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CHUONG 1
CAC KHAI NIEM CO SO
CUA LAP TRINH HUONG POI TUQNG

1.1. Phwong phap tiép cin ciia lap trinh truyén thong

1.1.1 Lap trinh tuyén tinh
Lap trinh tuyén tinh con goi 13 l4p trinh phi cau trac 1a phwong phap 1ap trinh theo 16i
tuan ty. Chuong trinh s€ duoc thuc hién tudn tu tir ddu dén cudi, 1énh nay ké tiép 1énh
kia cho dén khi két thuc chuong trinh. Do dé 1ap trinh tuyén tinh giai quyét cac bai
toan twong nho, d6i don gian

= Pic diém:

- Chi gébm mét chuong trinh chinh

- GOm mét day tuan tu cac cau 1énh

- Chuong trinh ngan, it hon 100 dong
= Uu diém: Do tinh don gian, 1ap trinh tuyén tinh c6 wu diém 13 chuong trinh don

gian, dé hiéu. Lap trinh tuyén tinh duoc tng dung cho cac chuong trinh don gian.

= Nhuoe diém:

- Khong str dung lai dugc cac doan ma

- Khong c6 kha niang kiém soat pham vi truy xuat dir liéu

- Moi dir li¢u trong chuong trinh 1a toan cuc

- Dit liéu c6 thé bi sira d6i & bat ctr vi tri nao trong chuong trinh

- Khong dap tmg duoc viée trién khai phin mém

Ngay nay, 1ap trinh tuyén tinh chi ton tai trong pham vi cac modul nho nhat cua
cac phuong phap 1ap trinh khac. Vi dy trong mot chuong trinh con cua 1ap trinh cau
truc, cac 1énh cling dugc thuc hién theo tuan tu tir dau dén cudi chuong trinh con.

1.1.2 Lap trinh ciu tric

Trong lap trinh hudng cdu trac, chuong trinh chinh dugc chia nhé thanh céc
chuong trinh con va mdi chuong trinh con thuc hién mét cong viéc xac dinh. Chuong
trinh chinh s€ goi dén chuong trinh con theo mdt giai thuat, hoac mot ciu tric duoc
xac dinh trong chuong trinh chinh.

Céc ngon ngit 1ap trinh cau triic pho bién 1a Pascal, C va C++. Riéng C++ ngoai
viéc ¢6 dic trung cua lap trinh cdu tric do ké thira tir C, con ¢ dic trung cua 1ap trinh
huéng d6i twong. Cho nén C++ con dugc goi 1a ngdn ngir 1ap trinh nira ciu triic, nira
huéng dbi tuong.

* Ddc trung

bac trung co ban nhat cua lap trinh cau tric thé hién & moi quan hé:
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Chuong trinh = Céu tric dir liéu + Giai thuat

Trong do:

Céu tric dir liéu 13 cach t6 chtc dir liéu, cach mé ta bai toan dudi dang ngdn
ngtr 1ap trinh

Giai thuat 1a mot quy trinh dé thuc hién mot cong viéc xac dinh

Trong chuong trinh, gidi thuat c6 quan hé phu thude vao cAu trac dir liéu:

- Mot ciu tric dit liéu chi pht hop voi mot sé han ché cac giai thuat.

- Néu thay d6i cdu truc dir liéu thi phai thay doi giai thuat cho phu hop.

- Mot giai thuat thudng phai di kém véi mét cau trac dit lidu nhét dinh.

= Tinh chit

- Moi chuong trinh con co thé duoc goi thyuc hién nhiéu 1an trong mot chuong
trinh chinh.

- Cac chuong trinh con co thé dugc goi dén dé thuc hién theo mot thir ty bt
ki, tuy thudc vao giai thuat trong chuong trinh chinh ma khong phu thudc vao thtr tu
khai bao cua cac chuong trinh con.

- Céc ngdn ngir 1ap trinh cau tric cung cip mot sb cau tric 1énh diéu khién
chuong trinh.

= Uu diém
- Chuong trinh sang sua, d& hiéu, d& theo dai.
- Tu duy giai thudt rd rang.

= Nhuwoc diém

- Lap trinh cAu tric khong hd tro viée st dung lai ma nguén: Giai thuat ludn
phu thudc chit ché vao céu trac dir liéu, do d6, khi thay ddi cau tric dir lidu, phai thay
d6i giai thuat, nghia 1a phai viét lai chuong trinh.

- Khong phu hop véi cac phan mém 16n: tu duy cdu trac véi cac giai thuat chi
pht hop véi cac bai toan nho, nam trong pham vi mdt modul cia chuong trinh. Véi
du 4n phan mém 16n, 1ap trinh ciu triic to ra khong hiéu qua trong viéc giai quyét mbi
quan hé vi mo giita cac modul ciia phan mém.

1.1.2. Nhwrge diém 1ap trinh truyén thong

Céch tiép can 1ap trinh truyén théng 14 1ap trinh huéng thu tuc (LTHTT). Theo
cach tiép cin nay thi mot hé thong phin mém dugce xem nhu 13 diy cac cong viée can
thyc hién nhu doc dir liéu, tinh todn, xu 1y, 1ap bdo cao va in an két qua v.v... Mbi
cong viéc do s¢ duogc thuc hién boi mat s6 ham nhét dinh. Nhu vay trong tdm cua
cach tiép can nay 13 cac ham chirc nang. LTHTT sir dung k¥ thuat phan rd ham chuc

ning theo cach tiép cén trén xudng (top-down) dé tao ra ciu trac phan cip. Cac ngén



ngtr 1ap trinh bac cao nhu COBOL, FORTRAN, PASCAL, C, v.v..., 1a nhitng ngon
ngit 1ap trinh huéng thu tuc. Nhimg nhuoc diém chinh ciia LTHTT la:

- Chuong trinh khé kiém soat

- Kho khin trong viéc bo sung, nang cap chuong trinh

- Khi thay ddi, bd sung dit liéu dung chung thi phai thay d6i gan nhu tat ca
thu tuc/ham lién quan

- Kha ndng str dung lai cac doan ma chua nhiéu

- Khong mé ta day du, trung thue hé thdng trong thyc té

1.1.3. Tiép can huwéng ddi twong

Trong thé gi6i thuc, chung quanh chung ta 1a nhiing ddi twong, d6 1a cic thuc thé
c6 mdi quan hé véi nhau. Vi du cac phong trong mot cong ty kinh doanh duoc xem
nhu nhitng d6i twong. Cac phong & day co thé 1a: phong quan ly, phong ban hang,
phong ké toan, phong tiép thi,... M&i phong ngoai nhitng can bd dam nhiém nhiing
cong viéc cu thé, con cé nhitng dir liéu riéng nhu thong tin vé nhan vién, doanh so
ban hang, hoac cac dir li€u khac co lién quan dén bo phan do. Viéc phan chia cac
phong chitc ning trong cong ty s& tao dicu kién dé dang cho viéc quan 1y cac hoat
dong. Mbi nhan vién trong phong sé diéu khién va xtr 1y dir lidu cta phong dé. Vi du
phong ké toan phu trach vé luong bong nhan vién trong cong ty. Néu ban dang ¢ bo
phan tiép thi va can tim thong tin chi tiét vé luong cta don vi minh thi s& goi yéu cau
vé phong ké toan. Véi cach 1am nay ban duoc dam bao 1a chi ¢6 nhan vién cia bo
phan ké toan dugc quyén truy cap dir liéu va cung cap thong tin cho ban. Piéu nay
cling cho thiy ring, khong c6 ngudi ndo thudc bo phan khac cé thé truy cap va thay
d6i dir liéu ctia bo phan ké toan. Khai niém nhu thé vé dbi trong hau nhu ¢6 thé dugc
mo rong ddi véi moi linh vuc trong doi sdng x4 hoi va hon nita - ddi véi viée to chuc
chuong trinh. Moi ting dung c6 thé dugc dinh nghia nhu mét tap cac thuc thé - hoic
cac ddi tuong, sao cho qua trinh tai tao nhiing suy nghia clia ching ta 13 gan sat nhat
vé thé gi6i thuc.

1.1.4. Lap trinh hwéng dbi twong

Lap trinh hudng ddi tuong (Object Oriented Programming - OOP) 1a phuong
phap lap trinh 1y d6i twong 1am nén tang dé xay dung thuat giai, xay dung chuong
trinh. D6i tugng duge xay dung trén co s& gan ciu trac dit liéu v6i cac phuong thirc
(cac ham/thu tuc) s& thé hién dugce dung cach ma ching ta suy nghi, bao quat vé thé
gidi thyc. LTHDT cho phép ta két hop nhiing tri thitc bao quét vé cac qua trinh voi
nhirng khai ni¢ém triru tuong dugc str dung trong may tinh.

Diém cin ban cua phuong phap LTHDT la thiét ké chuong trinh xoay quanh dir

liéu ctia hé thong. Nghia 13 cac thao tac xir Iy cta hé théng dugc gin lién véi dir lidu
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va nhu vay khi ¢6 su thay ddi cua ciu trac dit lidu thi chi anh huong dén mot s6 it cac
phuong thire xtr 1y lién quan.

LTHDT khong cho phép dit liéu chuyén dong ty do trong hé théng. Dit liéu dugc
gin chit véi timg phuong thirc thanh cac ving riéng ma cac phuong thirc d6 tac dong
1én va n6 dugc bao vé dé cAm viéc truy nhdp tuy tién tir bén ngoai. LTHDT cho phép
phan tich bai toan thanh tip cac thuc thé duoc goi 1a cac dbi twong va sau dé xay
dung céc dir liéu cing v6i cac phuong thirc xung quanh cac ddi teong do.

Tom lai LTHPT ¢6 nhitng dic tinh chii yéu nhu sau:

1. Tap trung vao dir liéu thay cho cac phuong thurc.

2. Chuong trinh duoc chia thanh céac 16p d6i tuong.

3. Céc cAu trac dit liéu duoc thiét ké sao cho dic ta duoc cac dbi tuong.

4. Cac phuong thirc xac dinh trén cac ving dit liéu cua dbi twong duoc gan voi
nhau trén cau tric dit liéu do.

5. Dir liéu dugc bao boc, che ddu va khong cho phép cac thanh phan bén ngoai
truy nhap tu do.

6. Cac ddi tuong trao ddi v6i nhau thong qua cac phuong thirc.

7. Dit liéu va cac phuong thitc méi c6 thé dé dang bo sung vao ddi twong nao do
khi can thiét.

8. Chuong trinh dugc thiét ké theo cach tiép can bottom-up (dudi -1én).

1.2. Cac khai niém co ban ciia 1ap trinh hwéng déi twong

1.2.1. Pdi twong

Trong thé gidi thuc, khai niém ddi tuong duoc hiéu nhu 1a mot thuc thé, nd c6 thé
la nguoi, vat hoac mdt bang di li¢u can xu 1y trong chuong trinh,...

Trong 13p trinh hudng ddi tuong, tat ca cac thuc thé trong hé¢ théng déu duoc coi
la cac ddi tuong cu thé. Dbi tuong 1a mot thuc thé hoat dong khi chuong trinh dang
chay, d6i twong 12 bién thé hién cua Idp.

Vi dy: Trong bai toan quan li nhan vién ctia mot van phong, mdi nhan vién trong
van phong duogc coi la mdt ddi tuong. Chéng han, nhan vién tén 13 “Minh”, 25 tudi
lam & phong hanh chinh 1a mét ddi tuong.

Mot ddi tuong la moét thuc thé dang tdn tai trong hé théng va duoc xac dinh br:?mg
ba yéu to:

- Dinh danh dbi tuong: xac dinh duy nhit cho moi di tuong trong h¢ théng,
nham phan biét cac ddi twong véi nhau.
- Trang thai cua ddi tuong: 1a su td hop cuia cac gia tri ciia cac thudc tinh ma dbi

tuong dang co.



- Hoat dong cua ddi tuong: la cdc hanh dong ma ddi tuong co6 kha nang thuc

hién duoc.

Dé biéu dién ddi twong trong 1ap trinh hudng d6i twong, ngudi ta triru trong hoa
d6i tugng dé tao nén khai niém 16p dbi tuong.

1.2.2. Lop

Trong 1ap trinh hudng dbi tuong, dbi tuong la mot thuc thé cu thé, ton tai trong
hé théng. Trong khi d6, 16p 1a mot khai niém triru twong, dung dé chi mot tap hop cac
d6i twong c6 mat trong hé thong.

Vi du: Trong bai toan quan li nhan vién ciia mot vin phong, mdi nhan vién trong
van phong dugc coi 12 mot d6i twong. Nhung khai niém “Nhan vién” 1a mot 16p doi
tuong dung dé chi chung chung cac nhan vién cua vin phong.

Luuy:

- Lép la mot khai niém, mang tinh triru twong, dung dé biéu dién mot tap cac ddi
tuong.

- Dbbi tuong 1a mot thé hién cu thé cua 16p, 1a mot thuc thé ton tai trong hé
théng.

L&p duge dung dé biéu dién dbi tuong, cho nén 16p ciing c6 thude tinh va phuong
thirc:

- Thudc tinh cta 16p twong tmg voi thudc tinh cua cac dbi twong.
- Phuong thirc cua 16p twong tng vé6i cac hanh dong cua dbi twong.

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

Lop Xe o to

Thudc tinh:

Nhan hiéu xe

Mau xe

Gia xe

Cong suat xe (ma lyc)

Phwong thire:

Khaoi dong xe

Chay xe

Dung xe

Tat may

Luuy:

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

- Hodc chi co6 thudc tinh, khong c6 phuong thure.

- Hodc chi c¢6 phuong thirc, khong c6 thudc tinh.
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- Hoic c6 ca thude tinh va phuong thirc, trudng hop nay 1a phd bién nht.
- Dac biét, 16p khong c6 thude tinh va phuong thirc nao 1a cac 16p triru tuong.
Céc 16p nay khong co d6i tuong tuong tng.

Lé6p va dbi teong, mic du c6 mdi lién hé twong Gmg 14n nhau, nhung ban cht lai
khac nhau:

- Lép 1a su triru twong hoa cua cac ddi twong. Trong khi do, d6i tuong 1a mot
thé hién cua 16p.

- Pbi tuong 1a moét thuc thé cu thé, co thuc, ton tai trong hé théng. Trong khi do,
16p 1a mdt khai ni€m triru tuong, chi tn tai & dang khai niém dé mo ta cac dic tinh
chung ctia mot sé ddi tugng.

- Tét ca cac doi tugng thudc vé cing mot 16p cb cung cac thudc tinh va cac
phuong thtrc.

- Mot 16p 1a mot nguyén mau ctia mot ddi tuong. N6 xac dinh cac hanh dong
kha thi va cac thudc tinh can thiét cho mdt nhoém cac ddi tuong cu thé.

Noéi chung, 16p 1a khai niém ton tai khi phat trién hé théng, mang tinh khai niém,
trtru tuong. Trong khi do, doi tuong la moét thuc thé cu thé ton tai khi hé théng dang
hoat dong.

Cha y: Trong LTHDT thi 16p 1a khai niém tinh, c6 thé nhan biét ngay tir vin ban
chuong trinh, nguoc lai dbi tuong 1a khai niém dong, n6 dugc xac dinh trong bd nhd
cua may tinh, noi ddi tuong chiém mot vung bo nhé luc thuc hién chuong trinh. Péi
tugng duoc tao ra dé xur 1y thong tin, thuc hién nhiém vu dugc thiét ké, sau d6 bi hay
b6 khi ddi twong d6 hét vai tro.

1.2.3. Truru twgng héa dir liéu va bao goi thong tin

2.1.3 Triru twong hoa ddi twong theo chirc ning

Triru twong hoa ddi tugng theo chirc ning chinh 13 qua trinh mé hinh hoa phuong
thire cua 16p dua trén cac hanh dong cua cac d6i twong. Qua trinh nay duoc tién hanh
nhu sau:

- Tap hop tat ca cac hanh dong co thé ¢ cua cic dbi tuong.

- Nhém céc ddi tuong co6 cac hoat dong tuwong tu nhau, loai bd bdt cac hoat dong
ca biét, tao thanh mdt nhém chung.

- MObi nhém d6i twong dé xuat mot 16p tuong tng.

- Cac hanh dong chung ctia nhoém ddi tuong sé& cau thanh cac phuong thirc cla
16p twong Ung.

Vi du, trong bai toan quan 1i cira hang ban 6 t6. Mdi 6 to c6 mit trong cua hang 1a
mot dbi twong. Mic di mbi chiée xe ¢6 mot s6 dic diém khac nhau vé nhan hiéu, gia

xe, mau sac... nhung c6 chung cac hanh dong cua mot chiéc xe 6 t0 1a:
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C6 thé khoi dong may.
C6 thé chay.
C6 thé ding lai.

C6 thé tit may.

Ngoai ra, mdt s6 it xe ¢ thé thuc hién mot s6 hanh dong ca biét nhu:

- C6 thé gidu dén pha

- C6 thé tu bat dén pha

- Co thé tu dong phat tin hi€u bao dong.

Tuy nhién, khong phai xe nao cling thuc hién dugc cac hanh dong nay. Cho nén
ta loai bo cac hanh dong cé biét cua mot sb xe, chi gift lai cac hanh dong chung nhét,
dé mé hinh thanh cac phuong thirc ciia ddi twong xe 6 t6 twong Gmg voi cac hanh
dong chung nhat cia cac xe 0 t0.

Lop Xe o6 to

Phuwong thirc:

Khéi dong xe

Chay xe

Dung xe

Tat may

2.1.4 Triru twong hoa ddi twong theo dir liéu

Triru tuong hoa ddi twong theo dit lidu chinh 14 qué trinh md hinh hoa cac thudc
tinh cua 16p dwa trén cac thudc tinh cta cac doi tugng twong tmg. Qua trinh nay duoc
tién hanh nhu sau:

- Tap hop tat ca cac thudc tinh ¢ thé c6 cia cac dbi tuong.

- Nhém céc ddi tuong c6 cac thudc tinh twong tu nhau, loai bé bét cac thudc
tinh ca bi¢t, tao thanh mgt nhom chung.

- MObi nhém d6i twong dé xuat mot 16p twong tmg.

- Céc thudc tinh chung ctia nhom di twong sé ciu thanh cac thudc tinh tuong
g cta 16p duogc dé xuit.

Vi dy, trong bai toan quan li cira hang ban 6 t6. Mdi 6 t6 c6 mit trong ctia hang 1a
mot dbi twong. Mic di mdi chiée xe ¢6 mot s6 dic diém khac nhau vé nhan hiéu, gia
xe, mau sic... nhung c6 chung cac thudc tinh ctia mét chiée xe 6 t6 1a:

- Céc xe déu c6 nhin hiéu.

- Cé&c xe déu c6 mau sic

- Cac xe déu co gia ban

- Cac xe déu co cong sudt dong co

Ngoai ra, mdt s it xe co thé ¢6 thém cac thudc tinh:
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- C6 xe ¢o thé c6 dan nghe nhac

- C6 xe ¢6 thé ¢6 man hinh xem ti vi

- C6 xe ¢6 lap kinh chong nang, chong dan...

Tuy nhién, day la cac thudc tinh ca bi¢t cia mot s6 dbi tuong xe, nén khong dugc
dé xuat thanh thudc tinh cua 16p 6 t6. Do d6, ta mé hinh 16p 6 t6 v6i cac thudc tinh
chung nhét cua cac 6 6.

Lop Xe o to

Thudc tinh:

Nhan hi¢u xe

Mau xe

Gia xe

Cong suat xe (ma lyc)

Uu diém ciia viéc trivu twong héa

Nhiing vu diém cia viéc triru tugng hoa 1a:

- Tap trung vao van dé can quan tim

- Xéc dinh nhitng dic tinh thiét yéu va nhiing hanh dong can thiét

- Giam thiéu nhiing chi tiét khong can thiét

Viéc triru tuong hoéa dir li¢u 1a can thiét, boi vi khong thé mé ta tat ca cac hanh
dong va cac thudc inh ctia mot thuc thé. Van dé mau chét 1a tap trung dén nhirng hanh
vi c6t yéu va ap dung chung trong ing dung.

Triru twong héa 13 cach biéu dién nhimg dic tinh chinh va bé qua nhitng chi tiét
vun vat hodc nhiing giai thich. Khi xay dung cac 16p, ta phai st dung khai niém trtru
tuong hoéa. Vi du ta co thé dinh nghia mot 16p dé mé ta cac dbi tuong trong khong
gian hinh hoc bao gém céc thudc tinh triru twong nhu 14 kich thudce, hinh dang, mau
sdc va cac phuong thirc xac dinh trén cac thudc tinh nay.

Viéc dong goi dit liéu va cac phuong thirc vao mot don vi cdu tric 16p duge xem
nhu mot nguyén tic bao goi théng tin. Dir liéu duoc td chirc sao cho thé giéi bén
ngoai (cac ddi twong & 16p khac) khong truy nhap vao, ma chi cho phép cac phuong
thirc trong cung 16p hodc trong nhitng 16p c6 quan hé ké thira v&i nhau méi dugc
quyén truy nhdp. Chinh céc phwong thirc cta 16p s& dong vai trd nhu 13 giao dién giira
dir liéu ctia d6i twong va phan con lai ciia chuong trinh. Nguyén tic bao géi dir liéu dé
ngin cam sy truy nhap tryc tiép trong 1ap trinh dugc goi 1a su che giau thong tin.

1.2.4. Ké thira

K¢é thira 13 qua trinh ma cac dbi twong cua 16p nay duoc quyén st dung mot sb
tinh chat cta cac di twong cua 16p khac. Sy ké thira cho phép ta dinh nghia mét 16p

méi trén co sO cac 16p da ton tai. Lop méi nay, ngoai nhitng thanh phan dugc ké thira,
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s& ¢6 thém nhitng thudc tinh va cac ham méi. Nguyén 1y ké thira hd tro cho viée tao
ra ciu tric phan cép cac 16p.

Xét truong hop bai toan quan i nhan sy va sinh vién cua mét truong dai hoc. Khi
d6, ta c6 hai 16p d6i twong chinh 13 16p Nhan vién va 16p Sinh vién:

Lép Nhén vién

Thugc tinh:

Tén

Ngay sinh

Gidi tinh

Luong

Phwong thirc:

Nhap/xem tén

Nhéap/xem ngay sinh

Nhép/xem gidi tinh

Nhéap/xem luong

Lop Sinh vién

Thudc tinh:

Tén

Ngay sinh

Gioi tinh

Lop

Phwong thirc:

Nhép/xem tén

Nhéap/xem ngay sinh

Nhéap/xem gidi tinh

Nhap/xem 16p

Ta nhan thay rang hai 16p nay c6 mét sb thudc tinh va phuong thirc chung: tén,
ngay sinh, gidi tinh. Tuy nhién, khong thé loai bo cac thudc tinh ca biét dé gop chung
thanh mot 16p duy nhat, vi cac thudc tinh luong nhan vién va 16p ctia sinh vién 1a can
thiét cho viéc quan li. Van dé nay sinh nhu sau:

- Ta phai viét ma tring nhau dén hai 1an cho cac phuong thirc: nhap/xem tén,
nhap/xem ngay sinh, nhap/xem gidi tinh. RS rang diéu nay rat tén cong stc.

- Néu khi ¢6 su thay doi vé kiéu dit liéu, chang han kiéu ngay sinh dugc quan li
trong hé thong, ta phai stra lai chuong trinh hai lan.

Pé tranh ric rbi do cac van dé ndy sinh nhu vay, lap trinh huéng dbi tuong sir

dung k¥ thuat ké thira nham nhom cac phan giong nhau ciia cac 16p thanh mot 16p
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m&i, sau d6 cho cac 16p ban dau ké thira lai 16p duoc tao ra. Nhu vdy, mdi 16p thira ké
(16p dan xuit, 16p con) déu c6 cac thudc tinh va phuong thirc cua 16p bi thira ké (16p
co s0, 1op cha).

1.2.5. Twong ng boi

Twong ting béi 1 kha ning cua mot khai niém (chang han cac phép toan) cé thé
stt dung v6i nhiéu chic ning khac nhau. Vi du, phép + c6 thé biéu dién cho phép
“cong” cac sb nguyén (int), sd thuc (float), s phirc (complex) hodc xau ky tu (string)
v.v... Hanh vi ctia phép toan twong tng boi phu thude vao kiéu dir liéu ma né st dung
dé xur Iy.

Tuong tng boi dong vai quan trong trong viéc tao ra cac doi tuong co cau tric
bén trong khac nhau nhung cung dung chung mét giao dién bén ngoai (nhu tén goi).

1.2.6. Lién két dong

Lién két dong 1a dang lién két cac thil tuc va ham khi chuong trinh thyc hién 10i
g0i t6i cac ham, thu tuc d6. Nhu vay trong lién két dong, noi dung cua doan chuong
trinh Gmg véi thi tuc, ham s& khong dugc biét cho dén khi thyc hién 1oi goi téi thi
tuc, ham do.

1.2.7. Truyén théng bio

Céc d6i tugng glri va nhan thong tin véi nhau giéng nhu con ngudi trao doi véi
nhau. Chinh nguyén 1y trao d6i thong tin bang cach truyén thong bao cho phép ta dé
dang xay dung dugc hé théng mo phong gan hon nhitng hé thong trong thé gidi thuc.
Truyén théng bdo cho mot doi twong 13 yéu cau dbi twong thuc hién mot viée gi do.
Céch tng xir ctia d6i twong duoc mo ta bén trong 16p thong qua cac phuong thirc.

Trong chuong trinh, thong bao giri dén cho mot ddi tugng chinh 14 yéu cau thuc
hién mét cong viéc cu thé, nghia 1a st dung nhitng ham twong Gmg dé xir 1y di lidu da
dugc khai bao trong d6i tugng d6. Vi vay, trong thong bao phai chi ra duoc ham can
thuc hién trong ddi twgng nhan thong bao. Thong béo truyén di ciing phai xac dinh
tén d6i tuong va thong tin truyén di. Vi du, 16p CONGNHAN c6 thé hién 1a d6i twong
cu thé duge dai dién bai Hoten nhan dugc thong bao can tinh luong thong qua ham
TINHLUONG da dugc xac dinh trong 16p CONGNHAN. Thong bao d6 sé dugc xu

Iy nhu sau:

CONGNHAN.TINHLUONG (Hoten)

T T T

Péi tuong Théng tin ~ Thong bao

11



Trong chuong trinh hudng ddi trong, mdi ddi twong chi ton tai trong thoi gian
nhat dinh. Ddi trong duogc tao ra khi né duoc khai béo va s& bi huy bo khi chwong
trinh ra khoi mién xac dinh cua ddi tuong do. Sy trao ddi thong tin chi co thé thuc
hién trong thoi gian ddi tugng ton tai.

1.3. Cac budérc can thiét dé thiét ké chwong trinh theo hwéng doi twong

Chuong trinh theo hudng dbi trgng bao gdm mot tap cac dbi twong va mdi quan
hé gitta cac d6i twong voi nhau. Vi vy, 14p trinh trong ngdn ngit huéng dbi twong bao
gdm cac budc sau:

1. Xac dinh cac dang ddi tuong (16p) ciia bai toan.

2. Tim kiém cac dic tinh chung (dit liéu chung) trong cic dang ddi twong nay,
nhitng gi chung cung nhau chia xé.

3. Xéc dinh 16p co s& dya trén co s¢ cac dac tinh chung cua cac dang ddi tuong.

4. Tir 16p co s6, xay dung cac 16p din xuat chira cac thanh phan, nhiing dic tinh
khong chung con lai ctia cac dang ddi twong. Ngoai ra, ta con dua ra cc 16p ¢6 quan
hé véi cac 16p co s va 10p dan xuét.

1.4. Céc wu diém cia 1ap trinh huéng ddi twong

Céch tiép can hudng d6i twong giai quyét duoc nhiéu van dé ton tai trong qua
trinh phat trién phan mém va tao ra dugc nhimg san pham phan mém c6 chat lugng
cao. Nhitng uu diém chinh cia LTHDT la:

1. Thong qua nguyén 1y ké thira, c6 thé loai bo duoc nhitng doan chuong trinh lip
lai trong qua trinh mo6 ta cac 16p va mo rong kha nang sir dung cac 16p da dugc xay
dung.

2. Chuong trinh dugc xay dyng tir nhitng don thé (d6i twong) trao ddi v6i nhau
nén viée thiét ké va 1ap trinh s€ duogc thuc hién theo quy trinh nhét dinh chu khong
phai dua vao kinh nghiém va k¥ thuat nhu trude. Piéu nidy dam bao rit ngan dugc
thoi gian xay dung hé thong va ting ning suét lao dong.

3. Nguyén 1y che gidu thong tin giup ngudi lap trinh tao ra dugc nhitng chuong
trinh an toan khong bi thay bdi nhitng doan chuong trinh khac.

4. Co thé xay dung dugc anh xa cac doi tuong cua bai toan vao doi tuong cua
chuong trinh.

5. Cach tiép can thiét ké dat trong tdm vao ddi tugng, gitip ching ta xay dung
duoc mé hinh chi tiét va gén voi dang cai dat hon.

6. Nhiing hé théng huéng d6i tugng dé mé rong, nang cip thanh nhing hé 16n
hon.

7. K§ thuat truyén thong bao trong viéc trao d6i thong tin giita cac ddi tugng gitp

cho viéc mo ta giao di€n vdi cac hé thong bén ngoai tréd nén don gian hon.
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8. C6 thé quan 1y duoc do phire tap cia nhirg san pham phan mém.

Khong phai trong hé thng hudng d6i twong nao ciing cé tt ca cac tinh chat néu
trén. Kha nang co cac tinh chit d6 con phu thudc vao linh vuc ing dung cua du an tin
hoc va vao phuong phap thuc hién ctia nguoi phat trién phan mém.

1.5. Cac ngén ngir hwéng doi twong

Lap trinh huéng dbi twong khéng 1a dic quyén cia mot ngdn ngit ndo dic biét.
Ciing giéng nhu l4p trinh c6 cdu trac, nhitng khai niém trong 14p trinh huéng déi
tugng co6 thé cai dit trong nhitng ngdn ngit 14p trinh nhu C hodc Pascal,... Tuy nhién,
d6i v6i nhirng chuong trinh 16n thi van dé lap trinh s& trd nén phire tap. Nhitng ngdn
nglr duogc thiét ké dic biét, hd tro cho viéc mo ta, cai dit cac khai niém cua phuong
phap hudng ddi twong dugc goi chung 14 ngdn ngir ddi twong. Dya vao kha nang dap
ung cac khai niém vé huong ddi tuong, ta co thé chia ra lam hai loai:

1. Ngon ngir lap trinh dua trén d6i tuong

2. Ngbn ngit 1ap trinh hudng ddi tuong

Lap trinh dya trén dbi tuong 1a kiéu 1ap trinh hd tro chinh cho viéc bao g6i, che
gidu thong tin va dinh danh cac d6i twong. Lap trinh dua trén ddi tugng c6 nhiing dic
tinh sau:

. Bao goi dir licu

. Co ché che gidu va truy nhap dir liéu

. Tu dong tao 1ap va x6a bo cac ddi tuong
. Phép toan tai boi

Ngbn ngit hd trg cho kiéu lap trinh trén duoc goi 1a ngdn ngit 1ap trinh dya trén
d6i twong. Ngon ngit trong 16p nay khong hd trg cho viéc thuc hién ké thira va lién
két dong, chang han Ada 1a ngon ngit 1ap trinh dya trén déi twong.

Lap trinh huéng ddi tuong 13 kiéu 1ap trinh dua trén dbi twong va bo sung thém
nhiéu cau trac dé cai dit nhimg quan hé vé ké thira va lién két dong. Vi vay dic tinh
cia LTHDT c6 thé viét mot cach ngén gon nhu sau:

Céc dic tinh duya trén ddi tuong + ké thira + lién két dong.

Ngon ngit hd trg cho nhitng dic tinh trén dugce goi 1a ngon ngit LTHDT, vi du
nhu C++, Smalltalk, Object Pascal v.v...

Vi¢c chon mdt ngon ngi dé cai dat phén mém phu thudc nhiéu vao céac dic tinh
Vva yéu Ciu clia bai toan img dung, vao kha nang str dung lai ctia nhitng chuong trinh
da ¢ va vao to chirc ciia nhom tham gia xay dung phan mém.

1.6. Mot s6 ng dung ciia LTHPT

LTHDT dang dugc ing dung dé phat trién phan mém trong nhiéu linh vuc khac

nhau. Trong s6 d6, c6 ing dung quan trong va noi tiéng nhat hién nay 1a hé diéu hanh
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Windows ctua hang Microsoft da dugc phat trién dua trén ky thuat LTHDT. Mot )
nhiing linh vyc ing dung chinh cia ky thuat LTHDT bao gom:

+ Nhitng h¢ thng lam viéc theo thoi gian thyc.

+ Trong linh vuc m6 hinh héa hodc mé phong cac qua trinh

+ Céc co so dit liéu hudng ddi tuong.

+ Nhirng h¢ si€u van ban, multimedia

+ Linh vyec tri tu¢ nhan tao va cac hé chuyén gia.

+ Lap trinh song song va mang no-ron.

+ Nhitng hé tw dong hoa vin phong va trg gitp quyét dinh.
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CHUONG 2
LOP

Lé6p 1a khai niém trung tdm cua lap trinh huéng déi tuong, né 1a sy mo rong cia
cac khai niém cu trac (struct) cua C. Ngoai cac thanh phan dit liéu, 16p con chira cac
thanh phan ham, con goi 1a phuong thirc (method) hoic ham thanh vién (member
function). Lop c6 thé xem nhu mét kiéu dit lidu cac bién, mang ddi twong. Tir mot 16p
d3 dinh nghia, c6 thé tao ra nhiéu d6i twong khac nhau, mdi dbi twong cd ving nhé
riéng.

Chuong nay s€ trinh bay cach dinh nghia 16p, cach xay dung phuong thic, gidi
thich vé pham vi truy nhap, st dung cac thanh phan cua 16p, cach khai bao bién,
mang cau tric, 101 goi téi cac phuong thirc .

2.1. Dinh nghia l6p

Ct phap: Lép duge dinh nghia theo mau :

class tén_lop

{

private:  [Khai bao cac thudc tinh]

[Pinh nghia cac ham thanh phan (phuong thirc)]
public: [Khai bao cac thudc tinh]
[Pinh nghia cac ham thanh phan (phuong thirc)]
b

Thudc tinh cua 16p duoc goi 13 dir liéu thanh phan va ham duoc goi 1a phuong
thirc hodc ham thanh vién. Thudc tinh va ham duoc goi chung 13 cac thanh phan cua
16p. Cac thanh phan cua 16p dugc t chirc thanh hai ving: ving sé hitu riéng (private)
va vung dung chung (public) & quy dinh pham vi st dung ctia cac thanh phan. Néu
khong quy dinh cu thé (khong dung céac tir khoa private va public) thi C++ hiéu d6 1a
private. Cac thanh phan private chi duoc sir dung bén trong 16p (trong thin cta cac
ham thanh phan). C4c thanh phan public duoc phép sir dung & ca bén trong va bén
ngodi 16p. Cac ham khong phai 1a ham thanh phan cua 16p thi khong duoc phép sir
dung cac thanh phan nay.

Khai bdo cdc thuéc tinh cua lop: dugc thuc hién y nhu viéc khai bdo bién.
Thudc tinh ciia 16p khong thé c6 kiéu chinh cua 16p d6, nhung c6 thé 1a kiéu con trd
cua l6p nay,

Vi du:

class A
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{
A x; [/Khéng cho phép, vix cé kiéu 16p A
A *p; // Cho phép, vi p 14 con tr6 kiéu 16p A

b

Dinh nghia cdc ham thanh phan: Cac ham thanh phan c6 thé duoc xay dung
bén ngoai hodc bén trong dinh nghia 16p. Théng thudng, cic ham thanh phan don
gian, c6 it dong 1énh s& dugc viét bén trong dinh nghia 16p, con cac ham thanh phan
dai thi viét bén ngoai dinh nghia 16p. Cac ham thanh phan viét bén trong dinh nghia
16p duoc viét nhu ham thoéng thuong. Khi dinh nghia ham thanh phan ¢ bén ngoai
16p, ta dung ct phap sau day:

Kiéu trda vé ctia ham Tén 16p::Tén ham(khai bao cic tham sd)

{ [n61 dung ham]
¥

Toan tir :: dugc goi 13 toan tir phan giai mién xac dinh, dugc dung dé chi ra 16p
ma ham do6 thudc vao.

Trong than ham thanh phén, co thé su dung cac thudc tinh cua 16p, cac ham
thanh phan khac va cac ham ty do trong chwong trinh.

Chay:

e Cic thanh phan dit liéu khai bao 13 private nham bao dam nguyén Iy che dau
thong tin, bdo vé an toan dir li¢u cua 16p, khong cho phép cac ham bén ngoai xam
nhap vao dir li¢u cta 16p .

e Cic ham thanh phan khai bao 13 public c6 thé dugc goi t6i tir cac ham thanh
phan public khic trong chuong trinh .

2.2. Tao lap ddi twong

Sau khi dinh nghia 16p, ta c6 thé khai bao cac bién thudc kiéu 16p. Cac bién nay
duogc goi 1a cac ddi tugng. Cu phap khai bao bién ddi tuong nhu sau:

Tén 16p Danh sach bién ;

Dbi tuong ciing c6 thé khai bao khi dinh nghia 16p theo cii phap sau:

class tén_lop

{
} <Danh_séch_bién>;

M&i dbi trong sau khi khai bao s& duoc cip phat mot ving nhé riéng dé chira cac

thudc tinh ctia chung. Khong c6 ving nhé riéng dé chtra cac ham thanh phan cho mdi
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d6i twong. Cac ham thanh phan s& duoc st dung chung cho tit ca cac ddi tuong cing
16p.
2.3. Truy nhap t6i cic thanh phan cia 16p
e Pé truy nhap dén dit lidu thanh phan cia 16p, ta dung cu phap:
Tén_ddi_twong. Tén_thudc_tinh
Can chu ¥ rang dir liéu thanh phan riéng chi c6 thé dugc truy nhip boi nhitng
ham thanh phan caa ciing mét 16p, ddi twong ctia 16p ciling khong thé truy nhap.
e Pé sir dung cac ham thanh phan cua 16p, ta dung ct phap:
Tén_ddi_twong. Tén_ham (Cac khai béo tham sé thuc su)
Vidu 3.1
#include <conio.h>
#include <iostream.h>
class DIEM
{
private :
intx,y;
public :
void nhapsl()
{
cout << "\n Nhap hoanh do va tung do cua diem:";
cin >>x>>y |
}
void hienthi()
{ cout<<"\n x =" <<x<<M"y = "<<y<<endl;}
s
void main()
{ clrscr();
DIEM d1;
d1.nhapsl();
d1.hienthi();
getch();
b
Vidu 3.2
#include <conio.h>
#include <iostream.h>
class A
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{intm,n;
public :
void nhap()

cout << "\n Nhap hai so nguyen : " ;
cin>>m>>n ;

ky

int max()

{

return m>n?m:n;
}
void hienthi()
{ cout<<"™\n Thanh phan du lieu lon nhat x ="
<<max()<<endl;}
2
void main ()
{ clrscr();
A ob;
ob.nhap();
ob.hienthi();
getch();
b
Chl y: Cac ham tu do c6 thé co cac ddi 1a ddi twong nhung trong than ham
khong thé truy nhap dén cac thudc tinh cia 16p. Vi du gia str d dinh nghia 16p:
class DIEM

{
private :
double x,y ; // toa do cua diem
public :
void nhapsl()
{
cout << “Toadox,y:“;
cin >> x>>y ;
}
void in()
{
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9999 99 99 .
cout << “x =7<<x<< y="<<y ;

b
Dung 16p DIEM, ta xay dyng ham tu do tinh d6 dai cia doan thing di qua hai
diém nhu sau :
double do_dai ( DIEM d1, DIEM d2)

{

return sqrt(pow(d1.x-d2.x,2) + pow(dl.y-d2.y,2));

}

Chuong trinh dich s& bao béo 15i ddi v6i ham nay. Béi vi trong than ham khéng
cho phép st dung cac thudc tinh d1.x,d2.x,d1.y cta cac ddi tuong d1 va d2 thude 16p
DIEM .

Vi du 2.3 Vi du sau minh hoa viéc str dung ham thanh phan véi tham sé mic
dinh:

#include <iostream.h>

#include <conio.h>

class Box
{

private:

int dai;

int rong;

int cao;
public:
int get_thetich(int Ith,int wdth = 2,int ht = 3);
I3

int Box::get_thetich(int I, int w, int h)

dai = I;

rong = w;

cao = h;

cout<< dai<<'\t'<< rong<<‘\t'<<cao<<'\t’;
return dai * rong * cao;

void main()

Box ob;
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intx=10,y=12,z=15;
cout <<"Dai Rong Cao Thetich\n";
cout << ob.get_thetich(x, y, z) << ™\n";
cout << ob.get_thetich(x, y) << ™\n";
cout << ob.get_thetich(x) << "\n";
cout << ob.get_thetich(x, 7) << ™\n";
cout << ob.get_thetich(5, 5, 5) << "\n";
getch();

Két qua chuong trinh nhu sau:
Dai Rong Cao Thetich

10 12 15 1800

10 12 3 360

102 360

1073210

555125

Vi du 2.4 Vi du sau minh hoa viéc stt dung ham inline trong 16p:
#include <iostream.h>
#include <string.h>
#include <conio.h>
class phrase
{
private:
char dongtu[10];
char danhtu[10];
char cumtu[25];
public:
phrase();
inline void set_danhtu(char* in_danhtu);
inline void set_dongtu(char* in_dongtu);
inline char* get_phrase(void);
o
void phrase::phrase()

{
strcpy(danhtu,");
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strcpy(dongtu,™);
strcpy(cumtu,");

b
inline void phrase::set_danhtu(char* in_danhtu)
{
strcpy(danhtu, in_danhtu);
b
inline void phrase::set_dongtu(char* in_dongtu)
{
strcpy(dongtu, in_dongtu);
¥
inline char* phrase::get_phrase(void)
{

strcpy(cumtu,dongtu);
strcat(cumtu,"” the ");
strcat(cumtu,danhtu);
return cumtu;

¥

void main()
{

phrase text;

cout << "Cum tu la: -> " << text.get_phrase()
<< "\n";

text.set_danhtu(*'file");

cout<<"Cumtula:->"<<
text.get_phrase()<<"\n";

text.set_dongtu("Save");

cout<<"Cumtula:->"<<
text.get_phrase()<<"\n";

text.set_danhtu("program");

cout<<"Cumtula:->"<<
text.get_phrase()<<"\n";

Két qua chuong trinh nhu sau:
Cumtu la: ->the
Cum tu la : -> the file
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Cum tu la : -> Save the file
Cum tu la : -> Save the program

Vi du 3.5 Vi du sau minh hoa viéc st dung tir khoda const trong 16p:
#include <iostream.h>
#include <conio.h>
class constants
{
private:
int number;
public:
void print_it(const int data_value);
o
void constants::print_it(const int data_value)
{
number = data_value;
cout << number << "\n":

¥

void main()
{
constants num;
const int START = 3;
const int STOP = 6;
int index;
for (index=START; index<=STOP; index++)
{
cout<< "index =" ;
num.print_it(index);
COut<< "START =";
num.print_it(START);
}
getch();
}
Két qua chuong trinh nhu sau:
index =3
START =3
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index = 4
START =3
index =5
START =3
index = 6
START =3
2.4. Con tro ddi twong
Con tro d6i tuong dung dé chua dija chi cua bién dbi tuong, dugc khai bao nhu
Sau :
Tén l6p * Tén _con_trd;
Vi du : Dung 16p DIEM, ta c¢6 thé khai bao:
DIEM *pl, *p2, *p3; //Khaibdo 3 con tro pl, p2, p3
DIEM d1,d2; //Khai bao hai ddi tuong d1, d2
DIEM d[20]; // Khai bao mang ddi tuong
C6 thé thyc hién cau Iénh
pl =&d2; //pl chtra dia chi cua d2, p1 tré to1 d2
p2 =d; // p2 trod toi ddu mang d
p3 =new DIEM //tao mot dbi tuong va chura dia chi cia n6 vao p3
Pé truy xuat cac thanh phan cia 16p tir con tré dbi twong, ta viét nhu sau
Tén con_trd -> Tén_thudc tinh
Tén _con_tré -> Tén_ham(cac tham s thyc sy)
Néu con tro chira dau dia chi cia mang, c6 thé dung con tro nhu tén mang.
Vidu 2.6
#include <iostream.h>
#include <conio.h>
class mhang
{ int maso;
float gia;
public: void getdata(int a, float b)
{maso= a; gia=b;}
void show()
{ cout << "maso" << maso<< endl;
cout << "gia" << gia<<endl;
b
h

const int k=5;
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void main()

{ clrscr();
mhang *p = new mhang[Kk];
mhang *d = p;
int X,i;
float y;

cout<<™\nNhap vao du lieu 5 mat hang :";
for (i = 0; i <k; i++)
{ cout <<"\nNhap ma hang va don gia cho mat hang thu " <<i+1;
Cin>>x>>y;
p -> getdata(x,y);
p++}
for (I=0;1<k; i++)
{ cout <<"\nMat hang thu:"<<i+1<<
endl:
d -> show();
d++;
}
getch();

}

2.5. Con tré this

MJdi ham thanh phan cta 16p c6 mot tham sb an, d6 1a con trd this. Con tro this
tré dén timg ddi tugng cu thé. Ta hiy xem lai ham nhapsl() ctia 16p DIEM trong vi du
O trén:

void nhapsl()

{

cout << "\n Nhap hoanh do va tung do cua diem : ";
cin >>x>>y;

}

Trong ham nay ta st dung tén cédc thudc tinh x,y mot cach don doc. Diéu nay
dudong nhu méu thuan voi quy tic sit dung thude tinh. Tuy nhién né duoc 1y giai nhu
sau: C++ st dung mdt con tro dac biét trong cac ham thanh phén. Céac thudc tinh viét
trong ham thanh phan duoc hiéu 1a thudc mot ddi twong do con tré this tré toi. Nhu
vay ham nhapsl() c¢6 thé viét mot cach tuong minh nhu sau:

void nhapsl()

{
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cout << "\n Nhap hoanh do va tung do cua diem:" ;
cin >>this->x>>this->y ;
}

Con tr6 this 1a dbi thi nhat ctia ham thanh phan. Khi mét 101 goi ham thanh phan
dugc phat ra boi mot ddi twong thi tham s truyén cho con trd this chinh 1a dia chi
ctia ddi tugng do.

Vi du: Xét mot 101 goi tdi ham nhapsl() :

DIEM d1;

d1.nhapsl();

Trong treong hop nay cua dl thi this =&d1. Do d6 this -> x chinh la d1.x va
this->y chinh la dl1.y

ChU y: Ngoai tham s6 dic biét this khong xuat hién mot cach tuong minh, ham
thanh phan 16p c6 thé c6 cac tham s6 khac duoc khai bao nhu trong cac ham thong
thuong.

Vidu 3.7

#include <iostream.h>

#include <conio.h>

class time

{inth,m;

public :

void nhap(int h1, int m1)

{h=hl;m=m1l;}

void hienthi(void)

{ cout <<h << " gio "<<m << " phut"<<endl;}

void tong(time, time);

b

void time::tong(time t1, time t2)

{ m=tl.m+t2.m; /lthis->m = t1.m+ t2.m;

h= m/60; /Ithis->h = this->m/60;
m= m%60; [/Ithis->m = this->m%60;
h = h+t1.h+t2.h; [/Ithis->h = this->h + t1.h+t2.h;

}

void main()

{

clrscr();

time ob1, ob2,0b3;
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obl.nhap(2,45);

ob2.nhap(5,40);

ob3.tong(ob1,0b2);

cout <<"object 1 ="; obl.hienthi();

cout <<"object 2 ="; ob2. hienthi();

cout <<"object 3 ="; ob3. hienthi();

getch();

b

Chuong trinh cho két qua nhu sau :

object 1 = 2 gio 45 phut

object 2 = 5 gio 40 phut

object 3 = 8 gio 25 phut

2.6. Ham ban

Trong thuc té thuong xdy ra trudng hop c6 mét sé 16p can st dung chung mot
ham. C++ giai quyét van dé nay bang cach dung ham ban. Dé mot ham tré thanh ban
ctia mot 16p, 6 2 cach viét:

Céch 1: Dung tir khéa friend dé khai bao ham trong 16p va xay dung ham bén
ngoai nhu cac ham thong thudng (khong dung tir khoa friend). Mau viét nhu sau

class A
{
private :
/I Khai bao cac thudc tinh
public :
// Khai bao cac ham ban cua 16p A
friend void f1 (...) ;
friend double 12 (...) ;
}
// Xay dung cac ham f1,f2,f3
void f1 (...)
{
}
double f2 (...)
{
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}
Céch 2: Dung tir khoa friend dé x4y dung ham trong dinh nghia 16p . Mau viét
nhu sau :
class A

{
private :
// Khai bao cac thudc tinh
public :

// Khai bdo cac ham ban cua 16p A
void f1 (...)
{

}
double f2 (...)

{

}i

Ham ban c6 nhirng tinh chit sau:

- Ham ban khong phai 12 ham thanh phan cua 16p.

- Viéc truy nhép t61 ham ban dugc thuc hién nhu ham thong thuong.

- Trong than ham ban cta mot 16p c6 thé truy nhap téi cac thudc tinh cia d6i
twong thudc 16p nay. Pay 1a sy khac nhau duy nhat gitta ham ban va ham thong
thuong.

- Mot ham c6 thé 1a ban cua nhiéu 16p. Liuc d6 né ¢6 quyén truy nhap t6i tat ca
cac thudc tinh cta cac dbi tugng trong cac 16p niy. Dé lam cho ham f trg thanh ban
ctia cac 10p A, B va C ta str dung mau viét sau :

class A ; /Khai bao trudc 16p A
class B ; // Khai bao trudc 16p B
class C ; // Khai bao trudc 16p C
// Binh nghia 16p A

class A

{
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// Khai bao fla ban cia A
friend void f(... )

};
// Pinh nghia l6p B
class B
{
// Khai bao f'la ban cua B
friend void f(...)
3
// Pinh nghia l6p C
class C
{
// Khai bao f'la ban cia C
friend void f(...)
s
// Xay dung ham f
void f(...)
{
s
Vidu 2.8

#include <iostream.h>
#include <conio.h>
class sophuc
{float a,b;
public: sophuc() {}
sophuc(float x, float y)
{a=x; b=y}
friend sophuc tong(sophuc,sophuc);
friend void hienthi(sophuc);
o
sophuc tong(sophuc c1,sophuc c2)
{sophuc c3;
c3.a=cl.a+c2.a;
c3.b=cl.b+c2.b;
return (c3);
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¥

void hienthi(sophuc c)
{cout<<c.a<<" + "<<c.b<<"i"<<endl; }
void main()
{ clrscr();
sophuc d1 (2.1,3.4);
sophuc d2 (1.2,2.3) ;
sophuc d3 ;
d3 = tong(d1,d2);
cout<<"d1=";hienthi(dl);
cout<<"d2=";hienthi(d2);
cout<<"d3=";hienthi(d3);
getch();
¥

Chuong trinh cho két qua nhu sau :
d1=2.1+3.4i
d2=1.2+2.3i
d3=3.3+5.7i

Vidu 2.9
#include <iostream.h>
#include <conio.h>
class LOP1;
class LOP2
{
intv2;
public:
void nhap(int a)
{v2=a;}
void hienthi(void)
{ cout<<v2<<"\n";}
friend void traodoi(LOP1 &, LOP2 &);
}
class LOP1
{
intvl;
29



public:
void nhap(int a)
{vl=a;}
void hienthi(void)
{ cout<<vl<<"\n";}
friend void traodoi(LOP1 &, LOP2 &);
o
void traodoi(LOP1 &x, LOP2 &y)
{
intt=x.vl;
X.vl=y.v2;
y.Vv2 =t;
¥
void main()
{
clrscr();
LOP1 obl;
LOP2 ob2;
obl.nhap(150);
ob2.nhap(200);
cout << "Gia tri ban dau :" << ™\n";
obl.hienthi();
ob2.hienthi();
traodoi(obl, ob2); //Thuc hien hoan doi
cout << "Gia tri sau khi thay doi:" << "\n";
ob1.hienthi();
ob2.hienthi();
getch();
}
Chuong trinh cho két qua nhu sau:
Giatri ban dau :
150
200
Gia tri sau khi thay doi:
200
150
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2.7. Dir liéu thanh phan tinh va ham thanh phan tinh

2.7.1. Dit li¢u thanh phan tinh

Dit liéu thanh phan tinh duoc khai bao bang tir khoa static va dugc cp phat mot
vung nhi ¢b dinh, né ton tai ngay ca khi 16p chua c6 mot ddi twong nao ca. Dit lidu

thanh phan tinh 1a chung cho ca 16p, né khong phai 1a riéng cua mdi déi twong, vi du:

class A

{

private:

static int ts; / Thanh phan tinh
int x;

b

A u, v; // Khai bao 2 d6i twong

Giita cac thanh phan x va ts ¢6 su khac nhau nhu sau: u.x va v.x ¢6 2 ving nhd
khac nhau, trong khi u.ts va v.ts chi la mgt, chung cung biéu thi mot vung nhd, thanh
phan ts ton tai ngay khi u va v chua khai béo.

Pé biéu thi thanh phan tinh, ta c6 thé dung tén 16p, vi du: A::ts

Khai bao va khéi gan gia tri cho thanh phan tinh: Thanh phan tinh s& dugc
cAp phat bo nhé va khoi gan gia tri du bang mot cau 1énh khai bao dit sau dinh nghia
16p theo mau nhu sau:

int A:ts; // Khoi gan cho ts gid tri 0

int A:its = 1234, // Khoi géan cho ts gia tri 1234

Ch0 y: Khi chua khai béo thi thanh phan tinh chua ton tai. Hiy xem chuong trinh
sau:

Vidu 2.10

#include <conio.h>

#include <iostream.h>

class HDBH

{

private:

char *tenhang;

double tienban;

static int tshd;

static double tstienban;

public:
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static void in()
{
cout <<”\n” << tshd;

cout <<”\n” << tstienban;

}

h

void main ()

{

HDBH::in();

getch();

¥

Cac thanh phan tinh tshd va tstienban chua khai bao, nén chua ton tai. Vi vy cac
ciu 1énh in gia tri cic thanh phan nay trong ham in() 13 khong thé duoc. Khi dich
chuong trinh, s& nhan dugc cac thong bao 16i. C6 thé sira chuwong trinh trén bang cach
dua vao cac 1énh khai bao cac thanh phan tinh tshd va tstienban nhu sau:

Vidu 2.11

#include <conio.h>

#include <iostream.h>

class HDBH

{

private:

int shd;

char *tenhang;

double tienban;

static int tshd;

static double tstienban;

public:

static void in()

{

cout <<”\n” <<tshd;

cout <<”\n” <<tstienban;

}

h

int HDBH::tshd=5

double HDBH::tstienban=20000.0;

void main()

32



{

HDBH::in();

getch();

¥

2.7.2. Ham thanh phan tinh

Ham thanh phén tinh duoc viét theo mot trong hai cach:

- Dung tir khoa static dat trudc dinh nghia ham thanh phan viét bén trong dinh
nghia 16p.

- Néu ham thanh phan xay dung bén ngoai dinh nghia 16p, thi dung tir khoa static
dit truée khai bao ham thanh phan bén trong dinh nghia 16p. Khong cho phép dung tir
khoa static dat true dinh nghia ham thanh phan viét bén ngoai dinh nghia 16p.

Cdc ddic tinh ciia ham thanh phan tinh:

- Ham thanh phan tinh 13 chung cho toan bo 16p va khong 18 thudc vao mot dbi
tugng cu thé, nd ton tai ngay khi 16p chua c6 dbi twong nao.

- Loi goi ham thanh phan tinh nhu sau:

Tén 16p :: Tén ham thanh phan tinh(cac tham sé thuc su)

- Vi ham thanh phan tinh 14 doc 1ap véi cac dbi twong, nén khong thé dung ham
thanh phan tinh dé xtr 1y dit liéu cua cac ddi twong trong 101 goi phuong thirc tinh. No6i
cach khac khong cho phép truy nhdp cac thudc tinh (trtr thudc tinh tinh) trong than
ham thanh phén tinh. Poan chwong trinh sau minh hoa diéu nay:

class HDBH

{

private:

int shd;

char *tenhang;

double tienban;

static int tshd,

static double tstienban;
public:

static void in()

{
cout <<”\n” << tshd;
cout << "\n” << tstienban;
cout <<”\n”<< tenhang /oi

cout <<”\n” << tienban; //loi
}
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}

Vidu 2.12

#include <iostream.h>

#include <conio.h>

class A

{

int m;
static int n; //n la bien tinh
public: void set_m(void) { m= ++n;}
void show_m(void)
{

cout << "\n Doi tuong thu:" << m << endl;

¥

static void show_n(void)

{
cout<<"m="<<n<<endl
b

b

int A::n=1; //khoi gan gia tri ban dau 1 cho bien tinh n

void main()

{
clrscr();
Atl, t2;
tl.set m();
t2.set m();
A::show _n();
At3;
t3.set m();
A::show_n();
tl.show_m();
t2.show_m();
t3.show_m();
getch();

}

Két qua chuong trinh trén la:
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m=3

m=4

Doi tuong thu : 2

Doi tuong thu : 3

Doi tuong thu : 4

2.8. Ham tao (constructor)

Ham tao 1a mdt ham thanh phén dac biét cua 16p lam nhiém vu tao 1ap mot
d6i twrong méi. Chuong trinh dich s& cip phat bd nhd cho ddi tugng, sau d6 s& goi dén
ham tao. Ham tao s€ khdi gan gia tri cho céc thudc tinh cua ddi tuong va cé thé thuc
hién mot sd cong viéc khac nham chuan bi cho ddi tuong moi. Khi xay dung ham tao
can luu y nhitng dic tinh sau cia ham tao:

- Tén ham tao trung vai tén cua 16p.
- Ham tao khong c6 kiéu tra vé.
- Ham tao phai dugc khai bao trong viung public.
- Ham tao c6 thé dugc xay dung bén trong hodc bén ngoai dinh nghia 16p.
- Ham tao c6 thé c6 tham sd hodc khoéng c6 tham $0.
- Trong mot 16p o thé c¢6 nhidu ham tao (cung tén nhung khéac cac tham sd).
Vidu 3.13
class DIEM
{
private:

int x,y;
public:

DIEM() //Ham tao khong tham so

{

X=y=0;
}
DIEM(int x1, int y1) //Ham tao co tham so
{
X =x1;y=y1,
b
//Cac thanh phan khac

)3
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Cha y 1: Néu 16p khong c6 ham tao, chuwong trinh dich s& cung cip mot ham tao
mac dinh khong ddi, ham nay thuc chét khong lam gi ca. Nhu vay mot ddi tuong tao
ra chi duoc cép phat bd nhd, con cac thudc tinh cia né chua dugce xac dinh.

Vidu 3.14

#include <conio.h>

#inlcule <iostream.h>

class DIEM

{

private:

int x,y;

public:

void in()

cout <<’\n” << y <<’ <<m:

9

h
void main()
{

DIEM d;

d.in();

DIEM *p;

p= new DIEM [10];

clrscr();

d.in();

for (int i=0;1<10;++i)

(p+i)->in();

getch();

}

Chuy 2:

e Khi mot dbi tuong duoc khai bao thi ham tao cta 16p tuong tng s€ tu dong thuc
hién va khdi gan gid tri cho céc thude tinh cua dbi tuong. Dua vao céc tham s6 trong
khai bdo ma chuong trinh dich sé& biét can goi dén ham tao nao.

e Khi khai bdo méang ddi twong khong cho phép dung cac tham s dé khoi gan
cho céc thudc tinh cia cac ddi tuong mang.

e Cau Iénh khai bao mét bién ddi tuong s€ goi td1 ham tao mot lan.

e Cau Iénh khai bdo mdt mang n dbi tuong s€ goi td1 ham tao mac dinh n lan.
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e V6i cac ham c6 cac tham sb kiéu 16p, thi chung chi xem 1a cac tham s6 hinh
thirc, vi vay khai bao tham s trong dong dau ctia ham s& khong tao ra ddi tuong méi
va do d6 khong goi to1 cac ham tao.

Vidu 3.15

#include <conio.h>

#include <iostream.h>

#include <iomanip.h>

class DIEM

{

private:

int x,y;

public:

DIEM()

{

X=y=0;
b

DIEM(int x1, int y1)
{
X=x1;y=yl;
}
friend void in(DIEM d)

{

cout <<"\n" << d.x <<" " << dy;
¥
void in()

{

cout <<"\n" << x << " <<y

¥
void main()
{
DIEM d1;
DIEM d2(2,3);
DIEM *d;
d = new DIEM (5,6);
clrscr();
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in(d1); // Goi ham ban in()
d2.in(); // Goi ham thanh phan in()
in(*d); // Goi ham ban in()
DIEM(2,2).in();// Goi ham thanh phan in()
DIEM t[3]; // 3 lan goi ham tao khong doi
DIEM *q; // Goi ham tao khong doi
int n;
cout<<"\nN=";
cin >>n;
g = new DIEM [n+1]; //n+1 lan goi ham tao khong doi
for (int i=0;i<=n;++i)
q[i]=DIEM (3+i,4+1);//n+1 lan goi ham tao co doi
for (i=0;i1<=n;++i)
g[il.in(); // Goi ham thanh phan in()
for (i=0;i<=n;++i)
DIEM(5+i,6+i).in(); //Goi ham thanh phan in()
getch();
}

Chay 3: Néu trong 16p da c6 it nhat mot ham tao, thi ham tao mic dinh s& khong
duoc phat sinh nita. Khi d6 moi cau lénh xay dung ddi twong méi déu s& goi dén mot
ham tao cta 16p. Néu khong tim thdy ham tao can goi thi chuwong trinh dich s& bao 1.
Diéu nay thuong xay ra khi ching ta khong xay dung ham tao khong d6i, nhung lai
st dung céc khai bao khong tham s nhu vi du sau:

Vidu 3.16

#include <conio.h>

#include <iostream.h>

class DIEM

{

private:

int x,y;

public:

DIEM(int x1, int y1)
{
x=x1; y=y1;
}

void in()

38



{
cout << “In” << x << 7 <<y << << m;
¥
jo
void main()
{
DIEM d1(200,200); // Goi ham tao co doi
DIEM d2; // Loi, goi ham tao khong doi
d2= DIEM_DH (3,5); // Goi ham tao co doi
di.in();
d2.in();
getch();
b
Trong vi du nay, cau 1énh DIEM d2; trong ham main() s€ bi chuong trinh
dich bao 16i. Béi vi 1énh nay s€ goi td1 ham tao khong ddi, ma ham tao nay chua dugc
xay dung. C6 thé khic phuc diéu nay bang cach chon mét trong hai giai phap sau:
- Xay dung thém ham tao khong dbi.
- Gan gia tri mac dinh cho tat ca cac doi x1, yl ctia ham tao da xay dung & trén.
Theo giai phap thir 2, chuong trinh trén c6 thé sira lai nhu sau:
Vidu 3.17
#include <conio.h>
#include <iostream.h>

class DIEM
{
private:
int x,y;
public:
DIEM(int x1=0, int y1=0)
{
x=x1;y=yl;
}
void in()
{
Cout << sc\n” << X << @ 9 <<y<<” b3 << m,
}
¥
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void main()
{
DIEM d1(2,3); //Goi ham tao,khong dung tham so mac dinh
DIEM d2; //Goi ham tao, dung tham so mac dinh
d2= DIEM(6,7);//Goi ham tao,khong dung tham so mac dinh
d1.in();
d2.in();
getch(); }
Vidu 3.18
#include <iostream.h>
#include <conio.h>
class rectangle
{
private:
int dai;
int rong;
static int extra_data;
public:
rectangle();
void set(int new_dai, int new_rong);
int get_area();
int get_extra();
o
int rectangle::extra_data;
rectangle::rectangle()
{
dai = 8;
rong = 8;
extra_data =1;

¥

void rectangle::set(int new_dai,int new_rong)

{
dai = new_dai;
rong = new_rong;

¥

int rectangle::get_area()
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return (dai * rong);

}

int rectangle::get_extra()
{
return extra_data++; }
void main()
{
rectangle small, medium, large;
small.set(5, 7);
large.set(15, 20);
cout<<"Dien tich la : "<<small.get_area()<<"\n";
cout<<"Dien tich la : "<<
medium.get_area()<<"\n";
cout<<"Dien tich la : "<<large.get_area()<<"\n";
cout <<"Gia tri du lieu tinh la ; "<<
small.get_extra()<<"\n";
cout <<"Gia tri du lieu tinh la : <<
medium.get_extra()<<"\n";
cout <<"Gia tri du lieu tinh la : "<<
large.get_extra()<<"\n";

}
Chuwong trinh cho két qua nhu sau :
Dientichla: 35

Dientich la: 64

Dien tich la : 300
Giatridu lieutinhla: 1
Giatridu lieutinh la: 2
Giatridu lieutinhla: 3
2.9. Ham tao sao chép
2.9.1. Ham tao sao chép mac dinh
Gia str da dinh nghia mét 16p ABC nao do. Khi do:
- Ta c6 thé dung cdu l1énh khai bao hodc cip phat b nhd dé tao cac ddi
tuong mai, vi du:
ABC pl, p2;
ABC *p = new ABC,;
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- Ta cling co thé dung Iénh khai bao dé tao mot dbi tuong mai tr mot dbi tuong
da ton tai, vi du:
ABC u;
ABC v(u); // Tao vtheou
Cau 1énh nay c6 y nghia nhu sau:

- Néu trong 16p ABC chua x4y dung ham tao sao chép, thi cau 1énh nay s&
€01 td1 mot ham tao sao chép mac dinh ciia C++. Ham nay s€ sao chép ndi dung tung
bit cua u vao céc bit tuong ing cia v. Nhu vay cac vung nhé cia u va v s€ c6 noi
dung nhu nhau.

- Néu trong 16p ABC d3 c6 ham tao sao chép thi ciu lénh:
PS v(u);
sé tao ra d6i tuong maéi v, sau dé goi td1 ham tao sao chép dé khoi gan v theo u.
Vi du sau minh hoa cach dung ham tao sao chép méac dinh:
Trong chuong trinh dua vao 16p PS (phan s6):

+ Céc thudc tinh gom: t (tr s6) va m (mau).

+ Trong 16p ma khong c6 phuong thirc nao ca ma chi c6 hai ham ban la
cac ham toan tr nhap (>>) va xuat (<<).

+ N1 dung chuong trinh 1a: Dung I¢nh khai bao dé tao mot doi tuong u
(kiéu PS) c¢6 ndi dung nhu ddi tugng da co d.

Vidu 2.19

#include <conio.h>

#include <iostream.h>

class PS

{

private: intt,m;

public:

friend ostream& operator<< (ostream& os,const PS &p)

{

OS<<" - "<<pt<<"/"<<pm,
return os;

}

friend istream& operator>> (istream& is, PS &p)

{

cout <<" Nhap tu vamau : ";
is>>p.t>>p.m;
return is;
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}
h
void main()
{
PS d;
cout <<"\n Nhap phan so d"; cin>>d;
cout<<"\n PS d "<<d;
PS u(d);
cout<<"\n PS u "<<u;
getch();
}
2.9.2. Ham tao sao chép
Ham tao sao chép sir dung mot ddi kiéu tham chiéu d6i twong dé khoi gan cho d6i
twong méi va duge viét theo miu sau:
Tén_16p (const Tén 16p &ob)
{
// Cac cau lénh dung cac thudc tinh cia doi twong ob dé khaoi gan
// cho cac thudc tinh cta ddi tuong mai
}
Vi du:
class PS
{ private: int t, m;
public:
PS(const PS &p)
{
t=p.t;
m=p.m;

¥

jo
Ham tao sao chép trong vi du trén khong khac gi ham tao sao chép mac dinh.
Chay:
- Néu 16p khong c6 cac thude tinh kiéu con tro hodc tham chiéu thi dung ham tao
sao chép mac dinh la du.
- Néu 16p c6 céac thudc tinh con tré hodc tham chiéu, thi ham tao sao chép mac

dinh chua dap Gmg duoc yéu cau.
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class DT

{
private:
int n; // Bac da thuc
double *a; // Tro toi vung nho chua cac he so da thuc a0, al, ...
public:
DT()
{
n=0;a=NULL;
}
DT(int nl)
{
n=nl;
a = new double[n1+1];
}
friend ostream& operator<< (ostream& os,const DT &d);
friend istream& operator>> (istream& is,DT &d);
)

Bay gio chung ta hay theo ddi xem viéc dung ham tao mac dinh trong doan
chuong trinh sau s& dan dén sai 1am nhu thé nao:

DT d;

cin >>d;

/* Nhap d6i tuong d gébm: nhap mot sé nguyén duong va gan cho d.n, cip
phat ving nhd cho d.n, nhap cac hé sd cua da thirc va chira vao ving nhé duoc cip
phat

*/

DT u(d);

/* Dung ham tao mic dinh dé xay dung d6i twong u theo d. Két qua: u.n = d.n
va u.a = d.a. Nhu vay hai con tr6 u.a va d.a cing tré6 dén mot ving nhd.

*/

Nhan xét: Muc dich cua ta 1a tao ra mdt ddi tuong u giéng nhu d, nhung doc 1ap
v6i d. Nghia 13 khi d thay ddi thi u khong bi anh huéng gi. Thé nhung muc tiéu nay
khong dat duogc, vi u va d c6 chung mdt viing nh¢ chtra hé s6 cua da thuc, nén khi stra
d6i cac hé s cua da thirc trong d thi cac hé sé cta da thire trong u ciing thay ddi theo.

Con mot trudng hop nita ciing dan dén 16i 1a khi mot trong hai déi tuong u va d bi giai
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phong (thu hdi ving nhé chira da thirc) thi ddi twong con lai ciing s& khéng con ving
nhd nira.
Vi duy sau s& minh hoa nhdn xét trén: Khi d thay dbi thi u ciing thay d6i va nguoc
lai khi u thay ddi thi d ciing thay doi theo.
Vidu 2.20
#include <conio.h>
#include <iostream.h>
#include <math.h>
class DT
{
private:
int n; // Bac da thuc
double *a; // Tro toi vung nho chua cac he
//so da thuc ap,az,...
public:
DT()
{
this->n=0; this->a=NULL;
b
DT(int nl)
{
this->n=n1;
this->a= new double[n1+1];
b
friend ostream& operator<< (ostream& os,const DT &d);
friend istreamé& operator>> (istream& is,DT &d);
o
ostream& operator<< (ostream& os,const DT &d)
{
0s<<" Cacheso™
for (int i=0; i<=d.n; ++i)
0s << d.afi]<<" ",
return os;

¥

istream& operator>> (istream& is,DT &d)

{
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if (d.a!=NULL) delete d.a;
cout << "\nBac da thuc:";
cin >>d.n;
d.a = new double[d.n+1];
cout<<"Nhap cac he so da thuc:\n";
for (int i=0 ; i<=d.n ; ++i)
{
cout<<"He so bac"<< i << "=";
is >> d.a[i];
¥

return is;

¥

void main()
{
DT d;
clrscr();
cout<<"\nNhap da thuc d" ; cin >> d;
DT u(d);
cout <<"\nDa thuc d" << d;
cout <<"\nDa thuc u" << u;
cout <<"\nNhap da thuc d" << d ; cin >> d;
cout <<"\nDa thuc d" << d;
cout <<"\nDa thuc u" << u;
cout <<"\nDa thuc u" << u; cin >> u;
cout <<"\nDa thuc d" << d:
cout <<"\nDa thuc u" << u:
getch();
}
Vi du 3.21 Vi dy sau minh hoa vé ham tao sao chép:
#include <conio.h>
#include <iostream.h>
#include <math.h>
class DT
{
private:
int n; // Bac da thuc
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double *a; // Tro toi vung nho chua cac da thuc
/a0, al,...

public:
DT()
{
this->n=0; this->a=NULL;
}
DT(int nl)
{
this->n=n1;
this->a= new double[n1+1];
}
DT(const DT &d);

friend ostream& operator<< (ostream& os,const DT &d);
friend istream& operator>> (istream& is,DT &d);

¥

DT::DT(const DT &d)
{

this->n =d.n;

this->a = new double[d.n+1];

for (int i=0;i<=d.n;++i)

this->a[i] = d.a[i];

b

ostreamé& operator<< (ostream& os,const DT &d)
{

0s<<"-Cac he so (tu ao): ";

for (int i=0 ; i<=d.n ; ++i)

0s << d.a[i] <<"";

return os;

¥

istream& operator>> (istream& is,DT &d)
{
if (d.a!'=NULL) delete d.a;
cout << "\n Bac da thuc:";
cin >>d.n;
d.a = new double[d.n+1];
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cout << "Nhap cac he so da thuc:\n";
for (inti=0 ; i<=d.n; ++i)

{
cout << "He so bac " <<i << "=",
is >> d.ali];

¥

return is;

}

void main()

{
DT d;
clrscr();
cout <<"\nNhap da thucd " ; cin >> d;
DT u(d);

cout << "\nDa thuc d " << d;

cout << "\nDa thuc u " << u;

cout << "\nNhap da thuc d *'; cin >> d;
cout << "\nDa thuc d " << d;

cout << "\nDa thuc u " << u;

cout << "\nNhap da thuc u " ; cin >> u;
cout << "\nDa thuc d " << d;

cout << "\nDa thuc u " << u;

getch();

b

2.10. Ham huy (destructor)

Ham huy 12 mot ham thanh phan cta 16p, c6 chirc ning nguoc voi ham tao. Ham
huy dugc goi trude khi giai phong mot ddi tuong dé thuc hién mot sd cong viéc cod
tinh “don dep” trudc khi dbi twong dugc huy bo, vi du giai phong mot ving nhé ma
d6i twong dang quan 1y, xoa dbi twong khoi man hinh néu nhu n6 dang hién thi...Viéc
huy bo d6i tuong thudng xay ra trong 2 trudng hop sau:

- Trong céac toan tir va ham gidi phong bd nhé nhu delete, free...

- Giai phéng céc bién, mang cuc b khi thoat khéi ham, phurong thic.

Néu trong 16p khong dinh nghia ham huy thi mot ham huy méac dinh khong 1am gi
ca duoc phat sinh. D6i véi nhiéu 16p thi ham huy mic dinh 1a du, khong can dua vao
mot ham huy méi. Trudng hop can xay dung ham hity thi tuan theo quy tac sau:

- Mbi 16p chi c6 mot ham hity.
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- Ham huy khong c6 kiéu, khong co gid tri tra vé va khong c6 tham sb.
- Tén ham ham huy c6 mot diu ngd ngay trude tén 10p.
Vi du:
class A
{
private:
int n;
double *a;
public:
~A()
{
n=0;
delete a;
¥
2
Vidu 3.22
#include <iostream.h>
class Count{
private:
static int counter;
int obj_id,;
public:
Count();
static void display_total();
void display();
~Count();
o
int Count::counter;
Count::Count()
{
counter++;
obj_id = counter;
¥
Count::~Count()

{

counter--;
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cout<<"Doi tuong "<<obj_id<<" duoc huy bo\n";

}
void Count::display_total()
{
cout <<"So cac doi tuong duoc tao ra la = "<< counter << endl;
}
void Count::display()
{
cout << "Object ID la "<<obj_id<<endl;
}
void main()
{
Count al;
Count::display_total();
Count a2, a3;
Count::display_total();
al.display();
a2.display();
a3.display();
}

Két qua chwong trinh nhu sau:
So cac doi tuong duoctaorala =1
So cac doi tuong duoc taorala =3
ObjectID la 1
ObjectID la 2
ObjectID la 3
Doi tuong 3 duoc huy bo
Doi tuong 2 duoc huy bo
Doi tuong 1 duoc huy bo
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BAI TAP

1. Xay dung 16p thoi gian Time. Dit liéu thanh phin bao gém gid, pht gidy. Cac
ham thanh phan bao gém: ham tao, ham truy cép dir liéu, ham normalize() dé chudn
hoéa dir liéu nam trong khoang quy dinh cia gio (0 < gid < 24) , phit (0 < phit <60),
gidy (0 < gidy <60), ham advance(int h, int m, int s) dé ting thoi gian hién hanh cta
d6i tuong dang ton tai, ham reset(int h, int m, int s) dé chinh lai thoi gian hién hanh
ctia mot dbi tuong dang tdn tai va mot ham print() dé hién thi di liéu.

2. Xay dung 16p Date. Dit liéu thanh phan bao gdm ngay, thang, nim. Cac ham
thanh phén bao gém: ham tao, ham truy cap dir li¢u, ham normalize() dé chuan hoéa
dir liéu nam trong khoang quy dinh ciia ngay (1 < ngay <daysIn(thang)), thang (1 <
thang < 12), nam (ndm > 1), ham daysIn(int) trd vé s6 ngay trong thang, ham
advance(int y, int m, int d) dé ting ngay hién lén cic nim y, thang m, ngay d cua doi
tugng dang ton tai, ham reset(int y, int m, int d) dé dat lai ngay cho mot ddi tuong
dang ton tai va mot ham print() dé hién thi di liéu.

3. Thuc hién mot 16p String. Moi dbi tuong cua 16p sé dai dién mot chudi ky tu.
Nhiing thanh phan dit liéu 1a chiéu dai chudi, va chudi ky ty. Cac ham thanh phan bao
gém: ham tao, ham truy cap, ham hién thi, ham character(int i)tra vé mot ky tu trong
chudi dugc chi dinh bé“mg tham s6 i.

4. Xay dyng 16p ma tran c6 tén la Matrix cho cdc ma tran, cac ham thanh phan
bao gém: ham tao mdc dinh, ham nhép xuét ma trén, cong, trir, nhan hai ma tran.

5. Xay dung 16p ma tran c6 tén la Matrix cho cac ma tran vuéng, cA¢c ham thanh
phﬁn bao gém: ham tao mac dinh, ham nhap xuat ma tran, tinh dinh thirc va tinh ma
tran nghich dao.

6. Xay dung 16p Stack cho ngin xép kiéu int. Cac ham thanh phan bao gom:
Ham tao mic dinh, ham huy, ham isEmpty() kiém tra stack c6 rong khong, ham
isFull() kiém tra stack c6 day khong, ham push() , pop(), ham in ndi dung ngan xép.
Str dung mot mang dé thue hién.

7. Xay dung 16p hang doi Queue chira phan tir kiéu int. Cac ham thanh phan bao
gém: ham tao, ham huy va nhiing toan tir hang doi thong thuong: ham insert() dé
thém phan tir vao hang doi, ham remove() dé loai bé phan tir, ham isEmpty() kiém tra
hang dogi c6 rong khong, ham isFull() kiém tra hang doi c6 day khong. St dung mot
mang dé thyc hién.

4. Xay dung 16p da thirc va cac phuong thirc cong, trir hai da thiec.

8. Xay dung 16p Sinhvien dé quan Iy ho tén sinh vién, ndm sinh, diém thi 9 mén

hoc cua céc sinh vién. Cho bi€t sinh vién nao dugc lam khoéa ludn tot nghi€p, bao
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nhiéu sinh vién thi tbt nghié¢p, bao nhiéu sinh vién thi lai, t€n mon thi lai> Tiéu chuéin
dé xét nhu sau:

- Sinh vién 1am khoa luan phai c6 diém trung binh tir 7 trd 1én, trong d6 khong co
mon nao dudi 5.

- Sinh vién thi t6 nghiép khi diém trung binh nhé hon 7 va diém cic mon khong
dudi 5.

- Sinh vién thi lai mon dudi 5.

9. Xay dung 16p vector dé luu trit cic vecto gom cac sb thue. Cac thanh phan dir
lidu bao gom:

- Kich thudce vecto.

- Mot mang dong chira cac thanh phan cia vecto.

Céc ham thanh phan bao gom ham tao, ham huy, ham tinh tich vo hudng hai
vecto, tinh chuan ctia vecto (theo chudn bét ky nao do).

10. Xay dung 16p Phanso véi dir liéu thanh phan 1a tir va mau sd. Cac ham thanh
phan bao gom:

- Cong hai phén sd, két qua phai dugc tdi gian

- Trir hai phan s6, két qua phai duoc tdi gian

- Nhén hai phén sd, két qua phai dugc tdi gian

- Chia hai phan sd, két qua phai duoc tdi gian
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CHUONG 3
TOAN TU TAI BOI

3.1. Dinh nghia toan tir tii b{i

Céc toan tur cung tén thuc hién nhiéu chuc nang khac nhau dugc goi 1a todn tr tai
boi. Dang dinh nghia tong quét cua toan tir tai bdi nhu sau:

Kiéu tra vé operator op(danh sach tham s)
{//than toan tir}
Trong d6: Kiéu tra_vé 1a kiéu két qua thuc hién cta toan tir.
op la tén toan tir tai boi
operator op(danh sach tham s&) goi 1a ham toan tir tai boi, nd co thé 1a
ham thanh phan hodc 1a ham ban, nhung khong thé 1a ham tinh. Danh sach tham s6
duogc khai bao twong ty khai bao bién nhung phai tuan theo nhiing quy dinh sau:

- Néu toan tir tai boi 1a ham thanh phan thi: khong c6 tham sb cho toan tir mot
ngdi va mot tham s6 cho todn tir hai ngdi. Ciing gidng nhu ham thanh phan thong
thuong, ham thanh phéan toan tir c6 d6i dau tién (khong tudng minh) 13 con tro this .

- Néu toan tir tai bdi 12 ham ban thi: ¢c6 mot tham s cho toan tir mot ngdi va hai
tham s6 cho toan tir hai ngéi.

Qua trinh xay dung toan tir tii boi duwgc thuc hién nhw sau:

- Pinh nghia 16p dé xac dinh kiéu dit liéu s& duoc st dung trong cac toan tu tai
boi

- Khai b4do ham toan tir tai bdi trong vung public cua 16p

- Binh nghia ndi dung can thuc hién

3.2. Mt s6 luu y khi xdy dung toan tir tai boi

1. Trong C++ ta c6 thé dwa ra nhiéu dinh nghia mé&i cho hau hét cac toan tir trong
C++, ngoai trir nhitng toan tir sau day:

- Toan tir xac dinh thanh phan cta 16p (*.”)

- Toan tir phan giai mién xéac dinh (“::")

- Toan tir xac dinh kich thudc (‘sizeof”)

- Toan ttr diéu kién 3 ngdi (2:)

2. Mic dau ngir nghia ciia toan tir dugc mé rong nhung ci phap, cic quy tac van
pham nhu s6 toan hang, quyén wu tién va tha tu két hop thuc hién ciia cac toan tir van
khong c6 gi thay doi.

3. Khong thé thay d6i y nghia co ban clia cac toan tir da dinh nghia trudc, vi du
khong thé dinh nghia lai cac phép toan +, - ddi véi cac sb kiéu int, float.

4. Cactoantsr = ,(),[], ->yéu ciu ham toan tir phai 13 ham thanh phan cia

16p, khong thé dung ham ban dé dinh nghia toan tir tai boi.
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3.3. Mot s6 vi du
Vidu Toan tir tdi bdi mot ngdi, dung ham ban
#include <iostream.h>
#include <conio.h>
class Diem
{
private:
float x,y,z;
public:
Diem() {}
Diem(float x1,float y1,float z1)
{x=x1;y=yl; z=z1}}
friend Diem operator -(Diem d)
{
Diem d1;
dl.x =-d.x; dl.y = -d.y;d1.z=-d.z;
return di;
}
void hienthi()
{ cout<<"Toa do: "<<x<<" "<y << "
<<z<<endl;}

1

void main()
{
clrscr();
Diem p(2,3,-4),q;
q=-p
p.hienthi();
g.hienthi();
getch();
}
Vi du 4.2 Toan ttr tai boi hai ng6i, dung ham ban
#include <iostream.h>
#include <conio.h>
class Diem
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{

private:
float x,y,z;
public:
Diem() {}
Diem(float x1,float y1,float z1)
{x=x1;y=vyl;z=21;}
friend Diem operator +(Diem d1, Diem d2)
{
Diem tam:;
tam.x = d1.x + d2.x;
tam.y =dl.y + d2.y;
tam.z =dl.z + d2.z;
return tam;
}
void hienthi()
{ cout<<x<<" "<y << " <<z<<endl;}

1

void main()
{
clrscr();
Diem d1(3,-6,8),d2(4,3,7),d3;
d3=d1+d2;
d1.hienthi();
d2.hienthi();
cout<<"\n Tong hai diem co toa do la :";
d3.hienthi();
getch();
}
Vidu Toén tir tai boi hai ngdi, dung ham thanh phan
#include <iostream.h>
#include <conio.h>
class Diem

{

private:
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float x,y;
public:
Diem() {}
Diem(float x1,float y1)
{x=xL3y=y1l}
Diem operator -()
{x=-xy=-y;2=-7
return (*this); }
void hienthi()
{ cout<<"Toa do: "<<x<<" "<<y <<z ="<<z
<<"\n"}

j3

void main()
{
clrscr();
Diem p(2,3,-4),q;
p.hienthi();
q=-p;
g.hienthi();
getch();
}
Vi du Toan tir tai boi hai ngdi, dung ham thanh phan
#include <iostream.h>
#include <conio.h>
class Diem
{
private:
float x,y,z;
public:
Diem() {}

Diem(float x1,float y1,float z1)
{x=x1;y=yvyl; z=z1;}
Diem operator +(Diem d2)

{
X =X+ d2.x;
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y=y+d2.y;
z=z+d2.z
return (*this);
¥
void hienthi()
{ cout<<"\n x="<<x<<" y="<<y<<" 2= " << 7
<<endl;}

1

void main()
{
clrscr();
Diem d1(3,-6,8),d2(4,3,7),d3;
d1.hienthi();
d2.hienthi();
d3=d1+d2;
cout<<"\n Tong hai diem co toa do la :";
d3.hienthi();
getch();
}
Vi du
#include <iostream.h>
#include <conio.h>
class Diem
{
private:
int X,y;
public:
Diem() {}
Diem(int x1,int y1)
{x=xL,y=yl}
void operator -()
{
X=-X;y=-Y;
}
void hienthi()
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{ cout<<"Toa do: "<<x<<" "<<y <<"\n";}
¥
void main()
{
clrscr();
Diem p(2,3),q;
p.hienthi();
P
p.hienthi();
getch();
}
Vidu Toan tur tai bdi hai ngdi
#include <iostream.h>
#include <conio.h>
class sophuc
{float a,b;
public : sophuc() {}
sophuc(float x, float y)
{a=x; b=y;}
sophuc operator +(sophuc c2)
{ sophuc c3;
c3.a=a+c2a;
c3.b=b+c2.b;
return (c3);
}
void hienthi(sophuc c)
{ cout<<c.a<<" + "<<c.b<<"i"<<endl; }
2
void main()
{ clrscr();
sophuc d1 (2.1,3.4);
sophuc d2 (1.2,2.3) ;
sophuc d3 ;
d3 =d1+d2; //d3=d1.operator +(d2);
cout<<"d1=";d1.hienthi(dl);
cout<<"d2=";d2.hienthi(d2);
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cout<<"d3=";d3.hienthi(d3);
getch();
}

Cha y: Trong cac ham toan ttr thanh phan hai ngdi (co6 hai toan hang) thi con tro
this tng v6i toan hang thir nhat, vi viy trong tham sb cia toan tir chi can dung mot
tham sb tuong minh dé biéu thi toan hang thir hai .

Vidu Phién ban 2 ctua vidy 4.6

#include <iostream.h>

#include <conio.h>

class sophuc

{float a,b;

public : sophuc() {}

sophuc(float x, float y)
{a=x; b=y}
sophuc operator +(sophuc c2)
{
a=a+c2.a;
b=b+c2.b:
return (*this);
}
void hienthi(sophuc c)
{ cout<<c.a<<" + "<<c.b<<"i"<<endl; }

2

void main()

{ clrscr();

sophuc d1 (2.1,3.4);
sophuc d2 (1.2,2.3) ;
sophuc d3 ;
cout<<"d1=";d1.hienthi(dl);
cout<<"d2=";d2.hienthi(d2);
d3 =d1+d2; //d3=dl.operator +(d2);
cout<<"d3=";d3.hienthi(d3);
getch();
}
Vi du Phién ban 3 ctia vi du 4.6
#include <iostream.h>

59



#include <conio.h>
class sophuc
{float a,b;
public : sophuc() {}
sophuc(float x, float y)
{a=x; b=y;}
friend sophuc operator +(sophuc c1,sophuc c2)
{ sophuc c;
ca=cla+c2a;
cb=clb+c2b;
return (c);
}
void hienthi(sophuc c)
{ cout<<c.a<<" + "<<c.b<<"i"<<endl; }
o
void main()
{ clrscr();
sophuc d1 (2.1,3.4);
sophuc d2 (1.2,2.3) ;
sophuc d3 ;
cout<<"d1=";d1.hienthi(dl);
cout<<"d2=";d2.hienthi(d2);
d3 =d1+d2; //d3=operator +(d1,d2);
cout<<"d3=";d3.hienthi(d3);
getch();
}
Vidu Toan tur tai bdi trén 16p chuoi ky tu
#include <iostream.h>
#include <string.h>
#include <conio.h>
class string
{ char s[80];
public:
string() { *s="\0'; }
string(char *p) { strcpy(s,p); }
char *get() { return s;}
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string operator + (string s2);
string operator = (string s2);
int operator < (string s2);
int operator > (string s2);
int operator == (string s2);
o
string string::operator +(string s2)
{
strcat(s,s2.5);
return *this ;

¥

string string::operator =(string s2)
{
strcpy(s,s2.5) ;
return *this;
¥
int string::operator <(string s2)
{
return stremp(s,s2.5)<0 ;
b
int string::operator >(string s2)
{
return stremp(s,s2.s)>0 ;
b
int string::operator ==(string s2)
{
return strcmp(s,s2.5)==0 ;
b
void main()
{ clrscr();
string ol ("Trung Tam "), 02 (" Tin hoc"), 03;
cout<<"ol = "<<ol.get()<<'\n’
cout<<"o02 = "<<02.get()<<'\n’;
if (01 >02)
cout << "ol > 02 \n";
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if (01 <02)
cout << "ol <02 \n";
if (01 ==02)
cout << "0l bang 03 \n";
03=01+02;
cout<<"03 =""<<03.get()<<"\n'; //Trung tam tin hoc
03=02,
cout<<"02 = "<<02.get()<<'\n'; //Tin hoc
cout<<"03 = "<<03.get()<<\n'; //Tin hoc

if (02 ==03)
cout << "02 bang 03 \n";
getch();

¥
3.4. Pinh nghia chong cac toan tir ++, --
Ta c6 thé dinh nghia chong cho céc toan tir ++/-- theo quy dinh sau:
- Toan tir ++/-- dang tién t6 tra vé mot tham chiéu dén dbi twong thudce 16p.
- Toan tur ++/-- dang tién to tra vé mot ddi tuong thudc 16p.
Vi du
#include <iostream.h>
#include <conio.h>
class Diem
{
private:
int x,y;
public:
Diem() {x=y =0;}
Diem(int x1, int y1)
{x =x1;
y=yL}
Diem & operator ++(); /qua tai toan tu ++ tien to
Diem operator ++(int); /qua tai toan tu ++ hau to
Diem & operator --(); /qua tai toan tu -- tien to
Diem operator --(int); //qua tai toan tu -- hau to
void hienthi()

{

COUt<<"X:"<<X<<"y:"<<y,
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}
}
Diem & Diem::operator ++()

{

X++;

y++;
return (*this);
}
Diem Diem::operator ++(int)
{
Diem temp = *this;
++*this;
return temp;

¥

Diem & Diem::operator --()
{

X--;

y--

return (*this);

b
Diem Diem::operator --(int)
{

Diem temp = *this;

--*this;

return temp;

¥

void main()
{
clrscr();
Diem d1(5,10),d2(20,25),d3(30,40),d4(50,60);
cout<<"\nd1 : ";d1.hienthi();
++d1;
cout<<"\n Sau khi tac dong cac toan tu tang
truoc :"';
cout<<™\nd1 : ";d1.hienthi();
cout<<™\nd2 : ";d2.hienthi();
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d2++;

cout<<" \n Sau khi tac dong cac toan tu tang
sau";

cout<<™\nd2 : ";d2.hienthi();

cout<<™\nd3 : ";d3.hienthi();

--d3;

cout<<™\n Sau khi tac dong cac toan tu giam
truoc :";

cout<<™\nd3 : ";d3.hienthi();

cout<<"\nd4 : ";d4.hienthi();

d4--;

cout<<"\n Sau khi tac dong cac toan tu giam

sau: "
cout<<"\nd4 : ";d4.hienthi();
getch();
}
Chuong trinh cho két qua nhu sau:
dl: x=5y=10
Sau khi tac dong cac toan tu tang truoc :
dl: x=6y=11

d2: x=20y =25

Sau khi tac dong cac toan tu tang sau

d2: x=21y =26

d3: x=30y=40

Sau khi tac dong cac toan tu giam truoc :

d3: x=29y =39

dd: x=50y =60

Sau khi tac dong cac toan tu giam sau :

dd: x=49y=59

Chu y: Déi s6 int trong dang hau té 13 bit budc, dung dé phan biét v6i dang tién
td, thudng né mang tri mac dinh 1a 0.

3.5. Pinh nghia chong ton tir << va >>

Ta c6 thé dinh nghia chong cho hai toan tir vao/ra << va >> két hop véi cout va
cin (cout<< va cin>>), cho phép cac ddi trong ding bén phai chiing. Lac do ta c6 thé

thuc hién cac thao tac vao ra nhu nhap dit li¢u tir ban phim cho cac ddi tuong, hién thi
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gia tri thanh phan dir liéu cia cac dbi twong ra man hinh. Hai ham toan tir << va >>
phai 1a ham ty do va khai bao 1a ham ban cua 16p.
Vi du
#include <iostream.h>
#include <conio.h>
class SO
{
private:
int giatri;
public:
SO(int x=0)
{
giatri = x;
¥
SO (SO &tso)
{
giatri = tso.qgiatri;
b
friend istreamé& operator>>(istream&,SO&);
friend ostream& operator<<(ostream&,SO&);
o
void main(){
clrscr();
SO sol,s02;
cout<<"Nhap du lieu cho sol va so2 " << endl;
cin>>sol:
cin>>s02;
cout<<"Giatrisol la: " <<sol
<<"s0 2 la: "<<so2<<endl;
getch();
}

istream& operator>>(istream& nhap,SO& so)
{
cout << "Nhap gia tri so :";
nhap>> so.giatri;
return nhap; }
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ostream& operator<<(ostream& xuat,SO& so)

{

Xuat<< so.giatri;
return xuat;

¥
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BAI TAP

1. Binh nghia cac phép toan tai boi =, ==, ++, --, +=, <<, >> trén 16p Time (bai
tap 1 chuong 3).

2. Pinh nghia cac phép toan tai boi =, ==, ++, --, +=, <<, >> trén 16p Date (bai
tap 2 chuong 3).

1. PBinh nghia cac phép toan tai boi +, -, *, =, ==, |= trén 16p cdc ma tran vuong.

2. Dinh nghia cac phép toan tai boi +, -, * trén 16p da thirc.

3. Dinh nghia cac phép toan tai boi +, -, *, /, =, ==, +=, -=, *=, [= | <, > <=, >,

1=, ++, -- trén 16p Phanso (bai tap 10 chuong 3).

4. Ma tran dugc xem 1a mot vecto ma mdi thanh phﬁn cua no la mot vecto. Theo
nghia d6, hiy dinh nghia 16p Matran duya trén vecto. Tim cach dé chwong trinh dich
hiéu duogc phép truy nhap m[i][j], trong d6 m 1a mot ddi twong thudc 16p Matran.
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CHUONG 4
KE THUA

4.1. Gi6i thi¢u

Ké thira 1a mét trong cac khai niém co sd cua phuong phéap 1ap trinh huéng dbi
tuong. Tinh ké thira cho phép dinh nghia cac 16p méi tir cac 16p da co6. Mot 16p c6 thé
13 16p co s& cho nhiéu 16p dan xuat khac nhau. Lép din xuét s& ké thira mot s6 thanh
phan (dit liéu va ham) cua 16p co s, dong thoi co thém nhitng thanh phian méi. Co
hai loai ké thira 13: don ké thira va da ké thira, c6 thé minh hoa qua céc hinh vé sau

day:

_>>

Hinh 4.1. Pon ké thira, 16p A 1a 16p co sd cta 16p B

A
4 A A B C
B
A
C B C D D
(a) (b) ()

Hinh 4.2. Da ké thira
Hinh (a): Lép A 1a 16p co s& cua 16p B, 16p B 1a 16p co sé cua 16p C
Hinh (b): Lép A 1a 16p co s cua cac lop B, C, D
Hinh (¢): Lop A, B, C 1a 16p co sé cua l6p D
4.2. Pon ké thira
4.2.1. Pinh nghia 16p din xuit tir mot 16p co s&
Gia sir da dinh nghia 16p A. Cu phép dé xay dung 16p B dan xuat tir 16p A nhu
sau:

class B: mode A
{

private:

// Khai bdo cac thudc tinh cua 16p B
public:
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// Dinh nghia cic ham thanh phan cua 16p B

b

Trong d6 mode c6 thé 1a private hodc public v6i ¥ nghia nhu sau:

- K¢é thira theo kiéu public thi tit ca cac thanh phan public cta 16p co so ciing 1a
thanh phan public ctia 16p dan xuat.

- K& thira theo kiéu private thi tit ca cac thanh phan public cua 16p co s6 s& tr
thanh cac thanh phan private cta 16p dan xuét.

Chu y: Trong ca hai truong hop & trén thi thanh phan private cua 16p co so 1a
khong duge ké thira. Nhu vay trong 16p dan xuit khong cho phép truy nhap dén cac
thanh phan private cua 16p co s6.

4.2.2. Truy nhép cic thanh phan trong I6p din xuat

Thanh phan cia 16p din xuit bao gdm: cac thanh phan khai bao trong 16p din
Xudt va cac thanh phan ma 16p dan xuét thira ké tir cac 16p co so. Quy tic sir dung cac
thanh phan trong 16p dan xuat duoc thyc hién theo theo mau nhu sau:

Tén d6i tugng.Tén 16p::Tén_thanh phan
Khi d6 chuong trinh dich C++ dé dang phan biét thanh phan thudc 16p nao.

Vidu Gia st ¢6 cac 16p A va B nhu sau:

class A
{
public: int n;
void nhap()
{
cout<<\n Nhap n=";
cin>>n;
}
o
class B: public A
{
public: int m;
void nhap()
{
cout<<”\n Nhap m =";
cin>>m;
}
}

Xét khai bao: B ob;
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Lac d6:  ob.B::m la thudc tinh m khai béo trong B
ob.A:n 1a thudc tinh n thira ké tir 1op A
ob.B::nhap() 1a ham nhap() dinh nghia trong 16p B
ob.A::nhap() 1a ham nhap() dinh nghia trong 16p A

Cha y: Dé sir dung cac thanh phan cua 16p dan xuét, co thé khong dung tén 16p,
chi dung tén thanh phan. Khi d6 chwong trinh dich phai tu phan doan dé biét thanh
phan d6 thudc 16p nao: trudce tién xem thanh phan dang xét co trung tén voi cac thanh
phan nao cua 16p dan xuit khong? Néu trung thi d6 thanh phéan cua 16p dan xuit. Néu
khong tring thi tiép tuc xét cac 10p co sé theo thir tu: cac 16p cd quan hé gan véi 1op
dan xuét s& dugc xét trude, cac 16p quan hé xa hon xét sau. Chu y trudng hop thanh
phan dang xét c6 mit dong thoi trong 2 16p co sé ¢d cing mot dang cap quan hé voi
16p dan xuat. Truong hop ndy chuong trinh dich khong thé quyét dinh dugc thanh
phan nay thira ké tir 16p nio va s& dua ra mot thong bao 16i.

4.2.3. Pinh nghia lai cic ham thanh phin ciia 16p co sé trong 16p din xuit

Trong 16p dan xuét c6 thé dinh nghia lai ham thanh phan ciia 16p co s¢. Nhu vay
¢6 hai phién ban khac nhau ctia ham thanh phan trong 16p din xuat. Trong pham vi
16p dan xuat, ham dinh nghia lai “che khuét” ham dugc dinh nghia. Viéc st dung ham
nao can tuan theo quy dinh & trén.

Chu y: Viéc dinh nghia lai ham thanh phan khic véi dinh nghia ham qua tai.
Ham dinh nghia lai va ham bi dinh nghia lai giéng nhau vé tén, tham sb va gia tri tra
vé. Chung chi khac nhau vé vi tri: mot ham dat trong 16p dan xuat va ham kia thi ¢
trong 16p co sa. Trong khi d6, cac ham qua tai chi ¢ cung tén, nhung khac nhau vé
danh sach tham s va tat ca chung thudc cting mot 16p. Pinh nghia lai ham thanh phan
chinh 1a co s& cho viéc xay dung tinh da hinh cia cac ham.

C++ cho phép dat trung tén thudc tinh trong cac 10p co sd va 16p dan xuat. Cac
thanh phan clng tén nay co thé ciing kiéu hay khéc kiéu. Luc niy bén trong dbi tuong
ctia 16p dan xuat c6 t6i hai thanh phan khac nhau cé cing tén, nhung trong pham vi
16p dan xuat, tén chung d6 nham chi dinh thanh phan duoc khai bao lai trong 16p din
xuat. Khi mudn chi dinh thanh phan tring tén trong 16p co s& phai dung tén 16p toan
tir 12’ dat trude tén ham thanh phan.

Vidu Xét cac lop A va B dugc xay dung nhu sau:

class A

{

private:

inta, b, c;

public:
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void nhap()
{ cout<<™na ="; cin>>g;
cout<<™\nb ="; cin>>b;
cout<<™\nc ="; cin>>c;
}
void hienthi()
{ cout<<™\na = "<<a<<" b = "<<b<<" ¢ = "<<c; }
b
class B: private A
{
private:
double d;
public:
void nhap_d()
{ cout<<"\nd ="; cin>>d;
}
¥
L6p B ke thira theo kiéu private tir 16p A, cac thanh phan public cta 16p A 1a cac
ham nhap() va hienthi() tr& thanh thanh phan private cua 16p B.
Xét khai bao : B ob; Luc dé cac cu 1énh sau day 1 15i
ob.nhap();
0b.d=10;
ob.a=o0b.b =ob.c =5;
ob.hienthi();

bdi vi d6i tuong ob khong thé truy nhap vao cac thanh phan private cua 16p A va

Vi du Chuong trinh minh hoa don ké thira theo kiéu public:
#include <iostream.h>
#include <conio.h>
class A
{
int a; //Bien private, khong duoc ke thua
public:
int b; //Bien public, se duoc ke thua
void get_ab();
int get_a(void);
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void show_a(void);
3
class B: public A
{
int c;
public:
void mul(void);
void display(void);
b
void A::get_ab(void)
{a=5;b=10;}
int A::get_a()
{ return a;}
void A::show_a()
{cout<<"a="<<a<<"\n";}
void B::mul()
{c=b*get_a();}
void B::display()
{
cout << "a="<<get a() <<™n";
cout << "b="<<b<<"\n";
cout<<"c="<<c<<"\n"
}
void main()
{ clrscr();
B d:
d.get_ab(); /Ke thua tu A
d.mul();
d.show_a(); /Ke thua tu A
d.display();
d.b = 20;
d.mul();
d.display();
getch();
}

Chuong trinh cho két qua:
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Vidu Chuong trinh sau 1a minh hoa khac cho truong hop ké thira don:
#include <conio.h>
#include <iostream.h>
class Diem
{
private:
double x, y;
public:
void nhap()
{
cout<<™\n x ="; cin>>x;
cout<<"\ny ="; cin>>y;
¥
void hienthi()

{
cout<<"\n X = "<<x<<"y = "'<<y;
b
jo
class Hinhtron: public Diem
{
private:
doubler;
public:
void nhap_r()
{

cout<<"\nr ="; cin>>r;

¥
double get_r()

{
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return r;

}
3
void main()
{
Hinhtron h;
clrscr();
cout<<™\n Nhap toa do tam va ban kinh hinh tron";
h.nhap();
h.nhap_r();
cout<<"\n Hinh tron co tam:";h.hienthi();
cout<<"\n Co ban kinh =" << h.get_r();
getch();
¥
Chuong trinh cho két qua:
Nhap toa do tam va ban kinh hinh tron

X=2

y=3

r=10

Hinh tron co tam:
X=2y=3

Co ban kinh =10

4.2.4. Ham tao doi véi tinh ké thira

Céac ham tao cua 16p co so la khong dugc ké thira. Mot doi twong cua 1op dan
xuat vé thuc chat co thé xem 1a mot dbi tuong cua l16p co s0, vi vay viéc goi ham tao
16p dan xuét dé tao ddi tuong cua 16p dan xuat sé& kéo theo viée goi dén mot ham tao
ctia 16p co so. Thit tu thyc hién ctia cac ham tao s& 1a: ham tao cho 16p co s, rdi dén
ham tao cho 16p dan xuét.

C++ thyc hién diéu nay bang cach: trong dinh nghia ctia ham tao 16p dan xuat, ta
mo ta mot 10i goi tdi ham tao trong 16p co so. Cl phap dé truyén tham sé tir 16p dan
xuét dén 16p co so nhu sau:

Tén_ 16p din xuit(danh sach d6i):Tén_16p co s& (danh sach dbi)

{
//than ham tao ciia 16p din xuat

},
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Trong phan 16n cac trudng hop, ham tao cua 16p dan xuit va ham tao cua 1ép co
so s& khong dung tham sé gidng nhau. Trong trudng hop can truyén mot hay nhiéu
tham s6 cho mdi 16p, ta phai truyén cho ham tao cua 16p dan xuat tit ca cac tham sb
ma ca hai 16p dan xuit va co s¢ can dén. Sau do, 16p dan xuét chi truyén cho 16p co
so nhitng tham s6 nao ma 16p co sd can.

Vi du Chuong trinh sau minh hoa cach truyén tham s cho ham tao cua 16p co
s0:

#include <iostream.h>

#include <conio.h>

class Diem

{

private:
double x, y;
public:
Diem()
{
x=y=0.0;
b
Diem(double x1, double y1)
{
x=x1; y=y1;
b
void in()

{

cout<<"\nx=""<<x<<"’y="<<y;

b
class Hinhtron: public Diem
{
private:
double r;
public:
Hinhtron()

{
r=0.0;
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Hinhtron(double x1,double y1,double r1): Diem (x1, y1)
{
r=rl;
}
double get_r()

{
returnr;
}
b
void main()
{
Hinhtron h(2.5, 3.5, 8);
clrscr();
cout<<’\n Hinh tron co tam:”;
h.in();
cout<<”\n Co ban kinh =" << h.get r();
getch();
}
ChU y: Céac tham s6 ma ham tao ciia 16p din xuat truyén cho ham tao cua 16p co
s& khong nhat thiét phai 1ay hoan toan y nhu tir cac tham s né nhan duoc. Vi du:
Hinhtron(double x1,double y1,double r1):Diem (x1/2, y1/2)
4.2.5. Ham hiiy d6i v6i tinh ké thira
Ham haty cta 16p co so ciing khong duoc ké thira. Khi ca 16p co sé va 16p dan
xuat ¢ cac ham hity va ham tao, cadc ham tao thi hanh theo th tu dan xuat. Cac ham
huy duoc thi hanh theo thur tuy nguoc lai. Nghia la, ham tao ctua 16p co sé thi hanh
truéc ham tao ctia 16p din xuét, ham hity cua 16p dan xuat thi hanh trude ham huy cia
16p co s0.
Vi du
#include <iostream.h>
#include <conio.h>
class CS
{ public:
CS()
{cout<<"\nHam tao lop co so";}
~CS()
{cout<<™\nHam huy lop co so";}
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h

class DX:public CS

{ public:

DX()

{cout<<™\nHam tao lop dan xuat™;}
~DX()
{cout<<"\nHam huy lop dan xuat";}

h

void main()

{ clrscr();

DX ob;
getch();

}

Chuong trinh nay cho két qua nhu sau :

Ham tao lop co so

Ham tao dan xuat

Ham huy lop dan xuat

Ham huy lop co so

4.2.6. Khai béo protected

Ta da biét cac thanh phan khai bao private khong dugc ké thira trong 16p dan
xuat. C6 thé giai quyét van dé nay bang cach chuyén ching sang ving public. Tuy
nhién cach 1am nay lai pha v& nguyén 1y che d4u thong tin cia LTHPT. C++ dua ra
cach giai quyét khac 1a sir dung khai bao protected. Cac thanh phan protected co
pham vi truy nhap rong hon so vdi cac thanh phan private, nhung hep hon so véi cac
thanh phan public.

Céc thanh phan protected cia 16p co so hoan toan giéng cac thanh phan private
ngoai trir mot diém 13 chung c6 thé ké thira tir 16p dan xuét truc tiép tir 16p co so. Cu
thé nhu sau:

- Néu ké thira theo kiéu public thi cac thanh phan proteted ciia 16p co s& s& trd
thanh cac thanh phan protected ctia 16p dan xuét.

- Néu ké thira theo kiéu private thi cic thanh phan proteted cta 16p co s& s& trd
thanh cac thanh phan private ctia 16p dan xuat.

4.2.7. Dén xuit protected

Ngoai hai kiéu dan xuat da biét 1a private va public, C++ con dua ra kiéu dan
xuat protected. Trong dan xuét loai nay thi cic thanh phan public, protected trong 16p
co sd trd thanh cac thanh phan protected trong 16p dan xuét.
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4.3. Pa ké thira
4.3.1. Pinh nghia 16p din xuit tir nhiéu 16p co sé
Gia str d3 dinh nghia cac 16p A, B. Ct phap dé xay dung 16p C dan xuét tir 16p A
va B nhu sau:
class C: mode A, mode B

private:
// Khai bao cac thudc tinh
public:
// Cac ham thanh phan
b
trong d6 mode co thé 1a private, public hoac protected. Y nghia cua kiéu dan xuat
nay giéng nhu trudng hop don ké thira.

4.3.2. Mot sb vi du vé da ké thira
Vi du 5.7 Chuong trinh sau minh hoa mét 16p ké thira tir hai 16p co s6:
#include <iostream.h>
#include <string.h>
#include <conio.h>

class M
{ protected :
intm;
public :
void getm(int xX) {m=x;}
o
class N
{ protected :
intn;
public :
void getn(int y) {n=y;}
o

class P : public M,public N

{
public :
void display(void)
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{ cout<<"m="<<m<<endl;
cout<<"n= "<<n<<endl;
cout<<"m * n = "<<m*n<<endl,
¥
3
void main()
{ P ob;
clrscr();
ob.getm(10);
ob.getn(20);
ob.display();
getch();
b
Chuong trinh cho két qua nhu sau:
m =10
n=20
m*n = 200
Vidu Chuong trinh sau minh hoa viéc quan 1y két qua thi cia mot 16p khong qué
100 sinh vién. Chuong trinh gdm 3 16p: 16p co so sinh vién (sinhvien) chi Iuu ho tén
va s6 bao danh, 16p diém thi (diemthi) ké thira 16p sinh vién va luu két qua mén thi 1
va mén thi 2. Lp két qua (ketqua) luu tong s6 diém dat duoc cia sinh vién.
#include <iostream.h>
#include <conio.h>
#include <stdio.h>

class sinhvien
{ char hoten[25];

protected:
int shd;

public:
void nhap()

{ cout<<™\nHo ten :";gets(hoten);
cout<<"So bao danh :":cin>>shd;
}
void hienthi()
{ cout<<"So bao danh : "<<shd<<endl,
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cout<<"Ho va ten sinh vien : "<<hoten<<endl;

}
}

class diemthi : public sinhvien
{ protected :
float d1,d2;
public :
void nhap_diem()
{
cout<<"Nhap diem hai mon thi : \n";
cin>>d1>>d2;
¥
void hienthi_diem()
{ cout<<"Diem mon 1 :"<<dl<<endl,
cout<<"Diem mon 2 :"<<d2<<endl;

}

o

class ketqua : public diemthi

{
float tong;
public :

void display()

{ tong = d1+d2;

hienthi();

hienthi_diem();

cout<<"Tong so diem :"<<tong<<endl,
}

2

void main()

{ int i,n; ketqua sv[100];
cout<<"\n Nhap so sinh vien : ";
cin>>n;
clrscr();
for(i=0;i<n;++i)

{ sv[i].nhap();
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sv[i].nhap_diem();
}
for(i=0;i<n;++i)
sv[i].display();
getch();

}

Vi du Chuong trinh sau la sy m& rong cua chuong trinh ¢ trén, trong dé ngoai
két qua hai thi, mdi sinh vién con c6 thé c6 diém thuong. Chuong trinh mé rong thém
mot 16p vu tién (uutien).

#include <iostream.h>

#include <conio.h>

#include <stdio.h>

class sinhvien

{ char hoten[25];

protected : int shd;
public
void nhap()
{ cout<<™\nHo ten :";gets(hoten);
cout<<"So bao danh :";cin>>sbd,;
¥
void hienthi()
{ cout<<"So bao danh : "<<shd<<endl;
cout<<"Ho va ten sinh vien : "<<hoten<<endl;

¥
o
class diemthi : public sinhvien
{ protected : float d1,d2;
public :
void nhap_diem()
{
cout<<"Nhap diem hai mon thi : \n";
cin>>d1>>d2;
}
void hienthi_diem()
{ cout<<"Diem mon 1 :"<<dl<<endl,
cout<<"Diem mon 2 :"<<d2<<endl;
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o
class uutien
{ protected : float ut;
public :
void nhap_ut()
{

cout<<"\nNhap diem uu tien :";cin>>ut;
b
void hienthi_ut()
{cout<<"Diem uu tien : "<<ut<<endl; }
2
class ketqua : public diemthi, public uutien
{ float tong;
public :
void display()
{ tong=d1+d2+ut;
hienthi();
hienthi_diem();
hienthi_ut();
cout<<"Tong so diem :"<<tong<<endl;
}
o
void main()
{ int i,n; ketqua sv[100];
cout<<"\n Nhap so sinh vien : ";
cin>>n;
clrscr();
for(i=0;i<n;++i)
{ sv[i].nhap();
sv[i].nhap_diem();
sv[i].nhap_ut();
b
for(i=0;i<n;++i)
sv[i].display();
getch();
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¥

Vidu Xem so d6 ké thira cac 16p nhu sau:

Building

/\

House Office

Hinh 5.3.

Trong d6 16p co s& Building luu trit s6 ting cia mot tda nha, tong sd phong va
tong dién tich cta toa nha. Lop dan xuit House ké thira 16p Building va luu trit s6
phong ngu, s6 phong tim. Lop dan xuét Office tir 16p Building luu trir s6 may dién
thoai va s6 binh ctru hoa. Chuong trinh sau minh hoa viéc td chirc luu trit theo so dd
ké thira nay.

#include <iostream.h>

#include <conio.h>

class Building

{ protected :

int floors; //tong so tang

int rooms; //tong so phong
double footage; //tong so dien tich

o

class house : public Building

{ int bedrooms; //tong so phong ngu

int bathrooms; //tong so phong tam
public :

house(int f, int r, int ft, int br, int bth)

{ floors=f; rooms=r; footage=ft;
bedrooms=br; bathrooms=bth;
}
void show()
{ cout<<'\n';
cout<<" So tang : " <<floors <<\n’;
cout<<" So phong : " <<rooms <<'\n’;
cout<<" So tong dien tich : "
<<footage<<'\n’;
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cout<<" So phong ngu : " <<bedrooms <<'\n’;
cout<<" So phong tam : " <<bathrooms<<'\n’;

}
o
class office : public Building
{ int phones; //tong so may dien thoai
int extis; //tong so binh cuu hoa
public :
office(int f, intr, int ft, int p, int ext)
{ floors=f; rooms=r; footage=ft;
phones=p; extis=ext;
}
void show()
{ cout<<\n';
cout<<" So tang : " <<floors <<'\n’;
cout<<" So phong : " <<rooms <<\n’;
cout<<" So tong dien tich : " <<footage
<<"\n”;
cout<<" So may dien thoai : " <<phones
<<"\n";
cout<<" So binh cuu hoa : " <<extis<<\n’;
}
o
void main()
{
house h_ob(2,12,5000,6,4);
office o_ob(4,25,12000,30,8);
cout<<"House :";
h_ob.show();
cout<<"Office : "™
0_ob.show();
getch();
}
Chuong trinh cho két qua nhu sau:
House :
Sotang : 2
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So phong : 12
So tong dien tich : 5000
So phong ngu : 6
So phong tam : 4
Office :
Sotang : 4
So phong : 25
So tong dien tich : 12000
So may dien thoai : 30
So binh cuu hoa : 8
4.4. Ham ao
4.4.1 Pit van dé
Trude khi dua ra khai niém vé ham 4o, ta hay thao luan vi du sau:
Gid su c6 3 16p A, B va C dugc xay dung nhu sau:
class A
{
public:
void xuat()
{
cout <<”\n Lop A”;
¥
o
class B : public A
{
public:
void xuat()

{

cout <<”\n Lop B”;

2
class C : public B

{
public:
void xuat()

{

cout <<”\n Lop C”;
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Ca 3 16p ndy déu c6 ham thanh phan 1a xuat(). Lép C c6 hai 16p co so 13 A, B va
C ké thira cac ham thanh phan cua A va B. Do d6 mot ddi tuong cia C s& c¢6 3 ham
xuat(). Xem céc cau 1énh sau:

C ob; // ob la @i tuong kiéu C

ob.xuat();  // Goi t6i ham thanh phan xuat() ctia 16p D

ob.B::xuat() ; // Goi t6i ham thanh phan xuat() ciia 16p B

ob.A:z:xuat() ; // Goi téi ham thanh phan xuat() cta 16p A

Céc 101 goi ham thanh phén trong vi dy trén déu xuat phat tir ddi twong ob va moi
101 goi déu xdc dinh ré ham can goi.

Ta xét tiép tinh hudng céac 16i goi khong phai tir mot bién ddi twong ma tir

mét con tro dbi tuong. Xét cac cau 1énh:

A *p, *q, *r; //p,q.rla cac con tro kiéu A

A a; // a la d6i tugng kiéu A
B b; // b 1a dbi twong kiéu B
C c; // ¢ 1a d6i tugng kiéu C

Boi vi con tro cta 16p co so co thé dung dé chira dia chi cac ddi twong cua 16p
dan xuat, nén ca 3 phép gan sau déu hop 1¢:
p=&a;, q=&b; r=&c;
Ta xét cac 101 goi ham thanh phan tir cac con tro p, g, 1:
p->xuat(); g->xuat(); r->xuat();

Ca 3 cau 1énh trén déu goi t6i ham thanh phan xuat() cua 16p A, bdi vi cac
con tro p, q, r déu c6 kiéu 16p A. So di nhu vy 1a vi mot 101 goi (xuat phat tir mot dbi
tugng hay con trd) t6i ham thanh phan ludn ludn lién két véi mét ham thanh phin
¢ dinh va sy lién két nay xac dinh trong qua trinh bién dich chuwong trinh. Ta bao
day 1a sw lién két tinh.

C6 thé tom lugc cach thirc goi cic ham thanh phan nhu sau:

1. Néu 16i goi xuat phat tir mot ddi tuong cia 16p nao do, thi ham thanh phan cia
16p d6 s€ dugc goi.

2. Néu 10i goi xuat phat tir mot con tré kiéu 16p, thi ham thanh phan cua 16p d6 s&
duogc goi bat ké con tré chura dia chi cta ddi tuong nao.

Van dé dit ra 1a: Ta mudn tai thoi diém con tro dang tré dén ddi twong nao do
thi 161 goi ham phai lién két dung ham thanh phan cua 16p ma d6i twong d6 thude vao
chtr khong phy thudce vao kiéu 16p cia con tré. C++ giai quyét van dé nay bang cach

dung khéi ni€ém ham do.
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4.4.2. Dinh nghia ham ao

Ham 4o 12 ham thanh phan cua 16p, né duoc khai bdo trong I6p co sé va dinh
nghia lai trong 16p dan xuit. Dé dinh nghia ham 4o thi phan khai bao ham phai bét
dau bang tir khoa virtual. Khi mot 16p c6 chira ham ao dugc ké thira, 16p dan xuit s&
dinh nghia lai ham 4o d6 cho chinh minh. Cac ham ao trién khai tu tudng chu dao cua
tinh da hinh 13 “ mot giao dién cho nhiéu ham thanh phan”. Him 4o bén trong 16p co
s& dinh nghia hinh thire giao tiép ddi véi ham d6. Viée dinh nghia lai ham 4o & 16p
dan xuét 13 thi hanh cac tac vu ctia ham lién quan dén chinh 16p dan xuét d6. Noi cach
khac, dinh nghia lai ham 4o chinh 14 tao ra phwong thirc cu thé. Trong phin dinh
nghia lai ham a0 & 16p dan xuat, khong can phai str dung lai tir khoa virtual.

Khi xay dung ham 4o, can tuan theo nhitng quy tic sau :

1.Ham 4o phai 13 ham thanh phan cta mét 16p ;

2 Nhiing thanh phan tinh (static) khong thé khai bao ao;

3.Str dung con trd dé truy nhap téi ham 4o;

4. Ham ao dugc dinh nghia trong 16p co s&, ngay khi n6 khong duogc st dung;

5.MAu cuia cac phién ban (6 16p co s va 16p dan xuét) phai giéng nhau. Néu hai
ham cung tén nhung c6 mau khac nhau thi C++ s& xem nhu ham tai boi;

6.Khong dugc tao ra ham tao 4o, nhung co thé tao ra ham huy 4o;

7.Con tré cua 16p co s& co thé chira dia chi cua ddi tuong thudc 16p dan xuat,
nhung nguoc lai thi khong dugc;

8.Néu dung con tro cta 16p co sd dé tro dén ddi tuong cua 16p dan xuat thi phép
toan ting giam con trd s& khong tac dung d6i v6i 10p din xuat, nghia 1a khong phai
con tro s& tro t6i ddi tuong trude hodc tiép theo trong 16p din xuét. Phép toan ting

giam chi lién quan dén 16p co s6.

Vi du:
class A
{
virtual void hienthi()
{
cout<<”\nDay la lop A”;
o
o
class B : public A
{
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void hienthi()
{

cout<<’\nDay la lop B”;

3
class C : public B
{

void hienthi()
{

cout<<’\nDay la lop C”;

2
class D : public A

{..
void hienthi()

{

cout<<”\nDay la lop D”;

h
Cha y: Tir khoa virtual khong dugc dat bén ngoai dinh nghia 16p. Xem vi du :
class A

{

virtual void hienthi();
2
virtual void hienthi() // sai

{

cout<<”\nDay la lop A”;
}
4.4.3. Quy tic goi ham o
Ham 4o chi khac ham thanh phan thong thudng khi dwoc goi tir mot con trd. Loi
goi t6i ham 4o tir mot con tré chua cho biét rd ham thanh phan nao (trong sé cac ham
thanh phan cung tén cua cac 16p c¢6 quan hé thira ké) s& duoc goi. Piéu nay s& phu
thude vao doi twong cu thé ma con trd dang tro t&i: con tré dang tré t6i doi twong ciia

I6p nao thi ham thanh phdn cia I6p d6 sé dwege goi.
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4.4.5. Quy tic gan dia chi d6i twong cho con tré 16p co sé
C++ cho phép gan dia chi dbi trong ciia mot 16p dan xudt cho con tré cia 16p co
so bang cach sir dung phép gan = va phép toan ldy dia chi &.
Vi du : Gia sir A 13 16p co s& va B 1a 16p din xuét tir A. Cac phép gan sau 1a
dang:
A *p; //placon tré kiéu A
A a; //alabién ddi tugng kiéu A
B b; //blabién dbi twong kiéu B
p=4&a; //pvaacunglop A
p=&Db; // pla con trd 16p co sd, b 1a d6i twong 16p dan xuét
Chu y: Khong cho phép gan dia chi ddi twong cua 16p co so cho con tro cua 16p
dan xuit, chéng han véi khai bao B *q; A a; thi cau Iénh q = &a; 1a sai.
Vidu Chuong trinh sau day minh hoa viéc str dung ham do:
#include <iostream.h>
#include <conio.h>
class A
{
public:
virtual void hienthi()

{

cout <<"\n Lop A",

2
class B : public A

{
public:
void hienthi()

{

cout <<"\n Lop B";

2
class C : public B

{
public:
void hienthi()
{
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cout <<"\n Lop C";

3
void main()
{ clrscr();
A*p;
Aa;Bb;Cc;
a.hienthi();  //goi ham cua lop A
p = &b; /Ip tro to doi tuong b cua lop B
p->hienthi(); //goi ham cua lop B
p=&c; /Ip tro to doi tuong c cua lop C
p->hienthi(); //goi ham cua lop C
getch();

¥

Chuong trinh nay cho két qua nhu sau:
Lop A
Lop B
Lop C

Chay:

>  Cung mot cau 1énh p->hienthi(); dugc twong tng véi nhiéu ham khac nhau
khac nhau khi hienthi() 1a ham ao. Pay chinh la sy fwong ng boi. Kha nang nay cho
phép xir 1y nhiéu d6i twong khac nhau theo ciing mot cach thuc.

»  Clng voi 101 goi: p->hienthi(); (hienthi() 1a ham 4o) thi 161 goi nay khong
lién két v6i mot phuong thure ¢ dinh, ma tuy thudc va ndi dung con tro. D6 1a su lien
két déng va phuong thirc duoc lién két (duoc goi) thay d6i mbi khi cé su thay d6i ndi
dung con tro trong qua trinh chay chuong trinh.

Vi du Chuong trinh sau tao ra mot 16p co s& ¢ tén la num luu trit mot so
nguyén, va mot ham ao ciia 16p ¢o tén 1a shownum(). Lép num c6 hai 16p dan xuat 1a
outhex va outoct. Trong hai 16p nay s& dinh nghia lai ham a0 shownum() dé chiing in
ra sd nguyén dudi dang s6 hé 16 va sd hé 8.

#include <iostream.h>

#include <conio.h>

class num

{

public
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int i;
num(int x) { 1i=x; }
virtual void shownum ()
{ cout<<"\n So he 10 : ";
cout <<dec<<i<<'\n';
}
i
class outhex : public num
{ public
outhex (int n) : num(n) {}

void shownum ()

{ cout <<"\n So he 10 : "<<dec<<i<<endl;
cout <<"\n So he 16 : "<<hex << i <<'\n';
}
b
class outoct : public num
{ public
outoct (int n) : num(n) {}

void shownum ()
{ cout <<"\n So he 10 : "<<dec<<i<<endl;
cout <<"\n So he 8 : "<< oct << i <<'\n';
}
i
void main ()
{ clrscr():;
num n (1234);
outoct o (342);
outhex h (747);
num *p;
p=&n;
p->shownum(); //goi ham cua lop co so, 100
P=4&0;
p->shownum(); //goi ham cua lop dan xuat, 12
p=&h;
p->shownum(); //goi ham cua lop dan xuat, f

getch();

91



}

Chuong trinh trén cho két qua:

Sohe10: 1234

So he 10 : 342

Sohe 8 :526

So he 10 : 747

So he 16 : 2eb

4.5. Lop co s a0

4.5.1. Khai bao 16p co s¢ 40

Mot van dé ton tai 1a khi nhiéu 16p co sé duge ké thira tryc tiép boi mot 16p dan

xuat. B¢ hiéu o hon van dé nay, xét tinh hudng cac 16p ké thura theo so d6 nhu sau:

\/

D

Hinh 5.4.
O day, 16p A duogc ké thira boi hai 16p B va C. Lép D ké thira truc tiép ca hai 16p
B va C. Nhu vy 16p A duogc ké thira hai ldn boi 16p D: 1an thir nhat né dugc ké thira
thong qua 16p B, va lan tht hai dugc ké thira thong qua 16p C. B6i vi ¢6 hai ban sao
ctia 16p A c6 trong 16p D nén mot tham chiéu dén mét thanh phan cua 16p A sé tham
chiéu vé 16p A duoc ké thira gian tiép thong qua 16p B hay tham chiéu vé 16p A duoc
ké thira gian tiép thong qua 16p C? Dé giai quyét tinh khong rd rang nay, C++ c6 mot
co ché ma nhd d6 chi c6 mot ban sao cia 16p A & trong 16p D: d6 1a sir dung 16p co
SO do.
Trong vi du trén, C++ sir dung tir khoa vitual dé khai bao 16p A 1a 4o trong céac
16p B va C theo mau nhu sau:
clacc B : virtual public A
{.-}
clacc C : virtual public A
{.-}
clacc D : public B, public C

{-}
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Viéc chi dinh A 1a do trong cac 16p B va C nghia la A s€ chi xuét hién mot 1an
trong 16p D. Khai bao nay khong anh huéng dén cac 16p B va C.

Cha y: Tur khoa virtual co thé dit trude hodc sau tir khoa public, private,
protected.

Vi du

#include <iostream.h>

#include <conio.h>

class A

{ float x,vy;
public:
void set (float x1, float vyl)

float getx()
{ return x;
}
float gety ()
{ return y;
}
I
class B : virtual public A
{ };
class C : virtual public A
{17
class D : public B, public C
{1}
void main ()
{ clrscr();
D d;
cout<<"\nd.B::set (2,3)\n";
d.B::set(2,3);

cout<<"\nd.C::getx () = "; cout<<d.C::getx()<<endl;
cout<<"\nd.B::getx () = "; cout<<d.B::getx()<<endl;
cout<<"\nd.C::gety() = "; cout<<d.C::gety()<<endl;
cout<<"\nd.B::gety () = "; cout<<d.B::gety()<<endl;
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cout<<"\nd.C::set (2,3)\n";
d.C::set(2,3);

cout<<"\nd.C::getx () = "; cout<<d.C::getx()<<endl;
cout<<"\nd.B::getx () = "; cout<<d.B::getx()<<endl;
cout<<"\nd.C::gety () = "; cout<<d.C::gety()<<endl;
cout<<"\nd.B::gety () = "; cout<<d.B::gety()<<endl;

getch (),
}

Chuong trinh trén s& cho két qua:

d.B::set(2,3)

d.C::getx() =2
d.B::getx() =2
d.C::gety() =3
d.B::gety() =3
d.C::set(2,3)

d.C::getx() =2
d.B::getx() = 2
d.C::gety() =3
d.B::gety() =3

4.5.2. Ham tao va ham hiy d6i véi 16p co sé a0

Ta da biét, khi khoi tao dbi tuong 16p din xuit thi cac ham tao duogc goi theo thir
tu xuét hién trong danh sach cac 16p co s& dugc khai bao, roi dén ham tao cua 16p dan
xuat. Thong tin dugc chuyén tir ham tao ctia 16p dan xuat sang ham tao cua 16p co sd.
Trong tinh hudng c6 16p co s& a0, chang han nhu hinh v& 5.4., can phai tudn theo quy
dinh sau:

Thtr ty goi ham tao: Ham tao ciia mot 16p 4o luon ludn duogc goi trude cac ham
tao khac.

Vi so dd ké thira nhu hinh vé 5.4., tht tu goi ham tao s€ 1a A, B, C va cudi cung
1a D. Chuong trinh sau minh hoa diéu nay:

Vi du

#include <iostream.h>

#include <conio.h>

class A

{ float x,vy;
public:
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A() {x =20; yv=0;}
A(float x1, float yl)

{
cout<<"A::A(float, float)\n";

float getx()
{
return x;
}
float gety()
{

return y;

i
class B : virtual public A
{
public:
B(float x1, float yl):A(x1,yl)
{
cout<<"B::B(float, float)\n";
}
i
class C : virtual public A
{
public:
C(float x1, float yl):A(x1,vyl)
{
cout<<"C::C(float, float)\n";
}
i
class D : public B, public C
{
public:
D(float x1, float yl):A(x1l,yl), B(10,4), C(1,1)
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cout<<"D::D(float, float)\n";
}
i
void main ()
{ clrscr():;
D d(2,3);

cout<<"\nD d (2,3)\n";

cout<<"\nd.C::getx () = "; cout<<d.C::getx()<<endl;

cout<<"\nd.B::getx () = "; cout<<d.B::getx()<<endl;

cout<<"\nd.C::gety () = "; cout<<d.C::gety()<<endl;

cout<<"\nd.B::gety () = "; cout<<d.B::gety()<<endl;

cout<<"\ndl (10,20) \n";

D dl (10,20); cout<<"\nd.C::getx () = ";
cout<<d.C::getx()<<endl;

cout<<"\nd.B::getx () = "; cout<<d.B::getx()<<endl;

cout<<"\nd.C::gety () = "; cout<<d.C::gety()<<endl;

cout<<"\nd.B::gety () = "; cout<<d.B::gety()<<endl;

getch () ;

}

Két qua chuong trinh trén nhu sau:
A::A(float,float)
B::B(float,float)
C::C(float,float)
D::D(float,float)
Dd (2,3)
d.C::getx() =2
d.B::getx() =2
d.C::gety() =3
d.B::gety() =3
d1 (10,20)
A::A(float,float)
B::B(float,float)
C::C(float,float)
D::D(float,float)
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d.C:getx() =2
d.B::getx() =2
d.C:.gety() =3
d.B::gety() =3
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BAI TAP

1. Xay dung 16p c6 tén 1a Stack véi cac thao tac can thiét. Tir d6 hiy dan xuét tir
16p stack dé d6i mot s6 nguyén duong sang hé dém bat ky.

2. Viét mot phan cip ké thira cho cac 16p hinh t& giac, hinh thang, hinh binh
hanh, hinh chit nhat, hinh vudng.

3. Tao mot 16p co s6 ¢6 tén 14 airship dé luu thong tin vé sd lwong hanh khach t6i
da va trong luong hang hoa toi da ma may bay co thé ché duoc. Tir d6 hiy tao hai
16p dan xuét airplane va balloon, 16p airplane lwu thong tin vé kiéu dong co (gém
dong co canh quat va dong co phan luc), 16p balloon luu thong tin vé loai nhién liéu
sit dung cho khi cau (gom hai loai 1a hydrogen va helium). Hay viét chuong trinh
minh hoa.

4. Mot nha xuat ban nhan xuit ban sach. Sach c6 hai loai: loai ¢6 hinh anh ¢ trang
bia va loai khong c6 hinh anh & trang bia. Loai c6 hinh danh & trang bia thi phai thué
hoa si v& bia. Viét chuong trinh thuc hién cac yéu cau :

- Tao mot 16p co s& ¢6 tén 1a SACH dé luu thong tin vé tén sach, tac gia, sb trang,
gia ban va dinh nghia ham thanh phan cho phép nhap dit liéu cho cac dbi tugng cua
16p SACH.

- Tao 16p BIA ké thira tir 16p SACH dé luu céac thong tin : M4 hinh anh, tién vé va
dinh nghia ham thanh phan cho phép nhap dir liéu cho cac ddi tuong cua 16p BIA.

- Tao 16p HOASY dé luu cac thong tin ho tén, dia chi cua hoa sy va dinh nghia
ham thanh phan cho phép nhép dit liéu cho cac dbi twong ciia 16p HOASY.

- Tao 16p SACHVEBIA ké thira tir 16p BIA va 16p HOASY va dinh nghia ham
thanh phan cho phép nhap dit lidu cho cac ddi twong cua 16p SACHVEBIA. Viét
ham main() cho phép nhap vao hai danh sach : danh sach cac sach c6 vé bia va danh
sach cac sach khong c6 vé& bia (c6 thé dung mang tinh hodc mang con tro).

5. Xay dung 16p hinh vudng c6 tén 1a HVUONG véi cac dit liéu thanh phan nhu
sau: do dai canh. Cac ham thanh phan dé nhép dir liéu, hién thi dit liéu, tinh dién tich,
chu vi hinh vuéng. Tir 16p HVUONG, xdy dung 16p dan xuét co tén 1a CHUNHAT, la
16p ké thira cia 16p HVUONG va duogc bd sung thém thudc tinh sau: do dai canh thir
hai. Cac ham thanh phan dé nhap dir lidu, hién thi dir liéu dé tinh dién tich va chu vi
hinh chit nhat. Viét chuwong trinh minh hoa.

6. Xay dung 16p co s CANBO c6 dir li¢u thanh phén la ma can by, ma don vi,
ho tén, ngay sinh. Cac ham thanh phan bao gém: nhap dir liéu can bg, hién thi dit lidu.
L6p dan xuat LUONG ké thira 16p CANBO va c6 thém céc thudc tinh: phu cap, hé sd
lwong, bao hiém. Ham thanh phan dé tinh luong can bo theo cong thirc:

lwong = hé s6 lwong *290000 + phu cip - bao hiém
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Hay thiét ké chuong trinh dé dap Gmg cac yéu cau:

- Nhap danh sach can bo

- In bang luong cac can bd theo tung don vi.

7. Nhan vién trong mot co quan dugc linh lvong theo cadc dang khac nhau. Dang
nguoi lao dong huong luong tir ngdn sach Nha nudc goi la can bg, cong chirc (dang
bién ché). Dang ngudi lao dong linh lwong tir ngan sach cla co quan goi 1a ngudi lam
hop ddng. Nhu vay hé thdng c6 hai ddi tugng: bién ché va hop dong.

- Hai loai ddi twong nay c6 dic tinh chung 13 vién chirc 1am viéc cho co quan. Tir
day c6 thé tao nén 16p co s& dé quan 1y mét vién chire ( 16p Nguoi) bao gdbm ma sd,
ho tén, lvong.

- Hai 16p ké thira tir 16p co s& trén:

+ Lop Bienche gém céc thudc tinh: hé sd luong, tién phu cép chuc vu.

+ Lép Hopdong gdm céc thudc tinh: tién cong lao dong, sd ngay lam viéc trong
thang, hé s6 vuot gio.

Hay thiét ké cac 16p trén va viét chuong trinh minh hoa.

8. Viét chuong trinh quan 1y sach bao, tap chi cua thu vién trong truong dai hoc,
hang thang gdi vé khoa ho tén cua cac gido vién va sinh vién da qua thoi han muon
sach.

9. Viét chwong trinh tinh va in bang lwong hang thang cua gido vién va ngudi lam
hop dong trong mot trudng dai hoc. Gia st viéc tinh téan tién luong duoc cin cit vao
cac yéu t6 sau:

- P6i v6i gido vién: sb tiét day trong thang, tién day mot tiét.

- P6i v6i nguoi 1am hop dong: tién cong ngay, sd ngay lam viéc

10. Gia str cudi nim hoc cin trao phan thudng cho cac sinh vién gioi, cac gido
vién c6 tham gia nghién ctru khoa hoc. Piéu kién khen thuéng cua sinh vién 1a c6
diém trung binh 16n hon 8. Piéu kién khen thudng cia gido vién 1a cé it nhat mot bai

bao nghién ctru khoa hoc. So dd cau trac phan cp 16p nhu sau:

Nguoi

Ho tén

Ngay sinh

Cac
phuong thurc

T
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Sinhvien Giaovien
Lop B0 mon
Diém S6  bai
trung binh béo
Cac Céc
phuong thirc phuong thirc

Yéu ciu:

- Xay dung céc 16p theo so do ké thira ¢ trén, mdi 16p ¢ cac ham thanh phan dé
nhap, xuét dit liéu, ham kiém tra khen thudng.

- Hay viét ham main() cho phép nhap vao dir liéu ctia khong qua 100 sinh vién va
khong qua 30 gido vién. In ra danh sich sinh vién va gido vién dugc khen thudng.
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11. Gid st ta c6 so do ke thura cua cac 16p nhu sau:

HINHHOC

HAICHIEU

N

TRON

i

BACHIEU

|

CHUNHAT

Yéu cau:

- Thiét ké cac 16p dé c6 thé in ra cac thong tin cta cac hinh (tron, chit nhat, lap

LAPPHUONG

phuong) bao gém: dién tich, chu vi, thé tich.

- Viét chuong trinh minh hoa.

12. Viét chwong trinh quan 1y viéc muon va tra sach & mot thu vién theo phuong

phap 1ap trinh huéng ddi tuong. Chuong trinh cho phép:

- Bang ky ban doc md&i véi thong tin 1a ma va tén ban doc, s6 dién thoai

- Nhap sach maéi véi thong tin 1a ma sach, tén sach, so lugng, nha xuat ban.

- Muon va tra sach.
- Théng ké ban doc.
- Théng ké sach.
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CHUONG 5
KHUON HINH

5.1. Khuén hinh ham

5.1.1. Khai niém

Ta da biét ham qué tai cho phép dung mot tén duy nhit cho nhiéu ham dé thuc
hién cac cong viéc khac nhau. Khai ni¢ém khuén hinh ham cling cho phép st dung
cung mot tén duy nhét dé thuc hién cac cong viéc khac nhau, tuy nhién so véi dinh
nghia ham qua tai, n6 c6 phan manh hon va chit chd hon. Manh hon vi chi can viét
dinh nghia khuén hinh ham mot lan, rdi sau do chuong trinh bién dich lam cho n6
thich ing véi cac kiéu dir liéu khac nhau. Chat ché hon boi vi dua theo khudn hinh
ham, tat ca cac ham thé hién dugc sinh ra bdi chuong trinh dich sé twong g voi
cung mot dinh nghia va nhu vay s€ c6 cung mot giai thuat.

5.1.2. Tao m¢t khuon hinh ham

Gia thiét rang chiing ta can viét mot ham min dua ra gia tri nho nhét trong hai gia
tri co cung kiéu. Ta c6 thé viét mot dinh nghia nhu thé vai kiéu int nhu sau:

int min (int a, int b)

{
if (a<b)
return a;
else
return b;
}
Néu ta mudn st dung ham min cho kiéu double, float, char,.... ta lai phai viét lai
dinh nghia ham min, vi du:
float min (float a, float b)
{
if (a < Db)
return a;
else
return b;
}

Nhu vay ta phai viét rt nhiéu dinh nghia ham hoan toan twong tu nhau, chi c6
kiéu dir liéu 13 thay d6i. Chuong trinh dich C++ cho phép giai quyét don gian van dé
trén bang cach dinh nghia mot khuén hinh ham duy nhét theo ca phap:

template <danh sach tham s& kiéu> <kiéu tra vé>

tén ham(khai bdo tham s0b)
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{
// dinh nghia ham
}
trong d6 <danh sach tham s6 kiéu> 1a cac kiéu dir liéu dwoc khai bao véi tir khoa
class, cach nhau boi ddu phay. Kiéu dir liéu 1a mét kiéu bat ky, ké ca kiéu class.
Vidu Xay dung khudn hinh cho ham tim gié tri nho nhat cta hai sé:
template <class Kieuso> Kieuso min (Kieuso a, Kieuso b)
{
if (a<b)
return ay;
else
return b;
}
5.1.3. Sir dung khuon hinh ham
Pé st dung khudn hinh ham min vira tao ra, chi can sitr dung ham min trong
nhimg diéu kién phu hop, trong truong hop nay 14 hai tham sé cta ham phai cing
kiéu dir liéu. Nhu vy, néu trong mot chuong trinh ¢6 hai tham s6 nguyén n va m
(kiéu int) vo1 101 goi min(n,m) thi chuong trinh dich ty dong san sinh ra ham min(),
goi 12 mot ham thé hién, twong tmg véi hai tham s6 kiéu int. Néu ching ta goi min()
voi hai tham s6 kiéu float, chuong trinh bién dich ciing tuw dong san sinh mot ham thé
hién min khac twong mg véi cac tham sd kiéu float va cir thé véi cac kiéu dir lidu
khéc.
Chay:
- Céc bién truyén cho danh sach tham s6 cta ham phai chinh xac véi kiéu khai
bao.
- Muén ap dung duoc véi kiéu 16p thi trong 16p phai dinh nghia cc toan tir tai boi
tuong Ung.
5.1.4. Céac tham s6 kiéu ctia khuén hinh ham
Khuon hinh ham c6 thé ¢6 mot hay nhidu tham sé kiéu, mdi tham s di lién sau tir
khod class. Cac tham sd nay c6 thé ¢ bat ky dau trong dinh nghia ctua khuén hinh
ham, nghia la :
- Trong dong tiéu dé (¢ dong dau khai bao template).
- Trong céc khai bao bién cuc bo.

- Trong céc chi thi thyc hién.
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Trong moi truong hop, mdi tham sd kiéu phai xuét hién it nhat mot l1an trong khai
bao danh sach tham sb hinh thirc ctia khuon hinh ham. Diéu d6 hoan toan logic, bai vi
nhd cac tham sé ndy, chuong trinh dich méi ¢6 thé san sinh ra ham thé hién can thiét.

O khuén hinh ham min trén, méi chi cho phép tim min cua hai sb cung kiéu, néu
mudn tim min hai s6 khac kiéu thi khuén hinh ham trén chua dap tmg duogc. Vi du sau
s& khic phuc duoc diéu nay.

Vi du

#include <iostream.h>

template <class kieusol,class kieuso2> kieusol

min (kieusol a, kieuso?2 b)

return a<b ? a : b;
}
void main () {
float a =2.5;
int b = 8;
cout << "so nho nhat la :" << min(a,b);

}

Vidu Gia st trong 16p SO céc s int di xdy dung, ta c6 xdy dung cac toan tir tai
boi <, << cho cac ddi tuong cua class SO ( xem chuong 4). No6i dung file ttclsso.h
nhu sau:

class SO

{

private:
int giatri;
public:
SO (int x=0)
{
giatri = x;
}
SO (SO &tso)
{
giatri = tso.giatri;
}

SO (){}; //Giong nhu ham thiet lap ngam dinh
~S0 ()
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{ }
int operator< (SO & s)

{

return (giatri <s.giatri);

friend istream& operator>>(istreamé&, SO&) ;
friend ostream& operator<<(ostreamé&, SO&) ;
i

Chuong trinh sau day cho phép thir ham min trén hai ddi tuong kiéu class:

Vidu Chuong trinh sau ddy cho phép thir ham min trén hai d6i tuong kiéu class:
#include <iostream.h>
#include <ttclsso.h>
template <class kieusol,class kieuso2> kieusol
min (kieusol a, kieuso?2 Db)
{
if (a<b)
return ay;
else
return b;
}
void main () {
float a =2.5;
int b = 8;
cout << "so nho nhat la :" << min(a,b)<<endl;
SO so0l(15),s02(20);
cout << "so nho nhat la :" << min(so02,so0l);
}
5.1.5. Pinh nghia chdng cic khudn hinh ham
Tuong tu viéc dinh nghia cdc ham qua tai, C++ cho phép dinh nghia chong cac
khudn hinh ham, tirc 1 ¢6 thé dinh nghia mot hay nhiéu khudn hinh ham c6 cling tén
nhung véi cac tham sb khac nhau. Piéu d6 s& tao ra nhiéu ho cac ham (mdi khuén
hinh ham tuong tng véi ho cac ham).
Vi du ¢6 ba ho ham min :

- Mot ho gom cac ham tim gia tri nho nhit trong hai gia tri
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- Mot ho gém cac ham tim gia tri nho nhat trong ba gia tri

- Moét ho gém cac ham tim gia tri nho nhét trong mQt mang gia tri.

Mot cach tong quat, ta c6 thé dinh nghia mot hay nhiéu khuén hinh cing tén, mbi
khuon hinh c6 cac tham sb kiéu ciing nhu 14 cac tham sé biéu thirc riéng. Hon nita, cO
thé cung cép cac ham thong thuong véi cing tén voi cing mot khuon hinh ham, trong
truong hop nay ta ndi d6 1a sy cy thé hoa mot ham thé hién.

Trong truong hop tong quat khi c6 dong thoi ca ham qua tai va khuon hinh ham,
chuong trinh dich lya chon ham tuong Gng véi mot 161 goi ham dya trén cac nguyén
tac sau:

Pau tién, kiém tra tit ca cac ham thong thudong cung tén va chi ¥ dén su tuong
ung chinh xac; néu chi c6 mot ham phu hop, ham dé duogc chon; Con néu c6 nhiéu
ham cung théa man s€ tao ra mot 156i bién dich va qué trinh tim kiém bi gian doan.

Néu khong c6 ham thong thuong nao twong ng chinh xac véi 101 goi, khi do ta
kiém tra tat ca cac khudén hinh ham c6 triung tén véi 10i goi, khi d6 ta kiém tra tat ca
cac khuon hinh ham c6 tring tén véi 101 goi; néu chi c6 moét twong tng chinh xac
dugc tim thay, ham thé hién twong tng duoc san sinh va van dé duoc giai quyét; con
néu c6 nhiéu hon mot khuén hinh ham diéu dé s& gay ra 15i bién dich va qua trinh
dung.

Cubi cung, néu khong c6 khuon hinh ham phu hop, ta kiém tra mot lan nita tat ca
cac ham thong thuong cung té€n véi 101 goi. Trong truong hgp nay chung ta phai tim
kiém sy twong tmg dira vao ca cac chuyén kiéu cho phép trong C/C++.

5.2. Khuon hinh lép

5.2.1. Khai niém

Bén canh khai niém khuon hinh ham, C++ con cho phép dinh nghia khuon hinh
16p. Ciing giéng nhu khudn hinh ham, & day ta chi can viét dinh nghia cac khudn hinh
16p mot 1an roi sau d6 co thé ap dung chung véi cac kiéu dir liéu khac nhau dé dugc
cac 16p thé hién khac nhau.

5.2.2. Tao m¢t khuon hinh léop

Trong chuong truréc ta da dinh nghia cho 16p SO, gia tri cac s6 1a kiéu int. Néu ta
mudn 1am viéc véi cac sb kiéi float, double,... thi ta phai dinh nghia lai mot 16p khéac
tuong tu, trong d6 kiéu dir liéu int cho dit liéu giatri s& dugc thay bang
float,double,...

Dé tranh sy trung lap trong cac tinh hudng nhu trén, chuong trinh dich C++ cho
phép dinh nghia mdt khuon hinh 16p va sau do, 4p dung khuon hinh 16p nay véi cac
kiéu dir liéu khac nhau dé thu duoc cac 16p thé hién nhu mong mudn. Vi du :

template <class kieuso> class SO
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{

kieuso giatri;
public
SO (kieuso x =0);

void Hienthi () ;

i

Ciing giébng nhu cac khuén hinh ham, template <class kieuso> xéac dinh rang d6
la mdt khuon hinh trong dé c6 mét tham s6 kiéu kieuso . C++ st dung tir khoa class
chi dé n6i rang kieuso dai dién cho mot kiéu dif liéu nao do.

Viéc dinh nghia cac ham thanh phan cta khuén hinh 16p, nguoi ta phan biét hai
truong hop:

Khi ham thanh phan duoc dinh nghia bén trong dinh nghia 16p thi khong co gi
thay d6i.

Khi ham thanh phan duoc dinh nghia bén ngoai 16p, khi d6 can phai nhac lai cho
chuong trinh biét cac tham sb kiéu ciia khuon hinh 16p, c¢6 nghia 1a phai nhic lai
template <class kieuso> chang han, truéc dinh nghia ham. Vi du ham Hienthi() dugc
dinh nghia ngoai 16p:

template <class kieuso> void SO<kieuso>::Hienthi ()

{
cout <<giatri;
}

5.2.3. Sir dung khuon hinh lép

Sau khi mot khuon hinh 16p da dugc dinh nghia, n6 s€ dugc dung dé khai bao cac
d6i twong theo dang sau :

Tén 16p <Kiéu> Tén ddi tuwong;

Vi du ciu 1énh khai bdo SO <int> sol; s& khai bao méot ddi tuong sol co6 thanh
phan dit lidu giatri c6 kiéu nguyén int.

SO <int> c¢6 vai trd nhu mot kiéu dit liéu 10p; ngudi ta goi nd 1a mot 16p thé hién
ctia khuon hinh 16p SO. Mot cach tong quat, khi 4p dung mot kiéu dit 1iéu nao d6 voi
khuén hinh 16p SO ta s& c6 duge mot 16p thé hién twong Gmg véi kiéu dir licu.

Tuong tu voi cac khai bao SO <float> s02; cho phép khai bao mot dbi twong so2
ma thanh phan dit lidu giatri c6 kiéu float.

Vi du

#include <iostream.h>

#include <conio.h>
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template <class kieuso> class SO

{

kieuso giatri;

public
SO (kieuso x =0);
void Hienthi () {
cout<<"Gia tri cua so :"<<gilatri<<endl;

}

i
void main () {

clrscr();

SO <int> soint (10); soint.Hienthi () :;

SO <float> sofl(25.4); sofl.Hienthi();
getch ()

}
Két qua trén man hinh 1a:
Giatricuaso: 10
Giatricuaso : 25.4
5.2.4. Cac tham s6 trong khudn hinh 16p
Hoan toan gidng nhu khudn hinh ham, cac khuén hinh 16p c¢6 thé c6 cac tham s6

kiéu va tham sé biéu thtrc.

Vi du mot 16p ma cac thanh phan c6 cac kiéu dir liéu khac nhau dugc khai bao

theo dang:

template <class T, class U,.... class Z>
class <ten lop>{
T x;
U vy,
Z fctl (int);
bi
Mot 16p thé hién duoc khai bdo bang cach liét ké dang sau tén khuon hinh 16p cac
tham s6 thuc, 1a tén kiéu dir liéu, véi sb lugong bﬁng cac tham sd trong danh sach cua
khuon hinh 16p (template<...>)
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5.2.5. Tém tit

Khuon hinh 16p/ham 13 phuong tién mé ta ¥ nghia cia mét 1op/ham tong quat,
con 16p/ham thé hién 1a mét ban sao cta khuén hinh téng quat voi cac kiéu dit liéu cu
thé.

Céc khuon hinh 16p/ham thudng duge tham sb hoa. Tuy nhién van c6 thé st dung
céc kiéu dir liéu cy thé trong cac khuon hinh 16p/ham néu can.
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BAI TAP

1. Viét khuon hinh ham dé tim sb 16n nhét ciia hai so bat ky

2. Viét khuon hinh ham dé tra vé gia trj trung binh cia mot mang, cac tham sb
hinh thirc cua ham nay 1a tén mang, kich thudc mang.

3. Cai dat hang doi templete.

4. Viét khuon hinh ham dé sip xép kiéu dit lidu bat ky.

5. Xay dung khuén hinh 16p cho cac toa do diém trong mit phing, cac thanh
phan dit liéu cta 1p 1a toadox, toadoy.

6. Xay dung khuén hinh 16p cho vector dé quan 1y cac vector c6 thanh phan c6

kiéu tuy .
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