TH108lthdt_/cn2.vnuit.edu.vn/gtrinh/TH108/Htm/Exe/CT9_4.EXE

Néu ¢ bat cir chd nao trong chuong trinh, ching ta phat hién mot diéu kién gy ra chuong trinh phai
thoat khdi try nhay vé mot exception handler, chiing ta c6 thé nén ra exception riéng ctia ching ta
bang cach dung 1énh throw. Lénh throw sir dung cti phap twong ty nhu 1énh return cho phép ching
ta nén ra bat cir bién nao dic biét (hodc biéu thirc gan) ma chiing ta mudn. Cha y riang kiéu bién
chung ta ném ra phai khép véi kiéu duogc khai bao trong khdi catch dau do.

try

Vi du 9.5: Minh hoa cac tir khoa try, catch va throw (Cac chuong trinh vé exception phai chay trén
Borland C++ 4.0 tr¢ 1€n)

[ = File Edit Search Run Compile Debug Project Options Window Help
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r=] 1=[1]1=]
1: //Chuong trinh 9.5 I

2: #include <iostream.h>
4: int main ()

6: cout<<"Start"<<endl;

7: try

9: cout<<"Inside block try"<<endl;

10: throw 100;

11: cout<<"This will not execute"<<endl;
13: catch(int I)

15: cout<<"Caught One! Number is "<<I<<endl;

17: cout<<"End"<<endl;

18: return 0;

Chang ta chay vi du 9.5, két qua & hinh 9.5

Hinh 9.5: Két qué cua vi du 9.5

Trong vi du 9.5, khdi try chi c6 vai cau 1énh (dong 7 dén 12), trong d6 c6 1énh:
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throw 100; //Ném ra tri 100

tri nay s& duoc bat bai khdi catch ngay sau khéi try. Chinh nhd khéi ndy ching ta tmg pho véi 16i
xay ra. Pay chinh 13 exception handler. N6 chi in tri bat 18i dwoc ra man hinh. Sau hoat dong cua
exception handler, dong diéu khién ctia chuong trinh khong tré vé ciu 1énh ¢ dong 11 ma tiép tuc véi
ciu 1énh sau khdi catch (dong 17).

Nhu vay mot sai 1am xdy ra, va mQt exception dugc ném ra trong khoi try thi quyén di€u khién s€
nhay vé khoi try va bat dau do tim trén cac khoi catch, khoi catch nao s€ giai quyét "bénh tinh" cua

minh (phan con lai ctia khdi try s& khong dugc thi hanh).

Néu khdi catch nao khdp voi loai exception duge ném ra thi doan ma trong khdi catch nay s€ duogc
thi hanh, va viéc thi hanh cham dat ¢ cuoi khoi catch.

Néu khong c6 khéi catch nao khop véi loai exception dugc ném ra thi chuong trinh s& do tim trén
call stack (stack chtra cac ham dugc goi) di tim lan 1én cap cao cac exception handler thich hop duoc

tim thay.

Néu khong co exception ndo duge ném ra thi cac catch s& khong dugce thi hanh (Ham terminate()
dugc goi, ham nay mac dinh goi ham abort()).

Bién duoc khai bao trong cau 1énh catch c6 thé thudc bat ctr kiéu dit liéu nao chung ta muén ném ra.
Pay c6 thé 1a kiéu dit liéu don gian (int, char *, ...) hodc bat ctr 16p nao chung ta da dinh nghia.
Ngoai ra chung ta c¢6 thé st dung ba dau chdm (...) nhu 1a kiéu exception trong khdi catch dé xir Iy
béf[ ky lgiéu clia exception nao va chi ding ¢ cudi ddi vai mot khi try. Exception handler sir dung ba
dau cham:

catch(...)

}
va dugc goi la ellipsis handler.
Chuy:

Bén trong exception handler chuong trinh cé thé tiép tuc hodc két thuc bang cach goi
ham exit() hoac abort().

Néu bén trong khéi try c6 dbi twong duoc tao ra thi khi chuong trinh bi d6i huéng do
1énh throw thi do6i tugng s€ bi huy trude khi chuong trinh bi doi hudng.

9.2.2 Cac tinh huéng xur ly exception:

o Khi mét exception khong bi bét
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Néu mot exception dugce ném ra trong truong hop sau khéi try khong co exception handler khong
khép thi ham terminate() dugc goi nham két thuc chuong trinh.

©IVi du 9.6:

= File Edit Search ERun

//Chuong trinh 9.6

1:

10:

11:

12:

13:

14:

15:

16:

17:

18:

19:

Compile Debug PFProject

#include <iostream.h>

int main ()

cout<<"Start"<<endl;

try

cout<<"Inside try block"<<endl;

throw 100;

cout<<"This will not execute"<<endl;

catch (long I)

cout<<"Caught One!

cout<<"End"<<endl;

return 0;

1:3

| F1 Help F2 Save

F3 Open

Number 1is "<<I<<endl;

Alt—-F? Compile

Chung ta chay vi du 9.6, két qua ¢ hinh 9.6
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Hinh 9.6: Két qua cua vi dy 9.6

o Ném mdt exception trong ham bat ky

Chung ta c¢6 thé ném mot exception tir trong bat ky ham nao mién 1a ham do6 s& duoc goi trong khoi
try.

©Vi du 9.7:
[= File Edit Search Run Compile Debug Project Options  Window Help
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26:

27:

CT9_7.CPP) H=[1]1=
//Chuong trinh 9.7 I

#include <iostream.h>

void MyTest (int Test)

cout<<"Inside MyTest (), Test is "<<Test<<endl;
if (Test)

throw Test;

int main ()

cout<<"Start"<<endl;

try

cout<<"Inside try block"<<endl;
MyTest (0) ;

MyTest (1) ;

MyTest (2) ;

catch (int I)

cout<<"Caught One! Number is "<<I<<endl;

cout<<"End"<<endl;

return 0;
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Hinh 9.7: Két quéa cta vi du 9.7

Tri duoc ném ra khong phai 1a trj tra vé ctia ham va c6 thé thudc kiéu bat ky tuy ching ta chon
(khong lién quan gi dén ki€u tra vé cia ham). Chu y rang 1énh return phuc hoi stack vé trang thai
trudc khi goi ham, trong khi 1énh throw tai 1ap stack nhu trudce khi vao khoi try.

a Khdi try bén trong ham

Chung ta c6 thé dat khoi try bén trong ham bat ky dé xir 1y exception lic chay sinh béi doan mi nao
d6 thudc ham.

©IVi du 9.8:
[ = File Edit Search Run Compile Debug Project Options  Window Help
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26:

| F1 Help F2 Save

//Chuong trinh 9.8

#include <iostream.h>

void MyHandler (int Tes

try

if (Test)

throw Test;

catch (int I)

cout<<"Caught One! Ex.

int main ()

cout<<"Start"<<endl;

MyHandler (1) ;

MyHandler (2) ;

MyHandler (0) ;

MyHandler (3) ;

cout<<"End"<<endl;

return 0;

1:=3
F3 Open

Alt-F? Compile

CT9_8.CPP

t)

#"<<I<<endl;

F? Make
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Hinh 9.8: Két qua cua vi du 9.8

o Nhiéu khoi catch

Chung ta c6 thé tao nhiéu exception handler. Mdi exception handler c¢6 nhiém vu bit mot exception
thudc kiéu nao do.

©AVi du 9.9:
[ = File Edit Search Run Compile Debug Project Options  Window Help
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CT9_9.CPP|
//Chuong trinh 9.9

#include <iostream.h>

void MyHandler (int Test)

try

if (Test)

throw Test;

else

throw "Value is zero";

catch (int I)

cout<<"Caught One! Ex. #"<<I<<endl;

catch (char *Str)

cout<<"Caught a string:"<<Str<<endl;

int main ()

cout<<"Start"<<endl;
MyHandler (1) ;
MyHandler (2) ;
MyHandler (0) ;
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Hinh 9.9: Két qué cua vi du 9.9

o Bat exception co kiéu bat ky

Chung ta c6 thé tao ra mot exception handler c6 kha nang bét exception c¢6 kié bat ky, day chinh 13
ellipsis handler.

©IVi du 9.10:
[ = File Edit Search Run Compile Debug Project Options  Window Help
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CT9_10.CPP|
//Chuong trinh 9.10

#include <iostream.h>

void MyHandler (int Test)

try

if (Test==0)

throw Test;

if (Test==1)

throw 'a';

if (Test==2)

throw 123.34;

if (Test==3)

throw "Test";

catch (int)

cout<<"Caught int"<<endl;

catch (double)

cout<<"Caught double"<<endl;

catch(...)

cout<<"Caught One"<<endl;
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Hinh 9.10: Két qua cua vi du 9.10

o Nén exception tir mot exception handler

C-++ cho phép mot exception handler ném mot exception ma nd bt duge. Mubn vdy, trong exception
handler ching ta chi ghi cau 1énh:

throw;

Bing cach nhu vay, mot exception handler chuyén exception ma né bat dugc cho khdi try khac chira
no.

©AVi du 9.11:
[ = File Edit Search Run Conpile Debug Project Options  Window Help
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CT9_11.CPP|
//Chuong trinh 9.11

#include <iostream.h>

void MyHandler ()

try

throw "Hello!";

catch (char *)

cout<<"Caught inside MyHandler () "<<endl;

throw; //Ném tiép ra ngoai

int main ()

cout<<"Start"<<endl;

try

MyHandler () ;

catch (char *)

cout<<"Caught inside main () "<<endl;

cout<<"End"<<endl;
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Start
iZaught indde WyHandler()

Zanght indde main)
End

Hinh 9.11: Két qua cta vi du 9.11

Trong chuong trinh ¢ vi du 9.11, khéi catch(char *) trong ham MyHandler() bt duoc mot chudi va
ném tiép ra ngoai. Do vay, khi ham MyHandler() dugc goi bén trong khdi try & ham main(), khdi
catch(char *) trong ham main() lai bit duoc chubi dé.

Véi co ché nay, chung ta c6 thé tao ra kha nang xu ly exception theo nhiéu cap bang cau trac
try/catch 16ng nhau. Nhing gi cap dudi (catch bén trong) khong giai quyét thi chuyén 1én cap trén
(catch bén ngoai) dé dat diém.

o Han ché vé kiéu cua mot exception

Nhu di noi, exception duge ném ra tir trong mot ham khong c6 lién quan gi dén tri tra vé cia ham
d6. Exception co thé thudc kiéu tuy y. Tuy nhién, néu can ching ta ciing c6 thé quy dinh kiéu cta
exception. Diéu nay goi 1a dic ta exception (exception specification). Dé thuc hién han ché, chung ta
phai thém throw vao dinh nghia ham. Dang tong quat:

<return type> <function name> (<parameter list>) throw (<type list>)

{

}

Trong d6 chi co cac exception c6 kiéu trong danh sach <type list> (phan cach bang dau phay) la
duoc ném ra tir ham. Nguoc lai, viéc ném ra cac exception thudc kiéu khac l1a chuong trinh két thic
bat thuong (goi ham unexpected(), mac dinh ham nay goi ham abort()).

Néu <type list> rdng thi cAm ném bat ky cai gi ra bén ngoai. Néu ham dang xét ¢d tinh vi pham thi
chuong trinh s& két thuc ngay béi ham unexpected().

©IVi du 9.12;
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//Chuong trinh 9.12

#include <iostream.h>

CT9_12.CPP

void MyHandler (int Test) throw

if (Test==0)

throw Test;

if (Test==1)

throw 'a';

if (Test==2)

throw 123.34;

int main ()

cout<<"Start"<<endl;

try

MyHandler (0) ;

catch (int)

cout<<"Caught int"<<endl;

catch (double)

cout<<"Caught double"<<endl;

catch (char)

348

(int, char,double)



1:3
| F1 Help F2 Save F3 Open Alt-F? Compile F? Make Fi8 Menu
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Hinh 9.12: Két qua cua vi dy 9.12

Chu ¥ rang quy dinh vira néu c6 hiéu luc ddi voi exception ném ra khoi ham tirc 13 trong truong hop
ham duogc goi bén trong mot khoi try. Doi voi truong hop khoi try dat bén trong, exception dugce
ném va bat bén trong ham van khong bi han ché.

9.2.3 Vidu:

edvi du 9.13: Chuong trinh sau 1a mot vi du vé xir 1y exception dé kiém tra 16i "chia cho zero".
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= CT9_13.CPP) 1=L1]1=]
1: //Chuong trinh 9.13 I
2: #include <iostream.h>
3: #include <string.h>
4:
5: //Pinh nghia mdét 1ép DivideByZeroError dé& st dung trong xu 1y
exception
6: //cho viéc ném mdt exception vdi mdt phép chia cho zero.
7: class DivideByZeroError
8: {
9: private:
10: char Message[l5];
11: public:
12: DivideByZeroError ()
13: |
14: strcpy(Message, "Divide by zero");
15: 1}
16: void PrintMessage () const
17: {
18: cout << Message;
19: }
20: };
21:
22: //Pinh nghia ham thuong sb. Pugc st dung dé minh hoa ném
23: //mdt exception khi 18i chia cho zero bit gdp
24: float Quotient (int Numl, int Num2)
25: {
26: if (Num2 == 0)
27: throw DivideByZeroError () ;
28: return (float) Numl /306h2;
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Hinh 9.13: Két qua cua vi duy 9.13

Toan bo cac vi du vé exception (tir vi du 9.5 dén 9. 13) dugc dua vao mdt project cua Borland C++

4.0 véi tén file nén 1a Project BC4.zip hodc workspace trong Visual C++ 6.0 véi tén file nén la
Project VC6.zip.
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