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GIOI THIEU

C++ 1a ngdn ngir 1ap trinh huéng ddi twong duoc md rong tir ngdn ngit C. Do vy, C++ ¢b uu

diém 1a ké thira dugc cac diém manh truyén thong ctia ngdén ngit C nhu uyén chuyén, twong thich
v6i cac thiét bi phan cung. Hién nay, C++ 1a mot ngdn ngit 1ap trinh phd bién, duoc giang day tai
cac truong dai hoc trong nudc va trén thé gidi va dic biét duoc st dung rong rdi cho nhu ciu phat

trién cua cong nghiép phdn mém hién nay. Tai liéu ndy khong nhitng nham gidi thiéu cho sinh

vién ngdn ngir 1ap trinh C++, ma con mong muon qua dé sinh vién cé the hiéu dugc tu tudng cua

phuong phéap 1ap trinh hudng dbi tugng noi chung. Noi dung cua tai li€u bao gém hai phfin chinh:

Phan thir nhat 13 1ap trinh nang cao v6i C++, bao gdm lap trinh C++ véi con trd va mang,
cac kiéu dit lidu c6 ciu tric ciing cac thao tac vio ra trén tép.

Phan thtr hai 13 1ap trinh hudng ddi tugng v6i C++, bao gom cac dinh nghia va cac thao
tac trén 16p dbi twong, tinh ké thira va tuong tng bdi trong C++, cach sir dung mot s6 16p
co ban trong thu vi¢n C++.

Noi dung tai lidu dugce t6 chirc thanh 7 chuong:

Chuong 1: Giéi thiéu tong quan vé cac phwong phap 1ap trinh

Trinh bay cac phuong phép lap trinh tuyén tinh, 1ap trinh cau tric va ddc biét, lam quen
voi cac khai ni¢m trong 1ap trinh hudng doi tuong.

Chuong 2: Con tré va mang

Trinh bay cach khai bao va sir dung céc kiéu con tré va mang trong ngon ngir C++.
Chuong 3: Kiéu dir lidu c6 cau tric

Trinh bay cach biéu dién va cai dit mot sb kiéu cau trac dit liéu triru trong trong C++. Sau
do, trinh bay cach ap dung cac kiéu dit li€u nay trong cac ing dung cu the.

Chuong 4: Vao ra trén tép

Trinh bay céc thao tac doc, ghi dit li¢u trén cac t¢p tin khac nhau: t¢p tin van ban va tép tin
nhi phan. Trinh bay cac cach truy nhép tép tin truc tiep.

Chuwong 5: Lép doi twong

Trinh bay cac khai niém mé dau cho 1ap trinh hudéng dbi tuong trong C++, bao gdm cach
khai bao va str dung 16p, cac thudc tinh cua 16p; cach khoi tao va huy bé doi tuong, cac
quy tac truy nhdp dén cac thanh phan cua l6p.

Chuong 6: Tinh ké thira va twong ing bi

Trinh bay cach thuc ké thira gifra cac 16p trong C++, cac nguyén tic truy nhap trong ké
thtra, dinh nghia nap chong cac phuong thic va tinh da hinh trong 13p trinh hudéng doi
tuong véi C++.

Chuwong 7: Mt s6 16p quan trong

Trinh bay cach st dung mot s 16p o sin trong thu vién chuan ciia C++, bao gdm céc 10p:
16p tap hop, 16p chuoi, 16p ngan x&p, 16p hang doi va 16p danh sach lién keét.

bé doc dugce cudn sach nay, sinh vién phai quen biét cac khai niém co ban vé 1ap trinh, c6 mot s6

k¥ nang lap trinh véi ngdén ngir C hodc C++. Cudn sach nay ciing c¢6 thé dung tai liéu tham khao
cho nhiing sinh vién mudn tim hiéu cac k§y thuat 1ap trinh nang cao va 1ap trinh huéng d6i tuong



v6i C++. Cubn sach nay co kém theo mot dia chuong trinh chita toan bd cac chuong trinh dugc
1y 1am minh hoa va cac bai tap trong cudn sach.

Mic du cac tac gia dd c6 nhiéu cb ging trong viéc bién soan tai liéu nay, song khong thé tranh
khoi nhitng thiéu sot. Rit mong nhan dugc nhimg ¥ kién déng gép quy bau tir cac sinh vién va cac
ban dong nghiép.
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CHUONG 1
GIOI THIEU VE CAC PHUONG PHAP LAP TRINH

Noi dung ctua chuong nay tap trung trinh bay cac phuong phap 1ap trinh:
e  Phuong phép lap trinh tuyén tinh
e  Phuong phép lap trinh huéng cau tric

e Phuong phép lap trinh hudng ddi tugng.

1.1 LAP TRINH TUYEN TINH

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

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

e Don luong: chi c6 mot luong cong viéc duy nhat, va cac cong viéc dugc thuc hién tuan tu
trong luong do.

Tinh chit

e U diém: Do tinh don gian, 1ap trinh tuyén tinh dugc tmg dung cho cic chwong trinh don
gian va c¢6 vu diém dé& hiéu.
e Nhuoc diém: Véi cac Gmg dung phirc tap, nguoi ta khong thé dung 1ap trinh tuyén tinh dé
giai quyét.
Ngay nay, lap trinh tuyén tinh chi ton tai trong pham vi cac modul nhé nhit cua cac phuwong phap
1ap trinh khéc. Vi du trong mot chuong trinh con cua 1ap trinh cAu trc, cac 1énh cling dugc thuc
hién theo tuan tu tir dau dén cubi chuong trinh con.

1.2 LAP TRINH HUONG CAU TRUC

1.2.1 Pic trung ciia lap trinh hwéng ciu tric

Trong lap trinh huéng ciu triic, chuong trinh chinh duoc chia nhé thanh cac chuong trinh con va
mdi chuong trinh con thuc hién mot cong viée xac dinh. Chuong trinh chinh s& goi dén chuong
trinh con theo mot giai thuat, hodc mat cau trac duge xac dinh trong chuong trinh chinh.

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

Dac trung

bac trung co ban nhat cua 1ap trinh cau truc thé hién & moi quan hé:
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Chuwong trinh = Cau tric dir liéu + Giai thuat
Trong do:
e Ciu tric dir liéu 13 cach t6 chirc dit liéu cho viéc xir Iy béi mot hay nhiéu chwong trinh
nao do.
e Giai thuat la mot quy trinh dé thuc hién mot cong viéc xac dinh
Trong chwong trinh, giai thudt ¢ quan hé phy thudc vao cau trac dit lidu:

e Mot ciu trac dit lidu chi phu hop voi mot s6 han ché cac giai thuat.

Néu thay d6i cau trac dit liéu thi phai thay d6i giai thuat cho phu hop.

Mot giai thuat thudng phai di kém v6i mot cau trac dit liéu nhat dinh.

Tinh chit

e Moi chuong trinh con c6 thé duoc goi thuc hién nhiéu lan trong mét chuong trinh chinh.

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

e Céc ngon ngir 1ap trinh cau trac cung cap madt so cau trac 1€nh diéu khién chuong trinh.
Uu diem

e Chuong trinh sang sua, d& hiéu, dé theo dai.

e Tu duy giai thuat ro rang.

Nhuwoe diém

e Lap trinh cAu trac khong hd trg manh viéc st dung lai ma nguén: Giai thuét luén phuy
thudc chit ché vao cau tric dit lidu, do d6, khi thay ddi cau trac dir lidu, phai thay doi giai
thuat, nghia 12 phai viét lai chuong trinh.

e Khong phu hop véi cac phan mém 16n: tu duy cdu tric vi cac giai thut chi phu hop voi
cac bai toan nho, ndm trong pham vi mét modul cia chuong trinh. Véi dy an phﬁn mém
16n, 1ap trinh cAu tric to ra khong hiéu qua trong viée giai quyét mdi quan hé vi mé gitra
cac modul ctia phan mém.

Vin de

Vén d& co ban cua lap trinh ciu trac 12 bang cach nao dé phan chia chwong trinh chinh thanh cac
chuong trinh con cho phit hop vdi yéu cau, chirc ning va muc dich ctia mdi bai toan. Thong
thuong, dé phan ra bai toan trong lap trinh ciu trac, ngudi ta sir dung phuong phép thiét ké trén
xudng (top-down).

1.2.2 Phuong phap thiét ké trén xudng (top-down)

Phuong phap thiét ké top-down tiép can bai toan theo hudng tir trén xudng dudi, tir tong qat dén
chi tiét. Theo d6, mot bai toan dugce chia thanh cac bai toan con nhd hon. Mdi bai toan con lai
duoc chia nhé tiép, néu c6 thé, thanh céac bai toan con nhod hon nita. Qua trinh nay con dugc goi la
qué trinh 1am min dan. Qu4 trinh nay s& dimg lai khi cac bai toan con khong can chia nho thém
6
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nira. Nghia 1a khi mdi bai toan con déu c6 thé giai quyét bang mot chuong trinh con v&i mot giai
thuat don gian.

Vi du, sir dung phuong phép top-down dé giai quyét bai toan xdy mot cin nha méi. Chung ta ¢
thé phan ra bai toan theo cac budc nhu sau:

e O murc tht nhét, chia bai todn xdy nha thanh cac bai toan nhé hon nhu lam méng, d6 cot,
d6 tran, xay tuong, lop mai.

e O muc tht hai, phan ri cac cong viéc & mirc thir nhat nhu viéc lam méng nha c6 thé phan
ra tiép thanh cac cong vi¢c dao mong, gia ¢ nén, 1am khung sit, 46 bé tong; cong viéc db
cot duoc phﬁn ra thanh ...

e O miic thir ba, phan ra cic cong viéc ctia murc thir hai nhu viéc ddo méng c6 thé phan chia
tiép thanh cc cong viéc nhu do dac, cim mdc, ching day, dao va kiém tra mong. Viéc gia
¢ nén duoc phén ra thanh ...

Qué trinh phan rd c¢6 thé dimg & muc nay, boi vi cic cong viée con thu duoc nhu do dac, cim
méc, chdng day, dao... co thé thuc hién duoc ngay, khong can chia nho thém nira.
Luu y:

e Cung str dung phuong phap top-down vdi cling mot bai toan, nhung c6 thé cho ra nhiéu
két qua khac nhau. Nguyén nhéan 1a do sy khac nhau trong ti€u chi dé phan ra mét bai toan
thanh céc bai toan con.

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

o O mirc thir nhét, chia bai toan xdy nha thanh cac bai toan nho hon nhu lam phdn gé, 1am
phan sit, lam phan bé tong va lam phan gach.

e O mirc thir hai, phan rd cac cong viéc & mirc thit nhat 1a lam phan gé c6 thé chia thanh cac
cong viéc nhu xé gd, gia cong gd, tao khung, lap vao nha. Viéc lam sat c6 thé chia nho
thanh...

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

1.3 LAP TRINH HUONG POI TUQONG

1.3.1 Lap trinh hwéng dbi twong
Trong lap trinh huéng d6i tuong:

e Nguoi ta coi cic thuc thé trong chwong trinh 1a cac ddi tuong va sau d6 triru twong hoa d6i
tugng thanh 16p ddi tuong.

e Dit liéu duoc t6 chirc thanh cac thudc tinh ciia 16p. Nguoi ta ngan chin viée thay doi tuy
tién dit liéu trong chuong trinh bang cic cach gii han truy nhap nhu chi cho phép truy
nhap dir liéu thong qua d6i twong, thong qua cac phuong thic ma dbi tuong dugc cung
cap...

e Quan hé giita cac ddi twong 14 quan hé ngang hang hodc quan hé ké thira: Néu 16p B ké
thira tir 16p A thi A dugc goi 14 I6p co sé va B duoc goi 1a [6p dan xudt.
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Ngon ngit 1ap trinh hudng d6i twong phd bién hién nay 1a Java, C++, C#..Mic du C++ ciing ¢

nhitng dic trung co ban cua 1ap trinh hudng d6i tuong nhung van khong phai 1 ngdn ngit 1ap

trinh thuan hudng di tuong.

Ddc trung

Lap trinh hudng d6i tuong 6 hai dic trung co ban:

Pong goi dir lieu: dir licu luén dugc t6 chire thanh cac thudc tinh cta 16p dbi tugng. Viéc
truy nhap dén di liéu phai thong qua cac phuong thirc cia dbi tuong 16p.

Sir dung lai ma ngudn: viéc st dung lai ma ngudn duoc thé hién thong qua co ché ké
thira. Co ché nay cho phép cac 16p ddi tugng c6 thé ké thira tir cac 16p dbi tugng khac. Khi
d6, trong cac 16p dan xuét, c6 thé sir dung cac phuong thirc (md ngudn) cua cac 16p co s&
ma khong can phai dinh nghia lai.

Uu diém

Lap trinh hudng doi twong cdé mot so vu dieém noi bat:

Khong con nguy co dit lidu bi thay ddi tu do trong churong trinh. Vi dir liéu da dugc dong
g6i vao cac dbi trong. Néu mudn truy nhdp vao dir liéu phai thong qua cac phuong thirc
dugc cho phép cua ddi tuong.

Khi thay d6i ciu trac dir liéu ctia mot ddi twong, khong can thay doi ma ngudn cia cac dbi
tuong khac, ma chi can thay d6i mot sé thanh phan ciia ddi tugng dan xuét. Diéu nay han
ché sy anh huéng xau cua viée thay ddi dir liéu dén cac ddi twong khac trong chuong
trinh.

C6 thé sir dung lai ma ngudn, tiét kiém tai nguyén, chi phi thoi gian. Vi nguyén tic ké
thira cho phép céac 16p dan xuat sir dung cac phuong thirc tir 16p co s& nhu nhitng phuong
thirc ciia chinh n6, ma khong can thiét phai dinh nghia lai.

Phu hop véi cac du 4n phan mém 16n, phirc tap.

1.3.2 Mt s6 khai niém co ban

Trong muc nay, chiing ta s€ lam quen véi mdt so khai niém co ban trong lap trinh hudng doi

tuong. Bao gém:

Khai niém d6i tugng (object)
Khai niém dong goi dir 1iéu (encapsulation)
Khai niém ké thira (inheritance)

Khai ni¢m da hinh (polymorphism)

Doi twong (Object)

Trong lap trinh huéng dbi twong, d6i twong duoc coi 1a don vi co ban nho nhét. Cac dir diéu va
cach xtr Ii chi 14 thanh phan cia dbi twong ma khong dugc coi 1a thyuc thé. Mot ddi twong chira cac

dit liéu cua riéng no, dong thdi co cac phuong thirc (hanh dong) thao tac trén cac dit liéu do:

Poi twong = dir liéu + phwong thire
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Lop (Class)

Khi c¢6 nhiéu déi trong gidng nhau vé mit dir liéu va phuong thirc, chiing dwoc nhom lai véi nhau
va goi chung la 16p:
e L6p la su triru twgng hoa cua ddi tuong

e Ddi trong 1a mot thé hién cua 16p.

Dong goi dir liéu (Encapsulation)

e Céc dir liéu dugc dong gbi vao trong ddi twong. Mdi dir liéu c6 mdt pham vi truy nhap
riéng.
e Khong thé truy nhap dén dit liéu mot cach tu do nhu 1ap trinh cau tric
e Mubn truy nhap dén cac dir liéu da dugc bao vé, phai thong qua cac ddi twong, nghia 1a
phai st dung cac phuwong thirc ma ddi tuong cung cap méi co thé truy nhap dén dir lidu
ctia ddi tuong do.
Tuy nhién, vi C++ chi 1a ngon ngir 1ap trinh nira dbi tugng, cho nén C++ van cho phép dinh nghia
céc bién dir liéu va cac ham tu do, day 1a két qua ké thira tir ngon ngir C, mot ngdn ngit 1ap trinh
thuan cu truc.

Ké thira (Inheritance)

Tinh ké thira cia 13p trinh hudng ddi twong cho phép mot 16p c6 thé ké thira tir mot s6 16p da ton
tai. Khi d6, 16p méi c6 thé str dung dir liéu va phuong thirc cia cac 16p co so nhu 13 ctia minh.
Ngoai ra, 16p dan xuat con c6 thé bo sung thém mot sé dir liéu va phuong thirc. Uu diém cua ké
thira 12 khi thay doi dir liéu cia mot 16p, chi can thay ddi cac phuong thirc trong pham vi 16p co s
ma khong can thay ddi trong cac 16p dan xuét.

Da hinh (Polymorphsim)

Da hinh 1a khai niém ludn di kém véi ké thira. Do tinh ké thira, mot 16p c6 thé sir dung lai cac
phuong thure cta 16p khac. Tuy nhién, néu can thiét, 16p dan xuat cling c6 thé dinh nghia lai mot
s6 phuong thirc cta 16p co s6. D6 1a sy nap chong phuong thirc trong ké thira. Nho sy nap chong
phuong thie ndy, ta chi can goi tén phuong thirc bi nap chdng tir dbi trong ma khong can quan
tam do 1a di twong cua 16p nao. Chuong trinh s& tu dong kiém tra xem dbi twong 1a thudc kiéu
16p co sé hay thudc 16p dan xuét, sau d6 s& goi phuong thirc trong tng véi 16p d6. D6 1a tinh da
hinh.

1.3.3 Lap trinh hwéng dbi twong trong C++

Vi C++ 1a mot ngdn ngit 1ap trinh dugc mé rong tir mot ngdn ngir 1ap trinh cu tric C nén C++
duoc xem 13 ngdn ngir 14p trinh nira hudng ddi twong, nira hudng cau truc.

Nhiing dic trung hwéng déi twong ciia C++

e Cho phép dinh nghia 16p ddi tuong.
e Cho phép déng gbi dit lidu vao cac 16p ddi tuong. Cho phép dinh nghia pham vi truy nhap
dir liéu cua 16p bang cac tir khoa pham vi: public, protected, private.
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Cho phép ké thira 16p voi cac kiéu ké thira khac nhau tuy vao tir khoa dan xuat.

Cho phép 16p din xuat sir dung cac phuong thic cia 16p co so (trong pham vi quy dinh).

Cho phép dinh nghia chong phuong thirc trong 16p dan xut.

Nhiing han ché huwéng doi twong ciia C++

Nhirng han ché nay 1a do C++ dugc phat trién tir mot ngdn ngir 14p trinh thuan cau trac C.
e Cho phép dinh nghia va sir dung cac bién dit liéu ty do.
e Cho phép dinh nghia va str dung cac ham tu do.

e Ngay ca khi dit liéu dugc dong goi vao 16p, dit liéu van co thé truy nhap truc tiép nhu dir
liéu ty do bdi cac ham ban, 16p ban (friend) trong C++.

TONG KET CHUONG 1
Chuong 1 d3 trinh bay tong quan vé cac phuong phép lap trinh hién nay. Noi dung tap trung vao
ba phuong phép 1ap trinh c6 li€n quan truc ti€p dén ngdn ngir 1ap trinh C++:

e Lap trinh tuyén tinh

e Lap trinh hudng ciu tric

e Lap trinh hudng ddi tuong.

C++ 1a ngdn ngit lap trinh dwoc mé rong tir ngdn ngit 1ap trinh céu trac C. Do d6, C++ vira c6
nhing dic trung cta 1ap trinh ciu triic, vira c6 nhitng dic trung cta 1ap trinh huéng di tugng.

10
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CHUONG 2
CON TRO VA MANG

No6i dung cta chuong nay tap trung trinh bay cac van dé co ban lién quan dén céac thao tac trén
kiéu dir liéu con tré va mang trong C++:

e Khai ni€m con trd, cach khai bdo va str dung con tro.

e Moi quan hé giira con tré va mang

e Con tro ham

e Cip phat bd nhé cho con tro

2.1 KHAI NIEM CON TRO

2.1.1 Khai bao con tré
Con tro 1a mot bién dic biét chta dia chi ciia mot bién khac. Con tro co cung kiéu dit liéu véi kiéu
dir liéu ctia bién ma né tro t¢i. Ca phap khai bao mot con tro nhu sau:
<Kiéu d@ liéu> *<Té&n con tro>;
Trong do:
e Kiéu dir liéu: Co thé 1a cac kiéu dit liéu co ban caua C++, hodc 1a kiéu dit liéu ¢ chu tric,
hoic 1a kiéu dbi twong do ngudi dung ty dinh nghia.
e Tén con tré: Tuan theo qui tic dat tén bién cua C++:
- Chi duoc bit dau bang mot ki ty (chit), hodc dau gach dudi « .
- Bitdu tir ki tu thir hai, c6 thé c6 kiéu ki t s6.
- Khéng co diu trong (space bar) trong tén bién.
- Co phan biét chir hoa va chir thuong.
- Khong gi6i han d6 dai tén bién.
Vi duy, @ khai bao mot bién con tro ¢6 kiéu 12 int va tén la pointerInt, ta viét nhu sau:
int *pointerInt;
Luuy

3T 32

e (o thé viét dau con tro ngay sau kiéu dit liéu, nghia 1 hai cach khai bao sau la twong
duong:
int *pointerInt;
int* pointerInt;
e (Céc cach khai bao con tro nhu sau la sai ct phap:
*int pointerInt; // Khai bdo sai con trd

int pointerInt*; // Khai b&o sai con tro

2.1.2 Sir dung con tré

Con tré duoc str dung theo hai cach:

11
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e Dung con tro dé luu dia chi ciia bién dé thao tac

e Lay gia tri ciia bién do con tro tro dén de thao tac

Dung con tré dé luu dia chi cua bién

Ban than con trd s& dugc tro vao dia chi cua mot bién co cung kiéu dir liéu vé6i nod. Cu phéap cua
phép gan nhu sau:

<Tén con tro> = &<tén bién>;
Luwuy

e Trong phép toan nay, tén con tré khong cé dau “*”.

Vi du:

int x, *px;

pPxX = &X;
s& cho con tré px c6 kiéu int tré vao dia chi cua bién x c6 kiéu nguyén. Phép toan s<Tén bién>
s& cho dia chi cta bién twong tmg.

Lay gia tri cua bién do con tré tro dén

Phép lay gia trj ctia bién do con trd trd dén duoc thyuc hién bang cach goi tén:

*<Tén con trodé>;

e Trong phép toan nay, phai c6 dau con tré “*”. Néu khong co ddu con tro, s& trd thanh
phép 13y dia chi cta bién do con tré tro t6i.

Vidu
int x = 12, y, *px;
px = &y;
*PX = X;

Qua trinh dién ra nhu sau:

intx =12, y, *px; x=12 y=0 px [—»null
px = &y; x=12 y=0 [« px
pPX=X; x=12 y=x =12 |« px

con trd px van tro tdi dia chi bién y va gia tri ciia bién y sé la 12.

Phép gan giita cac con tro
Céc con tro cung kiéu c6 thé gan cho nhau thong qua phép gan va lay dia chi con tro:
<Tén con trd 1> = <Tén con trd 2>;
Luuy
e Trong phép gan giita cac con tro, bt budc phai ding phép lay dia chi ciia bién do con tro

33 32

tro toi (khong c6 dau trong tén con tro) ma khong duoc ding phép liy gia tri cia

bién do con tro tro toi.
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Hai con tré phai cing kiéu. Trong trudng hop hai con tro khac kiéu, phai st dung céc
phuong thirc ép kiéu twong tu nhu trong phép gan cac bién thong thuong co kiéu khac

nhau.
Vi du:

int x = 12, *px, *py;

pPxX = &X;

Py = pPX;
int x = 12, *px, *py; x=12 px [—pnull py F—null
px = &x; x=12 4 px py F——»null
py = px; x=12 4— px Py

con trd py cling tré vao dia chi ciia bién x nhu con tré px. Khi d6 *py ciing c6 gié tri 12 gidng nhu

*px va la gia tri cua bién x.

Chuong trinh 2.1 minh hoa viéc ding con tré giita cac bién ctia mot chuong trinh C++.

Chuwong trinh 2.1
#include <stdio.h>
#include <conio.h>
void main (void) {

int x = 12, *px, *py;

cout << ”"x = 7" << x << endl;

cout << "*px = *px+20, x = "7 << x << endl;

Py = pPX;
*py += 15; // N6i dung cua py la 47

cout << "py = px, *py +=15, x =

pPx = &%X; // Con trd px trd tdi dia chi cua x
cout << "px = &x, *px = " << *px << endl;
*px = *px + 20; // No6i dung cua px la 32

// Cho py trd téi chd ma px trd: dia chi cua x

7 <K<K x << endl;

Trong chuong trinh 2.1, ban dau bién x c¢6 gia tri 12. Sau do, con tré px tré vao dia chi cua bién x

nén con trd px ciing c6 gia tri 12. Tiép theo, ta ting gia tri cta con trd px thém 20, gié tri ctia con

tro px 14 32. Vi px dang tro dén dia chi ctia x nén x ciing c6 gié tri 1a 32. Sau do, ta cho con trd py

tré dén vi tri ma px dang tro t6i (dia chi ciia bién x) nén py ciing co gié tri 32. Cudi cung, ta ting

gid tri cta con troé py thém 15, py s& c6 gia tri 37. Vi py ciing dang tro dén dia chi ciia x nén x

cling ¢6 gi tri 37. Do d6, vi du 2.1 s& in ra két qua nhu sau:

13
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x = 12

pPx = &x, *px = 12

*px = *px + 20, x = 32

Py = px, *py += 15, x = 37

2.2 CON TRO VA MANG

2.2.1 Con tré va mang mt chiéu
Ming mét chiéu
Trong C++, tén mdt mang duoc coi la mat kiéu con tré héng, dugc dinh vi tai mQt vung nhd xac
dinh va dia chi ciia tén mang trung véi dia chi cta phan tir dau tién ctia mang.
Vi du khai bao:
int A[5];
thi dia chi ciia mang A (ciing viét 1a A) s& tring véi dia chi phan tir dau tién cia mang A (1a
&A[0]) nghia la:
A = &A[0];

Quan hé giira con tro va mdng
Vi tén cia mang dugc coi nhu mot con trd hz"mg, nén no cé thé duoc gan cho mét con tré co cung
kiéu.
Vi du khai bao:
int A[5] = {5, 10, 15, 20, 25};
int *pa = A;

int A[5]= {5, 10, 15, 20, 25}; A > A[0]=5 [ A[1]=10 [ A[2]=15 [ A[3]=20 [ A[4]=25
int *pa = A; A B A[01=5 | A[1]=10 | A[2]=15 | A[3]=20 | A[4]=25
A
pa

thi con tré pa sé tro dén mang A, tlrc 1a tro dén dia chi cua phﬁn ti A[0], cho nén hai khai bao sau
la tuong duong:

pa = A;

pa = &A[O0];
Vi khai bao nay, thi dia chi tro toi ciia con tro pa 1a dia chi ciia phan tir A[0] va gia tri ctia con trd
pa la gia tri ctia phan tir A[0], tirc 13 *pa =5;

Phép todan trén con tro va mang

Khi mét con tro tro dén mang, thi cac phép toan ting hay giam trén con tro sé tuong tmg v4i phép
dich chuyén trén mang.
Vi du khai bao:

int A[5] = {5, 10, 15, 20, 25};
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int *pa = &A[2];
thi con tré pa s& tro dén dia chi ciia phan tir A[2] va gid tri cia pa 13: *pa = A[2] = 15.
Khi do, phép toan:
pa = pa + 1;
s& dua con trd pa tro dén dia chi ctia phan tir tiép theo ctia mang A, d6 1a dia chi ciia A[3]. Sau do,
phép toan:
pa = pa - 2;

s& dua con tro pa tro dén dia chi ctia phan tir A[1].

int A[5] = {5, 10, 15, 20, 25}; A P A[0]=5 | A[1]=10 | A[2]=15 | A[3]=20 [A[4]=25
int *pa = &A[2]; A »{ A[0]=5 | A[1]=10 | A[2]=15 | A[3]=20 | A[4]=25
A
pa
pa=pa+1; A B A[0]=5 | A[1]=10 | A[2]=15 | A[3]=20 | A[4]=25
A
pa
pa=pa-2; A B A[0]=5 | A[1]=10 | A[2]=15 | A[3]=20 | A[4]=25
A
pa

Luuy:

e Hai phép toan pa++ va *pat++ c6 tac dung hoan toan khac nhau trén mang, pa++ la thao
tac trén con tro, tic 1a trén bo nhd, nd s& dua con tré pa tro dén dia chi cta phan tir tiép
theo clia mang. *pa++ 1a phép toan trén gia tri, nd ting gia tri hién tai ciia phan tir mang
1én mot don vi.

Vi du:
int A[5] = {5, 10, 15, 20, 25};
int *pa = &A[2];
thi pa++ la tuong duong voi pa = sA[3] va *pa = 20.

nhung *pa++ lai tuong duwong voi pa = sA[2] va *pa = 15+1 = 16, A[2] = 16.
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int A[5]= {5, 10, 15, 20, 25}; A P A[0]=5 [ A[1]=10 [ A[2]=15 [ A[3]=20 [ A[4]=25
int *pa = &A[2]; A p{ A[0]=5 | A[1]=10 | A[2]=15 | A[3]=20 | A[4]=25
A
pa
pa++; A p{ A[0]=5 | A[1]=10 | A[2]=15 | A[3]=20 | A[4]=25
A
pa
Nhung *pa ++; A B A[0]=5 | A[1]=10 | A[2]=16 | A[3]=20 |A[4]=25
A
pa

e Trong truong hop:
int A[5] = {5, 10, 15, 20, 25};
int *pa = &A[4];
thi phép toan pa++ s& dua con tré pa tréo dén mot dia chi khong xac dinh. Li do 13 A[4] 1a
phan tir cudi ciia mang A, nén pa++ s& tré dén dia chi ngay sau dia chi ciia A[4], dia chi
nay nam ngoai ving chi sé ciia mang A nén khong xac dinh. Tuong ty v6i trudng hop
pa=&A[0], phép toan pa-- ciing dwa pa tro dén mot dia chi khong xac dinh.

int A[5] = {5, 10, 15, 20, 25}; A P A[0]=5 [ A[1]=10 [ A[2]=15 [ A[3]=20 [ A[4]=25
int *pa = &A[2]; A p{ A[0]=5 | A[1]=10 | A[2]=15 | A[3]=20 | A[4]=25
A
pa
pa++; A | A[0]=5 | A[1]1=10 | A[2]=15 | A[3]=20 |A[4]=25 null
- f
pa = &A[0]; A » A[0]=5 | A[1]1=10 | A[2]=15 | A[3]=20 |A[4]=25
A
pa
— null A B A[0]=5 | A[1]=10 | A[2]=15 | A[3]=20 | A[4]=25
B

e Vimang A 14 con trd hing, cho nén khong thé thuc hién cic phép toan trén A ma chi cd
thé thuc hién trén cac con tro tré dén A: cac phép toan pa++ hodc pa--1a hop 1¢, nhung cac
phép toan A++ hoac A--la khong hop 1€.

Chuong trinh 2.2a minh hoa viéc cai dat madt thu tuc sép xép cac phén tor cua mOt mang theo cach
thong thuong.
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Chwong trinh 2.2a
void SortArray(int A[], int n){
int temp;
for (int 1=0; i<n-1; 1i++)
for (int j=i+1; Jj<n; J++)
if(A[L] > A[JD)A{
temp = A[i];
A[i] = A[3];

A[j] = temp;

Chuong trinh 2.2b cai dat mot thi tuc twong ty bang con tré. Hai thu tuc nay c6 chirc ning hoan
toan gidng nhau.

Chwong trinh 2.2b
void SortArray(int *A, int n) {
int temp;
for(int 1i=0; i<n-1; i++)
for (int j=i+1; j<n; J++)
1f (¥ (A+1) > *(A+])){
temp = * (A+1);
*(A+1) = *(A+]);
*(A+7) = temp;

Trong chuong trinh 2.2b, thay vi dung mot mang, ta ding mot con tré dé tro dén mang can sap
xép. Khi do, ta co thé dung cac thao tac trén con trd thay vi cac thao tac trén cac phan tir mang.

2.2.2 Con tré va mang nhiéu chiéu
Con tro va mdang nhiéu chiéu

Mot cau hoi dit ra 1a néu mot ma tran mot chiéu thi tuong duong voi mot con trd, vay mot mang
nhiéu chiéu thi twong dwong vai con tro nhu thé nao?
Xét vi du:
int A[3][3] = {
{5, 10, 15},
{20, 25, 30},
{35, 40, 45}
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Khi @6, dia chi ciia ma tran A chinh la dia chi cua hang dau tién cua ma tran A, va cling la dia chi
cua phan tir dau tién cua hang dau tién ciia ma tran A:

e Dia chi cia ma tran A: A = A[0] = *(A+0) = &A[0][0];
e Dia chi cia hang thtr nht: A[1l] = *(A+1) = &A[1]1[0];

e Dia chi cua hang thtr i: Ali] = *(A+i) = &A[i][0];

e Dia chi phan tir GA[L1[§] = (*(B+i)) + 3;

e Gié tri phan tir A[L][3] = *((*(a+1)) + 3);

Nhu vay, mot mang hai chiéu co thé thay thé bang mdt mang mot chi€u cac con tro cung kieu:

int A[3][3];
c6 thé thay thé bang:
int (*A) [3];

Con tro tro toi con tro

Vi mot mang hai chiéu int A[3][3] c¢6 thé thay thé bing mot mang cac con trd int (*A)[3]. Hon
nita, mot mang int A[3] lai ¢6 thé thay thé bang mot con tré int *A. Do vdy, mot mang hai chiéu
c6 thé thay thé bang mdt mang cac con tro, hodc mot con trd tro dén con tré. Nghia 13 cac cach
viét sau 13 twong duong;

int A[3][3];

int (*A) [3];

int **A;

2.3 CON TRO HAM

Mic du ham khong phai la mot bién cu thé nén khéng c6 mét dia chi xac dinh. Nhung trong khi
chay, mdi mot ham trong C++ ciing c6 mot viing nhé xac dinh, do vay, C++ cho phép dung con
tré dé tro dén ham. Con tré ham dugc dung dé truyén tham sb c6 dang ham.

Khai bao con tro ham

Con tré ham dugc khai bdo twong tw nhu khai bdo nguyén mau ham thong thuong trong C++,

Cexod

ngoai trur viéc ¢6 thém ki hi¢u con tro trude tén ham. Ca phap khai bao con tré ham nhu sau:
<Kiéu dit liéu tra vé> (*<Tén ham>) ([<Cac tham sb6>]);
Trong do:
e Kiéu dir liéu tra vé: 1a cac kiéu dit liéu thong thuong ctia C++ hoic kiéu do ngudi dung
tu dinh nghia.
e Tén ham: tén do nguoi ding ty dinh nghia, tuan thu theo quy tic dat tén bién trong C++.
e Cac tham sb: c6 thé c6 hodc khong (phan trong dau “[]” 13 tuy chon). Néu c¢6 nhidu tham
s6, mdi tham sb duoc phan cach nhau boi déu phay.
Vi du khai bao:
int (*Calcul) (int a, int b);
1a khai bao mot con trd ham, tén 1a Calcul, c6 kiéu int va c6 hai tham sd cling la kiéu int.

Luuy:
18
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e Diu “()” bao boc tén ham 1a can thiét dé chi ra rang ta dang khai bao mot con trd ham.
Néu khong c6 dau ngoic don nay, trinh bién dich s& hiéu rang ta dang khai bio mot ham
thong thudng va co gid tri tra vé 1a mot con tro.

Vi duy, hai khai bao sau la khac nhau hoan toan:
// Khai bdo mdét con trd ham
int (*Calcul) (int a, int b);
// Khai bdo mdt ham tra vé kiéu con trd

int *Calcul (int a, int Db);

S dung con tro ham
Con tro ham dugc dung khi can goi mot ham nhu 1a tham s6 ctia mot ham khac. Khi d6, mot ham
dugc goi phai ¢ khudén miu giéng vai con tré ham da dugc khai bao.
Vi duy, véi khai bao:
int (*Calcul) (int a, int b);
thi ¢6 thé goi cac ham c6 hai tham s6 kiéu int va tra vé ciing kiéu int nhu sau:
int add(int a, int b);
int sub(int a, int b);
nhung khong duoc goi cac ham khéc kiéu tham sé hodc kiéu tra vé nhu sau:
int add(float a, int b);
int add(int a);
char* sub(char* a, char* b);

Chuong trinh 2.3 minh hoa vi¢c khai bao va st dung con tré ham.

Chwong trinh 2.3
#include <ctype.h>

#include <string>

// Ham c6é6 st dung con tré ham nhu tham sé
void Display(char[] str, int (*Xtype) (int c)) {
int index = 0;
while (str[index] != *\0’) {
cout << (*Xtype) (str[index]); // St dung con trd ham
index ++t;
}

return;

// Ham main, dung 1di goi ham dén con trd ham
void main () {

char input[500];

cout << “Enter the string: ”;

cin >> input;
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char reply;

cout << “Display the string in uppercase or lowercase (u,1l):

cin >> reply;

if (reply == ‘1’) // Hién thi theo dang lowercase
Display(str, tolower);

else // Hién thi theo dang uppercase
Display(str, toupper);

return;

”.
14

Chuong trinh 2.3 khai bao ham Display() c¢6 str dung con tré ham c6 khuén mau

int (*Xtype) (int c);

Trong ham main, con tr6 ham nay duogc goi bdi hai thé hi¢n la cdc ham tolower() va ham

toupper(). Hai ham nay duoc khai bao trong thu vién ctype.h véi mau nhu sau:
int tolower (int c);

int toupper (int c);

Hai khuén mau nay phu hop véi con tré ham Xtype trong ham Display() nén 10i goi ham

Display() trong ham main 1a hop I€.

2.4 CAP PHAT BO NHO PONG
Xét hai truong hop sau day:

Truong hop 1, khai bdo mot con trd va gan gia tri cho no:
int *pa = 12;

Trudng hop 2, khai béo con tré dén phan tir cubi ciing ciia mang rdi ting thém mot don vi

cho no:
int A[5] = {5, 10, 15, 20, 25};
int *pa = &A[4];
pa++;

Trong ca hai trudng hop, ta déu khong biét thuc su con tro pa dang tro dén dia chi nao trong bo

nhé: trudng hop 1 chi ra rang con tro pa dang tro t6i mot dia chi khong xac dinh, nhung lai chta
gia tri 1a 12 do dugc gan vao. Trudng hop 2, con tro pa di tro dén dia chi ngay sau dia chi phan tir

cudi cling clia mang A, d6 ciing 1a mot dia chi khong xéac dinh. Cac dia chi khong xac dinh nay 1a

cac dia chi nam ¢ vung nhd tu do con thira cia bo nhd. Vung nhd nay c6 thé bi chiém dung boi

bét ki mot chuong trinh nao dang chay.

Do d6, rat c6 thé cac chuong trinh khac s& chiém mat cac dia chi ma con tré pa dang tro téi. Khi
d6, néu cac chuong trinh thay d6i gia tri cta dia chi d6, gia tri pa ciing bi thay ddi theo ma ta

khong thé kiém soat duge. Dé tranh cac rui ro ¢6 thé gip phai, C++ yéu ciu phai cp phat bo nhé

mot cach tudng minh cho con tré trude khi st dung chung.
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2.4.1 Cap phat b nhé dong cho bién
Cip phdt by nhé djng
Thao tac cép phat bd nhé cho con tro thuc chét 1a gan cho con tré mét dia chi xac dinh va dua dia
chi d6 vao ving da bi chiém dung, cac chuong trinh khac khong thé st dung dia chi do. Ct phap
cap phat bd nhé cho con trd nhu sau:

<tén con trdé> = new <kiéu con tro>;
Vi duy, khai bao:

int *pa;

pa = new int;
s& cap phat bd nhé hop 1& cho con tro pa.
Luuy:

e Taco thé vira cip phat bo nhd, vira khoi tao gié tri cho con tré theo ¢ phap sau:
int *pa;
pa = new int (12);

s& cAp phat cho con tré pa mot dia chi xac dinh, dong thoi gan gia tri cta con tro *pa = 12.
Gidai phong by nho dong
Dia chi cta con tré sau khi dugc cip phat boi thao tac new sé& trg thanh ving nhé da bi chiém
dung, cic chuong trinh khac khong thé sir dung ving nhd d6 ngay ca khi ta khong dung con tro
nita. Dé tiét kiém bo nhé, ta phai huy bo ving nhd cua con tro ngay sau khi khong dung dén con
tro nira. C phap huy bo ving nhé cta con tré nhu sau:

delete <tén con tro>;

Vi du:
int *pa = new int(12); // Khai bdo con trd pa, clp phat bd nho
// va gan gid tri ban dau cho pa la 12.
delete pa; // Giadi phéng vung nhé vua cédp cho pa.
Luuy:

e Mot con tro, sau khi bi giai phong dia chi, van c6 thé dugc cap phat mot ving nhé mai
hodc tro dén mot dia chi méi:
int *pa = new int(12); // Khai bdo con trd pa, clp phat bdé nhod
// va gan gid tri ban dau cho pa la 12.
delete pa; // Gidi phéng vung nhé viua cdp cho pa.
int A[5] = {5, 10, 15, 20, 25};
pa = A; // Cho pa trd dén dia chi cta mang A
e Néu c6 nhiéu con tré cling tré vao mot dia chi, thi chi can giai phong bo nhé ciia mot con
tro, tit ca cac con tro con lai ciing bi giai phong bd nhé:

int *pa = new int(12); // *pa = 12

int *pb = pa; // pb trd dén cung dia chi pa.
*pb += 5; // *pa = *pb = 17
delete pa; // Giai phéng ca pa lén pb
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e M0t con trd sau khi cap phat b nhé dong bang thao tac new, can phai phong bd nhé trude
khi tré dén mot dia chi méi hodc cép phat bd nhd méi:
int *pa = new int(12); // pa dugc cédp bd nhé va *pa = 12
*pa = new int (15); // pa trd dén dia chi khac va *pa = 15.

// dia chi c@i cta pa vin bi coi 1la ban

2.4.2 Cap phat bd nhé cho mang dong mot chiéu
Cip phdt by nhé cho mang djpng mét chiéu
Mang mét chidu dugc coi 13 trong tmg v6i mot con tro cung kiéu. Tuy nhién, ci phap cp phat bo
nhé cho mang dong mot chiéu 1a khac véi ¢t phap cp phat bd nhd cho con trd thong thuong:
<Tén con tré> = new <Kidu con trd>[<Pd dai mang>];
Trong do:
e Tén con tré: tén do ngudi dung dit, tuan tha theo quy tac dit tén bién ctia C++.
e Kiéu con tré: Kiéu dit liéu co ban ctia C++ hodc 1a kiéu do nguoi dung ty dinh nghia.
e Dj dai mang: s6 luong cac phan tir can cip phat bd nhd ciia mang.
Vi du:
int *A = new int[5];
s& khai biao mot mang A c6 5 phan tir kiéu int dugc cip phat bo nhd dong.
Luuy:
e Khi cdp phat bd nhé cho con tro c6 khéi tao thong thudng, ta dung dau “()”, khi cap phat
b6 nhd cho mang, ta dung ddu “[]”. Hai 1énh cp phat sau 1 hoan toan khac nhau:
// Cép phat bd nhd va khdi tao cho mdt con trd int
int *A = new int(5);
// Cip phat bdé nhé cho mét mang 5 phan tu kiéu int
int *A = new int[5];
Gidi phong bj nhé ciia maing déng mét chiéu
Dé giai phong ving nhé da dugc cap phat cho mot mang dong, ta dung ¢ phap sau:
delete [] <tén con trd>;
Vi du:
// Cép phat b6 nhé cho mét madng cé 5 phdn tu kiéu int
int *A = new int([5];
// Giai phéng vung nhé do mang A dang chiém gifr.
delete [] A;

Chuong trinh 2.4 minh hoa hai thu tuc khoi tao va giai phong mot mang dong mot chiéu.

Chwong trinh 2.4
void InitArray(int *A, int length) {
A = new int[length];

for (int 1=0; i<length; i++)
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void DeleteArray (int *A) {
delete [] A;

return;

2.4.3 Cip phat bd nhé cho mang dong nhiéu chiéu
Cip phdt b nhé cho méng dong nhiéu chiéu

Mot méang hai chiéu 13 mot con trd dén mot con trd. Do vay, ta phai cap phat bd nhé theo timg
chiéu theo ¢t phép cp phat bd nhd cho mang dong mot chiéu.
Vi du:
int **A;
const int length = 10;
A = new int*[length]; // Cép phat bd nhd cho sb dong cua ma tran A
for (int i=0; i<length; i++)
// Cép phat bd nhé cho cac phin tu cua mdéi dong
A[i] = new int[length];
s& cAp phat b nhé cho mot mang dong hai chiéu, twong dwong véi mot ma tran ¢ kich thudce
10*10.

Lwuy:
e Trong Iénh cap phadt A = new int*[length], can phaicé dau “*” d€ chi ra rang can cap
phét bd nhé cho mdt mang cac phan tir cod kieu 1a con tré int (int*), khac véi kiéu
int binh thuong.

Gidi phéng bé nhé ciia méing dong nhiéu chiéu

Nguoc lai véi khi cap phat, ta phai giai phong 1an luot bo nhd cho con trd twong Gmg voi cot va
hang cia mang dong.

Vi du:

int **A;

" // cép phat bd nho

for (int i=0; i<length; i++)
delete [] A[i]l: // Giai phéng bd nhd cho mdi dong
delete [] A; // Giadi phdéng bd nhd cho mang cac dong
s& giai phong bd nhd cho mot mang dong hai chiéu.

Chuong trinh 2.5 minh hoa viéc ding mang dong hai chiéu dé tinh tong ctia hai ma tran.
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Chwong trinh 2.5
#include<stdio.h>

#include<conio.h>

/* Khai bdo nguyén miu ham */

void InitArray(int **A, int row, int colum);

void AddArray (int **A, int **B, int row, int colum);
void DisplayArray(int **A, int row, int colum);

void DeleteArray(int **A, int row);

void InitArray(int **A, int row, int colum) {
A = new int*[row];
for (int i=0; i<row; i++) {
A[i] = new int[colum];

for (int Jj=0; j<colum; J++) {

cout << “Phan tu [” << 1 << V,” << J << V] "

cin >> A[i][31;

return;

void AddArray (int **A, int **B, int row, int colum) {
for (int 1=0; i<row; 1i++)
for (int j=0; j<colum; J++)
A[i][3] += Bli][]];

return;

void DisplayArray(int **A, int row, int colum) {
for (int 1=0; i<row; 1++){
for (int j=0; j<colum; J++)
cout << A[i][3F] << ™ 7,
cout << endl; // Xubng dong

return;

void DeleteArray(int **A, int row) {
for (int i=0; i<row; i++)
delete [] A[i];
delete [] A;

return;
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void main () {

clrscr();

int **A, **B, row, colum;
cout << “So dong: ”;

cin >> row;

cout << “So cot: ”;

cin >> colum;

/* Kh&i tao cdc ma trdn */
cout << “Khoi tao mang A:” << endl;

InitArray (A, row, colum);

cout << “Khoi tao mang B:” << endl;

InitArray (B, row, colum);

// Cbng hai ma tréan

AddArray (A, B, row, colum);

// Hién thi ma tran két qua
cout << “Tong hai mang A va mang B:” << endl;

DisplayArray (A, row, colum);

// Giai phéng bd nhd
DeleteArray (A, row);
DeleteArray (B, row);

return;

TONG KET CHUONG 2

Noi dung chuong 2 da trinh bay cac van dé lién quan dén vi¢c khai bao va st dung con tro va

mang trong ngbén ngir C++:

Con tro 1a mot kiéu bién dic biét, n6 tro dén dia chi cuia mot bién khac. C6 hai cach truy
nhap dén con tro 1a truy nhép dén dia chi hoic truy nhép dén gia tri cua dia chi ma con tré
tro dén.

Con tro c6 thé tham gia vao cac phép toan nhu cac bién thong thuong bang phép 13y gia
tri.

Mot con tré ¢6 su trong (g voi mot mang mot chiéu cé cing kiéu.

Mot ma tran hai chiéu c6 thé thay thé bing mot mang cac con trd hodc mot con tro tro dén
con tro.

Mt con tré c6 thé tré dén mot ham, khi do, né duoge dung dé goi mdt ham nhu 1a mat
tham s6 cho ham khéc.
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e M0t con trd can phai tro vao mdt dia chi xac dinh hodc phai dugc cép phat bd nhé qua
phép toan new va giai phong bo nhé sau khi ding bang thao tac delete.

CAU HOI VA BAI TAP CHUONG 2

1. Trong cac khai bdo con tré sau, nhitng khai b4o nao la dung:
a.int A*;
b. *int A;
C.int* A, B;
d. int* A, *B;
€. int *A, *B;
2. Vi khai bao:
int a = 12;
int *pa;
Céc phép gan nao sau day la hop I¢:
a.pa = &a;
b.pa = a;
C. *pa = &a;
d. *pa = a;
3. Vi khai béo:
int A[5] = {10, 20, 30, 40, 50};
int *pa = A+2;
Khi do, *pa="7?
a. 10
b. 20
c. 30
d. 40
e. 50
4. Vi doan chuong trinh:
int A[5] = {10, 20, 30, 40, 50};
int *pa = A;
*pa += 2;
Khi d6, *pa=7?
a. 10
b. 12
c. 30
d. 32
5. Vi doan chuong trinh:
int A[5] = {10, 20, 30, 40, 50};
int *pa = A;
26



Chuong 2: Con tré va mdng

pa += 2;

Khi g6, *pa=7?
a. 10
b. 12
c. 30
d. 32

6. V&1 doan chuong trinh:

int A[5] = {10, 20, 30, 40, 50};
int *pa = A;
pa += 2;

Khi do6, pa=7?
a. &A[O0]
b.A[2]
C. &A[2]
d. Khéng xac dinh

7. Véidoan chuong trinh:

int A[5] = {10, 20, 30, 40, 50};
int *pa = A;
pa -= 2;

Khi @6, pa="?
a. &A[0]
b. sA[2]
C. &A[4]
d. Khéng x&c dinh

8. Vi doan chuong trinh:

int A[3]1[3] = {
{10, 20, 30},
{40, 50, 60},
{70, 80, 90}
bi

1S

Khi d6, dé cé duoc két qua *pa = 50, cac 1énh nio sau ddy 1a dung?
a.pa = A + 4;
b.pa = (*(A+1)) + 1;
C.pa =&A[1]1[1]1;
d.pa = *((*(a+1)) + 1);
9. Gia su ta khai bao mot ham c6 sir dung con tré ham véi khudn mau nhu sau:
int Calcul (int a, int b, int (*Xcalcul) (int x, int y)){}

Vata c6 cai dat mot s6 ham nhu sau:
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int add(int a, int b);
void cal (int a, int b);
int squere(int a);

Khi do, 161 goi ham nao sau day la dting:
a.Calcul (5, 10, add);
b.calcul (5, 10, add(2, 3));
Cc.Calcul (5, 10, cal);
d.calcul (5, 10, squere);

10. Ta muén cép phat bo nhé cho mot con tré kiéu int va khoi dau gia tri cho n6 1a 20. Lénh
nao sau day la dung:
a.int *pa = 20;
b.int *pa = new int{20};
C.int *pa = new int (20);
d. int *pa = new int[20];
11. Ta mudn cdp phat bd nhé cho mdt mang dong kiéu int c¢6 chidu dai 1a 20. Lénh nao sau
day la dung:
a.int *pa = 20;
b. int *pa = new int{20};
C.int *pa = new int (20);
d. int *pa = new int[20];
12. Xét doan chuong trinh sau:
int A[5] = {10, 20, 30, 40, 50};
int *pa = A;
pa = new int(2);
Khi do, *pa=7?
a. 10
b. 30
c.2
d. Khong xéac dinh
13. Xét doan chuong trinh sau:
1> int A[5] = {10, 20, 30, 40, 50};
2> int *pa = A;
3> pa += 15;
4> delete pa;
Doan chuong trinh trén c6 16i & dong nao?
a. 1
b.2
c.3
d. 4
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14. Viét chuong trinh thyuc hién cac phép toan cong, trir, nhan, chia trén da thirc. Cac da thuc
dugc biéu dién bang mang dong mot chiéu. Bic cua da thirc va cac hé s twong tmg duoc
nhép tr ban phim.

15. Viét chuong trinh thyc hién cac phép toan cong, trir, nhan hai ma tran kich thuéc m*n.
Céc ma tran duoc biéu dién bang mang dong hai chiéu. Gia tri kich ¢& ma tran (m, n) va
gia tri cac phﬁn ti cia ma tran dugc nhap tir ban phim.
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CHUONG 3
KIEU DU LIEU CAU TRUC

Nbi dung chuong nay tap trung trinh bay cac van dé lién quan dén kiéu dir liéu co cau tric trong
C++:

e Dinh nghia mot cau triic
e Su dung mdt cau tric bang cac phép toan co ban trén cau tric
e Con tro cau truc, khai bao va st dung con trd cau trac

e Mang cac cau tric, khai bao va st dung mang cac cau truc

Mot s kiéu dit liéu triru twong khac nhu ngin xép, hang doi, danh sach lién két.

3.1 PINH NGHIA CAU TRUC

Kiéu dir liéu c6 cau trac dugc dung khi ta can nhom mot s6 bién dir liéu luon di kém véi nhau.
Khi @6, viéc xur li trén mot nhom céac bién dugc thuc hién nhu trén cac bién co ban thong thuong.

3.1.1 Khai bao ciu tric

Trong C++, mdt cau triic do nguoi dung tu dinh nghia dugc khai bao thong qua tir khoa struct:
struct <Tén céu truc>{
<Kiédu dit liéu 1> <Tén thudéc tinh 1>;

<Kiéu dit liéu 2> <Tén thudc tinh 2>;

<Kiéu dit liéu n> <Tén thudc tinh n>;
}i
Trong do:

e struct: 1a tén tir khoa dé khai bao mot céu truc, bit budc phai c6 khi dinh nghia cAu truc.

e Tén ciu tric: 13 tén do nguoi dung tu dinh nghia, tuan thi theo quy tac dit tén bién trong
C-++. Tén nay s& tro thanh tén ctia kiéu dit liéu c¢6 cdu trac twong tng.

e Thudc tinh: mdi thudc tinh cta ciu triic dwoc khai bao nhu khai bao mét bién thudce kiéu
dir liéu thong thuong, gdbm c6 kiéu dit lidu va tén bién twong tng. Mi khai bao thudc tinh
phai két thiic bang ddu chdm phéy “;” nhu mot cau 1énh C++ thong thudng.

Vi du, dé quan li nhan vién cia mot cong ty, khi xir 1i théng tin vé mdi nhan vién, ta luén phai xir
li cac thong tin lién quan nhu:

e Tén

e Tubi

e Chuc vu
e Luong

Do d9, ta s& dung cau trac dé luu giir thong tin vé mdi nhan vién bang cach dinh nghia mot cau
triic c6 tén 1a Employeee véi cac thudce tinh nhu sau:
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struct Employeee{
char name[20];
int age;
char role[20];
float salary;
}i
Luuy:

//
//
//
//

Tén nhan vién
Tudi nhan vién
Chttc vy cua nhén vién

Luong cua nhan vién

e Cau tric chi can dinh nghia mdt lan trong chuong trinh va c6 thé duge khai bao bién cau

trac nhidu 1an. Khi cu trac da dugc dinh nghia, viéc khai bao bién ¢ lan khac trong
chuong trinh dugc thuc hién nhu khai bao bién thong thuong:

<Té&n ciu truc> <tén bién 1>, <tén bién 2>;

Vi duy, sau khi d4 dinh nghia cdu tric Employeee, mudn ¢ bién myEmployeee, ta khai

bao nhu sau:

Employee myEmployeee;

3.1.2 Céu tric 16ng nhau

Céc cau truc c6 thé dugce dinh nghia 16ng nhau khi mot thudc tinh ctia mdt cau tric cling can cé

ki€u 1a mdt cau tric khac. Khi do, viéc dinh nghia cau truc cha dugc thuc hién nhu mdt cau truc

binh thuong, véi khai bao vé thudc tinh d6 12 mét ciu trac con:

struct <Tén ciu truc cha>{

<Kiéu dit liéu 1> <Tén thudc tinh 1>;

// Cé kiéu céu truc

<Kiéu clu trdc con> <Tén thudc tinh 2>;

<Kidu dit 1iéu n> <Tén thudc tinh n>;

}i

Vi duy, véi kiéu cau trac Employee, ta khong quan tam dén tudi nhan vién nita, ma quan tdm dén

ngay sinh cua nhéan vién. Vi ngay sinh can c6 cac thong tin ludn di véi nhau la ngay sinh, thang

sinh, ndm sinh. Do do, ta dinh nghia mdt ki€u cau trac con cho kiéu ngay sinh:

struct Date{
int day;
int month;
1NN

}i

khi d6, cdu tric Employee tro thanh:

struct Employee({
char name[20];
Date birthDay;
char role[20];
float salary;

// Tén nhédn vién
// Ngay sinh cta nhé&n vién
// ChGc vu cua nhdn vién

// Luong cua nhidn vién
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Luuy:
e Trong dinh nghia cac cau truc 16ng nhau, cau trac con phai dugc dinh nghia trudc cau truc
cha d¢ dam bao cac kicu dir li€u cta cac thudc tinh cia cau triic cha la tuong minh tai thoi
diém no6 dugc dinh nghia.

3.1.3 Pinh nghia céu tric v6i tir khoa typedef
Dé tranh phai dung tir khoa struct mdi khi khai bao bién ciu truc, ta c6 thé dung tir khoa typedef
khi dinh nghia c4u truc:
typedef struct {
<Kiéu d&t 1iéu 1> <Tén thubdc tinh 1>;

<Kié&u dt 1iéu 2> <Té&n thudc tinh 2>;

<Kiéu dit liéu n> <Tén thudc tinh n>;
} <Tén kiédu d#r liéu clu truc>;
Trong do:
e Tén kiéu dir liéu ciu tric: 13 tén kiéu dir lidu cta cau trac vira dinh nghia. Tén nay s&
dugc dung nhu mét kiéu dit liéu thong thuong khi khai bao bién cau truc.
Vi du, mudn c6 kiéu dit liéu c¢6 ciu triic nhan vién, ¢6 tén 1a Employee, ta dung tir khoa typedef
dé dinh nghia cau trac nhu sau:

typedef struct {

char name[20]; // Tén nhan vién

int age; // Tudi nhan vién

char role[20]; // Chtic vu cua nhan vién
float salary; // Luong clia nhdn vién

} Employee;
Khi d6, muén c6 hai bién 1a myEmployeel va myEmployee2 cé kiéu ciu trac Employee, ta chi
can khai bao nhu sau ma khoéng can tir khoa struct:
Employee myEmployeel, myEmployeeZ2;
Trong vi du khai bao 16ng cau trac Employee, dung tir khoa typedef cho kiéu Date:
typedef struct {
int day;
int month;
int year;
} Date;
céu trac Employee trd thanh:

typedef struct {

char name[20]; // Tén nhdn vién
Date birthDay; // Ngay sinh cua nhé&n vién
char role[20]; // Chtic vu cua nhan vién
float salary; // Luong cua nhén vién

} Employee;
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Luuy:
e Khi khong dung tir khod typedef, tén cau tric (nam sau tir kho4 struct) duoc ding dé khai
bao bién. Trong khi d6, khi co tir khoa typedef, tén kiéu dit liéu cau truc (dong cudi cliing
trong dinh nghia) méi dugc dung dé khai bao bién.

e Khi dung tir khoa typedef thi khong thé khai bao bién dong thoi vai dinh nghia cdu truc.

3.2 THAO TAC TREN CAU TRUC

Céc thao tac trén cau truc bao gom:
e Khai bao va khai tao gia tri ban dau cho bién cau tric

e Truy nhap dén cac thudc tinh cua cau tric

3.2.1 Khéi tao gia tri ban diu cho céu tric
Khéi tao bién c6 ciu tric don

Bién cau tric dugc khai bao theo cac cach sau:
<Tén kiédu dit 1iéu ciu truc> <tén bién>;

Ngoai ra, ta c¢6 thé khai tao cac gia tri cho cac thudc tinh cua ciu trac ngay khi khai bao bang céac

cu phap sau:
<Tén kiéu dit 1liéu cdu truc> <tén bién> = {
<gié& tri thudéc tinh 1>,
<gié& tri thudéc tinh 2>,
<gid tri thudéc tinh n>
bi
Trong do:

e Gia tri thudc tinh: 12 gia tri khoi dau cho mdi thudc tinh, c¢6 kiéu phu hop véi kiéu dir
lidu cua thude tinh. Mdi gia tri ctia thudc tinh duge phan cach bang dau phay ,”.
Vi dy, vo6i dinh nghia cAu tric:

typedef struct {

char name[20]; // Tén nh&n vién

int age; // Tubdi nhan vién

char role[20]; // Chuc vu cua nhin vién
float salary; // Luong cua nhén vién

} Employee;
thi c6 thé khai bao va khéi tao cho mét bién nhu sau:
Employee myEmployeel = {
“Nguyen Van A",
27,
“Nhan wvien”,

300f
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b

Khdi tao cdac bién co cau triuc long nhau

Trong trudng hop cac cdu triic 1ong nhau, phép khoi tao cling thuc hién nhu thong thuong véi
phép khoi tao cho tat ca cac cau trac con.
Vi du véi khai bao cdu trac nhu sau:
typedef struct {
int day;
int month;
int year;

} Date;

typedef struct {

char name[20]; // Tén nhan vién

Date birthDay; // Ngay sinh cua nhén vién
char role[20]; // Chtc vu cua nhédn vién
float salary; // Luong cua nhén vién

} Employee;
Thi khai béo va khéi tao mot bién c6 kiéu Employee ¢6 thé thuc hién nhu sau:
Employee myEmployeel = {
“Nguyen Van A",
{15, 05, 1980}, // Khdi tao clu truc con
“Nhan wvien”,
300f
i

3.2.2 Truy nhap dén thudc tinh ciia cdu triic

Viéc truy nhap dén thudc tinh cua cdu trac duge thuc hién béng cu phap:
<Tén bién cdu trac>.<tén thudc tinh>
Vi du, voi mot bién cau trac kiéu Employee don:
Employee myEmployeel = {
“Nguyen Van A”,
27,
“Nhan wvien”,
300f
}i
ta ¢ thé truy xuat nhu sau:
cout << myEmployeel.name; // hién thi ra “Nguyen Van A”
myEmployeel.age += 1; // Té&ng sb tudi lén 1
Dbi véi kiéu cau triic 1ong nhau, phép truy nhap dén thudc tinh duoc thyc hién 1an luot tir cdu tric
cha dén cau trac con.
Vi du, v6i mot bién céu trac kiéu Employee 16ng nhau:

34



Chuwong 3: Kiéu dir liéu cdu tric

Employee myEmployeel = {
“Nguyen Van A”,
{15, 05, 1980},
“Nhan wvien”,
300£f

}i

ta c6 thé truy xuit nhu sau:

cout << myEmployeel.name; // hién thi ra “Nguyen Van A”
myEmployeel.birthDay.day = 16; // Suta lai ngay sinh thanh 16
myEmployeel.birthDay.month = 07; // Sta lai théang sinh thanh 07

Chuong trinh 3.1a minh hoa viéc tao 1ap va st dung cAu trac Employee don, khong dung tir khoa
typedef.

Chwong trinh 3.1a
#include<stdio.h>
#include<conio.h>

#include<string.h>

struct Employee(

char name[20]; // Tén nhan vién

int age; // Tubi nhan vién

char role[20]; // Chttc vu cua nhdn vién
float salary; // Luong cua nhédn vién

}i

/* Khai bdo khuén mdu ham */

void Display (Employee myEmployee) ;

void Display (Employee myEmployee) {

cout << “Name: ” << myEmployee.name << endl;
cout << “Age: ” << myEmployee.age << endl;

cout << “Role: ” << myEmployee.role << endl;
cout << “Salary: ” << myEmployee.salary << endl;
return;

void main () {
clrscr();
// Hién thi gid tri mdc dinh

Employee myEmployee =
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{“Nguyen Van A”, 27, “Nhan vien”, 300f};
cout << “Théng tin mdc dinh:” << endl;

Display (myEmployee) ;

// Thay dbi gid tri cho céc thudc tinh
cout << “Name: ”;

cin >> myEmployee.name;

cout << “Age: ”;

cin >> myEmployee.age;

cout << “Role: ”;

cin >> myEmployee.role;

cout << “Salary: ;

cin >> myEmployee.salary;

cout << “Théng tin sau khi thay ddi:” << endl;
Display (myEmployee) ;

return;

Chuong trinh 3.1b minh hoa viéc tao 1ap va sir dung ciu tric Employee 10ng nhau, c6 dung tir
khoa typedef.

Chwong trinh 3.1b
#include<stdio.h>
#include<conio.h>

#include<string.h>

typedef struct {
int day;
int month;
int year;

} Date;

typedef struct {

char name[20]; // Tén nhan vién
Date birthDay; // Ngay sinh cta nhé&n vién
char role[20]; // Chuic vu cua nhén vién
float salary; // Luong cua nhdn vién

} Employee;

/* Khai bdo khuén miu ham */

void Display (Employee myEmployee) ;
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void Display (Employee myEmployee) {

cout <<

cout <<

“Name: ” << myEmployee.name << endl;

“Birth day: ” << myEmployee.birthDay.day << “/”

<< myEmployee.birthDay.month << “/”

<< myEmployee.birthDay.year << endl;

cout <<
cout <<

return;

void main () {
clrscr ()

// Hién

Employee myEmployee

“"Role: ” << myEmployee.role << endl;

“Salary: ” << myEmployee.salary << endl;

’

thi gid tri mdc dinh

{“Nguyen Van A”, {15, 5, 1980}, “Nhan vien”, 300f};

cout <<

“Théng tin mdc dinh:” << endl;

Display (myEmployee) ;

// Thay dbi gid tri cho céc thudc tinh

cout <<

“Name: ”;

cin >> myEmployee.name;

cout <<

“Day of birth: ”;

cin >> myEmployee.birthDay.day;

cout <<

“Month of birth: ”;

cin >> myEmployee.birthDay.month;

cout <<

“Year of birth: ”;

cin >> myEmployee.birthDay.year;

cout <<

“Role: ”;

cin >> myEmployee.role;

cout <<

r”

“Sadlary@¥ s

cin >> myEmployee.salary;

cout <<

“Théng tin sau khi thay ddi:” << endl;

Display (myEmployee) ;

return;
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3.3 CON TRO CAU TRUC VA MANG CAU TRUC

3.3.1 Con tré ciu tric

Con tré cau truc la mét con tré tré dén dia chi cia mot bién c6 ki€u cau trac. Cach khai bao va st
dung con tré cau trac dugc thuc hién nhu con tro thong thuong.

Khai bao con tro cau truc

Con tré cdu trac duoc khai bao theo ct phap:
<Tén kiéu clu trac> *<Tén bién>;
Vi duy, véi kiéu khai bo ciu trac:
typedef struct {
int day;
int month;
int year;

} Date;

typedef struct {

char name[20]; // Tén nhan vién
Date birthDay; // Ngay sinh cua nhé&n vién
char role[20]; // Chtic vu cua nhan vién
float salary; // Luong cua nhén vién

} Employee;

thi ta co thé khai bao mot con tré cau tric nhu sau:
Employee *ptrEmployee;
Luuy:

sk

e Ciing nhu khai bao con tro thong thuong, dau con tré c6 thé nam ngay trudc té€n bieén
hodc nam ngay sau tén kiéu cau truc.
Ciing giong con tro thong thuong, con tré cau truc dugc st dung khi:
e Cho no tré dén dia chi cua mot bién cau tric

e  Céap phat cho n6é mot vung nh¢ xéac dinh.

Gdn dia chi cho con tré céu tric

Mot con trd ciu tric ¢b thé tro dén dia chi ctia mot bién cau tric c6 cung kiéu thong qua phép gan:
<Tén bién con tré> = &<Tén bién thudng>;

Vi du, khai bao va phép gan:
Employee *ptrEmployee, myEmployee;
ptrEmployee = &myEmployee;

s& dua con tré ptrEmployee tré dén dia chi cta bién cau traic myEmployee.
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Cip phidt bp nhé dpng cho con tré ciu tric

Trong trudng hop ta mudn tao ra mot con trd cau trac moi, khong tro vao mot bién clu trac cé sin
nao, dé str dung con tré méi nay, ta phai cip phat ving nhé cho né. Ci phép cap phat ving nhé
cho con trd ciu tric:

<Tén bién con trd> = new <Kiéu clu truc>;
Vi dy, ciu trac Employee duoc khai bao bang tir khoa typedef, ta co thé cip phat ving nhé cho
con tro ciu tric nhu sau:

Employee *ptrEmployee;

ptrEmployee = new Employee;
hodc cp phat ngay khi khai bao:

Employee *ptrEmployee = new Employee;
Sau khi c4p phat ving nhé cho con trd bang thao tac new, khi con tré khong dugc ding nira, hodc
can tré sang mot dia chi khéc, ta phai giai phong ving nhé vira duge cap phat cho con tré bang
thao tac:

delete <Tén bién con tro>;
Vi du:

Employee *ptrEmployee = new Employee;

// Thuc hién cac thao téac trén con trod

delete ptrEmployee;
Luuy:
e Thao tac delete chi dugc thyc hién d6i voi con tré ma trude d6, nd duge cap phat bo nhé

dong thong qua thao tac new:
Employee *ptrEmployee = new Employee;
delete ptrEmployee; //dung

ma khong thé thuc hién vdi con tré chi tré dén dia chi cua mot bién céu trac khac:
Employee *ptrEmployee, myEmployee;
ptrEmployee = &myEmployee;
delete ptrEmployee; //16i

Truy nhdp thujc tinh cua con tro cdu tric

Thudc tinh cta con tré cau tric ¢ thé duoc truy nhap thong qua hai cach:
Cach 1:
<Tén bién con trd> -> <Tén thudc tinh>;
Cach 2:
(*<Tén bién con tré>) .<Tén thudc tinh>;
Vi dy, thudc tinh tén nhan vién cta ciu trac Employee c6 thé duoc truy nhap thong qua hai cach:
Employee *ptrEmployee = new Employee;
cin >> ptrEmployee -> name;

hoic:
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cin >> (*ptrEmployee) .name;
Lwuy:
e Trong cach truy nhap thir hai, phai c6 diu ngodc don “()” quanh tén con tré vi phép toan
truy nhap thudc tinh “.” ¢6 do uu tién cao hon phép toan lay gi tri con tro “*”.
e Théng thuong, ta dung cach thir nhat cho don gian va thuan tién.

Chuong trinh 3.2 cai dat viéc khoi tao va hién thi ndi dung ciia mét con tré cau truc.

Chwong trinh 3.2
#include<stdio.h>
#include<conio.h>

#include<string.h>

typedef struct {
int day;
int month;
int year;

} Date;

typedef struct {

char name[207]; // Tén nhan vién
Date birthDay; // Ngay sinh cta nhé&n vién
char role[20]; // Chtiic vu cua nhan vién
float salary; // Luong cua nhdn vién

} Employee;

/* Khai bdo khuén miu ham */
void InitStruct (Employee *myEmployee);
void Display (Employee *myEmployee);

void InitStruct (Employee *myEmployee) {
myEmployee = new Employee;
cout << “Name: ”;
cin >> myEmployee->name;
cout << “Day of birth: ”;
cin >> myEmployee->birthDay.day;
cout << “Month of birth: ”;
cin >> myEmployee->birthDay.month;
cout << “Year of birth: 7;
cin >> myEmployee->birthDay.year;
cout << “Role: ”;
cin >> myEmployee->role;

r”

cout << “Salary: ;
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cin >> myEmployee->salary;

void Display (Employee myEmployee) {
cout << “Name: ” << myEmployee->name << endl;
cout << “Birth day: ” << myEmployee->birthDay.day << “/”
<< myEmployee->birthDay.month << “/”

<< myEmployee->birthDay.year << endl;

cout << “Role: ” << myEmployee->role << endl;
cout << “Salary: ” << myEmployee->salary << endl;
return;

void main () {
clrscr();
Employee *myEmployee;
InitStruct (myEmployee) ;
Display (myEmployee) ;

return;

3.3.2 Miang cu tric

Khi can xu li nhiéu ddi tugng co6 dung kiéu dix liéu cAu tric, ta co thé su dung mang cac cAu tric.
Vi mdt mang mot chiéu 1a twong dwong véi mét con troé co cung kiéu. Do dé, co thé khai bao
mang theo hai cach: Khai bdo mang tinh nhu thong thuong hoac khai bdo mang dong thong qua
con tro.

Khai bao mang tinh cdc cau tric
Khai bao mang tinh céac cdu triic theo ct phép:

<Tén kiéu clu trlc> <Tén bién mang>[<S6 phdn tu mang>];
Vi du:

Employee employees([10];

1a khai bao mot mang tén 1a employees gdm 10 phan tir ¢6 kiéu 1a cau tric Employee.

Khai bdo méng dong cdc ciu tric
Khai bao mot mang dong cac ciu triic hoan toan twong ty khai bao mot con tro cdu tric cung kiéu:
<Tén kiéu cldu truc> *<Tén bién>;
Vi duy, khai bao:
Employee *employees;
vira c6 thé coi 1a khai bao mot con tro théng thudng co céu tric Employee, vira co thé coi 1a khai
bao mot mang dong cac ciu truc c6 kiéu cdu tric Employee.
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Tuy nhién, cach cdp phat b nhé dong cho mang cac cau trac khac voi mot con tro. Day 1a cach
dé chuong trinh nhan biét ta dang ding mot con trd cau tric hay mot mang dong ¢ céu tric. Ch
phép cip phat b nhé cho mang dong nhu sau:

<Tén bién mang> = new <Kiéu cdu trac>[<S6 luong phdn tu>];
Vi du, khai bao:

Employee *employees = new Employee[1l0];

s& cAp phat bd nhé cho mot mang dong employees c6 10 phan tir kiéu ciu tric Employee.

Truy nhdp dén phan tir clia mdang cdau triic

Viéc truy nhap dén céc phan tir cia mang cau tric duge thuc hién nhu truy cap dén phan tir cia
mang thong thuong. Vi du mudn truy nhip dén thudc tinh tén nhan vién phan tir nhan vién thi i
trong mang cau trac, ta viét nhu sau:

Employee *employees = new Employee[1l0];

employees[i] .name;
Chuong trinh 3.3 cai dat viéc khdi tao mot mang cac nhan vién cia mgt phong trong mot cong ty.
Sau @6, chuong trinh s& tim va in ra thong tin vé nhan vién c6 luong cao nhat va nhan vién c6
lwong thip nhit trong phong.

Chwong trinh 3.3
#include<stdio.h>
#include<conio.h>

#include<string.h>

typedef struct {
int day;
int month;
int year;

} Date;

typedef struct {

char name[207]; // Tén nhan vién
Date birthDay; // Ngay sinh cta nhén vién
char role[20]; // Chttc vu cua nhan vién
float salary; // Luong cua nhdn vién

} Employee;

/* Khai bao khuén miAu ham */

void InitArray(Employee *myEmployee, int length);

Employee searchSalaryMax (Employee *myEmployee, int length);
Employee searchSalaryMin (Employee *myEmployee, int length);
void Display (Employee myEmployee) ;
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void InitArray (Employee *myEmployee, int length) {

myEmployee = new Employee[length];

for (int 1=0; i<length; i++) {
cout << “Nhan vien thu ” << i << endl;
cout << “Name: ”;
cin >> myEmployee[i] .name;
cout << “Day of birth: ”;
cin >> myEmployee[i].birthDay.day;
cout << “Month of birth: ”;
cin >> myEmployee[i] .birthDay.month;
cout << “Year of birth: ”;
cin >> myEmployee[i] .birthDay.year;
cout << “Role: ”;
cin >> myEmployee[i].role;
cout << “Salary: ”;
cin >> myEmployee[i].salary;

}

return;

Employee searchSalaryMax (Employee *myEmployee, int length) {
int index = 0;
int maxSalary = myEmployee[0].salary;
for (int i=1; i<length; i++)
if (myEmployee[i].salary > maxSalary) {
maxSalary = myEmployee[i].salary;
index = 1i;
}

return myEmployee[index];

Employee searchSalaryMin (Employee *myEmployee, int length) {
int index = 0;
int minSalary = myEmployee[0].salary;
for (int i=1; i<length; i++)
if (myEmployee[i].salary < minSalary) {
minSalary = myEmployee[i].salary;
index = 1i;
}

return myEmployee[index];

void Display (Employee myEmployee) {
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cout << “Name: ” << myEmployee.name << endl;
cout << “Birth day: ” << myEmployee.birthDay.day << “/”
<< myEmployee.birthDay.month << “/”

<< myEmployee.birthDay.year << endl;

cout << “Role: ” << myEmployee.role << endl;
cout << “Salary: ” << myEmployee.salary << endl;
return;

void main () {
clrscr();
Employee *myEmployee, tmpEmployee;
int length = 0;
cout << “So luong nhan vien: ”;

cin >> length;

// Khoi tao danh sach nhé&n vién

InitArray (myEmployee) ;

// Nha&n vién cé luong cao nhéit
tmpEmployee = searchSalaryMax (myEmployee, length);
Display (tmpEmployee) ;

// Nhan vién c6é luong thip nhét
tmpEmployee = searchSalaryMin (myEmployee, length);
Display (tmpEmployee) ;

// Giai phdéng vung nhé
delete [] myEmployee;

return;

3.4 MOT SO KIEU DU LIEU TRUU TUQNG

Noi dung phan nay tap trung trinh bay viéc cai dit mot sé cu tric dit liéu triru tugng, bao gdm:
e Ngin xép (stack)
e Hang doi (queue)
e Danh sach lién két (list)
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3.4.1 Ngiin xép

Ngan Xép (stack) la mot kiéu danh sach cho phép thém va bét cac phﬁn tr & mot dau danh sach,
goi 1a dinh cua ngan xép. Ngin xép hoat dong theo nguyén li: phan tir ndo dwoc dua vao sau, s&
duoc 13y ra trude.

Dinh nghia céu triic ngan xép
Vi ta chi can quan tdm dén hai thudc tinh ctia ngan xép la:
e Danh sach cac phan tir ciia ngan xép
e Vi tri dinh ciia ngan xép
nén ta c6 thé dinh nghia cu triic ngan xép nhu sau (cac phan tir cia ngan xép c6 kiéu int):
typedef SIZE 100;
typedef struct {
int top; // Vi tri cua dinh
int nodes([SIZE]; // Danh sach cac phan tu
} Stack;
Tuy nhién, dinh nghia nay ton tai mot van dé, d6 1a kich thuéce (SIZE) ciia danh sach chira cac
phan tir 1 tinh. Do d6:
e Néu ta chon SIZE 16n, nhung khi gip tmg dung chi can mét s it phan tir cho ngin xép thi
rét tén bd nhé.
e Néu ta khai bao SIZE nho, thi khi gip bai todn can ngin xép c6 nhiéu phan tu, ta s& khong
thém duoc cac phan tir méi vao, chuong trinh sé& c6 15i.
Dé khéc phuc han ché nay, ta ¢ thé sir dung bd nhd dong (mang dong thong qua con tro) dé luu
danh sach cac phén tir ciia ngan xép. Khi do, dinh nghia cau triic ngin xép s& c6 dang nhu sau:

typedef struct {

int top; // Vi tri cua dinh
int *nodes; // Danh s&ch cic phédn tu
} Stack;

Ta sé& str dung dinh nghia nay trong cac chuong trinh tmg dung ngan xép.

Cic thao tic trén ngin xép

Dbi véi cac thao tac trén ngan xép, ta quan tim dén hai thao tac co ban:
e Thém mdt phan tir méi vao dinh ngin xép, goi 1a push.
e LAy ra mot phan tir tir dinh ngan xép, goi 1a pop.
Khi thém mét phan tir mdi vao ngan xép, ta 1am cac bude nhu sau:
1. Sé phan tir trong ngin xép cii 1a (top+1). Do d0, ta cAp phat mot ving nhé méi dé luu
dugc (top+1+1) = (top+2) phan tur.
2. Sao chép (top+1) phan tir cii sang ving méi. Néu danh sach ban dau rdng (top = -1) thi
khong can thyc hién budc nay.
Thém phan tir méi vao cudi ving nhé moéi

4. Giai phong viung nhé cua danh sach cii
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5. Cho danh sach nodes tré vao ving nhé méi.

Chuong trinh 3.4a cai dat thu tuc thém maot phan tir méi vao ngan xép.

Chuong trinh 3.4a
void push(Stack *stack, int node) {

int *tmpNodes = new int[stack->top + 2];// Clp phat ving nhd méi

stack->top ++; // T&ng chi sbé cta node dinh

for (int i=0; i<stack->top; 1i++) // Sao chép sang vung nhd mdi
tmpNodes[i] = stack->nodes[i];

tmpNodes [stack->top] = node; // Thém node md&i vao dinh

delete [] stack->nodes; // Giai phdéng vung nhé ci

stack->nodes = tmpNodes; // Tré vao vung nhé mdi

return;

Khi lay ra mét phan tr cua ngén xép, ta lam cac budc nhu sau:

e Kiém tra xem ngin xép c6 rong (top = -1) hay khong. Néu khong rong thi thuc hién cac
budc tiép theo.

e Lay phan tr ¢ dinh ngan xép ra

e  Cip phat mot ving nhd méi c6 (top+1) -1 = top phén tir

e Sao chép top phan tir tir danh sach cii sang ving nhd méi (trir phéan tir ¢ dinh).
e (iai phong vung nhé cii

e Cho con tré danh sach tro vao ving nhé méi.

e Tra vé gia tri phan tir & dinh da 14y ra.

Chuong trinh 3.4b cai dit thi tyc 1y mot phan tir tir ngan xép.

Chuwong trinh 3.4b
int pop(Stack *stack) {
if (stack->top < 0) { // Kiém tra ngdn xép rdéng
cout << “Stack is empty!” << endl;
return 0;
}
int result = stack->nodes[stack->topl;// Luu git gid tri dinh

int *tmpNodes = new int[stack->topl;// Clp phit vung nhé moi

for (int i=0; i<stack->top; i++) // Sao chép sang vung nhd mdi
tmpNodes[i] = stack->nodes[i];

stack->top --; // Giam chi s cua node dinh

delete [] stack->nodes; // Giai phdéng vung nhéd ct

stack->nodes = tmpNodes; // Tré vao vung nhéd mdi

return result; // Tra vé& gid tri node dinh
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Ap dung

Ngan xép dugc su dung trong cac ting dung thod man nguyén tac: cai nao dat vao trudc s€ duoc

lay ra sau. Chuong trinh 3.4c minh hoa viéc dung ngin xép dé dao nguoc mét xau ki ty duoc nhép

vao tur ban phim.

Chuwong trinh 3.4c
#include<stdio.h>
#include<stdlib.h>

#include<string.h>

typedef struct {
int top;
int *nodes;

} Stack;

/* Khai b&o nguyén mlu ham */
void init (Stack *stack);
void push(Stack *stack, int node);
int pop(Stack *stack);

void release (Stack *stack);

void init (Stack *stack) {
new Stack;

-1;

stack =

stack->top =

void push (Stack *stack, int node) {
int *tmpNodes =
stack->top ++;
for (int i1=0; i<stack->top;
tmpNodes [1i] =
tmpNodes [stack->top] = node;
delete [] stack->nodes;
stack->nodes = tmpNodes;

return;

int pop(Stack *stack) {
if (stack->top < 0){

i++)

// Vi tri node dinh
// Danh sach phan tu

// C&p phat vlung nhé cho con trd

// Khoi tao ngdn xép rdéng

new int[stack->top + 2];// Cép phat viung nhd moi

// T&ng chi sb cta node dinh

// Sao chép sang vung nhd mdi

stack->nodes[1i];

// Thém node mdi vao dinh
// Giai phdéng vung nhéd ci

// Trdo vao vung nhd médi

// Kiém tra ngin xép rdéng
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cout << “Stack is empty!” << endl;
return 0O;
}
int result = stack->nodes[stack->topl;// Luu gitt gid tri dinh

int *tmpNodes = new int[stack->topl;// Clp phat vung nhé méi

for (int i=0; i<stack->top; i++) // Sao chép sang vung nhd mdi
tmpNodes[i] = stack->nodes[i];

stack->top --; // Gidm chi sé cta node dinh

delete [] stack->nodes; // Giai phéng vung nhé ci

stack->nodes = tmpNodes; // Trdo vao vung nhd mébi

return result; // Tra vé gid tri node dinh

void release (Stack *stack) {

delete [] stack->nodes; // Giai phéng vung danh sach
delete stack; // Giai phdéng con tro
return;

void main () {

clrscr();

Stack *stack;

init (stack); // Khoi tao ngdn xép

char strIn[250];

// Nhap chudi ki tu tu ban phim

cout << “Nhap chuoi: ”;

cin >> striln;

for (int i=0; i<strlen(strIn); i++) // Pdt vao ngdn xép
push (stack, strIn[i]);

while (stack->top > -1) // L&y ra tu ngidn xép
cout << pop(stack);

release (stack) ; // Giai phéng bd nhd

return;

3.4.2 Hang dgi

Hang doi (queue) ciing 1a mdt cu tric tuyén tinh cac phéan tir. Trong d6, cac phan tir luén duge
thém vao & mot dau, goi la dau cudi hang doi, va viéc léy ra cac ph?m tir luén duoc thuc hién &
dau con lai, goi la dau mat cua hang doi. Hang dogi hoat dong theo nguyén li: phén tir nao duoc
dua vao trudce, sé duoc léy ra trudc.
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Dinh nghia ciu triic hang doi
Hang doi c6 cac thudc tinh:
e Mot danh sach cac phan tir c6 mit trong hang doi.
e Chi sd cua phan tir démg dau ca danh sach (front).
e Chi sb phén tir cubi ciia danh sach (rear).
Néu dung céu trac tinh dé dinh nghia, hang doi ¢6 ciu tric nhu sau:
typedef SIZE 100;
typedef struct {
int front, rear; // Vi tri cua dinh dau, dinh cubi
int nodes[SIZE]; // Danh sach cac phéan tu
} Queue;
Néu dung bd nhd dong dé luu giit hang doi, thi phan tir front ludn 1 phan tir thir 0 cta danh sach.
Va rear sé bang do dai danh sach trir di 1. Cau trac dong cua hang doi:
typedef struct {
int front, rear; // Vi tri cua dinh dau, dinh cubi
int *nodes; // Danh s&ch cic phidn tu

} Queue;

Thao tdac trén hang doi

e Thém mdt phan tir vao cudi hang doi

e Lay mot phan tir ¢ vi tri dau ctia hang doi
Thao tac thém mot phén tr vao cudi hang doi voi bd nhé dong dugce thuc hién tuong tu voi ngan
xép. Chuong trinh 3.5a cai dat thu tuc thém mot phén tir vao cubi hang doi dong.

Chuwong trinh 3.5a
void insert (Queue *queue, int node) {
int *tmpNodes = new int[queue->rear + 2];// Clp phat ving nhd méi
queue->rear ++; // Tang chi sb cua node dudi
if (queue->front == -1) // Néu hang doi cii réng
queue->front = 0; // thil cép nhat front
for (int i=0; i<queue->rear; i++) // Sao chép sang vung nhd mdi
tmpNodes[1] = queue->nodes[i];
tmpNodes [queue->rear] = node; // Thém node mdi vao dudi
delete [] queue->nodes; // Giai phdéng vung nhd ci
queue->nodes = tmpNodes; // Trd vao vung nhd mdi
return;
}

Thao tac léy ra mot phén tr dau cua hang doi thyc hién theo cac budc:

1. Kiém tra tinh réng (front = rear = -1) cta hang doi. Néu khong rdng méi thyc hién tiép
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Lay phan tir nodes[0] ra.
Sao chép danh sach con lai sang viung nhd méi
Giai phong viung nhé cii

Pua danh sach tro vao ving nhé moi

AN

Tra vé gia tri phan tir 14y ra

Chuong trinh 3.5b cai dit thi tuc 14y ra mot phan tir cua hang doi dong.

Chwong trinh 3.5b
int remove (Queue *queue) {
if ((queue-front < 0) || (queue-rear < 0)){// Kiém tra hang dgi rdng
cout << “Queue is empty!” << endl;
return 0;
}
// Luu git gid tri phdn tu dau
int result = queue->nodes[queue->front];
int *tmpNodes;
if (queue->rear > 0) { // Néu c6 hon 1 phan tu
tmpNodes = new int[queue->rear];// Clp phat vung nhd méi

for (int i1=0; i<queue->rear; i++)// Sao chép sang vung nhd mdi

tmpNodes[i] = queue->nodes[i];

Jelse // Néu chi cé 1 phén tu
queue->front --; // Hang doi thanh rdéng
queue->rear --; // Giam chi s& cua node duéi
delete [] queue->nodes; // Giai phdéng vung nhé cl

queue->nodes = tmpNodes; // Tré vao vung nhé mdi
return result; // Tra vé& gid tri node dau

Ap dung

Hang doi duoc ap dung trong cac bai toan can co ché quan li cai nao vao trude s& duoc iy ra
truge. Chuong trinh 3.5¢ minh hoa co ché quén i tién trinh don gian nhat ctia hé diéu hanh: cac
tién trinh duoc quan li theo ma tién trinh, khi xudt hién, tién trinh duoc dua vao cudi ciia mot hang
doi. Khi ndo CPU ranh thi s& iy tién trinh ddu hang doi ra dé thyuc hién.

Chwong trinh 3.5¢
#include<stdio.h>

#include<conio.h>

typedef struct {

int front, rear; // Vi tri cta dinh dau, dinh cubi
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int *nodes; // Danh s&ch cac phédn tu

} Queue;

/* Khai bdo cac nguyén miu ham */
void init (Queue *queue);

void insert (Queue *queue, int node);
int remove (Queue *queue) ;

void travese (Queue *queue) ;

void release (Queue *queue) ;

void init (Queue *queue) {

queue = new Queue; // C&p phat bd nhd cho con tréd
queue->front = -1; // Khdi tao danh sach réng
queue->rear = -1;

return;

void insert (Queue *queue, int node) {

int *tmpNodes = new int[queue->rear + 2];// Clp phat viung nhdé méi

queue->rear ++; // Téng chi s cta node dudi

if (queue->front == -1) // Néu hang doi cii réng
queue->front = 0; // thl cdp nhat front

for (int i=0; i<queue->rear; i++) // Sao chép sang vung nhd mdi
tmpNodes[i] = queue->nodes[i];

tmpNodes [queue->rear] = node; // Thém node mdéi vao dudi

delete [] queue->nodes; // Giai phéng vung nhé ci

queue->nodes = tmpNodes; // Trdé vao vung nhéd mdi

return;

int remove (Queue *queue) {

if ((queue-front < 0) || (queue-rear < 0)){// Kiém tra hang doi rdéng
cout << “Queue is empty!” << endl;
return 0;

}

// Luu gi®t gid tri phdn tu diu

int result = queue->nodes[queue->front];

int *tmpNodes;

if (queue->rear > 0) { // Néu cé hon 1 phén tu

tmpNodes = new int[queue->rear];// Clp phat ving nhd méi

tmpNodes[i] = queue->nodes[i];

Jelse // Néu chi c6 1 phén tu

for (int i1=0; i<queue->rear; i++)// Sao chép sang vung nhd mdi
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queue->front --; // Hang doi thanh réng
queue->rear —-; // Giam chi sé cua node dudi
delete [] queue->nodes; // Giai phdéng vung nhd ci
queue->nodes = tmpNodes; // Tré vao vung nhd mdi
return result; // Tra vé giad tri node dau

void travese (Queue *queue) {

if (queue->front < 0) { // Khi danh sach rdéng
cout << “Danh sach rong!” << endl;
return;

}

for (int i=queue->front; i<=queue.rear; i++)
cout << queue->nodes[i] << “ ”;// Liét ké& céic phén tu

cout << endl;

return;

void release (Queue *queue) {

if (queue->front > -1) //Néu danh s&ch khéng rdéng thi
delete [] queue->nodes; //giai phdéng vung nhéd cua danh séach
delete queue; //Gidi phéng vung nhd cua con tro

void main () {

clrscr();

Queue *queue;

init (queue) ; // Khoi tao hang doi

int function;

do{
clrscr();
cout << “CAC CHUC NANG:” << endl;
cout << “1: Them mot tien trinh vao hang doi” << endl;
cout << “2: Dua mot tien trinh trinh vao thuc hien” << endl;
cout<<“3: Xem tat ca cac tien trinh trong hang doi” << endl;

cout << “5: Thoat!” << endl;

cout << “========================================= 7 << endl;

cout << “Chon chuc nang: ” << endl;
cin >> function;
switch (function) {
case ‘1': // Thém vao hang dogi

int maso;

cout << “Ma so tien trinh vao hang doi: ”;
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cin >> maso;
insert (queue, maso);
break;
case ‘27: // L&y ra khéi hang doi

cout << “Tien trinh duoc thuc hien: ” <<
remove (queue) << endl;

break;
case ‘3’: // Duyé&t hang doi
cout<<“Cac tien trinh dang o trong hang doi la:”
<<endl;
travese (queue) ;
break;
}while (function != '5');
release (queue) ; // Giai phdéng hang doi

return;

3.4.3 Danh sach lién két

Danh sach lién két 13 mot kiéu dit liéu bao gdm mét diy cac phan tir ¢6 thir ty, cac phan tir co
cung cAu trac dir liéu, ngoai trr node dau tién cta danh sach 1a node luu thong tin vé danh séach.
C0 hai loai danh sach lién két:

e Danh sach lién két don: mbi node c6 mdt con tro tré dén node tiép theo trong danh sach

e Danh sach lién két kép: mdi node ¢6 hai con trd, mot trd vao node trude, mot trd vao node
tiép theo trong danh sach.

Trong phan nay s& trinh bay danh sach lién két don. Danh sach lién két kép dugc coi nhu 1a mot
bai tdp mo rong tir danh sach lién két don.

Dinh nghia danh sach don

Mdi node ciia danh sach don chira dir lidu ciia n6, dong thoi tré dén node tiép theo trong danh
sach, cau tric mot node nhu sau:
struct simple({
Employee employee; // Dt liéu cua node cé kiéu Employee
struct simple *next; // Trd d&én node ké tiép
}i
typedef struct simple SimpleNode;
Node dau ctia danh sach don c6 ciu trac riéng, no khong chira dir liéu nhu node thudng ma chia
cac thong tin:
e S luong node trong danh sach (khong ké ban than n6 — node dau)
e Con tré dén node dau tién cua danh sach

e Con tro dén node cudi cung cua danh sach

Do vay, cau trac node dau ctua danh sach don la:
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typedef struct{
int nodeNumber; // S& luong cac node
SimpleNode *front, *rear;// Trd dén node ddu va cubi danh sach

} SimpleHeader;

Cic thao tac trén danh sdch lién két don

Céc thao tac co ban trén danh sach don bao gom:

Chén thém mdt node vao vi tri thir n trong danh sach

Loai ra mot node & vi tri thu n trong danh sach

Vi¢c chén thém mot node vao vi tri thr n trong danh sach dugc thuc hién theo cac budc:

1.

Neéu n<=0, chen vao dau. Néu n>s0 phan tu cua danh sach, chén vao cudi. Truong hop
con lai, chen vao gitra.
Tim node thir n: gitr vét ctia hai node thir n-1 va thur n.

Tao mdt node mdi: cho node thir n-1 tro ti€p vao node mdi va node mai tro ti€p vao node
tha n.

Chuong trinh 3.6a cai dat thu tuc chén mot node vao vi tri thir n cua danh sach.

Chwong trinh 3.6a

void insert (SimpleHeader *list, int position, int wvalue) {

SimpleNode *newNode = new SimpleNode;

newNode->value = value;

if (position <= 0){ // Chén vao dau ds
newNode->next = list->front; // Chén vao truéc node dau
list->front = newNode; // Cap nhat lai node dau ds
if (list->nodeNumber == 0) // Néu ds ban ddu rdéng thi
list->rear = newNode; // node dudi trung véi node dau

Jelse if (position >= list->nodeNumber){// Chén vao cubi ds

list->rear->next = newNode; // Chén vao sau node cubi
list->rear = newNode; // Cap nhat lai node cubi ds
if (list->nodeNumber == 0) // Néu ds ban diu rdng thi
list->front = newNode; // node ddu trung node dubdi
}else( // Chén vao gitta ds
SimpleNode *prev = list->front, *curr = list->front;
int index = 0;
while (index < position) { // tim node n-1 va n
prev = curr;
curr = curr->next;
index++;
}
newNode->next = curr; // chén vao trudc node n
prev->next = newNode; // va chén vao sau node n-1

54



Chuwong 3: Kiéu dir liéu cdu tric

list->nodeNumber++; // Cap nhat sb luong node

return;

Viéc xoa mot node ¢ vi tri thir n trong danh sach dugc thyc hién theo cac budc:
1. Néu n<0 hodc n>s6 phan tir cia danh sach, khong xo4 node nao.
2. Tim node tht n: giit vét cta ba node thir n-1, thir n va thi n+1.
3. Cho node thir n-1 tr6 tiép vao node thir n+1, xo04 con tré ciia node thi n.
4. Tra vé node thir n.

Chuong trinh 3.6b cai dat thu tuc xoa mdt node ¢ vi tri thir n cia danh séach.

Chwong trinh 3.6b
SimpleNode* remove (SimpleHeader *list, int position) {
if ((position < 0) || (position >= list->nodeNumber))
return NULL; // Khdéng xod node nao ca

SimpleNode* result;

if (position == 0) { // Xo& node dau
result = list->front; // Gitt node cén xoé
list->front = list->front->next;// Cap nhat node diu
if (list->nodeNumber == 1) // Néu ds chi cé 1 node thi

list->rear = list->front;// Cap nhat node cubi ds

}else if (position == list->nodeNumber - 1) {
result = list->rear; // Gitt node can xo&
SimpleNode *curr = list=>front;
while (curr->next != list->rear)
curr = curr->next; // Tim node trudc cua node cudbi
curr->next = NULL; // Xo& node rear hién tai
list->rear = curr; // Cap nhat node cubi ds
lelse(
SimpleNode *prev = list->front, *curr = list->front;
int index = 0;
while (index < position) { // Tim node n-1 va n
prev = curr;
curr = curr->next;
index++;
}
result = curr; // Gitt node cadn xo&
prev->next = curr->next; // Cho node n-1 trd dén node n+1l
}
list->nodeNumber --; // Cap nhat sb luong node
return result; // Tra vé node cin xoé
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Ap dung

Chuong trinh 3.6¢ minh hoa viéc dung danh séach lién két don dé quan 1i nhan vién van phong voi
cac thong tin rat don gian: tén, tudi va tién luong cia moi nhan vién.

Chuwong trinh 3.6¢
#include<stdio.h>
#include<conio.h>

#include<string.h>

typedef struct({

char name[25]; // Tén nhan vién
int age; // Tudi nhan vién
float salary; // Luong nhdn vién

} Employee;

struct simple({
Employee employee; // D& liéu cua node
struct simple *next; // Trd dén node ké tiép
}i
typedef struct simple SimpleNode;

typedef struct{
int nodeNumber; // S8 luong cac node
SimpleNode *front, *rear; // Trd dén node didu va cubi ds

} SimpleHeader;

/* Khai bdo céc nguyén miu ham */

void init (SimpleHeader *1list);

void insert (SimpleHeader *list, int position, Employee employee);
SimpleNode* remove (SimpleHeader *list);

vold travese (SimpleHeader *1list);

void release (SimpleHeader *1list);

void init (SimpleHeader *1list) {
list = new list; // C&p phat bd nhéd cho con trd
list->front = NULL; // Khdi tao danh sach réng
list->rear = NULL;
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list->nodeNumber = 0;

return;

void insert (SimpleHeader *list, int position, Employee employee) {
SimpleNode *newNode = new SimpleNode;

newNode->employee = employee;

if (position <= 0){ // Chén vao dau ds
newNode->next = list->front; // Chén vao truédc node dau
list->front = newNode; // Cap nhat lai node dau ds
if (list->nodeNumber == 0) // Néu ds ban dau rdéng thi
list->rear = newNode; // node dudi trung véi node diu

Jelse if (position >= list->nodeNumber) {// Chén vao cubi ds

list->rear->next = newNode; // Chén vao sau node cubi
list->rear = newNode; // Cap nhat lai node cudbi ds
if (list->nodeNumber == 0)// Néu ds ban dédu réng thi
list->front = newNode; // node ddu trung node dubdi
}else( // Chén vao gitta ds
SimpleNode *prev = list->front, *curr = list->front;
int index = 0;

while (index < position){// tim node n-1 va n

prev = curr;
curr = curr->next;
index++;
}
newNode->next = curr; // chén vao trudc node n
prev->next = newNode; // va chén vao sau node n-1
}
list->nodeNumber++; // Cap nhat sb luong node

return;

SimpleNode* remove (SimpleHeader *list, int position) {
if ((position < 0) || (position >= list->nodeNumber))
return NULL; // Khdéng xod node nao ca
SimpleNode* result;
if (position == 0) { // Xo& node dau
result = list->front; // Git node cén xoé&

list->front = list->front->next;// Cap nhat node diu

if (list->nodeNumber == 1) // Néu ds chi cé6 1 node thi
list->rear = list->front;// Cap nhadt node cubi ds

}else if (position == list->nodeNumber - 1) {

result = list->rear; // Gitt node cén xoé
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SimpleNode *curr = list->front;
while (curr->next != list->rear)
curr = curr->next;// Tim node trudc cua node cubdi
curr->next = NULL; // Xoa& node rear hién tai
list->rear = curr; // Cap nhat node cudi ds
lelse(
SimpleNode *prev = list->front, *curr = list->front;
int index = 0;
while (index < position){// Tim node n-1 va n
prev = curr;
curr = curr->next;
index++;
}
result = curr; // Gitt node cdn xo&
prev->next = curr->next;// Cho node n-1 trd dén node n+l
}
list->nodeNumber --; // Cap nhat sb luong node
return result; // Trd vé node cén xo4

void travese (SimpleHeader *1list) {
if (list->nodeNumber <= 0) { // Khi danh sach rdng

cout << “Danh sach rong!” << endl;

return;
}
SimpleNode *curr = list->front;
while (curr != NULL) {

A\ 74

cout << curr->employee.name <<
<< curr->employee.age << “ %
<< curr->employee.salary << endl;// Liét ké& cac phén tu

curr = curr->next;

return;

void release (SimpleHeader *1list) {

SimpleNode* curr = remove(list, O0);

while (curr != NULL) {
delete curr; //Giai phdéng vung nhd cua node
curr = remove (list, 0);

}

delete list; //Gidi phéng vung nhd cua con tro
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void main () {
clrscr();
SimpleHeader *1list;
init (list);
int function;
do{

clrscr();

// Kh&i tao ds

cout << “CAC CHUC NANG:” << endl;

cout << “1: Them mot nhan vien” << endl;

cout << “2: Xoa mot nhan vien” << endl;

cout << “3: Xem tat ca cac nhan vien trong phong” << endl;
cout << “5: Thoat!” << endl;

cout << 7 << endl;
cout << “Chon chuc nang: ” << endl;

cin >> function;
switch (function) {

case ‘1':

// Thém vao ds

int position;

Employee employee;

cout <<

”

“Wi tri can chen: ;

cin >> position;

cout <<

”

“Ten nhan vien: ;

cin >> employee.name;

CQIT T <

”

“Tuol nhan vien: ;

cin >> employee.age;

”

cout << “Luong nhan vien: ”;

cin >> employee.salary;

insert(list, position,

break;

Eager 2

employee) ;

// Lay ra khoéi ds

int position;

cout <<

”

“Wi tri can xoa: ;

cin >> position;

SimpleNode* result

if (result
cout
cout

cout

cout

remove (list, position);

!= NULL) {

”

<< “Nhan vien bi loai: << endl;

r”

<< “Ten: << result->employee.name

<< endl;
<<

“Tuoi: ” << result->employee.age

<< endl;

”

<< “Luong:

<< result->employee.salary << endl;
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}
break;
case ‘3': // Duyét ds
cout<<“Cac nhan vien cua phong:”<<endl;
travese (list);
break;
}while (function != '57);
release (list); // Giai phéng ds

return;

TONG KET CHUONG 3
Noi dung chuong 3 di trinh bay cac van d& lién quan dén cac kiéu dir lidu c6 cau tric trong C++:
e Khai b4o ciu tric thong qua tir khod struct
e Ty dinh nghia kiéu dit liéu cdu triic bang tir khoa typedef.
e Khai bdo mt bién co kiéu dit liéu cu triic
e Khai bao cic ciu triic 1ong nhau.
e Truy nhép dén cac thudc tinh ciia cu triic
e Khai bao con tré cau tric, cip phat va giai phong bo nhé dong cua con tro cdu trac. Truy
nhap dén cac thudc tinh cta con trd cau tric.
e Khai bao va str dung mang ciu triic
e Khai bio mang cau triic bang con tro cau tric. Cap phat va giai phong viing nhé ciia mang
dong cac cau tric.
e Cai dat mot sb ciu tric dic biét:
- Ngan xép
- Hang doi
- Danh sach lién két

CAU HOI VA BAI TAP CHUONG 3

1. Dé dinh nghia mét cau tric sinh vién co tén 1a Sinhvien, gdbm c6 tén va tudi sinh vién.
binh nghia nao sau day la dung:
a. struct Sinhvien({
char name[20];
int age;
}i
b. struct {
char name[20];
int age;

} Sinh vien;
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C. typedef struct Sinhvien{
char name[20];
int age;
}i
2. M5t cAu tric duge dinh nghia nhu sau:
struct Employee{
char name[20];
int age;
i
Khi d6, cach khai bao bién nao sau déy 1a dung:
a. struct Employee myEmployee;
b. struct employee myEmployee;
C. Employee myEmployee;
d. employee myEmployee;
3. Mot céu trac duoc dinh nghia nhu sau:
typedef struct employee(
char name[20];
int age;
} Employee;
Khi d6, cach khai bao bién nao sau day 1a ding:
a. Employee myEmployee;
b. employee myEmployee;
C. struct Employee myEmployee;
d. struct employee myEmployee;

4. Véi clu tric duge dinh nghia nhu trong bai 3. Khi d6, cach khéi tao bién nao sau day la

ding:
a. Employee myEmployee = {‘A’, 27};
b. Employee myEmployee = {“A”, 27};
C. Employee myEmployee = (‘A’, 27);
d. Employee myEmployee = (“A”, 27);

5. Véi chu triic dwoc dinh nghia nhu trong bai 3. Khi d6, cic cach cip phat b nhd cho bién
con tro nao sau day la dung:

a. Employee *myEmployee = new Employee;
b. Employee *myEmployee = new Employee () ;
C. Employee *myEmployee = new Employee (10);

d. Employee *myEmployee = new Employee[10];

6. Dinh nghia mot cau trac vé mén hoc clia mot hoc sinh c6 tén Subject, bao gdm céc thong
tin:
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7.

8.

10.

1.

12.

13.
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e Tén moén hoc, kiéu char(];
e Diém téng két mon hoc, kiéu float;
Pinh nghia cAu trc vé hoc sinh tén 1 Student bao gém cac thong tin sau:
e Tén hoc sinh, kiéu char(];
e Tudi hoc sinh, kiéu int;
e Lp hoc sinh, kiéu char];
e Danh sach diém cidc mdn hoc cua hoc sinh, kiéu 1a mot mang cac cAu trtic Subject
da duogc dinh nghia trong bai tap 6.
° Xép loai hoc luc, kiéu char[];
Khai bao mdt bién ¢ ciu trac 1a Student d3 dinh nghia trong bai 7. Sau do, thuc hién tinh
diém trung binh cua tat ca cac mon hoc cua hoc sinh do, va viét mot thu tuc xép loai hoc
sinh dya vao diém trung binh cac mén hoc:
e Néu diém tb nhé hon 5.0, xép loai kém
e Néu diém tb tir 5.0 dén dudi 6.5, xép loai trung binh.
e Néu diém tb tir 6.5 d¢én dudi 8.0, xép loai kha
e Néu diém tb tir 8.0 trd 1én, xép loai gioi.
Viét mot chuong trinh quén li cac hoc sinh cia mot 16p, 1a mot day cac cAu trac c6 kiéu
Stupid dinh nghia trong bai 7. Str dung thu tuc da cai dit trong bai 8 dé thuc hién céac thao
tac sau:
e Khoi tao danh sach va diém cia cac hoc sinh trong 16p.
e Tinh diém trung binh va xép loai cho tit ca cac hoc sinh.
e Tim tt ca cac hoc sinh theo mdt loai nhat dinh
St dung ciu trac ngan xép di dinh nghia trong bai dé d6i mot sb tir kiéu thap phan sang
kiéu nhi phan: Chi s6 nguyén cho 2, mai cho dén khi thwong <2, luu cac sé du vao ngin
xép. Sau do6, doc cac gia tri du tir ngin xép ra, ta s& thu dugc chudi nhi phan twong tng.
M& rong cdu trac hang doi di dinh nghia trong bai dé tro thanh hang doi c¢6 d6 wu tién:
e Cho mdi node thém mét thudc tinh 1a dd wu tién cua node do
e Khi thém mot node vao hang doi, thay vi thém vao cudi hang doi nhu thong
thudng, ta tim vi tri ¢6 do wu tién pht hop dé chén node vio, sao cho déy cac node
trong hang doi 1a mot danh sach c6 d6 wu tién cua cac node 1a giam dan.
e Viéc lay ra 1a khong thay ddi: 1y ra phan tir & ddu hang doi, chinh 1a phan tir co
dd wu tién cao nhat.
Ap dung hang doi c6 d6 uu tién trong bai 11 dé xay dung chwong trinh quan li tién trinh
¢6 d6 wu tién cta hé didu hanh, mé rong ing dung trong bai ngin xép.
Mo rong chu trac danh sach lién két don trong bai thanh danh sach lién két kép:
e M>i node c6 thém mdt con trd prev dé tro dén node trude nd
e Ddi v6i node header, ciing can 2 con tro: tré dén node dau tién va node cudi cling
cua danh sach
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e Riéng v6i node dau tién (front) ctia danh sach, con trd prev cua nd s& tro dén
NULL. Gibéng nhu con tro next ciia node rear.
14. Cai dat lai hai thdo tac thém vao mot node va xoa mot node & mdt vi tri xac dinh trong
mdt cAu trac danh sach lién két kép dinh nghia trong bai 13.
15. Ap dung cac dinh nghia va thao tac trong cac bai 13 va 14. Cai dit lai chuong trinh quan li
nhan vién & chuong trinh 3.6¢ bang danh sach lién két kép.
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CHUONG 4
VAO RA TREN TEP

Nbi dung chuong nay tip trung trinh bay cac van d& lién quan dén cic thao tac trén tép dir lidu
trong ngén ngtr C++:

e Khai niém t&p, t&p van ban va t&p nhi phan

e (Céc thao tac vao ra trén t¢p

e  Phuong thic truy nhap tép truc tiép

4.1 KHAI NIEM TEP

4.1.1 Tép dir liéu
Trong C++, khi thao tac vaoi mot tép di licu, can thuc hién tuan tu theo cac budc nhu sau:

1. Mo tép tin

2. Thuc hién cac thao tac doc, ghi trén tép tin dang mo

3. Doéng tép tin
Pé thuc hién cac thao tac lién quan dén tep dit li¢u, C++ cung cép mot thu vién <fstream.h>
chtra cac 16p va cac ham phuc vu cho cac thao tac nay. Do vay, trong cac chuong trinh lam viéc
vGi tép tin, ta can khai bao chi thi dung thu vién nay ngay tir dau chuong trinh:

#include<fstream.h>
Khai bdo bién tép
Trong C++, khi khai biao mot bién tép, dong thoi ta s& mo tép tuong tng theo ci phap tong quat
bang cach dung kiéu fstream nhu sau:
fstream <Tén bién tép>(<Tén tép>, <Ché d6 md tép>);
Trong do6:
e Tén bién tép: c6 tinh chit nhu mot tén bién thong thuong, né sé& duoc dung dé thyc hién
cac thao tac v6i tép gan v6i no. Tén bién tép cling phai tuan thu theo quy tic dat tén bién
trong C++.
e Tén tép: 12 tén tép dir liéu ma ta can thao tac trén no.
e Ché @9 mé tép: 1a cac hang kiéu bit dd dugc dinh nghia sin bai C++. N6 chi ra rang ta
dang mo tép tin & ché @6 nao: doc hoic ghi, hoidc ca doc 1an ghi.
Vi du, khai bao:

fstream myFile (“abc.txt”, ios::in);
1a khai bao mot bién tép, co tén la myFile, dung dé mo tép tin co tén 1a abc.txt va tép tin nay duogc
md & ché do dé doc dir liéu (bit chi thi ios::in).

Luuy:
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e Tén tép tin c6 dang mot chudi ki tu, néu khai bao tén tép c6 duong dan thu muc “\” thi
mdi ddu “\” phai dugc viét thanh “\\” dé tranh bi nham 14n véi cac ki tu ddc biét trong C
nhu “\n”, “\d”...

Vi dy, muén mé mot tép tén la abc.txt trong thu muc myDir dé doc, ta phai khai b4do nhu sau:

fstream myFile (“myDir\\abc.txt”, ios::in);
Cac ché dp mo tép tin

Céac ché d6 mo t&p tin dugc dinh nghia boi cac bit chi thi:

e jos::in: M& mét tép tin dé doc.

e ios::out: M& mot tép tin ¢6 san dé ghi.

e ios::app: Mo mot tép tin c6 san dé thém di liéu vao cudi tép.
e jos::ate: Mo tép tin va dat con tro tép tin vao cudi tép.

e ios::trunc:  Néu tép tin di c6 san thi dit liéu ctia né s& bi mat.

e ios::nocreate: Mo mot tép tin, tép tin nay bat budc phai ton tai.

e ios::noreplace: Chi md tép tin khi tép tin chua ton tai.

e ios::binary: Mg mot tép tin & ché do nhi phan.

o jos::text: M& mét tép tin & ché do vin ban.
Luuy:

e Khi muén m& mét tép tin dong thoi & nhiéu ché d6 khac nhau, ta két hop cac bit chi thi

tuong (mg bang phép toan hop bit |”.

Vi du, mudn md mot tép tin abe.txt dé doc (ios::in) dong thoi vdi dé ghi (ios::out) dudi ché d6 van
ban (ios::text), ta khai bao nhu sau:

fstream myFile (“abc.txt”, ios::in|ios::out|ios::text);

4.1.2 Tép van ban

Dé md mot tép tin dudi ché d6 vian ban, ta dung ch phap sau:
fstream <Tén bién tép> (<Tén tép>, ios::text);
Khi d6, cac thao tac doc, ghi trén bién tep duoc thuc hién theo don vi 1a cac tir, duwoc phan cach
boi diu trong (space bar) hodc dau xudng dong (enter).
Vi du, mubn mé tép tin baitho.txt dudi ché d6 van ban, ta khai bao nhu sau:

fstream myBaiTho (“baitho.txt”, ios::text);

4.1.3 Tép nhi phan
Dé md mot tép tin dudi ché d6 nhi phan, ta dung ¢t phép sau:
fstream <Tén bién tép>(<Tén tép>, ios::binary);
Khi d6, cac thao tac doc, ghi trén bién tép duoc thuc hién theo don vi byte theo kich thudc cac
ban ghi (cau truc) duoc ghi trong tép.
Vi dy, mubn mé tép tin baitho.txt dudi ché d6 nhi phan, ta khai bdo nhu sau:

fstream myBaiTho (“baitho.txt”, ios::binary);
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4.2 VAO RA TREN TEP

4.2.1 Vao ra tép vian ban bang “>>” vj “<<”

Ghi tép vin bin bang “<<”

Céac bude thyuc hién dé ghi dir li¢u vao mét t&p tin nhu sau:

L.

M¢ tép tin theo ché do dé ghi b?mg dbi tugng ofstream (mé tép tin chi dé ghi):

ofstream <Tén bién tép>(<Tén tép tin>, ios::out);

2. Ghi dir lidu vao tép bang thao tac “<<:

3.

<Tén bién tép> << <Dt liéu>;
Pong tép tin bang 1énh close():

<Tén bién tép>.close();

Chuong trinh 4.1 minh hoa viéc ghi dir li¢u vao tép tin:

Tén t€p tin dugc ngudi dung ty nhap vao tir ban phim.

Chuong trinh s& ghi vao tép cac ki tu do nguoi dung g vao tir ban phim, mdi ki tu dugc

phan cach nhau boi dau tréng (space bar).

Chuong trinh ding lai khi ngudi dung nhap ki ty “e’. Va tép tin duoc két thiic bang mot

dau xudng dong “endl”.

Chuong trinh 4.1
#include<stdlib.h>
#include<iostream.h>
#include<fstream.h>

#include<conio.h>

const int length = 25; // b6 dai tbi da tén tép tin

void main () {

clrscr();
char fileName[length], input;

cout << “Ten tep tin: ”;

cin >> setw(length) >> fileName; // Nhap tén tép tin

/* M& tép tin */
ofstream fileOut (fileName, ios::out);// Khai bdo va md tép tin
if (!'fileOut) { // Khéng md dugc tép

cout << “Khong the tao duoc tep tin ” << fileName << endl;

exit (1);

/* Ghi dr 1iéu vao tép tin */
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do{
cin >> input; // Poc ki tu tu ban phim
fileOut << input << ' ; // Ghi ki tu vao tép tin
}while ((input != ‘e’)&&(fileOut));
fileOut << endl; // Xubng dong cubdi tép tin

/* béng tép tin */
fileOut.close () ; // béng tép tin

return;

Doc dit liéu tur tép vin ban bang “>>”

Céac bude thuc hién dé doc dit liéu tir mot tép tin nhu sau:
1. Mo té€p tin theo ché do dé doc bfing dbi tugng ifstream (mo t€p tin chi dé doc):
ifstream <Tén bién tép>(<Tén tép tin>, ios::in);
2. Doc dir lidu tr t&p bﬁng thao tac “>>":
<Tén bié&n tép> >> <Bién diur liéu>;
3. Pong tép tin bang 1énh close():
<Tén bién tép>.close();
Chuong trinh 4.2 minh hoa vi¢c doc dit li¢u tur t€p tin vira st dung trong chuong trinh 4.1 ra man
hinh:
e Tén t&p tin dugc nguoi dung tu nhap vao tir ban phim.
e Chuong trinh s& doc cac ki tu trong t€p va hién thi ra man hinh, mdi ki tu dugc phan cach
nhau bai du trong (space bar).

e Chuong trinh dimg lai khi két thuc tép tin.

Chuong trinh 4.2
#include<stdlib.h>
#include<iostream.h>
#include<fstream.h>

#include<conio.h>

const int length = 25; // b6 dai tbi da tén tép tin

void main () {
clrscr();
char fileName[length], output;

cout << “Ten tep tin: ”;

cin >> setw(length) >> fileName; // Nhép tén tép tin

/* M& tép tin */
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ifstream fileIn(fileName, ios::in); // Khai bdo va md tép tin
if(!fileln) { // Khéng mé duoc tép
cout << “Khong the mo duoc tep tin ” << fileName << endl;

exit (1) ;

/* Poc dr 1iéu tu tép tin ra man hinh */

while (filelIn) {

fileIn >> output; // Poc ki tu tu tép tin
cout << output; // Ghi ki ty ra man hinh

}

cout << endl; // Xubng dong trén man hinh

/* Péng tép tin */
fileIn.close(); // bbdbng tép tin

return;

Chuong trinh 4.3 minh hoa viéc copy toan b ndi dung cia mot t€p tin sang mot tép tin mai:
e Tén tép tin ngudn va tép tin dich duoc nhap tir ban phim boi ngudi ding.
e Té¢ptin ngué)n duoc mé & ché do doc.
e T¢p tin dich dugc mo & ché do ghi.
e Doc timg ki ty tir t&p tin ngudn va ghi ngay vao tép tin dich.
e Dong cac tép tin khi két thuc.

Chwong trinh 4.3
#include<stdlib.h>
#include<iostream.h>
#include<fstream.h>

#include<conio.h>

const int length = 25; // P66 dai tdi da tén tép tin

void main () {
clrscr();
char sourceFile[length], targetFile[length], data;
cout << “Ten tep tin nguon: ”;
cin >> setw(length) >> sourceFile; // Nhédp tén té&p tin ngudn
cout << “Ten tep tin dich: ”;

cin >> setw(length) >> targetFile; // Nhédp tén tép tin dich
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/* M& tép tin ngudn */

ifstream fileIn(sourceFile, ios::in);// Khai bdo va m& tép ngudn

if (! fileIn) { // Khéng m& duoc tép ngudn
cout << “Khong the mo duoc tep tin nguon ”

<< sourceFile << endl;

exit (1) ;

/* M& tép tin dich */
ofstream fileOut (targetFile, ios::out);// Khai bdo va md tép dich
if (! fileOut) { // Khéng m& duoc tép dich
cout << “Khong the tao duoc tep tin dich ”
<< targetFile << endl;

exit (1) ;

/* Poc dit 1liéu tu tép tin ra tép dich */

while (filelIn) {
fileIn >> data; // Poc ki tu tlu tép ngudn
fileOut << data; // Ghi ki tu ra tép dich

/* Pbéng cac tép tin */

fileIn.close(); // Péng té&p tin ngudn
fileOut.close(); // Pbdbng tép tin dich
return;

Luu y:
e Ténbién tép, sau khi dung xong véi mét tép xac dinh, co thé st dung dé mo mot tép khac,
v6i mot ché do mé tép khac bang phép toan open() cua bién tép.
<Tén bién tép>.open (<Tén tép méi>, <ché dé md moi>) ;
Vi dy, doan chuong trinh:
ofstream myFile (“abc.txt”, ios::out);
// ghi vao file abc.txt
myFile.close();
myFile.open (“xyz.txt”, ios::out|ios::app):;
// Them vao cuoi file xyz.txt
myFile.close();
s& dung bién tép myFile (c6 kiéu ofstream) hai 1an: mot 1an 1 dung véi tép tin abe.txt & ché do mo
dé ghi tir dau. Mot 1an khac 1a véi tép tin xyz.txt & ché do mo dé ghi thém vao cubi.
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4.2.2 Vao ra tép nhi phin bang read va write
Ghi vao tép nhi phin bang write

Céac bude thuc hién dé ghi dir li¢u vao mot t¢p nhi phan nhu sau:
1. Mo tép tin theo ché d6 dé ghi nhi phan bang dbi twong fstream:
fstream <Té&n bién tép> (<Tén tép tin>, ios::out|ios::binary);
2. Ghi dit liéu vao tép bang thao tac “write():
<Tén bién tép>.write (char* <D liéu>,
int <Kich thudc da liéu>);
3. Pong tép tin bang 1énh close():
<Tén bién tép>.close();
Trong d6, thao tac write nhan hai tham sé dau vao nhu sau:

e Tham sb thi nhit 1a con tré kiéu char tré dén ving dir liéu can ghi vao tép. Vi con tro bit
budc c6 kiéu char nén khi mudn ghi dit lidu co6 kiéu khac vao tép, ta ding ham chuyén
kiu:

reinterpret cast<char *>(<Dx liéu>);

e Tham sd thi hai 1a kich ¢& dit liéu duge ghi vao tép. Kich cd nay duoc tinh theo byte, nén
thong thuong ta dung toan tir:

sizeof (<Kiédu di liéu>);
Luuy:

e Khi muén doc, ghi cac dir lidu c6 cdu triic (struct) vao tép thi ta phai ding & ché do
doc/ghi tép nhi phan ma khong thé dung ché do doc/ghi & ché do van ban.

e Khi doc/ghi dit liéu c6 kiéu ciu tric, dé toan tir sizeof() thuc hién chinh xéc thi cac thanh
vién cua cdu trac khong dugc 13 kiéu con tro. Vi toan tir sizeof() ddi véi con tro chi cho
kich c& cua con tré ma khong cho kich ¢ that ctia vung dit liéu ma con tro tré toi.

Chuong trinh 4.4 minh hoa viéc ghi dit li¢u vao t¢p tin nhi phan, dit li¢u la kiéu cAu truc:

e Tén tép tin va sd lugng ban ghi dwrge ngudi dung tu nhap vao tir ban phim.

e Chuong trinh s& ghi vao t8p cac ban ghi c6 cau tric do ngudi dung gd vao tir ban phim.

Chuwong trinh 4.4
#include<stdlib.h>
#include<iostream.h>
#include<fstream.h>
#include<conio.h>

#include<type.h>
const int length = 25; // P66 dai tbi da tén tép tin
typedef struct {

int day; // Ngay
int month; // Théang
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int year; // N&m

} Date;

typedef struct {

char name[20]; // Tén nh&n vién

Date birthDay; // Ngay sinh cua nhén vién
char role[207]; // Chuic vu cua nhén vién
float salary; // Luong cua nhdn vién

} Employee;

void main () {
clrscr();
char fileName[length]; // Tén tép tin
cout << “Ten tep tin: ”;

cin >> setw(length) >> fileName; // Nhdp tén tép tin

int recordNumber; // 86 luong ban ghi
cout << “So luong ban ghi: ”;

cin >> recordNumber; // Nhap sé luong ban ghi

/* M& tép tin */
// Khai bdo va md tép tin
fstream fileOut (fileName, ios::out|ios::binary);
if(!'fileOut) { // Khéng m& duoc tép
cout << “Khong the tao duoc tep tin ” << fileName << endl;

exit (1) ;

/* Ghi dt@ liéu vao tép tin */

Employee myEmployee;

for (int 1=0; i<recordNumber; i++) {
cout << “Ban ghi thu ” << i+l << endl;
cout << “Name: ”;
cin >> myEmployee.name; // Nhédp tén nhan vién
cout << “Day of birth: ”;
cin >> myEmployee.birthDay.day;// Nhdp ngay sinh
cout << “Month of birth: ”;
cin >> myEmployee.birthDay.month;// Nhidp thang sinh
cout << “Year of birth: ”;
cin >> myEmployee.birthDay.year;// Nhdp ndm sinh
cout << “Role: ”;
cin >> myEmployee.role; // Nhéap chtc wvu

cout << “Salary: ”;
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cin >> myEmployee.salary; // Nhap tién luong

// Ghi dr 1iéu vao tép
fileOut.write (reinterpret cast<char *>(&myEmployee),

sizeof (Employee)) ;

/* bbng tép tin */
fileOut.close () ; // béng tép tin

return;

Doc dit ligu tiv tép nhi phan bang read

Céc budc thuc hién dé doc dir liéu tir mot tép tin nhi phan nhu sau:
1. Mo tép tin theo ché d6 dé doc nhi phan bang ddi tugng fstream (mo tép tin chi dé ghi):
fstream <Tén bién tép>(<Tén tép tin>, ios::in|ios::binary);
2. DBoc dir ligu tir t&p béng thao tac “read()”:
<Tén bién tép>.read(char* <D liéu ra>,
int <Kich thudc da liéu>);
3. Doéng tép tin bang lénh close():
<Tén bién tép>.close();
Chuong trinh 4.5 minh hoa vi¢c doc dit liéu tir t€p tin vao bién c6 céu trac:
e Tén t&p tin dugc nguoi dung tu nhap vao tur ban phim.
e Chuong trinh s& doc cac ciu tric nhan vién trong tép va hién thi ra man hinh.

e Chuong trinh dung lai khi két thic tép tin.

Chuwong trinh 4.5
#include<stdlib.h>
#include<iostream.h>
#include<fstream.h>
#include<conio.h>

#include<type.h>

const int length = 25; // b6 dai tbi da tén tép tin

typedef struct {

int day; // Ngay
int month; // Théang
int year; // Nam

} Date;

72



Chuong 4: Vao ra trén tép

typedef struct {

char name[20]; // Tén nhdn vién

Date birthDay; // Ngay sinh cta nhén vién
char role[207]; // Chtiic vu cua nhan vién
float salary; // Luong cua nhan vién

} Employee;

void main () {
clrscr();
char fileName[length]; // Tén tép tin

cout << “Ten tep tin: ;

cin >> setw(length) >> fileName; // Nhép tén tép tin

/* M& tép tin */
// Khai bdo va md tép tin
fstream fileIn(fileName, ios::in|ios::binary);
if(!'fileln) { // Khéng m& duoc tép
cout << “Khong the mo duoc tep tin ” << fileName << endl;

exit (1) ;

/* Poc dit 1iéu tu tép tin ra man hinh */
Employee myEmployee;
while (filelIn) {

fileIn.read(reinterpret cast<char *>(&myEmployee),

sizeof (Employee)) ; // Poc ki tu tu tép tin

cout << myEmployee.name << “ 7
<< myEmployee.birthDay.day << “/”
<< myEmployee.birthDay.month << “/”
<< myEmployee.birthDay.year << ™

<< myEmployee.role << ™

<< myEmployee.salary << endl; // Ghi ki tuy ra man hinh

/* Pdéng tép tin */
fileIn.close(); // Pbdbng tép tin

return;
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4.3 TRUY NHAP TEP TRUC TIEP

4.3.1 Con tré tép tin

Con tré tép tin c6 vai tro nhu mot dau doc tré vao mot vi tri xac dinh cia tép va thao tac truy nhap

tép dién ra tuan ty:

e Tai mdi thoi diém, con tré tép tin xac dinh mot vi tri trén t&p ma tai do, thao tac truy nhap

tép (doc/ghi) dugce thuc hién.

e Sau thao tac truy nhép, con tré tép ty dong chuyén dén vi tri tiép theo dua vao kich thudc

don vi dir liéu dugc truy nhap.

Céch truy nhap tép tuan ty c6 nhugc diém 1a bao gio ciing phai bat dau tir dau tép tin, di tuan tu
cho dén vi tri can truy nhap. Khi tép tin ¢6 kich thude 16n thi cach truy nhap nay rat ton thoi gian.

Pé tranh nhuoc diém nay, C++ cho phép truy nhap truc tiép dén mot vi tri xac dinh trén tép tin

bang cac phép toan:

e Truy nhap vi tri hién tai ctia con tro tép tin

e Dich chuyén con trd t€p tin dén mot vi tri xac dinh

4.3.2 Truy nhap vi tri hién tai ciia con tro tép

C1 phap truy nhap dén vi tri hién thoi ctia con tré tép phu thudc vao kiéu bién tép dang ding 1a dé

doc hay ghi.

e Néu bién tép 1a kiéu mo tép dé doc ifstream thi cu phap la:

<Tén bién tép>.tellg();

e Néu bién tép 1a kiéu mo tép dé ghi ofstream thi ct phép la:

<Tén bién tép>.tellp();

Chuong trinh 4.6a minh hoa vi¢c xac dinh vi tri hi¢n thoi cia con tro t€p sau mot s6 thao tac doc

tép truoc do.

Chuong trinh 4.6a
#include<stdlib.h>
#include<iostream.h>
#include<fstream.h>

#include<conio.h>

const int length = 25;

void main () {

clrscr();

r”

cout << “Ten tep tin: ”;

char fileName[length], output;

cin >> setw(length) >> fileName;

// b6 dai tbi da tén tép tin

// Nhép tén tép tin
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/* M& tép tin */
ifstream fileIn(fileName, ios::in); // Khai bdo va md tép tin
if(!filelIn) { // Khéng m& dugc tép

cout << “Khong the mo duoc tep tin ” << fileName << endl;

exit(1l);

/* Poc dr 1iéu tu tép tin ra man hinh
* Ghi vi tri con tré tép ra man hinh c@ sau 5 1lan doc ki tu */
int index = 0;

while (filelIn) {

fileIn >> output; // Poc ki twu tu tép tin
cout << output; // Ghi ki tu ra man hinh
if(index % 5 == 0) // Ghi ra vi tri con trdé tép

cout<< endl << “Wi tri con tro tep: ”
<< fileIn.tellg() << endl;
index ++;
}

cout << endl; // Xubng dong trén man hinh

/* béng tép tin */
fileIn.close(); // bbng tép tin

return;

Chuong trinh 4.6b minh hoa viéc xac dinh vi tri hién thoi ctia con trd tép sau mat sb thao tac ghi
vao t&p trudc do.

Chuwong trinh 4.6b
#include<stdlib.h>
#include<iostream.h>
#include<fstream.h>

#include<conio.h>

const int length = 25; // b6 dai tbi da tén tép tin

void main () {
clrscr();
char fileName[length], input;

cout << “Ten tep tin: ;

cin >> setw(length) >> fileName; // Nhép tén tép tin
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/* M& tép tin */
ofstream fileOut (fileName, ios::out);// Khai bdo va md tép tin
if (! fileOut) { // Khéng m& dugc tép

cout << “Khong the tao duoc tep tin ” << fileName << endl;

exit (1) ;

/* Ghi dt 1iéu vao tép tin

* Hién ra man hinh vi tri con trd tép sau khi ghi duoc 5 ki tu*/

int index = 0;

do{
cin >> input; // Poc ki tu tu ban phim
fileOut << input << ' Y // Ghi ki tu vao tép tin
if (index%5 == 0) // Hién thi vi tri con trdé tép

”

cout << ”Vi tri con tro tep:
<< fileOut.tellp() << endl;
index++;
}while ((input != ‘e’)&&(fileOut));

fileOut << endl; // Xubng dong cubi tép tin

/* Péng tép tin */
fileOut.close(); // bbng tép tin

return;

4.3.3 Dich chuyén con tré tép
Ngoai viéc xac dinh vi tri hién thoi cta con tro té€p, C++ con cho phép dich chuyén con tro tép dén
mot vi tri bat ki trén tép. Cu phap dich chuyén phu thudc vao kiéu bién tép la doc hay ghi.
o Néu bién tép c6 kiéu 1a mé tép tin dé doc ifstream, ct phap sé la:
<Tén bién tép>.seekg(<Kich thudc>, <Mbc dich chuyén>);
e Néu bién tép co kiéu 1a mo tép dé ghi ofstream, ct phap s& 1a:
<Tén bién tép>.seekp (<Kich thudc>, <Mbc dich chuyén>);
Trong do:
e Kich thwéc: 14 tham sé mé ta khoang cach dich chuyén so véi vi tri mde dich chuyén.
Don vi tinh cta kich thudc 1a byte, c¢6 kiéu 14 sd nguyén.
e Mbc dich chuyén: 13 vi tri gbc dé xac dinh khoang cach dich chuyén cua con tro tép. Co
ba tham s hang vé kiéu mdc dich chuyén:
- ios::beg: Méc dich chuyén 1a dau tép tin.
- iosncur:hdéc(ﬁchchuyénlé\dtﬁlﬁénthdicﬁacontxétép.

- dos::end: Moc dich chuyén 1a vi tri cudi cung cua tép tin.
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Vi du:
ifstream fileIn (“abc.txt”, ios::in);

fileIn.seekg(sizeof (char)*7, ios::beqg);

s& dich chuyén con tro tép tin dén ki tu (kiéu char) thir 7+1 = 8 trong tép tin abe.txt dé doc (gia sir

tép tin abc.txt luu cac ki tu kiéu char).

Luuy:

e Vi khoang cach cach dich chuyén cé kiéu so nguyén (int) cho nén c6 thé nhéan gia tri am

hodc duong. Néu gia tri duwong, dich chuyén vé phia sau vi tri lam moc, néu gia tri am,

dich chuyén vé phia trudc vi tri lam moc.

e Neéu vi tri dich chuyén dén ndm ngoai pham vi tép tin (phia sau vi tri cudi cung cua t&p

hodc phia trude vi tri dau tién ciia tép) s& nay sinh 18i, khi d6 <Tén bién tép> = false.

Chuong trinh 4.7 cai dat chuong trinh truy nhap tép tin truc tiép dé doc gia tri ki tu (kiéu char)

trong tép:

e Tén tép tin (chira dir liéu kiéu char) do nguoi ding nhap vao tir ban phim.

e Sau d6, mdi khi ngudi dung nhap vao mét s nguyén, chuwong trinh s& dich chuyén dén vi

tri moi, cach vi tri cli ding bﬁng tung éy ki tu, tinh ttr vi tri hién thoi cia con tro tép.

e Chuong trinh s& két thiic khi nguoi ding nhép vao s6 0.

Chwong trinh 4.7
#include<stdlib.h>
#include<iostream.h>
#include<fstream.h>

#include<conio.h>

const int length = 25; // P66 dai tbi da tén tép tin

void main () {
clrscr();
char fileName[length], output;
cout << “Ten tep tin: ”;

cin >> setw(length) >> fileName; // Nhdp tén tép tin

/* Mo tép tin */
ifstream fileIn(fileName, ios::in); // Khai bdo va md tép tin
if(!'fileln) { // Khéng mé dugc tép

cout << “Khong the mo duoc tep tin ” << fileName << endl;

exit (1) ;

/* Poc dit 1liéu tu tép tin ra man hinh

* Ghi vi tri con trd tép ra man hinh c@ sau 5 1lan doc ki tu */
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int index = 1;
do{
cout << “So ki tu dich chuyen:

cin >> index;

// Dich chuyén con trd tép tu vi
fileIn.seekg(sizeof (char) *index,
if(fileln) { //

fileIn >> output; //

// Ghi ki ty ra man hinh

”.

’

tri hién thoi
ios::cur);

Pung

Poc ki tu tu tép tin

cout << “Wi tri: ” << filelIn.tellg() << output;

lelse{ // Ra khoéi pham vi tép

fileIn.clear(); // V& vi tri dau tép

}

}while (index) ;

/* béng tép tin */

fileIn.close(); // Pbéng tép tin
return;
}
TONG KET CHUONG 4

Noi dung chuong 4 da tip trung trinh bay cac van dé lién quan dén céc thao tac trén tép tin trong

ngodn ngit C++. Bao gdom:
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e Céac budc tuan tu khi thao tac véi mot tep tin:
- Mo tap tin
- Doc/ghi dir ligu trén tep tin

- Doéng tép tin

e Thao tac md tép tin véi nhiéu ché d6 bang kiéu fstream.

e Thao tac m¢ tép tin chi dé doc voi kiéu ifstream

e Thao tac md tép tin chi dé ghi véi thao tac ofstream.

e Doc dir li€u tur tép tin van ban vdi thao tac “>>".

e  Ghi dir liéu vao tép tin vin ban bang thao tac “<<”
e Doc tép tin nhi phan bang thao tac read().

e  Ghi vao tép tin nhi phan bang thao tac write().

e Xac dinh vi tri hién thoi cua con tré t€p tin voi cac thao tac tellg() va tellp().

e Dich chuyén vi trf ciia con trd tép véi cac thao tac seekg() va seekp().

e Thiét lap lai trang thai cho con tro tép tin b?mg thao tac clear().
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e Dong tép tin da str dung bang thao tac close().

CAU HOI VA BAI TAP CHUONG 4

1. Mudn mé mot tép tin tén la abc.txt dé doc dit liéu, 1énh mo tép nao sau day la dang:
a. fstream myFile (“abc.txt”, ios::in);
b. fstream myFile (“abc.txt”, ios::out);
C. fstream myFile (“abc.txt”, ios::app);
d. fstream myFile (“abc.txt”, ios::ate);
2. Mubn mé mot tép tin abc.txt nam trong thu muc xyz dé ghi dir liéu vao. Lénh md nao sau
day la dung:
a. fstream myFile (“xyz\abc.txt”, ios::out);
b. fstream myFile (“xyz\\abc.txt”, ios::out);
C. fstream myFile (“xyz/abc.txt”, ios::out);
d. fstream myFile (“xyz//abc.txt”, ios::out);
3. Mudn mé mot tép tin abe.txt dé ghi thém dit liéu vao cudi tép, 1énh nao sau day 1a dung:
a. fstream myFile (“abc.txt”, ios::out);
b. fstream myFile (Yabc.txt”, ios::app):
C. fstream myFile (“abc.txt”, ios::out|ios::app):;

d. fstream myFile (Yabc.txt”, ios::out]|ios::app):;
4. Xét hai 1énh khai bao sau:

fstream myFilel (“abc.txt”, ios::out);

ofstream myFile2 (“abc.txt”, ios::out);
Nhan dinh nao sau day la ding:

a. myFilel va myFile2 c6 chirc nang giéng nhau.

b. myFilel va myFile2 c6 chirc nang khac nhau

5. Xét hai 1énh khai bao sau:

fstream myFilel (“abc.txt”, ios::in);

ifstream myFile2 (“abc.txt”, ios::in);
Nhan dinh nao sau day la dung:

a. myFilel va myFile2 c6 chtic nang giéng nhau.

b. myFilel va myFile2 c6 chirc nang khac nhau

6. Xét doan chuong trinh sau:

ofstream myFile (“abc.txt”, ios::out);

if (myFile) myFile << “abc.txt”;
Chuong trinh sé€ lam gi?
a. Ghi ra man hinh dong chir “abc.txt”
b. Ghi vao tép tin abc.txt dong chir “abc.txt”
c. Boc tur tép tin abe.txt dong chir “abe.txt”
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d. Chuong trinh s& bao 16i.
7. Xét doan chuong trinh sau:
ifstream myFile (“abc.txt”, ios::in);
char text[20];
if (myFile) myFile >> text;
Chuong trinh s& 1am gi, néu tép tin abc.txt ¢6 ndi dung 1a dong chir “abe.txt™?
a. Ghi ra man hinh dong chir “abc.txt”
b. Ghi vao tép tin abc.txt dong chir “abc.txt”
c. Boc tr tép tin abce.txt dong chir “abe.txt”
d. Chuong trinh s& bao 16i.
8. Xét doan chuong trinh sau:
fstream myFile (“abc.txt”, ios::out);
if (myFile) myFile << “abc.txt”;
myFile.close () ;
myFile.open (“abc.txt”, ios::in);
char text[20];
if (myFile) myFile >> text;
cout << text;
Chuong trinh s& 1am gi, néu tép tin abc.txt c6 ndi dung 1a dong chir “abe.txt™?
a. Ghi vao tép tin abc.txt dong chir “abc.txt”
b. Poc tir tép tin abe.txt dong chit “abce.txt”
c. Ghi ra man hinh dong chir “abc.txt”
d. Céa ba dap an trén.
e. Chuong trinh s& bao 1.
9. Xét doan chuong trinh sau:
ifstream myFile (“abc.txt”, ios::in);
if (myFile) cout << myFile.tellg();
Chuong trinh sé& in ra man hinh két qua gi?
a.0
b. 1
c.8
d. 16

10. Xét doan chuong trinh sau, néu tép abc.txt chira mdt ) luwong ki ty da lon:
ifstream myFile (“abc.txt”, ios::in);
if (myFile) {
char c;
nyFile >> c;
cout << myFile.tellg();
}
Chuong trinh s& in ra man hinh két qua gi?
a. 0
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11.

12.

13.

14.

15.

16.

17.

b. 1
c.8
d. 16

Xét doan chuong trinh sau, néu tép abc.txt chira mot sb luong ki tu du 16n:
ifstream myFile (“abc.txt”, ios::in);
if (myFile) {
myFile.seekg(sizeof (char)*5, ios::beqg);
myFile.seekg(sizeof (char)*5, ios::cur);
cout << myFile.tellg();
}
Chuong trinh s€ in ra man hinh két qua gi?
a. 0
b.5
c. 10
d. 80
Viét mot chuong trinh gop ndi dung cua hai tép tin ¢ sin vao mot tép tin thir ba. Tén céc
tép tin dugc nhap vao tir ban phim.
Viét mot chuong trinh tim kiém trén tép nhi phan cé cau tric dugce tao boi chuong trinh
4.4: Tim tat ca cac nhan vién co tén 1a X, X dugc nhap tir ban phim. Hién thi két qua 1a tat
ca cac thong tin vé cac nhan vién dugc tim théy.
Viét mot chuong trinh tim kiém trén tép nhi phan co cAu tric dugc tao boi chuong trinh
4.4: Tim tit ca cac nhan vién c6 nam sinh 1a X, X duoc nhap tu ban phim. Hién thi két qua
1a tt ca cac thong tin vé cac nhan vién duoc tim thiy.
Viét mot chuong trinh tim kiém trén tép nhi phan co ciu tric duoc tao boi chuong trinh
4.4: Tim tat ca cac nhan vién co lvong cao hon hodc béng mot gia tri X, X dugc nhép tu
ban phim. Hién thi két qua Ia tat ca cac thong tin vé cac nhan vién dugc tim thiy.
Viét mot chuong trinh sao chép mdt doan dau noi dung ctia mdt t&p tin vao mot t€p tin thur
hai. Tén cac t€p tin va d¢ dai doan ndi dung can sao chép dugc nhap tir ban phim.
Viét mot chuong trinh sao chép mot doan cudi ndi dung ctia mot tép tin vao mot t¢p tin
thtr hai. Tén céc t€p tin va do dai doan ndi dung can sao chép dugc nhap tir ban phim.
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CHUONG 5
LOP

Nbi dung chuong nay tap trung trinh bay cac van dé lién quan dén 16p ddi twong trong C++:
e Khai ni€m, khai bao va st dung 16p
e Khai bio va str dung cac thanh phén ciia 16p: cac thudc tinh va cac phuong thire cia 16p
e Pham vi truy nhép 16p
e Khai bdo va str dung cac phuong thirc khoi tao va huy bo cua lop

e Sir dung 16p thong qua con tro ddi twong, mang cac ddi tuong.

5.1 KHAI NIEM LOP POI TUQNG

C++ coi 16p 1a sy triru tuong hoa cac ddi tuong, 1a mot khuoén mau dé biéu dién cac doi tuong
thong qua cac thudc tinh va cac hanh dong dic trung cua di tuong.

5.1.1 Pinh nghia 16p ddi twong

Dé dinh nghia mot 16p trong C++, ta dung tir khoa class v6i ca phap:
class <Tén 1op>{
}i

Trong do6:

e class: 13 tén tir khoa bit budc dé dinh nghia mot 16p ddi twong trong C++.

e Tén I6p: do nguoi ding tu dinh nghia. Tén 16p co tinh chat nhu tén kiéu dir lidu dé sir
dung sau nay. Cach dat tén 16p phai tuén thi theo quy tic dat tén bién trong C++.

Vi du:
class Car{
}i
1a dinh nghia mot 16p xe 6 to (Car). Lép nay chua c6 bat ki mot thanh phan nao, viéc dinh nghia
cac thanh phan cho 16p s& dugc trinh bay trong muc 5.2.
Luuy:

e Tir khoa class 1a bat buoc dé dinh nghia mot 16p dbi twong trong C++. Hon nita, C++ ¢
phan biét chir hoa chir thuong trong khai bao cho nén chir class phai dugc viét bang chir
thuong.

Vi du:
class Car{ // Pinh nghia dang
}i
nhung:
Class Car{ // L&i tu khoéa
}i
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e Bit budc phai co diu chdm phay “;” ¢ cudi dinh nghia 16p vi C++ coi dinh nghia mot 16p
nhu dinh nghia mot kiéu dit liéu, cho nén phai c6 diu chdm phay cudi dinh nghia (twong
tu dinh nghia kiéu dir liéu kiéu cau truc).

e Dé phan biét v6i tén bién thong thudng, ta nén (nhung khong bét budce) dat tén I6p bat dau

bang mét chit in hoa va cdc tén bién bdt dau bang mét chiv in thirong.

5.1.2 Sir dung 16p ddi twong
Lép d6i tuong dugc st dung khi ta khai bao cac thé hién cua 16p d6. Mot thé hién cua mot 16p
chinh 1a mot do6i tugng cu thé cua lop do. Viéc khai bao mdt thé hién ciia mdt 16p dugce thuc hién
nhu ct phap khai bdo mdt bién c6 kiéu 16p:
<Tén 1lép> <Tén bién 1lop>;
Trong do6:
e Tén l6p: 1a tén 16p d6i tuong da duge dinh nghia trude khi khai bao bién.
e Tén bién 16p: 1a tén ddi twong cu thé. Tén bién 16p s& dugc sir dung nhu cac bién thong
thuong trong C++, ngoai trur viée né c6 kicu 1op doi tuong.
Vi du, mudn khai bao mot thé hién (bién) cua lop Car da dugc dinh nghia trong muc 5.1.1, ta khai
bao nhu sau:
Car myCar;
Sau d6, ta co thé sir dung bién myCar trong chuong trinh nhu cac bién théng thudng: truyén tham
s0 cho ham, gan cho bién khac ...
Luuy:
e Khi khai bao bién 16p, ta khong dung lai tir khoa class nita. Tir khoa class chi dugc su
dung khi dinh nghia 16p ma khong dung khi khai bao bién 16p.
Vi du, khai bao:
Car myCar; // dung
la dung, nhung khai béo:
class Car myCar; // L&i cu phéap

la sai ct phap.

5.2 CAC THANH PHAN CUA LOP

Viéc khai bao cac thanh phan cua 16p c6 dang nhu sau:
class <Tén 16p>{
private:
<Khai b&o cac thanh phédn riéng>
protected:
<Khai b&o céc thanh phdn dugc bao vé>
public:
<Khai b&o cac thanh phidn céng cdng>
bi
Trong do:
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e private: 1a tir khoa chi tinh chit cia C++ dé chi ra rang cac thanh phan duoc khai béo
trong pham vi tir khoa nay 1 riéng tu ddi vai 16p ddi tuong. Cac ddi twong cia cac 16p
khac khéng truy nhap duoc cac thanh phan nay.

e protected: cac thanh phan dugc khai bao trong pham vi tir khéa nay déu duoc bao vé. Qui
dinh loai ddi tuong nao dugc truy nhap dén cac thanh phﬁn duoc bao vé sé dugc mo ta chi
tiét trong muc 5.3.

e public: cac thanh phan cong cong. Cac dbi tuong cua cac 16p khac déu c6 thé truy nhap
dén cac thanh phz‘in cong cong cua mot dbi tuong bét ki.

Céc thanh phan cta 16p duoc chia 1am hai loai:
e  Cac thanh phan chi di liéu cta 16p, duoc goi 14 thudc tinh cta 16p

e Cac thanh phan chi hanh dong cua 16p, duoc goi 1 phuwong thire cia 16p.

5.2.1 Thugc tinh ctia lép

Khai bao thujc tinh

Thudc tinh cta l6p 1a thanh phﬁn chura dir li¢u, dac trung cho céac tinh chét cua 16p. Thude tinh cta
16p dugc khai bao theo cu phap sau:

<Kiédu dit 1iéu> <Tén thudc tinh>;
Trong do:

o Kiéu dir liéu: co thé 1a cac kiéu dir liéu co ban cua C++, ciing c¢6 thé 1a cac kiéu dit liéu
phirc tap do ngudi ding ty dinh nghia nhu struct, hodc kiéu 1a mot 16p da dugc dinh nghia
trude do.

e Tén thudc tinh: 13 tén thudc tinh cua 10p, cb tinh cht nhu mot bién thong thuong. Tén
thudc tinh phai tuan theo quy tic dit tén bién ciia C++.

Vi du, khai bao:
class Car{
private:
int speed;
public:
char mark[20];
}i
1a khai bao mét 16p xe 6 6 (Car), ¢6 hai thudc tinh: thudc tinh tdc do (speed) co tinh chat private,
thudc tinh nhan hiéu xe (mark) ¢6 tinh chat public.
Luuy:

e Khong dugc khoi tao gia tri ban dau cho cac thudc tinh ngay trong 16p. Vi cac thudc tinh
chi c6 gia tri khi nd gan véi mot ddi twong cu thé, 1a mot thé hién (bién) cua 10p.
Vi du:

class Car{

private:
int speed; // dtng
int weight = 500; // 168i
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}i
e Kha ning truy nhap thudc tinh cta 16p 13 phu thudc vao thudce tinh Ay duoc khai bao trong
pham vi cua tir khoa nao: private, protected hay public.
e Thong thuong, do yéu cau déng goi dit lidu cua huéng dbi twong, ta nén khai bao cac
thudc tinh co tinh chét riéng tu (ptivate). Néu mudn cac d6i twong khac truy nhap duoc
vao cac thudc tinh nay, ta xdy dung cac ham public truy nhép (get / set) dén thudc tinh do.

S dung thugc tinh

Thudc tinh c¢6 thé duge sir dung cho cac chuong trinh nim ngoai 16p thong qua tén bién 16p hoic
st dung ngay trong l6p boi cac phuong thue cua lop.
e Néu thudc tinh duoc ding bén ngoai pham vi 16p, ¢ phap phai thong qua tén bién 16p
(cach nay chi sir dung duoc véi cac bién c6 tinh chat public):
<Tén bién 1lép>.<tén thudc tinh>;
e Néu thudc tinh duge dung bén trong 16p, ¢t phap don gian hon:
<Té&n thudc tinh>;
Vi dy, v6i dinh nghia 16p:
class Car{
private:
int speed;
public:
char mark[20];
}i
ta khai bao mot bién 16p:
Car myCar;
Thi ¢6 thé st dung thudc tinh nhan hi¢u xe khi in ra man hinh nhu sau:
cout << myCar.mark;
Luuy:
e Khi dung thudc tinh bén trong cac phuong thirc cua 16p, ma tén thudc tinh lai bi trung véi
tén bién toan cuc (tu do) cia chuong trinh, ta phai chi rd viéc dung tén thudc tinh cua 16p
(ma khéng phai tén bién toan cuc) bang cach dung chi thi pham vi 16p “::” véi ¢t phap:

<Tén 16p>::<Tén thudc tinh>;

5.2.2 Phuong thirc cua l6p
Khai bdo khuén mdu phwong thirc

Mot phuong thirc 1a mét thao tac thyc hién mot s6 hanh dong dac trung cua 16p dbi tuong.
Phuong thire duoc khai bao tuong tu nhu cac ham trong C++:
<Kiéu tra vé> <Tén phuong thuc> ([<Cac tham sb>1);
Trong do:
e Kiéu tra vé: 1a kiéu dit liéu tra vé ciia phuong thirc. Kiéu co thé 1a cac kiéu dit liéu co ban
ctia C++, cling c6 thé 1a kiéu do ngudi dung dinh nghia, hodc kiéu 16p dd duoc dinh nghia.
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e Tén phwong thirc: do ngudi ding tu dit tén, tuan theo quy tic dit tén bién cia C++.

e Cic tham sb: Cac tham sé dau vao cta phuong thire, duoc biéu dién bang kiéu dit liéu
tuong tng. Cac tham sd duoc phan cach bai dau phay «,”. Cac tham s 1a tiiy chon (Phan
trong du ngodc vudng “[]” 1a iy chon).

Vi duy, khai bao:
class Car{
private:
int speed;
char mark[20];
public:
void show () ;
}i
la dinh nghia mdt 16p Car c6 hai thude tinh cuc bd 1a speed va mark, va khai bao mét phuong thirc
show() dé mo ta ddi tuong xe twong tmg. Show() 1a mot phwong thirc khong can tham sé va kiéu
tra vé la void.
Luuy:

e Kha nang truy nhap phuong thuc tir bén ngoai 1a phu thudc vao phuong thirc dugce khai

béo trong pham vi cua tir khéa nao: private, protected hay public.

Dinh nghia phwong thirc

Trong C++, viée cai dit chi tiét ndi dung cua phuong thirc c¢6 thé tién hanh ngay trong pham vi
16p hoac bén ngoai pham vi dinh nghia 16p. Ca phap chi khac nhau & dong khai bao tén phuong
thtre.

e Néu cai dit phuong thirc ngay trong pham vi dinh nghia 16p, ca phap la:

<Kiéu tra vé> <Tén phuong thuc> ([<Cac tham s&>1) {
. // Cai dit chi tiét
}

e Néu cai dit phuong thirc bén ngoai pham vi dinh nghia 16p, ta phai dung chi thi pham vi
“::” @¢ chi ra rang day 1a mot phwong thirc ciia 16p ma khong phai 1a mot ham tu do trong
chuong trinh:

<Kiéu tra vé> <Tén 1ép>::<Tén phuong thuc> ([<C4c tham s6>]) {
. // Cai aat chi tiét
}
Vi du, néu cai dat phuwong thirc show() ctia 16p Car ngay trong pham vi dinh nghia 16p, ta cai dat
nhu sau:
class Car{
private:
int speed; // Tbc dd
char mark[20]; // Nhan hiéu
public:
void show () { // Khai bdo phuong thuc ngay trong 1dp

cout << “This is a ” << mark << “ having a speed of ”
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<< speed << “km/h!” << endl;

return;

i
Néu mudn cai dat bén ngoai 16p, ta cai dit nhu sau:
class Car{
private:
int  speed; // Tbéc ad
char mark[20]; // Nhan hiéu
public:
void show () ; // Giéi thiéu xe
i
/* Khai bado phuong thiic bén ngoai 16p */
void Car::show () {
cout << “This is a ” << mark << “ having a speed of ”
<< speed << “km/h!” << endl;

return;

Luuy:

e Néu phuong thirc dugc cai dat ngay trong 16p thi cac tham sb phai tuong minh, nghia la
mdi tham sé phai duoc biéu dién bang mot cip <Kiéu dit liu> <Tén tham s6> nhu khi cai
dat chi tiét mot ham ty do trong chuong trinh.

e Thong thudng, chi cac phuong thitc ngin (trén mot dong) 13 nén cai dat ngay trong 16p.
Con lai nén cai dit cac phuong thirc bén ngoai 16p dé chuong trinh duoc sang sia, 16 rang
va dé theo dbi.

St dung phwong thirc

Ciing tuong tu nhu cac thude tinh cua 16p, cac phuong thirc ciing c6 thé duoc st dung bén ngoai
16p thong qua tén bién 16p, hodc co thé duoc dung ngay trong 16p boi cac phuong thirc khac cua
16p dinh nghia no.
e Néu phuong thirc duoc dung bén ngoai pham vi 16p, cti phap phai thong qua tén bién 16p
(cach nay chi sir dung duoc véi cac phuong thirc ¢é tinh chat public):
<Tén bién 16p>.<Tén phuong thuc> ([<Cac dbdi sb>1);
e Néu thudc tinh dugc dung bén trong 16p, ct phap don gian hon:
<Tén phuong thuc> ([<Cac dbi sb6>1);
Vi dy, voi dinh nghia 16p:
class Car{
private:
int speed; // Téc dd
char mark[20]; // Nhan hiéu
public:

void show () ; // Giéi thiéu xe
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}i
/* Khai bado phuong thutc bén ngoai 1lép */
void Car::show () {
cout << “This is a ” << mark << ™ having a speed of ”
<< speed << “km/h!” << endl;
return;
}
ta khai bao mot bién 16p:
Car myCar;
Thi ¢6 thé sir dung phuong thirc gidi thiéu xe nhu sau:
myCar.show () ;
Luuy:

e Khi dung phuong thitc bén trong cac phuong thiic khac cua 16p, ma phuong thuc lai bi
trung véi cac phuong thuc ty do ciia chuong trinh, ta phai chi roé viéc dung phuong thirc
ctia 16p (ma khong phai ding phuong thirc ty do) bang cach dung chi thi pham vi 16p “::”
v6i cu phap:

<Tén 1lép>::<Tén phuong thuc> ([<Cac dbi sb6>]);
Chuong trinh 5.1 cai dat day di mot 16p xe 6 t6 (Car) voi cac thudc tinh c6 tinh chét cuc bo:

e Tdc do xe (speed)

e Nhan hi¢u xe (mark)

e Gia xe (price)

Va cac phuong thirc ¢6 tinh chat public:

e Khoi tao cac tham sd (init)

e @Gidi thi€u xe (show)

e Céc phuong thuc truy nhap (get/set) cac thudc tinh

Sau d6, chuong trinh main sé& sir dung 16p Car nay dé dinh nghia cac dbi twong cu thé va sir dung
cac phuong thtrc cua 16p nay.

Chuwong trinh 5.1
#include<stdio.h>
#include<conio.h>

#include<string.h>

/* Pinh nghia 16p */

class Car{

private:
int  speed; // Tbc &b
char mark[20]; // Nhan hiéu
float price; // Gia xe
public:
void setSpeed(int); // Gan tbc d6 cho xe
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int getSpeed () ;
void setMark(char);
char[] getMark();
void setPrice(float);
float getPrice();

void
void show () ;

}s

// Poc tbc do xe
// G&n nhdn cho xe
// Poc nhan xe

// Gan gia cho xe

// Poc gia xe

init (int, char[], float);// Khdi tao théng tin vé

// Gidéi thiéu xe

/* Khai bdo phuong thic bén ngoai 16p */

void Car::setSpeed(int speedIn) {
speed = speedIn;

}

int Car::getSpeed() {
return speed;

}

void Car::setMark (char markIn) {
strcpy (mark, markIn);

}

char[] Car::getMark() {
return mark;

}

void Car::setPrice(float priceln) {
price = priceln;

}

float Car::getPrice () {

return price;

void Car::init (int speedIn, char markIn[],

speed = speedlIn;
strcpy (mark, markIn);
price = priceln;

return;

void Car::show () {

// Gan tbc dd6 cho xe

// boc tbc d6 xe

// G&n nhdn cho xe

// Poc nhadn xe

// Ga&n gia cho xe

// Poc gid xe

float priceln) {

// Phuong thtc gidi thiéu xe

cout << “This is a ” << mark << ™ having a speed of ”

<< speed << “km/h and its price is $” << price << endl;

return;

// Ham main, chuong trinh chinh

xXe
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void main () {

clrscr();

Car myCar; // Khai bdo bién 16p

// Khoi tao lan tht nhét

cout << “Xe thu nhat: ” << endl;

myCar.init (100, “Ford”, 3000);

cout << “Toc do (km/h): ” << myCar.getSpeed() << endl;
cout << “Nhan hieu : ” << myCar.getMark() << endl;

cout << “Gia ($): ” << myCar.getPrice() << endl;

// Thay d&bi thuéc tinh xe

cout << “Xe thu hai: ” << endl;
myCar.setSpeed (150) ;
myCar.setMark (“Mercedes”) ;
myCar.setPrice (5000) ;
myCar.show () ;

return;

Chuong trinh 5.1 s& in ra két qua nhu sau:

Xe thu nhat:
Toc do (km/h): 100

Nhan hieu: Ford

Gia ($): 3000
Xe thu hai:
This is a Mercedes having a speed of 150km/h and its price is $5000

5.3 PHAM VI TRUY NHAP LOP

5.3.1 Pham vi truy nhip l6p

Trong C++, ¢6 mdt s khai ni€ém vé pham vi, x€p tr bé dén 16n nhu sau:
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Pham vi khdi 1énh: Trong pham vi giita hai ddu giéi han “{}” cta mot khdi 1énh. Vi du
cac lénh trong khoi Iénh 1ap while(){} s€ cé cung pham vi khoi 1énh.

Pham vi ham: Cac Iénh trong cuing m¢t ham c6 cung murc pham vi ham.

Pham vi 16p: Céc thanh phan cta cing mot 16p c¢6 cing pham vi 16p v6i nhau: cac thude
tinh va cac phuong thurc ciia cung mét 16p.

Pham vi chuong trinh (con goi 13 pham vi tép): Cac 16p, cac ham, cac bién dugc khai
bao va dinh nghia trong cung mét t€p chuong trinh thi cé cung pham vi chuong trinh.
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Trong pham vi truy nhép 16p, ta chi quan tdm dén hai pham vi 16n nhét, d6 1a pham vi 16p va
pham vi chuong trinh. Trong C++, pham vi truy nhap 16p duoc quy dinh bai cac tir khoa vé thude
tinh truy nhap:

e private: Cac thanh phan cia 16p c6 thudc tinh private thi chi c6 thé dwogc truy nhép trong
pham vi l6p.

e protected: Trong cung mot 16p, thudc tinh protected cling cdé anh huong tuwong ty nhu
thudc tinh private: cac thanh phan 16p c6 thudc tinh protected chi ¢ thé duoc truy nhap
trong pham vi 16p. Ngoai ra n6 con cé thé duge truy nhap trong cac 16p con khi co ké thira
(s€ dugc trinh bay trong chuong 6).

e public: cac thanh phan 16p co thudc tinh public thi ¢é thé dugc truy nhap trong pham vi
chuong trinh, ¢ nghia 1a n6 c¢6 thé duge truy nhap trong cic ham ty do, cic phuong thirc
bén trong cac 16p khac...

Vi dy, thudc tinh price ciia 16p Car cé tinh chat private nén chi co thé truy nhap boi cac phuong
thirc cia 10p Car. Khong thé truy nhap tir bén ngoai 16p (pham vi chuong trinh), ching han trong
mot ham ty do ngoai 16p Car.
void Car::setPrice(float priceln) {
price = priceln; // buang, vl setPrice la mdét phuong thuc

// cua 1lép Car

nhung:
void freeFunction (Car myCar) {
myCar.price = 3000;// L&i, vi freeFunction 13 mét ham tu do
// ndm ngoai pham vi 1ép Car
}
Khi d6, ham freeFunction phai truy nhap gian tiép dén thudc tinh price théng qua phuong thirc
truy nhap c6 tinh chat public nhu sau:
void freeFunction (Car myCar) {
myCar.setPrice (3000);// Pung, vi setPrice la mdét phuong thuc
cua
// 16p Car cé thudc tinh public
}
Tuy nhién, C++ cho phép mot cach dic biét dé truy nhap dén cac thanh phan private va protected
cua mot 16p béng khai niém ham ban va I6p ban ciia mot 16p: trong cac ham ban va 16p ban cua
mot 16p, co thé truy nhap dén cac thanh phan private va protected nhu bén trong pham vi 16p dé.

5.3.2 Ham ban
C6 hai kiéu ham ban co ban trong C++:

e Mot ham ty do 1a ham ban ctia mét 16p

e Mot ham thanh phan (phuong thic) cia mot 16p 13 ban ciia mot 16p khac
Ngoai ra con ¢6 mét sb kiéu ham ban mé rong tir hai kiéu nay:

e Mot ham 13 ban caa nhiéu 16p
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e Tét ca cac ham cua mot 16p 14 ban cua 16p khac (16p ban)

Ham ty do ban cua mét lop

Mot ham ban ctia mot 16p dugc khai bao bé‘mg tir khoa friend khi khai bao khuén mau ham trong
16p tuwong tng.
class <Tén 16p>{
// Khai bdo cac thanh phidn 16p nhu théng thudng
// Khai b&do ham ban
friend <Kiéu tra vé&> <Tén ham ban> ([<Cac tham sb>]);
bi
Khi d6, dinh nghia chi tiét ham ban duoc thue hién nhu dinh nghia mot ham ty do thong thuong:
<Kiéu tra vé&> <Tén ham ban> ([<Cac tham sb>]1) {
// C6 thé truy nhdp truc tiép cic thanh phin private
// cha 1lép da khai béo

Luuy:

e Mic du ham ban duoc khai bao khudén mau ham trong pham vi 16p, nhung ham ban ty do
lai khong phai 1a mot phuong thirc ctia 16p. N6 1a ham tu do, viéc dinh nghia va st dung
ham nay hoan toan tuong tu nhu cadc ham tu do khac.

e Viéc khai bao khuén mau ham ban trong pham vi 16p & vi tri ndo ciing dugce: ham ban
khong bi anh hudng bdi cac tir khoa private, protected hay public trong 16p.

e Trong ham ban, co thé truy nhép truc tiép dén cac thanh phén private va protected ciia d6i
tugng c6 kiéu 16p ma nd 1am ban (truy nhap thong qua ddi tuong cu thé).

Chuong trinh 5.2 minh hoa viéc dinh nghia m¢t ham ban cua 16p Car, ham nay so sanh xem hai
chiéc xe, chiéc nao dit hon.

Chwong trinh 5.2
#include<stdio.h>
#include<conio.h>

#include<string.h>

/* binh nghia 1ép */

class Car{

private:
int speed; // Téc d6
char mark[20]; // Nhan hiéu
float price; // Gia xe
public:
void 1init(int, char[], float);// Khoi tao théng tin vé xe

// Khai bdo ham ban cua 1d6p

friend void moreExpensive (Car, Car);

}i
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/* Khai bdo phuong thtc bén ngoai 1ép */
void Car::init (int speedIn, char markIn[], float priceln) {
speed = speedIn;
strcpy (mark, markIn);
price = priceln;
return;
}
/* Pinh nghia ham ban tu do */
void moreExpensive (Car carl, Car car2) {
if (carl.price > car2.price)//Truy nhdp dén cac thudc tinh private
cout << “xe thu nhat dat hon” << endl;
else if(carl.price < car2.price)
cout << “xe thu nhat dat hon” << endl;
else
cout << “hai xe dat nhu nhau” << endl;

return;

// Ham main, chuong trinh chinh
void main () {
clrscr();

Car carl, car2; // Khai bao bién 1ép

// Kh&i tao xe tht nhidt, tht hai
carl.init (100, “Ford”, 3000);
car2.init (150, “Mercedes”, 3500);

// So sa&nh giéd hai xe
moreExpensive (carl, car?2); // St dung ham ban tu do

return;

Chuong trinh 5.2 s€ in ra thong béo:
xe thu hai dat hon

vi xe thtr hai c6 gia $3500, trong khi xe thir nhat dugc khai tao gia 1a $3000.

Phuwong thire lop la ban ciia mot l6p khac

Trong C++, mot phuong thirc ciia 16p ndy ciing ¢ thé 1am ban ciia mot 16p kia. Dé khai bao mot
phuong thirc f ciia 16p B 12 ban cuia 16p A va f nhan mot tham sé c¢6 kiéu 10p A, ta phai khai béo
tudn ty nhu sau (trong ciing mot chuong trinh):

e Khai bao khudn mau 16p A, dé 1am tham s6 cho ham f cua 16p B:
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class A;
e Khai bao l6p B v6i ham f nhu khai bao cac 16p thong thuong:
class B{
// Khai bdo cac thanh phin khac cta 1l6p B
void f (A);
}i
e Khai bao chi tiét 16p A voi ham f ciia 16p B 1a ban
class A{
// Khai b&o cé&c thanh phidn khac cua l1l6p A
friend void B::f(A);
}i
e Dinh nghia chi tiét ham f cua 16p B:
void B::f (A7) {
// Pinh nghia chi tiét ham f

Luuy:

e Trong truong hop nay, ham f chi dwoc dinh nghia chi tiét mot khi 16p A da duoc dinh
nghia chi tiét. Do vay, chi co thé dinh nghia chi tiét ham f ngay trong 16p A (6 budc 3)
hodc sau khi dinh nghia 16p A (& budc 4), ma khong thé dinh nghia chi tiét ham f ngay
trong 16p B (6 budc 2).

e Ham f c6 thé truy nhap dén cac thanh phan private va protected ciia ca hai 16p A va B.
Tuy nhién, mudn f truy nhap dén cac thanh phan ctia 16p A thi phai thong qua mot dbi
tugng cu thé c6 kiéu 16p A.

Chuong trinh 5.3 minh hoa viéc cai ddt va st dung mot ham permission() cta 16p Person, 1a ham
ban cua l6p Car. Ham nay thuc hién viéc kiém tra xem mot nguoi co6 du quyén diéu khién xe hay
khong, theo luat sau:

e Vi cac loai xe thong thuong, nguoi diéu khién phai du 18 tudi.

e Vi cac loai xe c¢6 toc d6 cao hon 150km/h, ngudi didu khién phai du 21 tudi.

Chuwong trinh 5.3
#include<stdio.h>
#include<conio.h>

#include<string.h>

class Car; // Khai bdo nguyén miu 16p

/* Pinh nghia 16p Person */

class Personf{

private:
char name[25]; // Tén
int  age; // Tudi
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public:
void init (char([], int); // Kh&i tao théng tin vé ngudi
int permission(Car); // Xac dinh quyén diéu khién xe

}s

/* Pinh nghia 16p Car */

class Car{

private:
int  speed; // Tbéc dd
char mark[20]; // Nhadn hiéu
float price; // Gia xe
public:

void init(int, char[], float);// Kh&i tao théng tin vé xe
// Khai b&o ham ban cua 1l6p
friend int Person::permission (Car) ;

}s

/* Khai bdo phuong thic bén ngoai 16p */
void Person::init (char nameIn[], int ageln) {
strcpy (name, nameln);
age = ageln;

return;

void Car::init (int speedIn, char markIn[], float priceln) {
speed = speedIn;
strcpy (mark, markIn);
price = priceln;

return;

/* Pinh nghia ham ban */
int Person::permission (Car car) {
if (age < 18)
return 0;
//Truy nhdp thuéc tinh private théng qua dbi tuong car
if((age < 21)&&(car.speed > 150))
return 0;

return 1;

// Ham main, chuong trinh chinh

void main () {
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clrscr();
// Khai bdo cic bién 1lép
Car car;

Person person;

// Kh&i tao cac dbi tuong
car.init (100, “Ford”, 3000);

person.init (“WVinh”, 20);

// X4c dinh quyén diéu khién xe

if (person.permission (car)) // Su dung ham ban
cout << “Co quyen dieu khien” << endl;

else
cout << “Khong co quyen dieu khien” << endl;

return;

Chuong trinh 5.3 s& hién thi théng bao:
Co quyen dieu khien

Vi ngudi chi xe di 20 tudi va xe chi ¢6 tbe d6 100km/h.

5.3.3 Lop ban

Khi tit cac cac phuong thirc cia mot 16p 13 ban ciia mot 16p khac, thi 10p ciia cac phuong thirc d6
cing trd thanh 16p ban cua 16p kia. Mudn khai bao mot 16p B 1a 16p ban cua 16p A, ta khai bao
theo tuan ty sau:

e Khai bao khuén mau 16p B:

class B;
e Dinh nghia 16p A, véi khai bao B 1a 16p ban:
class A{
// Khai b&o cac thanh phidn cua lép A
// Khai bdo 16p ban B
friend class B;
}i
e Dinh nghia chi tiét 16p B:
class B{
// Khai b&o cac thanh phédn cua 1l6p B
}i
Luuy:

e Trong truong hop nay, 16p B 1a 16p ban cua 16p A nhung khong c6 nghia la 16p A ciing 1a
ban cua 16p B: tit ca cac phuong thirc cua 16p B ¢6 thé truy nhdp cac thanh phan private
ctia 16p A (thong qua cac dbi tuong c6 kiéu 10p A) nhung cac phuong thirc ctia 16p A lai
khong thé truy nhap dén cac thanh phan private cua 16p B.
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e Mubn cac phuong thirc ctia 16p A ciing truy nhap dugc dén cac thanh phéan private cia 16p
B, thi phai khai bao thém 1a 16p A ciing 1a 16p ban cua 16p B.

5.4 HAM KHOI TAO VA HUY BO

5.4.1 Ham khaéi tao

Ham khoi tao dugce goi mdi khi khai bao mot dbi twong cua 16p. Ngay ca khi khéng duoc khai béao
tuong minh, C++ cling goi ham khéi tao ngam dinh khi d6i tuong duogc khai bao.

Khai bao ham khdi tao

Ham khéi tao cia mot 16p dugce khai bao twong minh theo cu phap sau:
class <Tén 1op>{
public:
<Tén 16p>([<Cac tham s6>]); // Khai b&o ham khoi tao
}i
Vi du:
class Car{
int speed;
char mark([20];
float price;
public:
Car (int speedIn, char markIn[], float priceln) {
speed = speedIn;
strcpy (mark, markIn);

price = priceln;

}i
1a khai bao mot ham khéi tao voi ba tham sb cua lop Car.
Luuy:
e Ham khdi tao phai ¢6 tén tring voi tén cua 16p
e Ham khoi tao khong c6 gid tri tra vé
e Ham khi tao c6 tinh chat public

e (0 the c6 nhieu ham khé1i tao cua cung mot 16p

St dung ham khdi tao cua lop
Ham khai tao duge sir dung khi khai bao bién 16p. Khi do, ta co thé vira khai béo, vira khoi tao gia
trj cac thudc tinh ctia ddi twong 16p theo cu phap sau:
<Tén 16p> <Tén d6i tugng> ([<Cac d6i sb khoi tao>]);

Trong do:

e Tén Iép: 1a tén kiéu 16p da duoc dinh nghia

e Tén ddi twong: 13 tén bién co kiéu 16p, tuan thu theo quy tic dit tén bién cua C++
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e Cac di s6 khéi tao: La cac dbi s6 twong ing véi ham khai tao cua 16p twong tmg. Tuong
tu nhu viée truyén ddi s6 khi dung cac 151 goi ham thong thuong.
Vi dy, néu 16p Car c6 ham khoi tao Car(int, char[], float) thi khi khai bao bién c6 kiéu 16p Car, ta
c6 thé sir dung ham khéi tao nay nhu sau:

Car myCar (100, “Ford”, 3000);
Luuy:

e Khi sir dung ham khoi tao, phai truyén dung sé lwong va dung kiéu cua cac tham sb cua
cac ham khoi tao da dugc dinh nghia cua 16p.

o Khi mot 16p da cé it nhat mot ham khéi tao tuong minh, thi khong duge str dung ham khoi
tao ngam dinh caa C++. Do d6, khi di khai bao it nhat mot ham khoi tao, néu mudn khai
bao bién ma khong can tham sd, 16p twong tng phai co it nhat mot ham khoi tao khong co
tham s.

Vi duy, néu 16p Car chi c6 duy nhat mot ham khéi tao nhu sau:
class Car{
public:
Car (int, char[], float);
}i
thi khong thé khai bao mot bién nhu sau:
Car myCar; // Khai bao 16i

e Trong trudng hop ding ham khoi tao khong c6 tham sd, ta khong can phai sir dung cip
dau ngodc don “()” sau tén bién d6i twong. Viéc khai bao tré thanh cach khai bao thong
thuong.

Chuong trinh 5.4a minh hoa vié¢c dinh nghia va st dung 16p Car véi hai ham khoi tao khac nhau.

Chuwong trinh 5.4a
#include<stdio.h>
#include<conio.h>

#include<string.h>

/* Pinh nghia 16p */

class Car{

private:
int = speed; // Tbéc ad
char mark[20]; // Nhan hiéu
float price; // Gia xe
public:
Car(); // Khodi tao khéng tham sb

Car (int, char[], float);// Khdi tao day dua tham sbé
void show () ; // Gidi thiéu xe

}i
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/* Khai bdo phuong thtc bén ngoai 1ép */

Car::Car () { // Kh&i tao khéng tham sbé
speed = 0;

)

strcpy (mark,

price = 0;

// Kh&di tao cbd day da tham sb

Car::Car (int speedIn, char markIn[], float priceln) {
speed = speedIn;
strcpy (mark, markIn);

price = priceln;

void Car: :show () { // Phuong thic gidi thiéu xe
cout << “This is a ” << mark << “ having a speed of ”
<< speed << “km/h and its price is $” << price << endl;

return;

// Ham main, chuong trinh chinh

void main () {
clrscr();
Car myCarl; // St dung ham khdi tao khéng tham sb
Car myCar2 (150, “Mercedes”, 5000);// Dung ham kh&i tao du tham sb

// Gidi thiéu xe thwt nhét
cout << “Xe thu nhat: ” << endl;

myCarl.show () ;

// Gidéi thiéu xe tht hai
cout << “Xe thu hai: ” << endl;
myCar2.show() ;

return;

Chuong trinh 5.4a s& hién thi cac thong tin nhu sau:
Xe thu nhat:
This is a having a speed of 0Okm/h and its price is $0
Xe thu hai:
This is a Mercedes having a speed of 150km/h and its price is $5000
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Li do 1a xe thtr nhét sir dung ham khoi tao khong c6 tham s nén xe khong co tén, toc d6 va gia
déu 1a mic dinh (0). Trong khi d6, xe thir hai dugc khoi tao ddy du ca ba tham sd nén thong tin
gidi thidu xe dugc day du.

Tuy nhién, khi ddi twong c6 nhiéu thudc tinh riéng, dé tranh trudng hop phai dinh nghia nhiéu
ham khai tao cho cac truong hop thiéu ving mot vai tham sé khac nhau. Ta c¢é thé sir dung ham
khoi tao voi cac gia tri khoi dau ngdm dinh. Chuong trinh 5.4b cho két qua hoan toan giéng
chwong trinh 5.4a, nhung don gian hon vi chi can dinh nghia mot ham khoi tao véi cac tham s co
gia tri ngam dinh.

Chuwong trinh 5.4b
#include<stdio.h>
#include<conio.h>

#include<string.h>

/* Pinh nghia 16p */

class Car{

private:
int  speed; // Téc &b
char mark[20]; // Nhan hiéu
float price; // Gia xe

public:
// Khoi tao véi céc gid tri ngdm diinh cho céc tham sb
Car (int speedIn=0, char markIn[]="", float priceIn=0);
void show(); // Gi&i thiéu xe

}i

/* Khai bado phuong thuic bén ngoai 1dép */

Car::Car (int speedIn, char markIn[], float priceln) {
speed = speedlIn;
strcpy (mark, markIn);

price = priceln;

void Car::show () { // Phuong thuic gidi thiéu xe
cout << “This is a ” << mark << ™ having a speed of ”
<< speed << “km/h and its price is $” << price << endl;

return;

// Ham main, chuong trinh chinh
void main () {
clrscr();

Car myCarl; // Céc tham sb nhan gid tri mic dinh
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Car myCar2 (150, “Mercedes”, 5000);// Dung ham khdi tao du tham sb

// Gidéi thiéu xe thu nhét

cout << “Xe thu nhat: ” << endl;

myCarl.show() ;

// Giéi thiéu xe thil hai

cout << “Xe thu hai: ” << endl;

myCar?2.show () ;

return;

5.4.2 Ham hity b6

Ham hiy bo duogc ty dong goi dén khi ma ddi twong duoc giai phong khoi bd nhd. Nhiém vu cta
ham huy bo 1a don dep bd nhé trude khi ddi twong bi giai phong. Cu phéap khai bao ham hiy bo

nhu sau:
class <Tén 16p>{
public:
~<Tén
bi

16p>([<Cac tham s6>]); // Khai bao ham khéi tao

Vi du:
class Car{
int speed;
char *mark;
float price;
public:
~Car () {
delete [] mark;

e
}s

1a khai biao mot ham huy bo ctia 16p Car véi thude tinh mark co kiéu con tro. Ham nay s& giai
phong ving nhé da cap phat cho con tro kiéu char ciia thudc tinh nhan hiéu xe.

Luu y:

e Ham huy bo phai c6 tén bat dau bang dau “~”, theo sau 14 tén cua 16p twong tng.

e Ham huy bo khong c6 gié tri tra vé.

e Ham hity bo phai c6 tinh chat public

e M>i 16p chi c6 nhiéu nhat mot ham huy bo. Trong truong hop khong khai bao tudng minh
ham huy bo, C++ s& sir dung ham hity bo ngam dinh.
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e Noi chung, khi c6 it nhit mot trong cac thudc tinh ctia 16p 1a con trd, thi nén ding ham
huy bo tuong minh dé giai phong triét dé cac ving nhé cia cac thude tinh, trude khi dbi
tugng bi giai phong khoi bo nho.

Chuong trinh 5.5 minh hoa viéc dinh nghia 16p Car voi mét ham khoi tao c6 cac tham s6 véi gia
tri mdc dinh va mot ham huy bo tudng minh.

Chwong trinh 5.5
#include<stdio.h>
#include<conio.h>

#include<string.h>

/* Pinh nghia 16p */

class Car{

private:
int  speed; // Tbéc ad
char *mark; // Nhan hiéu
float price; // Gia xe
public:

// Khoi tao voi cdc gid tri ngdm diinh cho cédc tham sb
Car (int speedIn=0, char *markIn=NULL, float priceIn=0);
void show(); // Gidi thiéu xe
~Car () ; // Ham huy bd tudng minh

bi

/* Khai bado phuong thutc bén ngoai 1l6p */

Car::Car (int speedIn, char *markIn, float priceln) {
speed = speedlIn;
mark = markIn;

price = priceln;

void Car: :show () { // Phuong thuc gidi thiéu xe
cout << “This is a ” << *mark << “ having a speed of ”
<< speed << “km/h and its price is $” << price << endl;

return;

Car::~Car () { // Ham huy bdé tudng minh
delete [] mark;

cout << “The object has been destroyed!” << endl;
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// Ham main, chuong trinh chinh
void main () {
clrscr();

Car myCar (150, “Mercedes”, 5000);// Dung ham kh&i tao 40 tham sb

// Gidi thiéu xe
cout << “Gioi thieu xe: ” << endl;
myCar.show () ;

return;

Chuong trinh 5.5 s€ in ra thong bao nhu sau:
Gioi thieu xe:
This is a Mercedes having a speed of 150km/h and its price is $5000
The object has been destroyed!
Dong cudi cung 13 cia ham huy bo, mic du ta khong goi ham hity bo truc tiép, nhung khi thoat
khoi ham main() ctia chwong trinh chinh, ddi twong myCar bi giai phong khoi bo nhé va khi do,
C++ tu dong goi dén ham hity bo ma ta di dinh nghia tudng minh. Do vay, ma c6 dong théng béo
cudi cung nay.

5.5 CON TRO POI TUQNG VA MANG POI TUQNG

5.5.1 Con tré d6i twgng
Con tré d6i tugng la con tro tré dén dia chi ctia mot ddi tugng co kiéu 16p. Céc thao tac lién quan
dén con tro dbi tugng bao gom:

e Khai bao con tré d6i tuong

e Cap phat bo nhé cho con tré déi tuong

e St dung con tré ddi tuong

e  Giai phong bd nhé cho con tré ddi tuong

Khai bao con tro doi twong

Con tro d6i tugng duogc khai bao twong tu nhu khai bao cac con tré co kiéu thong thudng:
<Tén l1lép> *<Té&n con trd dbi tuong>;

Vi dy, mudn khai bao mdt con trd ddi tugng co kiéu cua 16p Car, ta khai bao nhu sau:
Car *myCar;

Khi d6, myCar 12 mot con tré d6i twong c6 kiéu 16p Car.

Cip phidt bp nhé cho con tré doi twong

Con tro d6i tuong ciing can phai cap phat bo nhé hodc tro vao mot dia chi ciia mot ddi tugng 16p
xac dinh trude khi dugce st dung. Cép phat b nho cho con tro dbi tuong cling bé“mg thao tac new:

<Tén con trd dbi tuong> = new <Tén 1oép>([<Cac dbi sb>1);
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Vi du, néu 16p Car c6 hai ham khoi tao nhu sau:
class Car{
public:
Car();
Car (int, char[], float);
}i
thi ta c6 thé cip phat bo nhd theo hai cach, trong Gmg vi hai ham khoi tao cua 16p:
myCar = new Car(); // Kh&i tao khéng tham sb
myCar = new Car (100, “Ford”, 3000); // Kh&i tao du tham sb
Luuy:
e Cic dbi sb truyén phai twong tng vdi it nhat mot trong cac ham khai tao cia 16p.
e Khi sir dung ham khai tao khong c6 tham sd, ta van phai sir dung cdp ngodc don “()” trong
thao tac new.
e Khi 16p khong c6 mot ham khoi tao tudng minh nao, s& ding ham khoi tao ngadm dinh cua
C++ va ca phap twong tu nhu st dung ham khai tao tudng minh khéng c6 tham sd.
e (6 thé vira khai bio, vira cip phat bd nhd cho con tro ddi tuong.
Vi du:

Car myCar = new Car(); // Kh&i tao khéng tham sb

St dung con tré doi twong
Con tro dbi twgng duoc st dung qua cac thao tac:
e Tro dén dia chi ctia mot ddi tugng cung 16p
e Truy nhap dén cic phuong thirc ciia 16p
Con tro d6i tugng c6 thé tro dén dia chi cia mot déi tuong c6 san, cing 16p theo ¢t phép sau:
<Tén con trd dbi tuong> = &<Tén dbi tuong céd s&n>;
Vi du, ta c6 mot con tro va mot doi tuong cua lop Car:
Car *ptrCar, myCar (100, “Ford”,3000);
Khi d6, c6 thé cho con tro ptrCar tré vao dia chi cua dbi twong myCar nhu sau:
ptrCar = &myCar;
Khi mudn truy nhap dén cac thanh phan cia con tro ddi twong, ta dung ci phap sau:
<Tén con trd dbi tuong> -> <Tén thanh phdn 16p> ([<Cac dbi sb6>]);
Vi dy, doan chuong trinh sau sé thuc hién phuong thuc gidi thi€u xe cua 16p Car thong qua con
tro ptrCar:
Car *ptrCar = new Car (100, “Ford”,3000);
ptrCar->show () ;
Lwuy:
e Danh sich cac dbi sb phai trong thich véi tén phuong thirc twong tng.
e Céic quy tic pham vi truy nhap van ap dung trong truy nhap cac thanh phan 16p thong qua
con tro.
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Gidi phong bj nhé cho con tré doi twong

Con tro ddi twong ciing dugc giai phong thong qua thao tac delete:

delete <Tén con trd dbéi tuong>;

Vi du:
Car *ptrCar = new Car();// Khai bdo va clp phat bd nho
// St dung con trdé ptrCar
delete ptrCar; // Giadi phdéng bd nhd.
Luuy:

e Thao tac delete chi dugc dung khi trude do, con tré duoc cip phat bo nhd qua thao tac

new:

Car *ptrCar = new Car();

delete ptrCar; // Dung.
Nhung khong dugc dung delete khi trudc do, con tro chi tro vao mot dia chi cua dbi tuong
c6 san (tinh):

Car *ptrCar, myCar (100, “Ford”, 3000);

ptrCar = &myCar;

delete ptrCar; // Khéng dugc

Chuong trinh 5.6 minh hoa viéc ding con tré dbi tugng c6 kiéu 16p 1a Car.

Chwong trinh 5.6
#include<stdio.h>
#include<conio.h>

#include<string.h>

/* Pinh nghia 16p */

class Car{

private:
int speed; // Tbc db
char mark[20]; // Nhadn hiéu
float price; // Gia xe

public:
// Khédi tao véi cdc giad tri ngdm diinh cho cac tham sé
Car (int speedIn=0, char markIn[]="", float priceIn=0);
void show () ; // Gidi thiéu xe

bi

/* Khai bdo phuong thtc bén ngoai 16p */
Car::Car(int speedIn, char markIn[], float priceln) {
speed = speedIn;

strcpy (mark, markIn);

price = priceln;
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void Car::show () { // Phuong thic gidi thiéu xe
cout << “This is a ” << mark << ™ having a speed of ”
<< speed << “km/h and its price is $” << price << endl;

return;

// Ham main, chuong trinh chinh
void main () {
clrscr();
// Khai bdo con tro, cdp phat bd nhé diung ham khdi tao da tham sbé

Car *myCar = new Car (150, “Mercedes”, 5000);

// Gidi thiéu xe
cout << “Gioi thieu xe: ” << endl;

myCar->show () ;

// Giai phdéng con trod
delete myCar;

return;

Chuong trinh 5.6 hién thi ra thong bao 1a mot 101 gidi thi¢u xe;
Gioi thieu xe:

This is a Mercedes having a speed of 150km/h and its price is $5000

5.5.2 Mang cac ddi twong

Mang céac doi tugng cling c6 thé dugce khai bao va st dung nhu mang cua céac bien c6 kiéu thong
thuong.

Khai bdo mang tinh cdc déi twong
Mang céc ddi tuong duge khai bao theo ca phap:
<Tén 16p> <Tén bién mang>[<Sé luong dbi tuong>];
Vi du:
Car cars[10];
La khai bdo mot mang c6 10 ddi twong c6 cung kiéu 16p Car.
Luuy:
e (o thé khai bao mang tinh cac dbi tuogng ma chua cin khai bao do dai mang, cach nay
thuong dung khi chwa biét chinh xac do dai mang:

Car cars/|];
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e Mubn khai bdo duoc mang tinh cac d6i twong, 10p twong tmg phai c6 ham khai tao khong
c¢6 tham sd. Vi khi khai bao mang, twong duong v6i khai bao mot diy cac d6i tuong véi
ham khéi tao khong c6 tham sb.

Khai bao mdang dong vdi con tro

Mot mang cac ddi tugng ciing c¢6 thé duoc khai bao va cip phat dong thong qua con tré dbi twong
nhu sau:

<Tén 1lép> *<Tén bién mang déng> = new <Tén 1ép>[<Pd dai mang>];
Vi du:

Car *cars = new Car[1l0];
Sau khi dugc st dung, mang dong cac ddi twong ciing can phai giai phong bo nhé:

delete [] <Tén bién mang déng>;
Vi du:

Car *cars = new Car[10];// Khai bdo va cdp phat déng

// St dung bién mang déng

delete [] cars; // Giai phdéng bd nhé cta mang dong

Sir dung mang doi twong

Khi truy nhép vao cac thanh phén ctia mot di tuong co chi s6 xac dinh trong mang da khai bao,
ta c6 thé sir dung cu phép:

<Tén bién mang>[<Chi sb db6i tuong>].<Té&n thanh phin> ([<Cac dbi sb6>1);
Vi du:

Car cars[10];

cars[5].show();
s& thuc hién phuong thirc show() ctia d6i tugng c6 chi sé tht 5 (tinh tir chi sé 0) trong méang cars.
Chuong trinh 5.7 s& cai dat mot chuong trinh, trong d6 nhap vao d6 dai mang, sau d6 yéu ciu
ngudi ding nhap thong tin vé mang cac xe. Cubi ciing, chuong trinh s& tim kiém va hién thi thong
tin vé chiéc xe co gia dat nhét trong mang.

Chwong trinh 5.7
#include<stdio.h>
#include<conio.h>

#include<string.h>

/* Pinh nghia 1&p Car */

class Car{

private:
int speed; // Tbc db
char mark[20]; // Nhan hiéu
float price; // Gia xe
public:
void setSpeed(int); // Gan tbc d6 cho xe
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int getSpeed () ; // Poc tbc do xe
void setMark (char); // Ga&n nhan cho xe
char[] getMark(); // Poc nhén xe
void setPrice (float); // Gan gia cho xe
float getPrice(); // Poc giad xe

// Kh&i tao thdéng tin vé xe
Car (int speedIn=0, char markIn[]="", float priceIn=0);
void show(); // Gidéi thiéu xe

}s

/* Khai bdo phuong thic bén ngoai 16p */

Car::Car (int speedIn, char markIn[], float priceln) {
speed = speedlIn;
strcpy (mark, markIn);

price = priceln;

void Car::setSpeed(int speedIn) { // Gan tbc dd6 cho xe
speed = speedlIn;

}

int Car::getSpeed() { // Poc tbc do xe
return speed;

}

void Car::setMark (char markIn) { // G&n nhan cho xe
strcpy (mark, markIn);

}

char[] Car::getMark () { // Poc nh3n xe
return mark;

}

void Car::setPrice(float priceIn){ // Gan gid cho xe
price = priceln;

}

float Car::getPrice () { // Poc gia xe

return price;

void Car: :show () { // Phuong thtc gidi thiéu xe
cout << “This is a ” << mark << ™ having a speed of ”
<< speed << “km/h and its price is $” << price << endl;

return;

// Ham main, chuong trinh chinh
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void main () {

clrscr();

int length; // Chiéu dai mang

float maxPrice = 0; // Gia d&t nhét

int index = 0; // Chi sb cua xe dat nhét
Car *cars; // Khai bdo mang dbi tuong

// Nhap s luong xe, tGc 1la chiéu dai mang

cout << “So luong xe: ”;

cin >> length;

// C&p phat bd nhé ddng cho mang

cars = new Car[length];

// Khéi tao céc dbi tuong trong mang

for (int i=0;i<length; i++) {

int speed; // (Bién tam) tbéc db
char mark[20]; // (Bién tam) nh&n hiéu
float price; // (Bién tam) gia xe

cout << “Xe thu ” << 1 << “: ” <<endl;

cout << “Toc do (km/h): ”;

cin >> speed; cars[i].setSpeed(speed); // Nhap téc dé
cout << “Nhan hieu : ”;

cin >> mark; cars[i].setMark (mark); // Nhdp nhan xe
cout << “Gia ($): "

cin >> price; cars[i].setPrice(price); // Nhap giad xe

if (maxPrice < price){
maxPrice = price;

index = i;

// Tim xe dit nhit

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

1if (1 == index) {
cars[i].show(); // Gidi thiéu xe d&t nhéit
break;

// Giai phdéng bd nhd cua mang
delete [] cars;

return;
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E

TONG KET CHUONG 5
Noi dung chuong 5 da tap trung trinh bay cac van dé co ban vé 16p dbi twong trong ngdn ngi
C++:

e Khai bao, dinh nghia 16p bang tir khoa class

e St dung bién 16p nhu nhitng d6i twong cy thé

e Khai bao, dinh nghia cac thudc tinh va cac phuong thirc cua 16p: dinh nghia cac phuong
thirc trong hoac ngoai pham vi khai bao 16p

e Khai bao pham vi truy nhap 16p bang cac tir khoa chi pham vi: private, protected va
public. Gidi thi€u cac kiéu ham c6 thé truy nhap pham vi bat quy tac: ham ban va 16p ban
voi tr khoa friend.

e Khai bdo, dinh nghia tuong minh ham khoi tao ctia 16p va sir dung khi khai bao bién 16p

e Khai bdo, dinh nghia tudéng minh ham huy bo cua 16p, nham don dep, giai phong bd nhé
trudce khi doi tugng bi gidi phong khoi bo nhé.

e Khai béo, cap phat bo nhd, sir dung va giai phong bd nhé cho con tro ddi tugng

e Khai béo, cap phat bo nhd dong, sir dung va giai phong ving nhd ctia mang cac ddi tuong.

CAU HOI VA BAI TAP CHUONG 5
1. Trong cac khai bdo 16p sau, nhitng khai bao nao la dung:
a. class MyClass;
b. Cclass MyClass;
C.class MyClass{..};
d. Class MyClass{..};
2. Gia st ta da dinh nghia 16p MyClass, bay gid ta khai bao mot d6i tuong thudc kiéu 16p
nay. Khai b4o nao 1a dang:
a.class MyClass me;
b. MyClass me;
C.MyClass me () ;
d. MyClass me{};
3. Trong cac khai bao thudc tinh ngay trong pham vi cua khai bao 16p nhu sau, nhitng khai
bao nao la dung:
a. int myAge;
b. private int myAge;
C.public int myAge;

d. private: int myAge;
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4. Trong cac khai bdo phuong thirc ngay trong pham vi cua khai bdo 16p MyClass nhu sau,

nhitng khai b4o nao 1a dang:
a.public: void show();
b. void show () ;
C. void show () {cout << “hello!”;};
d. void MyClass::show() {cout << “hello!”;}

5. Xét doan chuong trinh sau:
class MyClass{
int age;
public:
int getAge();
}i
MyClass me;
Khi d6, trong cac 1énh sau, 1énh nao c6 thé thém vao cudi doan chuong trinh trén:
a. cout << MyClass::age;
b. cout << me.age;
C. cout << me.getAge();
d.cin >> me.age;
6. Trong cac khai bao ham khaoi tao cho 16p MyClass nhu sau, nhitng khai bao nao 1a ding
a.myClass () ;
b. MyClass () ;
C. MyClass (MyClass) ;
d. void MyClas () ;
€. MyClass MyClass () ;
7. Trong cac khai bao ham huiy bo cho 16p MyClass nhu sau, nhitng khai bao nao la ding:
a. ~myClass () ;
b. ~MyClass () ;
C. ~MyClass (MyClass) ;
d. void ~MyClas () ;
€. MyClass ~MyClass () ;
8. Gia su ta khai bao 16p MyClass c6 mot thude tinh age va mot ham khaoi tao:
class MyClass{
int age;
public:
MyClass (MyClass me) {

}i
int getAge () {return age};
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Trong cac dong 1énh sau, nhiing dong nao cé thé xudt hién trong ham khéi tao trén:
a. age = MyClass.age;
b. age = me.age;
C.age = MyClass.getAge();
d. age = me.gethAge();
€. age = 10;
9. Xét khai bao 16p nhu sau:
class MyClass{
public:
MyClass (MyClass) ;
MyClass (int);
}i
Khi d6, trong s6 cac khai bao ddi twong sau, nhitng khai bao nao la dung:
a.MyClass me;
b. MyClass me () ;
C.MyClass me (10);
d. MyClass mel (10), me2 (mel);
10. Xét khai bao 16p nhu sau:
class MyClass{
public:
MyClass () ;
}i
Khi d6, trong s6 cac khai bao con tré ddi tugng sau, nhitng khai bao nao 14 ding:
a.MyClass *me;
b. MyClass *me () ;
C.MyClass *me = new me();
d.MyClass *me = new MyClass();
11. Xét khai bao 16p nhu sau:
class MyClass{
public:
MyClass (int i=0, int j=0, float k=0);
}i
Khi d6, trong s6 cac khai bao con tré dbi twong sau, nhirng khai bao nao 1a dung:
a.MyClass *me;
b. MyClass *me = new MyClass () ;
C.MyClass *me = new MyClass (1, 20);
d.MyClass *me = new MyClass(l, 20, 30);
12. Khai bao mot 16p nhan vién, c¢6 tén 1a Employee, v6i ba thudc tinh 6 tinh chat private:

- Tén nhan vién, c6 dang mot con tro ki€u char
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

- Tudi nhan vién, c6 kiéu int

- Luong nhan vién, c6 kiéu float.
Thém vao 16p Employee trong bai 12 cac phuong thirc c6 tinh chat public:

- set/get gia tri thudc tinh tén nhan vién

- set/get gié tri thudc tinh tudi nhan vién

- set/get gia tri thudc tinh luong nhan vién.
Viét mot ham khoi tao khong co tham sé cho 16p Employee trong bai 13, cac thudc tinh
cua lop nhan gia tri mac dinh:

- gi4 tri thudc tinh tén nhan vién, mic dinh 1a chudi ki ty réng

- gia tri thude tinh tudi nhan vién, mac dinh 1a 18

- gia tri thudc tinh luong nhan vién, mac dinh 1a $100.
Viét thém mot ham khoi tao véi ddy du ba tham sé twong tng v6i ba thudc tinh cia 16p
Employee trong bai 14.
Thém vao 16p Employee mot phuong thirc show() dé giGi thiéu vé tén, tudi va lwong cua
doi tuong nhéan vién.
Viét mot ham hiy bo tudng minh cho 16p Employee nham giai phong ving nhd cua con
trd char, 1a kiéu cta thudc tinh tén nhan vién.
Viét mot chuong trinh str dung 16p Employee duoc xay dung sau bai 17 véi cac thao tac
sau:

- Khai bao mét dbi tugng kiéu Employee, dung ham khoi tao khong tham sb

- Dung ham show() dé gidi thiéu vé ddi tuong d6
Viét mot chuong trinh str dung 16p Employee duoc xay dung sau bai 17 véi cac thao tac
sau:

- Khai bao mét dbi tugng kiéu Employee, dung ham khoi tao khong tham sb

- Nhap tir ban phim gia trj cac thudc tinh tén, tudi, lvong nhan vién.

- Gan céc gié tri nay cho cac thudc tinh cua d6i twong da khai bao, ding cac ham set

- Dung ham show() dé gi6i thiéu vé ddi tuong do
Viét mot chuong trinh st dung 16p Employee duoc xay dung sau bai 17 véi cac thao tac
sau:

- Khai bdo mot dbi tuong kiéu Employee, ding ham khéi tao voi dii 3 tham s

- Dung ham show() dé gi6i thiéu vé dbi twong d6
Viét mot chuwong trinh sir dung 16p Employee duoc xay dung sau bai 17 v6i cac thao tac
sau:

- Khai bdo mét con tré dbi twong kiéu Employee

- Céap phat bo nhd, dung ham khéi tao voi dii 3 tham s6

- Dung ham show() dé giéi thiéu vé ddi tuong ma con tré nay dang tro toi
Viét mot chuong trinh nhap dir liéu cho mét mang dong cac ddi tuong cua 16p Employee
trong bai 17. Chiéu dai mang dong ciing dwoc nhép tir ban phim.
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23. Viét mot chuong trinh tim kiém trén mang dong di dugc xdy dung trong bai 22: tim kiém
va gidi thiéu vé nhan vién tré nhat va nhan vién gia nhat trong mang do.

24. Viét mot chwong trinh tim kiém trén mang dong da duoc xdy dung trong bai 22: tim kiém
va gi6i thiéu vé nhan vién c6 lwong cao nhat va nhan vién c6 lwong thap nhat trong mang
do.

25. Viét mot chwong trinh tim kiém trén mang dong da duoc xdy dung trong bai 22: tim kiém
va gi6i thiéu vé nhan vién c6 tén xac dinh, do ngudi ding nhap tir ban phim.
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CHUONG 6
TINH KE THUA VA DA HINH

Noi dung chuong nay tap trung trinh bay cac van dé lién quan dén tinh ké thira va twong tmg boi

(da hinh) trong ngon ngir C++:

Khéi niém ké thira, dAn xudt va céc kiéu dan xuit

Khai béo, dinh nghia cac ham khéi tao va ham huy bo trong 16p dan xuét
Truy nhap tdi cac thanh phan cia 16p co s6 va cac 16p dan xuét

Viéc mot 16p duoge ké thira tir nhiéu 16p co sé khac nhau

Khai bao va sir dung cac 16p co sé triru tuong trong ké thira

Tinh da hinh trong ké thira

6.1 KHAI NIEM KE THUA

Lap trinh hudng d6i tuong c6 hai dic trung co ban:

Pong goi dit lidu, duoc thé hién bang cach dung khai niém 16p dé biéu dién dbi tugng voi
cac thugc tinh private, chi cho phép bén ngoai truy nhdp vao thong qua cac phuong thirc
get/set.

Dung lai m4, thé hién bang viéc thira ké gitra cac 10p. Viéc thira ké cho phép cac 10p thira
ké (goi 12 16p dan xuat) st dung lai cac phuong thirc d3 duoc dinh nghia trong cac 16p goc
(goi 1a 16p co s0).

6.1.1 Khai bso thira ké

C1 phap khai bao mot 16p ké thira tir mot 16p khac nhu sau:

class <Tén 1l6p dan xudt>: <Tu khodéa din xudt> <Tén 1ép co s&>{
// Khai bdo céac thanh phén 1lop
}i

Trong do:

Vi du:

Tén 16p din xuét: 13 tén 16p duoc cho ké thira tir 16p khac. Tén 16p nay tuan thu theo quy
tic dat tén bién trong C++.

Tén 16p c6 s6: 1a tén 16p dd duoc dinh nghia trude d6 dé cho 16p khac ké thira. Tén 16p
nay ciing tuan tha theo quy tic dat tén bién ciia C++.

Tir khéa din xudt: 13 tir khéa quy dinh tinh chit cua sy ké thira. C6 ba tir khéa dan xuét
1a private, protected va public. Muc tiép theo s& trinh bay ¥ nghia cua cac tir khoa dan xuét
nay.

class Bus: public Car{
// Khai b&o cac thanh phan
bi
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1a khai bao mot 16p Bus (xe buyt) ké thira tir 16p Car (xe 6 t0) véi tinh chit ké thira 12 public.

6.1.2 Tinh chat din xuit

Su ké thira cho phép trong 16p dan xudt c6 thé sir dung lai mot s ma ngudn cua cac phuong thire
va thudc tinh di dwoc dinh nghia trong 16p co sé. Nghia 13 16p dan xuét co thé truy nhap truc tiép
dén mot s6 thanh phan cua 16p co s6. Tuy nhién, pham vi truy nhap tir 16p dan xuét dén 16p co sé
khong phai bao gio ciing gidng nhau: ching dugc quy dinh boi cac tir khoa dan xuat private,
protected va public.

Dén xuit private
Dan xuét private quy dinh pham vi truy nhap nhu sau:
e  Cac thanh phn private ctia 16p co s thi khong thé truy nhap dugc tir [6p dan xuat.
e Cac thanh phan protected ctia 16p co s& trd thanh cac thanh phan private cta 16p dan xuét
e Cac thanh phan public cua 16p co so ciing tré thanh cac thanh phan private cia 16p dan
xuat.
e Pham vi truy nhdp tir bén ngoai vao 16p dan xuat duoc tuan tha nhu quy tic pham vi 16p
thong thuong.

Dén xudt protected

Dan xuét protected quy dinh pham vi truy nhap nhu sau:

e Céc thanh phén private ciia 16p co s& thi khong thé truy nhap dugc tir 16p dan xuét.

e Céc thanh phan protected ctia 16p co s trd thanh cac thanh phan protected cuia 16p dan
xuat

e  Céc thanh phan public cia 16p co so ciing trd thanh cac thanh phan protected cua 16p dan
Xuét.

e Pham vi truy nhap tir bén ngoai vao 16p dan xuit dugc tuan thi nhu quy tic pham vi 16p
thong thuong.

Dén xudt public
Dan xuat public quy dinh pham vi truy nhap nhu sau:
e  Céc thanh phén private cua 16p co s& thi khong thé truy nhap duogc tir 16p dan xuét.
e Céc thanh phan protected cta 16p co s trd thanh cac thanh phan protected cua 16p dan
xuat.
e  Cac thanh phan public ctia 16p co s van 1a cac thanh phan public cta 16p dan xuat.
e Pham vi truy nhap tir bén ngoai vao 16p dan xuat duoc tuan tha nhu quy tic pham vi 16p
thong thuong.

Bang 6.1 tom tit lai cac quy tic truy nhap duoc quy dinh béi cac tir khoa dan xuét.

Kiéu dén xudt Tinh chit 6 16p co sé Tinh chit 6 I6p dén xudit

private private Khéng truy nhap dwgc

116



Chuwong 6: Tinh ké thira va da hinh

protected private

public private

private Khong truy nhip dwoc
protected protected protected

public protected

private Khoéng truy nhip dwoc
public protected protected

public public

6.2 HAM KHOI TAO VA HUY BO TRONG KE THUA

6.2.1 Ham khéi tao trong ké thira

Khi khai bao mot dbi twong 6 kiéu 16p dugc dan xudt tir mot 16p co sé khac. Chuong trinh s& tu
dong goi téi ham khoi tao cua 16p dan xuat. Tuy nhién, thir tr duge goi sé bt dau tir ham khoi tao
tuong ung cua 16p co s, sau d6 dén ham khai tao cua 10p dan xuat. Do d6, théng thuong, trong
ham khéi tao cuia 16p dan xuat phai ¢ ham khéi tao ciia 16p co s6.
Cu phap khai bdo ham khéi tao nhu sau:
<Tén ham khéi tao dan xudt> ([<Cac tham sb>]):
<Tén ham kh&i tao co s&>([<Cac dbi sb>1){
// Khoi tao cdc thudc tinh mdi bd sung cua 1op dan xuit
}i
Vi tén ham khdi tao 1a tring véi tén 16p, nén c6 thé viét lai thanh:
<Tén 16p din xudt>([<Céc tham sb>]):
<Tén 16p co s&>([<Cac d61i sb6>1)
// Kh&i tao cac thudc tinh méi bd sung cua 1op dan xuit
bi
Vi du:
Bus () :Car () {
// Khéi tao cdc thudc tinh méi bd sung cua 16p Bus
}
la mot dinh nghia mdt ham khoi tao cua 16p Bus ké thira tir 16p Car. Dinh nghia nay dugc thugc
hién trong pham vi khai bao 16p Bus. Pay 1a mot ham khai tao khong tham sd, né goi téi ham
khoi tao khong tham s6 ciia 16p Car.
Luuy:
e Néu dinh nghia ham khéi tao bén ngoai pham vi 16p thi phai thém tén 16p dan xuat va toan

[T L)

tor pham vi “::” trude t€n ham khoi tao.

e Gitlra t€n ham khdi tao cta 16p dan xuat va ham khdi tao cta 16p co sd, chi c6 mot dau hai

. [T L)

cham “:”, néu 1a hai ddu “::” thi trd thanh toan tir pham vi 16p.

117



Chirong 6: Tinh ké thira va da hinh

[T3%:2)

e Néu khong chi rd ham khai tao cta 16p co sé sau ddu hai chim “:” chuwong trinh s& tir
dong goi ham khai tao ngém dinh hoac ham khoi tao khong c6 tham sb cua 16p co s& néu
ham d6 dugc dinh nghia twong minh trong 16p co so.

Vi dy, dinh nghia ham khoi tao:
Bus () :Car () {
// Kh&i tao cac thudc tinh méi bd sung cua 16p Bus
i
C6 thé thay bang:
Bus () { // Goi ham kh&i tao khéng tham sb cua 1lép Car
// Kh&i tao cac thudc tinh méi bd sung cua 16p Bus
i
Chuong trinh 6.1 dinh nghia l6p Car c6 3 thudc tinh véi hai ham khoi tao, sau d6 dinh nghia 16p
Bus c6 thém thudc tinh label 1a s6 hiéu cua tuyén xe buyt. Lop Bus s€ dugce cai dat hai ham khoi
tao tudng minh, goi dén hai ham khdi tao twong tmg ctia 16p Car.

Chuwong trinh 6.1

#include<string.h>

/* Pinh nghia 16p Car */

class Car{

int speed; // Téc d6
char mark[20]; // Nhan hiéu
float price; // Gia xe
public:
Car(); // Kh&i tao khéng tham sbé
Car (int, char[], float); // Kh&i tao du tham sb
bi
Car::Car () { // Kh&i tao khéng tham sb
speed = 0;

\\//) .
4

strcpy (mark,

price = 0;

// Kh&i tao du tham sb

Car::Car (int speedIn, char markIn[], float priceln) {
speed = speedIn;
strcpy (mark, markIn);

price = priceln;

/* Pinh nghia 1ép Bus k& thwa tu 1lép Car */
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class Bus: public Car{
int label; // S& hiéu tuyén xe
public:
Bus () ; // Khoéi tao khdéng tham sd
Bus (int, char[], float, int); // Khoi tao du tham sd
}i

Bus::Bus () :Car () { // Khoéi tao khéng tham sd
label = 0;

// Khoéi tao du tham sb
Bus::Bus(int sIn, char mIn[], float pIn, int 1In):Car(sIn, mIn, pIn){

label = 1In;

Trong ham khéi tao cua 16p Bus, muén khéi tao cac thudc tinh cia 16p Car, ta phai khoi tao gidn
tiép thong qua ham khai tao cua 16p Car ma khong thé gan gia tri truc tiép cho cac thudc tinh
speed, mark va price. Li do 1a cac thudc tinh ndy c6 tinh chat private, nén 16p dan xuit khong thé
truy nhép truc tiép dén ching.

6.2.2 Ham hiiy bo trong ké thira

Khi méot ddi twong 16p dan xuét bi giai phong khoi bd nhd, thir tyr goi cac ham huy bo nguoe voi
thtr tu goi ham thiét 1ap: goi ham hity bo cua 16p din xuat trudce khi goi ham hity bo cia 16p co 6.
Vi mdi 16p chi ¢6 nhidu nhét 1a m6t ham hay bo, nén ta khong can phai chi ra ham hiy bo nao cia
16p co s& s& duge goi sau khi huy bo 16p dan xuat. Do vy, ham huy bo trong 16p dan xuat dugc
khai bao va dinh nghia hoan toan gidng véi cac 16p thong thuong:

<Tén 1oép>::~<Tén 1ép>([<Cac tham sb>]) {

.. // gidi phéng phdn bd nhd cdp phat cho céc thudc tinh bd sung

Luuy:
e Ham hiy bo cua 16p dan xuat chi giai phong phan bo nhd dwoc cap phat dong cho cac
thudc tinh méi bd sung trong 16p dan xuét, néu co, ma khong dugc giai phong bd nhd
dugc cip cho cac thudc tinh trong 16p co sé (phan nay 1a do ham huy bo cua 16p co s
dam nhiém).
e Khong phai goi tuong minh ham hay bé ctia 16p co so trong ham hity bo cua 16p dén xuit.
e Ngay ca khi 16p dan xuat khong dinh nghia tudng minh ham huy bo (do khong can thiét)
ma 16p co s6 lai ¢6 dinh nghia tudng minh. Chuong trinh van goi ham huy bo ngam dinh
ctia 16p dan xudt, sau d6 van goi ham hity bo tudng minh cia 16p co so.
Chuong trinh 6.2 cai dat 16p Bus ké thira tir 16p Car: 16p Car c6 mot thudc tinh c6 dang con tro
nén can giai phong bang ham huy bo twong minh. Lép Bus ¢ thém mét thude tinh ¢6 dang con
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tro 1a danh sach cac dudng phé ma xe buyt di qua (mang dong cac chudi ki ty *char[]) nén ciing
can giai phong bang ham hiyy bo tuong minh.

Chwong trinh 6.2

#include<string.h>

/* Pinh nghia 16p Car */

class Car{

char “*mark; // Nhan hiéu xe
public:
~Car(); // Huy bd tudng minh
}i
Car::~Car () { // Huy bd tudng minh
delete [] mark;

/* Pinh nghia 1é6p Bus ké thura tu 1ép Car */

class Bus: public Car{

char *voyagel]; // Hanh trinh tuyén xe
public:
~Bus () ; // Huy bdé tudng minh
bi
Bus: :~Bus () { // Huy bdé tudng minh
delete [] voyage;

Trong ham hity bo cua 16p Bus, ta chi duoc giai phong ving nhé duge cép phat cho thudc tinh
voyage (hanh trinh cta xe buyt), 1a thudc tinh dugc bd sung thém cua 16p Bus. Ma khéng dugc
giai phong ving nhé cip phat cho thudc tinh mark (nhan hiéu xe), viéc nay 1a thudc trach nhiém
cta ham huy bd cua 16p Car vi thudc tinh mark dugc khai bao trong 16p Car.

6.3 TRUY NHAP TOI CAC THANH PHAN TRONG KE THUA LOP

6.3.1 Pham vi truy nhap

M&i quan hé giira cac thanh phan cua 16p co s¢ va 16p din xuit duoc quy dinh boi cac tir khoa
dan xut, nhu da trinh bay trong muc 6.1.2, duoc tom tat trong bang 6.2

Kiéu dén xudt Tinh chit 6 16p co sé Tinh chit 6 I6p dén xudit
. private Khong truy nhiap dwec
private
protected private
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public private

private Khoéng truy nhip dwoc
protected protected protected

public protected

private Khoéng truy nhip dwoc
public protected protected

public public

Ta xét pham vi truy nhép theo hai loai:

Pham vi truy nhap tir cac ham ban, 16p ban cua 16p dan xuét

Pham vi truy nhap tir cac ddi tugng c6 kiéu 16p dan xuat

Truy nhdp ti cdc ham ban va I6p ban ciia I6p dén xuit

Nhin vao bang téng két 6.2, pham vi truy nhap ctia ham ban, 16p ban cua 16p dan xuét vao 16p co

s& nhu sau:

Véi dan xut private, ham ban c6 thé truy nhap duoc cac thanh phan protected va public
ctia 16p co so vi chung trd thanh cac thanh phan private ctia 16p dan xuét, c6 thé truy nhap
duoc tir ham ban.

Vi dan xuit protected, ham ban ciing c6 thé truy nhdp duoc cac thanh phan protected va
public ctia 16p co so vi chung tré thanh cac thanh phan protected ctia 16p dan xudt, co thé
truy nhap duoc tir ham ban.

V6i dan xuat public, ham ban ciing c6 thé truy nhap dugc cic thanh phan protected va
public cua 16p co s vi chung trd thanh cac thanh phan protected va public cia 16p dan
xuét, co thé truy nhap dugce tir ham ban.

Doi voi ca ba loai dan xuat, ham ban déu khong truy nhap duoc cac thanh phan private
ctia 16p co sd, vi cac thanh phan nay ciing khong truy nhap duoc tir 10p din xuat.

Truy nhdp tiv cdc déi twong tao béi I6p dén xuit

Nhin vao bang tong két 6.2, pham vi truy nhap cia cac dbi tuong cia 16p dan xuat vao 16p co sd
nhu sau:

Vi dan xuét private, d6i tugng cta 16p dan xuét khong truy nhap dugc bat cir thanh phan
nao ciia 16p co s vi chiing tr¢ thanh cac thanh phan private cua 16p dan xuét, khong truy
nhdp dugc tir bén ngoai.

Vi dan xudt protected, ddi twong cua 16p dan xuat khong truy nhap dugc bat ctr thanh
phan nio cua 16p co s vi chung trd thanh cac thanh phan protected cua 16p dan xuat,
khong truy nhap dugc tir bén ngoai.

V6i dan xuét public, di twong cta 16p din xudt co thé truy nhap dugc cac thanh phan
public ctia 16p co s& vi chung trd thanh cac thanh phan public cta 16p dan xuat, c6 thé truy
nhép dugc tir bén ngoai.

Bang 6.3 tong két pham vi truy nhap tir ham ban va dbi tugng cua 16p dan xuat vao cac thanh

phﬁn cua lop co so, dugce quy dinh boi cac tir khoa dan xuit.
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Kiéu dén xuit Tinh chiit 6 16p co | Tinh chit 6 16p | Truy nhép ticham | Truy nhip tiv déi
SO dan xuat ban ciia lop dan twong ciia lop dan
xudt xudt

private - - -
private protected private ok -
public private ok -
private - - -
protected protected protected ok -—
public protected ok -
private - - -—
public protected protected ok -—
public public ok ok

6.3.2 Str dung cac thanh phan ciia 16p co sé tir I6p din xuat

Tir bang tong két pham vi truy nhép, ta thay rang chi co dan xuat theo kiéu public thi dbi twong
ctia 16p dan xudt méi c6 thé truy nhap dén cac thanh phan (thudc loai public) cua 16p co so. Khi
d6, viéc goi dén cac thanh phan cia 16p co sé cling tuong tu nhu goi cic thanh phan 16p thong
thuong:
e Ddi v6i bién ddi twong thong thudng:
<Tén d&bi tuong>.<Tén thanh phan> ([Cac dbi sb]);
e Ddi v6i con tro ddi tuong:
<Tén d6i tuong>-><Té&n thanh phan> ([Cac dbi sb]);
Luuy:
e Cach goi ham thanh phan nay dugc ap dung khi trong 16p dan xuat, ta khong dinh nghia
lai cac ham thanh phan cta 10p co sé. Truong hop dinh nghia lai ham thanh phan cua 16p
co so s€ duoc trinh bay trong muc 6.3.3.
Chuong trinh 6.3 minh hoa viée sir dung cac thanh phén 16p co so tir ddi twong 16p dan xudt: 16p
Bus ké thira tir 16p Car. Lép Bus ¢6 dinh nghia bo sung mot s6 phuong thirc va thudc tinh méi.
Khi d6, d6i tugng cta 16p Bus c6 thé goi cac ham public cua 16p Bus ciing nhu cua 16p Car.

Chuwong trinh 6.3
#include<stdio.h>
#include<conio.h>

#include<string.h>

/* Pinh nghia 16p Car */
class Car{
private:
// Téc db

int speed;
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char mark
float pric
public:

(2017

e;

void setSpeed(int);

int getSpeed() ;

void setMark (char);

char[] getMark();

void setP

float getP

// Khoi tao théng tin vé xe

Car (int sp
void show

}i

rice (float) ;

rice();

// Nhan hiéu
// Gia xe

// Gan tbc dd cho xe
// Poc tbc d6 xe

// G&n nhdn cho xe
// Poc nhadn xe

// G&n gia cho xe

// Poc gia xe

eedIn=0, char markIn[]="", float pricelIn=0);

()7

/* Khai b&o phuong thutc bén ngoai 1dp */

Car::Car (int speedIn,
speed = speedlIn;
strcpy (mark, mar

price = priceln;

void Car::setSpeed(int
speed = speedIn;

}

int Car::getSpeed() {
return speed;

}

void Car::setMark (char
strcpy (mark, mar

}

char[] Car::getMark() {
return mark;

}

void Car::setPrice(flo
price = priceln;

}

float Car::getPrice () {

return price;

void Car::show () {

cout << “This is

<< speed << “km/h and its price is $” << price << endl;

// Giéi thiéu xe

char markIn[], float priceln) {

kIn);
speedIn) { //
//
markIn) { //
k BESF ;
//

at priceIn){ //

//

Gan

Poc

Gan

Poc

Gan

boc

téc dd cho xe

téc dd xe

nhdn cho xe

nhdn xe

gid cho xe

giad xe

// Phuong thtc gidi thiéu xe

a ” << mark << “ having a speed of ”
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return;

/* Pinh nghia 16p Bus k& thuta tu 1ép Car */

class Bus: public Car{
int label; // $6 hiéu tuyén xe

public:

// Khéi tao du tham sb
Bus (int sIn=0, char mIn[]="", float pIn=0, int 1In=0);
void setLabel (int); // Gan sb hiéu tuyén xe
int getLabel () ; // Poc sb hiéu tuyén xe

b

// Kh&i tao du tham sb

Bus::Bus(int sIn, char mIn[], float pIn, int 1In):Car(sIn, mIn, pIn) {
label = 1In;

}

void Bus::setLabel (int labelIn) { // Gan sb hiéu tuyén xe
label = labelln;

}

int Bus::getLabel () { // Poc sb hiéu tuyén xe

return label;

// Chuong trinh chinh
void main () {
clrscr();
Bus myBus; // Bién d&bi tuong cua 1ép Bus
int speedIn, labellIn;
float priceln;

char markIn[20];

// Nhép gi& tri cho céc thudc tinh
cout << “Toc do xe bus:”;

cin >> speedIn;

cout << “Nhan hieu xe bus:”;

cin >> markIn;

cout << “Gia xe bus:”;

cin >> priceln;

cout << “So hieu tuyen xe bus:”;

cin >> labellIn;

myBus.setSpeed (speedIn) ; // Phuong thtic cua 1ép Car
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myBus.setMark (markIn) ; // Phuong thtic cua 1ép Car
myBus.setPrice (priceln) ; // Phuong thtc cua 1lép Car
myBus.setLabel (labelln) ; // Phuong thtc cua 16p Bus
myBus. show () ; // Phuong thuc cua 16p Car
return;

}

Trong chuong trinh 6.3, d6i twong myBus c6 kiéu 16p Bus, 1 16p dan xuit ctia 16p co s Car, c¢6
thé st dung cic phuong thic cua 16p Car va 16p Bus mot cach binh ding. Khi d6, 1énh
myBus.show() s& goi dén phuong thirc show() ctia 16p Car, do vdy, chuong trinh trén s& in ra man
hinh két qua nhu sau (tiry theo dir liéu nhap vao ¢ 4 dong dau):

Toc do xe bus: 80

Nhan hieu xe bus: Mercedes

Gia xe bus: 5000

So hieu tuyen xe bus: 27

This is a Mercedes having a speed of 80km/h and its price is $5000
Trong dong gidi thidu xe bus (vi ta dang dung d6i twong myBus ctia 16p Bus), khong c6 gidi thiéu
s6 hiéu tuyén xe. Li do 1a vi ta dang dung ham show cta 16p Car. Mubn c6 thém phan gidi thiéu
vé s6 hiéu tuyén xe buyt, ta phai dinh nghia lai ham show trong 16p Bus. Muc 6.3.3 s& trinh bay
noi dung nay.

6.3.3 Pinh nghia chong cac phwong thic ciia 16p co sé

Dinh nghia chong phwong thikc ciia l6p co sé

Mot phuong thitc ctia 16p co so bi coi 14 nap chong néu ¢ 16p dan xuit cling dinh nghia mot
phuong thtrc ¢6 cung tén.

Vi du, trong 16p Car, dd c6 phuong thitc show(), bay gid, trong 16p Bus ké thira tir 16p Car, ta
cling dinh nghia lai phuong thirc show():

class Car{
public:

void show () ; // Phuong thtc cua 16p co sd
i

class Bus: public Car{
public:

void show () ; // Phuong thtc nap chéng
}i
khi d6, phuong thirc show() cua 16p Bus duogc coi 1a phuong thirc nap chdng tir phuwong thic
show() cua l6p Car.
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Si dung cdc phwong thirc nap chong
Tir mot d6i twong cua 16p dan xuét, viée truy nhap dén phuong thirc di duge dinh nghia lai trong
16p dan xuét duoc thyc hién nhu 161 goi mot phuong thire thong thuong:
e Ddi v6i bién dbi twong thong thudng:
<Tén dbi tuong>.<Tén thanh phan> ([Cic dbi sb]);
e Dbi véi con tro dbi tugng:
<Tén dbi tuong>-><Tén thanh phin>([Cac dbi sb]);
Vi du:
Bus myBus;
myBus.show () ;
s& goi dén phuong thirc show() dugc dinh nghia trong 16p Bus.
Trong truong hop, tir mot ddi tugng cua 16p din xuét, mudn truy nhap dén mot phuong thic cua
16p co s& (dd bi dinh nghia lai ¢ 16p dan xuat) thi phai sir dung chi thi pham vi 16p trudc phuong
thirc duogc goi:
e Ddi v6i bién dbi twong thong thudng:
<Tén d6i tuong>.<Tén 16p co s&>::<Tén thanh phin>([Cac dbi sb]);
e Ddi v6i con tro ddi tuong:
<Tén dbi tuong>-><Tén 16p co s&>::<Tén thanh phin> ([Cac dbi sb1);
Vi du:
Bus myBus;
myBus.Car: :show () ;
s& goi dén phuong thirc show() dugc dinh nghia trong 16p Car tir mot d6i twong ciia 16p Bus.
Chuong trinh 6.4 minh hoa viéc dinh nghia chong ham show() trong 16p Bus va viéc sir dung hai
phuong thirc show() ctia hai 16p tir mot d6i twong cia 16p dan xuat.

Chwong trinh 6.4
#include<stdio.h>
#include<conio.h>

#include<string.h>

/* Pinh nghia 16p Car */

class Car{

private:
int speed; // Téc d6
char mark[20]; // Nhan hiéu
float price; // Gia xe
public:
int  getSpeed(); // Poc tbc db6 xe
char[] getMark(); // Poc nhdn xe
float getPrice(); // Poc giad xe

// Kh&i tao théng tin vé xe
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Car (int speedIn=0, char markIn[]="", float priceIn=0);
void show(); // Gidi thiéu xe

}s

/* Khai bdo phuong thtic bén ngoai 16p */

Car::Car (int speedIn, char markIn[], float priceln) {
speed = speedlIn;
strcpy (mark, markIn);

price = priceln;

void Car::setSpeed(int speedlIn) { // Gan tbc d6 cho xe
speed = speedIn;

}

int Car::getSpeed() { // boc tbc dd xe
return speed;

}

char[] Car::getMark () { // Poc nhan xe
return mark;

}

float Car::getPrice () { // Poc gia xe

return price;

void Car::show () { // Phuong thtc gidi thiéu xe
cout << “This is a ” << mark << “ having a speed of ”
<< speed << “km/h and its price is $” << price << endl;

return;

/* Pinh nghia 1ép Bus ké thura tu 1ép Car */
class Bus: public Car{
int label; // 86 hiéu tuyén xe
public:
// Khoi tao d0 tham sb
Bus (int sIn=0, char mIn[]="", float pIn=0, int 1In=0);
void show () ; // Gidi thiéu xe bus

}i

// Khdi tao du tham sb
Bus::Bus (int sIn, char mIn[], float pIn, int 1In):Car(sIn, mIn, pIn){
label = 1In;
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// Pinh nghia nap chdng phuong thuc
void Bus: :show () { // Gidi thiéu xe bus
cout << “This is a bus of type ” << getMark() << %, on the line “
<< label << %, having a speed of ” << getSpeed()
<< “km/h and its price is $” << getPrice() << endl;

return;

// Chuong trinh chinh
void main () {
clrscr();

Bus myBus (80, “Mercedes”, 5000, 27);// Bién d&bi tuong cta 1ép Bus

cout << “Gioi thieu xe:” << endl;

myBus.Car: :show () ; // Phuong thic cua 16p Car
cout << “Gioil thieu xe bus:” << endl;

myBus.show () ; // Phuong thtc cua 16p Bus

return;

Chuong trinh 6.4 s& hién thi cac thong bao nhu sau:
Gioi thieu xe:
This is a Mercedes having a speed of 80km/h and its price is $5000

Gioi thieu xe bus:

This is a bus of type Mercedes, on the line 27, having a speed of

80km/h and its price is $5000

Luuy:

e Trong phuong thirc show() clia 16p Bus, ta phai ding cac ham get dé truy nhdp dén cac
thudc tinh cta 16p Car. Khéng duoc truy nhap truc tiép dén tén cac thudc tinh (speed,

mark va price) vi chung cé dang private cua 16p Car.

6.3.4 Chuyén doi kiéu giira 16p co sé va 16p din xuat

Vé mat dir liéu, mot 16p dan xuat bao gi0 cling chira toan bo dir li¢u cua 16p co so: Ta luon tim

thdy 16p co s6 trong 16p dan xuét, nhung khong phai bao gid cling tim thiy 16p din xuét trong 16p

co s6. Do vay:
e (6 thé gan mot ddi tuong 16p din xuit cho mot d6i tugng 19p co so:
<pbi tuong lép co sé> = <bdi tuong lép dan xudt>; // buang

e Nhung khong thé gan mot ddi tuong 16p co sd cho mot ddi tugng 16p din xuat:

<pbi tugng lop dadn xudt> = <Pbi tuogng lép co s&>; // Khéng dugc

Vi du, ta c6 16p Bus ké thira tir 16p Car va:
Bus myBus;
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Car myCar;

khi d6, phép gan:

myCar = myBus; // dang

thi chdp nhan duoc, nhung phép gan:

myBus = myCar; // khéng duogc

thi khéng chip nhan dugc.
Luu y:

e Nguyén tic chuyén kiéu nay ciing dung vdi cac phép gan con tro: mot con tré ddi tugng
16p co 8¢ o thé tro dén dia chi ciia mot d6i tuong 16p dan xuat. Nhung mot con tro d6i
tugng 10p din xuat khong thé tro dén dia chi mot dbi twong 16p co so.

e Nguyén tic chuyén kiéu nay cling ding véi truyén dbi s cho ham: ¢é thé truyén mot dbi
tuong 16p dan xuat vao vi tri cta tham sb c6 kiéu 16p co sé. Nhung khong thé truyén mot

doi tuong 16p co s& vao vi tri mot tham so c6 kiéu 16p dan xuat.

Chuong trinh 6.5 minh hoa viéc chuyén kiéu giita cac d6i twong ctia 16p co sé va 16p din xuat.

Chuwong trinh 6.5
#include<stdio.h>
#include<conio.h>

#include<string.h>

/* Pinh nghia 16p Car */
class Car{
private:
int speed;
char mark[20];
float price;

public:

void show () ;

bi

speed = speedIn;
strcpy (mark, markIn);

price = priceln;

int getSpeed () ;
char[] getMark() ;
float getPrice();
// Kh&i tao théng tin vé xe

Car (int speedIn=0,

/* Khai bdo phuong thtc bén ngoai 16p */

Car::Car (int speedIn, char markIn[],

//
//
//

//
//
//

char markIn[]

//

Téc db
Nhé&n hiéu

Giad xe

Poc tbc do xe
boc nhan xe

Poc gia xe

=", float priceIn=0);

Gidi thiéu xe

float priceln) {
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int Car::getSpeed() { // Poc tbc do xe
return speed;

}

char[] Car::getMark () { // Poc nhén xe
return mark;

}

float Car::getPrice () { // Poc gia xe

return price;

void Car::show () { // Phuong thic gidi thiéu xe
cout << “This is a ” << mark << ™ having a speed of ”
<< speed << “km/h and its price is $” << price << endl;

return;

/* Pinh nghia 1é6p Bus ké thura tu 1ép Car */
class Bus: public Car{
int label; // $6 hiéu tuyén xe
public:
// Kh&éi tao du tham sb
Bus (int sIn=0, char mIn[]="", float pIn=0, int 1In=0);
void show () ; // Pinh nghia chdng phuong thic

bi

// Kh&i tao da tham sb
Bus::Bus(int sIn, char mIn[], float pIn, int 1In):Car(sIn, mIn, pIn){

label = 1In;

// Pinh nghia nap chdng phuong thuc
void Bus: :show () { // Gidi thiéu xe bus
cout << “This is a bus of type ” << getMark() << %, on the line “
<< label << %, having a speed of ” << getSpeed()
<< “km/h and its price is $” << getPrice() << endl;

return;

// Chuong trinh chinh
void main () {
clrscr();
Car myCar (100, “Ford”, 3000); // Bién dbi tuong lép Car
Bus myBus (80, “Mercedes”, 5000, 27);// Bién dbi tuong 1ép Bus
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cout << “Gioi thieu xe o to lan 1:” << endl;
myCar.show () ;

cout << “Gioi thieu xe o to lan 2:” << endl;
myCar = myBus;

myCar.show () ;

cout << “Gioi thieu xe bus:” << endl;
myBus.show () ;

return;

Chuong trinh 6.5 s& in ra két qua thong bao nhu sau:

Goi thieu xe o to lan 1:

This is a Ford having a speed of 100km/h and its price is $3000

Gioi thieu xe lan o to lan 2:

This is a Mercedes having a speed of 80km/h and its price is $5000

Gioi thieu xe bus:

This is a bus of type Mercedes, on the line 27, having a speed of

80km/h and its price is $5000
O thong bao thtr nhat, dbi twong myCar goi phwong thirc show() ctia 16p Car véi cac dir liéu dugc
khoi dau cho myCar: (100, “Ford”, 3000). O thong bao thir hai, myCar goi phuong thirc show()
cta 16p Car, nhung vé6i dir liéu vira dugc gan tir dbi tuong myBus: (80, “Mercedes”, 5000). O
thong bao thur ba, myBus goi phuong thitc show() cta 16p Bus véi cac dir liéu cia myBus: (80,
“Mercedes”, 5000, 27).

6.4 DA KE THUA

C++ cho phép da ké thira, tirc 18 mot 16p ¢ thé duoc dan xuét tir nhiéu 16p co so khac nhau, véi
nhitng kiéu dan xuit khac nhau.

6.4.1 Khai b4o da ké thira

Pa ké thira dugc khai bao theo ¢t phap:
class <Tén 1l6p dan xudt>: <Tu khod din xudt> <Tén 1lép co s& 1>,

<Ttr khod din xuldt> <Té&n 1lép co s& 2>,

<T khod din xuldt> <Tén 1ép co sd n>{
// Khai bdo thém cac thanh phidn 16p din xuit
}i
Vi du:
class Bus: public Car, public PublicTransport(
// Khai b&o cac thanh phidn bd sung
}i
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1a khai bao 16p Bus (xe buyt) ké thira tir hai 16p xe Car (6 t6) va PublicTransport (phwong tién
giao thong cong cong) theo cing mot kiéu dan xuét 13 public.
Luuy:
e Trong da ké thira, mdi 16p co s dugc phan cach nhau boi dau phay ,”.
e Moil6p co s6 co thé c6 mot kiéu dan xuat boi mot tir khoa dan xuit khac nhau.
e Nguyén tic truy nhap vao cac thanh phan 16p co s& ciing hoan toan twong tu nhu trong ké
thira don.

6.4.2 Ham khéi tao va ham huy bé trong da ké thira

Ham khéi tao trong da ké thira

Ham khdi tao trong da ké thira dugc khai bao twong ty nhu trong don ké thira, ngoai trir viéc phai
sap xép thu ty goi t6i ham khai tao cia cac 16p co so: thong thudng, thir tw goi dén ham khoi tao
ctia cac 16p co sé nén tuan theo thir tyr dn xuét tir cac 16p co s6 trong da ké thira.

Chuong trinh 6.6 minh hoa viéc dinh nghia ham khoi tao tudng minh trong da ké thira: thir tuy goi
ham khéi tao ciia cac 16p co sé trong ham khdi tao ciia 16p Bus 1a tuong tu thir tr dan xuat: ham
khoi tao cua 16p Car trudc ham khéi tao cua 16p PublicTransport.

Chuwong trinh 6.6

#include<string.h>

/* Pinh nghia 16p Car */

class Car{

int speed; // Tbc db
char mark[20]; // Nhan hiéu
float price; // Gia xe
public:
Car(); // Kh&i tao khéng tham sb
Car (int, char[], float); // Khéi tao du tham sb
bi
Car::Car () { // Kh&i tao khéng tham sb
speed = 0;

\\/r) B
’

strcpy (mark,

price = 0;

// Khéi tao du tham sb
Car::Car (int speedIn, char markIn[], float priceln) {
speed = speedlIn;

strcpy (mark, markIn);

price = priceln;
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/* Pinh nghia 16p PublicTransport */

class PublicTransport{

float ticket; // Gia vé phuong tién
public:
PublicTransport () ; // Kh&i tao khéng tham sbé
PublicTransport (float) ; // Khéi tao du tham sb
bi
PublicTransport::PublicTransport () { // Khoi tao khéng tham sb

ticket = 0;

// Kh&éi tao du tham sb
PublicTransport::PublicTransport (float ticketIn) {
ticket = ticketlIn;

/* Pinh nghia 1ép Bus ké thura tu 16p Car va PublicTransport */
class Bus: public Car, public PublicTransport{ // Tht tuy khai béo
int label; // S6 hiéu tuyén xe
public:
Bus () ; // Kh&i tao khéng tham sb
Bus (int, char[], float, float, int);// Khdi tao da tham sb
bi

// Kh&di tao khéng tham sb
Bus::Bus(): Car(), Transport () { // Theo tht tu dan xuit
label = 0;

// Khoéi tao du tham sb

Bus::Bus (int sIn, char mIn[], float pIn, float tIn, int 1In):
Car(sIn, mIn, pIn), PublicTransport (tIn){ // Theo tht tu din xuit
label = 1In;

Luuy:
e Trong trudong hop ding ham khai tao ngam dinh hodc khéng c6 tham s, ta co thé khong
can goi tuong minh cac ham khoi tao cta céac 16p co so, trinh bién dich s€ tu dong goi toi
chung theo dung thir tr dan xuét
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Vi dy, trong chuong trinh 6.6, hai cach dinh nghia ham khdi tao khong tham s6 cua 16p Bus sau 1a
tuong duong:
Bus::Bus(): Car(), Transport(){// Theo tht tu din xuit
label = 0;
}
la twong duong voi:
Bus: :Bus () { // Theo tht tu didn xudt ngdm dinh
label

Il
o
~

}

Ham huy b6 trong da ké thiva

Vi ham huy bé 1a duy nhét caa mdi 16p, hon nira ham huy bo cia 16p co sé s& duoc ty dong goi
dén khi giai phong ddi twong cua 16p dan xuat. Cho nén ham huy bo trong da ké thira hoan toan
tuong tw ham huy bo trong don ké thira:
e Ham huy bo cta 16p dan xuit chi giai phong bd nhé cho cac thanh phan bd sung, néu co,
ctia 16p dan xudt.
e Ham huy bo cta 16p dan xuat s& duoc goi dén sém nhat. Sau d6 cac ham huy bo cia cac
16p co s6 s& duoc goi dén.

e (Qua trinh nay dugc trinh bién dich thyc hién ty dong.

6.4.3 Truy nhip céac thanh phén 16p trong da ké thira
Viéc truy nhap dén cac thanh phéan cia cac 16p trong da ké thira dugc dua trén cac nguyén tic sau:

e Viéc truy nhép tir d6i tuong 16p dan xudt dén cac thanh phan ctia mdi 16p co s dugc tuan
theo quy tic pham vi twong ty nhu trong don ké thira.

e Trong trudng hop cac 16p co sé déu c6 cac thanh phan cing tén, viée truy xudt dén thanh
phan cia 16p nao phai duoc chi 16 bang toan tir pham vi: “<Tén 16p>::" d6i véi thanh
phan 16p co s6 do.

Vi dy, ta dinh nghia 16p Bus ké thira tir hai 16p co so: Car va PublicTransport. Nhung ca ba 16p
nay déu dinh nghia mot phuong thirc show() dé ty gidi thiéu:
class Car{
public:
void show () ;
}i
class PublicTransport{
public:
void show () ;
}i
class Bus: public Car, public PublicTransport{
public:

void show () ;
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Khi do, khai bao:
Bus myBus;
va 101 goi ham:
myBus . show () ; // Goi dé&n ham cua 16p Bus
myBus.Car: :show () ; // Goi d&én ham cua 1l6p Car
myBus.PublicTransport::show();// Goi dén ham cua 1l6p PublicTransport
Chuong trinh 6.7 minh hoa viéc truy nhap dén cac thanh phan tring nhau trong céac 10p co sé va
duoc dinh nghia lai trong 16p dan xut.

Chuong trinh 6.7
#include<stdio.h>
#include<conio.h>

#include<string.h>

/* Pinh nghia 16p Car */

class Car{

int  speed; // Tbc &b
char mark[20]; // Nhan hiéu
float price; // Gia xe

public:
Car(); // Khodi tao khéng tham sb
Car (int, char([], float):; // Khdi tao du tham sb
void show () ; // Gidi thiéu

float getSpeed() {return speed;};
char[] getMark() {return mark;};

float getPrice () {return price;};

Car::Car () { // Kh&i tao khéng tham sb
speed = 0;
\\//) ;

strcpy (mark,

price = 0;

// Khoi tao du tham sb

Car::Car (int speedIn, char markIn[], float priceln) {
speed = speedIn;
strcpy (mark, markIn);

price = priceln;
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// Gidi thiéu
void Car::show() {
cout << “This is a ” << mark << ™ having a speed of ”
<< speed << “km/h and its price is $” << price << endl;

return;

/* Pinh nghia 16p PublicTransport */

class PublicTransport({

float ticket; // Gia vé phuong tién
public:

PublicTransport () ; // Khoi tao khéng tham sb

PublicTransport (float) ; // Khéi tao du tham sb

void show () ; // Gidéi thiéu

float getTicket () {return ticket;};
}i

PublicTransport::PublicTransport () { // Khoi tao khéng tham so
ticket = 0;

// Kh&i tao du tham sb
PublicTransport::PublicTransport (float ticketIn) {
ticket = ticketlIn;

// Gidi thiéu
void PublicTransport: :show () {
cout << “This public transport had a ticket of $”
<< ticket << endl;

return;

/* Pinh nghia 1ép Bus ké thwa tu 1lép Car va PublicTransport */
class Bus: public Car, public PublicTransport{ // Tht tu khai béo
int label; // S8 hiéu tuyén xe
public:
Bus () ; // Kho#i tao khéng tham sb
Bus (int, char[], float, float, int);// Khoéi tao du tham sb
void show () ; // Gidéi thiéu

bi

// Kh&i tao khéng tham sbé

136



Chuwong 6: Tinh ké thira va da hinh

Bus::Bus(): Car(), Transport () { // Theo tht tu dan xuit
label = 0;

// Khoéi tao du tham sb
Bus::Bus (int sIn, char mIn[], float pIn, float tIn, int 1In):

Car(sIn, mIn, pIn), PublicTransport (tIn){ // Theo tht tu din xuit
label = 1In;

// Gidi thiéu
void Bus::show () {
cout << “This is a bus on the line ” << label
<< %, its speed is ” << getSpeed()
<< “km/h, mark is ” << getMark()
<< %, price is $” << getPrice()
<< “ and ticket is ” << getTicket () << endl;

return;

// phuong thiic main
void main () {
clrscr();

Bus myBus (100, “Mercedes”, 3000, 1.5, 27);

myBus.Car: :show () ; // Ham cua 16p Car
myBus.PublicTransport:: show(); // Ham cua 1lép PublicTransport
myBus.show () ; // Ham cua 1ldp Bus

return;

Chuong trinh 6.7 s& in ra thong bao nhu sau:
This is a Mercedes having a speed of 100km/h and its price is $3000
This public transport had a ticket of $1.5

This is a bus on the line 27, its speed is 100km/h, mark is Mercedes,
price is $3000 and ticket is $1.5

Dong thir nhét 1a két qua ciia phuong thirc show() ciia 16p Car, dong thir hai, twong tng 1a két qua
phuong thirc show() ctia 16p PublicTransport, dong thir ba 1a két qua phuong thirc show() cta 16p
Bus.
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6.5 LOP CO SO TRUU TUQONG

6.5.1 Pit van dé
Su cho phép da ké thira trong C++ dan dén mot sd hau qua x4u, d6 1a su dung d6 gitia cac thanh
phan cua céac 16p co sd, khi cé it nhat hai 16p co s¢ lai cung dugce ké thira tir mdt 16p co sé khac.
Xét truong hop:
e Lop Bus ké thira tir 16p Car va 16p PublicTransport.
e Nhung 16p Car va 16p PublicTransport lai cing dugc thira ké tir 16p Engine (dong co).
Lép Engine c6 mét thudc tinh 1a power (cong suat cua dong co).

Engine

A

Car PublicTransport

A A

Bus

Khi d6, nay sinh mot s6 van dé nhu sau:

e Cac thanh phan dir liéu cta 16p Engine bi lip lai trong 16p Bus hai 1an: mot 1an do ké thira
theo dudng Bus::Car::Engine, mot lan theo duong Bus::PublicTransport::Engine. Diéu
nay la khong an toan.

e Khi khai bdo mot ddi tugng ctia 16p Bus, ham khoi tao cua 16p Engine ciing dwoc goi hai
1an: mot 1an do goi truy hdi tir ham khoi tao 16p Car, mot 1an do goi truy hdi tir ham khéi
tao 16p PublicTransport.

e Khi giai phong mot dbi twong cia 16p Bus, ham huy bo cua 16p Engine ciing s& bi goi toi
hai lan.

Dé tranh cac van dé nay, C-++ cung cap mot khai niém 1a ké thira tir I6p co 56 trieu tieong. Khi do,
ta cho cac 10p Car va PublicTransport ké thira triru tuong tir 16p Engine. Bing cach nay, cac thanh
phan ctia 16p Engine chi xut hién trong 16p Bus dung mét lan. Lép Engine duge goi 13 16p co s&
triru tugng cua cac 16p Car va PublicTransport.

6.5.2 Khai bao 16p co sé triru twgng

Viéc chi ra mot su ké thira triru tuong dugc thuc hién béng tir khod virtual khi khai bdo 16p co sé:
class <Té&n 16p co s&>: <Tu khod dan xudt> virtual <Tén 1lép co s&>{
// Khai b&o cac thanh phidn bd sung
bi
Vi du:
class Engine({

// Cac thanh phan 16p Engine
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}i
class Car: public virtual Engine{

// Khai bdo cac thanh phidn bd sung
bi

1a khai bao 16p Car, ké thira tir 10p co s triru tuong Engine, theo kiéu dan xuét public.

Luuy:
[ ]

Tir khoa virtual dwoc viét bang chit thuong.

Tir khod virtual khéng anh huéng dén pham vi truy nhap thanh phan 16p co s, pham vi
nay van dugc quy dinh boi tir khod dan xuat nhu thong thuong.

Tir khoa virtual chi ra mot 10p co s 13 triru tuong nhung lai dugc viét trong khi khai bao
16p dan xuat.

Mot 16p dén xuét co thé dugc ké thira tir nhiéu 16p co s6 triru tuong

6.5.3 Ham khéi tao 16p co sé triru twgng

Khac véi cac 16p co s¢ thong thuong, khi co mot 16p dan xuat tir mot 16p co so triru twong, lai
duogc 1dy 1am co sé cho mot 16p dan xudt khac thi trong ham khoi tao cta 16p din xuét cudi cing,
van phai goi ham khoi tao twdng minh cia 16p co so triru twong. Hon nira, ham khoi tao cta 16p

co sO truu twong phai dugc goi sdm nhat.

Vi du, khi 16p Car va 16p PublicTransport dugc ké thira tir 10p co so triru tugng Engine. Sau do,
16p Bus duoc ké thira tir hai 16p Car va PublicTranport. Khi d6, ham khoi tao ciia 16p Bus ciing
phai goi tudng minh ham khdi tao cia 16p Engine, theo thir tw sém nhat, sau d6 méi goi dén ham
khéi tao cua céc 16p Car va PublicTransport.

Luuy:

class Engine({
public:
Engine () {.. };
}i

class Car: public virtual Engine{ //Lép co s& virtual
public:
Car () : Engine () {.. };
bi
class PublicTransport: public virtual Engine({ //Lép co s& virtual
public:

PublicTransport () :Engine() {.. };
i
class Bus: public Car, public PublicTransport/{
public:
// Goi ham kh&i tao tudng minh cua 16p co s& truu tuong
Bus () :Engine(), Car(), PublicTransport(){.. };
i

Trong truong hop 16p Engine khong phai 1a 16p co s¢ triru tugng cua cac 16p Car va
PublicTransport, thi trong ham khdi tao ctia 16p Bus khong can goi ham khai tao ciia 16p
139



Chirong 6: Tinh ké thira va da hinh

Engine, ma chi can goi téi cac ham khai tao cua céc 10p co so truc tiép cua 16p Bus 1a 16p
Car va 16p PublicTransport.
Chuong trinh 6.8 minh hoa viéc khai b4o va st dung 16p co s¢ truru tugng: 16p Engine 1a 16p co so
triru tuong cua cac 16p Car va 16p PublicTransport. Hai 16p nay, sau do, lai lam 16p co so cua 16p
Bus.

Chwong trinh 6.8
#include<stdio.h>
#include<conio.h>

#include<string.h>

/* Pinh nghia 146p Engine */

class Engine/{
int  power; // Coébng sult

public:

Engine () {power = 0;}; // Khoi tao khéng tham sb
Engine (int pIn) {power = pIn;};// Khéi tao du tham sb
void show () ; // Gidéi thiéu
float getPower () {return power;};

}s

// Gidi thiéu
void Engine: :show () {
cout << “This is an engine having a power of ”
<< power << “KWH” << endl;

return;

/* Pinh nghia 1ép Car din xudt tw 1ép co s& triu tuong Enginex/

class Car: public virtual Engine{

int speed; // Téc dd
char mark[20]; // Nhan hiéu
float price; // Gia xe
public:
Car () ; // Kh&i tao khéng tham sbé

Car (int, int, char[], float); // Khdi tao du tham sb
void show () ; // Gidéi thiéu

float getSpeed() {return speed;};

char[] getMark () {return mark;};

float getPrice () {return price;};
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Car::Car () : Engine () {

speed = 0;
\\Il) ;

strcpy (mark,

price = 0;

// Kh&i tao du tham sb

Car::Car (int pwIn, int sIn,

speed = slIn;

strcpy (mark, mIn);

price = priIn;

// Gidéi thiéu
void Car: :show () {

cout << “This 1is a

return;

float ticket;

public:

void show();

}s

// Kh&i tao khéng tham sb

ticket = 0;

// Khoi tao d0 tham sb

ticket = tIn;

// Gidéi thiéu

” << mark

<< speed << “km/h,

PublicTransport (int,

PublicTransport::PublicTransport () :

char mIn[],

PublicTransport () ;

float);

PublicTransport::PublicTransport (int pwIn,

void PublicTransport: :show () {

float prin):

// Khdi tao khéng tham sb

Engine (pwIn) {

<< ™ having a speed of ”
its power is” << getPower ()

<< “KWh and price is $” << price << endl;

/* Pinh nghia 16p PublicTransport din xudt truu tuong tu 1ép Engine */

class PublicTransport: public virtual Engine({

// Gia vé phuong tién

// Kh&i tao khéng tham sbé
// Khéi tao da tham sb
// Gidi thiéu

float getTicket () {return ticket;};

Engine () {

float tIn): Engine (pwIn) {
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cout << “This is a public transport havin a ticket of $”
<< ticket << ™ and its power is ” << getPower ()
<< “KWh” << endl;

return;

/* Pinh nghia 1ép Bus k& thwa tir 1ép Car va PublicTransport */
class Bus: public Car, public PublicTransport{ // Tht tu khai bé&o
int label; // S& hiéu tuyén xe
public:
Bus () ; // Khoi tao khéng tham sb
Bus (int, int,char[], float, float,int);// Khoi tao du tham sb
void show () ; // Gidi thiéu

}i

// Khéi tao khéng tham sé
Bus::Bus () : Engine(), Car (), Transport(){ // Theo tht tu din xuét
label = 0;

// Kh&i tao du tham sb

Bus::Bus (int pwIn, int sIn, char mIn[], float prIn, float tIn, int 1In):
Engine (pwIn), Car(sIn, mIn, prIn), PublicTransport (tIn) {
label = 1In;

// Gidi thiéu
void Bus: :show () {
cout << “This is a bus on the line ” << label
<< %, its speed is ” << getSpeed()
<< “km/h, power is” << Car::getPower ()
<< “KWh, mark is ” << getMark()
<< %, price is $” << getPrice()
<< “ and ticket is ” << getTicket () << endl;

return;

// phuong thic main
void main () {
clrscr();

Bus myBus (250, 100, “Mercedes”, 3000, 1.5, 27);

myBus.Car::Engine: :show () ; // Ham cua 1l6p Engine
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myBus.PublicTransport::Engine::show();// Ham cua 1l6p Engine

myBus.Car: :show () ; // Ham cua 16p Car
myBus.PublicTransport:: show(); // Ham cua 1lép PublicTransport
myBus. show () ; // Ham cua l1l6p Bus

return;

Chuong trinh 6.8 s& in ra thong bao nhu sau:

This is an engine having a power of 250KWh
This is an engine having a power of 250KWh

This is a Mercedes having a speed of 100km/h, its power is 250KWh and
price is $3000

This is a public transport having a ticket of $1.5 and its power is
250KWh

This is a bus on the line 27, its speed is 100km/h, power is 250KWh,
mark is Mercedes, price is $3000 and ticket is $1.5

Hai dong dau 1a két qua cua phuong thirc show() ctia 16p Engine: mot lan goi qua 16p Car, mot lan

goi qua 16p PublicTransport, chung cho két qua nhu nhau. Dong thir ba 1 két qua phuong thirc
show() cia 16p Car. Dong thir tu, twong tmg la két qua phuong thic show() cua 16p

PublicTransport. Dong thir nam 13 két qua phwong thirc show() cta 16p Bus.

6.6 DA HINH

6.6.1 Pit van dé

Su ké thira trong C++ cho phép c6 su tuong ung giita 16p co s6 va cac 16p dan xuét trong so dd
thira ké:

Mot con tré c6 kiéu 16p co sé ludn co thé tré dén dia chi ciia mot dbi tuong cua 16p dan
Xuét.

Tuy nhién, khi thuc hién 161 goi mét phuong thirc cia 16p, trinh bién dich s€ quan tdm dén
kiéu cta con tro chir khong phai ddi tugng ma con tré dang tro t6i: phuong thirc ciia 16p
ma con tro c¢6 kiéu duoc goi chir khong phai phuong thirc cua ddi tugng ma con tro dang
tro té1 dugc goi.

Vi dy, 16p Bus ké thira tir 16p Car, cé hai 16p nay déu dinh nghia phuong thirc show():

class Car{
public:
void show () ;
bi
class Bus: public Car{
public:
void show () ;

b

khi @6, néu ta khai bao mot con trd 16p Bus, nhung lai tr6 vao dia chi ctia mot dbi tuong 16p Car:
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Bus myBus;

Car *ptrCar = &myBus; // dtng
nhung khi goi:

ptrCar->show () ;
thi chwong trinh s& goi dén phuong thirc show() cta 16p Car (1a kiéu ciia con tro ptrCar), ma
khong goi toi phuong thirc show() cta 16p Bus (12 kiéu cua dbi twong myBus ma con trd ptrCar
dang tro toi).
Dé giai quyét van dé nay, C++ dua ra mot khai niém 1a phuong thic triru twong. Bing cach st
dung phuong thuc triru tuong. Khi goi mot phuong thirc tr mot con trd dbi tuong, trinh bién dich
s& xac dinh kiéu ciia d6i twgng ma con tro dang tro dén, sau d6 no s& goi phuong thirc twong ng
v6i dbi tugng ma con tro dang tro téi.

6.6.2 Khai bao phwong thirc triru twgng
Phuong thurc triru twong (con goi 1a phuong thirc 4o, ham 40) dugc khai bao véi tir khoa virtual:
e Néu khai bao trong pham vi 16p:
virtual <Kiéu trd vé> <Tén phuong thuc>([<Ciac tham sb>]);
e Néu dinh nghia ngoai pham vi 16p:

virtual <Kiéu tra vé> <Tén 16p>::<Tén phuong thtc>([<Cac tham
s6>1) (..}

Vi du:

class Car{

public:
virtual void show() ;

}i
1a khai bao phuong thuc triru tugng show() ctia 16p Car: phuong thirc khong ¢ tham sb va khong
can gia tri tra vé (void).
Luwuy:

e Tu khoa virtual co thé dit trude hay sau kiéu tra vé cua phuong thirc.

e Vi cing mot phuong thirc duge khai bao & 16p co sé 1an 16p dan xuét, chi can dung tir
kho4 virtual & mot trong hai 1an dinh nghia phuong thtrc d6 1a du: hodc ¢ 16p co so, hodc &
16p dan xuat.

e Trong trudng hop cdy ké thira c6 nhiéu murc, ciing chi can khai bao phwong thirc 13 triru
tugng (virtual) & mot mic bat ki. Khi do, tit ca cac phuong thirc tring tén voi phuong
thirc d6 & tat ca cac mire déu duoc coi 1a triru tuong.

e Doi khi khong can thiét phai dinh nghia chong (trong 16p dan xuit) mot phuong thic da
duoc khai bao triru tuwong trong 16p co so.

6.6.3 Str dung phwong thirc triru twgng — da hinh

Mot khi phuong thirc duoc khai bao 1a triru twong thi khi mét con tré goi dén phuong thirc do,
chuong trinh sé& thyc hién phuong thirc twong tmg véi dbi twong ma con tré dang tro tdi, thay vi
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thuc hién phuong thic cua 16p cung kiéu véi con tro. bay duoc goi 1a hién tugng da hinh (tuwong
ung boi) trong C++.
Chuong trinh 6.9 minh hoa viéc str dung phuong thtrc triru tuong: 16p Bus ké thira tir 16p Car, hai
16p nay cung dinh nghia phuong thire triru tugng show().
e Khi ta dung mot con tré co kiéu 16p Car tr6 vao dia chi cia mot dbi tuong kiéu Car, n6 sé&
goi phuong thirc show() cta 16p Car.
e Khi ta dung ciling con tré do, tro vao dia chi cia mot dbi tuong kiéu Bus, no sé& g0i phuong
thirc show() ctia 16p Bus.

Chwong trinh 6.9
#include<stdio.h>
#include<conio.h>

#include<string.h>

/* Pinh nghia 16p Car */

class Car{

private:
int speed; // Téc db
char mark[20]; // Nhan hiéu
float price; // Gia xe
public:

int getSpeed () {return speed;};// Poc tbc dd xe
char[] getMark() {return mark;};// Poc nhadn xe

float getPrice () {return price;};// bPoc gid xe

// Kh&i tao théng tin vé xe

Car (int speedIn=0, char markIn[]="", float priceIn=0);
virtual void show () ; // Gidéi thiéu xe, truu tugng

}s

/* Khai bdo phuong thtéc bén ngoai 16p */

Car::Car (int speedIn, char markIn[], float priceln) {
speed = speedlIn;
strcpy (mark, markIn);

price = priceln;

// Phuong thtc truu tugng gidi thiéu xe
virtual void Car::show () {
cout << “This is a ” << mark << ™ having a speed of ”
<< speed << “km/h and its price is $” << price << endl;

return;
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/* Pinh nghia 16p Bus k& thuta tu 16p Car */
class Bus: public Car{
int label; // S&6 hiéu tuyén xe
public:
// Kh&i tao du tham sb
Bus (int sIn=0, char mIn[]="", float pIn=0, int 1In=0);
void show () ; // Giéi thiéu xe

}s

// Khoéi tao du tham sb
Bus::Bus (int sIn, char mIn[], float pIn, int 1In):Car(sIn, mIn, pIn) {

label = 1In;

// Pinh nghia nap chdng phuong thtc triu tuong
void Bus::show () { // Gidéi thiéu xe bus
cout << “This is a bus of type ” << getMark() << %, on the line “
<< label << %, having a speed of ” << getSpeed()
<< “km/h and its price is $” << getPrice() << endl;

return;

// Chuong trinh chinh
void main () {
clrscr();
Car *ptrCar, myCar (100, “Ford”, 3000);
Bus myBus (150, “Mercedes”, 5000, 27);// Bién d6i tuong cia l1lép Bus

ptrCar = smyCar; // Tré &én d&béi tuong 1lép Car
ptrCar->show () ; // Phuong thic cua 16p Car
ptrCar = &myBus; // Trd dén dbi tuong lép Bus
ptrCar->show () ; // Phuong thtc cua 16p Bus
return;

Chuong trinh 6.9 hién thi két qua théng bao nhu sau:
This is a Ford having a speed of 100km/h and its price is $3000
This is a bus of type Mercedes, on the line 27, having a speed of
150km/h and its price is $5000
Dong thtr nhét 1a két qua khi con tré ptrCar tro dén dia chi cta ddi twong myCar, thudc 16p Car
nén s& goi phuong thirc show() cua 16p Car vé6i cac dit liéu cia ddi twong myCar: (100, Ford,
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3000). Dong thir hai twong tng 1a két qua khi con tro ptrCar tro dén dia chi ctia dbi twong myBus,
thudc 16p Bus nén sé& goi phuong thirc show() cua 16p Bus, cing véi cac tham sb cua dbi twong
myBus: (150, Mercedes, 5000, 27).
Luuy:
e Trong truong hop ¢ 16p dan xuat khéng dinh nghia lai phuong thirc triru twong, thi chuong

trinh s& goi phuong thirc ctia 16p co s&, nhung véi dir lidu cia 16p dan xuét.
Vi dy, néu trong chuong trinh 6.9, 16p Bus khong dinh nghia chong phuong thirc triru tuong
show() thi két qua hién thi s& 1 hai dong thong bao gidng nhau, chi khac nhau & dit liéu cia hai
d6i twong khac nhau:

This is a Ford having a speed of 100km/h and its price is $3000

This is a Mercedes having a speed of 150km/h and its price is $5000

TONG KET CHUONG 6

Noi dung chuong 6 di trinh bay cic van dé co ban lién quan dén thira ké va tuong g boi trong
C++ nhu sau:

e Khai bao mot 16p din xuat ké thira tir mot 16p co so bang khai bao ké thira “:” di kém véi
mot tir khoa dan xuét.

e (6 ba loai dan xuét khac nhau, dugc quy dinh boi ba tir khoa dan xuét khéac nhau: private,
protected va public. Kiéu dan xuat pho bién 1a dan xuat public.

e Su ké thira tao ra mbi quan hé twong Ung gitra 16p co s& va 16p dan xuat: co thé chuyén
kiéu ngam dinh (trong phép gan, phép truyén dbi sd, phép tro dia chi) tir mot ddi tuong
16p co s& dén mot ddi tuong 16p dan xuat. Nhung khong thé chuyén kiéu nguoc lai tir 16p
dan xuit vao 16p co so.

e Ham khdi tao cta 16p dan xuét co thé goi trong minh hodc goi ngﬁm dinh ham khé1i tao
cua 16p co s6. Ham khéi tao 16p co s& bao gid cling dugc thyc hién truéc ham khoi tao
16p dan xuét.

e Ham huy bo cua 16p din xuat luén goi ngdm dinh ham huy bo cia 16p co sé. Trai véi ham
khoi tao, ham huy bo 16p co s& luon duge thuc hién sau ham huy bé cua 16p dan xuit.

e (o thé truy nhép cac phuong thirc ctia 16p co s& tir 16p dan xuét, pham vi truy nhép 13 phu
thudc vao kiéu dan xuat: private, protected hodc public. Piéu nay cho phép sir dung lai ma
ngudn cia 16p co so, ma khong can dinh nghia lai & 16p dan xut.

e Trong 16p dan xuat, c6 thé dinh nghia chong mot sé phwong thirc cta 16p co so. Khi co
dinh nghia chong, mudn truy nhap vao phwong thirc 16p co s, phai ding toan tir pham vi
16p “<Tén lop>::".

e C++ con cho phép mét 16p co thé duoc dan xuét tir nhiéu 16p co s khac nhau, goi 1a da ké
thira. Trong da ké thira, quan hé gitra 16p dan xuat v&i mdi 16p co s& 1a tuong ty nhu trong
don ké thira.

e Trong da ké thira, ham khoi tao 16p dan xuét s& goi tuong minh (hodc ngam dinh) ham
khoi tao cac 10p co sd, theo thir tu khai bao ké thira. Ham huy bo 16p dan xuit lai goi
ngam dinh cac ham huy bo cua céc 19p co s6.
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e C++ cung cép khai niém ké thira tir 16p co s& triru twong dé tranh trudng hop trung 1ap dir
lidu & 16p dan xuat, khi cac 10p co so lai cung duoc dan xuét tir mot 16p khac.

e C++ ciing cho phép co ché twong tmg bdi (da hinh) bang cach dinh nghia mot phuwong
thirc 1a triru tuong trong so dd thira ké. Khi d6, mot con trd 16p co so cod thé tro dén dia chi
ciia mot ddi tuong 16p dan Xuét, va phuong thurc dugc thuc hién la tuy thudc vao kiéu cua
d6i tugng ma con tro dang tro toi.

CAU HOI VA BAI TAP CHUONG 6
1. Trong cac khai bao sau, khai bao nao 1a dang ct phap ké thira 16p:
a.class A: public class B{..};
b. class A: public B{..};
C.class A: class B{..};
d.class A:: public B{..};
2. Trong cac kiéu dan xuét sau, tir cac phuwong thirc 16p dan xuit, khong thé truy nhap dén
céc thanh phan private cta 16p co so:
a. private
b. protected
C.public
d.ca ba kiéu trén
3. Trong céc kiéu dan xuét sau, tir dbi twong cta 16p din xuat, ¢ thé truy nhap dén cac thanh
phan ciia 16p co s6:
a. private
b. protected
C.public
d.ca ba kiéu trén
4. A 1a16p dan xuét public tir 16p co s¢ B. Gia sir ¢6 cac kiéu khai bao:
A myA, *ptraA;
B myB, *ptrB;
Khi d6, cac 1énh ndo sau day 1a khong c6 16i:
a. myA = myB;
b. myB = nya;
C. ptrA = &myB;

d. ptrB = smyA;

€. ptrA = ptrB;
f. ptrB = ptra;
5. Ala 16p dan xuét public tir 16p co s& B. Gia sir c6 cac kiéu khai bao va nguyén mau ham:
A myA;
B myB;
void show (A, B);
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Khi dé, cac 1énh goi ham nao sau day la khong c6 16i:
a. show (myA, myA) ;
b. show (myA, myB) ;
C. show (myB, myA) ;

d. show (myB, myB) ;

6. A 1a16p dan xuét public tir 16p co s¢ B. Gia sir B ¢6 mot ham khoi tao:

B(int, float);
Khi d6, dinh nghia ham khai tao nao sau day cua 16p A 13 chap nhan dugc:
a.A::A(){..};
b.A::A(): B(){.};
C.A::A(int x, float y): B(){..};

d.2a::2A(int x, float y): B(x, v){.};

7. A 1a16p dan xuét public tir 16p co s¢ B. Gia sir B ¢6 hai ham khai tao:

8.

9.

B();
B(int, float);

Khi d6, nhitng dinh nghia ham khoi tao nao sau day cia 16p A 1 chip nhan duoc:

a. A::A() {..};
b.A::A(): B() {..};
C.A::A(int x, float y): B(){..};
d.Aa::2A(int x, float v): B(x, vy){.};
A 13 16p dan xuat public tir 16p co s& B. Gia st B ¢6 ham huy bo tuong minh:
~B();
Khi d6, nhitng dinh nghia ham huy bé nao sau day cta 16p A 1a chip nhan duoc:
a.A::~A() {...};
b.A::~A(): ~B(){.};
C.A::~A(int x) {..};
d.A::~A(int x): ~B(){..};
Gia su B 1a mot 16p dugc khai béo:
class B{
BN £ )
public: int getx();
}i
va A 1a mot 16p dén xudt tir 16p B theo kiéu private:
class A: private B{
}i
khi d6, néu myA 1a mot déi twong 16p A, 1énh nao sau déy 13 chap chan duoc:
a. myA.x;
b. myA.getx () ;

c¢. Ca hai 1énh trén.
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d. Khong 1€nh nao ca.
10. Gia st B 1a mdt 16p dugc khai bao:
class B{
int x;
public: int getx();
bi
va A 1a mot 16p din xuét tir 16p B theo kiéu protected:
class A: protected B{
bi
khi d6, néu myA la mot ddi tuong 16p A, 1énh nao sau day la chéip chan duoc:
a. myA.x;
b. myA.getx () ;
c¢. Ca hai 1énh trén.
d. Khong 1€nh nao ca.
11. Gia st B 1a mot 16p dugc khai bao:
class B{
int x;
public: int getx();
}i
va A 1a mot 16p dén xuét tir 16p B theo kiéu public:
class A: public B{
}i
khi d6, néu myA la mot ddi tuong lop A, 1€nh nao sau day la chép chan duoc:
a. myA.x;
b. myA.getx () ;
c¢. Ca hai 1énh trén.
d. Khong 1€nh nao ca.
12. Gia st B 1a mdt 16p dugce khai bao:
class B{
public: void show();
bi
va A 1a mot 10p din xuat tir 16p B theo kiéu public, c6 dinh nghia chong ham show():
class A: public B{
public: void show();
bi
khi d6, néu myA 1a mot d6i tuong 16p A, mudn thuc hién phuong thirc show() cia 16p B
thi 1énh nao sau day la chéip chan duoc:
a. myA.show () ;

b. myA.B: :show () ;

C.B::myA.show () ;
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d.A::B::show();
13. Mubn khai bao mét 16p A ké thira tir hai 16p co so B va C, nhitng 1énh nao 1a dang:
a.class A: B, C{..};
b. class A: public B, C{..};
C.class A: public B, protected C{..};
d. class A: public B, public C{..};
14. B 1a mét 16p c6 hai ham khéi tao:
B(O);
B(int) ;
C ciing 1a mét 16p c6 hai ham khéi tao:
cO:
C(int, int);

Va A 1a mot 16p ké thira tir B va C:
class A: public B, public C{..};
Khi d6, ham khéi tao nao sau ddy cua 16p A 1a chap nhan dugc:
a. A::A() {..};
b.A::A():B(O),CO {.};
C.A::A(int x, int y): C(x, vy){..};
d.A::A(int x, int y, int z): B(x), C(y, z){..};
€. A::A(int x, int y, int z): C(x, y), B(z){..};
15. Mudn khai bao 16p A ké thira tir 16p co sé triru tuong B, nhing khai bao nao sau day la
ding:
a.virtual class A: public B{..};
b. class virtual A: public B{..};
C.class A: virtual public B{..};
d. class A: public virtual B{..};
16. Lop A 1a mot 16p din xuat, duoc ké thira tir 10p co s& B. Hai 16p nay déu dinh nghia ham
show(). Muon ham nay tré thanh trtru tugng thi nhitng dinh nghia nao sau day la dung:
a.void A::show () {..} va void B::show() {..}
b. virtual void A::show () {..} va void B::show () {..}
C.void A::show(){..} va virtual void B::show() {..}
d. virtual void A::show() {..} va virtual void B::show () {..}
17. Khai bao 16p ngudi (Human) bao gdm céc thudc tinh sau:
e Tén nguoi (name)
e Tudi cia ngudi d6 (age)
e Gioi tinh cua nguoi do (sex)

Sau d6 khai bao 16p Ca nhan (Person) ké thira tir 16p Human vira duoc dinh nghia & trén.
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18.

19.

20.

21.

22.

23.

24.

25.

152

B6 sung cac phuong thic truy nhap cac thudc tinh cta 16p Human, cac phuong thirc nay
¢6 tinh chit public.

B6 sung thém cac thudc tinh cta 16p Person: dia chi va sb dién thoai. Thém cac phuong
thirc truy nhap cac thudce tinh nay trong 16p Person.

Xay dung hai ham khoi tao cho 16p Human: mot ham khong tham sd, mot ham véi da ba
tham s6 twong tng v6i ba thudc tinh ciia nd. Sau d6, xdy dung hai ham khdi tao cho 16p
Person c¢6 st dung cac ham khoi tao cua 16p Human: mot ham khong tham 6, mot ham du
nam tham sb (g véi hai thudc tinh cia 16p Person va ba thudc tinh ciia 16p Human).

Xay dgyng mdt ham main, trong d6 c6 yéu cau nhap cac thudc tinh dé tao mot ddi tuong co6
kiéu Human va mot d6i twong c6 kiéu Person, thong qua cac ham set thudc tinh da xay
dung.

Xay dung ham show() cho hai 16p Human va Person. Thay d6i ham main: dung mot dbi
tugng co kiéu 16p Person, goi ham show() cua 16p Person, sau d6 lai goi ham show() cta
16p Human tir chinh d6i twong do.

Khai bao thém mét 16p ngudi lao dong (Worker), ké thira tir 16p Human, c¢6 thém thudc
tinh 13 s6 gio lam viéc trong mot thang (hour) va tién luong ctia ngudi dé (salary). Sau do,
khai bao thém mot 16p nhan vién (Employee) ké thira dong thoi tir hai 16p: Person va
Worker. Lop Employee ¢ bd sung thém mot thudc tinh 1a chie vu (position).

Chuyén 16p Human thanh 16p co sé triru tugng ctia hai 16p Person va Worker. Xay dung
thém hai ham show() cta 16p Worker va 16p Employee. Trong ham main, khai bao mot dbi
trong 16p Employee, sau d6 goi dén cac ham show() cua cac 16p Employee, Person,
Worrker va Human.

Chuyén ham show() trong céac 16p trén thanh phwong thirc triru twong. Trong ham main,
khai bao mét con tré kiéu Human, sau d6, cho no tré dén 1an luot cac ddi tugng cua cac
16p Human, Person, Worker va Employee, mdi lan déu goi phuong thirc show() dé hién thi
thong bao ra man hinh.
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CHUONG 7
MOT SO LOP QUAN TRONG

Noi dung chuong nay tap trung trinh bay mét sb 16p co ban trong C++:
e Lop vat chira (Container)
* Lop tap hop (Set)
e L&p chudi ki ty (String)
e Lopngan Xép (Stack) va hang doi (Queue)
e L6p danh sach lién két (Lists)

7.1 LOP VAT CHUA

L&p vat chira (Container) bao gdm nhiéu 16p co ban ctia C++: 16p Vector, 16p danh sach (List) va
cac kiéu hang doi (Stack va Queue), 16p tap hop (Set) va 16p anh xa (Map). Trong chuong nay s&
trinh bay mot s6 16p co ban cia Container 1a: Set, Stack, Queue va List

7.1.1 Giao dién cta l6p Container

Céc 16p co ban cua Container c6 mot sO toan tir va phuong thurc c6 chirc ndng giong nhau, bao

gom:
o == Toan tir so sanh bang
°* < Toén tr so sénh nho hon
e begin(): Gia tri khoi dau ctia con chay iterator
e end(): Gia tri két thuc ctia con chay iterator
o size(): S6 luong phan tir d6i twong cia vat chira
e empty(): Vit chira 1a rong
e front(): Phan tir tht nhat cta vét chtra
e back(): Phan tir cudi cua vat chua
e ] Toan tur truy nhap dén phﬁn tr cia vat chira
e insert(): Thém vao vat chira mot (hodac mdt sé) phz‘in to

e push back(): Thém mdt ph?m tir vao cudi vat chira

e push_front(): Thém mdt phén tir vao dau vat chua

o erase(): Loai bé mdt (hodac mét sé) ph?ln tir khoi vat chira

e pop_back(): Loai bo phan tir cudi ctia vat chira

e pop_front(): Loai bo phan tir ddu ciia vét chura.
Ngodi ra, tuy vao cac 16p cu thé ma c6 mot sd toan tir va phuong thire dic trung cta 16p d6. Cac
toan tir va phuong thire ndy s& duoc trinh bay chi tiét trong ndi dung ting 16p tiép theo.
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7.1.2 Con chay Iterator

Tterator 1a mot con trd trd dén cac phan tir ciia vat chira. N6 dong vai trd 13 mot con chay cho phép
ngudi dung di chuyén qua timg phan tir c6 mit trong vat chira. Mdi phép ting giam mot don vi
ctia con chay ndy twong (mg v6i mot phép dich dén phan tr tiép theo hay phén tir trudc ciia phan
tur hién tai ma con chay dang tro tdi.

Khai bao con chay

C1 phap chung dé khai bao mot bién con chay iterator nhu sau:
Tén 16p<T>::iterator Tén con chay;
Trong do:
e Tén lop: 1a tén cua 16p co ban ta dang dung, vi du 16p Set, 16p List...
e T:1a tén kiéu 16p cia cac phan tir chira trong vét chira. Kiéu c6 thé 1a cac kiéu co ban
trong C++, ciing ¢ thé 1a cac kiéu phirc tap do ngudi dung tu dinh nghia.
e Tén con chay: 13 tén bién s& duoc sir dung lam bién chay trong vt chira.
Vi du:
Set<int>::iterator iter;
1a khai bao mot bién con chay iter cho 16p tap hop (Set), trong d6, cac phan tir ctia 16p vét chita c¢6
kiéu co ban int. Hodc:
List<Person>::iterator iter;
1a khai bao mot bién con chay iter cho 16p danh sach (List), trong do, cac phén tir c6 kiéu 16p do
nguoi dung tu dinh nghia la Person.

Su dung con chay

Con chay dugc st dung khi can duyét lan luot cac phﬁn tor c6 mat trong vat chua. Vi du sau s€ in
ra cac phan tir c6 kiéu int ciia mot tap hop:
Set<int> mySet; // Khai bdo mot d&bi tuong cua lép Set,
// cé&c phidn tt c6 kiéu int
Set<int>::iterator i; // Khai bdo con chay cua 1lép Set,
// cac phan tu cé kiéu int
//- Thém phan tu vao
for (i=mySet.begin(); i<mySet.end(); i++)
cout << mySet[i] << ™ 7;
Luuy:
e Bién con chay phai dugc khoi ddu bang phuong thirc begin() va két thuc bang phuong
thirc end() cta d6i trong can duyét tuong tng.
e Mot con chay c6 thé duge sir dung nhiéu 1an cho nhiéu d6i twong néu ching c6 cung kiéu
16p vat chira va cc phan tir ciia chiing ciing cung kiéu.
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7.2 LOP TAP HQP
Lé&p tap hop (Set) chira cac phén tir c6 cung kiéu, khong phan biét th ty giita cac phan tir nhung
lai phan biét giita cac phan tir: cac phéan tir 1a khac nhau tirng d6i mot. Mudn st dung 16p tap hop,
phai c6 chi thi dau tép:

#include<set.h> // Thu vién riéng cua 1lép tdp hop
hoac:

#include<stl.h> // Thu vién chung cho céc 16p vat chua

7.2.1 Ham khaéi tao
Lép tap hop c6 ba kiéu khai tao chinh:
e Khoi tao khong tham sd:
Set<T> Tén dbi tuong;
e Khoi tao bang mot mang cac ddi twong phén ti:
Set<T> Tén dbi tuong(T*, chiéu dai mang);
e Khoi tao bang mot dbi tugng thude 16p tap hop khac:
Set<T> Tén dbi tuong (Set<T>);
Trong do6:
e T:latén kiéu cta cic phan tir ciia tap hop. Kiéu nay c6 thé 1a kiéu co ban cia C++, ciing
c6 thé 1a cac kiéu céu truc (struct) hoidc 16p (class) do nguodi dung ty dinh nghia.
Vi du:
Set<int> mySet;
1a khai bao mot d6i twong mySet ctia 16p tap hop, mySet khai dau chua co phan tir ndo, cac phan
tir ctia ddi twong nay co kiéu co ban int. Hoic:
Person *myPerson = new Person[10]; // Khdi tao mang dbi tuong

Set<Person> mySet (myPerson, 10); // Khai bdo tép hop
1a khai bao mot d6i twong mySet cia 16p tap hop, ¢ 10 phan tir twong ng v6i cac phan tir trong
mang dong myPerson, cac phan tir c6 kiéu 16p Person.

7.2.2 Toan twr

Céc toan tir trén 16p tap hop 1a twong (mg véi cac toan tir s hoc trén tap hop thong thuong: OR
C¢|9” AND (6&?7, XOR CEAY Vé, phép trl‘r ‘6_,7'

Phép todan “|” va “|="

Phép toan nay tra vé phép hop (OR) cuia hai ddi tugng ciia 16p tap hop, két qua ciing 1a mot dbi

tuong cua 16p tap hop:
<bbi tuong 1> = <Pbi tuong 2> | <bbi_ tugng 3>;
<Déi_tuong_l> | = <Déi_tuong_2>;

Vi dy, mySet! chira hai phan tir kiéu int {1,2}, mySet2 chira ba phan tir kiéu int {2,3,4}, va:
mySet3 = mySetl | mySet2;
thi mySet3 s& chira cac phan tir kiéu int 1a {1,2,3,4}.
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Phép toan “&” va “&="

Phép toan ndy tra vé& phép giao (AND) giira hai di twong tap hop, két qua ciing 1a mot dbi twong
tap hop:
<bbi tugng 1> = <Péi tuong 2> & <bbi tugng 3>;
<pbéi tugng 1> &= <bbi tuong 2>;
Vi duy, mySetl chtra hai phan tir kiéu int {1,2}, mySet2 chira ba phan tir kiéu int {2,3,4}, va:
mySet3 = mySetl & mySet2;

thi mySet3 s& chira cac phan tir ¢6 kiéu int 13 {2}.

Phép toan “*” va “*="
Phép toan nay tra vé phép hop ngoai (XOR) giita hai ddi tugng tap hop, két qua ciing 1a mot dbi
tuong tap hop:
<bbéi tugng 1> = <Pbi tuong 2> ~ <bb&i tuong 3>;
<pbi tugng 1> "= <bbi tuong 2>;
Vi dy, mySetl chtra hai phan tir kiéu int {1,2}, mySet2 chira ba phén tir kiéu int {2,3,4}, va:
mySet3 = mySetl ~ mySet2;

thi mySet3 s& chira cac phén tir ¢6 kiéu int 1 {1,3,4}.

Phép todn “-” va “-="
Phép toan nay tra vé phép hiéu (loai trir) gitta hai dbi twong tap hop, két qua ciing 1a mot dbi
tugng tap hop:
<pbéi tugng 1> = <Pbi tuong 2> - <Pbi tuong 3>;
<Béi_tuong_l> -= <Déi_tuong_2>;
Vi dy, mySetl chtra hai phan tir kiéu int {1,2}, mySet2 chira ba phan tir kiéu int {2,3,4}, va:
mySet3 = mySetl - mySet2;

thi mySet3 s& chira cac phan tir ¢6 kiéu int a {1}.

7.2.3 Phwong thurc

Lé6p tap hop c6 mot sd phuong thire co ban sau:
e Thém mot phan tir vao tap hop
e Loai mot phan tir khoi tap hop
e Tim kiém mot phan tir trong tap hop

Thém mét phén tir vao tdp hop

C6 hai ct phap dé thém mot phén tir vao tap hop:
pair<iterator, bool> insert (Té&);

iterator insert (<Vi tri con chay>, T&);

Trong do:
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e Phuong thic thir nhat thém mot phan tir vao tap hop, néu phén tir d3 c6 mit trong tap hop,
tra vé false va vi tri con chay cta phan tir 6. Néu phan tir chua t0n tai, tra vé true va vi tri
con chay ctia phan tir méi thém vao.

e Phuong thirc thi hai cling thém vao mot phén tir, nhung chi kiém tra xem phan tir d3 ton
tai hay chua bat dau tu vi tri con chay duoc chi ra trong bién <vi tri con chay>. Phuong
thirc nay tra vé vi tri con chay ciia phan tr méi thém vao (néu thanh cong) hodc vi tri cia
phan tir dd co mit.

Vi du, mySet 1a mot tap hop kiéu int:
mySet.insert (10);

s& thém mot phan tir ¢ gia tri 10 vao tap hop.

Lwuy:

e Do tuan thu theo li thuyét tap hop, nén khi chén vao tap hgp nhidu lan véi cing mot gia tri
phan tir. Trong tap hop chi ton tai duy nhat mot gia tri phan tir d6, khong duoc trung lap.

Loai mét phan tir khéi tip hop

C6 ba cti phap dé loai bo phan tir khoi tap hop:
int erase(T&);
void erase(<vi tri con chay>);

void erase (<vi tri bat dau>, <vi tri két thuc>);

Trong do:
e T:1atén kiéu cac phan tir caa tap hop.
e Phuong thic thir nhit xo4 phén tir ¢ gia tri duge chi 16 trong tham sé dau vao.
e Phuong thirc thir hai loai bé phén ti O vi tri cia con chay dugc xac dinh boi tham s6 dau
vao.
e Phuong thirc thtr ba loai b mot s6 phan tir ndm trong pham vi tir <vi tri bat du> cho dén
<vi tri két thiic> cua con chay.
Vi du, mySet 1a mot tap hop cac phan tir ¢6 kiéu int:
mySet.erase (10) ;
s& x04 phan tir ¢6 gia tri 10, hoic:
mySet.erase ((Set<int>::iterator)10);
s€ x0a phén ta & vi tri tht 10 trong tap hop, hodc:
mySet.erase (mySet.begin (), mySet.end());

s& x04 toan bo cac phan tir hién c6 cua tap hop mySet.

Tim kiém mot phan tir trong tdp hop

C6 hai ct phap dé tim kiém mot phan tir trong tap hop:
iterator find(T&) ;

int count (T&);

Trong do6:
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e Phuong thtrc thir nhat tim phén tir ¢ gia tri xac dinh boi tham s6 dau vao, két qua 1a vi tri
con chay ctia phan tir do.
e Phuong tht tht hai chi dé kiém tra xem phan tir ¢6 xudt hién trong tp hop hay khong: tra
vé 1 néu c6 mat, tra vé 0 néu khong c6 mat.
Vi du, mySet 1a mot tdp hop cac phan tir ¢6 kiéu int:
Set<int>::iterator index = mySet.find(10);
cout << index;

s& hién thi vi tri con chay ctia phan tir c6 gia tri 10 trong tap hop mySet.

7.2.4 Ap dung

Chuong trinh 7.1 minh hoa mdt s6 thao tac trén mot tap hop cac phﬁn ttr ¢6 kiéu char: thém phén
tir, loai bo phan tir, duyét cac phan tir.

Chuong trinh 7.1
#include<stdio.h>
#include<conio.h>
#include<set.h>
void main () {
clrscr();
Set<char> mySet;
int function;
do{
clrscr();
cout << “CAC CHUC NANG:” << endl;
cout << “1: Them mot phan tu vao tap hop” << endl;
cout << “2: Loai bo mot phan tu khoi tap hop” << endl;
cout << “3: Xem tat ca cac phan tu cua tap hop” << endl;

cout << “5: Thoat!” << endl;

cout << % 7 << endl;

cout << “Chon chuc nang: ” << endl;
cin >> function;
switch (function) {
case ‘1’: // Thém vao
char phantu;
cout << “Ki tu them wvao: ”;
cin >> phantu;
mySet.insert (phantu) ;
break;
case ‘2’': // Loai ra
char phantu;

cout << “Loail bo ki tu: ” << endl;

cin >> phantu;
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mySet.erase (phantu) ;
break;
case ‘3’: // Duyét
cout<<“Cac phan tu cua tap hop la:”<<endl;
Set<char>::iterator i;
for (i=mySet.begin(); i<mySet.end(); i++)

cout << mySet[i] << ™ 7;

break;
}while (function != '57);
return;
}
7.3 LOP CHUOI

L6p chudi (String) ciing 1a mot loai 16p chira, né chira mot tap cac phan tir 1a mot diy cac ki tu co
phan biét thir tu, cac phan tir khong nhét thiét phai phan biét nhau. Mudn st dung 16p String, can
thém vao chi thi du tép:

#include <string.h>

7.3.1 Ham khéi tao
L&p String c6 ba ham khoi tao chinh:
e Ham khoi tao khong tham so:
String <tén bién>;
e Ham khoi tao tr mét string khac:
String <tén bién> (const String &);
e Ham khoi tao tr mot mang cac ki tu:
String <tén bién>(char*, <chiéu dai mang>);
Vi du:
String myStr;
1a khai bao mot chudi myStr chua c¢6 phan tir nao (rdng). Hodc:
String myStr (“hello!”);
12 khai bao mot chudi myStr co cac phz‘in tu theo thu ty 1a {*h’, ’¢e’, ’I’, °I’, ’0’, °!”’}. Hodc:
char* myChar = new char[10];
String myStr (myChar, 10);
1a khai bao mot chudi myStr c¢6 10 phan tir twong tmg véi cac ki tw trong mang myChar.
Luuy:
e Trong trudng hop khoi tao bang mot chudi khac, ta co thé truyén vao mot ddi sé c6 kiéu
co ban khac, trinh bién dich sé& ty dong chuyén ddi s6 d6 sang dang string.
Vi du:
String myStr (12);
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thi chudi myStr sé chtra hai phﬁn ta ki tg{‘1°,°2°}. Hoac:
String myStr (15.55);
thi chudi myStr s& chtra ndm phan tir ki ty {1°,°5,°.7,°5°, 57},

7.3.2 Toan tir

Lép String c6 cac toan tir co ban la:
e Phép gin chudi
e Phép cong chudi
e Phép so sanh chudi

e Phép vao/ra

“—9

Phép gin chuéi

C phap phép gan chudi 1a trong ty ¢t phap gan cac ddi tuong co ban:

<Tén bién 1> = <Tén bién 2>;
Vi du:

String s1(12), s2;

s2 = sl;

thi chudi s2 ciing chira hai phan tr nhu sl {17, <2°}.
Luuy:
e (o thé gan truc tiép cac ddi twong co ban cho chudi:
String myStr = 12; // myStr cé hai phdn tu {‘1’, 27}
e Nhung phép gan lai c6 do wu tién thap hon phép toan hoc:
String myStr = 12+1.5; // tuong duong myStr = 13.5

Phép céng chudi “+” va “+="

Phép cong chuoi s€ noi chuoi thir hai vao sau chuodi thir nhat, két qua cling 1a mét chuoi:
<Tén bién 1> = <Té&n bién 2> + <Té&n bién 3>;

<Tén bién 1> += <Tén bién 2>;

String sl1(12), s2(3);
sl+= s2;
thi s1 s€ c6 ba phén ta ki tu {°1°, ‘27, ‘3°}.
Phép so sanh chudi
Céc phép so sanh chudi déu Ia cac phép toan hai ngdi, tra vé két qua ¢ dang bool (true/false):
e Phép so sanh lon hon “>": chudi 1 > chubi 2;
e Phép so sanh 16n hon hodc bang “>=": chudi 1 >= chudi 2;
e Phép so sanh nho hon “<™ chudi 1 < chudi 2;

e Phép so sanh nho hon hodc bang “<=": chudi 1 <= chudi 2;
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e Phép so sanh bang “==": chudi 1 == chudi 2;
e Phép so sanh khac (khong bang) “!1=": chudi 1 !'= chudi 2;
Luu y:

e Phép so sanh chudi thyc hién so sanh ma ASCII cua tiung ki ty & hai chudi theo thir tu
tuong tng cho dén khi ¢6 sy khac nhau dau tién giita hai ki ty.
e Phép so sanh 13 phép so sanh dya trén tir dién, c6 phan biét chit hoa va chir thudng.
Vi du:

“127 < Na”; // cb gia tri dang
“a” <= “A”; // cb giad tri sai
Phép vao/ra
e Phép xuat ra “<<: cout << bién chudi;

e Phép nhap vao “>>": cin >> bién chudi;
Vi du:
String s (“hello!”);

cout << s;

s€ in ra man hinh dong chit “hello!”.

7.3.3 Phuwong thire
Lé6p chudi c6 mot sd phuong thirc co ban:
e Lay chiéu dai chudi
e Tim mdt chudi con
e Thém mot chudi con
e Xoa mdt chudi con
e Chuyén kiéu ki tu
Léy chiéu dai chudi
Cu phap:
<bién chudi>.length();
tra vé chiéu dai ciia chudi (sd lugng phan tir ki tu trong chudi).
Vi du:

String s (“Yhello!”);

cout << s.length();
s& in ra man hinh d6 dai chudi s 13 6.
Tim m¢gt chuoi con
Cu phap:
<bién chudi>.find (<Chudi con>, <Vi tri bit ddu>, <Kiéu so khép>);

Trong do:
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e Tham s thtr nhat I chudi con can tim.

e Tham sé tht hai 12 vi tri dé bat dau tim, mic dinh 12 bat dau tim tir phan tir ¢6 chi s6 0.

e Tham s tht ba chi ra cach so khép co phan biét chit hoa voi chir thuong: SM_IGNORE
la khong phan biét, SM_SENSITIVE la c6 phan biét.

e Phuong thirc nay tra vé két qua dang bool, twong (mg 13 c6 tim thay hay khong.

Vi du:
s.find(“12”, 0, SM IGNORE) ;
s& tim trong chudi s xem co su xuat hién cua chudi “12” hay khong, vi tri bét dau tim 1a 0, véi

cach tim khong phan biét chit hoa chir thuong.

Thém mét chudi con
Cu phap:
<bién chudi>.insert(<vi tri chén>, <chudi con>);
Trong do:
e Tham sb tht nhit 1a vi trf chi s6 ma tai d6, chudi con s& duoc chén vao
e Tham sb tht hai 1 chudi con can chén, chudi con nay ciing c6 thé 1a mot ki ty.
Vi du:
s.insert (0, “127);

s& chén vao dau chudi s mot chudi con c6 hai phan tir “12”.

Xod mét chuéi con
Cu phap:
<bién chudi>.delete(<vi tri bat dau>, <dd6 dai chudi xod>);
Trong do:
e Tham s6 tht nhét 1a vi tri bit dau xo4 chudi con
e Tham s6 tht hai la d6 dai chudi con bi xo4, gia tri mac dinh 1a 1.
Vi du:
s.delete (0, 2);

s& x04 hai ki tu dau ctia chudi s.

Chuyén kiéu ki tw

e Dbi chubi thanh cac ki tu hoa: <bién chudi>.toUpper () ;
e Dbi chudi thanh cac ki tyr thuong: <bién chudi>.toLower () ;
Vidu
s.toUpper () ; // chuyén chudi s thanh ki tu hoa
s.toLower () ; // chuyén chudi s thanh ki tu thudng
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7.3.4 Ap dung

Chuong trinh 7.2 minh hoa mét s thao tac co ban trén 16p chudi, ¢ sir dung thu vién 16p chudi
chuén coa C++: cong thém mot chudi, chén thém mot chudi con, xoa mot chudi con, tim mot
chudi con...

Chwong trinh 7.2
#include<stdio.h>
#include<conio.h>
#include<string.h>
void main () {
clrscr();
String myStr;
int function;
do{
clrscr();
cout << “CAC CHUC NANG:” << endl;
cout << “1: Cong them mot chuoi” << endl;
cout << “2: Chen them mot chuoi” << endl;
cout << “3: Xoa di mot chuoi” << endl;
cout << “4: Tim mot chuoi con” << endl;
cout << “5: Chuyen thanh chu hoa” << endl;
cout << “6: Chuyen thanh chu thuong” << endl;
cout << “7: Xem noi dung chuoi” << endl;
cout << “8: Xem chieu dai chuoi” << endl;

cout << “9: Thoat!” << endl;

cout << 7 << endl;

cout << “Chon chuc nang: ” << endl;
cin >> function;
switch (function) {
Chsil 1.7 // Thém vao cubi
String subStr;
cout << “Chuoi them vao: ”;
cin >> subStr;
myStr += subStr;
break;
case ‘27: // Chén vao chudi
String subStr;
int position;
cout << “Chuoi them vao: ”;

cin >> subStr;

cout << “Wi tri chen:”;

cin >> position;
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myStr.insert (position, subStr);
break;
case ‘37': // Xod di mét chudi con
int position, count;
cout << “Wi tri bat dau xoa:”;
cin >> position;
cout << “Do dai xoa:”;
cin >> count;
myStr.delete (position, count);
break;
case ‘4': // Tim chudi con
String subStr;
int position;
cout << “Chuoi con can tim:”;
cin >> subStr;
cout << “Wi tri bat dau tim:”;
cin >> position;
if (myStr.find (position, subStr))

cout << “Co xuat hien!” << endl;

else
cout << “Khong xuat hien!” << endl;
break;
case ‘5': // Chuyén thanh chit hoa

myStr.toUpper () ;
cout << myStr << endl;
break;

case ‘6’: // Chuyén thanh chit thudng
myStr.toLower () ;
cout << myStr << endl;
break;

case ‘74 // Duyét
cout << “Noi dung chuoi:” << endl;
cout << myStr << endl;
break;

case ‘8’: // Duyét
cout << “Chieu dai chuoi:”

<< myStr.length() << endl;
break;
}while (function != '97);

return;
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7.4 LOP NGAN XEP VA HANG DPOI

7.4.1 Lép ngin xép

L6p ngan xép (stack) ciing 1a mot loai 10p vat chira, n6 chira cac phan tir cung kiéu, khong bat
budc phai phan biét nhau nhung ¢ phan biét vé thir ty: cic thao tac thém phan tir va lay phan tur
ra déu dugc thuc hién & mot dau ngin xép. Phan tir ndo dwoc thém vao trude thi s& bi 1dy ra sau.
Mubn dung 16p Stack phai ding chi thi dau tép:

#include<stack.h>

Ham khoi tao

Lép Stack c6 hai cach khoi tao:
e Khoi tao khong tham sb:
Stack<T> bién ngdn xép;
e Khoi tao bang mot ngan xép khac, co cing kiéu phan tu:
Stack<T> bién ngdn xép (Stack<T>);
Trong do6:
e T:lakiéu ctia cic phan tir chira trong ngan xép. T ¢o thé 1a cac kiéu co ban, ciing co thé 1a
cac kiéu phirc tap do nguoi dung tu dinh nghia.
Vi du:
Stack<int> myStack;

1a khai bao mot bién myStack, chira cac phan tir ¢ kiéu co ban int.

Toan tir

__%

L&p Stack chi ding dén céc toan tir gan va toan tr so sanh bang “=="

e Phép gan “=":
<ngdn xép 1> = <ngdn xép 2>;
Dung dé gan hai dbi twong ngan xép.
e Phép so sanh bang “==":
<ngdn xép 1> == <ngdn xé&p 2>;
Dung dé kiém tra xem hai ddi twong ngin xép c6 bang nhau hay khong. Két qua tra vé co
kiéu bool (true/false).

Phuwong thirc
e Thém mdt phan tir:
<bién ngdn xép>.push (T);
s& thém mot phan tir c6 kiéu T vao dinh ngin xép.
e Loai mot phﬁn tu:
<bién ngdn xép>.pop();
s& tra vé phan tr dang nam & dinh ngin xép.
e Kiém tra tinh rong:
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<bién ngdn xép>.empty();
s& tra vé két qua kiéu bool, twong tng véi trang thai ciia ngin xép c6 rdng hay khong.
e Kich thudc ngén xép:
<bién ngdn xép>.size();

s€ tra ve sO lugng cac phan tir hién dang c6 mat trong ngan xép.

Ap dung

Trong phan nay, ta s& viét lai chuong trinh 3.4c di dwgc minh hoa trong phan viét vé cu trac
ngan xép (chwong 3). Nhung thay vi phai dinh nghia ciu triic ngin xép, ta ding 16p ngan xép cia
thu vién C++: ddo nguoc mot xau ki ty dugc nhap vao tir ban phim.

Chwong trinh 7.3
#include<stdio.h>
#include<stdlib.h>
#include<string.h>

#include<stack.h>

void main () {
clrscr();
Stack<char> myStack;
char strIn[250];

cout << “Nhap chuoi: ”;
cin >> strin; // Nhap chudi ki tu tu ban phim
for (int i=0; i<strlen(strIn); i++) // D&t vao ngdn xép

myStack.push (strIn[i]);
while (!myStack.empty()) // L&y ra tu ngdn xép
cout << myStack.pop():;

return;

7.4.2 L6p hang doi

Lép hang doi (queue) ciing 1a mot loai 16p vat chira, né chtra cac phan tir cung kiéu, khong bat
budc phai phan biét nhau nhung c6 phan biét vé thir tu: cac thao tac thém ph?m tir dugce thuc hién
& mot dau, cac thao tac léy phﬁn ttr ra duoc thuc hién & mot dau con lai cua hang doi. Phan tir nao
dugc thém vao trudc thi sé b 14y ra trudc.

Mubn ding 16p Queue phai dung chi thi dau tép:

#include<queue.h>

Ham khai tao

L6p Queue co hai cach khoi tao:
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e Khoi tao khong tham sb:
Queue<T> bién_héng_doi;
e Khdi tao bang mot hang doi khac, c6 cung kiéu phan tir:
Queue<T> bién hang dgi (Queue<T>);
Trong do:
e T:lakiéu cia cac phan tir chira trong hang doi. T c¢6 thé 1a cac kiéu co ban, ciing ¢ thé 1a
céc kiéu phtrc tap do ngudi dung tu dinh nghia.
Vi du:
Queue<int> myQueue;

la khai bao mot bién myQueue, chira cac phan tir c6 ki€u co ban int.

Toan tir

“

va toan tir so sanh bang “==":

9

L6p Queue chi ding dén cac toan tir gan
e Phép gan “=":
<hang doi 1> = <hang doi 2>;
Dung dé gan hai ddi tuong hang doi.
e Phép so sanh bang “==":
<hang doi 1> == <hang doi 2>;
Dung dé kiém tra xem hai ddi twong hang doi c6 bang nhau hay khong. Két qua tra vé co kiéu
bool (true/false).

Phuwong thirc
e Thém mot phén tir:
<bién hang doi>.push(T) ;
s& thém mot phan tir ¢6 kiéu T vao cudi hang doi.
e Loai mot phﬁn tu:
<bién hang doi>.pop();
s& tra vé phan tor dang nam ¢ dinh dau hang doi.
e Kiém tra tinh rong;
<bién hang dgi>.empty () ;
s& tra vé két qua kiéu bool, trong tng véi trang thai ciia hang doi c6 réng hay khong.
e Kich thudc hang doi:
<bién hang dgi>.size();

s€ tra v€ so lugng cac phan tir hién dang c6 mat trong hang doi.

Ap dung

Trong phan nay, ta s& cai dat lai chuong trinh trong phan ciu trac hang doi (chuong 3). Nhung
thay vi phai tu dinh nghia cdu tric hang doi, ta dung 16p Queue cua thu vién C++ dé md phong
chuong trinh quan li tién trinh cta hé diéu hanh.
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Chuwong trinh 7.4

#include<stdio.h>

#include<conio.h>

#include<queue.h>

void main () {

clrscr();
Queue<int> myQueue;

int function;

do{
clrscr();
cout << “CAC CHUC NANG:” << endl;
cout << “1: Them mot tien trinh vao hang doi” << endl;
cout << “2: Dua mot tien trinh trinh wvao thuc hien” << endl;
cout<<“3: Xem tat ca cac tien trinh trong hang doi”<< endl;
cout << “5: Thoat!” << endl;
cout << 7 << endl;
cout << “Chon chuc nang: ” << endl;
cin >> function;
switch (function) {
case ‘1': // Thém vao hang dogi
int maso;
cout << “Ma so tien trinh vao hang doi: ”;
cin >> maso;
myQueue.push (maso) ;
break;
case ‘27: // L&y ra khoéi hang doi
cout << “Tien trinh duoc thuc hien: ” <<
myQueue.pop () << endl;
break;
case ‘3’: // Duyét hang doi
Queue<int>::iterator i;
for (i=myQueue.begin(); i<myQueue.end(); i++)
cout << myQueue[i] << ™ 7;
break;
}while (function != '57);
return;
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7.5 LOP DANH SACH LIEN KET

L&p danh sach lién két (List) ciing 1a mot kiéu 16p vat chira, n6 chira cac phan tir cung kiéu, c6

tinh dén tht tw. Mudn st dung 16p List cua thu vién C++, phai khai bao chi thi dau tép:
#include<list.h> // Danh riéng cho 1dp List

hoac:

#include<stl.h> // Dung chung cho céac 16p vat chta

7.5.1 Ham khaéi tao
Lép List ¢6 ba kiéu khoi tao:
e Khoi tao khong tham sb:
List<T> bién danh sach;
e Khdi tao tr mdt danh sach cung kiéu:
List<T> bién danh sach (List<T>);
e Khoi tao tir mot mang cac phan tir:
List<T> bién danh sach(T* <Mang phan tu>, int <chiéu dai mang>);
Trong do6:
e T:lakiéu cia cac phan tir chira trong danh sach lién két. T ¢6 thé 1a cac kiéu co ban, ciing
c6 thé 1a cac kiéu phtrc tap do nguoi ding ty dinh nghia.
Vi du:
List<int> myList;

s€ khai bao mot danh sach lién két myList, cac phan tir ctia n6 c6 ki€u co ban int.

7.5.2 Toan tw

Todn tr gan “="

Cu phap:
<danh s&ch 1> = <danh s&ach 2>;

s& copy toan bd cac phan tir cia <danh sach 2> vao <danh sach 1>.

Todn tir so sanh bang “=="
Cu phap:
<danh sa&ch 1> = <danh sach 2>;
s& tra vé mot gia tri kiéu bool, twong g v6i viéc hai danh sach nay c6 bang nhau hay khong.
Viéc so sanh duoc tién hanh trén timg phan tir & vi tri trong ng nhau.
Lwuy:

e Ngoai ra con ¢6 cac phép toan so sanh khac ciling c¢6 thé thuc hién trén danh sach: <, >,
<:, >:, !:'
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7.5.3 Phuwong thire
Thém mgt phin tir vao danh sdch
Cu phap:
<bién danh sé&ch>.insert (<vi tri chén>, <phldn tu>);
<bién danh s&ch>.push front (<phan tu>);
<bién danh sach>.push back(<phan tu>);
Trong do:
e Phuong thuc tha nhét chén mot phﬁn tr vao mot vi tri bat ki ctia danh sach, vi tri chén
duoc chi ra boi tham s6 thir nhat.
e Phuong thic thir hai chén mot phan tir vao dau danh sach
e Phuong thic thir ba chén mot phan tir vao cudi danh sach.
Vi du:
List<int> myList;
myList.push front(7);

s& chén vao dau danh sach myList mot phan tir c6 gié tri 13 7.

Xod di mét phan tir
Cu phap:
<bién danh sach>.erase(<vi tri xo0d>);
<bién danh sach>.pop front();
<bién danh sach>.pop back();
Trong do6:
e Phuong thirc thir nhat x6a mot phan tir & mot vi tri bat ki ctia danh sach, vi tri xo4 dugc
chi ra bai tham s thir nhat.
e Phuong thic thir hai x04 mot phan tir & dau danh sach
e Phuong thirc thir ba xo4a mét phan tir & cudi danh sach.
Vi du:
List<int> myList;
cout << myList.pop front();

s€ in ra man hinh phan tir dau ctia danh sach myList.

Kiém tra tinh réng ciia danh sach
Cu phap:
<bién danh sach>.empty();

tra vé gia tri bool, twong (mg Vi trang thai hién tai cta bién danh sach 1a rdng hay khong.

Xem kich thuwoc danh sach
Cu phap:
<bién danh sach>.size();

Vi du:
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cout << myList.size();

s& in ra man hinh kich ¢& (sé lugng cac phan tir) ciia danh dach.

Xem noi dung mét phan tiv
Cu phap:
<bién danh s&ch>.get();
<bién danh sach>.next ();
Trong do:
e Phuong thuc thir nhét tra vé phﬁn ti & vi tri hién tai ctia con chay
e  Phuong thuc thir hai tra vé phan tir tiép theo, va con chay ciing di chuyén sang phan tir do.
Vi du:
List<int> myList;
cout << myList.get();

s& in ra man hinh ndi dung phan tir thir nhat ctua danh sach myList.

7.5.4 Ap dung

Trong phan nay, ta cai dit lai chwong trinh 3.6¢ d4 dugc trinh bay trong phan cau triic danh sach
lién két (chwong 3). Nhung thay vi tu tao danh sach lién két, ta dung 16p List trong thu vién cua
C-++ dé quan li nhan vién vin phong.

Chwong trinh 7.5
#include<stdio.h>
#include<conio.h>
#include<string.h>

#include<list.h>

typedef struct{

char name[25]; // Tén nhén vién
int age; // Tudi nhan vién
float salary; // Luong nhdn vién

} Employee;
void main () {
clrscr () ;
List<Employee> myList;
int function;
do{
clrscr();
cout << “CAC CHUC NANG:” << endl;
cout << “1: Them mot nhan vien” << endl;
cout << “2: Xoa mot nhan vien” << endl;

cout << “3: Xem tat ca cac nhan vien trong phong” << endl;
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cout << “5: Thoat!” << endl;

cout << “======================================= 7 << endl;

cout << “Chon chuc nang: ” << endl;
cin >> function;
switch (function) {
case ‘1': // Thém vao ds
int position;
Employee employee;
cout << “Wi tri can chen: ”;
cin >> position;
cout << “Ten nhan vien: ”;
cin >> employee.name;
cout << “Tuoi nhan vien: ”;
cin >> employee.age;
cout << “Luong nhan vien: ”;
cin >> employee.salary;
myList.insert (position, employee);
break;
case ‘27: // Lay ra khoéi ds
int position;
cout << “Wi tri can xoa: ”;
cin >> position;
Employee result = mylList.erase(position);
if (result != NULL) {
cout << “Nhan vien bi loai: ” endl;
cout << “Ten: ” << result.name << endl;
cout << “Tuoi: ” << result.age << endl;

”

cout << “Luong: << result.salary << endl;

}
break;
case ‘3’: // Duyét ds
cout << “Cac nhan vien cua phong:” << endl;

Employee result = myList.front();

do{
cout << result.name << ™ 7
<< result.age << “ 7
<< result.salary << endl;
result = myList.next();
}while (result != NULL);
break;
}while (function != '57);

return;
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TONG KET CHUONG 7

Noi dung chuong 7 di trinh bay mot sé 16p co ban cua 16p vat chira (Container) trong thu vién
cua C++:

Lop tap hop (Set)

Lép chudi (String)

Lé6p ngan xép (Stack)

Lop hang dgi (Queue)

L6p danh sach lién két (List)

Hau hét cac 1op vat chira nay déu co thé chira cac phan tir voi kiéu bat ki: ¢6 thé 1a ki€u co ban,

ciing c6 thé 1a kiéu phirc tap do ngudi dung ty dinh nghia. Ngoai trir 16p chudi, chi chita cac phan

tr ¢6 kiéu char.

Céc 16p vat chira nay c6 mot sb phuong thie twong tu nhau, nhung cach thuc hién lai khac nhau:

Thém vao mot phan tir
Lay ra mot phan tir
Kiém tra tinh rdng

Kiém tra s6 lugng phan ti.

Ngudi ding c¢é thé ap dung cac 16p co sin trong thu vién nay cua C++ dé giai quyét cc bai toan
khac nhau ma khong phai tu dinh nghia lai cac 16p.

CAU HOI VA BAI TAP CHUONG 7

L.

Dung thu vién 16p stack dé kiém tra mot s tu nhién nhap vao tir ban phim c6 phai 1a mot
s6 parlindom hay khong: Mot s6 tw nhién 1a parlindom néu d6i nguoc thir ty cac chir s6, ta
van thu dugc chinh sé d6, vi du, 87278 1a mot s6 nhu vay.

Viét lai chuong trinh 7.1 dung 16p tap hop, nhung dung kiéu cua cac phan tir 1a 16p Car da
duoc dinh nghia trong chuong 5.

Dung thu vién 16p String dé viét chuong trinh chia nho mét chudi ban déu thanh mot sd
chudi con, ranh giéi phan chia 1a mot chudi con duoc nhap vao tir ban phim. Vi du “abc
acb”, ma chia nho theo chudi con “c” s& thu duoc cac chudi: “ab”, “ca”, “cb”.

Dung thu vién 16p String dé viét chuong trinh thay thé cac chudi con ctia mot chudi ban
dau bang mot chudi con khac. Cac chudi con dugc nhap tir ban phim.

Viét lai chuong trinh 7.5 , van dung thu vién 16p List, nhung thay thé kiéu phan tir bang
kiéu 16p Car dd duoc dinh nghia trong chuong 5.
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HUONG DAN TRA LOI CAU HOI VA BAI TAP

Chuong 1

Chuong 2

cvae.

avad.

O 0 N A W N
o o a o o°

<

o

(e

_
o
e o

_.
hed
o

Chuong 3

a.
C.
a.
b.
bvad.
Goi y:

AN

struct Subject{
char subject[20];
float note;

}i

Hoac:

typedef struct {
char subject[20];
float note;

}Subject;

7. Goiy:
typedef struct {

char name[20];
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int age;
char class[20];
Subject* subjects;

char type[20];

}Student;

Chuong 4

1.

2.

3. c.

4. a.

5. a.

6. b.

7. c.

8. d.

9. a

10. b.

11. c.
Chuong 5

1. avac.

2. b

3. d

4. a,bvac.

5. c.

6. bvac.

7. bvac.

8. b,dvae.

9. cvad.

10. avad.

11.a,b,cvad.

12. Goi y (tir bai 12 dén bai 17):

class Employee({
char* name;
int age;
float salary;
public:
Employee () ;

Employee (char*
salaryIn=100) ;

nameln=

s
4

int

ageIn=18,

float
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void setName (char¥*);
char* getName () ;

void setAge (int) ;

int getAge();

void setSalary(float);
float getSalary();
void show () ;

~Employee () ;

Chuong 6

b,dvaf
bvad.

a,b,cvad.

o

avac.
d.
d.
. b.
. b.

. cvad.

—t e ek e e \O
A LD = O

. ab,cvad.

—_—
W

. cvad.

p—
N

. bvac.
. Goi y (tir bai 17 dén bai 25):

class Human{

—
J

char* name;

int age;

int sex;

public:
Human () ;
Human (char*, int, int);
void setName (char*) ;
char* getName () ;
void setAge (int);
int getAge();

void setSex (int);
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}i

int getSex();
void show () ;

~Human () ;

class Person: public virtual Human{

class

char* address;

char* phone;

public:
Person();
Person(char*, int, int,
void setAddress (char*);
char* getAddress();
void setPhone (char*);
char* getPhone () ;
void show () ;

~Person () ;

Worker: public virtual Human{
int hour;
float salary;
public:
Worker () ;
Worker (int, float);
void setHour (int) ;
int getHour () ;
void setSalary(float);
float getSalary():;

void show () ;

charx*,

class Employee: public Person, public Worker{
char* position;
public:
Employee () ;
Employee (char*, int, int, char*
char*) ;
void setPosition(char¥*);
char* getPosition();
void virtual show();
~Employee () ;
}i
Chwong 7
2.Goiy

4

char>*) ;

char~*,

int,

float,
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void main () {

clrscr();

Set<Car> mySet;

int function;

do{
clrscr();
cout << “CAC CHUC NANG:” << endl;
cout << “1: Them mot phan tu vao tap hop” << endl;
cout << “2: Loal bo mot phan tu khoi tap hop” << endl;
cout << “3: Xem tat ca cac phan tu cua tap hop” << endl;

cout << “5: Thoat!” << endl;

cout << ™ 7 << endl;
cout << “Chon chuc nang: ” << endl;
cin >> function;
switch (function) {
case ‘l1': // Thém vao
Car car = new Car();
cout << “O to them wvao: ” << endl;
cout << “Toc do: ”;
int speed;
cin >> speed;
car.setSpeed(speed) ;
cout << “Nhan hieu:”;
char[] mark;
cin >> mark;
car.setMark (mark) ;
float price;
cout << “Gia xe:”;
cin >> price;
car.setPrice (price);
mySet.insert (car);
break;
case ‘2'.: // Loai ra
Set<Car>::iterator index;
cout << “Loai bo xe o vi tri: ”;
cin >> index;
if (index >= mySet.begin()) &&(index < mySet.end())
mySet.erase (mySet [index]) ;
break;
case ‘3': // Duyét
cout<<“Cac phan tu cua tap hop la:”<<endl;
Set<char>::iterator 1i;
for (i=mySet.begin(); i<mySet.end(); 1i++) {
cout << mySet[i].getSpeed() << ™ 7;
cout << mySet[i].getMark() << ™ 7;

cout << mySet[i].getPrice() << ™ 7;
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return;

}
5.Goiy

void main () {

break;

}while (function != '57);

clrscr();

List<Car> myList;

int function;

do{

clrscr();

cout
cout
cout
cout
cout
cout

cout

<<

<<

<<

<<

<<

<<

<<

“CAC CHUC NANG:” << endl;

“1:
N2
“3:
“5:

Them mot xe o to” << endl;
Xoa mot xe o to” << endl;
Xem tat ca cac o to” << endl;

Thoat!” << endl;

___________ 7 << endl;

“Chon chuc nang: ” << endl;

cin >> function;

switch (function) {

case

case

ANEAH // Thém vao ds
int possition;
Car car = new Car();
cout << “Wi tri can chen: ”;
cin >> possition;
Eou K<« " Toc do: ”;
int speed;
cin >> speed;
car.setSpeed (speed) ;
cout << “Nhan hieu:”;
char[] mark;
cin >> mark;
car.setMark (mark) ;
float price;
cout << “Gia xe:”;
cin >> price;
car.setPrice (price);
myList.insert (possition, car);
break;

27 // Lay ra khoéi ds
int possition;
cout << “Wi tri can xoa: ”;
cin >> possition;
Car result = mylList.erase(possition);
if (result != NULL) {

cout << “O to bi loai: ” endl;

cout<<“Toc do:”<<result.getSpeed()<<endl;
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cout << “Nhan hieu: ” << result.getMark()
<< endl;
cout<<“Gia: ”<<result.getPrice()<<endl;

}

break;
case ‘3': // Duyét ds

cout << “Cac o to hien co:” << endl;

Car result = myList.front();
do{

cout << result.getSpeed() << “7

<< result.getMark() << ™ 7

<< result.getPrice()
result =

<< endl;
myList.next () ;

}while (result != NULL);

break;
}while (function != ‘57);
return;
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