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Hudng dan tai file
Ban doc c6 thé chon mot trong cdc cich sau:
1. Truy cip website Huy Hoang tai dia chi huyhoangbook.vn, g6 tén sich
vao muc “Nhéip d€ tim kidm” va tai file theo link dinh kém.
2. G6 dung theo link saw: https://www.huyhoangbook.vn/products/-
giao-trinh-c-lap-trinh-huong-doi-tuong
3. Dlng smartphone quét mi QR code:




Lap trinh C++

Lép trinh céu tric la phuong phap t6 chic, phin chia chuong trinh thanh
céc ham, thi tuc. Chiing dugc dung d€ xt Iy dii liéu nhung lai tich roi cdc ciu
tric dit liéu. Thong qua cdc ngdn ngit nhu Pascal, C, da s6 nhiing ngudi lam
tin hoc d4 khé quen biét véi phuong phap lap trinh nay.

Lap trinh hudng d4i tugng (object-oriented programming) dya trén viéc
16 chdc chuong trinh thanh cic 16p (class). Khdc v6i ham va tht tuc, 16p 1a
mot don vi bao gdm ca di liéu va cac phuong thiic xd ly. Vi vy I6p c6 thé mé
ta cdc thyc thé mét cach chén thyc, diy dt ca phéin dii liéu va yéu cdu quan ly.
Tu tudng lap trinh hudng d6i tugng diigc ap dung cho hau hét cdc ngdn ngit
chay trén méi trudng Windows nhu Microsoft Access, Visual Basic, Visual
C++. Vi vay viéc nghién ciiu phuong phép l4p trinh nay 1a rit cin thiét doi véi
tét ca nhiing ngudi quan tam, véu thich tin hoc.

C® ra ddi nam 1973 véi muc dich ban diu 1a d€ viét hé diéu hanh Unix trén
may tinh mini PDP. Sau d6 C da dugc sti dung rdng rdi trén nhiéu loai mdy
tinh khdc nhan va da trd thanh mét ngdn ngii 1ap trinh clu trac rit dugc da
chudng trén toan thé gidi.

- Dé dua C vao thé gidi hudng 46i tugng, ndm 1980 nha khoa hoc ngusi My,
B. Stroustrup® da cho ra ddi mot ngdn ngit C mdi cb tén ban ddu Ia “C ¢6
16p”, sau d6 dén ndm 1983 thi goi Ia C++. Ngdn ngii C++ 14 mot sy phat trién
manh mé cfia C. Trong C++ ching nhiing dua vao tdt ca cdc khdi niém, cong
cu clia lap trinh hudng d6i tugng ma con dua vao nhiéu kha ning méi mé cho
ham. Nhu viy C++ 14 mot ngdn ngii lai cho phép t6 chiic chuong trinh theo
cdc 16p va cic ham. C6 thé néi C++ da thiic ddy ngdn ngit C vén da rat thuyét
phuc di vao thé gidi lap trinh hudng d6i tugng va C++ dd trd thanh rigdn ngi
huéng d6i tugng ndi bit.

(1) Tihe gid ciia C lét nha khoa hoc Dennis Ritchie.
(2) Bjarne Stroustrup’s va Dennis Riichie déu lam viéc & Bell Lab (M) - noi quy tu
rdt nhiu nha khoa hoc vé nghién citu hang ddu vé linh viic may tinh.
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Lap trinh C++ E

Cudn sich nay sé trinh bay mét cdch hé théng cic khdi niém ctia l4p trinh
huéng d6i tugng dugc cai dit trong C++ nhu: 16p, ddi tugng (object), sy thiia
ké (inheritance), tinh tuong ting boi (polymerphism) va cic kha ning mdi
trong xay dyng, st dung ham nhu: d6i tham chiéu, d6i mic dinh, ham triing
tén, ham todn t&. Cac chudng tit 1 dén 11 vd&i cach giai thich ti mi va véi gin
100 chuong trinh minh hoa sé cung cip cho ban doc cic khai niém, phuong
phdp va kinh nghiém lap trinh hudng d6i tugng trén C++. Cac phu luc sé hé
thdng ngin gon phuong phdp phan tich, thiét ké va l4p trinh hudng doi tugng
trén binh dién chung.

Cudn sach gébm 13 chuong va 5 phu luc.

Chuong mé dau. Gidi thiéu mét moi trudng viét méa ngudn khéc véi Turbo
C++ 3.0 kinh dién. Véi dung lugng ciia b cai dit di nho, c6 giao dién bat
mat, chay tdt trén céc hé diéu hanh Windows dang dugc dung phd bién nhit
hién nay, nhu Windows 7, Windows 8.

Chuong 1. Hudng din cich lam viée véi phdn mém truyén théng, Turbo
C+ 3.0 dé viét va thi nghiém cac chuong trinh. Chuong nay cling trinh bay
so lugc vé cic phuong phép lap trinh.

Chugng 2. Trinh bay cic kha ning mdi trong viéc xay dyng va sl dung
ham trong C++ nhu: bién tham chiéu, d6i cé kifu tham chiéu, d6i cd gia tri
mdic dinh, ham tryc tuyén, ham tring tén, ham todn td.

Chuong 3. Trinh bay khai niém trung tdm cfia l4p trinh huéng d6i tuong
la 16p, gébm: dinh nghia l8p, khai bdo cic bién, mang ddi tugng, phuong thiic,
dung con tro this trong phuong thiic, pham vi truy xuét cha céc thanh phan,
cic phuong thiic todn ti.

Chvong 4. Trinh bay cac vin dé tao dyng, sao chép, huy bé cic doi tugng
va cdc vin dé khdc ¢6 lin quan nhu: ham tao, ham tao sao chép, ham huy,
todn tit gin, cAp phat b nhdé cho d6i tugng, ham ban, 16p ban.

Chuong 5. Trinh bay khdi niém quan trong tao nén kha nang manh cta lip
trinh huéng d6i tugng trong viéc phét trién, mé rong phin mém, d6 13 khi
nang thita k& ctia cac 16p.

Chuong 6. Trinh bay mét khdi niém quan trong khac cho phép xit ly cac
van dé khic nhau, cdc thuc thé khic nhau, cic thuit todn khic nhau theo
ctiing mét luge d6 théng nhat, d6 1a tinh tuong dng béi va phuong thic do.
Céc cong cu nay cho phép dé dang t6 chiic chuong trinh quan 1y nhiéu dang
déi tugng khac nhau.

Chuong 7. Trinh bay cc thao tac trén tép nhu: tao mot tép mdi, ghi dit liéu
tit bd nhd 1én tép, doc di lidu tif tép vio bd nhé.

Chuong 8. Trinh bay vé viéc t6 chiic vao/ra trong C++. C++ dua vao
mdt khai niém goi la cidc dong tin (Stream). Céc thao tic vio/ra sé thuc
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; Laptrinh C++

hién trao d&i di liéa gitia bd nhé voi dong tin: Vao 1a chuyén di ligu ti
ddng nhap vao bd nhd, ra 1a chuyén di liéu tit bé nhé 18n dong xuit. DE
nhép xudt dii liéu trén mot thiét bi cu thé ndo, ta chi cén gin dong nhép
xudt v6i thiét bi d6. Viéc 16 chidc vao ra theo cach nhu vy la rét khoa hoc
va tién Igi vi nd co tinh ddc lap thiét bi.

Chuiong 9. Trinh bay cdc ham d6 hoa st dung trong C++. Cic ham nay
dugc st dung rai rdc trong toan bd cudn sich dé€ xay dung cic déi tugng
d6 hoa.

Chudang 10. Trinh bay cdc ham truy xudt truc tiép vao bd nhd clia mdy
tinh, trong d6 ¢4 bé nhé man hinh. Cac ham nay sé dugc sit dung trong viéc
x4y dung cdc I6p menu va clia sd.

Chuiong 11. Gidi thiéu mét s& chuong trinh tuong déi hoan chinh nhdm
minh hoa thém kha ning va ky thujt 14p trinh hudng d6i tugng trén C++.

Chuong 12. Trinh bay thém mét s§ chuong trinh hudng doi tugng trén
C++. Déyla cac chuong trinh tuong d6i phiic tap, hitu ich va sit dung cdc cong
cu manh chia C++. ' :

Phuy luc 1. Trinh bay cic phép todn trong C++ va thi ty uu tién ciia chiing,

Phu luc 2. Liét ké danh sach céc tit khod clia C++.

Phy luc 3. Trinh bay bang ma ASCII va ma quét clia cac ky tu.,

Phu luc 4. Trinh bay mét cich ngan gon phuong phép phan tich, thiét ké
va lap trinh huéng ddi tugng trén binh dién chung.

Phuy luc 5. Trinh bay mét s§ chuong trinh minh hoa thudt todn §¢ quy kiéu
quay lui v thudt todn quy hoach ddng ¢6 tinh chét kinh dién.

Trong qua trinh viét, chiing t6i d4 hét stic c¢6 ging d€ cudn sich dugc hoan
chinh, song chéc chdn khong tranh khéi thiéu sot. Vi véy, rit mong nhan dugc
sy gop v ciia dOc gid d€ cubn sach ngay cang dugc hoan thién hon.

Cic tic gia

Ghi chii: Ma ngudn cdc chuong trinh trong cudn sdch nay chi cé thé chinh
thitc dudc tai vé ti website ciia Nha sdch Huy Hoang tai: www.huyhoangbook.vn
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Lap trinh C++

CODE::BLOCKS

Chuiong ndy sé gidi mot moi tridng viét ma ngudn khdc véi Turbo
C++ 3.0 kinh dién, dé la Code::Blocks —~ né cé dung lugng nhd gon,
than thién trong viét md, tich hgp trinh bién dich va cé giao dién bit
mdt, chay tot trén hé diéu hanh Windows 7, Windows 8.

$1. GIOI THIEU

Tarbo C++ 3.0 12 méi trudng kinh dién viét ma ngudn, bién dich va chay
cdc chuong trinh déi véi ngdn ngtt 14p trinh C++. NG ¢6 tinh lich si va rét
thich hgp d8i véi day va hoc. Cac chlicing trinh trong cuén sach nay déu dugc
thit nghiém trén Turbo C++ 3.0.

Tuy nhién, hién nay hé d1eu hanh Windows 7, WlIldOWS 8 clia hang
Microsoft dugc sit dung rdng rii. Viéc chay Turbo C++ 3.0 véi man hinh mau
xanh trén hé diéu hanh nay it nhiéu c6 tinh ¢é ht. Chinh vi thé, ching t6i
chon va gidi thi¢u thém mot méi trudng viét ma, tich hop bién dich va chay
khéc véi Turbo C++ 3.0 truyén théng, d6 1 Code::Blocks.

Céc chaicmg trinh trong-cudn sdch nay chay trén Gode:Blocks hon todn
t6t, chi b mot vai khac biét nho khong dédng k€. Khi bién dich va chay chuong
trinh, néu c6 16i ching ta dé dang phat hién stia, vi dy: trong Code::Blocks,
lénh clrscr () ; khong kha dung, ching ta x6a hodc ghi chi dong lénh nay,
thi ma ngudn lai chay binh thudng.

Code::Blocks ¢6 dic diém 13 ma ngudn md6 va mién phi. N6 ¢é giao dién
dep va than thién hon nhiéu so v6i Turbo C++ 3.0 van6 ciing ¢6 dung higng
df nhoé néu so véi Visual Studio ctia Microsoft.

§2. CAI DAT

Code::Blocks

- The open source, cross-plaiform IDE

13.12
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| Lap trinh C++

Phién ban Code:Blocks ching t6i dung & day la ban 13.12. Céc phién ban
khdc, viéc cai dit hoan toan tuong ty.

Sau khi chay tép cai dit. Cac hop thoai clia tién trinh cai dét hién ra, d€ mac
dinh cdc thong s0, 14n lugt chon Next > I Agree > Next > Install > No >
Next > Finish.

§3. SUDUNG CO BAN

1. Tao méi mot tép chuong trinh

- Khoi dong Code::Blocks.

- Vao File > New > Empty file. Hodc kich chuét trai vao cic biéu tugng
tuong ting, Hodc sl dung t8 hgp phim Ctrl + Shift + N.

- Viét mé ngudn clia chuong trinh.

- Bién dich va chay chuong trinh: Vao Build > Build and run. Hoidc kich
chuét trai vao biéu tugng tucng ding trén thanh céng cu. Hodc st dung phim
F9. Xem hinh duéi day.

B mainc [HelloWorld} - CoderBlocks 13
:Eile Edit - View Search Project Build Debug Fortrap * wmith - Tools Tools+ - Plugins : {)m
= I N Y Y e

Tao tép moi /"r‘g [\I‘fifl_[e i P : _{ Buld and run k——_
Managaiment - o .
Dich va Cha‘/ /mj;; !symb’ : ginclude <stdio, h\
. . ‘Workzpace e .
%H# “e';owoﬂd #include <stdlib.
{-D-B' Sources . .
LY maing int main()

{
printf (“Hello world!\n"};
return 0;

/’

2. M& mét tép chuiong trinh c6 sin

- Khéi dong Code::Blocks.

- Vao File > Open. Hoéc kich chuft trai vao biéu tugng Open trén thanh
cong cy. Hodc diing phim tat Ctrl + O.

- Chon dén thu muc va tép cin md va chon Open.

0w eIt U N i

Vit ma -]
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Lip trinh C++

C++ & LAP TRINH HUOGNG POI TUQNG

Trong chuidng nay trinh bay cdc vin dé sau:

- Cdch sit dung phdn mém TC++ 3.0.

~ Nhitng sita di cdn thiét mot chuong trinh C dé bién no thanh
mot chuong trinh C++ (chay dugc trong moi trudng C++).
- - Tém ligc vé cdc phiiong phdp 14p trinh cdu tric va lgp trinh
hudng doi tugng.

- Nhiing md rong ciia C++ so vdi C.

§1. TURBO C++ 3.0 :

Céc vi du trong cudn sach nay sé viét va thuc hién trén méi trudng TC++
3.0. B§ cai dét TC++ 3.0 gOrn 5 dfa. Sau khi cai dat (gid st vao thu muc C\TC)
thi trong thu muc TC sé& gdm cac thu muc con saw:

CATC\BGI chia cac tép dudi BGI va CHR -

CATC\BIN chita céc tép chuong trinh (duéi EXE) nhu TC, TCC, TLIB,

CATC\INCLUDE chia cac tép tiéu dé dudi H

CATC\LIB chiia cac tép dudi LIB, OBJ

Pé vio méi trudng clia TC++ chi cin thyc hién tép chuong trinh TC trong
thu myc CATC\BIN. Két qua nhan dugc hé menu chinh ctia TC++ véi mau
nén xanh gin gidng nhu hé menu quen thudc ctia TC (Turbo C). Hé menu
clia TC++ gdm cic menu: File, Edit, Search, Run, Compile, Debug, Project,
Options, Window, Help.

Céch soan thio, bién dich va chay chuong trinh trong TC++ ciing gidng
nhut trong TC, ngoai trit diém sau: Tép chuong trinh trong hé soan théo cha
TC++ cé dudi méc dinh 13 CPP con trong TC thi tép chudng trinh luén b
dudi C.

Trong TC++ c6 thé thyc hién ca chuong trinh C va C++. D& thyc hién
chuong trinh C cén ding dudi C d€ dit tén cho tép chuong trinh, 4€ thyc hién
chuong trinh C++ cdn dung dudi CPP d€ dit tén cho tép chuong trinh.
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l Lap trinh C++

§2.C++ VAC

- C6 thé nodi C++ la sy mdé rong (ding ké) cha C. Piéu d6 c6 nghia la moi
kha ning, moi khéi niém trong C déu ding dudc trong C-+.

-'Vi trong C++ st dung gin nhu toan bd cc khdi niém, dinh nghia, cdc
kiéu d lidu, cdc clu tric énh, cidc ham va cic cong cy khac ciia C, nén yéu
ciu bat budc ddi vai cac ddec gid C++ 1a phai biét stt dung tuong d6i thanh thao
ngdn ngii C. ‘

- Vi C++ 14 st m& rong clia C, nén ban thin mdt chuong trinh C da 13
chuong trinh C++ {chi cén thay duéi C bang dudi CPP). Tuy nhién Trinh bién
dich TC++ yéu ciu moi ham chuin ding trong chuong trinh déu phai khai
bdo nguyén miu bing mot chu lénh #include, trong khi difu nay khong bit
budc d6i v6i Trinh bién dich cia TC.

Trong C ¢6 thé dimng mot ham chuén ma bé qua ciu lénh #include d€khai
bdo nguyén miu chia ham dugc dung. Diéu nay khong béo 16i khi bién dich,
nhung c6 thé din dén két qua sai khi chay chuong trinh.

Vi du khi bién djch chudng trinh sau trong méi truding C sé khodng gip cc
dong canh bdo (warning) va théng bdo 16i (error). Nhung khi chay s& nhin
dugc két qua sai.

#include <stdio.h>

void main{)

{

float a, b, c, p, s;

printf (“\nNhap a, b, c: “);

scanf (“"&L%5E5L", &a, &b, &c);
p=f(a+b+ct /[ 2;

5 =sgrt(p * (p-a) *({p-b} * (p - <)}
printf (“\nDien tich = %0.2f", s);
getch{);

}

Néu bién dich chuong trinh nay trong TC++ sé& nhin dudc cic thong bao
16i sau:

Ercr: Funtion ‘sgri’ should have a prototype

Eror: Funtion ‘getch’ should have a prototype

Dé bién chuong trinh trén thanh mét chuong trinh C++ cén:

+ Dit tén chuong trinh véi dudi CPP

+ Thém 2 céu Iénh #include d€ khai bao nguyén mau cho cic ham sqrt,
getch:

#include <math.h>

#include <conio.h>
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Lap trink C++ |

§3. LAP TRINH CAU TRUC & LAP TRINH HUGNG POI TUONG

3.1. Phuong phap lap trinh ciu trac |

- Td tudng chinh cfia lap trinh cdu tric la t6 chiic chuong trinh thanh cic
chuong trinh con. Trong PASCAL ¢6 2 kiéu chuong trinh con 14 thil tuc va
ham. Trong C chi c6 mét loai chuong trinh con la ham.

Ham 1a mét don vi chuong trinh ddc lap diing d€ thuc hién moét phén viéc
nao dé nhu: Nhap s6 ligu, in két qua hay thiic hién mét s6 tinh todn, Ham cin
c6 d6i va cdc bién, mang cuc bé dung riéng cho ham.

Viéc trao d6i dit liéu giita cdc ham thyc hién théng qua cic d6i va cac bién
toan bo.

Céc ngoén ngit nhu C, PASCAL, FOXPRO 14 cdc ngdn ngit cho phép trién
khai phuong phép 14p trinh cdu tric.

Mot chuong trinh ciu tric gém céc ciu tric dii liéu (nhu bién, mang, ban
ghi) va cac ham, thi tuc.

Nhiém vy chinh cfia viéc t6 chiic thiét ké chuong trinh c4u triic 13 t8 chiic
chuong trinh thanh cac ham, thii tuc: Chuong trinh sé bao gém cac ham, thii
fiic nao.

Vi du xét yéu clu sau: Viét chuong trinh nhép toa d6 (x, y) clia mot day
diém, sau d6 tim mét cip diém cich xa nhaun nhit.

Trén tu tudng cha lap trinh cdu tric cd thé t6 chiic chuong trinh nhu sau:

+ St dung 2 mang thiic toan bd x va y d€ chita toa dd day diém.

+ Xy dung 2 ham:

Ham nhapsl ding d& nhép toa dd.n diém, ham nay c6 mét d8i 1a bién
nguyén n va dugc khai bao nhu sau:

vold nhapsl (int n);

Ham do_dai diing dé tinh d¢ dai doan thing di qua 2 diém cé chis6laiva
j » n6 dugc ldhai bdo nhu sau:

float do_dai(int i, int Jj);

Chuong trinh C cho bai todn trén dugc viét nhu sau:

#include <stdio.h>

$include <conio.h>

$include <math.h>

float x[100}, y[10Q0];

float do dai(int i, int i)

{

return sqgrt(powi{x[i] - x[31, 2) + pow(y[il - vI[il, 2));

}

void nhapsl (int n)
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Lap trinh C++

int i;
for {i=1; i<=n; ++1i)
{

W

printf (*\nNhap toa do x, vy cua diem thu %d: *, i}:
scanf (“"&£%£7, &x[i], &vI[il):

1

void main ()}

{
int n, i, j, imax, jmax;
float d, dmax;

printf{*\nSo diem N = “);
scanf (“%d”, &n):
nhapsi{n);

dmax = do dai(l, 2); imax = 1; Jmax = 2;
for {(i=1; i<=n-1; ++1i}
for {J=i+l; j<=n; ++3j)
{
d = do_dai{i, J);
if (d > dmax}
{

dinax = d;
imax = 1i;
Jmax = Jj;

}
printf (*\nDoan thang lon nhat co do dai = %0.2f”7, dmax):

printf ("\nDi qua 2 diem c¢o chi so la %d, %d”, imax,
jmax) ;
getch(};
}
3.2. Phuong phép lap trinh hudng ddi tugng
+ Khdi niém trung tdm cta lap trinh huéng déi tugng 14 16p (class). Co thé
xem ldp la su két hgp céc thanh phén dii lidu va cic ham. Ciing cé thé xem
16p 13 sy mé& rong ciia ciu tric trong C (struct) bang cich dua thém vao céc
phuong thic (method) hay con goi Ia ham thanh vién (member function).
Mbt 16p duge dinh nghia nhu sau:
class Tén_lép
{
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Lap trinh C++ i

// Khai b&oc cac thanh phdn di¢ liéu
// Khai bac cac phuong thic

b

+ Céc phuong thiic c6 thé dugc viét (xay dung) bén trong hodc bén ngoai
{phia dudi) phdn dinh nghia 16p. Cau triic (cach viét) phuong thiic tuong ty
nhu ham ngoal trit quy tic sau: Khi xéy dyng mét phuong thiic bén ngoai
dinh nghia lép thi trong dong diu tién cin dung tén 16p va 2 diu : dit trude
tén phuong thiic d€ chi 6 phuong thic thudc 16p nao (xem vi du bén dudi).

+ Si dyng cac thanh phéin di liéu trong phuong thitc: Vi phiiong thic va
cdc thanh phén dt lidu thudc cing mét 16p va vi phuong thiic dugc tap lén
chii yéu dé€ xt ly cac thanh phdn dit liéu, nén trong thin cta phuong thdc co
quyén truy nhép dén céc thanh phan di liéu (ctia ciing 16p).

+ Bién 16p: Sau khi dinh nghia mdt 16p, co thé dung tén 16p d€ khai bdo cac
bién kiéu 16p hay con goi 14 d8i tugng. Mbi ddi tugng sé c6 cac thanh phén di
liéu va cac phuong thiic. Ldi goi mét phuong thic cin chia tén d6i tugng dé
xéc dinh phuong thiic thiic hién tit d6i tugng nao.

+ Mot chuong trinh hudng doi tugng sé bao gbm cic I6p c6 quan hé véi
nhau.

+ Viéc phén tich, thiét k& chuong trinh theo phudng phap hudng déi
tugng nhdm thiét ké, xay dyng cac 1dp.

+ Tt khai niém 1&p ndy sinh hang loat khai niém khac nhu: Thanh phan
dit liéu, phuong thiic, pham vi, sy ddng gdi, ham tao, ham huy, sy thita ké, 16p
0 88, 16p din xudt, tuong ing boi, phuong thiic do, ...

+ Un diém ciia viée thiét ké hudng d6i tugng 14 tip trung xic dinh cic lép
dé€ md ta cac thyc thé clia bai toan. Mbi 16p dua vao cac thanh phan dit liéu
ctia thyic thé va xay dyng Iudn cic phuong thiic dé xi ly dit liéu. Nhu véy viéc
thiét ké chuong trinh xudt phat tlf cic néi dung, cdc vin dé cha bai toan.

+ Céc ngdbn ngil thudn tuy hudng déi tugng (nhu Smalltalk) chi hé tro cac
khai niém vé€ 16p, khong cé cic khéi niém ham.

+ C++ 13 ngbn ngfi lai, né cho phép sii dung c cac cong cu ctia |6p va ham.

Dé minh hoa céc khdi niém vita néu vé lip trinh huéng déi tlic_mg, ta ted lai
xét bai todn tim d6 dai 16n nhat di qua 2 diém. Trong bai toan nay ta gip mot
thuc thé 14 diy diém. Céc thanh phan di liéu chia 16p diy diém gom

- Bién nguyén n la s6 di€m cta day;

- Con trd x kiéu thuic trd dén viing nhd chita day hoanh d¢;

- Con trd y kiéu thuyc trd d&n viing nhé chita day tung do.

Céc phuong thiic cin dua vio theo yéu cdu bai todn gom:

- Nhip toa d6 mot diém;
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- Tinh d6 dai doan thing di qua 2 diém.

Duidi day 1a chuong trinh viét theo thiét ké huéng ddi tugng. DE thuc hién
chuong trinh nay nhé it tén tép cé dudi CPP. Xem chuong trinh ta théy

thém mot diéu mdi trong C++ 1a:

Céc khai béo bién, mang c6 thé viét bit ky ché nao trong chuong trinh (tht

nhién phai triiéic khi st dung bién, mang).
#include <stdio.h>
#include <conio.h>
#include <math.h>
#include <alloc.h>
class daydiem
{
public:
int n;
float *x, *y:
float do_dai(int i, int §)
(
return sqrtipow{xfil - x{ji, 2) +
pow (y[i] ~ y([3]1, 2)):
}
void nhapsl (void);
b '
void daydiem: :nhapsl {void)
{
int i; .
printf ("\nSo diem N = “);
scanf (“%d”, &n);
¥= (ﬂcat*)malloc((n+1)*sizéof(ﬂoat))}
v = (float*)malloc ((n+l)*sizeof (float));
for (i=1; i<=n; ++i) '
{
printf (“\nNhap teca do x; y cua diem thu &%d: *
. scanf (“$£%£7, sx[i], &y[i]);

}

void main{)

{ :
“daydiem p;
p.nhapsl{);

r

i);
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int n, i, 3, imax, jmax;
float d, dmax;
n = p.n;
dmax = p.do_dai{l, 2); imax = 1; jmax = 2;
for (i=1; i<=n-1; ++1i)
for (3=i+1; j<=n; ++3}
{
d = p.de_dal(i, j);
if (d > dmax)
{

dmax = d;
imax = 1i;
jmax = J;

}
printf {*\nDoan thang lon nhat co do dai = %0.2£", dmax);
printf{*\nDi qua 2 diem co chi sc la %d, %d”, imax,
jmaz) ;
getch();
}

§4. MOT SO MO RONG PON GIAN CUA C++ SO VOIC

Trong muc ndy trinh bay mét s6 m& rong ctia C++, tuy don gidn, ngin gon
nhung dem lai rit nhiéu tién lgi.

4.1. Viét céc ddng ghi chd

Trong C++ vin ¢ thé viét cic dong ghi chi trong cac ddn /* va */ nhu
trong C. Céach nay cho phép viét cic ghi chi trén nhiéu dong hoic trén mot
dong. Ngoai ra trong C++ con cho phép viét ghi chi trén mét dong sau 2 ddu
gach chéo, vi du:

int %, y; // Khai bdo 2 bién thuc

4.2. Khai bdo linh hoat

Trong C tit c cic ciu lénh khai bdo bién, ming cuc bd phai dit tai diu
khéi. Do véay nhiéu khi, vi tri khai béo va vi tri st dung ctia bién khé xa nhau,
gy kho khin trong viéc ki€ém sodt chuong trinh. C++ di khic phuc nhugc
diém ndy béng cich cho phép cic 1énh khai bdo bién, méng cé thé dit bat ky
chd nao trong chuong trinh trude khi cic bién, mang dugc st dung. Vi dy
chudng trinh nhip mét day s6 thuc réi sdp xép theo thi ty ting din cd thé
viét trong C++ nhu sau:

finclude <stdic.h>

#include <conioc.h>
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#include <alloc.h>
void main ()
{
int n;
printf{(*\nSo phan tu cua day N = %);
scanf (“%d”, &n);
flcat *x = (float*)malloc{ (n+l)*sizeof {float));
for (int i=1; i<=n; ++i)
{
printf ("\nX[%d] = ™, 1i);
scanf ("S£7, xt+i);
}
for (i=l; i<=n-1; ++1i)
for (int g=1i+1: j<=n; ++3j)
if (xlil>x{3)
£
float tg = x[i];

x[i] = xI31;
x[J] = tg;
}
printf (“\nbay sau khi sap xep\n”);
for {i=l; i<=n; ++i)
printf ("%0.2£7, x[i]};
getch () ;
}
4.3. Toan tii ép kiéu
Todn tii nay dugc viét trong C nhu sau:-
{(kidu)bidu thic
Trong C++ van c6 thé dung céch viét nay. Ngoai ra C++ cho phép viét mot
cach khéc tién lgi hon nhu sau:
kiu(biéu thiic)
Vi du chudng trinh tinh cong thic:
S=2/1 + 3/2+ ..+ (n+1}/n
véi n 1a mét s8 nguyén duong nhap tit ban phim, ¢6 thé viét nhu sau:
#include <stdio.h>
$include <conio.h>
void main ()}

{
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int n;
printf ("\nSc phan tu cua day N = “);
scanf (“%d”, &n);
float s = 0.0;
for {int i=1; i<=n; ++i)
5 += float (i+1) /foat (i}; // Ep kidu theo C++
printf (™8 = %0.2f7, s)};
getch () ;
}
4.4. Hang cd kiéu

Pé€ tao ra mot hing c6 kiéu, ta sif dung tit khod const it trudec mot khai

bdo c6 khéi gan gia tri. Sau day 12 mét s6 vi du.
+ Héng nguyén:
const int maxsize = 1000;
int almaxsizel;
+ Céu trac hing:
typedef struct
{

int x, y; // Toa d6 cta didm
int mau; // M& mdu cta diédm
} DIEM ;
const DIEM d = {320, 240, 15;;

Chuong trinh dudi day minh hoa cdch diing hing ¢ kifu. Chuong trinh
tao mét cdu triic hang (ki€u DIEM) mé ta diém gifa man hinh d6 hoa véi

mau tring. Diém nay dugc hién thi trén mén hinh dé hoa.
#include <stdio.h> '
#include <conio.h>
#include <graphics.h>
#inciude <stdlib.h>
typedef struct
{
int %, y;
int mau;
} DIEM;
void main{)
{
int mh = 0, mode = 0;
initgraph (&mh, &amode, “7);
int loi = graphresult():
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if {loi)
{ ‘
printf{*\nLoi do hoa: %s”, grapherrormsg(loi));
getch(); exit(0);
}
const DIEM gmh = {getmaxx()/2, getmaxy(}/2, WHITE};
putpixel (gmh.x, gmh.y, gmh.mau};
getch () ; |
clozegraph () ;
}
Chit y:
a. Cé thé diing cdc ham d€ gan gid tri cho cc hing cé kiéu (trong chuong
trinh trén diing cdc ham getmaxx va getmaxy).
b. Moi ciu lénh nhim thay déi gia trj hing ¢6 kifu déu bj bdo 16i khi bién
dich chuong trinh. Vi du néu trong chuong trinh dia vao cau lénh:
gmh.x = 200;
thi khi dich chuong trinh s& nhin dugc thong bao 161 nhu sau:
Cannot modify a const object
4.5, Cac kiéu char va int
Trong C mét hing ky ty dugc xem 13 nguyén, do 46 né co kich thudc 2
byte, vi du trong C:
sizeof (*A’) = sizecf(int) = 2
Con trong C++, mdt hang ky ty dugc xem 14 gia tri ki€u char va c6 kich
thude mét byte. Nhu véy trong C++ thi:
sizeof (YA') = sizeof(char) = 1
4.6. Lay dia chi cac phdn td mang thuc 2 chiéu
Trong TC 2.0 khong cho phép ding phép & d€ 14y dia chi cic phin ti méng
thitc 2 chiéu. Vi viy khi nhép mét ma trin thyc (ding scanf) ta phai nhép qua
mot bién trung gian sau d6 mdi gan cho céc phén tit mang,
"Trong TC ++ 3.0 cho phép ldy dia chi cic phén t mang thyc2 chxeu, do do
¢6 thé diing scanf d€ nhip tryc ti€p vio céc phan t mang. :
Chuong trinh C++ dudi ddy sé minh hoa diéu nay. Chuong trinh nhép
mot ma trin thyc cip mxn va xdc dinh phén t( c6 gid tri 16n nhét.
#$include <conio.h> :
#include <stdio.h>
void main ()

{
float a[20] (20}, smax;
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int m, n, i, 3, imax, Jmax;
clrscr{);
puts (“Cho biet sc hang va sc cot cua ma tran: “);
scanf (“%d%d”, &mn, &n);
for (i=1; i<=m; ++i}
for (j=1; j<=n; ++3)
{

printf ("\nal[%d](%d}] = ", i, J):

scanf (“$f7, ga[il[31); // Ly dia chi phin tT mang

// thyc 2
chidu

}
smax = afl][l]; imax=1l; Jmax=i;
for (i=1; i<=m; ++1i)

for (j=1; ij<=n; ++3}

if (smax<a[ii[31)}

{

smax = al[il[jl:
imax = i;
jmax = j;

1
puts{ “\n\nMa tran”);
for {(i=l; i<=m; ++i)
for (j=1i; j<=n; ++7j)
{
if {3==1) puts{(™”);
printf {(“%6.1£f", al[i] [(3]);
}
puts{ “\n\nPhan tu max: “);
‘printf{™\nco gia tri = %6.1f", smax);
printf ("\nTai hang %d cot %4 ™ , imax, Jmax);
getch(};
H

§5. VAO RA TRONG C++

5.1. Cic todn tif va phuong thifc xuit nhip

D¢ in dit liéu ra man hinh va nhdp di liéu tit ban phim, trong C++ vin ¢
thé dung cdc ham printf va scanf (nhu chi ra trong cac chuong trinh C++ &
cdc muc trén).
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Ngoai ra trong C++ con diing todn ti xuét:

cout << bidu thuc << ... << bidu thuc;

Dé dua gié tri cic biéu thiic ra man hinh, dung todn tii nhép:

cin >> bién >> ... >> bién;

Dé nhip cac gid tri s6 (nguyén thyc) tif ban phim v gin cho céc bién.
Dé nhap mét day khong qud n ky tu va chiia vio mang h (kiéu char) c6 thé
diing phuong thiic cin.get nhu saw:

cin.get(h, n);

Chi ¥ 1: Toan tit nhip cin >> s& dé lai ky tu chuyén dong “\n’ trong b dém,
ky tu ndy cé thé Iam trdi phuong thiic cin.get. D€ khic phyc tinh trang trén
cin diing phuong thic cin.ignore dé bo qua mét ky ty chuyén dong nhu sau:

cin.ignore(1l};

Chu ¥ 2: D€ st dung céc todn ti va phuong thiic néi trén cin khai béo tép
tiéu dé:

$include <iostream.h> .

Chuong trinh sau minh hoa viéc sit dung cic cdng cu vao ra méi ctia C++
d€ nhéip mot danh sdch n thi sinh. Dit liéu mdi thi sinh gdm ho tén, cdc diém
toén, ly, hoa. Sau d6 in danh sich thi sinh theo thd ty giam ciia téng diém.

#include <iostream.h>

#include <conio.h>

void main()

{

struct
{
char ht[25];
float t, L, h, td;
} £s[50], tg;
int n, i, 3;
clrscri);
cout. << “8¢ thi sinh: »;
cin >> n:
for {(i=1; i<=n; ++1)
{
cout << “\nThi sinh ™ << i;
cout << “\nHo ten: “;
cin.ignore (1);
cin.get (ts{i].ht,25});
cout << “Cac diem toan, ly, hoa: “;
cin >> ts[il.t >> ts[i].1 >> tsli].h;
tsf{il.td = ts[il.t + ts[i].1 + ts[i].h:
}
for (i=1; i<=n-1; ++i)
for {j=1i+1; j<=n; ++j)
if (ts[il.td < tsli]l.td)
{
{21}
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tg = £s[i];
tsi] tsl(3is
ts[i] tg;

!
cout << “\nDanh sach thi sinh sau khi sap xep “;
for (i=1; i<=n; ++1i) -
| .
cout << “\nHo ten: " << tsf{il.ht;
cout << “Tong diem: ™ << ts[i].td;

}
getch{);

1
5.2. Dinh dang khi in ra man hinh
+ D& quy dinh s8 thyc (float, double) dugc in ra c6 dlng p chii s6 sau ddu
chdm thip phin, ta sii dung dong thoi cdc ham saw:
setiosflags (ios: :showpoint); //Bat cd hiéu showpoint
setprecision(p);

Céc ham nay cidn dét trong todn i xudt nhu sau:

cout << setiosflags (ics::showpoint) << setprecision(p):

Cau lénh trén sé c6 hiéu lyc d6i vdi tit ca cdc todn ti xuft ti€p theo cho dén
khi gip mét ciu 1énh dinh dang méi.

+ D& quy dinh d¢ réng tdi thifu }a w vi tri cho gid tri (nguyén, thuc,
chuéi) dugc in trong cac todn ti xudt, ta ding ham:

setw(w)

Ham nay cin dit trong todn td xudt va nd chi c6 hidu lyc cho mét gid tri
dugc in gén nhét. Céc gid tri in ra tiép theo s& c6 d6 rong t8i thiu mic dinh
la 0. Nhu véy céu lénh:

cout << setw(3) << “AB” << “CD”

Séinra 5 ky ty 1&: mot ddu cach va 4 chit cdi A, B, Cva D.

Chui y: Mudn stt dung cédc ham trén cin dua vao cau lénh #include sau:
#include <iomanip.h>
Trd lai chuong trinh trén, ta thdy danh sdch thi sinh in ra sé khong thing
cOt. D€ khic phuc didu nay cin viét lai doan chudng trinh in nhu sau:
cout << “\nDanh sach thi sinh sau khi sap zep ©
cout << setiosflags (los::showpoint) << setprecision(l) :
for {i=1; i<=n; ++i)
{
cout << “\nHo ten: ™ << setw{25) << ts{i].ht:;
cout << “Tong diem: ™ << setw(b) << tsii].td;

}
getch();
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Chuong trinh dudi day 1a mét minh hoa khéc vé viéc st dung cdc todn ti
nhép xudt v cdch dinh dang trong C++. Chuo‘ng trinh nhap mét ma trén thyc
cip m x n. Sau d6 in ma trin dudi dang bang va tim mébt phan i ]6n nhét.

#include <iostream.h>

#include <iomanip.h>

#include <conio.h>

void main ()

{

float a[20][20], smax;
int m, n, i, j, imax, Jjmax;
clrscr{);
cout << “Cho biet so hang va s0 cot cua ma tran: %;
cin >> m >> n;
for (i=1; i<=m; k1)
for (J4=1; G<=n; ++1})
{
cout << Ma® << i< N, A G << M) = N
cin >> al[il[31;

smax

= alllill;
imax = 1; :
Jmax = 1;

for (i=1; i<=m; ++i)
for (j=1; Jj<=n: ++J)
if {smax < af[il[j1)
{
smax = ali][j];
imax = i;
jmax = j;

}
cout << “\n\nMa tran”:
cout << setiosflags (ios::showpoint) <<-setprecision(l);
for (i=1; i<=m; ++i)
for {j=1; J<=n; ++3)
{
if {i==1) cout << ‘\n’;
cout <<_setw(6) << alilljl:
) :
cout << ™\n\n” << “Phan tu max:” << *\n’;
cout << “go gia tri = “ << setw(6} << smax;
cout << “\nTai hang " << imax << ™ cot “ << Jjmax;
getch () ; ' '
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§6. CAU TRUC, HQP VA KIEU LIET KE

6.1. Tén sau tir khed struct dugc xem nhu tén kifu ciu tric

Trong C++, mot kidu ciu trac cing duge dinh nghia nhu C theo mau:
struct Tén_kidu ct

{
// Khai bao céc thanh phin cua clu tric

b

Sau d6 @€ khai bdo céc bién, mang cin tric, trong C diing miu sau:

struct Tén kidu ct danh_sach bién, mang clu_tric;

Nhui vy trong C, tén viét sau tii khod struct chua phai la tén kiéu va chua
c6 thé diing dé khai béo.

Trong C++ xem tén viét sau til khod struct 13 tén kidu ciu tric va cd thé
diing né dé€ khai bao. Nhu vdy d€ khai bdo cic bién, mang cfu triic trong C++,
ta c6 thé ding miu sau:

Tén kidu ct danh_sach bién, mang clu_truc;

Vi dy sau s&: Dinh nghia kiéu cdu tric TS (thi sinh) gém cdc thanh phan:
ht (ho tén), sobd (s& bdo danh), dt (diém todn), di (diém 1f), dh (diém hod) va
td (t8ng dim), sau d6 khai bao bién clu tric h va mang cdu tric ts.

struct TS

{

char ht [25];
long sobd;
float dt, d1, dh, td;

bi

TS h, ts[1C00];

6.2. Tén sau ti khod union dugc xem nhw tén kiu hop

Trong C++, mdét kidu hop (union) cifing duge dinh nghia nhu C

thec miu:

union Té&n_kiéu_hop

{

// Khai badc cac thanh phin cua hop

b

Sau d6 d€ khai bao céc bién, méang kiéu hop, trong C diing mau sau:

union Tén_kiéu_hgp danh_sich_bién, mang ki€u_hop;

Nhu viy trong C, tén viét sau tif khod union chua phai la tén kiu va chua
c6 thé diing dé khai bao.

Trong C++ xem tén viét sau tif khod union la tén kiéu hgp va 6 thé duing
n¢ dé khai bdo, Nhu viy d€ khai bao cic bién, ming ki€u hop, trong C++ c6
thé diing méu sau:

Tén_Xiéu_hgp danh_sich_bién, mang kiéu_hop;
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6.3. Cic union khong tén
Trong C++ cho phép ding cdc union khdng tén dang;
union

{
b

Khi d6 cic thanh phin (khai béo trong union) s& dimg chung mét viing
nh@. Diéu nay cho phép tiét kiém b nhé va cho phép dé dang tich cic byte
ctia mét ving nhg. -

Vi du: Néu cic bién nguyén i, bién ky tu ch va bién thyc x khong dong thai
st dung thi c6 thé khai bdo chiing trong mot union khéng tén nhu sau:
union

{

// Knhai bao céac thanh phdn

int i;
char ch;
float x:
bi
Khi d6 cac bién i, ch va f sit dung chung moét viing nhd 4 byte.
Xét vi du khic, d€ tach céc byte ctia mdt bién unsigned long ta diing union
khéng tén sau:
union
{
unsigned long u;
unsigned char bid];
i

Khi d6 néu gan:

u = OxDDCCBBRA; // $6 hé 16
thi:

b[0] = OxAA

b[l] = 0xBB

bi2] = 0xCC "

b[3] = 0xDD

6.4. Kiéu liét ké (enum)

+ Ciing giéng nhu cfu tric va hgp, tén viét sau tit khod enum dugc xem la
kiéu liét ké va co thé diing d€ khai béo, vi du: .

enum MAU { xanh, do, tim, vang }; // ®inh nghia kid&u MAU

MAU m, dsm[10]; // Khai bao cac bién, mang kiéu MAU

+ Céc gi trj kiéu liét ké (enum) Ia cdc s6 nguyén. Do d6 c6 thé thuc hién
c4c phép tinh trén céc gid trj enum, c6 thé in cic gid tri enum, c6 thé gin gid
tri enum cho bién nguyén, vi du:

MAU ml, m2;
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int nl, n2z;

mi = tim;
mZ = vang;
nl =ml; // nl =2

nz =ml +m2; // n2 =3

printf{*\n %d “, m2 ); // in ra sH 3

+ Khong thé gan tryc tiép mot gia trj nguyén cho mét bién enum ma phéi
dung phép ép kiéu, vi du:

ml = 2; // 181

ml = MAU(2); // d&ang

§7. CAP PHAT BO NHG

7.1. Trong C++ ¢d thé sti dung cdc ham cdp phat b nhé déng cha C nhu:
ham malloc d€ cip phét bé nhé, ham free d€ gidi phéng bé nhé dugc cip phét.

7.2. Ngoai ra, trong C++ con difa thém todn tii new dé cip phdat b nhé va
todn tii delete d€ giai phong bd nhé duge cdp phét bdi new.

7.3. Cich dung toan tif new dé cdp phat b nhé

+ Trudc hét cin khai bdo mét con trd d€ chiia dia chi viing nhé sé dugc
cip phat:

Kiéu *p;

& day Kiéu c6 thé la:

- cac kiéu dit liéu chudn cia C++ nhu int, long, float, double, char, ...

- céc ki€u do 1dp trinh vién dinh nghia nhu: mang, hop, ciu tric, 16p, ...

+ Sau do diing todn tif new theo mauw:

p = new Kidu; // Cip ph&t bd nhd cho mdét bién (mdt phan

)

p = new Kidu[nl; //C&p phat bé nhé cho n phdn tu

Vi die: d€ cdp phét b nhé cho mot bién thuc, ta ding ciu 1énh sau:

float *px = new float;

Dé cip phat bo nhé cho 100 phin ti nguyén, ta ding cdc cau lénh:

int *pn = new int([100);

for (int i=0; i<100 ; ++1) )

pn[il = 20 * i; // GAn cho phdn ta tht i

7.4. Hai cich kiém tra sy thanh céng céia new

Khi diing cau Iénh:

Kidu *p = new Kiduln];

heoidc ciu lénh:

Kidu *p = new Kidu;

dé cdp phét bo nhd sé xuit hién mét trong 2 trudng hop: thanh cong hoic
khéng thanh céng.
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Néu thanh cong thi p sé chita dia chi d4u viing nhé dugc cip phat.

Néu khéng thanh cong thi p = NULL.

Poan chudng trinh sau minh hoa céch kiém tra 18i cdp phét by nh:

double *pd;

int n;

cout << “\n 86 phén twu : %

cin >> n;

pd = new doubleln];

if (pd==NULL)

{ :

cout << “L3i cdp phat bd nho™
exit (0):

Céach thi 2 @€ kiém tra sy thanh cong ca todn t new la diing con trd ham:

_new_handler '

dugc dinh nghia trong tép “new.y”. Khi gip 16i trong ton ti new (cép phdt
Ihéng thanh céng) thi chuong trinh sé thic hién mét ham nao dé do con trd

_new_handler tré t6i. Cich dung con trd nay nhi saw:

+ Xéy dung mét ham diung dé kiém tra sy thanh cong clia new

+ Gén tén ham nay cho con trd _new_handler

Nhu vy ham kiém tra sé dugc goi mdi khi 6 16i xay ra trong todn tif new.

Poan chuong trinh kiém tra theo cdch thii nhit c6 the viét theo cach thi
hai nhu sau:
void kiem tra_new(void) // L&p ham kidm tra

{

cout << “ LBi cédp phat bd nhé
exit (0);
}

_new_handler = kiem tra_new // Gan tén ham cho con trd
// double ‘*pd;

int n;

cout << “\n 85 phén tu : “;

¢in  >> n;

pd = new double[n]; // Khi x4y ra 16i sé goi ham ki€ém_tra_new

Chii : C6 thé ding 1énh gén d€ gan tén ham xi Iy 16i cho con tro _new_
handler nhu trong doan chuong trinh trén, hodc ding ham:

set_new_handler (Té&n héam) ;

(Xem cdc chuigng trinh minh hoa bén dudi)

7.5. Toan tii delete diing d€ gidi phéng viing nhd dudc cip phat béi new
Céch dung nhu sau:

delete p; // p la con trd diing trong new
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Vi du:
float *px;
px = new float[2000]; //Clp phat bd nhd cho 2000 phidn t&
thuc
// S dung b8 nhd dugc clp
phat
delete px ; // Giai phbéng bd nhd
7.6. Hai chuong trinh minh hoa
Chuong trinh thid nhat minh hoa cdch ding new d€ cip phat bd nhé chia
n thi sinh. Mbi thi sinh 1a mdt cfu tric gém cic trudng ht (ho tén), sobd (s6
bdo danh) va td (t6ng diém). Chuong trinh sé nhédp n, cdp phat bd nhé chiian
thi sinh, kiém tra 18i cfp phat b nhd (diing cich 1), nbdp n thi sinh, sip xép
thi sinh theo thi tu gidm ctia tng diém, in danh sach thi sinh sau khi sip xép,
va cudi cling 12 gidi phéng bd nhé da cdp phat.
#include <iomanip.h>
#include <icstream.h>
#include <stdlib.h>
#include <conio.h>
struct TS
{
char ht[20];
long sobd:
float td;
s
void main (void)
{
TS *ts;
int n;
cout << “\n So thi sinh n = “;
cin »> n;
ts = new TS[n+l];
if {ts==NULL)
{
cout << “\nLoi cap phat bo nho ;
getchi(};
exit {0} ;
¥
for (int i=1; i<=n; ++i)
{
cout <<”\nThi sinh thu * << i;
cout << “\nHo ten: “;
cin.ignore(l) ;
cin.get(ts[i].ht,20};
cout << “8o bao danh: “;
cin >> ts[i].sobd;
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cout << “Tong diem: “;
cin >> ts[i].td;
}
for {(i=1; i<=n-1; ++i}
for (int j=i+l; j<=n; ++3)
if {ts[i].td < ts{i].td)
{ .
TS tg = ts[i]:
ts[i} tslil;
ts[J} = tg;

i

}
cout << setiosflags{ios::showpoint) << setprecision(l);
for (i=1;i<=n;++i) _
cout << M\n” << setw (20} << ts[i].ht <<
setw(6)<< ts[i].sobd <<setw{6)}<< tsT[i].td;
delete ts;
getch () ;

Chuong trinh thii hai minh hoa céch ding con tré _new_handler d& ki€ém
tra sy thanh céng ciia todn tit new. Chuong trinh sé cip phét b nhé cho mét
méng con tré va sé theo ddi khi nao thi khong di bd nhé dé€ cép phét.

finciude <new.h>

#include <iostream.h>

#include <stdlib.h>

#include <conio.h>

int k;

void loi_be nho({void)

{

}

cout << “\nLoi bo nho khi cap phat
bo nho cho gq[™ << k << “17;

getch ()¢

exit {0} ;

vold main ()

{

double *gll1l00]:
long n;
clrscr{);
set new _handler(lei_bo nho);
// _new_handler=loi bo nho;
n=10000;
for ( k=0;k<100;++k)

glk] = new double[ni};
cout << “Khong loil”;
getch();
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§8. CAC HAM TRONG C++

Trong C++ c6 rit nhiéu m& réng, cai ti€n vé ham lam cho viéc xiy dung
va st dung ham rét tién loi. Dién nay sé trinh bay ky trong chuong sau. Trong
muc nay chi théng ké mét s6 diém mdi vé ham ma C++ dua vao.

8.1. Péi kiéu tham chiéu

Trong C, d€ nhén két qua clia ham cdn diing d8i con tro, lam cho viéc xay
diing ciing nhu st dung ham kha phién phtic. Trong C++ dua vao ddi kiéu
tham chiéu (giéng nhu PASCAL) dung dé€ chita két qud ctia ham, khién cho
viéc tao l4p clng nhu st dyng ham don gian hon.

8.2. Péi tham chiéu const

Péi tham chiéu cé dic diém 14 cac chu 1énh trong than him c6 thé truy
nhép t6i va dé dang lam cho gié tri clia né thay d8i. Nhiéu khi ta mudn dung
doi kifu tham chiéu chi dé ting t6c d¢ trao déi dd liéu gitia cic ham, khéng
mudn dung né d€ chifa két qua cta ham. Khi d6 c6 thé dung d3i tham chiéu
const d€ bdo toan gid tri clia d&i trong thin ham.

8.3. Péi co gid tri mic dinh

Trong nhiéu trudng hop, ngudi dung viét mot 18i goi ham nhung cdn chua
biét nén chon gié tri nao cho cic d6i. P& khic phuc khé khin ndy, C++ dwara
gidi phap ddi c6 gid tri mdc dinh. Khi xfy dyng ham, ta gan gia tri mic dinh
cho mét s6 doi. Ngudi diing néu khong cung cdp gié tri cho cdc d6i nay, thi
ham sé dling gid tri méc dinh.

8.4. Ham inline

Déi v6i mét doan chuong trinh nhd (s6 1énh khong 1én} thi viée thay cic
doan chuong trinh nay bing cac 15i goi ham sé lam cho chuong trinh gon nhe
doéi chit nhung Jam tang thai gian chay mdy. Trong cdc trudng hgp nay c6 thé
diing ham tryc tuyén (inline) vita gidm kich thuéc chuong trinh ngudn, vira
khong lam ting thai gian chay may.

8.5. Cac ham tring tén (dinh nghia chéng cac ham) _

DéE lay gid tri tuyét ddi clia mot s, trong C cén 14p ra nhiéu ham vdi tén
Ihac nhau, vi dy abs cho s6 nguyén, fabs cho sé thyc, labs cho s6 nguyén dai,
cabs cho s6 phiic. Piéu nay rd rang gy phién todi cho ngudi sti dung. Trong
C-++ cho phép xay dung cac ham trung tén nhung khéc nhau vé ki¢u d6i. Nhu
vay chi cén lap mét ham d€ 1y gia tri tuyét d6i cho nhiéu kiéu dii liéu khic
nhau.

8.6. Dinh nghia chdéng todn ti

Viéc diing cac phép todn thay cho mét 16i goi ham rd rang lam cho chuong
trinh ngén gon, sing stia hon nhiéu. Vi du d€ thyc hién phép cong 2 ma trin
néu diing phép cong va viét:
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C=A+B;
thi rdt gin véi todn hoc. Trong C++ cho phép dung cic phép todn chuin dé
dit tén cho céc ham (goi I3 dinh nghia chéng todn ti). Sau d6 c6 thé thay 161
goi ham bang cic phép todn nhu ndéi & trén. Nhu viy mot phép todn mang
nhiéu ¥ nghia, vi du phép + ¢ thé hiéu {a cdng 2 s6 nguyén, 2 s6 thuc hoic
2 ma trin, C++ sé cin cii vao kiéu cfia cdc s6 hang ma quyét dinh chon phép
cOng cu thé.
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HAM TRONG C++

Chuiong nay trinh bay nhitng khd ndng mdéi ctia C++ trong viéc
xdy dung va sit dung ham. D6 la:

- Kiéu tham chiéu va viéc truyén dit liéu cho ham bdng tham
chiéu.

- Déi tham chiéu hdng (const).

- Ddi ¢6 gid tri mdc dinh.

- Ham truc tuyén.

- Viée dinh nghia chong cdc ham.

- Viéc dinh nghia chong cdc todn ti.

§1. BIEN THAM CHIEU (REFERENCE VARIABLE)

1.1. Hai loai bién diung trong C

Trudc khi néi d&n bién tham chiéu, chiing ta nhic lai 2 loai bién gip trong
Cla:

Bién gid tri dung d€ chita dii liéu (nguyén, thuc, ky tu, ...).

Bién con tré diing dé chia dia chi.

Céc bién nay déu dugc cung cip bd nhé va cd d1a chi. Vi duy ciu lénh khai

béo:
double x, *px;

sé tao ra bién gia trj kiu double x va bién con tré kién double px. Bién x ¢d
viing nhé 8 byte, bién px cé viing nhé 4 byte (néu diing mo hinh Large). Bién
x diing ¢ chita gia tri kiéu double, vi dy 1énh gan:

x = 3.14;
sé chifa gid tri 3.14 vao bién x. Blén px diing d€ chiia dia chi clia mot bién thyc,
vi du cau lénh:

pPx = &X;
s& Ivu tri dia chi clia bién x vao con trd px.

1.2. Bién tham chiéu

Trong C++ cho phép sii dung loai bién thi ba la bién tham chiéu. So vdi 2
loai bién quen biét ndi trén thi bién nay c6 nhiing dic diém sau:
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+ Bién tham chiéu khong dugc clp phat bo nhé, khong cé dia chi riéng.
+ N6 diing lam bi danh cho mét bién (kiéu gid tri) ndo d6 va né sii dung
viung nhd cia bién nay. Vi du céu 1énh:

float u, v, &r = u;

tao ra cdc bién thiic u, v va bién tham chiéu thuc r. Bién r khéng dugc cip
phét b nhé, no Ia mét tén khac (bi danh) ctia u va n6é ding chung viing nhé

ciia biénu. - : ,

Thuat ngit: Khi r 13 bi danh (alias) chia u thi ta néi r tham chiéu dén bién u.
Nhu vy 2 thuat ngd trén duge hiéu nhu nhau.

Y nghia: Khi r 13 bi danh cfia u thi r diing chung viing nhé cia u, do dé:

+ Trong moi ciu 1énh, viét u hay viét r déu c6 ¥ nghia nhu nhauv, vi déu truy
nhép dén ciing mét viing nhd.

+ C6 thé diing bién tham chiéu d€ truy nhép dén mét bién kifu gid tri.

Vidug:

int u, v, &r = u;

r=19; // u =10

cout << u; // in ra s6 10

r++; // uw =11

++uy /) r = 12

cout << r; // in ra sé 12

v =1 [/ v=12

&r; // Cho dia chi cha u

Cong dung: Bién tham chiéu thudng dugc sit dung lam d6i ctia ham dé cho
phép ham truy nhip dén cac tham s6 bién trong 16i goi ham.

Vai chii ¥ v€ bién tham chiéu:

a. Vibién tham chiéu khong cé dia chi riéng, n6 chila bi danh clia mét bién
ki€u gié tri nén trong khai béo phai chi 16 nd tham chiéu dén bién nao. Vi du
néu khai béo:

double &x; _

thi trinh bién dich sé bao 16i:

Reference variable 'z’ must be initialized

b. Bién tham chiéu c6 thé tham chiéu dén mét phéan t& mang, vi du: -

int all0], &xr = al[8%];

r = 25; // a[bl = 25

c. Khong cho phép khai bdo mang tham chiéu. 7 _

d. Bién tham chiéu c6 thé tham chiéu dén mét hing. Khi d6 né sé st dung
ving nhd ctia hing va né co6 thé lam thay déi gid tri chita trong viing nhé nay.

Vi du néu khai béo:

int &s = 23;

thi trinh bién dich dua ra canh bdo (warning):
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Temporary used to initialize s’
Tuy nhién chuong trinh van lam viéc. Cac ciu lénh dudi day van thic hién
va cho két qua nni sau:
s++; .
cout << “\ns= “ << 5; // In ra s=24
Chuong trinh dudi diy minh hoa cach ding bién tham chiéa dén mot
phén t& méang cfu tric d€ nhip dii liéu va thyc hién cic phép tinh trén cac
triding clia phin td mang ciu tric.
#include <iostream.h>
#include <conio.h>
struct TS
{
char ht[25];
float £, 1, h, td:
}:
vold main ()
{
TS ts{10}, &h = ts[l]; // h tham chidu dén ts[1]
cout << “\nHec ten: “;
cin.get {h.ht, 25);
cout << “Cac diem toan, ly, hca: ™;
cin >» h.t »>>» h.l >> h.h;
h.td = h.t + h.l + h.h;
cout << ™\nHo ten: “ << ts[l].ht;
cout << “\nTong diem: ™ << ts[1l].td;
getch (};
}

1.3. Hing tham chiéu (const)

Héng tham chifu dugc khai bédo theo mau:

int n = 10;

const int &r = n;

Cing giong nhu bién tham chiéu, hing tham chiéu cé thé tham chiéu dén
mét bién hodc mét hang. Vi du:

int n = 10;

const int &r

n

const int &s

n; // Hing tham chidu r tham chiéu dén bién

123; //Hing tham chiéu s tham chiéu
// dén hing 123

Su khéc nhau gitta bién va hing tham chiéu § ché: Khéng cho phép dung
hing tham chifu d€ lam thay d6i gid tri cia viing nhé ma né tham chiéu.

Vi du:

int y = 12, z;

const int &py = y; // Hing tham chidu py tham
// chidu dén bién y
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y++; // bang
z =2 * py: // BPing z = 286
cout << y <<" “<< py: // In ra: 13 13

py=pv+1; // Sai, Trinh bién dich thong béo 16i:

/! Cannot modify-a const object

Ciach dung: Héng tham chiéu cho phép sit dung gié tri chia trong mot
vung nho, nhung khéng cho phép thay d6i gia tri nay.

Hiing tham chiéu thudng duge st dung lam d6i ctia ham dé cho phép ham
st dyng gia tri cha cac tham sd trong 161 goi ham, nhung tranh khong lam
thay déi gid tri clia cdc tham so.

§2. TRUYEN GIA TRI CHO HAM THEO THAM CHIEU

2.1. Ham trong C

Trong C chi ¢é mét cach truyén dit liéu cho ham theo gid tri:

+ Cép phét viing nhé cho cic déi.

+ Gén gia trj cdc tham s6 trong 161 goi ham cho cdc d6i, sau d6 ham lam
viéc trén ving nhé clia cac d6i-chid khong lién quan gi dén cc tham s6.

Nhu véy chuong trinh sé€ tao ra cic ban sao {cac d6i) ciia cic tham s6 va
ham sé thao tac trén céc ban sao nay, chit khong lam viéc tryc tiép vdi cac
tham s6. Phuong phdp nay c6 2 nhugce diém chinh:

Tén kém vé thdi gian va b nhé vi phéi tao ra cic ban sao. Khéng thao tac
tryc tiép trén cac tham s6, vi viy khong 1am thay d6i dugc gid trj cdc tham s6.

2.2. Truyén gia tri cho ham theo tham chiéu

Trong C++ cung cdp thém cich truyén di liéu cho ham theo tham chién
béng cich dung d6i la bién tham chiéu hodc déi 12 hing tham chiéu. Céch nay
c6 uu diém:

+ Khong cdn tao ra cic ban sao ctia cdc tham s6, do dé tiét kiém b nhé va
théi gian chay may.

+ Ham sé thao tac tryc tiép trén viing nhd ctia cic tham s6, do d6 dé dang
thay dé6i gid tri cic tham s6 khi cin.

2.3, Méi quan hé giita d6i va tham s6 trong 16i goi ham

Néu ddi 12 bién hodc hing tham chiéu kiéu K thi tham s (trong 161 goi
ham) phai Ia bién hodc phén ti mang kiéu K. Vi du:

+ Dé&i 14 bién hodc hing tham chiéu ki€u double, thi tham s6 1 bién hodc
phén ti mang kiéu double.

+ Déi la bién hodc hang tham chiéu kiéu céu tric, thi tham s6 1a bién hodc
phén ti mang kiéu cdu trac.
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2.4. Cic chdong trinh minh hoa
/ ¥*
Chuong trinh sau dugc t6 chiic thanh 3 ham:
Nhép déy s6 double
Hodn vi 2 bién double
Sip x€p day s6 double theo thi ty ting din
Chuong trinh & nhdp mot day s& va in day sau khi sap xép
*/
$include <iostream.h>
#include <conio.h>
#include <stdio.h>
void nhapds (double *a, int n)
{
for (int i=1; i<= n; ++i)
{
cout << “\nPhan tu thu ® << i << “: %;
cin >> aldi]l;
}
!
void hv{double &x, double &y)
{
double tg = x; x = y; y = tg;
}
void sapxep(double *a, int n)
{
for {int i=1l; i<=n-1; ++1)
for (int 9=i+1; j<=n; ++i)
if (a[il > alil)
Chvi{aiil,alil):
}
void main ()
{
double x[{100];
int i, n;
cout <<"\nN= “;
cin >> n;
nhapds (x, n);
sapxep {x, n)j;
for {i=l; i<=n; ++i)
printf {("\n%0.11£f", x[1l};
getch () :
}
/ *
Chuong trinh sau gém cdc ham:
- Nhép day cdu tric (mdi cdu tric chita di lidu mot thi sinh)
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- Hodn vi 2 bién céu tric
- S&p x&p day thi sinh theo thi ty gidm clia tdng diém
- In mét cdu tric-(in ho tén va tong diém)
Chuong trinh sé nhip dii liéu mot danh sich thi sinh, nhip diém chufn va
in danh séch thi sinh tring tuyén
*/
#include <iostream.h>
#include <iomanip.h>
#include <conio.h>
struct T3
{
char ht{20);
float ¢, 1, h, td;:
bs
void ints{const TS &ts)
{
cout << setiosflags(ios::showpoint) << seiprecision{l);
cout << “\nHo ten: “ << setw(20) << ts.ht
<< setw(6) << ts.td;
}
void nhapsl (TS *ts, int n}
{
for (int i=l; i<=n; ++i)
i .
cout << “\nThi sinh ™ << i;
cout << “\nHo ten: “;
cin.ignore{l):
cin.get (ts[i]}.ht, 23) ;
cout << “Cac diem toan, ly, hoa: %;
cin »>> ts{i].t >> tsiil.l >> ts[il.h;
ts[i].td = ts[il.t + ts[i].1l + ts[i].h;
}
}
void hvts (TS &tsl, TS &tsZ2)
{
TS5 tg = tsl;
tsl = ts2;
ts2 = tg:;
}
void sapxep (TS *is, int n}
{
for (int i=1; i<=n-1; ++i)
for (int i=i+1; Jj<=n; ++3j)
if (ts{il.td < ts{j).td)
hvts (ts[il, tsijl):
}
void main ()

{
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TS ts[1001;
int n, i;
clrscx(};
cout << “So thi sinh: ™;
cin >> n;
nhapsl(ts, n);
sapxrep(ts, n);
float dc;
cout << “Diem chuan: %;
gin >> dey;
cout << “\n\nDanh sach trung tuyen\n”;
for (i=1l; i<=n; ++i}
if (ts[il.td >= dc¢)
ints (ts([i]):;
else
break;
getch () ;
1
/ *
Chuong trinh sau gém cic ham:
Nhép mot ma trin thyc cdp m x n
In mét ma tran thyc duéi dang bang
Tim phén tii l6n nhit va phin ti nhé nhit cha day s6 thuic;
Chuong trinh s& nhdp mét ma trén, in ma trin viia nhép va in cic phén ti
l6n nhit va nho nhét trén mai hang clia ma trdn */
#include <icstream.h>
#include <iomanip.h>
#include <conio.h>
#include <stdic.h>
void nhapmt (float a[20]1(20], int m, int n)
{
for (int i=1 ; i<=m ; +-+i)
for (int j=1; j<= n; ++3)
{
cout << ™\pal[® << i << %, 7 << << ] =Yy
cin >> alilljl:
}
}
void inmt {float a[20]1[20], int m, int n)
{
cout << setiosflags(ios::showpoint) << setprecision(l);
for (int i=1 ; i<=m ; ++i)
for (int j=1; J<= n ; ++3)
{
if {j==1) cout << “\n”;
cout << setw(6) << alilijl:
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i
}

void maxminds (float *x, int n, int &vtmax, int &vtmin)

{
vitmax = vtmin = 1;
for {(int i=2; i<=n ; ++i}
{
if {x[i] > x!vtmax]) vtmax = i;
if (x[i] < z{vimin]) wvtmin i;

}
}
void main ()
{
float a[20j[20]; int m, n;
cout <<“\n 5S¢ hamg va so cot ma tran: “;
cin >> m >> n;
nhapmt (a, m, n);
clrscr():
inmt{a, m, n);
ficat *p = (float*)ar
int vtmax, wvtmin;
for (int i=1; i<=m; ++i}
{
p = ({float*)a) + i*20;
maxminds {p , n, vimax, vtmin):;

printf (*\nHang %d Phan tu max = %6.1f tai cot

%d”, i, plvtmax], vtmax):
printf (“*\n Phan tu min =
%6.1f tai cot %d4”, plvtmin}, vtmin};
}
gatch{);
}

§3. HAM TRA VE CAC THAM CHIEU

Him c6 thé ¢6 kiéu tham chiéu va trd vé gid trj tham chi€u. Khi d6 c6 thé
diing ham & truy nhdp dén mot bién hodc mét phén t& mang nao dé. Duidsi

day 1a mot s6 vi du.

Vi du 1: trinh bay mdt ham trd vé mot tham chiéu dén mdt bién toan bo.

Do d6 ¢6 thé ding ham d€ truy nhép dén bién nay.
#include <icstream.h>
#include <conio.h>
int z;

int &£() // Ham tra v& mdt bi danh cia bién toan bd =z

{

return z;

}
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void main (void)

{

£() = 50; // z = 50
cout <<"\nz = “ << z;
getch () ;

}

Vi du 2: trinh bay mét ham trd vé bi danh clia mét bién ciu tric toan bé.
Khdc vdi vi dy trén, ¢ ddy khong dimng ham mot cich tryc ti€p ma gan haim
cho mét bién tham chiéu, sau @6 diing bién tham chiéu nay d€ truy nhip dén
bién c4u triic toan bo.

#include <iostream.h>

f#include <conio.h>

struct TS

{

char ht[25];
float £, 1, h, td;

bi

TS ts;

TS &f ()

{

return ts;

i

volid main(}

{

TS sh = £(); // h tham chiéu dén bién ts
ccut << “\niHo ten: “;

cin.get{h.ht, 25);

cout << “Cac diem toan, ly, hoa: *;

cin >>» h.t >> h.l1 >> h.h;

h.td = h.t + h.l + h.h;

cout << “\nHeo ten: " << ts.ht;

cout << "\nTong diem: * << ts.td;
getch();

}

Vidu 3: trinh bay mdt ham trd vé bi danh clia mot phén £ mang cdu toan
bd.

Ham sé kiém tra xem chi s8 mang c6 vugt ra ngoai mién quy dinh hay
khong. Sau d6 dimg ham nay d& truy nhép dén cic phan t mang cfu tric.

#include <iostream.h>

#include <conio.h>

#include <stdlib.h>

struct TS

{ .

char ht[25};
float &, 1, h, td:

HH
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void cap_phat _bec nho nhapsl{int n)

{

}

ts = new TSin+il;
if {ts==NULL)

|

}

cout << “Loi cap phat bo nhe ;
exit{l};

for (int i=1; di<=n; ++i}

{

7S gh=ts[i]:

}

cout << “nThi sinh thu “.<< i;
cout << “\n Ho ten: ™ ;
cin.ignore(l};

cin.get{h.ht,25} ;

cout << “Cac diem toan, ly, hoa: “;
cin »>» h.t >> h.1 >> h.h ;

h.td = h.t + h.1 + h.h ;

TS &f{int i, int n) // Cho bi danh ts[i]

{

}

{

if (i<1 |} i>n)

B

}

cout << “Chi so mang kheng hop le %;
exit(1l);

return ts{i};

int n,

void main{)

i

cout << “\nSo thi sinh : %;
cin >»>> n; ’ '
cap_phat bo nho rhapsl(n);

while

{

(1)

cout << ™\nCan xem thi sinh thu may:

cout << “\nChon s0 tu 1 den ™ << n <<
“{bam sai ket thuc CT)"”:

cin >> 1i; :

TS &h = £(i, n};

cout << “\nHo ten: ™ << h.hi;

gout << “\nTong diem: * << h.td;

w,

’
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§4. BOI CO GIA TR] MAC PINH

4.1. Thé nao 1a 6i mic dinh

Mot trong cdc kha niang manh cia C++ 14 nd cho phép xdy dung ham véi
cdc d6i c6 gid tri mic dinh. Thong thudng s6 tham sb trong 15i goi ham phai
béng s8 461 ctia ham. M6i d6i sé dugc khai gan gié trj theo tham 50 tuong ting
chia nd. Trong C++ cho phép tao gid tri mdc dinh cho cic d6i. Cac d6i nay
¢6 thé ¢6 hoidc khdng cd tham s6 tuong ting trong Idi goi ham. Khi khéng cé
tham s8 tuong ting, 61 dugc khdi gan béi gia tri méc dinh.

Vi du ham delay v6i d6i s6 méc dinh dugc viét theo mét trong hai cach sau:

Cach 1 (Khéng khai bdo nguyén méu):

void delay{int n = 1000}

{ for (int i=0; di<n; ++i)

}

Cach 2 (C6 khai bao nguyén miu):

void delay{int n = 1000);

void delay{int n)

{ for (int i=0; i<n; ++1i)

}

Céch diing:

+ Cung cép gid tri cho ddi n (C6 tham s0 trong 161 goi ham)

delay(5000); // Bbi n = 5000

+ 50 dung gia tri mdc dinh cta d6i (Khong c6 tham s6 trong 11 goi)

delay(}; // B8i n = 100C

4.2. Quy tic xiy dung him véi d6i mic dinh

+ Céc d8i méc dinh can phai la cic ddi cudi cing tinh tii trai sang phai. Gia
sti c6 5 ddi theo thd ty tli tréi sang phai 1a

dl, 42, 43, 44, 45

Khi dé:

néu mét d6i mac dinh thi phaila d5

néu hai d6i mic dinh thi phai la d4, d5

néu ba do6i méc dinh thi phaila d3, d4, d5

Céc vi dy sai:
d3 va d5 mic dinh (khi dé d4 ciing phéi mic dinh)
d3 vi d4 mic dinh (khi d6 d5 cling phai méac dinh)
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+ Khi x4y dung ham, néu sit dung khai bao nguyén mau thi cic d6i mic
dinh céin dugc khéi gdn trong nguyén méu, vi du:
// Khéi gén giad tri cho 3 ddi mic dinh d3, d4 va db
void f(int dl, float d2, char *d3 = "HA NOI”,
int d4 = 100, double d5 = 3.14);
void f(int d1, float d2, char *d3, int d4, double d5)
{
// Cac c&u lénh trong than ham
}
Khoéng duge khdi gan lai cho cdc 461 mic dinh trong dong ddu ctia dinh
nghia ham. Néu vi pham diéu nay thi chuong trinh dich sé théng béo 16i.
+ Khi x4y dung ham, néu khong khai bdo nguyén mau thi cic d6i méc dinh
duge khdi gan trong dong diu chia dinh nghia ham, vi duy:
// Khoi gan giad tri cho 3 déi mic dinh d3, d4 va d5
void f(int dl, float d2, char *d3 = “HA NOI”,
int d4 = 100, double d5 = 3.14)
{
// Céc cdu lénh trong thin ham
}
+ Gié tri ding d¢ khdi gén cho déi méc dinh.
C6 thé diing cac hing, cdc bién toan bd, cic ham d€ khdi gin cho ddi mic
dinh, vi dw:
©int MAX = 10000;
void f{int n, int m = MaX, int xmax = getmazx(},
int ymax = getmaxy({)):
4.3, Cach st dung ham c6 doi mic dinh
Loi goi ham cén viét theo quy dinh sau:
Cac tham s6 thiu ving trong 101 goi ham phai tuong ing v6i cdc 46 mic
dinh cudi ciing (tinh tili trai sang phai).
Néi cach khic: Pa diing gié tri mic dinh cho mot d6i (t4t nhién phaila d6i
mic dinh) thi cling phai st dung gi4 tri méic dinh cho cdc d6i con lai.
Vi du v6i ham ¢6 3 déi mic dinh:

void f£(int d1, ficat &2, char *d3 = "“HA NOIL”,
int d4 = 100, doukle dt = 3.14);
Thi céc 16i goi sau 14 ding:

£(3, 3.4, “ABC”, 10, 1.0); // Pidy &3 tham sb
£(3, 3.4, “ABC”); // Thiédu 2 tham sb cubdi
£(3, 3.4); // Thiéu 3 tham sb cudi
Cac loi goi sau 12 sai:
£(3); // Thidu tham sé cho dbi khéng mic dinh d2
F(3, 3.4, , 10); // pa dung gié tri mdc dinh cho d3, thi
ciing
// phai ding gid tri mdc dinh cho d4 va db
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4.4. Cacvidu

Ham ht (bén duéi} ding dé hién thi chudi ky ty dc trén n ddng mén hinh.
Céc d6i dc va n déu co gid tri mic dinh.

#include <conio.h>

#include <iostream.h>

void ht{cher *dc = “HA NQOI”, int n = 10);

void ht(char *dc, int n)

{

for (int i=0; i<n; ++1i)
cout << “\n” << dc;

}

void main{)

{

ht(); // In déng chit “HA NOI” trén 10 dong

ht ("ABC®, 3y; // In dong chit “ABC” tré&n 3 dong
ht (“"DEF”) ; // In ddng chit “DEF” trén 10 dong
getch(); :

}

Vi du duéi ddy trinh bay ham hién thi mdt chudi str trén man hinh d6 hoa,
tai vi tri (x, y) va ¢6 mau m. Céc d8i x, y va m 14 mic dinh. Dang cic ham
getmaxx() va getmaxy() d€ khéi gén cho x, y. Diing hing RED gén cho m.

#include <conio.h>

finclude <graphics.h>

void hiendc{char *str, int x = getmaxx() / 2,

int y = getmaxy() / 2, int m = RED);

void hiendc {char *str, int x, int vy, int m)

{ .

int mau ht = getcolor(}; // Luu mau hien tai

setcolor (m) ;

cuttextxy{x, y, str) ;

setcolor (mau_ht); // Khoi phuc mau hien tai

}

void main{)

{

int mh = ¢, mode = 0;
initgraph{&mh, &mode,” “);
setbkcolor (BLUE) ;
. hiendc {“HELLO”}; // HELLO mdu & gifta man hinh
hiendc {(“*CHUC MUNG”, 1, 1); // CHUC MUNG mau d&& tail
f/vi tri {1, 1)
hiendc {(“CHAO”,1,400,YELLOW); // CHAC madu vang tai
/7 vi tri (1, 400)
getch(};
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Vi dy dudi day trinh bay ham tinh tich phén xdc dinh gém 3 d6i: f1a ham
cin tinh tich phén, ava b la céc cdn dubiva trén (a<b). Ca3 ddif,avab
déu mic dinh. Gid tri mic dinh ctia con trd ham 13 dia chi ctia ham bp
(binh phuong), clia a bing 0, clia b bing 1.

#include <conic.h>

#include <iostream.h>

#include <iomanip.h>

#include <math.h>

double bp(double x);

double tp(double (*f) (double) = bp, double a = 0.0,

douvble b = 1.0);

double bp (double x)

{

return x * X;

}

double tp(double (*f) (double), double a, double b)

{

int n = 1000;
double 8 = 0.0, h = (b - a}) / n;
for {int i=0; i<n; ++i)
s+= f{a + i * h 4+ h) + f£fla + L * h);
return ¢ * h / 2;

}

void main ()

{

clrscri);
cout << setiosilags (ics::showpoint) << setprecision{Z};

cout << “\nTich phan tu 0 den 1 cua x * x = ™ << tp(};
cout << “\nTich phan tu 0 den 1 cua exp(x)= " << tp(-
exp) ;

cout << “\nTich phan tu 0 den PI/2 cua sin(x) » <<
tp(sin,0,3.14/2);
getch () ;
}

§5. CAC HAM TRUC TUYEN (INLINE)

5.1. Uu, nhudc diém ctia ham

Viéc 16 chiic chuong trinh thanh cdc ham c6 2 vu §iém rd rét: Thi nhét
Ia chia chuong trinh thanh cic don vi ddc 1ap, Jam cho chuong trinh duge
t6 chiic mdt cdch khoa hoc, dé kiém soét, dé phdt hién 15, d& phét trién, m&
rong.

Th hai la gidm dugc kich thudce chuong trinh, vi méi doan chuong trinh .
thyc hién nhiém vu clia ham dugc thay bang mét 16i goi ham.

Tuy nhién ham cing ¢ nhugc diém 1a lam chém t8c d6 chiong trinh do
phai thuc hién mét s6 thao téc ¢ tinh thii tuc mdi khi goi ham nhu: Cap phiét
ving nhd cho céc d6i va bién cuc bg, truyén dii liéu cla cic tham s6 cho cic
d6i, gidi phong viing nhé truée khi thoat khéi ham.
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Céc ham tryc tuyén trong C-++ cho kha ning khic phuc dugc nhuge diém
noi trén.

5.2. Cac ham tryc tuyén

Dé bién mét ham thanh tryc tuyén ta viét thém tit khod:

inline

vao trude khai bdo nguyén mau ham. Néu khéng dung nguyén mau thi viét
tii khod nay trudc dong ddu tién cua dinh nghia ham. Vi du:

inline float f{int n, float x);

float £{int n, fleat x)
{

// CAc c&u lénh trong thédn ham
}
hodc:
inline float f{int n, float x)

{
// CAc cdu lénh trong thin ham

}

Chii y: Trong moi tridng hop, ti khod inline phai xudt hién trude cic loi
goi ham thi trinh bién dich mdi biét cin xi ly ham theo kiéu inline.

Vi du ham f trong chuong trinh sau sé€ khong phai 1& ham tryc tuyén vi i
khod inline viét sau 1&i goi ham:

#include <conio.h>

#include <iostream.h>
void main ()

{
int s;
s = £(5, 6);
cout << s;
getch();

}

inline int f(int a, int b)
{ _
return a * b;

}

Chii y: Trong C++, néu ham dugc xay dung sau 16i goi ham thi bét bude
phdi khai bdo nguyén mau ham truéc 16 goi. Trong vi du trén, trinh bién dich
C++ s€ bat 16 vi thiu khai bao nguyén miu ham f.

5.3. Cach bién dich ham tryc tuyén

Chuong trinh dich x@ Iy cdc ham inline nhu cdc macro (duge dinh nghia
trong 1énh #define), nghia la n6 sé thay méi 161 goi ham bing mét doan
chuong trinh thyc hién nhiém vy cia ham. Céch nay lam cho chuong trinh
dai ra, nhung téc d6 chuong trinh ting 1én do khong phai thyc hién cic thao
tac c6 tinh thi tuc khi goi ham.
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5.4. So sanh macro va ham tryc tuyén
Dling macro va ham tryc tuyén déu dan dén hiéu qua tuong ty, tuy nhién
‘nguoi ta thich dimg ham tryc tuyén hon, vi cich nay ddm bdo tinh ciu tric
ctia chugng trinh, dé st dung va tranh dugc cdc sai sot 1at vit thudng gip khi
duing #define (nhu thiu cdc ddu ngodc, ddu chim phéy).

5.5. Khi nao thi nén ding ham tryc tuyén

Phuong 4n diing ham tryc tuyén rit ngan dugc thoi gian chay may nhung
lai [am ting khéi lugng bd nhd chuong trinh (nhét [& 46i véi cdc ham tryc
tuy&n c6 nhifu ciu [énh). Vi viy chi nén diing phuong 4n tryc tuyén déi vai
cdc ham nho.

5.6. Su han ché ciia Trinh bién dich

Khéng phai khi gip tif khod inline 1a trinh bién dich nhét thiét phai xi ly
ham theo kiéu tryc tuyén.

Chu ¥ réing ti khod inline chila mét sy goi ¥ cho trinh bién dich chii khong
phai 13 mét ménh lénh bt bude.

C6 mot s6 ham ma céc trinh bién dich thudng khong xt 1y theo cach in-
line nhu cdc ham chifa bién static, ham chifa cac 1énh chu trinh hoéc 1énh
goto hodc 1énh switch, ham d quy. Trong truéng hop nay, tit khod inline 1€ di
nhién bj bd qua.

Tham chi tii khod inline vAn bj bé qua ngay cd d6i véi cac ham khong co
nhiing han ché néu trén néu nhu trinh bién dich thdy cén thiét (vi du da cé
qud nhiéu ham inline lam cho bd nhé chuong trinh qud 1én).

Vi du: Chuong trinh sau sif dung ham inline tinh chu vi va dién tich cla
hinh chii nhat:

Phuong 4n 1: Khong khai bao nguyén méu. Khi d6 ham dtcvhen phai dit
trén ham main.

$include <conic.h>

#include <iostream.h>

inline void dtevhen(int a, int b, int &dt, int &cv)

{
dt = a * b;
2 *{a + b);

cv
}
voild main{)
{

int af[20], bi{20]1, cv[20], dt{20], n:

cout << “\nSo hinh chu hat: %;

cin >> n;

for (int i=1; i<=n; ++i)

{

cout << “\n¥hap 2 canh cua hinh c¢hu nhat thu *
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cin »> afi] >> b[il;
dtevhen{alil, bli], 4dtli]l, cv[i]):
}
clrscr():;
for (i=1; i<=n; ++i)
{
cout << “\nHinh chu nhat thu * << i << ™; %;

cout << “\nDo dai 2 canh = ™ << a[i] << ™ wva % <<
blil:
cout << “\nDien tich = * << dt{i] ;
cout << “\nChu vi = ™ << cviil;
1
getch();

}

Phuong an 2: S dung khai bao nguyén mau. Khi d6 tir khod inline dit
trude nguyén mau.

Chii y: Khong duigce dit inline trnide dinh nghia ham. Trong chuong trinh dudi
day néu dit inline trudc dinh nghia ham thi hu qua nhu sau: Chuong trinh van
dich théng, nhung khi chay thi chuceng trinh bi quén, khong thoat dugc.

#include <conio.h>

#include <icstream.h>

inline void dtevhen(int a, int b, int &dt, int &ocv);

void main{)

{ ‘

int af20], b{20]1, cv[20]1, dti201, n;

cout << “\nSo hinh chu hat: “;

cin >> n;

for (int i=1; i<=n; ++i)

{
cout << “\n¥hap 2 canh cua hinh c¢hu nhat thua *
LI My N
cin >> afil »>> blil;
dtcvhen(alil, bl[i], dt[i), cvi[il):

}

clrscr();

for {i=1; i<=n; ++i)

{
cout << “\n Hinh chu nhat thu “ << i << ": %;
cout << “wnDo dai 2 canh = ™ << a[i] << ™ va » <<

blil;
cout << “\nDien tich = “ << dt[i]:
cout << “\nChu vi = " << c¢cvil;
!
getch():
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void dtovhen(int a, int b, int &dt, int &cv)

{

dt = a * b;

cv = 2 * {a + b);
}

§6. DINH NGHIA CHONG CAC HAM (OVERLOADING)
6.1. Khai niém vé dinh nghia chéng
Dinh nghia chéng (hay con goi sy tai bdi) cac ham la diing cling mot tén dé
dinh nghia cdc ham khac nhaun. Pay la mét ma rong rét cé ¥ nghia ctia C++.
Nhu da biét, trong C va cdc ngdn ngii khac (nhu PASCAL, FOXPRO, ...)
mdbi haim déu phai cé mét tén phan biét. D6i khi dﬁy 12 mét sy han ché€16n, vi
phéi diing nhiéu ham khic nhau d€ thyc hién cling mét cong viéc. Vi du a&
14y gid tri tuyét d6i trong C cdn dung t6i 3 ham khdc nhau:
int abs(int i); // LAy gii tri tuyét déi gid tri kidu int
longt labs (longt 1): // LAy gia tri tuyét &di
// gid tri kidu long
double fabs(double d); // Liy gi& tri tuyét dbi
// gid tri kidu double
Nho kha ning dinh nghia chéng,’ trong C++ c6 thé dung chung mot tén
cho ca 3 ham trén nhu sau:
int abs(int i); // L&y gid tri tuyét déi gia tri kidu int
longt abs(longt 1); // LAy gid tri tuyédt déi
// gia tri kidu long
double abs(double d); // LAy gid tri tuyét déi
// gid tri kidu double
- 6.2. Yéu cdu vé cic him dinh nghia chéng
Khi diing cing mdt tén dé dinh nghia nhiéu ham, trinh bién dich C++ sé&
dta vao syt khdc nhau vé tip déi ctia cdc ham nay d€ d6i tén cic ham. Nhu vﬁy,
sau khi bién dich mbi ham s& c¢6 mét tén khic nhau.

Tit d6 cho thay: cic ham dugc dinh nghia triing tén phéi c6 tép d6i khac
nhau (v€ s§ higng hoic ki€u). Néu 2 ham hoan toan triing tén va triing d6i thi
trinh bién dich sé khong c6 cich nao phan biét dugc. Ngay ca khi 2 ham nay
c6 kiéu khac nhau thi trinh bién dich vin béo 16i. Vi dy sau x4y dung 2 ham
cung co tén la f va cling ¢6 mét d6i nguyén a, nhung kiéu ham khac nhau,
Ham thi nhét kiéu nguyén (trd v& a*a), ham thd hai kifu void (in gid tri a).
Chuong trinh sé bi thong bdo 161 khi bién dich (ban hay thii xem sao).

#include <conio.h>

#include <iostream.h>

int £(int a);

void f(int a);

int £ (int a)
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{

return a * a;
}
void f{int a)
{

cout << "\n ™ << a;

}

void main{)

{

Jint b = £(5);
£{b);
getch () ;

i

6.3. St dung céc ham dinh nghia chéng

Khi gip mot 16i goi, trinh bién dich s& cin cit vio s6 lugng va kiéu clia céc
tham s& d€ goi ham cé ding tén va ding b 46i sé tuong ing. Vi du:

abs (123); // Tham sb kidu int, ge¢l ham int abs(int i) ;

abs (123L); // Tham 88 kidu long, goi ham long abs(long 1);

abs(3.14); //Tham sb kidu double, goi ham

// double abs{double d);

Khi khong c6 ham nao ¢ bd ddi ciing ki€u véi bo tham s6 (trong 10i goi),
thi trinh bién dich sé& chon ham nao c6é bd ddi gin kifu nhit (phép chuyén
kiéu d& dang nhit).

Vi dy
abs{(‘A’); // Tham sé kiéu char, goi ham int abs{int i} ;
abs{(3.14¥); // Tham sb kiéu float, goi ham

// double abs (double d);

6.4. Nén st dung phép dinh nghia chéng cic ham nhu thé nao?

Nhu d4 ndi & trén, khi xdy dung cling nhu st dung cic ham triing tén, trinh
bién dich C++ d3 phéi suy dodn va gidi quyét nhiéu trudng hop khd nhép
nhing. Vi viy khong nén lam dung qué dang kha ning dinh nghia chéng, vi
diéu d61am cho chuong trinh khé kiém soéat va dé din dén sai sét. Viéc dinh
nghia chéng sé hiéu qua hon néu dugc st dung theo cac 1di khuyén saw:

+ Chi nén dinh nghia chéng cic ham thiic hién nhiing cong viéc nhu nhau
nhung trén cic d6i tugng 6 kifu khéc nhau. Vi du trong chuong trinh cin
xdy dyng cac ham: cdng 2 ma tran vudng ki€u double, cong 2 ma trin vudng
kiéu int, cdng 2 ma tran chit nhat kiéu double, cing 2 ma trén chit nhét ki€u
int, thi 4 ham trén nén dinh nghia chong (d4t cling tén).

+ Nén dimng cac phép chuyén ki€u (néu cdn) d€ bé tham s6 trong 16i goi
hoan toan triing kifu vdi bd ddi s6 cia mdt ham duogc dinh nghia chong. Vi
nhu thé méi tranh duige sy nhip nhang cho trinh bién dich va trinh bién dich
sé chon dung ham cén goi.

{50



[ Lap trinh C++

6.5. Lay dia chi cic ham triing tén

Gia slt ¢6 4 ham déu c6 tén 14 tinh_max dugc khai bao nhu sau:
int tinh max(int &, int b, int c¢); // Max cda 3 sb nguyén
double tinh_max (double a, double b, double c¢}; // Max cla
// 3 86 thuc
int tinh_max(int *a, int n)}; // Max cua mdt diay sd nguyén
double tinh max(double *a, int n); //Max cla mdt day sb
thue
Vén dé dit ra 1a 1am thé nao 18y dugc dia chi clia méi ham. Ciu tra I&i nhu
sau.
Dé 4y dia chi chia mot ham, ta khai bdo mot con trd ham cd kiéu va bd d6i
nhu ham cin 14y dia chi. Sau d6 gin tén ham cho con tré ham. Vi du:
int (*£f1) {int, 4int, int);
£f1 = tinh max; // LAy dia chi cia ham tht nhit
double (*£2) (double, double, double);
£2 = tinh max; // L&y dia chi cia ham tht hai
int (*£3) {int *, int);
£3 = tinh max; // LAy dia chi ctia ham tha ba
double (*f4) {double *, int);:
f4 = tinh max; // L&y dia chi cla ham thi tu
6.6. Cacvidu
Vidu 1: Chuong trinh gidi bai todn tim max cia mét diy s6 nguyén vi max
ctia mét day s§ thyc. Trong chuong trinh ¢é 6 ham. Hai ham diing d€ nhap
ddy s6 nguyén va day s6 thiic ¢é tén chung la nhapds. Bén ham: tinh max 2 s6
nguyén, tinh max 2 s6 thuc, tinh max cta diy sé nguyén, tinh max ctia day s
thuc dugc dit chung mot tén 14 max.
#include <conio.h>
#include <iostream.h>
f#include <iomanip.h>
void nhapds (int *x, int n);
void nhapds (double *x, int n);
int max{int x, int y):
double max (double x, double y):
int max(int *x, int n):
double max (double *x, int n):
void nhapds {int *x, int n)
{
for (int i=1; i<=n; ++i}
{
cout << “Phan tu ™ << L << W o= Wy
cin >> x[il;
}

}
void nhapds (double *x, int n)
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{
for (int i=1; i<=n; +4+1)
{
cout << “Phan tu ™ << i << ™ =",
cin >> x[i];
!
}
int max(int x, int ¥)
{
return x > y-? X : y;
}
double max{double x, double y}
{
return x > y 7 X 1 Y;
} .
int max{int *=x, int n)
{
int s = x[1];
for {int i=2; i<=n; ++i}
s = max (s, x[i1);
return s;
}
double max{double *x, int n)
{
double s = x[1];
for (int i=2; i<=n; ++1i)
s = max(s, x[il]):
return s;
}
void main ()
{
int af20] , n , ni, nd, maxi;
double x[20], maxd;
clrscr();
cout << “\nSc phan tu nguyen ni = %}
cin >> ni;
cout << “Nhap day so nguyseni\n “;
nhapds (a, ni}; ‘
cout << “\nS¢ phan tu thuc nd w;
cin >> nd;
cout << “Nhap day so thucin *;
-nhapds (%, nd) ;
maxi = max({a, ni);
maxd max (x, nd);
cout << “\nMax cua day nguyen
cout << “\nMax cua day thuc
getch (};

Y << maxi;
Y << maxd;
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Vidu 2:
Chuong trinh sau thuc hién phép nhén ma trin:
D=A*B*C
trong d6 A, B 13 cic ma trdn vudng, C 1a ma trdn chit nhét. Trong chuong
trinh cé 3 cip ham tring tén d€ thuc hién 3 nhiém vy (nhung trén 2 ddi tugng
khac nhau 13 ma tran vudng va chit nhit): Nhip ma trin, nhin 2 ma trin va
in ma trin.
#include <conio.h>
finclude <iostream.h>
finclude <iomanip.h>
typedef int MT[20][20];
void nhapmt (MT a,char *ten, int m, int n};
void inmt (MT a,char *ten, int m, int n):;
void nhanmt (MT a,MT b, MT ¢, int m, int n, int p}:
void nhapmt (MT a,char *ten, int n);
void inmt (MT a,char *ten, int n);
void nhanmt (MT a, MT-b, MT ¢, int n);
void nhapmt (MT a, char *ten, int m, int n)
{
for (int i=l; i<=m; ++1}
for (int J=1; Jj<=n; ++3}
{
cout << ™\n” << ten <<7[N << i << MY, << ]
<< M) o=y
cin >> a[ilfj]»
}
}
void nhapmt {MT a,char *ten, int n)
{
nhapmt (a, ten, n, n};:
} .
void inmt(MT a,char *ten, int m, int n)
{
cout << “\nMa tran: “ << ten;
for (int i=l:; i<=m; ++4i)
) .
cout << “\n";
for (int j=1; j<=n; ++3}
cout << setw(s) << al[il([3]:
}
;
void inmt (MT a,char *ten, int n}
{
inmt {(a, ten, n, n);

}

{53}




Lap trinh C++

void nhanmt (MT a,
{

for (int i=1;

{

MT b, MT ¢, int m, int n, int p}
i<=m; ++1i)
for (int 3=1; q<=p; ++3)
clii[j] = 0;
fer (int k=1; k<=n; ++k)
c[il[j] += alil [k} * bIlk]{jl;

}
1

void nhanmt (MT a,MT b, MT ¢, int n)
{
nhanmt{(a, b, c, n, n, nj);
!
veid main ()
{
MT a, b, ¢, d; // d = abe
MT u;
clrscr():
nhapmt (a, “A", 2);
nhapmt (b, “B”, 2);
nhapnt {c, “C”, 2, 3):
nhanmt {(a, b, u, 2);
nhanmt{u, <, d, 2, 2, 3);
inmt(a, “A", 2):
inmt (b, “B", 2);
inmt (u, “U = & * BY, 2};
inmt (c, “C”, 2, 3):
inmt{d,”D = U * C", 2, 3}:
getchi);

}

§7. PINH NGHIA CHONG CAC TOAN TU
7.1, Céc phép toan trong C++va C

Trong C++va C c6 khé nhiéu cic phép todn ding d€ thuc hién céc thao téc
trén cac kidu d liéu chudn. Vi du cdc phép sd hoc: + - * / 4p dung cho céc
ki€u dit liéu nguyén, thuc. Phép 14y phin du % dp dung d6i vdi kiu nguyén.

7.2. Thyic hién cic phép todn trén céc kifu dii liéu khéng chudn trong C

Viéc thyc hién cic phép todn trén cic d6i tugng ty dinh nghia (nhu méng,
cfiu tric) 1a nhu cAu bit budc clia thuc t& Chéng han cin thyc hién cdc phép
s6 hoc trén s8 phiic, trén phén s6, trén da thic, trén véc to, trén ma trin. DEé
dép ting yéu cdu nay, ta sit dung cac ham trong C. Vi du sau d4y 12 mét chuong
trinh C gém c4c ham nhép phén s, in phén s& va thyc hién cic phép céng,
trli, nhén, chia phan s6. Chuong trinh s& nhép 5 phén sé: p, q, z, u, v va tinh

phén s6 s theo cong thiic:
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#include <conio.h>
#include <stdio.h>
#include <math.h>
typedef struct
{
int a, b;
}oBs;
void nhap (PS *p);
void in({PS p):
int uscln(int x, int v);
P3 rutgon (PS8 p};
PS cong(PS pl, PS p2);
PS tru(PS pl, PS p2);
PS nhan({?s pl, PS p2);
PS chia (PS5 pl, PS p2);
void nhap({PS *p)
{
int t, m;
printf (*\nTu va mau: “);
scanf {(“%d%d”, &t, &m);
p-»a = t; p—>b = m;
}
void in(FS p)
{
printf{*%d/%a"”, p.a, p.b):
}
int uscla(int x, int ¥v)
{
X = abs(x); y = abs{y}:
if (x*y==0) return 1;
while {(x!=y)
if {x>y} x == y;
else vy -= x;
return x; '
1
P3S rutgon(P5 p)
{
PS5 gy
int x:
x=usclinip.a, p.b);
g.a = p.a [/ x;
g.b = p.b / Xx;
return g;
}
PS5 cong(PS pl, PS5 p2)
{

Lap trinh C++
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ES q;

g.a = pl.a * p2.b + p2.a * pl.b;
gq.b = pl.b * p2.b;

return rutgon{g);

}
PS tru(PS pl, PS p2}
{
BS a;
g.a = pl.a ¥ p2.b - p2.a * pl.b;
gqg.b pl.b * pZ2.b;
return rutgon (g} ;

1
P5 nhan{Fs pl, PS p2)
{
PS gy
g.a = pl.a * pl.a;
a.b = pl.b * p2.b;
return rutgen(q);
i
PS chia(PS pl, PS p2)
{
PS qg;
g.a = pl.a * p2.b;
g.b pl.b * p2.a;
return rutgon(q);

}

void main{)

{
PS p, g, 2z, u, v ;
PS tu,mau, s;
printf (“*\n Nhap phan so
printf (“\n Nhap phan so
printf (“\n Nhap phan so
printf (“\n Nhap phan so
printf (“\n Nhap phan so
tu nhan (g, z);
tu tru(p, tu);
mau = cong{u, Vv):
s = chia(tu, mau};
printf ("\nPhan so s = ™); in(s);
getch () ;

*}; nhap(&p);
“y: nhap(&q);
“}: nhap(&z);
") 7 nhap(&u);
“); nhap(&v}:

<4 £ N O Y

}

Nhin xét: Viéc st dung cic ham dé thuc hién cic phép tinh khéng duge ty
nhién va dai dong. Vi du d€ thuc hién mét cdng thic:

s=(p-g*z) / (u+ v '
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phai diing 2 bién trung gian va 4 10i goi ham. Céu héi dit ra la cé cich nao
dé€ chi cdn viét dung cong thic toan hoc, ma vin nhan dugc két qua mong
mudn hay khéng?

Trong C++ co6 thé ddp ting dugc mong mudn nay bang cich si dung
cdc phép todn chudn ciia né cho cic kiéu dit lidu tiy dinh nghia (mang, cau
trag, ...}. Noi cach khac, C++ cho phép diing céc phép todn d€ dinh nghia
cac ham, ma ta thudng goi 12 dinh nghia chéng cac todn tit (hay con goi:
Su tai bdi cdc toan ti).

7.3, Cach dinh nghia chéng cic todn ti

7.3.1. Tén ham toan tfi: Gém ti khod operator va tén phép todn, vi du:

operator+ (dinh nghia chéng phép +)

operator- {dinh nghia chong phép -)

7.3.2. Céc do6i ctia ham todn tii:

a. Vi céc phép todn 6 2 toan hang, thi ham toan ti cin c6 2 d6i. D61 thd
nhét ¢ing v4i todn hang thi nhdt, d6i thi hai Ging véi todn hang thi hai. Do
vay, vOi cic phép toan khong giao hoan (nhu phép-) thi thi ty d&i la rit quan
trong.

Vi du céc ham toan i cdng, trit phan 58 dugce khai bdo nhu sau:

struct PS

int a; // Tu sb

int b; // Mau sb

;s operator+{PS pl, PS p2); // pl + p2

PS cperator-{(PS pl, BS p2); /7 pl - p2

PS operator*{(PS pl, PS p2): // pl * p2

PS operatoxr/(PS pl, PS p2): // pl / p2

b. Véi cic phép toan c6 mét toan hang, thi ham todn t c6 mét d6i. Vi duham toan
t&t d6i dfu ma trin (d6i déu tAt ci cic phin ti clia ma trdn) dugc khai bao nhu sau:

struct MT

{
double a[20][20]; // Mang chita cac phin t0 ma tran

Cint m; // 56 hang ma tréan
int ny // 86 cét ma trén
i
MT operator—- (MT x);
7.3.3. Than ctia ham todn t: Viét nhu thin ciia ham thong thudng, Vidy
ham déi ddu ma trin cé thé dugc dinh nghia nhli sau:
struct MT

£
double af20][20]; // Mang chta céc phdn tT ma trén
int m; // 86 hang ma trén
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int n; // 8& cét ma tran
}:
MT operator- (MT x)
{
MT - y;
for (int i=l; i<=m ; ++3i)
for (int j=1; Jj<= n; ++j)
CyERT D) = %A1 0305
return y;

}

7.4. Cach dung ham toén ti

Cé 2 cach ding:

Cach 1: Dung nhu mot ham thong thudng bing cach viét 16i goi.

Vi du:

P3 P, ¢, 41, Vy

u = operator+(p, ¢}’ //fu=p+q

v operator-(p, g9); /f/v=p-¢g

Céch 2: Dling nhu phép todn clia C++ .

Vi du:

PS p, 9, u, v; .

u=p+q //u=p+gqg

v=p-q [//v=p-q

Chit : Khi diing cic ham todn ti nhu phép todn cha C++, ta ¢6 thé két
hgp nhiéu phép toan dé viét cic cdng thiic phic tap. Ciing cho phép dung din
ngodc tron d€ quy dinh thi ty thyc hién céc phép tinh. Thit ty vu tién cha cic
phép tinh vAn tudn theo cdc quy tic ban ddu cha C++. Ching han cdc phép *
va / ¢4 thi uu tién cao hon so véi cdc phép + va -

Vi du:

PS p, q, u, v, sl, s2; :

stl=p*q~u/v: // sl = (p* q

s2 p-q) /f {a+wv)y; // 82 ={p ~-dq / {(u+ v)

§8. CAC Vi DU VE BINH NGHIA CHONG TOAN TU

Vi du 1: Trong vi du nay ngoai viéc st dung cdc ham toan ti d€ thyc hién 4
phép tinh trén phan sé, con dinh nghia chéng cdc phép todn << va >> dé xuit
va nhép phan s8 (xem chi tiét trong Chuong 7). _

Ham operator<< c6 2 ddi kiéu ostream& va PS (Phén s6). Ham tra vé gia
tri kiéu ostream&. Ham dugc khai bio nhu sau:

ostream& operator<< (ostream& os, PS p):

Tugng ty ham operator>> dugc khal bédc nhu sau:
istream& operator>> (istream& 1is,PS &p);
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Duéi day sé chi ra cach xay dung va st dung cdc ham toan t&f. Chung ta
cling sé thy viéc st dyng cic ham toan tii rit ty nhién, ngin gon va tién lgi.
Chuong trinh dudéi day c6 ndi dung nhu chuong trinh trong §6.2, nhung
thay cdc ham béng cdc ham todn ti.
#include <conio.h>
#include <iostream.h>
#include <math.h>
typedef struct
{
int a,b;
} PS;
ostream& operator<< {ostream& os, PFS p};
istream& operater>> (istreams is,PS &p);
int uscln(int %, int v};
P35 rutgon(PS p);
PS operator+(PS pl, PS p2);
PS5 operator-(PS pl, PS5 p2);
PS operator* (PS pl, PS p2):
PS operator/(PS pl, PS5 p2);
ostreamé& operator<< (ostream& os, PS5 p)
{
08 << p.a << Y/ << p.b;
return o0s;
}
istream &cperatcr>> (istream &is, PSS &p)
B
cout << “Nhap tu va mau: “;
is >»» p.a >» p.b;
return is;
}
int uscln{int %, int y)
{
x = abs(x); y = abs(y);
if {¥*y==0) return 1;
while {(x!=y)}
1f (x>y) x —-= y;
alse y —= X;
return x;
}
PS rutgon(PS p)
{
PS g;
int x;
= uscln(p.a,p.b);
a =p.a/ x;
.b = p.b / x:
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return qg;
1
PS operator+ (P35 pl, PS p2)
{
BS q;
g.a = pl.a * p2.b + p2.a * pi.b;
q.b pl.b * pZ.b;
return rutgon{g}:

1
P53 operator-{P5 pl, PS p2)
{
PS g;
g.a = pl.a * p2.b - p2.a * pl.b;
g.b = pl.b * p2.b;
return rutgon{qg);
!
PS operator*{P5 pl, PS pZ}
{
PS g;
g.a = pl.a * p2.a ;
g.b = pl.b * p2.b ;
return rutgon{q);
}
PS5 operator/(PS pl, P5 pZ}
{
PS qg:
g.a = pl.a * p2.by
g.b = pl.b * p2.a;
return rutgon(g):;
}
void main ()
{
PS pr a4 2z, U, v
PS s;
cout <<”\nNhap cac PS p, q, z, u, v:\n “;
cin >> p >> g >> 2 >> u >> v;

s = (p-q*z)/ (u+v);
cout << “\n Phan so s = “ << s;
getch (}:

} .

Vi du 2: Chuong trinh dua vao cic ham todn ti:
operator- ¢6 mot d6i diing d€ ddo ddu mdt da thiic
operator+ c6 2 doi diing dé€ cdng 2 da thdc
operator- ¢6 2 d6i dung dé€ trit 2 da thic

operator* co 2 d6i ding dé€ nhan 2 da thiic
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operator™ c6 2 d6i dung d€ tinh gid da thidc taix
operator<< c6 2 doi diing dé in da thdc
operator>> ¢6 2 d6i diing € nhép da thyic
Chuong trinh sé nhép 4 da thic: p, q, 1, s. Sau d6 tinh da thic:
f=-(p+qg) * (r ~ s5) '
Cudi cung tinh gia tri f(x), v6i x 12 mét s6 thyc nhap tii ban phim.
#include <conio.h>
#include <iostream.h>
#include <math.h>
struct DT
{
double a[20]; // Mang chua cac he so da thuc ad, al,...
int n; // Bac da thuc
bi
ostreams operator<< (ostream &os, DT d}:
istreams operator>> {istream &is,DT &d);
DT operator-(const DT &d):
DT operator+ (DT di, DT d2);
DT operator- (DT di, DT d2);
DT operator* (DT di, DT d2);
double operator”{DT d, double x); // Tinh gia tri da thuc
ostream &operator<< (ostream &os, DT d}
{

s << “- Cac he so {tu ao}: “;

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

' oz << d.ali] <<” %;

return os;
}
istream& operator>> {istream& is, DT &d)
{

cout << "~ Bac da thuc: %;

cin >> d.n;

cout << “Nhap cac he so da thuc:\n”;

for (int i=0 ; i<= d.n ; ++1)

{

cout << “He s0 bac ™ << i << ™ = W
iz >> d.aii];
}

return is;
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DT operator-(const DT &d)
{

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

p.alil = -d.alil;
return p;
}
DT operator+ (LT dl, DT d2)
{
DT d&;
int k,1i;
k=dl.n >d2.n ? dl.n : d2.n;
for (i=0; i<=k ; ++1i)
if {i<=dl.n && i<=d2.n)
d.a{i] = dl.a[i] + d2.alil;
else if (i<=dl.n)
d.af{il = dl.a[dil;

else
d.afi]l = d2.ali};
i = k;
while {i>0 && d.a[i]l==0.0} -~-i;
d.n = i;

return d;
}
DT operater—- (DT dl, DT d2)
{
return (dl + (~d2});:
}
DT operatcr* (DT di, DT d2)
{
DT d;
int k, i, 3;
k = d.n = dl.n + d2.n;
for (i=0; i<=k; ++1i) d.ali] = 0;
for (i=0 ; i<= dl.n ; ++i}
for (j=0 ; j<= d2.n ; ++7)
d.ali+j] += dl.af[i] * d2.afjl:
return d; '
}
double operator™{DT d, double x)
{
double s8=0.0 , t=1
for (int i=0 ; i<=
{

NN
d.n ; ++1i)

s += d.a[i] * t;
t o*= x;
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}
return s;

}

void main (}

{
DT py 9 ¥, 8, E;
double x, g;
clrscr();
cout <<“\nihap da thuc
cout <<”\nNhap da thuc
cout <<“\nKkhap da thuc
cout <<”\nNhap da thuc
cout << “\nNhap so thuc =x:
f=-(p+aqg * (r- s);
g=1f "~ %
cout << “\nDa thue £ » << f;
cout << “\n x = Y << x;
cout << "\nf(x) = " << g;
geteh{):

Y ocin > p;
Y ein >>» g;
Y ; ocin >> r;
® ; cin >> s;
“ & ocin >> x;

X O "

}

§9. CAC BAI TOAN VE MA TRAN VA VEC TG

Trong muyc nay sé xét cic ma tran thyc vuéng cdp n va cic véc to thuyc cip
1. Ching dugc biéu dién théng qua cic kifu cdu trac MT va VT:
struct MT

{
double al20][20]; // Mang a chita céc phdn £l ma trén

int n; // Cép ma tran
bi
struct VT
{

double b[20]; // Mang chua cac phan tu cua vec to

int n: // Cap vec to
};
Dé xii Iy ma trén va véc to, ching ta xiy dyng 9 ham todn t:
ostream& operator<< (cstream& os, const MT& x); // In ma
tran '
ostream& operator<< (ostreamé& ¢s, const VT& v); // In véc to
istream& operator>> (istream& is,MT& x); // Nhip ma trin
istream& operator>> (istream& is, VT &v); // Nhap véc to
MT operator+{const MT& x1, const MT& x2}; // Cong 2 ma trén
MT operator-(const MT& x1, const MT& x2); // Trit 2 ma tran
MT operator* {const MT& xl, const MT& x2); // Nhin 2 ma trén
VT operator* {const MPT& x, const VP& v);// Nhidn ma trén véc to
MT operator! (MT x); // Nghich dao ma trén
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Thuét todn cho 8 ham todn ti diu tuong doi quen thudc khéng cé gi phai
ban. P€ nghich ddo ma tran c6 nhiéu cich, & ddy ching ta diing phuong phap
Jordance nhu sau. Gia sti cin nghich d4o ma trin x cdp n. Ta dung thém ma
tran don vi y. Sau d6 thuc hién dong thoi cic phép tinh trén ca x va y sao cho
x tré thanh don vi. K&t qua y chinh 14 nghich d4o clia x. Thuit toan dugc tién
hanh trén n budc. Noi dung ctia bude k (k = 1, ..., n) nhu sau:

Tim chi 88 r ( k <= r <= n) sao cho

abs{x[r,k]) = max { abs(x[i,kl vé&i i =%k,...,n }

Neéu abs(x[rk]) = 0 thi ma trin khdng c6 nghich ddo va thudt todn két thac
gitta chiing.

Hodn vi hang k véi hang r trongcd 2 matrdnxva y.

Chia hang k ctia cad x va y cho tg = x[kk] (muc dich lam cho x[kk] = 1).

Bién d6i dé cot k clia x trd thanh véc to don vi bing cach lam cho cic phéan
tl x[i,k] =0 (véi i khdc k). Mudn vay ta thyc hién cac phép tinh sau trén ca
xvay:

(hang i) = (hang 1) - x{i,k]*(hang k} , vdi mei i khac k

N6i dung chuong trinh [a nhip 4 ma trdin X, Y, R, S va véc t0 u. Sau dé tinh
véc to v theo cdng thic:

ve=({X+7Y * (R~ 8))-1lu

Nhu sé thdy trong ham main() dudi diy, nh¢ cic ham todn ti ma cdu lénh
tinh v dugc viét gin giéng nhu céng thic todn hoc néu trén.

/* Chuong trinh */

$include <conio.h>

#include <iostream.h>

#include <iomanip.h>

$include <math.h>

struct MT

{

double af201[20]; // Mang chua cac phan tu ma tran

int n; // Cap ma tran

bi

struct VT

{
double b[20]; // Mang chua cac phan tu cua vec to
int n; // Cap vec to

Vi

ostream& operator<< (ostream& os, const MT& x);

ostream& operator<< (cstream& os, const VT& v):;

istreams& operator>> (istream& is,MT& x);

istream& operator>> (istreamse 1is, VT &v);

MT operator+{const MT& xl, const MT& %2);

MT operator-{const MT& xl, const MT& x2);

MT operator* (const MT& xl, const MT& x2);
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VT operator* (const MT& x, const VIT& v);

MT operator! {MT x); // Tinh ma tran nghich dao

ostream& operator<< (ostream& os, const MT& x}

{

05 << setprecision{2) << setiosilags (ios::showpeoint);
for (int i=1 ; i<= x.n ; ++i}
{
0s << “\n"
for (int j=1; j<=x.n; ++j)
08 << setw(6) << x.al[il[3] :

} .
os << “\n” ;
return os;

}

ostream& operator<< {(ostream& os, const VT& v)

{ .
os << getprecision(2) << setiosflags(ios::showpoint};
for (ipt i=1 ; i<= v.n ; ++i)

08 << setw(6) << v.b[i] ;
08 << “\n” ;
return os;

1

istreamé& operator>> (istream& is, MT& x)

{
cout << “ - Cap ma tran: “ ;
is >> x.n;
cout << “Nhap cac phan tu :\n” ;
for {int i=1 ; 1i<= x.n ; ++1i)

for {int j=1; j<=x.n; ++J)
{
cout << “PT hang ™ << i << ™ cot ™ << j <<

Mo oon

e

is >> x.af[i] [3] :
}
return is;
}
istreams operator>> (istream& is, VT& v)
{ .
gout << ™ - Cap vec to: ™ ;
is >> v.n;
cout << “Nhap cac phan tu :\n” ;
for (int i=1 ; i<= v.n ; ++i)
{
cout << “Phan tu thu » << 1 << ® = W
is >> v.bli]
}

return is;
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}

MT operator+{const MT& xl, const MT& xZ)
{

if (xl.n!=x2.n)
{
cout << “\nKhong thuc hien duoc phep cong vi 2 MT
khong cung cap”;
getch ()7
return x1i;

else

{
MT x:
int i, 3, n;
n=x.n=xl.n;

for (i=1; i<=n; ++i)
for {(3=1; j<=n ;++3)

1031 = x1.afi] [j] + =x2.alil{3] ;
return x; :

1
}

MT operator- (const MT& x1, const MT& x2)
{
if (xl.nl=x2.n)

{

_ cout << “\nKhong thuc hien duoc phep tru vi 2 MT
khong cung cap”:

getch(};
return x1;

else

MT x;
int i, j, n;
n = x.n = xl.n;
for (i=1; i<=n; ++1i}
for (j=l: j<=n ;++13}
®.ali1[3] = x1.alil[j] - x2.a[i][]]

return x;

} :

}

MT operator* (const MT& x1, const MT& x2)

{
if {(xi.nl=x2.n)
{

cout << “\nKhong thuc hien ducc phep nhan vi 2 MT
khong cung cap”; '
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return xl;
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else
{
MT x;
int n, i, J,k;
n=x.n= xl.n;
for (i=1; i<=n; ++i)
for (j=1; j<=n ;++3}
{ -
x.alilii]l = 0.0 ;
for (k=1 ; k<=n; ++k)
x.a[i][J] 4= xl.af{i]ik]*x2.a[k]
(31 + :

}

return x;

}

VT cperator* (const MT& x, const VT& v)
{
if (x.n != v.n)

{

cout << “\n Cap ma tran khac cap vec to, phep

nhan vo nghia”;
getch{);
return v;

else

VT u; int n;
n=u.n=v.n ; .
for (int i=1l; i <=n ; ++i)
{
u.bl[i] = 0;
for (int j=1; j<=n; ++7j)

}
return u;
i
1 .
MT operator! (MT x)
{
MT y;
int i,3,k, &, n;
double tg;
n = y.n = x.n ;

u.b[i] 4= x.al[i][jl*v.b[]];
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for {(i=1 ; i<=n ; ++1)
for {(j=1 ; Jj<=n ; ++3)
if (i==1) y.alillj] = 1;
else y.al[il[]j] = O;
for (k=1; k<=n; ++k)
{
r=k;
for (i=k+1l; i<=n; ++1)
if (abs(x.ali]l[k]l) > abs{x.alx]ik}} ) r =
iz
if (abs{x.al[r]l[k]) < 1.0E-8)
{
cout << ™“\n Ma tran suy bien, khong co ng-
hich dao” ;
getch (}; return x;
i
/* Hoan vi hang r va hang k */
for {j=1 ; j<=n ; ++j)
{
tg = x.alkli[jl;
x.alk}][J] = x.alr] i1
x.alrl[]] = tg;
tg = y.alk)[1]):
y.alkl i3] = y.alrl(il:
y.alrl{j]l = tag;
;
/* Chia hang k cho alk, k] */
tg = x.alk] (k] :
for (4=1 ; 3<=n ; ++3}
{
x.alki[i} /= tg;
y.alkl[3] /= tg;
}

/* Khu cot k : lam cho ali,k} = 0 voi i != k */
for {(int i=l; i<=n ; ++i) ”
if {1 I= k)

{
tg = x.ali] [k] :
for {(j=1 ; {i<=n ; ++3j}
f
x.ali]{3] -= tg*x.a[kl {3} ;
y.ali]l[j] -= tg*v.alkl{j} ;

1
b

return y;

}

void main ()}
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MT %, v, r, 8;
VT u, v;
¢clrscr{);

cout <<”\nNhap ma t£ran X ™ ; cin >> x;
cout <<”\nNhap ma tran ¥ ™ ; cin >> y;
cout <<”\nNhap ma tran R ™ ; cin >> r;
cout <<”\nNhap ma tran S ™ ; cin >>.s;

cout <<”\nNhap vec to u ™ ; cin >> u;

v =I{({x+y) *(r-s8})) * uw
cout << "\nVec to v = xu ™ << v
.getch();
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KHAI NIEM VE LOP

Nhu dé ndi & trén, I6p 1 khdi niém trung tam cia lgp trinh
hudng do6i tugng, né la sy md rong cla cdc khdi niém cdu tric
(struct) cita C va bdn ghi (record) ciia PASCAL. Ngoai cdc thanh
phdn di ligu (nhu cdu tric), 16p con chifa cdc thanh phdn ham,
con goi la phudng thitc (method) hay ham thanh vién (member
function). Cilng gidng nhu cdu triic, l8p c6 the xem nhul mot kiéu
dit ligu. Vi vy I6p con goi 1d kidu d6i tugng va Idp dudc dimg dé
khai bdo cdc bién, mdng doi tugng (nhu thé dimg kiéu int d€ khai
bdo cdc bién mdng nguyén). Nhui vdy tii mot 16p cd thé tao ra (bing
cdch khai bdo) nhiéu ddi tugng (bién, mdng) khdc nhau. Mbi d6i
tiigng co ving nhd riéng clia minh. Vi vy ciing cé thé quan niém
I6p 1a tap hop cdc di tugng cung kiéu.

Chuong nay sé trinh bdy cdch dinh nghia 1dp, cdch xdy dyng
phutang thilc, gidi thich vé pham vi truy nhdp, sit dung cdc thanh
phdn ciia I6p, cich khai bdo bién, mdng cdu tric, 10i goi t6i cdc
phuong thifc.

§1. DPINH NGHIA LOP

1. Lép dugc dinh nghia theo méau:

class Tén 1ld&p

{

// Khai béo cidc thudc tinh (peroperties)
// Khai bdo céc phuong thitc (methods)

b;

// Dinh nghia (x8y dung) céc phuong thic

Chii y:

Thudc tinh cha 16p ¢6 thé 14 céc bién, mang, con trd co kiéu chuin (int,
float, char, char*, long,...) hodc kiéu ngoai chufn da dinh nghia trudc (céu
trac, hop, 16p,...). Thudc tinh cha 16p khong thé c6 kiéu cha chinh lép do,
nhung c6 thé 1a kiéu con trd 16p nay, vi du:
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class A

{
A ¥; // Khéng cho phép, vi x ¢ kidu 1lép A
A *p; // Cho phép, vi p 1& con tré kidu 1ép A

b

2. Khi bdo céc thanh phén ctia l6p (thudc tinh va phuong thic) cé thé
diing céc tii khod private va public d€ quy dinh pham vi st dung cita cdc thanh
phén. Néu khéng quy dinh cu thé (khong dimg cic tii khod private va public)
thi C++ hiéu 46 1a private.

Céc thanh phin private (riéng) chi dugc stt dung bén trong 16p (trong thin
ctia cic phuong thic cta lc'rp) Céc ham khéng phai la phuong thiic ciia ldp
khong dugc phép sii dung céc thanh phén nay.

Céc thanh phdn public (cong cdng) diigc phép st dung & ca bén trong va
bén ngoai 16p.

3. Céc thinh phdn dit liéu thudng (nhung khong bit buc) khaij bdo la
private d€ bao dam tinh gifiu kin, bdo vé an toan dit liéu céa 16p, khong cho
phép cic ham bén ngoai xdm nhdp vao dit liéu cha 16p.

4. Cic phuong thiic thuong khai bao 13 public d€ chung c6 thé dugc goi t6i
(st dung) tif cic ham khac trong chuong trinh.

5. Cic phuong thec c6 thé dugce xdy dung bén ngoai hodc bén trong dinh
nghia 16p. Thong thudng, cic phuong thiic ngin dugc viét bén trong dinh
nghia 16p, con cic phuong thiic dai thi viét bén ngoai dinh nghia lép.

6. Trong thin phuong thiic clia mdt I16p (gia st 16p A) 6 thé sit dung:

+ Céc thudc tinh ciia 16p A.

+ Céc phuong thic clia 16p A.

+ Cdc ham tu 1ap trong chuong trinh. Vi pham vi sit dung ctia ham Ja toan
chuong trinh.

7. Gid tri trd vé& clia phuong thiic ¢d thé cé kiéu bat ky (chuin va ngo‘ai
chuin).

Vi dy sau sé minh hoa cic diéu néi trén. Chiing ta sé dinh nghia 16p d€ mé
t4 v xii Iy céc diém trén man hinh d6 hoa. Lép dugce it tén la DIEM.

+ Céc thudc tinh ctia [op gbm:

int x; // hoanh d6 (ct)

inty; // tung d6 (hang)

intm; // mau

+ Cdc phuong thuc:

Nhip dit liéu mét diém

Hién thi mot diém
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An mot diém

Ldp diém dugc xay dyng nhu sau:

class DIEM

{

private:

int x, y, m:

public:

" void nhapsl();

void hien{();

vold an ()

{

putpixel (x, vy, getbkcoclor{)}:

b

b

void DIEM::nhap(}

{

cout << “\nNhé&p hoanh 4b (cdt) va

tung 46 (hang) citia didm: »

cin >> x >»> y;

cout << “\nNh&p md mdu cta didm: *

cin >> m;

}

void DIEM::hien()

{

int mau_ht;

mau_ht = getcolor();

putpixel (x, v, B}

setcolor {(mau_ht);

}

Qua vi du trén c6 thé riit ra mot s6 diéu can nhd sau:

+ Trong ¢ 3 phuong thiic (dit viét trong hay viét ngoai dinh nghia l6p) déu
dugc phép truy nhap dén céc thugc tinh x, y va m ctia lop.

-+ Céc phuong thicviét-bén trong dinh-nghia16p (nhu phueng thic an() )
dugc viét nhu mot ham thong thudng.

+ Khi xy dung cic phuong thiic bén ngoai 16p, cAn diung thém tén Iép
va todn tii pham vi :: ¢4t ngay trudc tén phuong phiic d€ quy dinh o day 1a
phuong thiic ciia 16p nao.

§2. BIEN, MANG POI TUQNG

Nhu da néi & trén, mot 16p (sau khi dinh nghla) ¢6 thé xem nhli mot kiéu
dsi tucing v c6 thé diing d€ khai bdo céc bién, mang doi tudng Ciéch khai bdo
bién, mang ddi tugng ciling gidéng nhu khai bdo blen, mang cac kléu khac {nhu
int, float, cdu trac, hep, ...), theo miu sau:
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Tén_l6p danh_sich_d6i;

Tén_lop danh_sdch_mang;

Vi du stt dung 16p DIEM & $1, c6 thé khai bdo cic bién, mang DIEM nhu sau:

DIEM dl, d2, d3; // Khai bao 3 bién &bi tuegng dl, 42, d3

DIEM d[20]; // Khai bdo mang dbi twong d gém 20 phin td

M6i d6i tugng sau khi khai bdo s& dugc cdp phat mét viing nhd riéng dé
chiia cdc thudc tinh cia chiing. Chu y rdng sé khong c6 viing nhé riéng dé
chita cic phuong thiic cho méi ddi tugng. Céc phuong thic sé dugc sit dung
chung cho tét ca cic d6i tugng cling 16p. Nhu viy vé€ b¢ nhd dugc cdp phat thi
doi tugng gifng cdu trdc. Trong trudng hop ndy:

sizeof {dl} = sizeof(d2) = sizeof(d3) = 3*sizeof(int) = &
sizeof{d) = 20%6 = 120
Thudc tinh ctia d6i tugng:

Trong vi dy trén, mdi d6i tuong d1, d2, d3 va mdi phan t& dfi] déu cé 3
thudc tinh 13 x, y, m. Cha ¥ 13 méi thudc tinh déu thude vé€ mét déi tugng, vi
viy khong thé viét tén thudc tinh mdt cach riéng ré ma bao gid ciing phai cé
tén d6i tugng di kém, gidng nhu cich viét trong cfu tritc cha C hay ban ghi
ctia PASCAL. Noéi cach khdc, cich viét thudc tinh cia déi tlicmg nhu sau:

Lén d01 _tugng.Tén_thudc_tinh

V6i cac dbi tugng dl d2, d3 va mang d, cé thé viét nhu

Salls '

dl.x // Thudc tinh x cia db6i tuong di

d2.x // Thudc tinh x cna dbi tugng d2

di.y // Thudc tinh y cta db6i tugng d3

d[2].m // Thudc tinh m ciia phdn ti d[2]

dl.x = 100 ; // G&n 100 cho dl.x

d2.y = di.x; // Gé&n di.x che d2.y

St dung cac phuong thic:

Ciing giéng nhu ham, mét phuong thic dugc st dung thong qua 1di goi.
Tuy nhién trong 16i goi, phuong thic bao gid cling phai c6 tén d6i tugng dé
chi r6 phuong thic thuc hién trén cac thudc tinh ctia déi tugng nao. Vi du
16 goi:

dl.nhapsli{);

s& thuc hién nhip s6 liéu vao cic thanh phin d1.x, dl.y vadl.m

Caulénh

d[3] .nhapsl(} ;

sé thuic hién nhép s6 liéu vao cic thanh phdn d[3].x, d[3].y va d[3].m

Chiing ta sé minh hoa cac diéu ndi trén bé”mg mdt chuong trinh don gidn sit
dung 16p DIEM d€ nhap 3 di€m, hién réi &n cac diém viia nhip. Trong chuo‘ng
trinh dua vao ham kd_do_hoa(} ding d€ khd&i dong hé d6 hoa.
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#include <conio.h>

finclude <iostream.h>

finclude <graphics.h>

class DIEM

( .

private:

int X, y, m ;

publiic:

void nhapsl{);

void and)

{

putpixel (x, y,getbkecolor(});

}

void hien{)}:

¥

void DIEM::nhapsi{)

{

cout << “\nWNhap hoanh do (cot) va
tung do {hang) cua diem: ™ ;

cin >> x >> y ;

cout << ™ \nNhap ma mau cua diem: “ ;

cin »>> m ;

}

void DIEM: :hien ()

{

int mau_ht;

mau_ht = getcolor() :

putpixel (x,y,m) ¢

setcolor (mau_ht);

}

void kd do hoa{)

{

int mh, mode ;

mh=mode=0;

initgraph (&mh, &mode,

}

void main /()

{

DIEM dl, d2, d3 ;

dl.nhapsl():

dZ.nhapsl();

d3.nhapsl();

kd do_hoaf():

setbkcolor (BLACK} ;

dl.hien(};

dz2.hien(};

d3.hien();

\\.ﬂ) ;
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getch();
dl.an();
dz.an(});
d3.an(};
getch (};
closegraph(};
!

§3. CON TRO POI TUQONG

Con tro déi tugng diing dé chiia dia chi ciia bién, mang d6i tugng. N6 dugc
khai bao nht sau:

Té&n 1lép  *con txd ;

Vi du dting 16p DIEM c6 thé khai bao:

DIEM *pl, *p2, *p3; // khai bdc 3 con trd pl, p2, p3

DIEM dl, d2; // Khai bado 2 dbi tugng dl, d2

DIEM d[20]; // Khai béo mang dbi tuong

va co thé thuc hién céc cau lénh:

pl = &d2; // pl chftia dia chi ciia d2, hay pl trd tdi d2

p2 = d; // p2 trd téi ddu mang d

p3 = new DIEM // Tao mdét ddi tuong va chia

// dia chi cta nd vao p3

Dé€ sit dung thudc tinh ciia d6i tugng théng qua con tré, ta viét nhui sau:

Tén ceon_tré->»>Tén_thubc_tinh

Chii y: Néu con trd chifa dia chi d8u cla mang, cé th€ ding con tré nhu
tén mang.

Nhu vdy sau khi thyc hién cac cdu Iénh trén thi:

pl->x vd d2.x 1& nhu nhau

p2[il.y va d[i].y 1a nhu nhau

Toém lai ta ¢ quy tidc sau:

Quy tic st dung thudc tinh: D€ sit dung mét thudc tinh cta ddi tugng ta
phéi ding phép . hodc phép -> . Trong chuiong trinh, khéng cho phép viét tén
thuéc tinh mét cach don ddc ma phai di kém tén d6i tugng hodc tén con trd
theo cdc méu sau:

Tén_ddi_ tuong.Tén_ thudc tinh

Tén con_ trd->Tén_thude_tinh

Tén_mang_dbdi_tuong[chi_sb].Tén_thudc_tinh

Tén_con_trolchi s8] .Tén - thudc tlnh

Chuong trinh duéi day ciing st dung 16p DIEM (trong $1) de nhép mét
day diém, hién thi va 4n cdc di€ém vita nhip. Chuong trinh ding mét con trd
kiéu DIEM va ding todn tif new d€ tao ra mét day ddi tugng.

#include <conio.h>

#include <iostream.h>
#include <graphics.h>
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class DIEM

{

private:

int %, y, m ;

public:

void nhapsl(};

void an{)

{

putpixel (%, y,getbkcolor());

1

void hien{);

}i

void DIEM: :nhapsl ()

{

cout <<“\nNhap hoanh do (cot} wva tung do (hang) cua diem:”
cin >»> x >> y ;

cout << ™ \nNhap ma mau cua diem: * ;

cin >> m ;

}

volid DIEM: :hien{)

{

int mau_ht;

mau_ht = getcolor(} ;

putpixel (x,y,m};

setcolor (mau ht);

}

void kd do_hoa()

{

int mh, mode ;

mh=mode=0;

initgraph (&mh, &mode, ™7);

}

void main ()

{ S

DIEM *p;

int i, n;

cout << “Sc diem: % ;
cin >> n;

p = new DIEM[n+l];
for (i=1l; i<=n; ++1i)
pli].nhapsl{);

kd _do_heal(};

for (i=1; i<=n; ++i}
pli].hien(};
getch({);

for (i=1; i<=n; ++i}
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pli]l.an{);
getch (} ¢
closegraph{);
}

§4. POI CUA PHUONG THUC, CON TRO THIS

4.1. Con trd this la d6i thii nhit ctia phuong thiic

Chung ta hdy xem lai phuong thic nhapsl chia 16p DIEM

void DIEM::nhapsl() ' '

{ ,

cout <<”\nNhap hoanh d¢ (cot) wva

tung de (hang) cua diem:”;

cin >> x >> y;

cout << “ \nNhap ma mau cua diem: “;

cin >> m;

}

RO rang trong phuong thiic nay, ching ta st dung tén cdc thudc tinh x, y
vi m mdt cach don doc. Difu nay ¢6 vé nhu méau thuin véi quy tic si dung
thudc tinh néu trong muc trudc. Song cu thé nhii sau:

C++ st dyung con trd dic biét this trong cdc phuong thic. Cac thudc tinh
viét trong phuong thic dugc hiéu la thujc mét ddi tugng do con trd this trd
t6i. Nhu vy phuong thitc nhapsl() c6 thé viét mot cich tudng minh nhd saw:

void DIEM::nhapsl(}

A

cout << *\nNhap hoanh do (cot) va

tung do (hang) cua diem:";

cin »> this-»>x >> this->y;

cout << ™ \nNhap ma mau cua diem: »;

c¢in >> this->m;

}

Tt gbc @6 ham s& cd thé két luan ring: Phuong thic bao gid cing 6 it
nh#t mdt déi [ con tré this va né ludn ludn 14 d8i diu tién cha phuong thic.

4.2. Tham s& vng vdi d6i con tro this

Xét mot 16 goi t6i phuong thic nhapsl() :

DIEM dl;

dl.nhapsl{):

Trong trudng hop nay, tham s8 truyén cho con tré this chinh 13 dia chi
cha dl:

this = &dil

Do do:

this->»>x chinh 1a dl.x

this->y chinh 14 dl.y
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this->m chinh 14 dl.m

Nhu viy cau lénh

dl.nhapsl{):

sé nhdp di liéu cho cic thudc tinh cia d6i tugng dl Tit d6 cb thé rat ra
két ludn sau:

Tham s& truyén cho d6i con trd this chinh 13 dia chi cta déi tugng di kém
vii phdong thic trong 161 goi phuong thic. A '

4.3. Cac d6i khac cia phuong thiic

Ngoai d6i dic biét this (doi nay khéng xuit hién mot cich tudng minh),
phuong thiic con cé céc d6i khic dugc khai bao nhu trong cac ham. Péi clia
phuong thic cé thé 6 kiéu bat ky (chuén va ngoai chuin).

Vi du d€ xay dung phuong thiic vé dudng thing qua 2 diém ta cdn dua vao
3 d6i: Hai d6i I 2 bién kiéu DIEM, d6i thi ba kiéu nguyén x4c dinh mi mau.
Vi da cé déi ngam dinb this 13 d6i thi nhét, nén chi cin khai bdo thém 2 dox

Phuong thiic ¢6 thé viét nhu saw:
vold DIEM: :doan thang (DIEM d2, int mau)
{

int mau_ht;

mau_ht = getcclor();

setcolor (mau) ;

line{this~>x%,this~->y,d2.x,d2.vy);

setcolor (mau ht);

}

Chuong trinh sau minh hoa cic phuong thitc ¢6 nhiéu déi. Ta van dung
Iép DIEM nhung cé mot s6 thay d6i:

+ Bd thubdc tinh m (mau)

+ BO cac phuong thdéc hien va an

+ Pua vao 4 phucng thiac mdi:

ve_ doan_thang (V& doan thing qua 2 diém)

ve tam giac (V& tam giidc qua 3 diédm)

do dai (Tinh dd dai clia doan thing qua 2 diém)
chu vi (Tinh chu vi tam gidc qua 3 diém)

Chuong trinh cén minh hoa:

+ Viéc phuong thiic nay sif dung phuong thiic khic (phuong thiic ve_
tam_giac st dung phuong thiic ve_doan_thang, phuong thic chu_vi s dung
phuong thic do_dai) .

+ 51 dung con trd this trong thin cic phuong thic ve_tam_giac va chu_vi

Noi dung chuong trinh la nhip 3 diém, vé tam gidc c6 dinh 14 3 diém vita
nhdép sau d6 tinh chu vi tam gidc.

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

#incliude <math.h>

#inciude <stdio.h>

class DIEM

{

private:

int %X, vy ;

public:

void nhapsl{);

void ve_doan_thang{DIEM d2, int mau) ;-

void ve_tam giac (DIEM d2, DIEM d3,int mau) ;

double do dai(DIEM d2)

{

DIEM dl = *this ;

return sqgrt{ pow(dl.x -~ d2.x,2) +

pow({dl,y - dZ2.y,2) ) ¢

} : . . .

double chu_vi (DIEM d2, DIEM d3);

}: -

void DIEM: :nhapsl ()

{

cout <<” \nNhap hoanh do (cot)-va_

tung do (hang) cua diem:” ';

cin >> x >> y }

}

void kd do hoa (}

{ \ _

int mh, mode ;

mh~mode=0 ;

initgraph (&mh, &mode, “7);

}

void DIEM::ve_doan_thang(DIEM d2, int mau)

{

setcolor(mau),'

.llne(thls ->»x,this->y,d2.x,d2. y),

} e
void DIEM::ve tam giac(DIEM d2, DIEM d3,int mau)
{ N L '

(*this) .ve_decan_thang (d2,mau) ;
d2.ve_doan_thang (d3,mau};
d3.ve_doan_thang (*this,mau);
double DIEM::chu vi(DIEM d2, DIEM d3)
{
double s;
s=(*this}.do dai (d2)+d2.do_dai (d3)+d3.do_dai (*this}:
return s;
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}

void main{)

{

DIEM di1, d2, d3;

char tb cv[20] ;

dl.nhapsl()};

d2.nhapsl (};

d3.nhapsl (};

kd_do_hoa () ;

dl.ve_tam giac(d2,d3,15);

double s = dl.chu_vi(dZ2,d3);
spriantf(th cv,”Chu vi = %0.2f", s8);
outtextxy (10,10,tb _cv);

getch();

closegraph();

}

Mot s8 nhan xét vé d6i cha phuong thic va 16i goi phuong thic
+ Quan sat nguyén mau phuong thiic:

void ve_doan_thang (DIEM 42, int mau} ;
sé thiy phuong thic c6 3 doi:

P i thi nhit 1& mét doi tugng DIEM do this tro tdi.
i thii hai la d6i tugng DIEM d2.

Déi thii ba 1a bién nguyén mau.

Ndi dung phudng thitc 1a v& mét doan thang di qua cic diém *this va d2

theo mi mau miu. Xem thin ciia phuong thic sé thiy dugc ndi dung nay:
void DIEM::ve_doan_thang (DIEM dZ, int mau)

;etcolor(mau);

line (this->x, this->y,d2.x,d2.y};

) .

Tuy nhién trong triong hop nay, vai trd clia this khong cao ldm, vi né dugc
dua vao chi ¢6t lam rd d6i thid nhdét. Trong than phuong thiic ¢6 thé bé tu
khod this vin dugc.

+ Vai trd ctia this tré nén quan trong trong phuong thitc ve_tam_giac:

void ve_tam_giac(DIEM d2, DIEM d3,int mau) ;

Phuong thiic nay cé 4 déila:

this trd t6i mot ddi tugng kiéu DIEM

d2 mot déi tugng kiéu DIEM

d3 mét déi tugng kiéu DIEM

mau mét bién nguyén

Noi dung phuong thiic 14 vé 3 canh:

canh 1diqua *this va d2
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canh2diqua d2vad3

canh3diqua d3va *this

Céc canh trén dugc v& nhd st dung phuong thiic ve_doan_thang:

Vé canh 1 dung 1énh: (*this).ve_doan_thang(d2,mau) ;

Vé canh 2 diing Iénh: d2.ve_doan_thang(d3,mau);

VEé canh 3 dung lénh:. d3.ve_doan_thang(*this,mau);

Trong trudng nay 16 rang vai tro cla this rit quan trong. Néu khong dung
n6 thi céng viéc trd nén khé khin, dai dong vakhé hi€u hon. Chiing ta hay so
sénh 2 phuong an:

Phuong 4n ding this trong phuong thiic ve_tam_giac:

void DIEM::ve_tam_giac(DIEM d2, DIEM d3,int mau)
{

{(*this) .ve doan_thang(d2,mau);

d2.ve doan thang(d3,mau);
d3.ve_docan_thang{*this,mau);

}

Phuong 4n khong dung this trong phuong thic ve_tam_giac:
void DIEM::ve tam giac{DIEM d2, DIEM d3,int mau)
{ ,

DIEM dl;
dl.x = %3
dl.y = y;

dl.ve_decan_thang{dZ,mau)};
dZ.ve dean thang(d3,mau);
d3.ve dean thang({dl,mau);
}

§5. NOI THEM VE KIEU PHUONG THUC VA KIEU POI CUA
PHUONG THUC

5.1. Kiéu phuong thiic

Phuong thiic cé thé khong c6 gid tri trd vé (kidu void) hodc c6 thé tra vé
mot gid tri 6 kidu bt ki, ké ca gia trj ki€u déi tigng, con tro ddi tugng, tham
chiéu doi tugng.

5.2. Péi cta phuong thiic

Déi clia phuong thic (ciing gidng nhu d6i cia ham) cé thé cé Kidu bt ky:

+ Kiéu dii liéu chudn nhui int, float, char, ... Con trd hodc tham chiéu dén
kiéu dit liéu chuin nhu int*, float*, char®, int&, float&, char&, ...

+ Céc kiéu ngoai chufin di dinh nghia trudc nhu déi tugng, cdu tric, hop,
enum, ... Con trd hodc tham chifu dén cic kiéu ngoai chuln nay.

+ Kiéu d6i tugng ciia chinh phuong thiic, con trd hogc tham chiéu dén
kiéu déi tugng nay.
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5.3. Cacvidy
Vi dy 1 minh hoa:
+ Thudc tinh (thanh phén dif liéu) cha 16p c6 thé 1a doi tugng clia 16p
khic di dinh nghia bén trén.
+ Phuong thiic c6 gid tri tra v& kifu ddi tugng va con trd d6i tugng.
Noi dung chuong trinh 13 nhap mot diy hinh chif nhét, sau 46 tim hinh
chit nhit ¢6 max dién tich va hinh chi nhit cé max chu vi.
Chuong trinh dugc t8 chiic thanh 2 16p:
+ Lép HINH_CN gbm:
- Céc thudc tinh: d va r (chiéu dai va chiéu rdng)

- Céc phuong thic
void nhapsl(} ; // Nhép chidu dai, réng
int dien_tich(); // Tinh dién tich

int chu vi() : // Tinh chu vi
+ Lép DAY _HINH_CN gém
- Céc thudc tinh:
int n ; // 88 hinh chit nhit cha day
HINH CN *h; // Con trd téi day ddi tuong ctha 16p HINH
CN
- Cac phuong thtc
void nhapsl ();: // Whip moét day hinh chit nhat
HINH_CN hinh_dt_max() ; //Tra v& hinh chir nhat cé

// didén tich max
HINH CN *hinh cv_max() ; // Tra v& con trd tdi HCN cb
// chu vi max
#include <conioc.h>
#include <iostream.h>
class HINH_CN
{
private:
int d, r; // chieu dai va chieu reong
~public:
volid nhapsl(}
{
cout << “ \nNhap chieu dai va chieu rong: “ ;
cin >> d >> r ; -
}.
void in{)
{
cout << “\nchieu dai = * << d ;
cout << “ chieu rong= % << r;
b
int dien tich()

{
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return d*r;

}

int chu vi()

{

return Z2* (d+r};

}

o

class DAY HINH CN

{

private:

int n; // So hinh ch nhat

HINH CN *h; '

public:

void nhapsl{):;

HINH CN hinh dt max{) ;

HINH CN *hinh cv_max(} ;

s ‘

void DAY HINH CN::nhapsli ()

{

cout << “S¢ hinh CN = ™ ;

cin >»> n;

h = new HINH CN[n+i1];

for (int i=1;i<=n;++i})

hii] .nhapsi():

1

HINH CN DAY EINH CN::hinh dt max ()
{

HINH CN hdtmax;

hdtmax = hil];

for (int i=2; i<=n; ++i)

if (h[i}.dien_tich() > hdtmax.dien_tich{(} )
hdtmax = hi{i]; :
return hdtmax;

}

HINH CN *DAY HINH CN::hinh cv max{)
{

int imax = 1;

for {int i=2; i<=n; ++i)

if (hiil.chu vi{) > hiimax].chu_vi{) )}
imax = i ;

return (h+imax};

}

void main ()

{

DAY_HINH_CN d;

HINH_CN hdtmax;

d.nhapsl(};
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hdtmax = d.hinh dt max(}.
hdtmax.in{) ;
HINH CN *hcvmax=d.hinh cv max();

hevmax~>in() ;
getch ()

}

Vi du 2 minh hoa:

+ Thuc tinh (thanh phin di liéu) clia 16p cé thé 14 d6i tugng ctia l6p khac
da dinh nghia bén trén.

+ Phuong thiic cé gié trj tra vé€ kiéu d6i tugng

+ Vai trd chia con trd this (xem phuong thiic maxdt ctia 16p TAM_GIAC)

+ Phuong thiic tinh (xem phudng thic tao_tg ctia 16p TAM_GIAC)

Ni dung chuong trinh 14 nhdp mét day cic di€m, sau d6 tim tam gidc I6n
nhit (vé€ dién tich) c6 dinh 14 cic diém viia nhép.

Chuong trinh dugc t8 chitc thanh 2 16p:

+ Lép DIEM gom:

- Céc thudc tinh: x vay (toa d9 clia diém)
- Céac phuong thiic

void nhapsl() ; // Nhép x, y
void in{) ; // In toa 46

double do dai{DIEM d2); // Tinh d& dai doan thing qua
// 2 didm(diém &n xa&c dinh
// bd&i this va diém d2)
+ Lép TAM_GIAC gbm:

- Céc thudc tinh:
DIEM dl,d2,d3; // 3 dinh ctka tam giéac
- Céc phuong thiic:
void nhapsl (}); // Nhap toa 48 3 dinh
void in(}; // In toa dd 3 dinh

// Tao mdt dbi tuong TAM GIAC tu 3 ddi tugng

DIEM
static TAM GIAC tao_tg(DIEM el, DIEM e2, DIEM e3)
double dien tich() ; // Tinh dién tich

// Tim tam gidc cd dién tich max trong 2 tam giac *this
va t2
TAM _GIAC maxdt (TAM GIAC t2);
+ Céc vin dé dang chi ¥ trong chuong trinh 14:
- Phuong thiic tinh tao_tg (sé gidi thich bén dudi)
- Phuong thiic maxdt
-+ Thuit todn 1a:
- Duyét qua cc t6 hop 3 diém.
- Diing phuong thiic tao_tg d€ lap tam gidc tit 3 diém
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- Dluing phuong thiic maxdt d€ chon tam gidc c6 dién tich 16n hon trong
2 tam giac: tam gidc vita tao va tam gidc ¢6 dién tich max (trong s6 cic tam
gidc da tao)

#include <conio.h>

#include <iostream.h>

#include <math.h>

class DIEM

{

private:

double x,y; // Tca do cua diem

public:

void nhapsl ()

{

cout << ™ Toa do x, y:  ;

cin >> x >> y ;

}

void in{)

{

cout << Y x = VM << x << My =" <Ly

}

double do dai (DIEM d2)

{

return sqri (pow{x-d2.x,2) + pow{y-d2.y,2) ):

}

b

class TAM_GIAC

{

private:

DIEM 41,d2,d43; // 3 dinh tam giac

public:

void nhapsl(};:

void in{);

static TAM GIAC tac_tg(DIEM el, DIEM &2, DIEM e3)

{

TAM GIAC t;

t.dl=el; t.d2 = e2; t.d3=e3;

return t;

} .

double dien tich() ;

TAM GIAC maxdt(TAM GIAC t2};

b

void TAM GIAC: :nhapsl ()

{

cout << “\nDinh 1 - » ;

dl.nhapsl(};

cout << “\nDinh 2 - * ;

d2.nhapsl (};

cout << “\nDinh 3 - * ;
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d3.nhapsl(});

}

veid TAM GIAC::in()

{

cout << “\nDinh 1: » ; dl.in();
cout << “\nbinh 2: * ; d2.in();
cout << “\nDhinh 3: * ; d3.inf():

}

double TAM GIAC::dien_tich{)

{

double a,b,c,p,s;

a=dl.do_dai {d2);

b=d2.do_dai{d3);

c=d3.do_dai{dl);

p=(atbtc) /2;

return sqrt{p*{p-a)*{p-b)*(p-c)}:

}

TAM GIAC TAM GIAC::maxdt (TAM GIAC t2)
{

if (this->dien_tich{) > t2.dien tich())
return *this ;

else

return t2;

H

void mein()

{

DIEM d[50];

int n, 1 ;

clrscr();

cout << “\n So diem= ™;

cin >> n;

for (i=1; i<sn; ++1)

{

cout << “\nWhNhap diem “ << i << ™ - "
dlil.nhapsl{);

}

int 3, k ;

TAM_GIAC tmax, t;

tmax = TAM GIAC::tao_tg(d[l],d[2],d{3]);
for (i=1l;i<=n-2;++1i}

for (j=i+1;j<=n~1;++])

for (k=3+1;k<=n;++k)

{

t=TBM GIAC::tao_tgi{dii],d{j],d[k]};
tmax = tmax.maxdb(t);
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}

cout << “\n\nTam giac c¢o dien tich lon nhat: ™ ;
tmax.in () ;

cout << “\nbien tich = “ << tmax.dien_tich{):
getch();

}

Chii y 1: DE tao mét ddi tugng TAM_GIAC tif 3 d6i tugng DIEM ta dd
ding phuong thiic tinh: _

static TAM GTAC tao_tg(DIEM el, DIEM e2, DIEM e3)

{

TAM GIAC t;

t.dl=el; t.d2 = a2; ©.d3=e3;

return t;

}

Phuong thiic tinh (sé néi thém trong cic muc bén dudi) co céc dic
diém sau:

+ No giéng phuong thic thong thudng & ché: Trong thin clia ndrcd: thé
truy nhp t6i cic thanh phén cha I6p (cu thé 1a16p TAM_GIAC).

+ N6 khéc phuong thitc thong thudng & ché: :

- Khéng c6 d6i ngam dinh xdc dinh bai con trd this (nhu phﬁdng thtic
thong thudng). Nhu véy phiuong thic tao_tg cé ding 3 d6i.

~ N6 khong gan véi mot d6i tugng cy thé nao cla lop, nén trong 16i go1 t6i
phuong thic 4o 6 thé ding tén 16p, vi du (xem ham main):

t=TAM GIAC::tao tg(d[i],d[]i],dlk]l};

Chu ¥ 2: Khong thé thay phuong thiic tinh tao_tg bing ham, vi trong thin
ham khong duge truy xudt @én céc thudc tinh cia lép TAM_GIAC. Tuy nhién
c6 mot gidi phap khac Ia diing khai niém ham ban (friend). Ham ban cGa mét
I6p ¢6 quyén truy nhap dén cc thudc tinh clia 16p. Trong vi du 3 dudi day, ta
sé& x4y dyng ham tao_tg nhu mét ham ban ciia 16p TAM_GIAC.

Chit y 3: Con mdt gidi phép nita 1a dung ham tao (constructor) sé trinh bay
trong cdc chuong sau:

Chuong trinh duéi diy ¢ néi dung giéng nhu vidu 2, nhﬂng thay phuong

thtic tinh tao_tg bing ham ban tao_tg.

Vi du 3: Minh hoa cdch dung ham ban. Néi dung chuong trinh giéng nhu
trong vi du 2.

#include <conio.h>

#include <iostream.h>

#include <math.h>

class DIEM

{

private:

double %,v; // Toa do cua diem
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public:

void nhapsl ()

{

cout << ™ Tea do x, y: ™ ;

cin >> x »> y ;

}

void in{)

{
COut<<“x=“<<X<<“y=“<<y;
}

double do_dai (DIEM dZ2)

{

return sqgrt (pow{x—-d2.x,2) + pow{y~-d2.v,2) }:
}

} o

class TAM GIAC

{

private:

DIEM d1,d2,d3; // 3 dinh tam giac
public:

void nhapsl();

void in();

friend TAM GIAC tao_tg{DIEM el, DIEM e2, DIEM e3)
{

TAM GIAC t;

t.dl=el; t.d2 = e2; t.d3=e3;
return t;

} :

doublie dien_tich{} ;

TAM GIAC maxdt (TAM GIAC t2});

P

void TAM GIAC: :nhapsl (}

{

cout << “\nDinh 1 - * ;
di.nhapsl(};:

cout << “\nDinh 2 - ™ ;

d2 .nhapsl ();

cout << “\nDinh 3 - ™ ;
d3.nhapsl (};

}

void TAM GIAC::in(}

{

cout << “\nDinh 1: * ; dl.in{);
cout << “\nDkinh 2: ™ ; d2.in{);
cout << “\nDinh 3: * d3.in{);
}

double TAM GIAC::dien_tich{)

{
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double a,b,c,p,s;?

a=dl.do_dai (d2};

b=d2.dc dai (d3};

c=d3.do_dai(di);

p={atb+c) /2;

return sqrt{p* {p-a)* (p~b) *{p-c)};
}

TAM GIAC TAM GIAC::maxdt(TAM_GIAC t2)
{

if (this->dien_tich{() > t2.dien_tich{))
return *this ;

else

return t2;

}

void main{)

{

DIEM d[50]:;

int n, i :

clrscr{):

cout << "\n So diem= “;

cin >> n;

for (i=l; i<=n; ++i)}

{

cout << “\nNhap diem ™ << i << ™ - ™ ;
-d[i] .nhapsl (};

}

int j, k ;

TAM GIAC tmax, t;

tmax = taowtg(d{ll,d[2],d[3]);
for (i=1;i<=n-2;++i)

for (j=i+l;j<=n-1;++3)

for (k=j+l;k<=n;++k)

{

t=tao_tg(diil,d[jl,dik]):

tmax = tmax.maxdt({t);

H

cout << “\n\nTam giac c¢o dien tich lon nhat: “ ;
tmax.in{};

cout << ™\nDien tich = " << tmax.dien tich(}:
getch () ;

}

Chii y: Ham ban c6 thé xdy dung bén trong dinh nghia 16p (nhu chuong
trinh trén) hoic c6 thé khai bdo bén trong va xay dung bén ngoai dinh nghia
16p nhu sau:

class TAM GIAC

{

private:
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DIEM di,d2,d3; // 3 dinh tam giac

public: '

void nhapsl ()

void in{);

friend TAM GIAC tac_tg(DIEM ¢1,DIEM eZ,DIEM e3) ;-
‘double dien_tich() ;

TAM_GIAC maxdt (TAM GIAC t2);

b ‘

TAM GTAC tao_tg(DIEM el, DIEM e2, DIEM e3)
{

TAM GIAC t;

t.di=el; t.d2 = e2; t.d3=e3;

return t:

P :
Nhin xét: Khong cho phép ding tii khod friend khi xay ding ham (bén
ngoai l6p).

§6. HAM, HAM BAN

6.1. Ham co céc tinh chit sau:

+ Pharn vi cGia harmn 1a toan b chuong trinh, vi vy ham cé thé dugc goi téi
i bt ky chd nao. Nhu véy trong cac phuong thiic cé thé sit dyng ham.

+ DAi clia ham ¢6 thé 1a cdc déi tugng, tuy nhién cd mét han ché 1a trong
than ham khong cho phép truy nhép t6i thudc tinh ciia cic d6i nay. Vidugia
sti da dinh nghia Iép:

class DIEM

{

private:

double x,y; // Toa do cua diem

public:

void nhapsl (}

{

cout << ™ Tea do x, y: “ ;

cin >> x >> vy ;

H

void in{)

{

coubt << M = Y << g <Ny =Y oy

1

ti

Duing 16p DIEM, ta xay dung ham tinh d¢ dai cha doan thing di qua 2
diém nhu sau:

double do_dai (DIEM dl1, DIEM d2)

{

return sqgrti(pow{dl.x-d2.x,2) + pow(dl.y-dZ.y,2));:

1
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Ham nay sé bj bao 161 khi dich, vi trong thin ham khéng cho phép sit dung
cac thudc tinh dl.x, dl.y, d2.x, d2.y cfia cdc d6i tigng dI va d2 thudc 16p
DIEM. & |

+ Pham vi sit dung ctia cic phuong théc (public) la toan chuong trinh,
vi viy trong thin ham cé thé goi t6i cic phuong thic. Vi du gia st di dinh
nghia 16p:

class DIEM

{

private:

double x,y; // Toa do cua diem

public:

void nhapsl ()}

{

cout << ™ Toa do %, y: ™

cin >>» x >> vy ;

}

void in()

{

coutt << M x = Y <K g K< "y = N <y

}

double do dai (DIEM d2)

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

. . .

b : :

Khi dé béng cach dﬁng phuong thic do_dai, ta cé thé viét ham tinh dién

tich tam gidc c6 dinh 13 céc d6i tuong d1, d2, d3 ctra 16p DIEM nhu saw:
double dt_tg(DIEM dl, DIEM d2, DIEM d3)

{

double a,b,c,p,s;

a=dl.do_dai (d2);

b=d2.do dai (d3);

e=d3.do_dai (d1);

p=(a+b+c) /2;

return sqrt(p*(p-a}* (p- b)*(P c));

1

Béng cich dtng ham dt_tg, c6 thé t6 chiic lai chdong trinh tim tam giac
¢6 dién tich ién nh4t (& muc trén) mot cdch don gidn hon (bo di I6p TAM_
GJIAC) nhu vi du sau.

Vidu I:

#include <conio.h>
#include <iostream.h>
#include <math.h>
class DIEM

{
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private:
double x,v; // Toa do cua diem
public:
void nhapsl ()
{
cout << ™ Toa do x%x; y: ™ ;
cin >>» x >» y ;
}
volid in{)
{
cout << M x = M L x <Ny =" <L oy
}
double do dai(DIEM d2)
{
return sqrt (pow({x~d2.x,2) + pow(y~d2.vy,2)
}
boi
doukle dt__tg(DIEM dl, DIEM dZ, DIEM d3)
{
double a,b,c,p,s;
a=dl.do_dai (d2};
b=d2.do dai (d3);
c=d3.do dai(dl};
p={at+b+c)/2;
return sqrt{p* (p-a)* (p~-b)*(p-c));
}
void main ()}
¢ .
DIEM d[50];
int n, 1i,3,k,imax, jmax,kmax ;
clrscr(});
cout << “\n So diem= “;
cin >> n;
for (i=1l; i<=n; ++i)
{
cout << “\nNhap diem ™ << 1 << ™ ~ ™ ;
d[i] .nhapsi {);
1
imax=1; jmax=2; kmax=3;
for (i=1;i<=n-2;++1i)
for (j=i+1l;j<=n-1;++3)
for (k=j+l;k<=n;++k)
if (dt_tg(d[il,d[i]1.d[k})} >
dt tg{d{imax],d[imax],d[kmax]})
{
imax
jmax

i
iz

H
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kmax = k;

}

cout << “\n\nTam giac co dien tich lon nhat: ™ ;

cout << “\nDinh 1 - “; dlimaxz].in{);

cout << “\nDhinh 2 - *; d[jmax].in{);

cout << “\nDinh 3 - “; dlkmax].in{):;

cout << “\nDien tich = ™ <<

dt tg(d[imax],d[jmax],d[kmax]}

getch () ;

}

Nhén xét: Chuong trinh trén lam viéc trén méng d kiéu DIEM. Béy gid
néu ta diing mang ngoai thi tli s6 thd ty sé suy ra phén ti cha mang. Nhu
vay ham

double dt_ tg(DIEM dl, DIEM dz, DIEM d3):

c6 3 dbi kidu DIEM cé thd thay bing ham cé 3 dbéi nguyén:

doubie dt _tg(int i, int J, int k}:

dé tinh dién tich tam gidc cé dinh 13 d{i], d{j] va d[k] . Y tudng nay dugc
thé hién trong vi dy sau.

Vi du 2: Chuong trinh dung mang d6i tuong ngoai.

Chit y: Khai bido méng d6i tugng phai dit sau dinh nghia kifu déi tugng
(dinh nghia 16p).

#include <conic.h>

#include <iostream.h>

#include <math.h> :

double dt_tg(int i, int Jj, int k); // Khai b&o ham dt tg

class DIEM '

{

private:

double x,y; // Toa do cua diem
public:

void nhapsl();

void in{);

double do_dai (DIEM d2);

o .
// Chti ¥: Khai b&o mang kidu DIEM phai dit sau
// dinh nghia lép DIEM

DIEM d[501;

void DIEM: :nhapsl({)

{

cout << ™ Toa do %, v: ™ ;

cin >> x »>» y ;

}

void DIEM::in ()

{
cout << M x = N << x Ny =" L y;
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}

double DIEM::dc dai (DIEM d2)

{

return sqgrt{pow{x~-d2.x,2) + pow(y-d2.y,2} }:
}

double dt tg{int i, int j, int k)

{

double a,b,c,p,s;

a=d[i].do_dai(d[]]}:

b=d[j].do_dal(d[k]);

c=d[k].do_dai(d[i]);

p={atb+c)/2;

return sart {p* (p-a)*{p-b)*(p~-c));

}

void main ()

{

int n, i,3,k,imax,imax,kmax ;

clirscr();

cout << “\n So diem= “;

cin >> n;

for (i=l; i<=n; ++1}

{ .
cout << “\nkhap diem ™ << i << ™ =~ % g
dli] .nhapsl{);

}

imax=1; Jjmax=2; kmax=3;

for (i=l;i<=n-2;++1}

for (j=i+l;j<=n-1;++7j)

for (k=j+1;k<=n;++k}

if (dt_tg(i,i,k) > dt_tg(imax, jmax, kmax))
{

imax = 1 ;

jmax = j;

kmax = k;

cout << “\n\nTam giac co dien tich lon nhat: ™ ;
cout << “\nDinh 1 - *; d[imax].in{);

cout << “\nDinh 2 - “; d[jmax]}.in{);

cout << “\nDinh 3 ~ “; d[kmax].in{);

cout << “\nDien tich = » << dt tg(imax,jmax, kmax);
getch () ;

H
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6.2. Ham ban (friend function)

6.2.1. D& mét ham trd thanh ban cha mét 16p, c6 2 cach viét:

Cich 1: Dung tii khod friend d€ khai bio ham trong 16p va xay dyng ham
bén ngoai nhu cdc ham théng thudng (khong ding tlif khod friend). Mau viét
nhu sau:

class A

{

private:

// Khai bdo céc thubc tinh
public: ' '

// Khai bdo cédc ham ban ciia 1lép A
friend wvoid  f£l(...}: )
friend double f2(...);
friend - A £3(...) ;
. } ! N
// Xay dung cdc ham £1, £2, £3
void fl(...)
{ .

¥
double f2(...})

{

}
A £3(...)

{

}

Cich 2: Duing tit kho4 friend dé€ xdy diing ham treng dinh nghia 16p. Mau
viét nhu saw: ‘

class A

{

private:

// Khai bao cac thudc tinh

public:

// Xdy dung cac ham ban cua 1lép A
friend void f1(...} '
{

1

friend doukle £2(...}
{
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}
friend A f3(...}

{

1

b

6.2.2. Tinh chat ctia hdm ban

Trong thin ham ban clia mot 16p ¢6 thé truy nhép t6i cac thudc tinh cha
cac d6i tugng thudc 16p nay. Pay la sy khéc nhau duy nhét giia ham ban va
ham théng thuéng. Chi ¥ ring ham ban khdng phai 1a phuong thic cha 16p.
Phuong thiic c6 mdt ddi dn (Ging v6i con trd this) va 16i goi ciia phudng thiic
phéi gin v6i mét d6i tugng nao do (dia chi d6i nigng ndy dudc truyén cho
con trd this). Ldi goi clia ham ban giéng nhu 161 goi cia ham théng thudéng.

Vi du sau s& so sanh phuong thiic, him ban va ham ty do (ham théng
thudng). Xét 16p SP (s6 phiic). Hay so sdnh 3 phuong 4n d€ thyc hién viéc
cdng 2 s6 phiic:

Phuong én 1: Dung phuong thic

class SP

{

private:

double a; // Phédn thyc

double b; // Phan ao

public:

SP cong (SP u2)

{

SP u:

u.a = this->»>a + u2.a ;

u.b = this->b» + u2.b ;

return u;

}

}os

Cach dung

SP u, ui, u2;

u = ul.cong(u2};

Phuong 4n 2: Ding ham ban

class 5P

{

private:

double a; // Phén thyc

double b; // Phan ao

public:

friend SP cong(SP ul, 8P u2}

{
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SP u:

u.a = ul.a + u2.a ;
u.b = ul.b + uiZ.b ;
refurn u;

H

P

Cach dung

SP  u, ul, u2;

u = cong{ul, u2);
Phuong 4n 3: Ding ham ty do
class SP

{

private:

double a; // Phén thuc
double b; // Phén ao
public:

b

SP cong(SP ul, SP uZ)

[

SP u:

u.a ul.a + u2.a ;

u.b =ul.k + uZ.b ;

raturn u;

}

Phuong én nay khong dugce chip nhén, Trinh bién dich sé bdo 161 vi trong
than ham khéng dugce quyén truy xuit dén cic thude tinh riéng (private) a, b
clia cc d6i tugng u, ul va u2 thude Iép SP.

6.2.3. Mot ham ¢4 thé 1a ban clia nhiéu 16p duge khong? Céu trd 16i Ja
dugc. Khi mét ham 12 ban ciia nhiéu 16p, thi né ¢6 quyén truy nhép t6i tat
ca cac thudc tinh clia cdc d8i tugng trong cc 16p nay. D€ lam cho ham f trd
thanh ban clia cdc 16p A, B va C ta sl dung mau viét sau:

class A; // Khai béo trudc 16p A

class B; // Khai béo truéc 1lo6p B
class C; // Knhai bao trudc 16p C
// Pinh nghia 1ép A

class A

{

// Khai bdo £ 1a ban cla A
friend void f£(...}) :

o

// Pinh nghia 1ép B

class B

{

// Khai bado £ 1a ban cia B
friend vold E£(...} ;
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}og

// Pinh nghia 1lép C

class C

i .

// Khai bdo £ 1a ban cua C
friend void f£(...} :
}og

// ¥&y dung ham f

void f£{...)

{

}

Chuong trinh sau ddy minh hoa cich ding ham ban (ban cla mét I6p va
ban clta nhiéu 16p). Chuong trinh dua vao 2 16p VT (véc t0), MT (ma trdn) va
3 ham ban dé€ thuc hién cac thao tic trén 2 16p nay:

// Ham ban v&i lép VT dang d& in mdét véc to

friend void in(const VT &x); .

// Ham ban véi lép MT ding d& in mét ma tran

friend wveid in(const MT &a};

// Ham ban v&i cd 2 1lép MT va VT ddang d& nhén ma tran véi

véc to

friend VT tich{const MT &a,const VT &x);

N6i dung chuong trinh 13 nhip mét ma trdn vudng cdp n va

mdt véc to cdp n, sau 46 thuc hién phép nhdn ma tran voi

vée te viaa nhép.

// Chuong trinh CT3_09.CPEP

#include <conioc.h>

finclude <icstream.h>

$include <math.h>

class VT;

class MT ;

class VT

{

private:

int n;

double x{20}1;

public:

void nhapsl(};:

friend void in(const VT &x);

friend VT tich(const MT &a,const VT &x) ;

bos
class MT
{

private:

int n;

double ai20}[20];

public:
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friend VT tich{const MT &a,const VT &x};
friend void in{const MT &a);
void nhapsi();
b
void VT::nhapsl()
{
cout << “\n Cap vec to = %;
cin >»>> n ;
for {int i=l1; i<=n ; ++i}
{
cout << “\nPhan tu thu ™ << i << ™ = ™75
cin >> x[i}; '
}
}
void MT: :nhapsl (}
{
cout << ™\n Cap ma tran = %;
¢in >> n ;
for {int i=1; i<=n ; ++i)
for (int j=1; j<=n; ++3)
{
cout << “\nPhan tu thu hang "<< i <<
M cot N << << W=¥
cin >> afil[i);
1
}
VT tich(const MT &a,const VI &x)
{
VT y;
int n=a.n;
if (nl=x.n)
return x;
y.n = n;
for {int i=1; i<=n; ++1i}
{
y.x[i]=0; .
for {int i=1; j<=n; ++3}
v.x[i]l += a.alil[31*x.x[3];
} . .
return y;
}
void in(const VI &x)
{
cout << “\n”; -
for {int i=1; i<=x.n; ++i)
cout << x.x[i] << ™ W;

}

Lép trinh C++
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void in(const MT &a}

{

for (int i=1l; i<=a.n; ++i)
{

cout << “\n” ;

for (int j=1; j<=a.n; -++j)
cout << a.alilfj] << ™ %
}

}

void main (}

{

MT a; VT x,y:

cilrscr():

a.nhapsl{);

®.nhapsl{);

y=tich(a,x};

clrscr();

cout << “\nMa tran A:7;
in(al);

cout << “\n\nVec to x: ™ ;
in(x);

cout << “\n\nVec y = Ax: ™ ;
in(y);

getch{);

}

§7. PHAM VI TRUY XUAT

7.1. Cac tif khoa private va public

Céc thanh phén (thudc tinh va phuong thic) cta 16p c6 thé khai bdo 1a
private hodc public theo mau:

private:

// Khai bio cac thanh phidn riédng cha 1ép

public:

// Knai bdo cdc thanh phidn chung (cdng céng)

Chi ¥: Cac thanh phén khai bdo mic dinh (khong ding cac tii khoa private
va public) dugc xem 13 cdc thanh phén private.

7.2. Cac thanh phén riéng chia 16p chi dugc st dyng trong pham vi ca 16p
(trong than cdc phuong thiic clia l6p). Chiing khong thé dem ra st dung bén
ngoai ldp.

+ Mot thudc tinh private: Thugc tinh nay (cta mdt ddi tugng nao dé) chi
¢6 thé dugc st dung trong than clla cic phuong thiic cling 16p.

+ Mot phuong thiic private: Chi dugc st dung trong than cfia cic phddng
thiic cling 16p.
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Vi du sau minh hea cach dung phuong thic private. Xét 16p PS (phan s6)
véi 2 thudc tinh nguyén 13 t (1) va m (mau). Gia st cdn xay ditng cic phuong
thitc d€ thyc hién cic phép todn cong, trit, nhén, chia phin s6. Do cac phép
todn nay cdn dung trong toan bd chuong trinh, nén cdc phuong thiic thyc
hién cac phep toan cén khai bdo 1a public DE thyc hién cac phép tinh trén
phén s6 cdn ding dén phep rut gon phén s6. Ta c6 thé dung mdt phuong thu’c
private délam diéu pay vi viéc rit gon chi diing trong néi b 16p.

7.3. Cac thanh phén cong cong clia 16p c6 pham vi st dung trong toan '
chugng trinh. Nhu vay néu mét thudce tinh dugc khai béo la public, thi n6 c6
thé dugc truy nhép trong than clia bat kj ham nao trong chudng trinh,

Vi duy trong §6 dd chi ra phuong 4n diing mét ham (ty do) dé thtic hién
phép cong 2 s6 phiic nhu sau la sai:

Phuong an 3: Dung ham ty do

class SP

{

private:

double a; // Phin thuc
double b; // Phidn &o
public:

}os
SP cong(SP ul, SP u2)}

{
SPE u:

u.a = ul.a + uZ2.a ;
u.b = ul.b + uZ.b ;
* return u;
' Tuy nhién néu sua chita bing Cach kha1 béo cdc thuoc tinhava b la pubhc
thi Iai duigc.
Nhin xét: Cac thudc tinh thudng khai bio I3 private d dam bao tinh gidu
kin, an toan di liéu cta ldp.

§8. CAC PHUONG THUC TOAN TU
8.1. Cach dit tén

Cac phuio‘ng thiic todn tif dugc xdy dung nhu cic phuong thiic thong
thuding, chi c6 khdc cach dit tén. Tén cdc phuong thiic todn tli (ciing gidng
nhu ham todn tif) dugc tao bing cich ghép tii khod operator véi mot phép
todn, vi du:

operatort

operator<<

operator>>
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8.2, Con tro this

Cing gidng nhu phuong thiic thong thudng, phuong thiic todn td c6 déi
ddu tién (d6i khong tuéng minh) 14 con trd this.

8.3. Toan tf mét toan hang

Céc phuang thiic todn t&f mét todn hang: Diing ngay con tro this d€ biéu thi
toan hang duy nhdt nay, nén trong phuong thic sé khoéng cé d6i tudng minh.
Vi du phuong thiic todn ti - (d6i ddu) mot ddi tugng kiéu SP (s6 phiic) c6 thé
viét nhu sau:

class 3P

{

private:

double a; // Phén thyc
double b; // Phan ao
public:

SP operator-(}:

o

SP S3SP:: operator- ()

{

SP u ;
z.a = - this->a ;
u.bh = - this->b ;

return u;

}

Cach dung:

SP u, v;

u o= -v;

8.4. Todn tit hai todn hang

Céc phuong thiic todn tit hai todn hang: Con trd this Ging véi toan hang thi
nhét, nén trong phuong thiic chi cin diing mét ddi tudng minh dé biéu thi
todn hang thi hai. Vi du phuong thiic todn t + (cdng) hai d6i tugng kiéu SP
(s6 phtic) c6 thé viét nhu sau:

class 5P

{

private:

double a; // Phln thiyc

doublie b; // Phén ao

public: .

SP operator+{SP u2);

b

SP SP:: operator+ (52 u2)

{

SP u ;

u.a

u.b

this->a + u2.a ;
this->b + u2.b ;

i
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return u;

}

Céch dung:
sSP P: Pr Ii
r = P+t a;

8.5. Lop DT (Da thiic)
Chuong trinh sau sé dinh nghia 16p DT va dua vao cic phuong thiic, him:

+ Céc thudc tinh:
int n ; // bédc da thic
double *a ; // trd tdi ving nhé chita cidc hé sb da thtc

+ Céc phuong thiic operator+, operator- diing d€ d8i ddu cac hé s6 da thiic:

operator+ diing ¢é coéng 2 da thie

‘operator- ding d& triu 2 da thitc

operator* dung 4& nhé&n 2 da thtc

operator” dung dé tinh gid tri da thuc
operator(] ding d& cho bié&t bic va hé sb cua da
thitc

+ Cé4c ham ban:

operator<< ding d& in cidc hé sé da thtc
operator>> ding dé& nhép cac hé sé da thuc

+ Ham (ty do):

double F (DT p, double x) ding d& tinh p(x)-gid tri d&a thac

tai x

+ N6i thém vé phuong thiic chi s6 va ham tu do F:

- Néu p 14 d6i tugng ctia I6p DT, thi ham chi s6 cho biét:

pl-1i] = double(n)

plil = a[i] , i=0, 1, ..., n

- Ham ty do F sé dimg phuong thic chi s§ d€ xac dinh n, cac hé s8 da thric
va diing chiing d8 tinh gid tri da thic.

+ Trong chudng trinh st dung ham new € cp phét ving nhé chita hé s
da thic.

+ Noi dung chuong trinh gom:

- Nhép, in cacdathlicp,q, 1, 8

- Tinh da thic: f=-(p + @}*(r - s)

- Nhép céc s6 thuc x1 vax2

- Tinh f(x1) (bang cach ding phuong thlic operator”)

- Tinh f(x2) (bing cAch ding ham F)
// Chuong trinh CT3 10.CPP
#include <conio.h>

#include <iostream.h>
#include <math.h>

{103}



Lap trinh C++ |

class DT

{

private:

int n; // Bac da thuc

double *a; // Tro toli vung nho chua cac he so da thuc

f/ a0, al,...

publiic:

friend ostreamé& cperator<< (ostream& os,const DT &d):

friend istreamé& operator>> (istream& 1s,DT &d);

DT coperator-();

DT cperator+(const DT &d2);

DT cperator— (DT d2);

DT operator* (const DT &d2);

double operator” (const double &x); // Tinh gia tri
// da thuc

double operator{] {int i}

{

if (1<0)

return double (n):

else

return afil;

i

Yo

// Ham tinh gia tri da thuc

double F (DT d,double x)

{

double s=0.0 , ©=1.0;

int n;

n = int{d[-1]};

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

{

s += d[i]*t;

t *= x;

}

return s;

}

ostreamé operator<< (ostreamé& cs,const DT &d)

{

08 << " - Cac he so (tu ao): ™ ;

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

03 << d.af[i] <" ™ ;

return os;

1 . ‘

istream& opsrator>> (istream& 1s,DT &d)

{

cout << ™ -~ Bac da thuc: ™ ;

cin >> d.n;
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d.a = new double[d.n+l];

cout << “Nhap cac he so da thuc:\n” ;
for (int i=0 ; i<= d.n ; ++1i)
{

cout << “He s0 hac ™ << 1 <€ ™ = "
is »>> d.a[i] :

}

return is;

}

DT DT::operator- ()

{

BT p:

p.o = n;

p.a = new double[n+l];

for (int i=0 ; i<=n ; ++i)
p.ali]l = -alil;

return p;

}

DT DT: :operator+ (const DT &d2)
{

DT d;

int k,i;

k=n>d2.n ? n :d2.n ;

d.a = new doublel[k+11];

for (i=0; i<=k ; ++i}

if (i<=n && i<=dZ2.n)

d.afi] = a[i] + d2.a[i};

else if (i<=n)

d.afi] = al[di];

else

d.afi] = d2.a[i];

i=k; ' .
while{(i>0 && d.a[i]==0.0) ~-i;
d.n = i;

return d ;

}

DT DT::operator— (DT d2)

{

return (*this + (-d2});

}

DT DT::operator* (const DT &d2)
{

PT d;

int k, i, j;

k=d.n=n+ dZ.n ;

d.a = new double[k+1];

for (i=0; i<=k; ++i) d.a[i] = 0;
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for (i=0 ; i<= n ; ++i)

for {(j=0 ; j<= d2.n ; ++3j)

d.ali+j] += a[il*d2.alj] ;

return d;

!

double DT::operator” (const double &x)
{

double s=0.0 , t=1.0;

for {(int i=0 ; i<=n ; ++1)

{

s += alil*t;

t *= x;

}

return s;

}

volid main ()

{

DT p,q,r,s,f;

double x1,%2,gl,92;

clrscr{):

cout <<“\nNhap da thuc P * ; cin >> p;
cout << ™\nDa thuc p ™ << p ;

cout <<”\nNhap da thuc Q ™ ; cin >> g;
cout << “\mDa thuc g ™ << q ¢

cout <<“\nNhap da thuc R ™ ; cin >> r;
cout << “\nDa thuc r " << r ;

cout <<”\nNhap da thuc § * ; cin >> s;
cout << ™\nDa thuc & ™ << s ;

f = -(pta)*(r-s};

cout << “\nNhap so thuc xl: “ ; cin >> xl;
cout << “\nNhap so thuc x2: ™ ; cin >> x2;
gl = £*x1;

g2 = F(f,x2);

cout << “\mnDa thuc f ™ << £ ;

cout << “\n f({"<<xi<<”) = " << gl;
cout << “\n f(“<<x2<<”) = N << g2;
getch(};

}
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HAM TAO, HAM HUY VA CAC VAN PE
LIEN QUAN

Chuong nay trinh bay mit s6 vin dé cd tinh chuyén sdu hon vé
16p nhut:

- Ham tao (constructor).

- Ham huy (destructor).

- Todn 11 gdn va ham tgo sao chép.

- Méi lién quan giita ham tgo va doi tugng thanh phén.

- Cdc thanh phan tinh.

- Lép ban, ham ban.

- Déi tuigng hang.

- Phuong thiic inline.

1.1. Cong dung

Ham tao ciing 13 mét phuong thic clia I6p (nhung khd dic biét) dung dé
tao dung mét d6i tugng mai. Chuong trinh dich sé cip phét b¢ nhé cho d6i
tigng sau do sé goi dén ham tao. Ham tao sé khéi gdn gid tri cho cdc thudce
tinh cfia 461 tuong va cé thé thuc hién mét s6 cdng viéc khac nhdm chudn bj
cho déi tugng méi.

1.2. Céch viét ham tao

1.2.1. Diém khéc ctia ham tao va cac phuong thic théng thudng

Khi viét ham tao cin d€ y 3 syt khdc biét cia ham tao so véi cic phuong
thic khdc nhu sau:

+ Tén clia ham tao: Tén clia ham tao bat budc phadi triing vdi tén cia 16p.

+ Khong khai bdo kiéu cho ham tao. |

+ Ham tao khong c6 két qua tra vé.
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1.2.2. Sy gidng nhau cta ham tao va cac phuong thic thong thudng
Ngoai 3 diém khéc biét trén, ham tao dugc viét nhu cac phuong thiic khéc:
+ Ham tao ¢6 thé dugc xay dung bén trong hodc bén ngoai dinh nghia lép.
+ Ham tao c6 thé c6 doi hodc khong cé doi

+ Trong mot 16p ¢6 thé ¢6 nhifu ham tao (cling tén nhung khac b doi). -
Vi du sau dinh nghia lép DIEM_DH (Piém d6 hoa) c6 3 thudc tinh:

int x; // hodnh &8 (cdt) cta diém

int y; // tung d& (hang) cGa diém

int m; // mau cha diém

va dua vio 2 ham tao d€ khdi gin cho cdc thue tinh cha 16p:
// Ham tao khéng dbi: Ding cic gia tri cbd dinh d& khdi gan
cho

/%, Y, M

DIEM DH{) ;

// Ham tao co6 dbi: Dung cac ddi x1, yl, ml @& khdi gan cho
X, y, m

// Ddi ml cd gid tri mic dinh 15 (mau tring)

DIEM DH{int x1, int y1, int ml=13) ;

class DIEM DH

{

private:

int %, y, m ;

public:

//Eam tao khéng dbi: khéi gan cho x=0, y=0, m=1
// Ham nay viédt bén trong dinh nghia lép

DIEM DH()

{

x=y=0;

m=1;

b

// Ham tac nay xay dung bén ngodi dinh nghia 1ép
DIEM DH{int =1, int y1, int mi=15) ;

// Cac phuong théc khéac

bos

// ¥ay dyung ham tac bé&n ngodi dinh nghia 1ép
DIEM DH:: DIEM DH (int x1, int yi, int ml)

q , .

x=x1; y=yl; m=ml;

}

1.3. Diing ham tao trong khai bao

+ Khi da xy dyng cic ham tao, ta c6 thé dung chung trong khai bdo détao
ra mot doi tugng ddng thai khéi gin cho céc thudc tinh cia d6i tu‘.dng dugc
tao. Dya vio cac tham s6 trong khai bao ma Trinh bién dich sé biét can goi
dén ham tao nao.
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+ Khi khai bdo mét bi€n déi tugng cé thé sit dung cc tham s& d€ khai gén
cho céc thudc tinh ciia bién d8i tugng.
+ Khi khai béo mang d6i tugng khéng cho phép dung cic tham s& &¢
khoi gan.
+ Cau lénh khai bdo mét bién d6i tugng s€ goi t¢i ham tao 1 1an.
+ Céu 1énh khai bio mdt méang n déi tugng sé goi t6i ham tao n ldn,
Vidu:
DIEM DH d; // Goi téi ham tac khéng dabi.
o C// K&t cua d.x=0, d.y=0, d.m=1
DIEM DH u(200,100,4); //" Goi tdi ham tao cb dbi.
/! Két gqud u.x=200, u.y=100, d.m=4
DIEM DE v(300,250}; // Goi t&i ham tao cd dbi.
// Két qua v.x=300, v.y=250, d.m=15
DIEM DH p{l0} ; // Goi tdi ham tao khdng dbi 10 Lén
Chii v: V6i cac ham c6 d6i kiéu 16p, thi d6i chi xem 14 cdc tham s6 hinh
thic, vi vy khai bdo d6i (trong dong ddu clia ham) s& khong tao ra d6i tuong
mdi va do dd khong goi t6i cac ham tao.
1.4. Diing ham tao trong cap phat b nhé
+ Khi cip phat bo nhd cho mét d6i tugng c6 thé diing cic tham s6 d€ khoi
gan cho cac thudc tinh ctia d6i tugng, vi du:
DIEM DH *q =new DIEM DH(50,40,6);//Goi téi ham tao cb dbi
// Két quid q->x=50, g->y=40, g->m=6
DIEM DH  *r = new DIEM DH ; // Goi t&i ham tao khéng dbi
// K&t qua r->x=0, r->y= 0, r->m=l
+ Khi cép phat bd nhé cho mét day déi tugng khong cho phép ding tham
0 dé khdi gén, vi du:
int n=20; .
DIEM DH *s = new DIEM DEInl; // Gei tdi ham tao khong
// @&bi 20 1lan.
1.5. Dung ham tao dé biéu dién cdc d6i tiigng hing
+ Nhu d3 biét, sau khi dinh nghia 16p DIEM_DH thi ¢6 thé xem 16p nay
nhu m6t kiu dd liéu nhu int, double, char, ...
Vi kifu int ching ta ¢6 céc hing int, nhu 356.
Vi kiéu double chiing ta ¢é cdc hing double, nhu 98.75.
Khai niém hang kiéu int, hang ki€u double c6 th€ m& réng cho hing kifu
DIEM_DH
+ Dé biéu dién mét hang d6i tugng (hay con goi: PSi tugng hing) chiing ta
phai ding téi ham tao. Mau viét nhu saw:
Tén_lGp(danh sich tham s&);
Vi du d6i vé6i I6p DIEM_DH néi trén, c¢é thé viét nhu sau:
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DIEM DH(345,123,8) // Bidu thi mdt d&bi tuong kiédu DIEM_DH
// cé6 cac thude tinh x=345, y=123, m=8

Chii y: Co thé st dung mét hang ddi tugng nhu mot déi tugng. Noi
céch khac, c6 thé dung hang ddi tugng d€ thuc hién mot phuong thic, vi
duy néu viét:

DIEM DH(345,123,8).in();

thi ¢6 nghia 13 thuc hién phuong thiic in() d6i v6i hing d6i tuigng.

1.6. Vi du minh hoa

Chuong trinh sau diy minh hoa cdch xay diyng ham tao va cch s& dung
ham tao trong khai bao, trong cp phat by nhé va trong viéc biéu dién céc
hiing d6i tugng.

//CT4_02.CPP

$include <conio.h>

#include <iostream.h>

#include <iomanip.h>

class DIEM DH

{

private:

int x,y,m;

public:

// Ham ban dung &8 in &bi tuong DIEM DH

friend void in(DIEM DH d)

{

cout <<“\n " << d.x << M "<« dLy<<” M << d.m ¢

}

// Phuong thitc ding dé& in déi tugng DIEM DH

void in ()

{

cout <<”\n Y << x << N W y<<” Y <m g

}

//Ham tac khéng dbi

DIEM DH()

{

x=y=0;

m=1;

!

// Ham tao co ¢bi, dbi ml cd gid tri mdc dinh

// 1a 15 (mau tréng)

DIEM DH({int xl,int yl1,int ml=15);

bi

// X&y dung ham tao

DIEM DH::DIEM DH(int x1,int yl,int ml)

{

x=x1; y=yi; m=ml;

1
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void main()

{

DIEM DB dl; // Goi tdi ham tac khéng dbi

DIEM DE 42(200,200,10); // Goi tdi ham tao co dbi
DIEM DH *d;

d= new DIEM DH({300,300); // Goi t&i ham tao c6 a@bi
clrscr();

in{dl); //Goi ham ban in()

d2.in{);//Goi phuong thic in()

in{*d); //Goi ham ban in(}

DIEM DH(2,2,2).in(});//Goi phuong thic in()
'DIEM DH t[37; // 3 ldn goi ham tao khéng dbi

DIEM DH *q; // Goi ham tao khéng dbi

int n;

cout << “\npN= *;

¢in >> n;

g=new DIEM DH[n+l]; // (n+l) 1l4n goi ham tao khdng &béi
for (int i=0;i<=n;++i)

gq[i]=DIEM DH(300+i,200+i,8);// (n+l) 1&n goi ham tao

/7 ed abi

for {(i=0;i<=n;++i)

glil.in{); // Goi phuong thite in()

for {i=0;i<=n;++1i)

DIEM DH({300+1i,200+i,8}.in{):// Goi phuong thiic in{()
getch () ;

}

§2. LOP KHONG CO HAM TAO VA HAM TAO MAC PINH

Céc chuong trinh néu trong chuong 3 déu khong c6 ham tao. Vay khi dé
cdc doi tugng dugc hinh thanh nhu thé nao?

2.1. Néu 16p khong cé ham tao, Chuong trinh dich sé cung cip mot ham
tao mic dinh khéng d6i (defauit). Ham nay thuc chit khéng lam gi ca. Nhu
vay mét déi tugng tao ra chi dugc cdp phit bd nhd, con cdc thudc tinh cla
no6 chua dugc xc dinh. Ching ta c6 thé kiém ching diéu nay bang cich chay
chiong trinh sau:

//CT4_03.CPP ~ Ham tao mic dinh

#include <conio.h>

#include <iostream.h>

class DIEM DH

{

private:

int x,y,m;

public:

// Phuong thuc

void in()
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{

cout <<”\n " << x << M V< y<<” Y << ;

}

i

void main ()

{

DIEM DH d;

d.in{};

DIEM DH *p;

p= new DIEM DH[10];

clrscr{);

d.in () ;

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

{(p+i)->in{();

getch{);

}

2.2. Néu trong 16p dd cé it nhét mdt ham tao, thi ham tao mic dinh s&
khéng ddge phét sinh nifa. Khi d6 moi cau 1énh xéy dung d6i tugng mdéi
déu sé goi dén mot ham tao clia 16p. Néu khéng tim thdy ham tao cén goi thi
Chuong trinh dich sé bdo 16i. Piéu nay thudng xay ra khi ching ta khong xay
dyng ham tao khong d6i, nhing lai st dung céc khai bao khong tham s nhu
vi du sau: ‘

#include <conic.h>

#include <iostream.h>

class DIEM DH

{

private:

int x,y,m;

public: // Phuong thtGc ding d& in dbi tuong DIEM DH

void inf()

{

cout <<”\n Y << x << VN VK< << Y << m

o .

//Ham tac cé dbi

DIEM DH::DIEM DH(int xl,int y1,int mi}

{

x=x1l; y=yl; m=mli;

}

1i

void main (}

{

DIEM DH di(200,200,10); // Goi té&i ham tao c6 @bi
DIEM DH d2; // Goi téi ham tao khéng dbi

d2= DIEM DH(300,300,8); // Goi téi ham tao cb dbi
al.in();

d2.in();
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getch{);

} N .

Trong cac cdu lénh trén, chi cé cdu lénh thit 2 trong ham main() la bi
béo 16i. Céu 1énh nay sé goi téi ham tao khong d8i, ma ham nay chua dugc
xdy dung.

Giai phap: C6 thé chon mot trong hai giai phap sau:

- X8y dyng thém ham tao khéng déi.

- Gén gi4 tri méc dinh cho tit ca cic d6i x1, y1 va m1 clia ham tao da xay
dung & trén.

Theo phuong 4n 2, chuong trinh cé thé slia nhu sau:

finclude <conio.h>

#include <iostream.h>
class DIEM DH
(

‘private: .
int x,y,m;
public: _ _

- // Phuong théc ding dé& in ¢bi tugng DIEM DH
volid in{) ' ' ' :

. _ : :

cout <<”\n Y << X << N W< y<<7 Y << m ;¢

}

//Ham tao cé dbi , tlt ca cac dbi déu cé gi& tri mdc dinh
DIEM DH::DIEM_DH (int x1=0,int y1=0,int ml=15)

{ , : :

x=x1l; y=yl; m=ml;

1
1:

void main ()

{ . S : . :

..DIEM DH d1(200,200,10}; // Gel téi ham tao, khéng ding
// tham s6 mic dinh o ,

DIEM DH d2; // Goi téi ham tao,ding 3 tham sb mic dinh

d2= DIEM DH(300,300); // Goi tdi ham tao, ding 1°

// tham sb mdc dinh

dl.in{); .

d2.in{);

getch{);

}
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§3. LOP PA THUC

Chuong trinh dudi ddy 14 sy cai tién chuong trinh trong muc 8.5 cla
chugng 3 bang cach dua vao 2 ham tao: ~ ‘

//HAm tao khéng déi

DT (}

{

this->n=0; this->a=NULL;

}

//Ham tao coé dbi

DT (int nk}

{

this->»>n=nl ;

this~>a = new double{ni+lj;

}

Ham tao cé d6i sé tao mot d6i tugng mdi (kiéu DT) gébm 2 thudc tinh 12
bién nguyén n va con trd a. Ngoai ra con cip phdt bd ving nhé (cho a) d€ chda
- cdc hé sé cia da thiic.

Néu khong xdy dung ham tao, ma st dung ham tao mic dinh thi cac d6i
tugng (kifu DT) tao ra boi céc 1énh khai béo sé chua c6 by nhé d€ chia da
thiic. Nhu viy d6i tugng tao ra chua hoan chinh va chua ding dugc. DE c6
mot déi tigng hoan chinh phai qua 2 bude:

+ Dung khai bdo dé€ tao cc ddi tuong, vi dy:

DT d;
+ Cép phét ving nhé (cho déi tugng) d€ chéia da thitc, vi du:
d.n = m;

d.a = new double[m+1l] ;

Quy trinh nay dugc dp dung trong céc phuong thiic todn ti ctia chuong
trinh trong muc 8.5 chuong 3. Ré rang quy trinh nay vila dai vita khong tién
10, lai hay mic 161, vi ngudi lp trinh hay quén khéng cdp phét bd nha.

Viéc diing céc ham tao d€ san sinh ra cdc d6i tugng hoan chinh t6 ra tién
1gi hon, vi tranh dugc cic thao tdc phu (nhu cdp phat bd nhé) nam bén ngoai
khai bdo. Phuong dn ding ham tao sé€ dugc sit dyng trong cdc phuong thiic
todn tii ctia chuong trinh duéi day:

+ Noi dung chuong trinh gém:

- Nhép, in cac da thdcp, g, 1, 5

- Tinh da thdc: f=-(p + q@)*(r - s}

- Nhép cac s6 thuc x1 vax2

- Tinh f(x1) (bing cach dung phuong thiic operator?)

- Tinh f(x2) (béng cich ding ham F)

// CT4_05.CPP

#include <conic.h>

#include <icstream.h>
#include <math.h>
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class DT

{

private:

int n; // Bac da thuc

double *a; // Tro toi wvung nho chua cac he so
// da thuec a0, ai,...

public:

BT ()

{

this->n=0; this->a=NULL;

}

DT (int nil)

{

this->n=nl ;

this->a = new double[nl+1];

}

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

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

DT operator-{);

DT operator+{const DT &d2);

DT operator- (DT d&2}:

DT operator* {const DT &d2):;

double operator”{const decuble &x); // Tinh gia tri

// da thuc

double operatorl] (int i)

{

if {(i<0)

return double{n):;

else

return alil;

}

P

// Ham tinh gia tri da thuc

doublea F (DT d,double x)

{

doubkle s=0.0 , t=1.0;

int n;

n = int{d[~1]);

for {(int 1=0; i<=n; ++1)

{

8 4= d{i]*t;

t *= x;

}

return s;

}

ostream& operator<< (costream& os,const DT &d)

{
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n

6s << ™ - Cac he so (tu ao): ;
for (int i=0 ; i<= d.n ; ++1i)
os << d.ali] <<” ™

return as;

}

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

if (d.al!=NULL) delete d.a;
cout << * ~ Bac da thuc: * ;
cin >> d.n;

d.a = new doublef[d.n+1];

cout << “Nhap cac he so da thuc:\n” ;
for (int i=0 ; i<= d.n ; ++1i)
{

cout << “He so bac ® << i << ™ =™
is >> d.al[i] -

}

return is;

}

DT DT::operator- (}

{

DT p(this->n);

for (int i=0 ; i<=n ; ++1)
p.ali] = -alil;

return p;

}

DT DT::operator+{const DT &d2)
{

int k,i;

k=n>d2.n ? n : d2.n ;

DT d{k);

for {i=0; i<=k ; ++i)

if (i<=n && i<=d2.n}

d.af[il = a[i] + d2.afi]:

else if (i<=n)

d.ali] = al[il:

else

d.ali] = dz2.al[il;

i=k;

while{(i>0 && d.alil==0.0) --i;
d.n = i;

return d ;

}

DT DT::operator- (DT 42}

{

return {(*this + (-d2)):

}
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DT DT::cperatcor* (const DT &d2)

{

int k, i, 3;

k= n+ d2.n ;

DT d(k);

for (i=0; i<=k; ++i) d.al[i] = 0;

for {(i=0 ; i<=n ; ++i)

for (j=0 ; j<= d2.n ; ++73)

d.a[i+3] += a[i]*d2.al[]] ;’

return d;

1 .

deouble DT::operator” (const double &x)
{

double s5=0.0 , t=1.0;

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

{

s += alil*t ; t *= x;

1

return s;

1

veid main ()

{

DT p,g,r,s,f;

double x1,x2,9l,92;

clrscr () ;-

cout <<”\nNhap da thuc P ™ ; cin >> p;
cout << “\nDa thuc p ™ << p ;

cout <<”"\nWNhap da thuc Q@ ™ ; cin >> g;
cout << “\nDa thuc g ™ << q ;

cout <<”\nN¥hap da thuc R * ; cin >> r;
cout << “\nba thuc r ™ << r ;

cout <<”\n¥hap da thuc 8 * ; cin >> s;
cout << “\nDa thuc s ™ << 5 ;

f o= ~(ptq) > (r-s});

cout << “\nNhap so thuc x1: ™ ; cin >> x1;
cout << “\nNhap so thuc x2: ™ ; cin >> x2;
gl = £°x1;

g2 = F(f,x2);

cout << ™\nDa thuc £ ™ << f ;

cout << M\n f(M<<xl<«) = N << gl
cout << “h\m £ (“<<x2<<”) = VN << g2y
getchl();

}

Ldp trinh C++
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§4. HAM TAO SAO CHEP (COPY CONSTRUCTOR)

4.1. Ham tao sao chép mic dinh

Gia st da dinh nghia mét 16p nao d6, vi du i6p PS (phén s8). Khi dé:

+ Ta c6 thé dung céu 1¢nh khai bdo hodc cép phdt b nhé dé tao cac d6i
tigng mdi, vi du: -

PS pl, p2 ;

PSS *p = new PS8 ;

+ Ta ciling c6 thé dung 1énh khai bio d€ tac mét d6i tugng méi tit mot doi
tugng da ton tai, vi dw:

PSS u;

PS wv{u) ; // Tao v theo u

Y nghia ctia cau 1énh nay nhu saw:

- Néu trong 16p PS chua xay dung ham tao sao chép, thi cau 1énh nay sé goi
31 mdt ham tao sao chép mac dinh (cha C++). Ham nay sé sao chép ndi dung
tiing bit clia u vio cac bit tuong ing cha v. Nhu vy cic ving nhd chauvav
$€ ¢6 ndi dung nhu nhau. R6 rang trong da s6 céc tridng hop, néu 16p khéng
6 cac thudc tinh kiu con tré hay tham chiéu, thi viéc diing cc ham tao sao
chép mic dinh (dé€ tao ra mot déi tugng mdi ¢ néi dung nhu mot ddi tugng
cho trudc) 1a di va khong cdn xdy dung mét ham tao sao chép méi.

- Néu trong 16p PS da c6 ham tao sao chép (cich viét s& néi san) thi cau
Iénh:
PS v{u);

sé tao ra d6i tudng mdi v, sau d6 goi téi ham tao sao chép dé khéi gin v
theo u. e
Vi dy sau minh hoa cich diing ham tao sao chép mic dinh:

Trong chuong trinh dua vao I6p PS (phén s6):

+ Céc thudc tinh gém: t (tl s6) va m (mau).

+ Trong 16p khéng c6 phuong thiic ndo ma chi c6 2 ham ban la cic ham
todn td nhip (>>) va xuit (<<).

+ No6i dung chuong trinh 1a: Dting 1énh khai bdo d€ taoc mét doi tigng u
(kiéu PS) cd ndi dung nhu doi tugng da ¢6 d.

//CT4_06.CPP

// Bam tao saoc chep mac dinh

finclude <conio.h>

#include <iostream.h>

class PS
{

private:
int t,m ;
public:

{118}



l Lép trinh C++

L

friend ostream& operator<< (ostream& os,const P35 &p)
{

os << Y = Y << p.t << /7 << p.my;

return os;

friend istream& operator>> (istream& . is, PS5 &p)
cout << ® - Nhap tu va mau: “ ;

ig >> p.t >> p.i ; ‘ -

return is;

}

¥i

void main{)

{

PS d;

cout << “\n Nhap PS8 d"; cin >> d;

cout << “\n PS5 d ™ << d;

PS u(d);

cout << ™\n PS u ™ << u;

getch () ;

}

4.2. Cich xiy dyng ham tao sao chép

+ Ham tao sao chép st dung mét d6i ki€u tham chiéu do6i tugng dé khoi

gan cho déi tugng méi. Ham tao sao chép dudgc viét theo miw:

Tén_lép (const Tén 1ép & dt)

{ : ;
// Céc cAu 1&nh dung cac thudc tinh c@a déi tugng dt
// && khdi gan cho céc thudc tinh cia dbi tugng méi
| S _ R ,
+ Vi du ¢6 thé xay dyng ham tao sao chép cho 16p PS nhu sau:.
class PS
{
private:
int: t,m ;
public:

PS5 (const PS5 &p)

{

this->t =
this->m
}

Lolire:
= T

~
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4.3. Khi nao cin xay dung ham tao sao chép

+ Nhin xét: Ham tao sao chép trong vi dy trén khong khac gi ham tao sao
chép mic dinh.

+ Khi 16p khong co cic thude tinh kiéu con trd hodc tham chiéy, thi ding
ham tao sao chép mic dinh la da.

+ Khi l8p ¢6 cic thudc tinh con trd hodc tham chiéu, thi ham tao sao chép
méc dinh chua dap ting dugc yéu ciu. Vi du lép DT (da thiic) trong §3:

class DT

{

private:

int n; // Bac da thuc

double *a; // Tro toi vung nho chua cac he so da thuc

// a0, al,...

public:

DT ()

{

this->n=0; this->a=NULL;

H

DT {int nl)

{

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

}

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

friend istream& operator>> (istreams& is,DT &d);

P
Bay gi¢ ching ta hiy theo doi xem viéc ding ham tao méc dinh trong doan
chuong trinh sau sé din dén sai ldm nhu thé nao:
DT d ;
// Tao dbi tuong d kidu DT
cin . >> d ;
/* Nhap déi twong d , gdm: nhip mdt sb nguyén duong va
gan cho d.n, cdp phit ving nhé cho d.a, nhip cdéc hé
b ciia da thuc va chita vao ving nhé dugc clp phat
*/
DT u(d} :
/* Dung ham tao mic dinh d& x8y dung dbi tuong u theo d
K&t qud: u.n = d.n vaA u.a = d.a., Nhu vdy 2 con trd
4.a va d.a cling trd dén mét ving nhé.
*/
Nhan xét: Myc dich ciia ta 13 tao ra mét d6i tugng u gidng nhu d, nhung
doc 13p voi d. Nghia 14 khi d thay d6i thi u khong bi dnh hudng gi. Thé nhung
muc tiéu nay khong dat duge, vi uva d c6 chung mét viing nhé chia hé s6 ciia
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da thiic, nén khi stfa d6i cac hé s6 clia da thiic trong d thi cic hé s6 ctia da thic
trong u ciing thay d6i theo. Con mét trudng hgp niia cling dan dén 16i 14 khi
mot trong 2 46i tugng u va d bj giai phong (thu hoi viing nhé chita da thic)
thi d6i tugng con lai cling sé khong con ving nhé nita.

Vi du sau s& minh hoa nhén xét trén: Khi d thay d6i thi u cling thay d6i va
ngugc lai khi u thay déi thi d ciing thay d6i theo.

//CT4_07.CPP

finclude <conio.h>

#include <iostream,h>

#include <math.h>

cilass DT -

{

private:

int n; // Bac da thuc

double *a; // Tro toi vung nho chua cac he so

// da thuc a0, al,..

public:

DT (}

{

this->n=0;

this->a=NULL;

} .

DT (int nl)

{

this->n=ni ;

this->»a = new doublel[nl+1];

} .
friend ostream& operator<< ({ostreamé& os,const DT &d);
friend istream& operator>> (istreams& is,DT &d);

b ‘

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

0os << ® - Cac he so (tu ao): ™ ;

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

os << d.afi] <<” ™

return os;

}

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

1f (d.al=NULL) delete d.a;

cout << ® - Bac da thuc: “ ;

cin »> d.n;

d.a = new doubleid.n+1];

cout «< “Nhap cac he so da thuc:\n” ;

for (int i=0 ; i<= d.n ; ++1i}

{

{121}



Lip trinh C++ |

cout << “He so bac ™ << i << ®" ="
is >> d.alil ;:

} .

return is;

1

void main()

{

DT d;

clrscri().;

cout <<”\nWhap da thuc
DT u{d);

cout << “\nDa thuc 4 *

d ™ ; ¢cin >> d;

<< d ;

cout
cout
cout
cout
cout
cout
cout

<< “\nDa thuc u *
<<"\nkhap da thuc
<< “\nba thuc 4 ™
<< “\nDa thuc u %
<<“\nNhap da thuc
<< “\nDba thuc d ™
<< ™\nDa thuc u *

<< u
d\\’.
<< d ;
<< u
u\\;
<< d ;
<< u

cin >> d;

cin >> u;

getch();
}

4.4. Vi du vé ham tao sao chép

Trong chuong trinh trén d3 chi rd: Ham tao sao chép méc dinh 14 chua
thod man d&i véi 16p DT. Vi vy cdn viét ham tao sao chép dé€ xay dung doi
tugng mdi (vi du u) tit mot d6i tugng dang tén tai (vi du d) theo cic yéu cdu
sau:

+ Gan d.n cho u.n.

+ Cap phdt mdt viing nhé cho n.a dé ¢6 thé chita dugc (d.n + 1) hé sé.

+ Gén cic hé s8 chia trong viing nhd clia d.a sang viing nhd cha na.

Nhu vy, ching ta sé tao dugc déi tugng u cé néi dung ban dau gidng nhu
d, nhung djc lap véi d.

Dé€ dép ting cic yéu cu néu trén, ham tao sao chép cin dugc xay dung
nhu sau:

DT::DT(const DT &d)

{

this->n d.n;

this—>a = new dcuble{d.n+11;

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

this->afi} = d.alil;

}

Chuong trinh sau s& minh hoa diéu nay: Su thay ddi cia d khong lam anh
hudng dén u va ngugc lai, sy thay d6i ctia u khong lam énh hudng dén d.

//CT4_08.CPP

{122}



Lép trinh C++

// Viét ham tac sao chép cho lép DT
#include <conioc.h>
finclude <iostream.h>
#include <math.h>
class DT
{
private: .
int n; // Bac da thuc
double *a; // Tro toi wung nhe chua cac he so
// da thuc a0, al,...
public:
DT ()
R
this->n=0; this->a=NULL;
}
DT (int nl)
{
this->n=nl ;
this->a = new double[ni+1];
}
DT (const DT &d):
friend ostream& operator<< (ostream& o0s,const DT &d};
friend istream& operator>> (istream& is,DT &d); -
b
DT::DT {const DT &d)
¢ C e
this->»>n = d.n; . e
this->a = new double[d.n+1]; .
for (int i=0;i<=d.n;++i)
‘this=>ali] = d.a[i];
} , .
ostreamé& operator<< (ostreamé& o0s,const DT &d)
{ : S
o8 << * - Cac he so (tu ac): ™ ;
for (int i=0'; i<= d.n ; ++i)
08 << d.af[i] << ©
return os;
} _
istream& operator>> (istream& is,DT &d)
{ ' ' '
if (d.a!=NULL) delete d.a;
cout << * - Bac da thuc: * ;
cin >> d.n; B .
d.a = new double[d.n+1]; :
cout << “Nhap cac he so da thuc:\n”
for (int i=0 ; i<= d.n ; ++i)

{
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cout << “He so bac “ << i <« ™» ="
is »>>» d.alil :
}

return is;

}

volid main{)

{

DT &;

cirscr(};

cout <<”\nNhap da thuc 4 ™ ; cin >> d;
DT u{d):

cout << “\nDa thuc @ ™ << d ;

cout << ™\nDa thuc u ™ << u ;

cout <<”\nNhap da thuc 4 “ ; cin >> d;
cout << “\nDa thuc d ™ << d ;

cout << ™\nba thuc u " << u ;

cout <<“\nNhap da thuc u ™ ; cin >> u;
cout << “\nba thuc d ™ << d ;

cout << ™\nDa thuc u ™ << u ;

getch();

}

$5. HAM HUY (DESTRUCTOR)
5.1. Céng dyng ctia ham huy
Ham huy 12 mét ham thanh vién ctia 16p (phuong thiic) c6 chiic ning
ngugc voi ham tao. Him huy dugc goi trude khi gidi phong (xo& bo) mot déi
tugng d€ thuc hién mét s§ cong viéc c6 tinh “don dep” trudc khi déi tigng
dugc huy bd, vi du nhu gidi phéng mét viing nhé ma d6i tigng dang quan Iy,
x04 d6i tugng khoi man hinh néu nhy né dang hién thi, ...
Viéc huy bé mot d6i tugng thudng xay ra trong 2 tridng hop sau:
+ Trong cAc todn tl va cic ham gidi phéng b nhd, nhu delete, free,...
'+ Giai phong céc bién, mang cuc bd khi thodt khéi ham, phuong thiic.
5.2. Him huy méc dinh
Néu trong 16p khong dinh nghia ham huy; thi mét ham huj méc dinh
khong lam gi ca dugc phat sinh. D6i véi nhiéu I6p thi ham huj méc dinh 12
dt va khong cin dua vao mét ham huy méi.
5.3. Quy tic viét ham huy
MB&i 1ap chi cd mét ham huy viét theo cic quy téc sau:
+ Kiéu clia ham: Ham huy cling gidng nhit ham tao 12 ham khéng c6 kiéu,
khoéng co gid tri tra vé.
+ Tén ham: Tén clia ham huj gém moét ddu nga (diing trudc) va tén l6p:
~Tén_lép '
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+ D8i: Ham huy khong c6 déi.
Vi dy 6 thé xdy du?ng ham huy cho 16p DT (da thic) & §3 nhu sau:
class DT

{

private:

int n; // Bac da thuc

double *a; // Tro toi wvung nho chua cac he so da thuc
// a0, al,...

public:

~DT ()

{

this->n=0;

delete this~>a;

}

} ;

5.4, Vai tro clia ham huy trong 16p DT

5.4.1. Khiém khuyét ctia chuong trinh trong §3

Chuong trinh trong §3 dinh nghia 16p DT (da thic) kha day dt gém:

+ Cac ham tao

+ Cac ham todn t& nhép >>, xuit <<

+ Cac ham todn tii thyc hién cic phép tinh + -

- Tuy nhién vin con thiéu ham huy dé gzéu phéng vung nhd ma dsi tugng
kiéu DT (cén huy) dang quan ly.

Chiing ta hay phén tich cic khiém khuyét cia chuong trinh nay:

+ Khi chuong trinh goi t6i mét phuong thic todn tii d€ thuc hién cic phép
tinh cfng, trti, nhan da thic, thi mét doi tugng trung gian digc tao ra. Mot
vung nhé dugc cip phat va giao cho né (d8i tugng trung gian) quan ly.

+ Khi thyic hién xong phép tinh sé ra khéi phuong thiic. Doi ttio’ng trung
glan bi x04, tuy nhién chi viing nhd ctia cic thudc tinh ctia 46i tugng nay dugc
gidi phéng. Con viing nhé (chifa.cic hé s6 cia da thiic) ma d6i tugng trung
gian dang quan Iy thi khéng hé bi gidi phéng. Nhu vay s6 viing nhé bi chiém
dung v0 ich sé ting lén.

5.4.2. Cach khic phuc

Nhugc diém trén dé dang khic phuc bang cach duta vao ldp DT ham huy
viét trong muc 5.3 (muc trén).

5.5. Lép hinh tron d6 hoa

Chuong trinh dudi day gom:

Lép BT (hinh tzon) vdi céc thudc tinh:

int r; // Ban kinh
int m ; // Mau hinh trdn
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int xhien,yhien; // Vi tri hién thi hinh tron trén man
hinh :
char *pht; ' // Con trd trd tdi ving nhé chita anhk
hinh trén

int hienmh; // Trang thai hién (hienmh=1}, &n
(hienmh=0)

Céc phuong thic:

+ Ham tao khong d6i
HT ()7

thiyic hién viéc gan gia tri bang 0 cho cic thude tinh cha l6p.

+ Ham tao cé déi
HT (int rl,int wml=15);

thuc hién céac viéc:

-Géan r1 chor,ml chom

- Cip phat bd nhé cho pht

- V& hinh trén va luu énh hinh tron vao vimg nhé chia pht.
+ Ham huy .
~HT ()

thuc hién cac viéc:

- Xo4 hinh tron khéi man hinh (néu dang hién thi)

- Gidi phéng bd nhé da cap cho pht.

+ Phuong thic S

void hien{int x, int y):

c¢6 nhiém vu hién thi hinh trén tai (x.y).

+ Phuong thiic

‘veid an{();

¢6 nhiém vu lam 4n hinh tron.

Cicham dfclgp: -
void ktdn{); - ' //¥hai tao d8 hoa
void ve bau trci(); - ¢ // V& bau troi diy sao

wvoid ht_di_dong_xuong(); // V& mdt cdp 2 hinh tron di
// chuyén xubng
veid ht di dong len(}: // V& mdt cdp 2 hinh trdn di
// chuyén 1&n trén
No6i dung chugng trinh 13 tao ra cic chuyén dong xudng va 1én ca cac hinh
tromn. o
//CT4_09.CPP
// Lep do hoa
// Ham huy
// Trong ham huy co the goi PT khac
#include <conio.h>
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#include <iostream.h>
¥include <math.h>
#include <stdlib.h>
#include <graphics.h>
#include <dos.h>

vold ktdh():;

void ve_bau troif);
void ht di dong xuong();
void ht _di_dong len():
int xmax, ymax;

class ET

{

private:

int r,m ;

int xhien, yhien;

char *pht;

int hienmh;

public:

HT{):

BT {int rl,int ml=15);
~HT (} ;

void hien(int x, int y):
void an{);

br

HT:: HT ()

{

r=m=hienmh=0;
xhien=yhien=0;
pht=NULL;

}

HT::HT {(int rl,int ml)
{

r=rl; m=ml; hienmh=0;
Xhien=vhien=0;

if {r<0} r=0;

if {r==0)

{

pht=NULL;

}

else

{

int size; char *pmh;
size = imagesize(0,0,r+r,r+r);
pmh = new charisize];
getimage (0,0, r+r, r+x, pmh) ;
setcolor (m) ;
circle(r,r,r);
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setfillstyle(1l,m};
floodfill {r, r,m);

pht = new charisize];
getimage (0,0, r+r, rtr,pht);
putimage (G, 0, pmh, COPY PUT);
delete pmh;

pmh=NULL;

1

}

void HT::hien{int x, int y)
{

if (pht!=NULL && lhienmh) // chua hien
{

hienmh=1;

xhien=x; yhien=y;
putimage (x, y,pht,XOR_PUT);
1

}

void HT::an{)

{

if (hienmh) // dang hien

{

hienmh=0;

putimage (xhien, yhien, pht, XOR_PUT) ;
}

}

HT::~HT ()

{

an{);

if (pht!=NULL}

{

delete pht;

pht=NULL;

}

}

void ktdh{)

{

int mh=0,mode=0;
initgraph (&mh, &émode, ””) ;
xmax = getmaxx{);

ymax getmaxy () ;

}

void we bau troif)

{

for (int i=0;i<2000;++1)

putpixel (random(xmax), random(ymax}, l+random{l>)};
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void ht_di_dong xuong ()

{ .

HT h{50,4);:

BT u{60,15);

h.hien(0,0);

u.hilen(40,0);

for {int x=0;x<=340; k= i0)
{

h.an{):;

u.anf);

h.hien (x,x);

delay (200) ;

u.hien (x+40,x};
delay(200);

} ‘

} .
void ht_di dong len{)

{

HT h(50,4):;

HT u(60,15);
h.hien(340,340);

u.hien (380, 340);

for (int x=340;x>=0;x-=10)
{ .
h.an();

u.an{);

h.hien (x,x);
delay{200):

u.hien (x+40,%);
delay {200} ;

} .

}

void main{)

{

ktdh (};

ve _bau_troi():
hit_di_deng xuong();
ht_di_dong_len();
getch();
closegraph () ;

} .

- Cac nhin xét:

1. Trong than ham huy goi téi phli(mg thiic an().

2. Diéu gi xay ra khi bd di ham huy:

Lip trinh C++

+ Khi goi ham ht_di_dong xuong() thi cé 2 d6i tugng kiéu HT dugc tao
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ra. Trong than ham st dung cic d8i tugng nay d€ vé cdc hinh tron di chuyén
xu6ng. Khi thoat khoi ham thi 2 d8i tugng (tao ra & trén) dugc gidi phéng.
Ving nhd cha cic thude tinh ctia chiing bi thu héi, nhung viing nhé cdp phét
cho thudc tinh pht chua dugc gidi phéng va anh cfia 2 hinh tron (& phia dudi
man hinh) van khéng dugc cit di. '

+ Diéu tugng tu xay ra sau khi ra khoi ham ht_di_dong_len(): viing nhé
cép phdt cho thuc tinh pht chua dugc gidi phéng va dnh cla 2 hinh tron (&
phia trén méan hinh) van khong dudgc thu don.

$6. TOAN TU GAN

6.1. Toén t gan mic dinh

Todn ti gén (cho 16p) la mét trudng hop dic biét so véi cac todn ti khac.
Néu trong 16p chua dinh nghia mot phuong thdc todn ti gin thi Trinh bién
dich s& phat sinh mét todn t& gdn méc dinh d€ thyc hién caun lénh gan 2 déi
tuong cta l6p, vi du:

HT hl, h2({100,06):

hi = h2 ; // Ga&n h2 cho hl

Toén tt gdn mic dinh sé sé sao chép déi tugng ngudn (h2) vao déi tigng
dich (h1) theo tiing bit mot.

Trong da s8 cic trudng hop, khi 16p khong c6 cac thanh phin con trd hay
tham chiéu thi todn t& gdn mic dinh la 0 ding va khong cén dinh nghia mot
phuong thdc todn ti gin cho l6p. Nhung ddi véi cic 16p ¢6 thude tinh con
trd nhut I6p DT (da thiic), 16p HT (hinh tron) thi todn t& gin mic dinh khong
thich hgp va viéc xiy dung todn ti gén 1a cén thiét.

6.2. Cach viét toan ¢ gan

Ciing giéng nhu cdc phuong thitc khic, phuong thiic todn ti gdn dung déi
con trd this d€ biéu thi ddi tugng dich va diing mot d6i tuong minh d€ bi€u thi
d6i tugng ngudn. Vi trong thin ciia todn tl gin khong nén lam viéc véi ban
sao clia d6i tugng ngudn, ma phai lam viéc tric tiép véi doi tugng ngudn, nén
kiéu d6i tuding minh nhét thiét phai la kiéu tham chiéu 481 tugng.

Phuong thiic todn ti gan c6 thé c6 hodc khong co gid tri tra vé. Néu khong
cb gid tri tra vé (kiéu void), thi khi viét chuong trinh khéng dugc phép viét
ciu lénh gan lién tiép nhiéu d6i tugng, nhu:

u=vwv==%=h;

Néu phuong thiic todn tit gin tra vé tham chiéu cfia d6i tugng ngudn, thi
c6 thé diing todn t gan thé thyc hién cdc phép gan lién ti€p nhiéu §6i tugng.

Vi dy d6i v6i16p HT (trong muc trudc), cé thé xay dyng todn t¥ gan
nhu saw:

void HT::operator=(const HT &h)
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xhien
hienmh = 0 ;

if (h.pht==NULL)

pht = NULL;

else

{

int size;

size = imagesize(0,0,r+r,r+r);
pht = new char[size];
memcpy (pht, h.pht, size);

}

}

Vi todn tif gin ndy, chi cho phép gin d6i tugng ngudn cho mot d6i tugng
dich. : :
Nhu viy chu lénh sau I3 sai:

HT wu, v, h ;

u=v =h ;

Bay gid ta stia lai todn gan dé nd tra vé tham chi&u déi tugng ngudn nhu sau:
const HT & HT::operator=(const HT &h)

{

r=h.r; m=hm;
xhien = yhien = 0;
nienmh = 0 ;

if (h.pht==NULL)
pht = NULL;

else

{

int size; _

size = imagesize (0,0, r+r, r+r);
pht = new charfsize];
memcpy (pht, h.pht, size);

¥

return h ;

}

Vdi todn tli gan mdéi nay, ta c6 thé viét ciu 1énh d€ gén d6i tugng ngudn cho
nhiéu d6i tugng dich. Nhu véy cdc ciu 1énh sau 1a dugc:

BT v, v, h;

u = v = h ;

6.3. Toan t gan va ham tao sao chép

+ Toan tli gdn khéng tao ra d6i tugng mdi, chi thyc hién phép gan gitia 2
déi tugng da ton tai.

+ Ham tao sao chép dugc ding d¢ tao mét d6i tugng méi vé gin ndi dung
clta mdt doi tugng d4 ton tai cho d6i tugng mdi vita tao.
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+ Néu da xiy dung todn tit gdn ma lai ding ham tao sao chép mic dinh thi
chua dn, vi viéc khdi gén trong ciu 1énh khai bdo sé khéng goi t6i todn t gan
ma lai goi t6i ham tao sao chép.

+ Nhut vay d6i vdi lop co thudc tinh con trd, thi ngoai ham tao, cin xiy
dyng thém:

- Ham huy

- Ham tao sao chép.

- Phuong thic todn ti gén.

Cht y: Khéng phai moi cau 1énh chita ¢6 ddu = déu goi dén todn ti gan.
Cén phén biét 3 trudng hop:

1. Céu lénh new (chiia diu =) sé goi dén ham tao, vi du:

HT *h= new HT(50,6); // goi dé&n ham tac cé ddi

2. Cau lénh khai bao va khéi gan (ding dfu =) sé goi dén ham tao sao chép,
vi du:

HT k=*h; // goi dén ham tao sao chep

3. Cau lénh gin sé goi dén todn t gan, vi dy:

HT wu;

u=*h; // goi dén phuong thic todn tir gan

6.4. Vi du minh hoa

Chuong trinh duéi day dinh nghia 1ép HT (hinh trdn) va minh hoa:

+ Ham tao va ham huy.

+ Phuong thiic todn tit gin c6 ki€u tham chiéu.

+ Ham tao sao chép.

+ Céch diing con trd this trong ham tao sao chép

+ Céch ding con trd _new_handler d€ kiém tra viéc cdp phat b nhd.
//CcT4_10.CPP

// Lop do hoa

// Ham huy

// tean tu gan - tra ve tham chieu
// Ham tao saoc chep

// Trong ham huy co the goi PT khac
finclude <conio.h> :
#include <iostream.h>

#include <stdlib.h>

#include <graphics.h>

#include <new.h>

#include <mem.h>

static void kiem tra bo nho(} ;
void ktdh();

int xmax, ymax;

void kiem tra bo nho()

{
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outtextxy(l,1,”LOI BO NHOY};
getch () ;

closegraph{);

exit (1) ;

}

class HT

{

private:

int r,m ;

int xhien, yhien;

char *pht;

int hienmh;

public:

HT () ;

HT {(int rl,int ml=15%);

HT (const HT &h);

~HT () 7

void hien{int x, int y):

void an{); :

const HT &operator=(const HT &h);
[

const HT & HT::operator={const HT &h)
{

// outtextxy(l,1,”Gan”); getch{);
r = h.xr ;

m= h.m ;

xhien = vyhien = 0;

hienmh = 0 ;

if {(h.pht==NULL}

pht = NULL;

else

{

int size;

size = imagesize(0,0,r+zr,r+r);
pht = new char{sizel;
memcpy (pht, h.pht, size};

}

return h;

}

HT::HT (const HT &h)
{//outtextxy(300,1, “constructor sac chep”);

getch();
*this = h;
}

HT:: HT{)

{

r=m=hienmh=0;
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xhien=yhien=0;
pht=NULL;

}

HT::HT (int rl,int ml)
{

r=rl; m=mij;

hienmh=0;
xXhien=yhien=0;

if (r<0} r=0;

if (r==0)
{
pht=NULL;
}

else

{

int size; char *pmh;

size = imagesize(0,0,r+x,r+x);
puh = new char[sizel;
getimage (0,0, r+r, r+r, pmh) ;
setcoler (m) ;

circle(r,r,r);
setiillstyle(l,m);
floodfill {z, r,m) ;

pht. = new char[sizel;
getimage (0,0, r+r, r+r, pht);
putimage (0, 0, pmh, COPY_ PUT) ;
delete pmh;

pmh=NULL;

}

}

void HT::hien (int x, int y)
{

if (pht!=NULL && 'hienmh) // chua hien
; )
hienmhs=1;

zhien=x;

vhien=y;
putimage (x, ¥, pht, XOR_PUT) ;
}

}

void HT::an ()

{

if (hienmh) // dang hien

{

hienmh=0;

putimage (xhien, yvhien, pht,XOR PUT);
}
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}

HT::~HT ()

{

an();

if (pht!=NULL)

{

delete pht;

pht=NULL;

}

}

void ktdh{)

{

int mh=0,mode=0;
initgraph {&mh, &mode, “") ;

Xmax getmaxx{) ;

ymax getmaxy () ;

}

void main({)

{

_new_handler = kiem_ tra_bo_nho ;
ktadh (};

HT *h= new HT(50,6); // goi ham tao cé dbéi
h~>hien {100,200} ; )

HT k=*h; // goi ham tac sao chép
k.hien(200,200);

HT t,v,u;

t=v=1u=*h; // gol todn td gén
u.hien(300,200);

v.hien (400,200} ;

t.hien (500,200} ;

getch () ;

closegraph{);

}

6.5. Vai trd cia phuong thic todn tif gin

Chuong trinh trén s& v& 5 hinh tron trén man hinh. Diéu gi sé xay ra néu
bo di phuong thiic todn t{ gin va ham tao sao chép?

+ Néu bo ca hai, thi chi xudt hién mét hinh tron tai vi tri (100,200).

+ Néu bé todn tit gan (gilt ham tao sao chép) thi chi xuit hién 2 hinh tron
tai cdc vi tri (100,200) vi (200,200).

+ Néu bo ham tao sao chép (giti todn ti gan) thi xudt hién 4 hinh tron.

§
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§7. PHAN LOAI PHUONG THUC, PHUONG THUC INLINE

7.1. Phén loai cic phuong thiic

C6 thé chia phuong thic thanh cic nhom:

1. Cic phuong thic théng thudng

2. Cac phuong thic diung d€ xiy dung va huy bo d6i tugng gom:

+ Ham tao khong doi;

+ Ham tao ¢6 doi;

+ Ham tao sao chép;

+ Ham huy.

3. Cac phuong thiic todn ti

7.2. Con tro this

Moi phuong thitc déu diing con trd this nhu déi thit nhit (d6i 4n). Ngoai
ra trong phiong thiic c6 thé dua vao cic Goi tudng minh dugc khai bdo nhu
d6i ctia ham. _

+ Vi cac phuong thiic thong thudng, thi d6i 4n biéu thi d6i tugng chii thé
trong 1&i goi phuong thic.

+ V6i cdc ham tao, thi d6i 4n biéu thi d6i tugng mdi duge hinh thanh.

+ Vi cdc ham huy, thi d&i 4n biéu thi d6i tugng sip bi huy bo.

+ Véi céc phuong thiic todn i, thi déi 4n biéu thi todn hang d6i tugng thi
nhit,

7.3. Phuong thifc inline

Cé 2 cich @€ bién dich phuong thic theo kiu inline:

Cach 1: Xay dyng phuong thiic bén trong dinh nghia 16p.

Céch 2: Thém tii kho4 inline vao dinh nghia phuong thiic (bén ngoai dinh
nghia 16p).

Chi yla chi cdc phuong thiic ngin khéng chiia cic ciu 1énh phic tap (nhu
chu trinh, goto, switch, dé quy) mdi ¢é thé trd thanh inline. Néu ¢6 ¥ dinh
bién dich theo kiéu inline cic phuong thiic chita cic ciu énh phic tap noi
trén, thi Trinh bién dich sé& bao 18i.

Trong chuong trinh dudi day, tat ca cic phuong thlic ctia 16p PS (phéan s6)

déu la phuong thiic inline
//CT4_11.CPP
// Lop BS
// Inline
#include <conio.h>
#include <iostream.h>
class PS

{
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private:
int t,m ;
public:
PS5 {()
{
t=0;
me=l;
}
PS{int ti, int ml);
void nhap();
void in{);
PS operator*=(PS5 p2)
{
t*=p2.t;
m*=p2.m;
return *this;
}
1
inline PS::PS(int t1, int ml)
{
t=tl;
m=ml;
1
inline wvoid PS::nhap /()
{
cout << “\nNhap tu va mau: “ ;
cin >> t >> m;
}
inline void PS::in()
{
gout’ << "M\nPS = " << © << W/ << m ;
}
void main(}
{ ' _
PS5 q,p,s(3,3);
cout << “\n Nhap PS p”;
.nhap(}; ‘ :
Linf();
.in(};
= p*=g;
LAn);
Lin(} s
etch () ;

—a .Q'uda 'y e
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§8. HAM TAO VA DOI TUQONG THANH PHAN

8.1. Lép bao, I6p thanh phin

Mot 16p c6 thudc tinh 14 d6i tugng cha 16p khac goi la 16p bao, vi dy:
class A

{

private:
int a, b;

}os
class B
{

private:
double x, vy, z;

} o
class C
{

private:

int m, n;

A u;

B pr @

b

Trong vi du trén thi:

C lal6p bao;

A, Bla cdc 16p thanh phin (ctia C).

8.2. Ham tao ciza 16p bao

+ Chu v 13 trong cdc phuong thiic ctia 16p bao khdng cho phép truy nhip
tryc ti€p dén céc thudc tinh ctia cic d6i tugng cha cic 16p thanh phan.

+ Vi viy, khi xay dyng ham tao clia 16p bao, phai st dung cdc ham tao ca
16p thanh phéin dé khdi gan cho céc d8i tugng thanh phén cla 16p bao.

Vi du khi x4y dung ham tao ctia 16p C, cin dung cdc ham tao cha lép A dé
khéi gdn cho déi tugng thanh phén u va diing cdc ham tao ctia Ip B d€ khai
gan cho cic d6i tugng thanh phén p, q.

8.3. Cach dimg ham tao cita lp thanh phin dé xdy dyng ham tao cialép bao

+ D& diing ham tao (cha 16p thanh phén) khéi gan cho ddi tuong thanh
phén ctia 16p bao, ta sti dung mau:

tén_ddi_tugng(danh sich gid trf)

+ Cac miu trén cin viét bén ngoai than ham tao, ngay sau dong déu tién.
Noi mét cach cy thé hon, ham tao sé c6 dang:

tén l1ép(danh sach dbi) : tén dbi tuong(danh sach gia tri),
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tén_dbdi_ tueng( danh sach gia tri)

{

// Céc c8u lénh trong thin ham tao

}

Cht v I cdc ddu ngodc sau tén doi tugng ludn ludén phai cd, ngay ca khi
danh sach gia tri bén trong 13 réng.

+ Danh séch gié tri 14y tit danh sach d6i. Dya vao danh sach gié tri, Trinh
bién dich sé biét cdn diing ham tao nao dé khdi gan cho d6i tugng. Néu danh
sach gid trj 1a réng thi ham tao khong d6i sé dugc s dung.

+ Céc d6i tugng mudn khdi gan bang ham tao khong déi c6 thé bod qua,
khong cin phai liét ké trong ham tao. No6i cach khéc: Cac déi tuong khong
dugc liét ké trén dong ddu ham tao chia 16p bao, déu dugc khdi gan bang ham -
tao khong déi ciia 16p thanh phén.

Viduo:

class A

{

private:

int a, b;

public:

A()

{

a=b=0;

}

A{int al, int bl)

{ )
a =al; b= bl;
}

b

class B

{

private:

double x, ¥y, z;
public:

B(}

{

x=y=2 = 0.0 ;
}

B (double x1, double yl}
{

= xl;

= yl;

= 0.0 ;

_— 0 M
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{(double x1, double yl, double z1)

vl;

B

{

® = ¥X1i;
g

z =zl ;
1

o

class C

{

private:

int m, n;

A u, v

B Py 4Oy X7
public:
C(int ml, int nl,int al, int bl, double x1, double yl1l, dou-
ble x2, double y2, double z2) : ul(), v{al,bl); g{xl,yl),
r{x2,v2,22)

{

= ml ;

nl;

— 53
i

Trong ham tao ndi trén clia 16p C, thi cdc d6i tugng thanh phan dugc khéi
gan nhu saw:

u dugc khai gn bang ham tao khong d6i clia 16p A;

v duge khdi gan bing ham tao 2 d6i cha lop A;

q dugc khoi gan bang ham tao 2 d6i clia 16p B;

t dugc khdi gén bang ham tao 3 d6i ctia 16p B;

p (khong c6 mit) ducce khai gin bing ham tao khéng d6i cia 16p B.

8.4. St dung cic phuong thitc ciia 16p thanh phin

Mic dit 16p bao ¢6 cic thanh phidn doi tugng, nhung trong I6p bao lai
. khéng dugc phép truy nhap dén cic thudce tinh ctia cdc déi tugng nay. Vi vay
. gidi phép thong thuong la:

+ Trong céc 16p thanh phén, xay dung san cic phuong thic d€ cb thé ldy ra
cac thude tinh ctia 16p.

+ Trong 16p bao dung céc phuong thiic ctia 16p thanh phén d€ nhan cic
thugc tinh ctia cic doi tugng thanh vién cdn dung dén.

8.5.Cacvidu

Hai chuong trinh dudi d4y minh hoa céc diéu da néi trong cic muyc trén.

Viduy &:

Trong vi dy nay xét 2 16p:
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DIEM (Piém) v& DT (Poan thing)

Lép DIEM 13 1lép thanh phén cha 1ép DT

//CT4 12.CPP

// Thuoc tinh deoi tuecng

#inciude <conio.h>

#include <iostream.h>

class DIEM

{

private:

int %,y

pubklic:

DIEM ()

{ .

x=y=0;

1

DIEM(int xi, int y1)

{

®x= x1; y=yi;

}

void in(}

{

cout << MM << x << N, <<y <M

}

|

class DT

Iz

private:

DIEM dl, dZ;

int m;

public:

DT() : di{(), d2()

{

m=0;

}

DT (int ml,int x1, 4int yl, int x2,
int y2) : dl(xi,yl), &2(x2,y2)

{

m=ml;

1

DT (int ml,DIEM t1, DIEM tZ2)}

{

m=ml;
gl = tl1;
dz = t2;

}

void in(}

{

cout << “\n Piem dau : “; dl.in(};

Lap trinh C++
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w

cout << “\n Diem cuoi: %; d2.in{};

cout << “\n Mau : “ << m;

}

i

void main(}

{

DT u, v(1,100,100,200,200),

s(2,DIEM(3C0,300),DIEM (400, 400)).;

clrscr();

u.in(};

v.in () ;

s.in();

getch{);

1

Vidu 2:

Trong vi du nay xét 3 18p:

Diem {Bidm)

DTron (Budng tron}

HTron (Hinh trén)

Lép DTron ¢é moét 16p thanh phén la 16p Diem.

Lép HTron c6 2 16p thanh phén 12 16p DTron va 16p Diem.

Trong I6p DTron dua vao phuong thiic vé dudng tron.

Trong 16p HTron dua vao phuong thiic vé va t6 mau hinh tron.

Khi x4y dung phuong thic ctia I6p bao cin st dung cac phuong thitc ctia
16p thanh phén.

//CT4 13.CPP

// Thuoc tinh doi tuong

#include <conio.h>

#include <icstream.h>

#include <graphics.h>

class Diem

{

private:

int x,v ;

public:

Diem{)

{

x=y=0;

}

Diem(int x1, int y1)

{

x= x1;

y=yl;

}

int getx{)
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{

return x;

}

int gety{)
{

return y;

}

o
class DTron
{
private:
Diem t ;
int r ;
int m;
public:
DTron ()
{

r=m=0 ;

}

// Duong tron

// ‘tam

DTron{int x1,int yl,int rl,int ml):

{

m=ml;

r=rl;

}

int mau(}

{

return m;

}

void ve ()

{

setcolor {m);

circle(t.getx(},t.gety(),r);

}

Y&

class HTron

{

private:

DTron dt;

Diem d;

int m;

public:

HTron (}

{

m=0;

}

HTron (int x1,
int v,

int yi, int rl,

{

int ml,
int mt): dt(xl,yl,rl,ml}, d(x,vy}

Lap trinh C++

t{x1,v1)

int x,
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m = mt;
1

void ve()

{

dr.ve();

setfillstyle(1,m);

floodfill {d.getx () ,d.gety{) ,dt.mau() };
1

b

void main ()

{

int mh=0, mode=0;
initgraph (&mh, &mode, “"};
setbkcolor(l);

DTron dt(100,100,80,6);

HTron ht (300,300,150,15,300,300,4);
db.vel();

ht.ve ()

getch();

closegraph():

}

§9. CAC THANH PHAN TINH

9.1. Thanh phin dif liéu tinh

+ Thanh phén dit liéu dugce khai bdo bing tii khod static goi 14 tinh, vi du:
class A

{

private:
static int ts; // Thanh phin tinh
int x;

oy

+ Thanh phén tinh dugc cip phat mét viing nhé c6 dinh. N6, tén tai ngay
cd khi 16p chua c6 mét doi tugng nao ca.

+ Thanh phén tinh 1A chung cho ¢ 16p, né khong phai 14 riéng ctia méi doi
tugng. Vi dy xét 2 doi tugng:

Au,v; // Khai bdo 2 d6i tugng

thi gitta cdc thanh phén x va ts ¢6 sy khac nhau nhu sau:

wx vavx c6 2 viung nhé khic nhau

wts vd v.its chila mét, chiing cting bi€u thi mét viing nhé

thanh phén ts t8n tai ngay khi u va v chua khai bdo

+ D& biéu thi thanh phén tinh, ta c¢é thé dling tén 16p, vi dy: D&i vdi ts thi
3 cdch viét sau 13 tuong duong:
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A::ts u.ts v.ts

+ Khai bdo va khdi gan gia tri cho thanh phén tinh:

Thanh phén tinh sé dugc cdp phat bd nhd va khai gan gid trj ban ddu bing
mot ciu 1énh khai bdo ddt sau dinh nghia 16p (bén ngoai cdc ham, ké ca ham
main), theo cdc maw:

int A::ts ; // Kh&i gan cho ts gid tri O

int A::ts = 1234; // Khoéi gén cho ts gid tri 1234

Chi y: Khi chua khai bao thi thanh phén tinh chua t6n tai.

Vi du xét chuong trinh sauw:

#include <conio.h>

#include <iostream.h>

class HDBH // Hod don bAn hang

{

private:

char *tenhang ; // Tén hang

double tienban ; // Tié&n béan

static int tshd ; // Téng sb hod don

static double tstienban ; // Téng sb tidn ban

public: '

static void in{)

{ S
cout <<”\n” << tshd;
cout <<”\n” << tstienban; -
}

b g

void main{)

{

HDBH::in () ;

getch (};

) | o | . ,
Céc thanh phin tinh tshd va tstienban chua khai bdo, nén chua ton tai. Vi
vay cdc ciu 1énh in gid tri cic thanh phan né\y trong phiong thic in Ia khéng
logic. Khi dich chuidng trinh, sé nhén dugc cac thong béo 16i (tai phuong thic
in) nhu sau:

Undefined symbol HDBH: :tshd in module ...

Undefined symbol HDBH::tstienban in module .

Co thé stia chuong trinh trén bing cach duta vao céc lenh kha.l béo cac

thanh phén tinh tshd va tstienban nhu sau:
. //CTé&_14.CPP
// thanh phan tinh
// Lop HDBH (hoa don ban hang)
#include <conioc.h>
#include <iostream.h>
class HDBH
{
private:
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int shd ;

char *tenhang ;

double tienban ;

static int tshd ;

static double tstienban ;
public:

static void in(}

{
cout <<”"\n"” << tshd;

cout <<”\n” << tstienban;

1

o

int HDBH::tshd=5;

double HDBH::tstienban=20000.0;
void main ()

{

HDBH::in(};

getch () ;

;

9.2. Khi nao cin st dung cic thanh phan dif liéu tinh

Xét mot vi du v& quan 1y cdc hoa don bén hang. Mbi hod don cé: Tén hang,
s8 tién ban. RS rang cac thudc tinh néi trén 1a riéng clia mbi hod don. Mit
khéc, néu chiing ta quan tdm dén t6ng s8 hod don da bén, téng s6 tién dé ban,
thi cic théng tin nay la chung. Vi viy khi thiét ké 16p HDBH (hoé don ban
hang), thi ta c6 thé dua vao 4 thanh phan dit Liéu la:

tenhang (té&n hang)

tienban (tién ban)

tshd (tdng sb6 hod don)

tstienban (£dng s6 tiédn ban)

Céc thuc tinh tenhang va tienban 1 riéng cia méi hoa don, nén chiing
dugc chon la cic thudc tinh théng thudng. Con cic thude tinh tshd va tstien-
ban 1a chung cho ¢a 16p nén ching dugc chon la cc thudc tinh tinh.

9.3. Phuong thiic tinh

+ C6 2 cach viét phuong thic tinh:

Céch 1: Dung tit khod static d4t trudc dinh nghia phuong thic viét bén
trong dinh nghia I6p (nhu phuong thuc in() vi du cuéi clia myc 9.1).

Cich 2: Néu phuong thiic xiy dyng bén ngoai dinh nghia I6p, thi diing tii
kho4 static dit tridc khai bio phuong thiic bén trong dinh nghia 16p. Cha ¥
khong cho phép dung ti khod static ddt trudc dinh nghia phuong thic viét
bén ngoai dinh nghia 14p.

~ + Phuong thiic tinh 13 chung cho cé 16p, n6 khong 18 thudc vio mét déi
tugng cu thé, né ton tai ngay khi lép chua ¢ d6i tugng nao (xem vi du trong
muc 9.1).
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+ L&i got phuong thiic tinh:

Coé thé xudt phdat tii mot d6i tugng ndo do (nhu vin ding khi g01 cac
phuong thiic Ihdc).

Cé thé dumng tén 16p.

Vi du xét 16p HDBH trong muc 9.1 va xét céc cu lénh:

HDBH u, wv;

Khi d6 d€ goi phuong thiic tinh in() ¢6 thé ditng mdt trong céc lénh sau:

u.in();

v.in{);

HDBH: :in () ; ‘

+ Vi phuong thiic tinh [a déc lap véi cic d6i tugng, nén khong thé ding
phiiong thiic tinh € x@ Iy dii liéu ctia cdc d8i tugng chit thé trong 16 goi
phuong thiic tinh. Néi cach khac khong cho phép truy nhép t6i cic thude tinh
(trif thuc tinh tinh) trong thén phudng thitc tinh. Piéu d6 cling déng nghia
vdi viéc khong cho phép ding con trd this trong phuong thic tinh.

Vi du néu l4p phuong thiic tinh in() d€ in céc thudc tinh clia ldp HDBH
nhu saw:

class HDBH

{

private:

int shd ;

char *tenhang ;

double tienban ;

static int tshd ;

static double tstienban ;

pubklic:

static void in{)

{

cout <<"\n” << tshd;

cout <<”\n” << tstienban;

cout <<"\n” << tenhang;

cout <<"\n” << tienban; .

}

b

thi s€ b 18i, vi trong thin phuong thic tinh khong cho phep truy nhap den
cac thudc tinh tenhang va tienban.

9.4. Vi dy minh hoa viéc diing phuong thiic tinh

Xét bai toan quén Iy hoé don ban hang. Mdi hod don c6 2 di libu I tén
hang v tién ban. Sii dung ham tao d€ tao ra cic hod don, diing ham huy dé
bo di (loai di) cac hod don khoéng cin luu trdt, ding mét phuong thitc &€ siia
chita néi dung hod don (nhép lai tién ban). Vin d€ dit ra 1a sau mjt s6 thao
téc: Tao, stia va huy hoé don thi téng s8 hod don con lai 14 bao nhiéu va t8ng
56 tién trén cdc hod don con lai 14 bao nhiéu?
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Chutong trinh dudi day nhim dap ting yéu cdu dét ra,
//CT4 14.CPP

// thanh phan tinh

// Lop HDBH {hoa don ban hang)

#include <conio.h>

#inciude <iostream.h>

class HDBE

{

private:

char *tenhang ;

double tienban ;

static int tshd ;

static double tstienban ;

public: ) .
HDBH (char *tenhangi=NULL,double tienbanl=0.0 )
( | .
tienban=tienbani;

tenhang=tenhangl;

++tshd;

tstienban += tienban;

}

~HDBH {)

{

~--tshd;

tstienban -= tienban;

}

void suaf():

static void in();

yos

int HDBH::tshd=0;

double HBDBH::tstienban=0;

void HDBH::in ()

{

cout <<”"\n\nTong 50 hea don: » << tshd;

cout <<”"\nTong so tien: ™ << tstienban;

}

vold HDBH::suval()

{

cout << “\n\nTen hang: “ << tenhang;
cout << “\nTien ban : » << tienban;
tstienban —= tienban;

cout << “\nSua tien ban thanh : ™ ;
cin »>> tienban;

tstienban += tienban;

}

void main ()

{
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HDBH *hl
HDBH *h2Z
EDBH *h3
clrscr(};
EDBH::in();
getch () ;
delete hl;
HDBH: :in () ;
getch{);
hZ~>sua () ;
HDBH: :in () :
getech{);
delete h3;
EDBH: :in () ;
getch () ;

}

new HDBH (“Xi mang”,2000);
new HDBH(“Sat thep”,3000);
new HDBH (“Ti wvi”,4000);

H

§10. MANG BOI TUQNG

10.1. Khai bao

Co thé diing tén 16p d€ khai bdo mang d6i tugng (giéng nhu khai béo
mang int, float, char, ...} theo mau:

Tén_lop tén_méng[kich_CG];

Vi du gia st ¢4 dinh nghia 16p DIEM (Piém), khi d6 cé thé khai bdo céc
mang d6i tugng DIEM nhu sau:

DIEM afl10], b[20];

¥ nghia:  ala mng kiéu DIEM gém 10 phén ti.

b 14 mang kiéu DIEM gém 20 phén ti.

Céu 1énh khai bdo mang sé goi t6i ham tao khong déi d€ tao cac phe“in 0
mang. Trong vi duy trén, ham tao dugc goi 30 14n dé€ tao 30 phan ti mang déi
tdong.

10.2. Khai bao va khéi gin

Pé khai bao mang va khéi gan gia tri cho céc phan T mang doi tugng, cin
diing céc ham tao cé d6i theo miu saw:
Tén_16p tén mang[kich cd] = {Ten_lcp(cac tham sé}, ...,
Té&n 16p (cac tham s8)}; '

Vi du gia sti 16p DIEM da dinh nghla
class DIEM

{

private:

int %, vy ;

public:

DIEM()

{
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}
DIEM(int x1, int yl)
{

®=x1;

y=yl;

}

void nhapsl{);

void ve_doan_thang (DIEM d2, int mau) ;

}r

Khi d6 cdc chu 1énh khai bio duéi day déu dang:

DIEM d[5] = {DIEM(L1l,1),DIEM(200,200)}:

DIEM u[] = {DIEM{1,1),DIEM(200,200)};

Y nghia ctia cdc 1énh ndy nhu saw:

Céulénh dau goi t6i ham tao 2 14n d€ khdi gan cho d[1], d[2] va goi t6i ham
tao khong déi 3 1dn d€ tao cac phin ti d([3], d[4] va d[5].

Céu lénh sau goi t6i ham tao 2 14n d¢€ khéi gan cho u[l1], ul2]. Méang u sé
gdm 2 phén ti.

10.3. Biéu thi thanh phén ciia phan ti mang

Dé biéu thi thudc tinh cha phin tit mang d6i tugng, ta viét nhu sau:

Tén_mang{chi s&].Té&n_thudc_tinh

D¢ thuc hién phuong thic d8i v6i phin té mang ta viét nhu sau:

Tén _mang[chi sb].Tén_phuong thtc (danh sach tham s8) ;

Vi dy: D€ vé doan thang ndi diém d[1] véi d[2] theo mau do, ta co thé ding
phuong thiic ve_doan_thang nhd sau:

d{1].ve_dean_thang(di2], 4); // Thuc hién phuong thic

/7 abi véi dii]

10.4. Vidy

Chuiong trinh duéi day dua vao 16p TS (thi sinh) va xét bai toan: Nhap
mot danh sdch thi sinh, sip x&p danh sich theo thi ty gidm cta téng diém.
Chuong trinh minh hoa:

+ Céch dung mang ddi tigng.

+ Vai trd con trd this (trong phuong thiic hv(hodn vi)).

+ Cac ham tao, ham huy.

+ Vai trd ca todn ti gan (néu sti dung phép gan mdc dinh chuong trinh
sé cho két qua sai).

//CT4 _15.CPP

// mang doi tuong

// Lop T8 (thi sinh)

// Chu y vai tro cua tecan tu gan

#include <conioc.h>
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#include <string.h>
class TS

{

private:

char *ht;

double td;

public:

TS ()

{

ht = new char{20];
td 0;

}

~T8{)

{

delete ht;

}

const TS &operator={const TS &ts2)
{

this->td = ts2.td;
strcpy {(this->ht,ts2.ht};
return ts2:

}

volid nhap(int i);
void in();

double gettd{) .

{ .

return td;

}

void hv (T8 &ts2)

{

TS tg;

tg = *this ;

*this = ts2 ;

ts2 = tg;

i

o

vold T8::in(}

{

Lap trinh C++

cout << “\nHo ten: ™ << ht << ™ Tong diem: * << td;

H

void TS::nhap{int i)
i

cout << “\nNhap thi sinh ™ << i ;
cout << “\nHo ten: ® ; cin >> ht;
cout << “Tong diem: ™ ; cin >> td;
. i
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vold main{)
{
T8 ts[10C];
int n, i, i:
- ¢clrser();
cout << “\n So thi sinh: “ ;
cin >> n;
for (i=l; i<= n; ++i)
te(i] .nhap (i) ;
cout <<”\n Danh sach nhap vao:";
for (i=1l; i<= n; ++i)
tafij.in{);
for (i=1; i<n ; ++1i)
for (j=i+1 ; j<=n; ++3) -
if {(ts[i].gettd() < ts[i].gettd()}
tsfii.hv{ts[i1);
cout <<”\n\n Danh sach sau khi sap xep:”;
for (i=1; i<= n; ++1i)
tsfi].in{);
getch () ;
}

§11. CAP PHAT BO NHO CHO P01 TUQNG

11.1. Céch cédp phat bd nhé cho déi tugng

Co6 thé dung new va tén 16p d€ ciip phat mdt viing nhé cho mét hodc mét
day cdc d6i tugng. Bé nhd cdp phdt duge quan ly bdi mét con trd kiéu doi
tugng. Vi du sau khi da dinh nghia I6p DIEM nhu trong muc trén, ta c6 thé
thyc hién cac 1énh cdp phat b nhé nhu saw:

int n = 10;

BDIEM *p, *q, *r;

p = new DIEM; // Cip phat bé nhé cho mdt dbi tugng

g = new DIEM[n]; //Cip phat bd nhé cho n ddi tugng

r = new DIEM{200,100); // Cip phat bd& nhd va khdi gan

// cho mét déi tugng

11.2, Lam viéc véi doi tugng théng qua con trd

+ Gid st con trd p trd t6i viing nhé clia mot d6i tugng nao dé. Khi do:

- D€ biéu thi mét thanh phin (thuéc tmh hodc phudng thitc) ciia d6i
tugng, ta ding miu viét sau:

p->té&n_thanh phan

- D€ biéu thi d6i tugng, ta diing mau viét saw:

*

p .

+ Gid st con trd q trd t6i dia chi ddu viing nh¢ ciia mét day d6i tugng. Khi dé:

- D&Dbiéu thi mot thanh phén (thudc tinh hodc phuong thiic) clia d6i tugng
thii i, ta ding mét trong cic miu viét saw:

{152}



[ Lap trink C++

qlil.té&n_thanh phan

(g+i)-> tén_thanh phén '

- P& bi¢u thi d&i tugng thii i, ta ding mdt trong cic mau viét saw:
alil

*{gti)

11.3. Bai toan sip xép thi sinh

Trong muc 10.4 da sit dung méng d6i tugng dé€ gidi quyét bai todn: Nhap
mdt danh sich thi sinh, sip x& danh sich theo thit ty glam ctia tong diém.
Dudi day sé dua ra phiong 4n méi biing cach diing con trd vi cdp phét bd nhé
cho cac d6i tugng. Chuong trinh chi thay d6i haim main() nhu sau:

void main ()

{

TS *ts;

int n, i, 3;

clrscri{);

cout << “\n So thi sinh: ™ ;
cin >> n:

ts = new TS[n+1];

for (i=l; i<= n; ++i)

ts[i] .nhap(i);

cout <<”\n Danh gach nhap vao:”
for (i=1i; i<= n; ++1i)
ts[il.in();

for (i=1; i<n ; ++i)

for (j=i4+1 ; Jj<mn; ++3)

if {(ts[i].gettd() < ts[j}.gettd{)}
ts[i}.hv{ts[3]1);

cout <<”\n\n Danh sach sau khi sap xep:
for (i=1l; i<= n; ++1i)
ts[ii.in{);

getch);

}

Nhién xét: Sy khéc biét gifta ham main mdéi va ham main trong muc 10.4
la rét it.

11.4. Danh sach méc ndi _

Chuong trinh duéi déy dinh nghia I6p ty trd TS (16p cé thudc tinh kiéu
*TS). LGp nay dugc dung dé t6 chic danh sach méc ndi. Chuong trinh nhap
mdt danh séch thi sinh va chia trong mdt danh sdch méc nbi. Sau do duyét
trén danh sich nay d€ in cdc thi sinh tring tuyén. So v&ilép TS néu trong muc
10.4,16p TS & ddy c6 mdt s6 diém khdc nhu sau:

+ Thém thudc tinh:

TS *dc; // Dung d€ chiia dia chi chia mot
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/1 d6i tugng kifu TS
+ Thém cdc phuong thiic: .
vold setdc (TS *del); // Ga&n dcl cho thudc tinh dc
TS *getdc(): // Nhin gi& tri cla dc

+ Phuong thiic nhép trong chuong trinh trudc cé kiéu void nay sfia la:
int nhap(int i};

Phuong thitc trd vé 1 néu ho tén nhap vio khic tréng, trd vé 0 néu tréi lai.
+ Bd di cdc phuong thiic khdng diing dén nhu: Toan tii gan, hoan vi.
//CT4 16.CPP

// Danh sach méc ndi

// Lop T5 (thi sinh)

#include <conio.h>

#include <iostream.h>

$include <string.h>

¥include <ctype.h>

#include <stdioc.h>

class T3

{

private:

char *ht;

double td;

TS *dc;

public:

TS ()

{
ht = new char[203;

td = §;
de=NULL;
}

~T3(}

{

delete ht; dc=NULL;
int nhap(int i):;
void in{);

double gettd()

{

return td;

}

void setdc (TS *dcl)
{

do=decl;

}

TS *getdc ()

{

return dc;
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}

s

void TS::in()

{

cout << “\nHo ten: “ << ht << ™ Tong diem: “ << td;
1

int TS::nhap(int i}

A

cout << “\nNhap thi sinh * << i;

cout << “\nHo ten (B&m Enter d& k&t thic nhap): *;
fflush{stdin);

gets (ht);

if (ht{0]==0) return 0;

cout << “Tong diem: ™ ; cin >> td;

de=NULL;

return 1;

}

void main(}

{

int i=0;

TS “*pdau, *p, *q;

pdau=NULL;

clrscr(};

while (1}

{

g=new T3;

++i;

if {g->nhap(i}==0)

( . s

delete q; break;

}

if {pdau==NULL)

pdau = p = g;

else

{

p->setdciq) ;

D= q;

}

}

/* In */

double diemchuan;

cout << “\nbDiem chuan: * ;
cin >> diemchuan:

cout <<”\nDanh sach trung tuyen:”
p=pdau;

while (p!=NULL)

{

if {p—>gettd{)>=diemchuan)}
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p->in();

p = p—->getdc();
b

getch(};

}

$12. POI TUONG HANG, PHUONG THUC HANG

+ Cling giéng nhu cic phin ti di liéu khic, mot d6i tugng cé thé duge
khai bdo 14 héng béng cich ding tli khod const. Vi du:

class DIEM

{

private:

int x, y;

int m;

public:

DIEM()

DIEM({int x1, int y1, int mli=15}
{

x= x1;

y= y1l; m= ml;

}

o

const DIEM d& = DIEM(200,100); // Khai bac dbi tuong hidng

+ Khi khai bdo cin sii dyng cic ham tao d€ khdi gan gid tri cho ddi tugng
héng. Gi4 tri khéi tao ¢ thé 1a cdc hang, cac bién, cdc biéu thiic va cic ham,
vi du:

int x0=100, y0=50; m0 =4;

const DIEM dS5 = DIEM(x0 + getmaxx() / 2, y0 +

getmaxy () /2, m0};

+ Cac phuong thiic ¢é thé st dung cho cdc d6i tugng hing la ham tao va
ham huy. V& Iy thuyét, cic d6i tugng hing khong thé bi thay d8i, ma chi dugc
tao ra hodc huy bo di.

Khi diing mét phuong thic cho déi tugng hing, thi CTBD (Chuong trinh
bién dich) sé canh bdo (warning):

Non-const function called for const cbiject

Tuy nhién, chuong trinh EXE van dugc tao va khi thuc hién chuong trinh,
thi ndi dung cdc d6i tugng hang van bi thay déi. Chuong trinh dudi déy sé
minh hoa diéu ndy. Chuong trinh dua vao 16p PS (phén sd). Phuong thic
todn ti ++ vAn co thé lam thay déi doi tugng hing (mdc di khi bién dich c6
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3 cinh béo).
//CT4_19.CPP
// doi tuong const
// Lop PS (phan so)
#include <conio.h>
#include <iostream.h>
#include <string.h>
#include <math.h>
class PS
{
private:
int t,m;
public:
B3 ()

PS{int ti, int mi}

{

t = tl; m = ml;

1

PS operator++()

{

t +=m ;

return *this ;

}

veoild in{)

{

cout << ™"\nPS= " << £ << W/ << m;

}

void nhap ()

{

cout << ™\n Nhap tu wva maua: » ;

cin >> & >> m;

}

b

voilid main{)

{

int tl=-3, ml=5;

const PS p = PS{abs(tl)+2,ml+2); // Khai bao
// dbi tuong hing

clrscr(};

p.in{):

+t+p;

p.in{):

getch(};

!
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+ Phuong thiic const:

Dé bién mot phuong thiic thanh const, ta chi viéc viét thém tii khod const
vao sau dong dau ciia phuong thic.

Chit y: Néu phuong thiic duge khai bao bén trong va dinh nghia bén
ngodi l4p, thi i khod const cin dugc bé sung ca trong khai bao va dinh nghia
phuong thic.

Trong thin phuong thiic const khong cho phép lam thay déi cic thudc tinh
ctia 1p. Vi véy viéc dung phuong thic const cho cic déi tugng hing sé dam
bao giti nguyén ndi dung clia cac d6i tugng hing.

Puigng nhién céc phuong thiic const vin ding dugc cho cac déi tugng khéc.

Vi du sau vé lop PS (phan s8) minh hoa viée dung phuong thic const.

// B&i tuong const

// Phuong thic const

// Lop PS (phan so)

#include <cecnio.h>

#include <iostream.h>

#include <string.h>

#include <math.h>

class P3

{

private:

int t;m;

public:

PS()

PS(int t1, int ml)
{

t = tl; m = ml;

}

PS5 operator++()

{

t +=m ;

return *this ;

}

void in(} const ;
void nhap ()

{ .
cout << “\n Nhap tu va mau: ™ ;
cin >> £ >> m;

}

Yo
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void PS::in() const

{
cout << “\nP8S= “ << £ << “W/" << m;

}

vold main{).

{

int t1=-3, ml=5;.
const PS p = PS{abs (tl)+2,ml+2);
PS5 g;
clrscr{);

g.nhap () ;

p-in{);

g.in{);

getch();

y .

$13. HAM BAN, LOP BAN'

13.1. Ham ban (xem muc §6, chuong 3) cfia mét Iép, tuy khong phai la
phuong thic cta lép, nhung c6 thé truyr nhép dén cic thanh phan riéng
(private) ctia I6p. Mt ham c6 thé 1a ban cia nhiéu l6p.

13.2.Néulép A dugc khai bao Ia ban ctia Iép B thi tit ca cic phuo’ng thiic
cha A déu c6 thé truy nhap dén céc thanh phén riéng clia 16p B. Mot 16p c6
thé& 14 ban clia nhiéu 16p khéc. Cung c6 thé khai bao Alaban cla Bva B la
ban ciia A. : : :
13.3. Cach khai bao 16p ban

Gia stt ¢6 3 16p A, B va C. D€ khai bdo ldp nay la ban ctia lo’p kla, ta viét
theo miu sau:

// Khai bao trudc céc idp

class A;

class B ;

class C;

// Birh nghia céc 1lép

class A

{

friend class B ; // Lép B 14 ban caa A
friend class C ; // Lép T 1la ban cha A
i

class B

{

friend class A ; // Lép A 1a ban cha B
friend class C ; // L&ép C la ban cha B
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bi
class C
{

friend class B ; // Lop B 1l& ban cua C

e

13.4. Vi du

Chuong trinh dugi day c6 2 16p:

MT (ma tran vudng)

VT (véc to) _

Lép MT 14 ban clia VT va 16p VT Ia ban ctia MT. Trong chuiong trinh st
dung cic phuong thic triing tén:

2 phuong thiic nhap():

nhép ma tran

nhép véc to

2 phuong thiic in():

in ma tran

invécto

4 phuong thic tich():

tich ma trin v&i ma trdn, két qua 1a ma trin

tich ma trdn vdi véc to, két qua 1a véc to

tich véc to v6i ma trén, két qua la véc to

tich véc to vai véc ta, két qua [ s6 thuc

No6i dung chuong trinh la:

+ Nhép cdcma trén A, B, C

+ Nhip cic véc to

+ Tinhtich D=AB

+ Tinh tich u=Dy

+ Tinh tich v=xC

+ Tinh tich s=vu
//CT4_17.CPP

// Lop ban

// Lop MT , lop VT
finclude <conio.h>
finclude <iostream.h>
class MT;

class VT;

class MT

{
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private:

double all0]{107};

int n;

public:

friend class VT;

MT (}

{

n=0;

}

void nhap{():;

vold in();

VT tich(const VT &y):
MT tich{const MT &b) ;
}os

class VT

{

private:

double x[10];

int n;

public:

friend class MT;

VT ()

{

n=0;

}

void nhap();

void in();

VT tich(const MT &b);
double tich(const VT &y) ;
b

vold MT::nhap{)

{

cout << “\n Cap ma tran: ™ ;
cin >> n;

for (int i=1; i<=n; ++1)
for (int j=1; j<=n: ++1i)
{ . _
cout << “\nPhan tu hang ™ << i << ® ot ™ << § << ™ = ¥ ;
cin >»>> alilljl:

}

H

void MT::in(}

{

for (int i=1l; i<=n; ++1)
{

cout << “\n” ;

for (int J=1; J<=n; ++3)
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cout << alilfj] << ™ ™

}

}

veid VT::nhap{)

{

cout << “\n Cap vec to: ™ ;
cin >> n;

for {(int i=l; i<=n; ++i)

{

cout << ™\nPhan tu thu ™ << i <<
cin >> x[il;

}

}

void VT::in()

{

for (int i=1; i<=n; ++1i)
cout << x[i] << ™ ®

1

VT MT::tich(const VT &y)

{
VT z;
int i,73;:

for {i=1l; i<=n; ++1)

{

z.x[1] = 0.0 ;

for (j=1; j<=n; ++3)
z.x[1] 4= alil[Jl1*y.x{]]1:
}

Z.0 = n;

return z;

H

MT MT::tich(const MT &b)
{

MT c;

int i,73,k;

for (i=1; i<=n; ++1)

for (j=1; j<=n; ++3i)

{

c.alil{3] = 0.0 ;

for (k=1; k<=n; ++k}
c.alil(j] += alil[kl*b.aik][]]:
1

c.n = n;

return <;

}

VT VT::tich{const MT &bh)

{
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VT z;

int i,3;

for (j=1; j<=n; ++7j}

{

z.x[j] = 0.0 ;

for {i=1; i<=n; ++1)
z.x[3]1 += b.ali]l{jl1*x[i];
} .

%.n = n;
return z;
}

double VT::tich(const VT &y}
{
double tg=0.0;
for {(int i=l; i<=n; ++1)
tg += x[ij*yv.x[1];
return tg;

}
void main (}
{
MT a,b,c;
VT x,vy:
clrscr{):;
cout << “\nMa tran A”;
a.nhap{);
cout << “\nMa tran B";
b.nhap () ; _
cout << “\nMa tran C";
c.nhap{):
cout << ™\nvec to X7;
x.nhap{); o -
cout << “\nvec to Y";
y.nhap(};
MT d= a.tich(b);
VT u = d.tich(y}:
VT v = x.tich{c);
double s = v.tich(u);
cout << “\n\nVec to v\n”";

v.in();

cout << “\n\nMa tran D”;
d.in();

cout << “\n\nvec to y\n";
y.in(p;

cout << “\n\nS= vDy = “ << s5;
getch () ; '
}
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DAN XUAT VA THUA KE

C6 2 khdi niém rdt quan trong da lam nén toan by thé manh
ctia phuong phdp ldp trinh hudng d6i tigng dé la tinh k€ thia
(inheritance) va tinh tuong tng boi (polymorphism). Tinh ké thita
cho phép cdc I6p dugc xdy dyng trén cdc l6p da c6. Trong chudng
nay sé noi vé sy thita ké cia cdc l6p.

$1. SUDAN XUAT VA TINH THUA KE

1.1. Lép co s& va 16p din xudt

Mot 16p dugc xay dung thiia k€ mot 16p khdc goi 1a Lép dan xudt. Lép ding
dé xay dyng 16p din xuft goi 14 16p co s6.

L&p nao ciing c6 thé 12 mét 16p ca s6. Hon thé nita, mét 16p ¢6 thé fa co
s& cho nhiéu 16p din xudt khéc nhau. Pén Jugt minh, 16p dén xuft lai c6 thé
diing 1am co s& d€ xdy dung céc 1dp din xudt khéc. Ngoai ra, mot 16p cé thé
dan xudt ti nhiéu l6p co s&.

Duéi day 1a mét s6 so 6 vé quan hé din xudt clia cac 16p:

So d6 1: L6p B dan xudt tit 16p A, 16p C dan xudt it 16p B.

S0 d62: Lép AlacosdchaciclopB, CvaD,

A

8| [cl| |[p]|
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So dd 3: Lép D dan xudit tir 316p A, B, C.
] 31 [

So d6 4: Lugc do dén xudt tong qudt.

] [ el

| D - ._ E:I

>

| F G| | H|

Tinh thita k& Mot 16p dan xudt ngodi cdc thanh phin cha riéng no, con
dugc thifa k& tit cd cic thanh phin clia cic 16p cd sd cb lién quan. Vi du trong
so d6 1 thilép C dugc thita ké cic thanh phdn cia cdc 16p B va A. Trong so d6
3 thi l6p D dugc thita ké cic thanh phén clia cic I6p A, B va C. Trong so d6 4
thi 16p G dugc thita k€ cic thanh phén clacaclép D, E, A, Bva C,

1.2. Cach xdy dung I6p din xudt

Gid stt da dinh nghia cdc 16p A va B. D€ xdy dung 16p C dén xudt tif A va
B, ta viét nhu san:

class C : public A, public B
{

private:

// Khai bido céc thudc tinh

public: .

// Céc phuong thuc

b

1.3. Thia ké private va public

Trong vi dy trén, 16p C thiia ké public cac 16p A va B. Néu thay tii khod
public bing private, thi sy thita k& [a private.

Chu y: Néu bod qua khong dung ti khod thi hi€u la private, vi du néu
dinh nghfa:

class C : public A, B

{

private:
// Khai béo céc thudc tinh
public:
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// Céc phuong thuc

o

thi A 12 16p co s& public ctia C, con B 12 16p co 50 private clia C.

Theo kiéu thita ké public thi tit cd cic thanh phdn public ctia 16p co s&
ciing 14 cdc thanh phén public ctia 16p dan xuft.

"Theo kiéu thiia ké private thi tit ca cdc thanh phan public ctia 16p co G sé
tré thanh cic thanh phén private clia 16p din xuit.

1.4. Thita ké cic thanh phan di liéu (thudc tinh)

Céc thudc tinh ctia 19p co s6 dugc thita ké trong 16p dan xuit. Nhu vay tap
thudc tinh clia 16p din xuft sé gém: céc thudc tinh méi khai bdo trong dinh
nghia 16p dan xudt va céc thudc tinh cha lép co sé.

Tuy vay trong 16p din xudt khong cho phép truy nhép dén cic thudc tinh
private chia 16p co s0.

Chii y: Cho phép dat trung tén thudc tinh trong cic 16p co s& va l6p
dan xuit.

Vidu:

class A

{

private:

int a, b, c;

public:

b

class B

{

private:

double a, b, x:
public:

bi

class C : public A, B
{

private:

char *a , *x :

int b ;

public:

}i

Khi d6 16p C sé c6 cic thudc tinh:

Aza, A:xb, Auc (kifuint) - thita k€ tti A

B::a, Bi:b, Bi:x (kiu double) - thita ké tii B

a, X (kiéu char*) va b (kiéu int) - khai bdo trong C
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Trong cic phuong thiic ctia C chi cho phép truy nhép truc tiép t6i cic
thudc tinh khai bao trong C.

1.5. Thiia ké phuong thiic

Trii:

+ Ham tao

+ Ham huy

+ Toén t gin

cic phuong thdc (public) khac cta 16p co s6 dugc thiia ké trong 1ép
dén xudt.

Vi du: Trong chuong trinh dudi day:

+ Déu tién dinh nghia lI6p DIEM c6:

Cécthudc tinh x, y

Hai ham tao

Phuong thic in()

+ Sau d6 xay dyng 16p HINH_TRON din xudt tii i6p DIEM, dia thém:

Thudc tinh r

Hai ham tao

Phuong thic getR

Cht ¥ cach diing ham tao cia 16p co s& (16p DIEM) d€ xay dung ham tao
ctia 16p dan xuft.

+ Trong ham main:

Khai bao d6i tugng h kiéu HINH_TRON

St dung phuong thdc in() d6i véih (s thiia ke)

Stt dung phuong thitc getR d6ivéih

//CT5-01

// Lop co so

#include <conio.h>

#include <iostream.h>

class DIEM

{

private:
double x, 'y;
public:

DIEM ()

{

x =y =0.0;
}

DIEM (double x1, double yl)
{
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x =xl; y = yl:

}

void in{()

{

cout << M\nx= " << x <N y= " << yy
1

}r

class HINH_TRCN : public DIEM

{

private:

double r:

public:

HINH TRON ()

{

r = 0.0;

}

HINH TRON (double x1, double yI,
doukle rl): DIEM(xl,yl)

double getR{)
{
return r;
}
ii
void main ()
{
HINE TRON h(2.5,3.5,8);

clrscr{):;

cout << “\nHinh tron co tam: “;
h.oin{);

cout << “\nCo ban kinh= “ << h.getR();
getch(});

}

1.6. Lop co s6 va doi tugng thanh phin

Lép co 56 thudng duge xi¥ Iy giong nhi mét thanh phin kiéu d6i tugng clia
16p dan xudt. Vi du chuong trinh trong muyc 1.5 6 thé thay bang mot chuong
trinh khac trong dé thay viéc diing 16p co s& DIEM bang mot thanh phén kiéu
DIEM trong 16p HINH_TRON. Chuong trinh méi cé thé viét nhu sau:

//CT5-02

// Lop co doi tuong thanh phan

#include <conio.h>

#include <iostream.h>

class DIEM

{
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private:
double x, vy;
public:
DIEM(}

{

¥ =y =0.0;
1

DIEM (double x1, double yl}
[ o
X = xl; y = yl;

} . .

void in{)

{

cout << M\nx= " << x << N y=m Y < oy;
}

} o

class HINH TRON

{.

private:

DIEM d;

. double r;

public:

HINH TRCN{) : d{)

{

r=0.0;

H

HINH TRON({double x1, double yl, double rl): d{xl,yl)
{ ' . ‘ .

void in{)

{

d.in(};

}

double getR({)

‘{

return r;

-}

}b:

void main{)

{

HINH TRON h(2.5,3.5,8);
clrscr():

cout << “\nHinh tron co tam: “;
h.in(};

cout << “\nCo ban kinh= “ << h.getR(};
getch{);

}
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§2. HAM TAO, HAM HUY P01 VOI TINH THUA KE

2.1. Lép dén xudt khéng thita k& céc ham tao, ham huy, todn & gin cha
cacldp co sé

2.2. Céach x4y dung ham tao ciia 16p din xuét

+ Ham tao cin c6 céc ddi dé khdi gan cho cac thudc tinh (thanh phén di
liéu) cha 16p.

+ C6 thé phan thudc tinh 1am 3 loai Gng v&i 3 cich khéi gan khic nhau:

1. Cac thudc tinh méi khai bdo trong 16p din xuit. Trong cic phiong thic
clia16p din xudt c6 thé truy xuft dén cic thudc tinh nay. Vi véy ching thudng
dugc khdi gan bing cic ciu 1énh gan viét trong than ham tao.

2. C4c thanh phin kiéu d6i tugng. Trong 16p din xudt khéng cho phép truy
nhép dén cic thudc tinh ctia cic d6i tugng nay. Vi vy d€ khdi gan cho céc ddi
tugng thanh phan cén ding ham tao ctia I6p tuong ing. Di¢u nay da trinh bay
trong muc §8 chuong 4.

3. Céc thudc tinh thita ké tif céc 10p cd s6. Trong 16p dan xudt khong duge
phép truy nhip dén cic thudc tinh nay. Vi véy d€ khai gan cho cdc thude tinh
néi trén, cin st dung ham tao ctia [6p ¢ s6. Céch thiic cling giong nhu khai
gan cho cac d6i tugng thanh phén, chi khic nhau & ché: D€ khdi gin cho cac
d&i tugng thanh phén ta diing tén d6i tugng thanh phén, con dé khdi gin cho
cic thudc tinh thita k& tit cic 16p co s& ta diing tén I6p cd so:

Tén dbi tugng thanh_phan(danh sich gia tri)

Tén 1ép co sd{danh sach gia tzri)

Danh sich gid tri 14y tli cAc d6i clia ham tao cha lép dén xudt dang xéy dyng

(xem vi dy muc 2.4 va $6, vidy 1).

2.3. Ham huy

Khi mot d6i tugng cta 16p din xuft dugc gidi phéng (bi huy), thi cac d6i
tugng thanh phén va cdc d6i tugng thita ké tif cc 16p co s6 ciing bi giai phong
theo. Do d6 cdc ham huy tuong iing sé dugc goi dén.

Nhu vay khi xay dyng ham huy ctia 16p dén xudt, ching ta chi cin quan
tam dén cdc thudc tinh (khong phai 12 d8i tugng) khai bdo thém trong 16p
dan xuit ma thdi. Ta khong cin d€ y d&n céc doi tugng thanh phén va cic
thudc tinh thiia ké tif cic 18p co s6 (xem vi du muc 2.4 va $6, vi du 2).

2.4, Vidu xét cic lop

+ Lép NGUOI gbém:

~ Céc thudc tinh
char *ht ; // Ho tén
int ns

- Hai ham tao, phuong thic in() va ham huy
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+ Lép MON_HOC gém:

- Céc thudc tinh
char *monhoc ; // Tén mén hoc
int st ; // 56 tiédt

- Hai ham tao, phuong thic in(} va ham huy
+ Lép GIAO_VIEN:

- Ké& thiia tit 16p NGUOI

- Dua thém céc thudc tinh

char *bomon ; // B& mén cdng tac
MON _HOC mh ; // M6n hoc dang day
- Hai ham tao, phuong thiic in() vi ham huy
Hay dé y cich x4y dyng cac ham tao, ham huy ctia 16p dan xuit GIAQ_
VIEN. Trong 16p GIAO_VIEN c6 thé goi t6i 2 phuong thic in():
GIAO VIEN::in{) // Bugc xdy dung trong ldp GIAQ VIEN
NGUOIL::in () // Thita ké t& lop NGUOI
Hay chii ¥ cach goi t6i 2 phuong thic in(} trong chuong trinh dudi day.
//CT5~03
// Ham tao cua lop dan suat
#include <conio.h>
finclude <iostream.h>
finclude <string.h>
class MON_HOC
{
private:
char *monhoc;
int st;
public:
MON _HOC ()
{
monhoc=NULL;
st=0;
}
MON_HOC (char *monhocl, int stl)
[ .
int n = strlen{monhocl);
monhoc = new char[n+1];
strcpy (monhog, monhocl) ;
st=stl;
}
~ MON_HOC ()
{
if (monhoc!=NULL)
{

delete monhoc;

{171}



Lap trinh C++

st=0;

}

}

void in{)

{

cout << “\nTen mon: “ << monhoc << “ so tiet: ™ << st;
}

b}

class NGUOIL

{

private:

char *ht;

int ns;

public:

NGUGOI{)

{

ht=NULL;

ns=0;

}

NGUOI (char *htl, int nsl)
{

int n = strien (htl};

ht = new char[n+l];
strepy (ht,htl);

ns=nsi;

}

~NGUOZL ()

{

if {ht!=NULL)

{

delete ht;

ns=0;

}

}

veid in ()

{

cout << “\nHo ten : ™ << ht << " nam sinh: “ << ns;
1

o

class GIAQ VIEN : public NGUOI
{

private:

char *homon;

MON_HOC mh;

public:

GIAO VIEN () :mh(},NGUOI() //Su dung ham tao khong doi
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{

bomnon=NULL;

}

GIAO_VIEN (char *htl, int nsl, char *monhocl,int
*hemonl }:

NGUOI (htl,nsl}, mh{monhocl, stl}

{ R
int n = strlen{bomonl};
bomon = new char[n+1l}i;
strcpy (bomon, bomonl) ;

}

~GIAQ _VIEN({)

{ _

if (bomon!=NULL)

delete bomon;

3

void in{)

{

// Su dung phuong thuc in

NGUGOI::in () ;

cout << “\n Cong tac tai bo mon: " << bomon;
mh.in(};

}

i

void main ()

{

clrscr{); : . .
GIAO VIEN gl; // Goi tei cac ham tao khong doi
GIAO VIEN *g2;

//Goi toi cac ham tao co doi

g2 = new GIAO VIEN(“PHAM VAN AT”, 1945, “CNPM",
60, “TIN HOC"):

g2->in{):

/*

co the viet. -

g2->GIAO_VIEN::in{):

*/

g2->NGUOT: :in () ;

getch{);

delete. g2;.// Goi toi cac ham huy -
getch{) ¢ -

1

stl, char
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§3. PHAM VI'TRUY NHAP PEN CAC THANH PHAN CUA 1.OP CG SO

3.1. Céc tit khoa quy dinh pham vi truy nhip ciia 16p co s&

+ Mic dii 16p din xuft dugce thiia ké tat ca cac thanh phan cta 1ép co 56,
nhung trong I16p dan xudt khéng thé truy nhap t6i tat ¢a cic thanh phan nay.
Gidi phap thuong diing la st dung cic phuong thiic ctia 16p co s& d€ truy nhap
dén cac thudc tinh cira chinh 16p co s& dd. Ciing c6 thé st dung cac gidi phap
khéc duéi day.

+ Cdc thanh phéin private ctia 16p co s khong cho phép truy nhép trong
16p dan xuit.

+ Céc thanh phén public cla 18p cd s& c6 thé truy nhip bat ky chd nao
trong chuong trinh. Nhu viy trong cic 16p din xuit c6 thé truy nhip duge t6i
cac thanh phén nay.

+ Céc thanh phén khai bio 14 protected c6 pham vi truy nhép rdng hon so
v6i cdc thanh phén private, nhung hep hon so véi cac thanh phén public. Cic
thanh phén protected ctia mét 16p chi dugc mé réng pham vi truy nhép cho
céc 19p dan xudt tryc tiép tii 16p nay.

3.2, Hai kifu dan xuit

C6 2 kiéu dén xudt la private va public, chiing cho cic pham vi truy nhip
khéc nhau téi 16p co s¢. Cu thé nhu sau:

+ Céc thanh phan public va protected ciia I6p co s& sé trg thanh cac thanh
phén public va protected ctia 16p ddn xuit theo kiéu public.

+ Cac thanh phan public va protected ctlia ldp c0 s& sé trg thanh cac thanh
phén private ctia 16p dan xudt theo kiéu private.

Vi duy:

Gia st 16p A cb:

thudc tinh public al

thudc tinh protected a2

va 16p B dan xudt public tif A, thi A::al trd thanh public trong B, A:za2 trd
thanh protected trong B.

Do d6 néu ding B lam 16p co s& d€ xay dung 16p C thi trong C ¢6 thé truy
nhép t6i Aual va Axa2.

Thé nhung néu stia d6i d€ B din xudt private tif A, thi cd Aal vi Aza2
tr6 thanh private trong B, khi d6 trong C khéng dugc phép truy nhap tdi cac
thudc tinh A:al va A::a2.

Dé biét tudng tan hon, chiing ta hiy bién dich chuong trinh:

//CT5~-04

// Pham vi truy nhap
#include <conio.h>
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#include <icstream.h>

#include <string.h>

class A

{

protected:

int al;

public:

int a2;

A

{

al=az=0;

}

A{int tl, int t2)

{

al=tl; al2= t2;

}

void in{)

{ _

cout << al << M << a2 ;

}

b ,

class B: private A

{

protected:

int bl;

public:

int bZ;

B}

{

bi=b2Z=0;

}
B(int tl, int t2, int ul, int u2)
{ L .

al=ti; a2=t2; bl=ul;b2=u2;

} i

void in ()

{

cout << al <<” Yik< a2'd< Y M L& pli<<i

w w el b2,'
R
}od
class € : public B
{
public;
clO
{
bl=b2=0;

Lap trinh C++
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}
C{int tl1, int t2, int ui,int u2)

{

al=tl; a2=t2; bl=ul:b2=u2;

}

void in ()

{

cout << al;

cout << M << g2 << M M << Dl << MY M << b2;

}

bi

void main (}

{

C c{i,2,3,4);

c.in():

getch();

}

Chiing ta s& nhdn dugc 4 thong bao 15i sau trong 16p C (tai ham tao c6 déi
va phuong thic in):

A::al is not accessible

A::aZ2 is not accessible

A::al is not accessible

A::a3Z2 is not accessible

Béy gid néu stia d6i d€ 16p B dan xuét public ti A thi chuong trinh sé
khong c6 161 va lam viéc tot.

§4. THUA KE NHIEU MUC VA SU TRUNG TEN

4.1. So d6 xdy dung cac 16p dan xudt theo nhiéu miic

Nhui da biét:

+ Khi da dinh nghia mét 16p (vi du ldp A), ta c6 thé diing né lam co s& d€
x4y dung I6p din xuit (vi du B).

+ Dén lugt minh, B ¢6 thé diing 1Am co s& d& xay dung 16p din xudt méi
(vidy C).

+ Ti€p d6 lai c6 thé diing Clam co s& @€ x4y dung 16p din xuét méi.

+ S tiép tuc theo cich trén 1 khong han ché.

Sa d6 trén chinh la sy thita ké nhiéu mic. Ngoai ra ching ta ciing di biét:

+ Mot 16p ¢6 thé duge dan xudt tii nhiéu 16p co s6.

+ Mot 16p co thé dung lam co s& cho nhiéu 1ép.

Hinh vé dudi day 14 mét vi du vé so d6 thita k€ khd tong quat, thé hién duge
cac difu noi trén:
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Dién giai:

Lép D dan xuattiit Ava B
Lép Edan xudt tii C

Lép F dan xuét ti D
LépGdinxufttti Dva E
Lép H dan xudt tii E

4.2. Sy thita ké nhiéu miic

+ Nhu di biét: Lép dan xudt thita ké tdt ¢ cac thanh phén (thudc tinh va
phlicmg thiic) cha 16p co 53, k& ca cic thanh phin ma 16p co s& dugc thita ké,

+ Hay ap dung nguyén Iy trén d¢€ xét 16p G:

- Lép G thita ké cdc thanh phin ctiacaclgp Dva E

- Lép D thiia ké cac thanh phén clialép A v& B

- Lép E thita k€ cac thanh phén chalép C

Nhu véy céc thanh phén c6 thé sit dung trong l6p G gém:

- Céc thanh phén khai béo trong G (clia riéng G).

- Céc thanh phén khai bdo trong caclép D, E, A, B, C (dugc thita ké).

4.3, Sy trung tén

Nhu dé ndi trong muc 4.2: Trong [6p G ¢6 thé st dung (tryc ti€p hay gidn
tiép) cdc thanh phén ctia riéng G vi cic thanh phin ma né dugc thita ké tit cac
16p D, E, A, B, C. Yéu cdu vé cich dit tén & day la:

+ Tén cic 16p khong dugc trimg lip. _

+ Tén cic thanh phén trong mét 16p ciing khéng dugc tring ldp.

+ Tén céc thanh phén trong céc 16p kbac nhau c6 quyén dugc tring 1p.

Dé phén biét cic thanh phdn triing tén trong 16p din xudt, cin sit dung
thém tén I6p (xem vi du trong muc 4.4).

4.4. Stt dung cac thanh phin trong 16p din xuit

Nhu da néi & trén: Thanh phén cia 16p dén xudt gom:

+ Céc thanh phin khai bdo trong 16p din xudt - '
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+ Céc thanh phin ma 16p dan xuft thiia ké i cic 16p co s6.
Quy tic st dung céc thanh phén trong 16p dan xuat:
Cach 1: Dung tén l6p va tén thanh phéin. Khi d6 Chuong trinh dich C++
dé& dang phan biét thanh phin thudc I6p nao. Vi du:
D h;//hla déi tugng chalop D din xuft tit Ava B
h.D:n 14 thudc tinh n khai bao trong D
h.A:n la thudc tinh n thita k€ £l A (khai bdo trong A)
h.D:nhap() 1a phuong thiic nhap() dinh nghia trong D
h.A:nhap() 1a phuong thitc nhap() dinh nghia trong A
Cich 2: Khong dung tén l6p, chi ding tén thanh phén. Khi d6 Chuong
trinh dich C++ phdi tu phdn doan d€ biét thanh phan dé thudc 16p nao. Cach
phén doéan nhu sau: Trudc tién xem thanh phin dang xét c6 trung tén véi mét
thanh phin nio cia l6p dan xuft khéng? Néu triing thi dé 14 thanh phén cha
16p din xudt. Néu khong tring thi tifp tuc xét cdc Idp co s theo thi t: Céc
16p c6 quan hé gin v&i 16p dén xudt xét trudc, cac 16p quan hé xa xét sau. Hay
chd ¥ trudng hop sau: Thanh phén dang xét c6 mit dong thoi trong 2 16p co s§
¢6 cling mét déng cdp quan hé vdi lép dan xudt. Gip tridng hgp nay, chuong
trinh dich C++ khong thé quyét dinh dugc thanh phdn nay thita ké tli 16p nao
va budc phai dua ra mot thong bdo 161 (xem vi du duéi day). Cach khéc phuc:
Trudng hgp nay phai st dung thém tén 16p nhu trinh bay trong cich 1.
Vi dy xét 16p din xudt D. Lép D c62 o s 1a cadc 16p A va B. Gia st caclop
A, B va D) dugc dinh nghia:
class A
{
private:
int n;
float al20];
public:
‘veid nhap();
void xuat(}:
P
class B
{
private:
int m,n;
float a{2011[20];
public: '
void nhap();
void xuat():
b
class D : public A, public B
( .
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private:

int k;

public:

void nhap () ;

void xuat():

Pos

Hay chi ¥ cic diém sau:

L. Diing céc phuong thiic ctia cic Idp A, B @€ xdy dung cdc phuong thiic cia D
// Xay dung phuwong thiic nhap{)

void D::nhap ()

{

cout << “\n Nhap k : “

cin »> k ; // k 14 thudc tinh cua D

A::nhap(}; // Nhap cdc thudc tinh md D thia ké tir A
B::nhap(); // Nhép céc thudc tinh ma D thila k& t B

} .
// Xay dung phuong thitc xuat ()

void D::ixuat()

{

cout << “\n k =Y ‘<< k ;

A::xuat(); // Xudt cdc thudc tinh mad D thia ké tu A
B::ixuat(); // Xuft céc thudc tinh ma D thia k& tu B
}

2. Lam viéc v6i cic d6i tugng cha I6p din xuét

D b ; // Khai béo h 1a déi tuong cha 1ép D

h.nhap() ; // tuong tuong voi h.D::nhap{); |
h.Ar:xuat();.// In giéd tri cac thudc tinh h.A::n va h.A::a
h.B::xuat(}; // In gié& tri cdc thudc tinh h.B::m, h.B::n va
h.B::a '

h.D::xuat() ; // In gi& tri tht ci& céc thudc tinh cha h
h.xuat () ; // tuong duong véi h.D::zuat() ;

$5. CACLOP CO SO A0

5.1. Mét 16p ca s6 xudt hién nhiéu 1an trong 16p din xuit

Mét diéu hién nhién 12 khéng thé khai bdo 2 l4n ciing mét 16p trong danh
sach cfia cdc 16p cd s& cho mot 16p din xuft. Ching han vi du sau 14 khong
cho phép:

class B : public A, pubiic A

{

b

Tuy nhién vin c6 thé c6 trudng hgp cling mét 16p co s& duge dé cap nhiéu
hon mot ldn trong cic 16p co s& trung gian cda mot 16p dan xust. Vi du:

#include <iostream.h>

class A
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char *str ;

public:

B()

{

bh=0; str=NULL;

}

B{int bkl,char *strl)

{

b=bl; str=strdupi{strl);

)

void xuat ()

{

cout << ™\n” << “3¢ nguyen lop B = ™ << b
<< ™ Chuoi lop B: " << str ;
}

Vo

class C : public B

{

private:

int c;

char *str ;

public:

CO:B{O

{

c={0; str=NULL;

}

C{int bl,char *strb,int c¢l, char *strc) : B(bl,strb)
{

c=cl; str=strdup(strc);

}

void xuat{)

{

B::ixuat(};

cout << “\n” << “So nguyen lop C = " << ¢
<< ™ Chuoi lop C: ™ << str ;
1

o

class D : public C

{

private:

int d;

char *str ;

A u;

public:

DO:CO,ul)

{

d=0;

str=NULL;
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}
D({int al, char *stra,int bl,char *strb,int c¢l,

char *strc, int di,

char *strd) : u(al,stra), C{bl,strb,cl,strc)
{
d=dl;
str=strdup(strd);
}
void xuat ()
{
a.xuat () ;
Crixuat () ;
cout << “\n” << “So nguyen lop D = " <<

d << ™ Chuoi lop D: ™ << str ;
}
b
void main{)
{
D h{l,”RA”,2,"BR",3,7CC",4,7DD");
clrscr{);
cout << “\n\n Cac thuoc tinh cua h thuva ke B: “;
h.B::xuat();
cout << “\n\n Cac thuoc tinh cua h thua ke B va C: “;
h.C::xuat(};
cout << “\n\n Cac thucc tinh cua h thua ke B,C
va khai bao trong D:” ;

h.xuat () ;
getch{) ;
} i
Vi du 2. Vi du niy minh hoa céch xiy dung ham huy trong 16p dan xuit.
Chuong trinh trong vi du nay 14y tii chuong trinh ca vidy 1, sau d6 dia thém
vao cac ham huy.

//CT5~07

// Thua ke nhieu muc

// Ham tao

// Ham huy

#include <conio.h>

#include <iostream.h>

#inciude <string.h>

class A

{

private:

int a;

char *str ;

public:

A{)

{
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=0(; str=NULL:;

=3

;

A{int al,char *strl)

{

a=al; str=strdup(strl);
}

cout <<”\n Huy A”; getch{):
a=0;

if (str!=NULL) delete str;
H

void xuat ()

{ .
cout << “\n” << “S¢ nguyen lop A= ™ << a
<< % Chuoi lop A: ™ << str

!

s

class B

{

private:

int b;

char *str ;

public:

B()

{

b=0; str=NULL;

}

B{int bl,char *strl)

{

b=bl; str=strdup(strl):

}

~B(}

{

cout <<”\n Huy B”;

getch(};

b=0;

if (str!=NULL) delete str;

}

void xuat (}

{

cout << "“\n” << “Sco nguyen lop B = " << b
<< % Chuoi lop B: ™ << str ;

}

}o;

class C : public B

{

private:
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int c;

char *str ;

public:

C():B()

{

c=0;

str=NULL;

}

C{int bi,char *strb,int cl, char *strc) : B{(bl,strb)

{

c=cl;

str=strdup(strc);

y

~C(}

{

cout <<”\n Huy C”; getch{);

c=0;

if (str!=NULL) delete str;

}

void xuat ()

{

B::xuat():

cout << “\n” << “So nguyen lop C = ™ << ¢

<< ™ Chuol lop C: ™ << str ;

}

b

class D : public C

{

private:

int d;

char *str ;

A 17

public:

D(y:C{),ul}

{ .

d=0; str=NULL;

}

D{int al, char *stra,int bl,char *strb,int cl,
char *strec, int di, o
char *strd) : u(al,stra), C{(bl,strb,cl,strc)

{

d=dl; str=strdup(strd};

}

~D{)

{

cout <<“\n Huy D”; getch{);

da=0;

if {str!=NULL) delete str;
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}

void xuat ()

{

u.xuat () ;

C::xuat () ;
cout << “\n” << “B8¢ nguyen lop D =% << d
<< ™ Chueci lop D: ™ << str ;

}
o
void main ()
{
D *h;:
h = new D(1,”AA"”,2,”BB”,3,"”CC",4,"DD"};
clrscr();
cout << “\n\n Cac thuoc tinh cua h thua ke B: ™ ;
h->B: :xuat {);
cout << “\n\n Cac thucc tinh cua h thua ke B va C: “ ;
h=->C::xuat{);
cout << “\n\n Cac thuoc tinh cua h thua ke B,C
va khai bao trong D:” ;
h->xuat () ;
delete h; // Lan luot goi toi cac ham huy
// cua cac lop D, A, C, B
getch () ;
1

§7. TOAN TU GAN CUA LOP DAN XUAT

7.1. Khi nao can xiy diing tean td gan

Khi 16p din xudt cé cdc thudc tinh (k€ cd thudc tinh thita ke ti céc 16p
¢ s6) 1a con trd, thi nhét thiét khéng dugc ding todn t gan mdc dinh, ma
phai x4y dung cho 16p din xudt mdt todn it gan.

7.2. Céch x4y dung todn td gan che 16p din xudt

+ Trudc hét cin xdy dung toén ti gin cho cic 18p co sd va cdc 16p thanh
phin.

+ Khi xay dyng toan tii gén cho 16p din xudt cdn goi todn ti gan clia cic
16p co 56 va todn tli gin chia cdc 16p thanh phén.

+ DE sti dung todn tif gén ctia 16p co s8, cdn ép kifu theo mau sau (gid st
Alalép cos6):

A(*this) = A::operator={h}; // Goi téi phép géan

// cta 1édp co sd A

Céc difu ndi trén dugc minh hoa trong vi du dudi déy.
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7.3. Vidu
Chuong trinh duéi day minh hoa cich xdy dyng todn tii gén cho 16p D co
216p cosdla CvaB (Clalép co sé truc tiép, con B 14 co 8 chia C). Ngodi ra
D con c¢6 mét thude tinh 13 d8i tugng cha 16p A.
//CT5~08 '
// Thua ke nhieu muc
// Toan tu gan
#include <conio.h>
#include <stdio.h>
#include <iostream.h>
#include <string.h>
class A
{
private:
int a;
char *str ;
public:
A{)
{
a=0; str=NULL; -
}
A& operator= (A& h)
{
this->a = h.a;
if(this~>str!=NULL) delete this->str:
thig->str = strdup(h.str);
return h; : .
}
void nhap()
{
cout << “\nNhap so nguyen lop A: ™ ; cin >> a ;
if (str!=NULL} delete str;
cout << “\nNhap chuoi iop A: ™ ;
char tg[30]1;
fflush {stdin) ;
gets (tg);
str = strdup(tg);
}
vold xuat ()
{
cout << “\n” << “So nguyen lop A = ™ << a
<< ™ Chuoi lop A: ™ << str ;
}
b i

class B
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private:
int b;
char *str ;
public:
B{)
{
b=0;
str=NULL;
}
B& operator={B& h}
{
this->b = h.b;
if (this~>»str!=NULL} deliete this->str;
this->str = strdup (h.str);
raturn h;
}
void nhap ()
{
cout << “\nNhap so nguyen lop B: “ ; cin >> b ;
if{str!=NULL) delete str;
cout << “\nNhap chuoi lop B: “ ;
char tg{30];
fflush (stdin); gets{tg):
str = strdup{tg):;
}
void xuat (}
{
cout << “\n” << “So nguyen lop B = ™ << b
<< ™ Chuoi lop B: " << str ;
}
b
class C : public B
{
private:
int ¢;
char *str ;
public:
C:BO
{
c=0;
str=NULL;
}
C& operator=(C& h)
{
// *{(B*)this) = B::operator=(h};
B (*this) = B::operator=(h);
this->c = h.¢;
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if (this->»str!=NULL) delete this->str;
this->str = strdup(h.str};
return by
}
void nhap ()
{
B::nhap()});
cout << “\nNhap so nguyen lop C: ™ ; cin >> c ;
if (str!=NULL) delete str;
cout << “\nNhap chueci lop C: ™ ;
char tg[303%;
fflush (stdin}; gets(tg);
str = strdup(ty):;
}
void xuat (}
{
Brixuat();
cout << “\n” << “So nguyen lop C = * << ¢
<< Chuoi lop C: ™ << str ;
}
P
class D : public C
{
private:
int d;
char *str ;
A u;
public:
D():C),ul}
{
d=0; str=NULL;
}
D& operator=(D& h)
{ .

// *({C*)this) = C::operator=(h);
C{*this) = C::Qperator=(h);
this->»u = h.wu;

thig->d = h.d; : .
if (this->str!=NULL) delete this->stir;
this->str = strdup(h.str);
return h;
} .
void nhap (}
£
u.nhap{):
C::nhap();
cout << “\n¥Nhap 50 nguyen lop D: ™ ; cin >> d ;
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if (str!=NULL) delete str;
cout << “\nNhap chueci lop D: % ;
char tg[30];
fflush (stdin) ;
gets {tg);
str = strdup{tg);

}

void xuat (}

{
u.xuat{);
Crixuat(};
cout << “\n” << “S¢ nguyen lop D = » << d

<< ™ Chuoi lop D: ™ << str ;

}

P
void main ()}
{
D hl,h2,h3;
clrscx();
hl.nhap();
h3=h2=hl;
cout<<”\n\nH2:";
h2.xuat (}:
cout<<”\n\nH3:";
h3.zuat ()}
hl.nhap(};
cout<<”\n\nH2:";
h2.xuat (};
cout<<?\n\nH3:";
h3.xuat (};
cout<<”\n\nH1:7;
hl.xuat();
getch (};
!

§8. HAM TAO SAQ CHEP CUA LOP DAN XUAT

8.1. Khi ndo cin xiy dyng ham tao sao chép

Khi 16p dan xudt cé cdc thudc tinh (k€ ca thudc tinh thita k& ti cdc 16p co
sd) [ con trd, thi nhat thidt khong duge diing ham tao sao chép mic dinh, ma
phéi x4y dung cho 16p dan xuit mét him tao sao chép.

8.2. Cach xay dung ham tao sao chép cho I6p din xuit

+ Trudc hét cdn xdy dyng ham tao sao chép cho cac 16p co s& va cdc 16p
thanh phan.

+ Khi x4y dyng ham tao sao chép cho ldp dan xudt cin goi téi ham tao sao
chép ctia céc 18p co s& vd ham tao sao chép clia cdc 16p thanh phén.
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Diéu nay dugc minh hoa trong vi dy dudi day.
8.3.Vidu
Chuong trinh dudi diy minh hoa céch xay dung ham tao sao chép cho lép
D c6 210p co s61a Cva B (Claldp co s6 tryc tiép, con B 14 co 50 clia C). Ngoai
ra D con c6 médt thudc tinh 1a d6i tugng ctia 16p A. Chuong trinh nay dya trén
chuong trinh trong muc 7.3 v6i 2 thay déi:
+ X4y dyng thém ham tao sao chép cho 16p D.
+ Thay d6i mot s§ ciu Iénh trong ham main d€ st dung ham tao sao chép.
Dé thiy r6 vai trd clia ham tao sao chép ching ta hay so sanh két qua nhin
dugc trong 2 trudng hgp: Cé ham tao sao chép va bo di ham nay.
//CT5-09
// Thua ke nhieu muc
// Ham tac sao chep
finclude <conio.h>
#include <stdio.h>
#include <iostream.h>
finclude <string.h>
class A
.
private:
int a;
char *str ;
public:
A()
{
a=0; str=NULL;
}
A(A& h)
{
this-»a = h.a;
this~>str = strdup(h.str};
}
void nhap{)
{
cout << “\nNhap s0 nguyen lop A: “ ; cin >> a ;
if (str!=NULL} delete str;
cout << “\nNhap chuoi lop A: ™ ;
char tg[30]:
fflush{stdin); gets(tg);
str = strdup{tg};
}
void xuat ()
{
cout << “\n” << “So nguyen lop A = ® << a
<< % Chuoi lop A: ™ << str ;
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}
Yo
class B
{
private:
int b;
char *str ;
public:
B(}
{
b=0; str=NULL;
} .
B(B& h)
{
this->b = h.b;
this->»str = strdup(h.str);
}
void nhap ()
{
cout << “\nNhap so nguyen lop B: ™ ; cin >> b ;
if (stri=NULL) delete stx;
cout << “\nNhap chuoi lop B: * ;
char tgl[30];
fflush {stdin); gets({tg};
str = strdup(tg);
}
voild xuat()
{
cout << “\n” << “S50 nguyen lcep B = ™ << Db
<< " Chuoi lop B: ™ << str ;
}
bog
class C : public B
{
private:
int «;
char *str ;
public:
C():B(}
{
c=0;
str=NULL;
}
C{C& h):B{h)
{
this->c = h.c;
this->str = strdup{h.str);
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}
vold nhapl()
{
nhap() ’
cout << “\nNhap sc nguyen lop C: ™ ; cin >> ¢ ;
1f{str1=NULL) delete str:
cout << “\nWhap chuoi.lop C: ™ ;
char tg[30]:
filush {stdin); gets{tg);
str = strdup(tg);
}
void zuat{)
{
B::xuat ()
cout << “\n” << “So nguyen lop C = “ << ¢
<< ™ Chuol lop C: ™ << str ;
}
iog
class D : public C
{
private:
int d;
char *str ;
A u;
public:
D(}:C{),u()
{
d=0;
str=NULL;
} .
D(D& h):C(h),u(h.u).
[
cthig->d: = h d:; . .
this->str = strdup(h str),,
} .
void nhdp(): -
{
u. nhap(),__
C: nhap(), : o
cout ‘<< “\nNhap 80 nguyen lop D Yo ogdn 3> d ;0
1f(strl=NULL) delete str; R o T
- cout << “\nNhap chuoi lop D: ™ ;
" ¢har tg[BO], .
fflush {stdin) ; gets(tg);.+
. str = strdup(tg):;
) , .

vold xuat ()
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{
u.xuat{);
C:ixuat ()
cout << “\n” << “So nguyen lop D = % << d
<< ™ Chuoi lop D: ™ << str ;
} .
b
vold main ()

{

D hl;

clrscr{);
hi.nhap();

D h2(hl) ;
cout<<”\n\nH2:";
hZ.xuat (};
hi.nhap(};
cout<<”\n\nH2:";
h2.xuat ()}
cout<<”\n\nHi:”;
hi.xuat():
getech () ;

}

§9. PHAT TRIEN, HOAN THIEN CHUONG TRINH

Co thé diing tinh thita k& d€ phat trién kha nang clia chuong trinh.

9.1. Y tudng ciia viéc phat trién chuong trinh nhu sau

‘Sau khi di x4y dung dugc mot 16p, ta sé phét trién Iép nay bang cich xay
mét 16p din xufit trong d6 dua thém cic thuge tinh va phuong thic méi. Qua
trinh trén lai tiép tuc voi l6p vita nhin dugc. Ta cling ¢é thé xay dyng cacip
méi ¢ thudc tinh 1a 461 tlidng cla cic 16p ci. Bang cach nay, sé nhén dugc
mot diy cac 16p cang ngly cang hoan thién va cé nhiéu kha nang hon.

9.2. Vi du vé viéc phat trién chuong trinh

Gia st c4n xdy dyng chucing trinh v& mot s6 hinh phéang. Chung ta c6 thé
phat trién chuong trinh nay nhu sau:

DAau tién dinh nghia 16p DIEM (Di€m) gbm 2 thudc tinh x, . T 16p DIEM
xay dung 16p DUONG_TRON (Duong tron) bdng cach b6 sung 2 bién nguyén
14 r (b4n kinh) v md (man dﬁo‘ng) Tit 16p DUONG_TRON xay dung l6p
HINH_TRON biéng cich thém vao bién nguyén mt (mau t6) Di theo mot
nthanh khéc: Xa)r ding 16p DOAN_THANG (Poan thing) gorn 2 d6i tugng
kiéu DIEM va 16p TAM_GIAC gém 3 déi tugng DIEM.

Chuong trinh dudi day cho phép v& cic dudng tron, hinh tron, doan thing
va hinh tam giéc.
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Chuong trinh con minh hoa cich diing con trd this trong 16p dan xudt dé
thylc hién cdc phuong thiic cha I6p co s&. Ngoai ra con minh hoa c¢éch ding
todn tit chisé [] d€ nhén cag toa do x, y tif cac d6i tugng ctia 16p DIEM.

//CT5-10

// Phat trien chuong trinh

finclude <conio.h>

#include <stdio.h>

finclude <iostream.h>

finclude <string.h>

#include <graphics.h>

class DIEM

{

private:

int x,y;

public:

DIEM ()}

{

x=y=0;

}

DIEM (int x1, int yl}

{

x=x1; y=vy1l;

.

DIEM{DIEM &d)

{

thig->x= d.x;

this->y= d.y;

}

int operator(] (int i}

{

if (i==1} return %;

else return y;

}

}: .
class DUONG_TRON : public DIEM
{
private:
int r»,md;
public:

DUCNG_TRON {) : DIEM{)

{

r=mnd=0;

}

DUONG_TRON(DIEM d, int ril, int mdl) : DIEM({d)
{

r=ri;

md=mdl;
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-} .
void ve ()
{
setcolor {md) ;
circle ( (*this)[11, (*this)[2],r);
}
int getmd (}
{
return md;
}
b
class HINH TRON : public DUCNG_TRON
{
private:
int mt;
public:
HINH TRON({) : DUCNG_TRON ()
{
mt=0;
}
HINH__TRON(DIEM d, int rl, int mdi, int mtl)
DUONG_TRON (d, rl,mdi)
{
mt=mt1;
}
void wve()
{
DUONG_TRON: :ve (};
setfillstyle(l,mt);
floodfill { (*this) [1}, (*this) [2],this->getmd (});
}
You
class DOAN THANG
{
private:
DIEM dl, dz;
int md;
public:
DOAN THANG () : dl{), d2{()
{
md=0;
}
DOAN_THANG(DIEM tl, DIEM t2, int mdl)
{
di=tl;
d2 = t2;
md=md1;
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}

void wve (}

{

setcolor (md);

line(dl[1l1,d1[2] ,d2[1],d2{2]);

}

b

class TAM GIAC

{

private:

DIEM dl1,d2,d3;

int md, mt;

public:

TAM GIAC(}: d1{(), d2{(), d3(}

{ . )

md=mt=0;

} .

TAM GIAC (DIEM t1,DIEM t2,DIEM t3,int mdl,int mtl)

{

dl=tl; d2=t2;

d3 = t3;

mdd=mdi;

mt=mti;

}

void ve(}

{

DOAN_THANG (dl,d2,md) .ve () ;

DOAN_THANG (d1,d3,md) .ve () ;

DOANWTHANG(dE,d3,md).Ve()f

setfillstyle (1,mt) ;

floodfill ({d1[13+d2[1]+d43[1])) /3, (d1[21+d2[2]+
d3[(21)/3,md) ;

}

b

void ktdh()

{

int mh=0,mode=0;

initgraph{&mh, &mode, "7} ;

}

void main{)

{

ktdh(); '

DUONG_TRON dt (DIEM(100,100),80, MAGENTA} ;

HINH_TRON ht (DIEM(400,100),80,RED, YELLOW) ;

DOAN THANG t (DIEM{100,100),DIEM(400,100),BLUE);

TAM GIAC tg({DIEM(250,150), DIEM(100,400),

DIEM(400,400), CYAN, CYAN):;
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dt.ve{):
ht.ve{);
t.ve():
tg.ve{):
getch{);
closegraph{);
}

§10. BO SUNG, NANG CAP CHUONG TRINH

C4 thé diung tinh thita k€ d€ stta 461, b sung, ning cip chuong trinh.

10.1. Y tudng cha viéc ning cdp chuong trinh phu sau:

Gia sti da c6 mot chuong trinh hoat dong tét. Biy git cdn c¢d mot s6 bd
sung thay d6i khong nhiéu 1dm. Cé 2 gidi phdp: Hoic siia chita cic ldp dang
hoat dong 6n dinh, hodc x4y dung mét 16p din xudt d€ thyc hién cdc bd sung,
stia chiia trén 16p nay. R6 rang gidi phép thi 2 t6 ra hgp Iy hon.

10.2. Vidu

Gia st déd c6 chuong trinh quén ly gido vién gém 3 16p MON_HOC (Mén
hoc), GV (Gido vién) va BM (B6 mdn):

class MON_HOC

{

private:

char tenmh[20]1; // Té&n mdn hec

int sotiet; // 86 tiét

public:

MON_HOC(); // Ham tao

const MON_HOC& operator={const MON_HOC& m);

// Gan

void nhap(};  // Nhdp

void xzuat (}: // Xuét

}os

class GV

{

private:

char ht[25]1; // Ho ten

int ns; // Nam sinh

int sm; // So mon hoc co the day
MON HOC *mh ; //Danh sach cac mon hoc
public:

GV() : // Ham tao

~GV{) ; //Ham huy

int getsm{) ; // Cho biét sb mdn

// (ding trong BM: :sapxep)
const GV& operator={const GV& g); // GaAn (dong trong
// BM::sapxep)
void nhap(); // Whép
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void xuat () /7 Xubt

}os

class BM // Bo mon

{

private:

char tenbm[20]; // Té&n b mén
int n; // 8o giac vien

GV *gvy // Danh sach giao vien
public:

BM() // Ham tao

void nhap(); // Nhép

void xuat{); // Xuht

void sapxep();: // S8p xép

}oi

Chuadng trinh cho phép:

1. Nhip danh sich gido vién cita bd mon.

2. Sap xép danh sich gido vién theo thit ty gidm clia s6 m6n ma méi gido
vién c6 thé gidng day.

3. In danh séch gido vién.

Noi dung chuong trinh nhu sau:
//CT5-11

// Nang cap chuong trinh, CT ban dau
#include <conio.h>

#include <stdio.h>

#include <iostream.h>
#include <string.h>

class MON_HOC

{

private:

char tenmh[20];

int sotiet;

public:

MON_HOC ()

{

tenmh[0]=s0otiet=0;

1

const MON_HOC& operator=(const MON EOC& m)
{

strepy (this->tenmh,m. tenmh) ;
this->sotiet = m.sotiet;
return m;

}

void nhap{)

{
cout << “\nTen mon hoc:”;
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fflush (stdin);

gets (tenmh) ;

cout << “So tiet: ™ ;

cin »>» sotiet;

}

void xuat ()

{

cout << “\nTen mon hoc:” << tenmh
<< " s0 tiet: ™ << sotiet{

}

o

class GV

{

private:

char ht{25]; // He ten

int ns; // Nam sinh

int sm; // So mon hoc co the day
MON_HOC *mh ; //Danh sach cac mon hoc
public:

GV ()

{

ht{0]= ns= sm= 0 ;

mh = NULL;

}

~GV ()

{

ht[0]l= ns= sm= ¢ ;

if (mh} delete mh;

}

int getsm{)

{

return sm;

H

const GV& operator=(const GV& gj);
void nhap(); :

void xuat ():;

v

const GVE GV::operator=(const GV& g)
{

strcepy (this~>ht,g.ht) ;
this->ns=g.ns;

int n = g.sm;

this->sm = n;

if (this->mh) delete this->mh;

if (n}

{

this->mh = new MON HCC[n+l1;
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for (int i=1; i<=n; ++i)
this->mh[i] = g.mh[i];

}

return g;

}

void GV::nhap{)

{

cout << “\nHo ten: “ ;
fflush (stdin); gets (ht}:
cout << “Nam sinh: ™ ;

cin >> ns;

cout << “So mon co the giang day: ™ ;
cin >> am;

if (this~>mh) delete this->mh;
if (sm)

{

this->mh = new MON_HOC[smt+1];
for {int i=1; i<=sm; ++1i)
this->mh[i] .nhap (};

}

}

void GV::xuat{)

{ ‘
cout << “\nHc ten: ™ << ht ;

cout << “\nNam sinh: ™ << ns ;

cout << “\nSc mon co the giang day: ™ << sm;
if (sm)

{

cout << “\n Do la: “;

for (int i=1; i<=sm; ++i)
thig~>mh[i] .xuat () ;

}

}

class BM // Bo mon

{

private:

char tenbm{20];

int n; // So giao vien

GV *gv; // Danh sach giao vien
public:

BM ()

{

tenbm[0] = n = 0;

gv = NULL;

;

vold nhap{):

volid xuat () ;

{201}



Lap trinh C++ %

void sapxep(};

o

void BM: :nhap ()

{

cout << “\n\nTen bo mon: * ;
filush {stdin) ; gets (tenbm);
cout << “So glao vien: “;

cin >> n;

if (gv) delete gv;

if (n)

{

gv = new GV[n+l};

for (int i=1; i<=n; ++i)

gv[i] .nhap(};

}

}

void BM::xuat ()

{

cout << “\nBo mon: Y << tenbm;
cout << “\nSo giao vien: “ << n;
if (n)

{

cout << “\n Danh sach giao vien cua bo men:”;
for (int i=1; i<=n; ++1i}

gvii] .xuat(}; :

}

}

void BM::sapxep ()

{

GV tg;

int 1,37

if (n}

for (i=l;i<n;++i)

faor (J=i+3i;i<=n;++73)

if (gv[i].getsm{)<gv[i].getsm{)}
{

tg=gviil; gvlil=gv[]jl; gviji=tg;
}

}

void main ()}

{

BM b;

b.nhap () ;

b.sapxep (}:

b.xuat () ;

getch(};

}
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Vin @€ dit ra la: Hién nay cdc gido vién 43 bat ddu huéng din ludn vin t6t
nghiép cho sinh vién. Vivay cin b§ sung thong tin nay vio phén di liéu gido
vién. D€ nang cip chuong trinh, ching ta s& dinh nghia I6p GV2 din xudt ti
16p GV, sau d6 trong I6p BM sé thay GV bing GV2. C6 2 chd cin bé sung va
mot ché cén stia d6i nhu sau:

1. BS sung trong 16p GV phuong thiic:

GV* getGv{)

{

return this;

1

Phuong thiic nay ding € x4y dung todn tif gan cho 16p GV2.

2. Trong 16p BM thay GV bang GV2. Diéu nay c6 thé dat dugc bing stia
chiia triic ti€p hodc bang mét ciu lénh #define:

#define GV GV2

3. Dinh nghia thém 2 16p: LV (Ludn vin) va GV2 (Lép GV2 dén xudt t
l6p GV) nhu saw:

class LV // Luan van

{

private:

char tenlv([301; // Ten luan van
char tensv[25]; // Ten sinh vien
int nambv; // Nam bao ve luan van

public:
w{y; // Ham tao
const LV& operator=({const LV& 1) ; // Gan

void nhap(); // Nhap

void xuat () ;

b

class GV2 : public GV

{

private: )
int solwv; // 86 ludn vin d& hudng dén
LV *1lv; // Danh sé&ch lu&n vin
public:

GvVZ(); // Ham tao

~GV2{); // Ham huy

GV2& operator=(GVZ2s g); // Gan
void nhap{): // Nhép

void xuat{); // Xult

Yo

Chuong trinh nadng cip nhu sau:
//CT5~12B

// Wang cap chuong trinh

// CT nang cap

#include <conioc.h>
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#include <stdio:h>

#include <iostream.h>

#include <string.h>

class MON_HOC

{

private:

char tenmh([20];

int sotiet;

public:

MON_HOC ()

{

tenmh {0]=sotiet=0;

}

const MON HOC& operator=(const MON_ HOC& m)
{

strcpy{this->tenmh,m.tenmh) ;
this~->sotiet = m.sotiet;

return m;

}

void nhap{)

{

cout << “\nTen mon hoc:”;

fflush {stdin};

gets (tenmh) ;

cout << “§o tiet: ™ ;

cin >> sotiet;

}

volid xuat ()

{

cout << “\nTen mon hoc:” << tenmh
<< s0 tiet: ™ << gotiet;

}

Yo

// Bo sung phuong thuc getGV che lop GV
// dung de xay dung toan tu gan cho lop GV2
class GV

{

private:

char ht[25]; // Ho ten

int ns; // Nam sinh

int sm; // 30 mon hoc co the day

MON HOC *mh ; //Danh sach cac mon hoc
public:

GV (}

{
ht[0]= ns= sm= 0 ;
mh = NULL;
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}

~GV{)

{

ht[C]= ns= sm= 0 ;

if {(mh) delete mh;

}

// Bo sung phuong thuc getGvV
GV* getGV ()

{

return this;

}

int getsm() -

{

return sm;

}

const GV& operator=(const GV& g}
void nhap()};

void xuat{);

b

const GV& GV::operator={(const GV& g)
{

strepy (this->ht,g.ht};
this~>ns=g.ns;

int n = g.sm;

this->sm = n;

if (this->mh) delete this->mh;
if (n)

{

this->mh = new MON HOC[n+l];
for (int i=1; i<=n; ++1i)
this->mh[i} = g.mh[i];

}

return g;

}

void GV::nhap ()

{

cout << “\nHo ten: ™ ;

fflush (stdin); gets (ht};

cout: << “Nam sinh: ™ ;

cin >> ns;

cout << “Sc mon co the giang day: ™ ;
cin »> sm; :
if {(this~>mh) delete this->mh;
if (sm)

{

this->mh = new MON_HOC[sm+1];
for (int i=1; i<=sm; ++i)}
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this->mh{i}.nhap(};

1

|

void GV::xuat (}

{

cout << “\nHo ten: ™ << ht
cout << “\nNam sinh: ™ << ns ;
cout << “\nSc mon c¢o the giang day: ™ << sm;
if (sm)

{

cout << “\n Do la: “;

for {int i=1l; i<=sm; ++i)
this->mh[i] .xuat () ;

1

}

// Bo sung cac lop LV va GV2
class LV // Luan van

{

private:

char tenlv[30]; // Ten luan van
char tensv([25]; // Ten sinh vien
int nambv; // Nam bao ve luan wvan
public:

LV ()

{

tenlv([0]l=tensvi{0] = nambv = 0;

}

const LV& operator=(const LVE& 1)
{

streopy (this->tenlv, l.tenlv);
strcpy (this->tensv,l.tensv);
this->nambv = 1.nambv ;

return 1;

}

void nhap ()}

{

cout << “\nTen luan van:";

fflush (stdin}; gets(tenlv):

cout << “Ten sinh vien:”;

fflush (stdin}; gets{tensv);

cout << “Nam bao ve: ™ ;

cdin >> nambv ;

}

void xuat ()

{

cout << “\nTen lan van:” << tenlv
<< v Sinh vien: “ << tensv

{206}



Lap trinh C++

<M Nam bac ve: Y << nambv;
}

o

class GV2 : public GV
{ .

private:

int sclv;

LV *lv;

public:

GVZ{):GV ()

{

solv = 0 ;

1v = NULL;

i

~GV2 ()

{

if (solv) delete lv;

}

GV2& operator={GV2& qg);

void nhap{);

vold xuat():

o

GVZ2& GVZ::operator=(GV2& g)

{

GV *gl, *g2;

gl = this->getGvV(};

g2 = g.getGv{);

*gl = *g2;

Ant n = g.solv;

this->solv = n;

if (this~>lv) delete this->1lv;
1f (n)

{

this->1v = new LV[n+l];

for {int i=1l; i<=n; ++1i)
this->1vi[i]l = g.lv[il;

!

return g;

}

void GV2::nhap{)

{

GV::nhap();

cout << “So luan van da huong dan: “ ;
cin >»> solv;

if (this->1v) delete this->lv:
if (solwv)

{

this~>lv = new LV[solv+l];
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for (int i=1; di<=golwv; -+1i)
this->1v[i] .nhap{);

1

}

vold GVZ::xuat{)

{

GV:i:xuat ().,

cout << “\nSo luan van da huong dan: ™ << solv;
if (solv) '

{

cout << “\n Do la: “;

for {int i=1; i<=solv; ++i})
this—->1lv[ii.xuat{);

}

}

// Sua lop BM: thay GV bang GVZ2
#define GV GV2

class BM // Bo mon

{

private:

char tenbm[20];

int n; // So giao vien
GV *gv; // Danh sach giao vien
public:

BM{)

{

tenbm[0}] = n = 0;

gv = NULL;

1

void nhap():

void xuat () ;

void sapxep(}:;

Yo

voild BM: :nhap (}

{

cout << “\n\nTen bo mon: ™ ;
fflush (stdin) ; gets (tenbm};
cout << “S8o glao vien: %;
cin >> n;

if (gv) delete gv;

if (n)

{

gv = new GV[n+l];

for {int i=1l; i<=n; ++i}
gvii].nhap(};

}

}
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void BM: :xuat ()

{

cout << “\nBo mon: ™ << tenbm;
cout << “\nSo glao wien: “ << n;
if (n)

{

cout << “\n Danh sach giao vien cua bo mon:”;
for (int i=31; i<=n; ++i)

gvii] .xuat():

}

}

void BM::sapxep{)

{

GV tg;

int i,73;

if (n)

for {(i=l;i<n;++i)

for {j=i+l;j<=n;++]j}

if (gv[i].getsm()<gv[i].getsm{)}
{

tg=gv[il; gvlil=gv[il; gvlil=tg;
}

}

#undef GV

void main ()

{

BM by
b.nhap(}:
b.sapxep():
b.xuat (};
getch{);

1

§11. TU KHAI QUAT PEN CU THE

Tinh thiia k€ cling thudng diing dé thiét ké cdc bai todn theo hudng tit khai
quat dén cy thé, tif chung dén riéng. Diu tién dua ra cdc 16p d€ mo ta nhiing
déi tugng chung, sau d6 din xudt téi cic ddi tugng ngdy mot cu thé hon.

Mot trudng hop khéc cling thudng gép 13: Quan ly nhiéu thuc thé ¢6 nhiing
phén dit liéu chung. Khi d6 ta 6 thé xiy dung mét 16p co s§ gbm céc phén
dd liéu chung. Mbi thuc thé s& dugc mé ta bing mét I6p dan xuét tit 16p co
80 nay.

Sau diy la moét s6 vi du minh hoa:

Vidu 1 (minh hoa tu tudng di tii khdi quat dén cy thé) : Gia sif cin quan ly
sinh vién clia mot trudng dai hoc. Khi d6 ta c6 the bit du tii 16p SINH_VIEN
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(Sinh vién). Sau d¢ ding nd lam co s& d€ din xudt t6i cdc 16p mo ta cac doi
tugng sinh vién cu thé hon, vi dw: SV Tin, SV Todn, SV Luét, SV Dulich, ...

Céc bai todn ki€u nhut véy rdt thudng gép trong thyc té.

Vi dg 2 (minh hoa phin chung cfia nhiéu thuc thé). Gia sit cin xdy dyng
phin mém d& thuyc hién cac phép tinh v€ ma trén vudng va véc to cp n. Ta cé
nhén xét 14 n chung cho i véc t6 va ma tran. Hon nita né con chung cho tit
cd cdc ma trdn va véc td cing xét trong bai todn. Vi vy cd thé dinh nghia mét
16p ca s& chi co mét thude tinh tinh (static) n. Cac 16p ma trdn, véc to dan
xudt tit 16p nay va st dung chung cling mot gia tri n.

Dudi déy 1a chuong trinh thyc hién cac phép todn ma trén, véc to. Chuong
trinh dugc t6 chdc thanh 3 16p:

Lép CAP (Cép ma trdn, véc to) gbm mot thanh phén tinh n va phuong
thdc nhép n. :

Lép VT (Véc to) c6 mét thude tinh 1& mang mot chiéu (chita cdc phén th
clia véc to) va cac phuong thiic nhép, xuit.

Lép MT (Ma trin) c6 mét thudce tinh la méng 2 chiu (chiia céc phin
ti clia ma tran), cic phuong thiic nhap, xult va nhan. Lop MT la ban ciia
16p VT.

Chuong trinh sé nhip mét ma tran, nhap mot véc to va tinh tich cia chuing.
//CT5-13

// ma tran wvec to

// Dlung thudc tinh static
#include <conioc.h>
#include <stdio.h>
#include <iostream.h>
#include <ctype.h>

class CAP;

class MT;

class VT;

class CAP

{

private:

static int n:

public:

void nhap ()

{
~int ch;

if (n==0)

{

cout << “\nN= “; cin >> n;
else

{
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cout <<”\n Hien n = ™ << ny

cout << “\n Co thay doi n? - C/K";

ch=toupper (getch{)};
1f {ch=="C')

{

cout << “\nN= “; cin >> n;
;

}

}

int getN ()}

{

return n;

}

bz

int CAP::n=0;

class MT : public CAP
{

private:

double a[20]{20];
public:

void nhap{);

void xuat{);

VT operator* {VT x);
iz '

class VT : public CAP
{

private:

double x[20];
public:

friend class MT;
void nhap():

void xuat(};

br

void MT::nhap ()

{

int n,i,3;:

n = this->getN{);

if (n==0)

{

this->CAP: :nhap () ;

n = this->getN{();

}

for (i=1l; idi<=n; ++i)
for (j=1; j<=n; ++j)
{

Lap trinh C++

cout << ™ PT hang ™ << i << ™ gcot ™ << j << ™ = %,

cin >> a[i]l[3i}]:
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}

}

void MT::xuat ()

{

int n,1i,73;

n = this->getN{);

if (n)
for (int i=1l; i<=n; ++1)
{

.cout << “\n” ;

for (int j=1; j<=n; ++3j)
cout << afii[j} << ™ %;
}

}

VT MT::operator* (VT x)

{

VT y;

int n,i,3:

n = this->getlN{);

for (i=l; i<=n; ++i)

{

yv.x[11=0;

for {(j=1; J<=n; ++3)
y.x[i] += alil[jl*=x.x[]jl;
1

return y;

}

void VT::nhap()

{

int n,i;
n = this->getN();
1f (n==0)

{

this->CAP::nhap() s
n = this->getN{);

}

for (i=l; i<=n; ++i)
{

cout << ™ PT thu * << i <<
cin >>» x[i];

}

}

void VT::xuat{)

{

int n,i;
n = this->getN():;
if (n)
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{

cout << “\n”";

for {int i=1; i<=n; ++i)
{

cout << x[i] << ™ %;

}

1

}

void main ()

{

MT a;

VT x,v:

clrscr();

cout<<”\nNhap ma tran A:";
a.nhap(};
cout<<”\n\nNhap Vec to X:\n”;
x.nhap(};

y = a¥*x;

cout<<”"\n\nMa tran A";
a.xuat(});

cout<<”"\n\nVec to X%;
x.xuat () ;

cout<<”\n\nVec to Y=AX";
y.xuat () ;

getch{);

}

§12. TOAN THE VA BO PHAN

Thong thudng khi xem xét, gidi quyét mot bai todn, ta thudng chia né
thanh cac bai todn nho hon. Néi cach khac: Mot bai todn 16n bao gbm nhiéu
bai todn bd phin. Khi d6 ta cd thé dinh nghia cic I6p cho cdc bai todn bo
phén. LSp cho bai todn chung dugc din xudt tlt cdc 16p néi trén.

Xét mét vi du don gian 1a bai todn quan ly thu vién. N6 gbm 2 bai todn bd
phin 12 quan Iy sich va quan Iy doc gid. Chiing ta s€ xay dyung 16p SACH valgp
DOC_GIA. Sau d6 diing cic I6p nay lam co s& 4€ xay dung l6p THU_VIEN.
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TUGNG UNG BOI VA PHUONG THUC AO

Tuwong ting boi va phuong thic do la cong cy manh cia C++
cho phép b chitc qudn ly cdc doi tiigng khdc nhau theo cung mot
luge d6. Mot khdi niém khdc lién quan la: I6p cd s& tritu tugng.
Chuiong nay sé trinh bay cdch sit dung cdc cbng cy trén d€ xdy
dung chuong trinh qudn Iy nhiéu déi tugng khdc nhau theo mét
lugc db thong nhdt.

§1. PHUONG THUC TINH

1.1. Li goi téi phuong thiic tinh

Nhu da biét, mot 16p dan xudt dugce thiia k€ cac phuong thic cha cac lép
co 50 tién béi chia nd. Vidu ldp A 1a co $6 cha B, 16p B lai 1a co s& cha C, thi
C ¢6 2 16p co sd tién bbi 1a B va A. Lép C duge thita ké cac phuong thiic ctia
A va B. C4c phuong thic ma chung ta vin néi 14 cic phuong thiic tinh. DE
tim hiéu thém vé cch goi t6i cc phuong thiic tinh, ta xét vi du vé cic 16p A,
Bva C nhu saw

class A

{

public:

void xuat{)

{

cout << “\n Lop A “ ;
}

i

class B:public A

{

public:

void xuat ()

{

cout << "\n Lop B * ;
}

i

class C: public B

{
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public:
void xuat (}

{
cout << “\n Lop C * ;
}
¥ ‘ & _ ‘
Lép Ccd 218p co sG tién béila A, B va C ké thita cdc phuong thiic clia A
va B. Do d6 mét doi tugng ctia C sé ¢d t6i 3 phuong thiic xuit. Hay theo déi
céc cau lénh sau:

C h: // h 1& dbi tuogng kiédu C

h.xuvat (); .// Gol tédi phuong thiéc h.D::xuat()

h.B::xuat(); // Goi tdi phuong thiic h.B::xuat ()

h.A::xuat(); // Goi téi phuong thic h.A::xuat ()

Céc 161 goi phuong thiic trong vi dy trén déu xudt phat tit d6i tugng h va
moi 161 goi déu xic dinh 16 phuong thiic cin goi.

Béy gi¢ chiing ta hay xét cac 161 goi khong phai tii mét bién d6i tugng ma
i mot con trd. Xét cac ciu lénh: ‘

A *p, *g, *r; // p, g, ¥ ld con tro kiédu A

A a; /7 a 13 adi tuogng kidu A

B b; // b 1a dbi tuong kidu B

C o; // © 1a dbi tuong kidu c

Chring ta hiy ghi nhé ménh dé sau vé con trd clia céc 16p din xuit vi cd s&:

Phép gin con trd: Con trd cia lop cd s& c6 thé ding d€ chifa dia chi cic
d6i tugng clia 16p dan xudt.

Nhu véy ca 3 phép gan sau déu hop lé:

P = &a ;
q = &b ;
r= &c ;

Chiing ta tiép tuc xét cic 181 goi phudng thdc tii cac con trd p, g, 1:

p->xuat (};

g->xuat ();

r—>xuat () ; _

va hay ly gidi xem phuong thiic ndo (trong cac phuong thdc A:xuat, Bixuat
va Cixuat) dugc goi. Cén trd 16i nh sau:

Ca 3 cau lénh trén déu goi t6i phuong thic Arxuat() , vi cdc con tro p, g va
r déu cd kifu A.

Nhu vy c6 thé tém luge cach thiic goi cdc phuong thiic tinh nhu sau:

Quy téc goi phuong thic tinh: Léi goi téi phuong thiic tinh bao gi¢ ciing
xéc dinh r6 phiong thiic nao (trong s6 cic phuong thic trang tén cba cacl6p
¢d quan hé thita ké) dugc goi:

1. Néu 161 goi xuat phét tit mét 461 tugng chia 16p ndo, thi phuong thiic clia
16p dé sé dugc goi.
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2. Niéu 151 goi xufit phét ti mét con trd kiéu 16p nao, thi phuong thdc clia
16p d6 sé dugce goi bit ké comn trd chda dia chi chia déi tugng nao.
1.2. Vidu

Xét416p A, B, Cva D. Lép B va C c6 chung16p co s& A. Lép D déan xudt tit
C. Ca 4 16p déu cb phuong thic xuat(). Xét ham:
vold hien(A *p)
{
p->xuat{);
}

Khong cin biét t6i dia chi chia d6i tugng nao sé truyén cho déi con trd p,
16i goi trong ham ludn ludn goi t6i phuong thic Axxuat() vi con trd p kiéu A.
Nhu vay bén ciu lénh:

hien(&a);

hien (&b);

hien{&c);

hien{&d);

trong ham main (cta chuong trinh dudi day) déu goi t61 Asxuat().
//CT6-01

// Phuong thuc tinh
#include <conic.h>
#include <stdic.h>
#include <iocstream.h>
#include <ctype.h>
class A

{

private:

int n:

public:

A0

{

n=0;

}

A(int nl)

{

n=nl;

}

vold xuat()

{

cout << “\nLop A: “<< n;
}

int getN{)

{

return n;

1

I
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class B:public A

{

public:

B{):A()

{

}

B{int ni):A(nl)

{

}

void =xuat ()

{

cout << ™\nLop B: “<<getN{);
}

¥:

class C: public A

{

public:

C{:A(Q

{

}

Céint nl):A{nl)}

{

}

void xuat()

{

cout << “\nLop C: “<<getN{):
: .
i

class D:public C

{

public:

B{):C)

{

}

D{int nl}):C(nl}
{

}

void xuat{)

{

cout << “\nLop D: “<<getN{):;
}

i

void hien{a *p)

{

p->xuat (};

}

vold main{)

Lap trinh C++
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{

A a(l);

B b{Z};

C c{3};

D d{4};
clrscr();
hien({&a) ;
hien (&b) ;
hien (&c);
hien (&d});
getch();
}

§2. SUHAN CHE CUA PHUONG THUC TINH

Vi du sau cho thdy su han ché cha phuong thic tinh trong viéc sit dung
tinh thtia ké d€ phat trién chuong trinh.

Gié st c8n x4y dung chuong trinh quan ly thi sinh. M6i thi sinh dia vao
ba thudc tinh: Ho tén, s8 bao danh va tdng diém. Chuong trinh gdm ba chiic
nang: Nhép dii liéu thi sinh, in dit liéu thi sinh ra may in va xem - in (in ho tén
ra man hinh, sau d6 lya chon hoéc in hodc khong). Chuong trinh dudi ddy sit
dung 16p TS (Thi sinh) dap tng duge yéu can dit ra.

//CTe-02

// Han che phuong thuc tinh

// Lop TS

#include <conic.h>

#include <stdic.h>

#include <iostream.h>

#include <ctype.h>

class TS

{

private:

char ht[25];

int sobd;

float td;

public:

void nhap{)

{

cout << “\nHo ten: ™ ;

fflush (stdin); gets (ht);

cout << “So bao danh: “ ;

cin >> scbd;

cout << “Tong diem: ™ ;

cin >> td;

}

void in{()

{
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forintf {stdprn, “\n\nHo ten: %s”, ht);
fprintf {stdprn, “\nSo bao danh: %d”, sobd);
fprintf{stdprn, “\nTong diem: %0.1£", td):
}

void xem in()

{

int ch;

cout << “\nHo ten: ™ << ht ;

cout << “\nCo in khong? -~ C/K" ;

ch = toupper (getch(});

if - {ch=="C")

this->in(};

}

Yo

void main ()

{

TS t[1007;

int i, n;

cout << “\nSo thi sinh: *;

cin >> n;

for {i=1l; i<=n; ++i}

£{i}.nhap();

for {i=1l; i<=n; ++i}

t[il.xzem in(};

getch () ;

}

Gia st Nha trudng muodn quan Iy thém dia chi cla thi sinh. Vi sy thay d6i
& day 1a khong nhiéu, nén chiing ta khong da dong dén I6p TS ma xdy dung
16p m6i TS2 dan xudt i I16p TS. Trong 16p TS2 dua thém thuéc tinh dc (dia
chi) v cdc phuong thic nhap, in. Cy thé 16p TS2 dugc dinh nghia nhu sau:
class T52:public TS

{

private:

char dc{30] ; // Dia chi
public:

void nhap ()

{

TS::inhap();

cout << “Pia c¢hi: ™ ;

fflush (stdin); gets{dc):

i

void in{)

{

TS::in();

fprintf (stdprn, "\nDia chi: %s”, dc);
!

bi
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Trong I6p TS2 khong xiy dyng lai phuong thiic xem_in, ma sé ding
phuong thiic xem_in cfia I§p TS. Chuong trinh méi nhu sau:

//CT6-03

// Han che phuong thuc tinh

// Lop TS TS2

#include <conio.h>

#include <stdio.h>

#include <iostream.h>

#include <ctype.h>

class TS

{

private:

char ht[25};

int scbd:;

float td;

public:

void nhap ()

{

cout << “\nHo ten: ™ ;

fflush {stdin); gets (ht);

cout << “So bkao danh: ™ ;

cin >> sobd;

cout << “Tong diem: v ;

cin >> td;

}

void in ()

{

feprintf {stdprn, "\n\nHe ten: %s”, ht);.

fprintf {stdprn, “\nSo bao danh: %d”, sobkd);

fprintf {stdprn,”\nTong diem: %0.1f", td};

}

void xem in(}

£

int ch;

cout << “\nHo ten: “ << ht ;

cout << “\nCo in khong? - C/K” ;

ch = toupper {getch()};

if (ch=='C")

this->in(); //Goi den TS::in{() (Vi this

// la con tro kieu T8)

}

yos

class TS2: public TS

{

private:

char de{3G] ; // Dia chi
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public:

void nhap()

{

T8::tnhap (),

cout << “Dia chi: “ ;

fflush (stdin); gets{dc);

}

void in(}

{

TS:ein () ;

forintf (stdprn, “\nDia chi: %s”, dc);:

i

i:

vold main{)

{

TS2 £{1007;

int i, n;

cout << “\nSo thi sinh: ™;

cin >> n;

for {i=1; i<=n; ++1i)

t[i].nhap{);

for {i=1l; i<=n; ++i)

tlil.xem in{();

getch(}:

}

Khi thuc hién chuong trinh nay, ching ta nhan thiy: Dd liéu in ra vin
khong c6 dia chi. Di€u nay c6 thé giai thich nhu sauw:

Xét ciu lénh (thu 2 tit dudi 1én trong ham main):

t[i].xem in{(} ;

Ciu Iénh nay goi t6i phudng thic xem_in clia 16p TS2 (v1 t[i] 1a déi tugng
ctia 16p TS2). Nhung 16p TS2 khong dinh nghia phuong thic xem_in, nén
phuong thiic TS::xem_in() s& dugc goi téi. Hay theo ddi phuong thiic nay:

void xem_in ()

{

int ch;

cout << “\nHo ten: ™ << ht ;

cout << “\nCo in khong? - C/K” ;

ch = toupper{getch{));

if{ch=="C")

this-»in(); // Goi den TS::in{) (Vi this la

// con tro kieu TS)

}

Céc 1énh d8u clia phuong thiic sé in ho tén thi sinh. Néu chon ¢6 (bdm
phim C), thi cin lénh:

this->in(};
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sé dugc thye hién. Mic dt dia chi clia t[i] (1& d6i tugng cha lop T'S2) duge
truyén cho con trd this, thé nhung ciu lénh nay luén luén goi téi phuong thitc
TS:in(), vi con trd this & ddy cé kifu TS va vi in() 1a phuong thiic tinh, Két qua
la khong in dugc dia chi cha thi sinh.

Nhu véy viéc sit dung cdc phuong thic tinh in() (trong cdc 16p TS va TS2)
d4 khong dép ting dugc yéu cdu phat trién chuong trinh. C6 mét giai phép rdt
don gidn la: Dinh nghia cdc phuong thiic in() trong cic 16p TS va TS2 nhu cac
phuiong thiic 4o (virtual).

§3. PHUONG THUC AO VA TUGNG UNG BOI

3.1. Céch dinh nghia phuong thic ao

Gia st A 1a16p co s, cic 16p B, C, D din xudt (tric ti€p hodc gidn tiép) ti
A. Gia sti trong 4 16p trén déu cé cac phuong thic tring dong tiéu dé (trang
kiéu, tring tén, tring cic d6i). BE dinh nghia cac phuong thiic nay la cic
phuong thic 4o, ta chi cdn:

+ Hodc thém tif khod virtual vao dong tiéu dé€ clia phuong thiic bén trong
dinh nghia 16p co s6 A. ‘

+ Hod#c thém tit khod virtual vio dong tiéu d€ bén trong dinh nghia chia tét
cacaclép A,B,CvaD.

Vi du:

Cach 1:

class A

{

virtual void hien thi{)

{

cout << “\n Pay la 1lép A" ;
bi

b

class B : public A

{

void hien_ thi ()

{

cout << “\n Day 1la 1lép B” ;
bi

}os

class C : public B

{

void hien thi ()
{

{222}



cout << “\n P&y 1a
bi

}og

class D : public A
{

void hien_thi ()

{

cout << "“\n By 1la
¥

Pos

Céch 2:

class A

{

Lép C7

1ép D" ;

virtual void hien thi()

{

cout << “\n Pay la
bi

b

clags B : public A
{ .

1lép A" ;

virtual wvoid hien_thi ()

{ S .
cout << “\n Pay la
R '
Py

class C : publiic B

A

lép B” ;

virtual void hien thi ()

{

coult << “\n Diy 1la
bi

boi

class D : public A
{

1op C* ;

virtual void hien thil()

{ :

cout << “\n Bay 14
}:

}o:

16p D* ;

Lép trinh C++

Chii y: Tt khoa virtual khéng duge dit bén ngodi dinh nghia 16p. Vi du

néu viét nhit sau 14 sai (CTBD sé bdo 161).
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class A

{

virtual void hien_thi{) ;

bos

virtual void hien thi{) // Sai
{

cout << ™\n Bdy la 1ép A" ;

bi

Cé4n stia lai nhu saw:

class A

{

viétual void hien_thi{) i

io;d hien thi() // ®ing

{cout << “\n Pdy la 1lép A" ;

}i

3.2. Quy tac goi phuong thiic do

P& c6 su so sanh v6i phiiong thidc tinh, ta nhéc lai quy tic goi phuong thic
tinh néu trong $1.

3.2.1. Quy tic goi phucng thic tinh

Ldi goi t8i phuong thiic tinh bao gi¢ ciing xdc dinh 16 phuong thic nao
(trong s8 cac phuong thiic tring tén clia cac 16p ¢6 quan hé thita ké) dugc goi:

1. Néu 16 goi xufit phét tit mot d6i tigng cira 16p nao, thi phuong thiic ctia
16p d6 sé dugc goi. S :

2. Néu 161 goi xuft phét tif mot con tré kiéu 16p nao, thi phuong thic clia
16p d6 sé dugc goi bdt ké con trd chiia dia chi chia déi figng nao.

3.2.2. Quy tic goi phucng thiic 4o

Phuong thiic 30 chi khéc phuong thiic tinh khi dugc goi tif mét con trd
(truéng hop 2 néu trong muyc 3.2.1). Loi goi tdi phuong thidc 4o tif mét con
trd chua cho biét ré phuong thiic ndo (trong s6 cic phuong thic do tring tén
clia céc 16p ¢6 quan hé thita ké) sé dugc goi. Pi€u nay phy thudc vao d6i tugng
cu thé ma con tré dang trd t6i: Con trd dang trd t6i d6i tugng ctia 16p ndo thi
phuong thiic ciia 16p d6 s& dugc goi.

Vidu A, B, Cva D 1 cac 16p da dinh nghia trong muc 3.1. Ta khai bdo mét
con trd kifu A va 4 d6i tuong:

A *p; // p la con trd kidu A

A a; // a 13 bién dbi tugng kiédu A
B b ; // b la bién 443 tuong kidu B
C c; // ¢ 1a bién dbi tugng kiéu C
D d; // d la bién é6i tugng kiéu D
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Xét 14i gol téi cac phuong thic &o hien _thi sau:

p = &a; // p trd téi dbi tuong a cta 1ép A
p->hien_thi() ; // Goi téi A::hien_thi ()
p = &b; // p trd téi dbi tugng b cua lép B
p->hien thi{) ; // Goi téi B::hien_thi ()

“p = &g; // p trd téi abi tuong ¢ cha 1lép C
p~>hien_thi(); // Geoi téi C:thien thi()
p = &d; // p trd toi &bi .tuong d cia 18p D

p->hien thi(); // Goi t&i D::hien thi()

3.3. Tdong ing boi

Ching ta nhan thdy cing mét cdu lénh

p->hien_thi(};

tudng Gng véi nhiéu phuong thiic khac nhau. Péy chinh 13 tuong ing boi.
Kha néng nay rd rang cho phép xi Iy nhiéu d6i tugng khic nhau, nhiéu cong
viéc, thim chi nhiéu thuét todn khac nhau theo cling mét cich thiic, cling mot
lugc d6. Diéu nay sé dugc minh hoa trong cdc muc tiép theo.

3.4. Lién két dong

C6 thé so sanh sy khidc nhau giii phuong thidc tinh va phuong thic 3o trén
khia canh lién két mét 16 goi véi mét phuong thiic. Trd lai vi dy trong muc 3.2;

B *p; // p 1a con tré kidu A

A a; [/ & la bién dbi tuong kiéu

B b ; // b la bién abdi tuong kidu

C ¢ ; // ¢ la bién &bi tuong kidu

D d;: // d l& bién &6i tuong kiédu

Néu hien_thi() 1a cic phdong thiic tinh, thi du p chlia d1a chi ctia cac d6i
tugng a, b, c hay d, thi 16i goi:

p->hien thi(} :

luén laén goi t6i phuong thiic Axhien_thi()

Nhu viy mét 16 goi (xudt phét tii con trd) téi phlidng theic tinh lu6n luén
lién két véi mét phuong thic ¢§ dinh va sy lién két nay xac dinh trong qua
trinh bién dich chuong trinh.

Cung vGi 161 goi:

p->hien thi() ;

nhui trén, nhung néu hien_thi() Ia cac phuong thic do, thi loi goi nay khong
lién két cling v6i mét phuong thic cu thé ndo. Phuong thic ma ndé lién két
(goi t6i) con chula xdc dinh trong giai doan dich chuong trinh. Ldi goi nay sé:

+ lién k&t v&i A::hien thi() , néu p chtta dia chi dbi tugng

1lép A

+ lién k&t vo&i B::hien thi() , nédu p chta dia chi @6i tugng

14p B

+ lién k&t véi C:i:hien thi{) , néu p chtta dia chi déi tuong

ldp C

o 0w
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+ 1ién k&t véi Di:hien thi{) , néu p chita dia chi ddi tucong

1ép D

Nhu véy mdt 161 goi (xudt phét tit con trd) téi phuong thiic 4o khong lién
két v4i mét phuong thitc ¢8 dinh, ma tuy thudc vao ndi dung con tré. Do la sy
lién két dong va phuong thiic dugc lign két (dugc goi) thay d6i mbi khi c6 sy
thay d6i ndi dung con trd trong qua trinh chay chdong trinh.

3.5. Quy tic gin dia chi ddi tugng cho con trd 16p co 56

+ Nhu &3 néi trong §1, C-++ cho phép gin dia chi d6i tugng ciia mot lép
din xuit cho con trd cha l6p co s&. Nhu vy cdc phép gén sau (xem muyc

3.2) la dang:

A *p ; // p la con trd kiéu A

A a // a 1& bién dbi tuong kidu A
B b ; // b 1a bién dbi tuong kidu B
¢ c; // ¢ la bién 861 tuong kidu C
o d: // d 1& bién &bi tuong kiéu D
p = &3a; // p vd a clng 16p A

g =¢&b; // p la con trd 1ép co sd, b ia

// 351 tuong Lop din xudt
sc; // p la con trd lép co =&, ¢ 1a
' // dbdi tuong 1lép din xuit
p=&d; // p la con trd 1lép co s&, d la
// dbi tuong lép din xudt

+ Tuy nhién cin chd y 1a: Khéng cho phep gan dia chi d61 tugng cha 16p co
& cho con trd clia 16p din xuét. Nhu vy vi dy sau la sai:

e
I

B *qg ;
A a;
g = &a;

Sai vi: Gan dia chi d6i tigng clia I6p co s8 A cho con trd clia 16p din xudt B.
3.6. Vidn

Ta stia chuong trinh trong §1 bang cach dinh nghia cac phtidng thitc Xuat()
14 4o. Khi d6 bén céu lénh:

hien{&a};

hien{&b} ;

hien{&c);

hien{&d);

trong ham main (cha chuong trinh dudi day) sé lan lugt goi t6i 4 phuong
thic khac nhau:

A rxuat{)
B::xuat (}
C:ixuat (}
D:ixuat ()
//CT6~01B

// Phuong thuc &c va tuong Gng béi
finclude <conio.h>
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#include <stdic.h>
#include <iostream.h>
#include <ctype.h>
class A

{

private:

int n;

public:

Af)

{

n=0;

}

A(int nl)

{

n=nl;

}

virtual wvoid xuat ()

{

cout << “\nLop A: “<< n;
}

int getN()

£

return n;

¥

¥

class B:public A

{

public:

B :A()

{

}

B(int nl):A(nl)

{

}

void xuat()

{

cout << “\nLop B: “<<getN{):
}

}i

class C:pubklic A

{ ‘ '
public:
CO:AD
{

}

C({int nl):A(nl)
{

Lap trinh C++
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}

volid xuat ()

{

cout << “\nLop C: “<<getN();

}

i

class D: public C

{

public:

by:CcQ)

{

}

D{int nl)}:C{nl)

{

1

void xuat ()

{

cout << “\nLop D: “<<getN(};

)

bi

void hien(A *p)

{

p->xuat (};

}

void main{)

{

A a{l};

B b{2);

C c(3);

D d(4):

clrscr();

hien (&a);

hien{&b);

hien{&c):

hien {&d);

getch () ;

}

3.5. Su thita k€ cia cic phuong thiic ao

Ciing giéng nhu cdc phuong thiic théng thudng khic, phuong thiic do
cling c6 tinh thiia k& Chdng han trong chudng trinh trén (muc 3.4), ta b di
phuong thiic xuat() ctia 16p D, thi ciu [énh:

hien(&d) ;

(cau 1énh gin cuéi trong ham main) sé goi téi Cixuat() , phuong thiic nay
dugc ké thiia trong I6p D (vi D dén xuét tii C).
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§4. SULINH HOAT CUA PHUONG THUC AO TRONG PHAT TRIEN
NANG CAP CHUONG TRINH

Vi dy vé cac 16p TS va TS2 trong §2 dd chi ra syt han ché chia phuong thiic
tinh trong viéc st dung tinh thita ké d€ nang cép, phat trién chuong trinh.
Trong §2 ciing da chi ra I6p TS2 chua dép iing dugc yéu ciu néu ra la in dia
chi clia thi sinh. Gidi phép cho vdn € nay rit don gian: Thay cac phuong thiic
tinh in() bing cach diing ching nhu cic phuong thiic do. Chuong trinh khi
d6 sé nhu sau:

//CT6-03B

// 8u linh hoat cta phuong théic ao

// Lop TS TS2

#include <conio.h>

#include <stdio.h>

#include <iostream.h>

#include <ctype.h>

class T8

{

private:

char ht[25];

int sobd;

float td;

public:

veoild nhap ()

{

cout << “\nHo ten: ™ ;

fflush {stdin);

gets (ht};

cout << “So bac danh: “ ;

cin >> sobd:

cout << “Tong diem: “ ;

cin »> td;

-}

virtual void in(}

{ : . :
Fprintf (stdprn, “\n\nHo ten: %s”, ht);
fprintf (stdprn, “\nSo bao danh: %d”, schd);
fprintf (stdprn, “\nTong diem: %0.1£7, td);

1 Co
" void xem in({()
{
int ch;
cout << “\nHeo ten: ™ << ht ;
cout << “\nCoc in khong? - C/K” ;
ch = toupper (getch{)):
if (ch=='C") .
this->in{); // Vi in({} 1la phuong thic ao nén
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//cé thé goi dén TS::in(} hodc TS2::in()
} .

} o
class TS2:public TS

{

private:

char de{30] ; // Dia chi
public:

void nhap ()

{

TS::nhap(}:

cout << “pia chi: ™ ;
fflush (stdin); gets(dc);
H

void inf()
{
TS::in{);

fprintf (stdprn, “\nbhia chi: %s”, dc);

}

i

void main{)

{

TS2 ©[100];

int i, n;

cout << “\nSo thi sinh: %;

cin >> n;

for (i=1l; i<=n; ++1i)

t[i].nhap();

for (i=1; i<=n; ++1)

t{i].xem in(};

getch();

}

Khi thyc hién chuong trinh nay, ching ta nhén thiy: Dd liéu thi sinh in ra
di c6 dia chi. Di€u nay c6 thé gidi thich nhu sau:

Xét cau lénh (thi 2 tif dudi lén trong ham main):

t{il.xem in() ;

Céu lénh nay goi t6i phuong thiic xem_in ctia 16p TS2 (vi t[i] 14 d6i tugng
ctia 16p TS2). Nhung lép TS2 khéng dinh nghia phuong thiic xem_in, nén
phuong thitc TS:xem_in() sé dugc goi t6i. Hay theo d6i phuong thiic nay:

void xem in()

{

int ch;

cout << “\nHo ten: ™ << ht ;

cout << “\nCo in khong? ~ C/K* :

ch = toupper (getch{));

this=->in(); // Vi in() 1la phuong thitc Ao nén
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//cé théd goi dén TS::in() hodc TS2::in()

}

Céc lénh ddu clia phuong thitc sé in ho tén thi sinh. Néu chon Cé (bim
phim C), thi” céu [énh:

this->in{)

s& duge thuc hién. Dia chi ctia t[i] (12 d6i tugng cha 16p TS2) dugc truyén
cho con tré this (ctia l6p co s6 TS). Viin() la phuong thic do va vi this dang trd
t6i d6i tuong t[i] ctia 16p TS2, nén ciu lénh nay goi tdi phuong thic TS2:in().
Trong phuong thic TS2:in() cé in dia chi ca thi sinh.

Nhu viy viéc st dung cac phniong thiic tinh in() (trong cac lop TS va TS2)
da khéng dap ving dugc yéu cdu phit trién chuong trinh. Cé moét gidi phép rdt
don gian 13: Dinh nghia cac phuong thiic in() trong cac 16p TS va TS2 nhu cac
phuong thiic do (virtual).

§5. LOP CO SO TRUU TUQNG

5.1. Ldp cd s6 tritu tugng ‘

Mot 16p co 6 tritu tugng 1& mét 16p chi dugc duing lam co s cho cac
16p khéc. Khong co d6i tugng nao cita mét 16p tritu tugng dugce tao ra, béivi
né chi dugc diing &€ dinh nghia mét s6 khai niém tdng quat, chung cho céc
16p khac. Mot vi du vé 16p tritu tugng 14 16p CON_VAT (con vét), né sé dling
l1am co s& d€ xéy dung cac 16p con vit cy thé nhu 16p CON_CHO (con cho),
CON_MEOQ (con méo),... (xem vi du bén duéi). '

Trong C++ , thudt ngit “Lép tritu tugng” dic biét 4p dung cho cic 16p cbd
chiia cic phuong thiic do thuln tuy. Phuong thic do thudn tuy:1d mét phuong
thidc 40 ma ndi dung clia né khoéng cé gi. Cach thiic dinh nghia mét phuong
thtic 4o thuén tuy nhu sau:

virtual wvoid tén_phuong_thtc{) = ¢ ;

Vi du:

class A

{

public:

virtual veoid nhap()

virtual woid =xuat()

veid chuong(};

} i
- 'Trong vi dy trén, thi A 13 16p co s& tritu tugng. Cic phuong thic nhap va

xuat dutgc khai bdo 1a cdc 16p 4o thudn tuy (bang cach gan s6 0 cho chiing thay
cho viéc cai dit cic phuong thic nay). Phuong thiic chuong() 12 mét phiong
thitc binh thudng va sé phai c6 mét dinh nghia & dau d6 cho phuong thiic nay.

Khong cé d6i tugng nio clia mdt 16p tritu tugng lai cd thé dugc phét sinh.
Tuy nhién céc con trd va cic bién tham chiéu dén céc d6i tugng clra 16p tritn

oo
~. we

|
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tugng thi vin hgp 1&. Bat ky 16p nao din xudt ti mét I6p co s tritu tugng phai

dinh nghia lai tit ci cdc phuong thic thudn 4o ma nd thiia hudng, hodc bing

céc phuong thiic 4o thuén tuy, hodc bing nhiing dinh nghia thyc sy. Vi dy:
class B : public A

{

pubklic:

virtual void nhap() = 0 ;
virtual void =xuat()

{

// Céc cau lénh
1

b

Theo ¥ nghia v& hudng d6i tugng, ta vin co thé cé mot 16p tritu tugng ma
khong nhat thiét phai chifa ding nhiing phuong thic thuin tuy do.

Mot céch t8ng quat ma ndi thi bt ki 16p nao ma né chi dugce ding lam co
& cho nhiing 16p khac déu c6 thé duge goi 1a “I6p trita tugng” Mot cich dé
dang d€ nhén biét mot 16p tritu tigng 13 xem cé ding 16p d6 dé khai bdo céac
doi tugng hay khong? Néu khong thi dé 1a 16p ca sd tritu tugng.

5.2.Vidu

Gia st c6 20 6, mbi 6 cd thé nudi mdt con chd hodc mdt con meéo. Yéu ciu
xdy dung chuong trinh gdm céc chiic ning:

+ Nhip mdt con vat méi mua (hodc ché, hodc méo) vao 6 rong diu tién.

+ Xudt (dem ban) mdt con vit (hodc ché, hodc meo),

+ Théng ké cic con vat dang nudi trong 20 0.

Chifong trinh dugc t§ chiic nhu sau:

+ Truéc tién dinh nghia I6p CON_VAT 14 16p co 56 40. Lép nay cé mot
thudc tinh 1a tén con vit va mdt phuong thiic do ding d€ xung tén.

+ Hai 16p [ CON_MEO va CON_CHO dugc din xudt tii 16p CON_VAT

+ Cudi ciing 1a I6p DS_CON_VAT (Danh sich con vit) ding dé€ quan ly
chung ca méo va chd. Lép nay cé 3 thudc tinh la: s6 con vat cuc dai (chinh
bang s6 6}, s6 con vat dang nudi va mét mang con trd kiéu CON_VAT. Mbi
phén tit méang s& chifa dia chi ctia mét d6i tugng ki€u CON_MEQ hodc CON_
CHO.

Lép sé c6 3 phuong thic dé€ thuc hién 3 chiic nang néu trén cha chuong
trinh. N6i dung chuong trinh nhu san: -

//CT6-04

// Lop co so truu tuong

// Lop CON_VAT

#include <conio.h>

#include <stdio.h>
#include <iostream.h>-
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#include <ctype.h>
#include <string.h>
class CON_VAT

{

protected:

char *ten;

public:

CON_VAT ()

{

ten = NULL;

!

CON_VAT (char *tenl)

{

ten = strdup{tenl);

}

virtual void xung_ten{)
{

}

o

class CON _MEO:public CON_VAT

{ -

public:

CON_MEO({) : CON_VAT()

{

}

CON_MEO (char *tenl) : CON_ VAT (tenl)
{

;

virtual void xung ten ()}

{

cout << “\nToi la chu meo: ™ << ten ;
}

i:

ciass CON CHC:public CON_ VAT

{

public:

CON_CHO() : CON__VAT(}

{

}

CON_CHO (char *tenl) : CON_VAT (tenl)
{

}

virtual veoid xung_ten{)

{

cout << “\nToi la chu cho: ™ << ten ;
}

bi
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class DS_CON VAT // Danh sach con vat
{

private:

int max so con_vat;

int so_con vat;

CON_VAT **h ;

public:

DS _CON VAT (int max};
~DS_CON_VAT (};

int nhap (CON_VAT *c);

CON_VAT* xuat(int nj;

veid thong ke (};

b '

DS _CON VAT::DS_CON VAT (int max)
{

max so_con_vat = max;

so_con vat = 0;

h = new CON_VAT*[max];

for {int i=0; i<max; ++i)

h[i] = NULL;

}

DS_CON_VAT::~DS_CON VAT ()

{

max_sc_con_vat = 0;

so_con_vat = 0y

delete h;

}

int DS_CON_VAT::nhap (CON_VAT *c)
{

if (so_con_ vat==max_so_con_vat)
return 0;

int i=0;

while (h{i] !=NULL} ++i;

hlij=c;

sc_con_vat++ ;

return {(i+1};

}

CON_VAT* DS CON_VAT::xuat (int n)
{

if (n<l || n > max so _con_vat)
return NULL ;

-—n

if (hin])

{

CON VAT *c = hin];

h[n]=NULL;

so_con_vat-- ;
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return c;

}

else

return NULL;

}

void DS _CON_VAT::theong ke ()

{

if (so_con_vat)

{

cout << “M\n" ;

for {(int i=0; i<max_so_con_vat; ++i)
if (h[i])

h[i]->xung_ten({);

}

} .
CON_CHO ¢l (™UC");
CON_CHO c¢Z (“VEN”");:
CON_CHO c3(“LAI”);
CON_CHO ¢4 (“NHAT");
CON_CHO c5("BONG") ¢
CON_MEOQ ml (“MUQP”);
CON_MEO mZ2 (*DEN"};
CON MEC m3 (“TRANG”);
CON MEO mé (“TAM THE”);
CON_MEOC m5 (“"WANG") ;
void main ()

{

DS_CON_VAT d{(20);
cirscri});

d.nhap (&cl) ; .
int im2 = d.nhap(&m2);
d.nhap (&c3);

d.nhap (&ml) ;

int icd = d.nhap(&céd);
.nhap (&cbh});

.nhap (&m5) ;

.nhap (&c2);

.nhap (&m3} ;
.thong_ke{);

.xuat (im2) ;

.xuat (icd);
.thong ke ();

etch();

inall “ N OFRR s N o Ry o iy s PR o Py Sy o B

Chit y: Theo quan diém chung v€ cach thiic sii dung, thi I6p CON_VAT
14 16p co sd tritu tugng. Tuy nhién theo quan diém ctta C++ thi 16p nady chua
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phél 1216p co s& tritu tuigng, vi trong 16p khong ¢6 céc phuong thiic thudn tuy

do. Phuong thiic xung_ten:
virtual void xung ten ()

{
1

12 phuong thiic 4o, dugc dinh nghia ddy ¢, méc di thin cta no la réng.

Do véy khai bao:

CON_ VAT cv(“Con vat chung”};

van dugc C++ chip nhén.

Béy gi¢ néu dinh nghia lai phuong thic xung_ten nhu sau:

virtual void xung_ten{() = 0 ;

thi né tr& thanh phuong thitc thuin do va C++ sé quan niém lép CON_
VAT 14 18p tritu tuong. Khi d6 cau lénh khai béo:

CON VAT cv(“Con vat chung”);

& bi C++ bit 16i véi thong bao:

Cannot create instance of abstruct class ‘CON_VAT'

§6. SUDUNG TUONG UNG BOI VA PHUONG THUC AQ

6.1. Chién lvgc sit dung tuong ing boi

Tuong dng bdi cho phép xét cic vin dé€ khac nhau, cac déi tugng khéc
nhau, cdc phuong phdp khdc nhau, cdc cich gidi quyét khic nhau theo cling
mét luge db chung.

Céc budc ap dung tuong ting bdi c6 thé téng két lai nhut sau:

1. Xay dung lép cd s§ triiu tigng bao gém nhiing thudc tinh chung nh#t
clia céc thyc thé cin quan ly. Pua vio cac phuong thic 4o hay thudn 4o ding
dé xay dung cdc nhém phuong thiic 4o cho cdc 16p dén xudt sau nay. Méi
nhom phuong thiic do sé thyc hién mdt chiic ning nao dé trén cac i6p.

2. Xay dung céc 16p dan xudt bt ddu tit 16p co s trifu tugng. S6 miic dan
xudt 13 khong han ché. Céc I6p din xuft s&€ mo ta cac ddi tugng cu thé cén
quan ly.

3. X4y dung cdc phuong thiic 4o trong cic din xudt. Cac phuong thiic nay
tao thanh cac nhém phuong thiic 4o trong so d6 cdc 18p c6 quan hé thita ke,

4. Xay dyng 16p quan Iy cic d6i tugng. Di liéu cha 16p nay la mét ddy con
tré ca 16p cd sd tritu tugng ban dau. Cic con trd nay c6 th€ chiia dia chi déi
tugng clia cic 16p dén xudt. Do viy cé thé diing cic con trd nay dé thyc hién
céc thao tdc trén cdc d6i tugng cha bt ky l6p dén xudt nio.

6.2. Vidu

' Chuong trinh quan ly cac con vét trong S5 Ia mot vi duy vé cich st dung
tuong ng boi. Duéi day 12 mot vi du khéc. Gid sit ¢ 4 hinh vé&: Doan thing,
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hinh tron, hinh chi nhat va hinh vaéng. B6n hinh cho hién thang hang trén
man hinh tao thanh mdt biic tranh. Néu thay d6i thd ty cac hinh sé nhén
dugc cic biic tranh khdc nhau. Chiong trinh duéi déay sé cho hién tét ¢ cac
btic tranh khic nhau. Chuong trinh dugc t6 chiic theo cic bubc néu trong 6.1:

+ Lép co s6 tritu tugng 1a 16p HINH (hinh) gébm mét thudc tinh mau
(mau) va mdt phuong thiic do thuin tuy:

virtual void draw(int x, int y) = 0;

+ Céc 16p dan xuét tryc tiép ti 16p hinh la: DTHANG, HTRON va
CHUNHAT.

+ Lép VUONG dén xudt tit l6p CHUNHAT.

+ Ldp quan 1y chung 14 16p picture cé thudc tinh 13 mét mang con trd kiéu
HINH gém 4 phén ti diing d€ chita dia chi 4 d6i tugng: DTHANG, HTRON,
CHUNHAT va VUONG. St dung phuong thiic draw goi tii 4 phén ti mang
néi trén sé nhin dugc mét biic tranh. Bang cich hodn vi cic phén tit nay, sé
nhan dugc tit cd cdc biic tranh khac nhau.

//CT6-05

// Lop coe so truu tuong

// Lop hinh hoc

#include <conio.h>

#inciude <graphics.h>

class HINE

{

private:

int mau;

public:

HINH (int m)

{

mau = my

}

int getmau ()

{

return mau;

}

virtual void draw{int x, int y) = 0;

i

class DTHANG : public HINH

{

private:

int dodai;

public:

DTHANG {int &, int m) :HINH (m)

{
dodai = d ;
}

virtual void draw{int %, int ¥)

{237}



Lap trinh C++

{

setcolor(getmau()) ;

line (%, y,x+dodai,y);

1

bi

class CHUNHAT: public HINH

{

private:

int rong, cao;

public:

CEUNHAT (int r, int c, int m}:HINH{m)
{

rong = r; cao = Cc;

}

virtual void draw{int x, int vy )
{

setcolor {getmau(})) ;
rectangle (X, ¥, xtrong, ytcao) ;
setfillstyle{i,getmaul() )
ﬁoodﬁll(x+rong/2,y+cao/2, getmau{) };
1

bs

class VUONG : public CHUNHAT

{

public:

VUONG{int a, int m}: CHUNHAT (a,a,m)
{

1

H

class HTRON: public HINH

{

private:

int bk; //Ban kinh

public:

HTRON (int bkl, int m) :HINH (m)

{

bk = bkl;

}

virtual void draw(int x, int y)
{

setcoler (getmau{)) ;

circle (x+bk, yv+bk,bk) ;
setfillstyle (l1,getmau());
floodfill (x + bk, y + bk,getmau{)};
}

1z

class picture
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{

private:

HINH *h[4];

public:

picture (HINE *h0,HINH *hl,HINH *h2,HINH *h3)
{ R
h[0]=h0;

hli]=hl;

h[Z]=h2Z;

h[3]=h3;

} , .

void paintiint *k);

void listpaint():

Yoy _

void picture::paint{int *k)

{

for {int i=0; i<4; ++1i)
hik{i]]->draw(10+i*150, 200);:

!
veid picture::listpaint ()}

{ .

int k[4],il,1i2,4i3,14;

for (i1=0;il1<4;++i1)

for (i2=0;i2<4;++1i2}

if (i2i=i1)

for (13=0;13<4;++13)

if {(i3!=i2 && 13!=il)

for (i4=0;id4<4;++1i4)

if {(i4!=13 && id4!=12 && 14!=1il)
{

k[0]=1il;k{1]=1i2;
k[2}=1i3;k[3]=1i4;

paint (k) ;

gatch () ;

cleardevice () ;

}

}

DTHANG dt (120,14);
HTRON ht (60, RED) ;

CHUNHAT c¢n (120,100, MAGENTA) ;
VUONG v (120,CYAN);

g

vold main()

{

int mh=0,mode=0;
initgraph (&mh, &mode, “7) ;
picture pic(&dt,&ht, &cn,&v);

{239}



Lap trinh C++ }

pic.ilistpaint{);
getch();
closegraph();

}

§7. XU LY CAC THUAT TOAN KHAC NHAU

C6 thé s dung tudng Gng bdi d& t6 chiic thuc hién cic thuat todn khic
nhau trén cling mot bai todn nhu sau:

+ L&p co s6 tritu tugng sé chda dit liéu bai toan va mét phuong thiic do.

+ Méi 16p din xudt ng v6i mot thuat todn cy thé. Phudng thiic 4o clia 16p
din xudt sé thuc hién mot thuat todn cu thé.

+ Sti dung mot mang con trd clia 16p cd s& vi gan cho mdi phin ti mang
dia chi clia mot d6i tigng chia 16p din xuét. Sau d6 diing cic phéin ti mang
con trd d€ goi t6i cic phuong thiic do. Bing cach dé sé thuc hién cling mot
bai toan theo cac thuit todn khéc nhau va dé dang so sanh hiéu qud ciia cc
thudt toan.

Vi du sau minh hoa viéc thyc hién bai todn sip xép day s6 nguyén theo thi
ti ting bing cich ding d6ng thdi 3 thudt todn: Thuét toan lya chon (Select
Sort), thuét todn sip x&p nhanh (Quick_Sort) va thuft toan vun déng (Heap_
Sort). Chuong trinh gdm 4 16p:

+ Lép co 86 triiu tugng:

class sort

{

protected:

int *a;

void hoan vi(long i, long j) i

pgblic:

virtual void sapzxep(int *al, long n) ;

b

Lé&p nay gom:

- M6t thanh phén di lidu 14 con trd a tré t6i mot ving nhé chiia day s
nguyén cin sap x€p.

- Phuong thiic hoan_vi(i,j) diing d€ hodn vi céc phin tii afi] va a[j]. Phuong
thiic nay dugc diing trong 3 16p din xudt bén dudi.

- Phuong thiic 30 sapxep(al,n) dung dé€ sip xép déy n s6 nguyén chia
trong mang al.

+ Ba l6p din xudt la: SELECT_SORT, QUICK_SORT va HEAP_SORT.
Méi 16p déu cé phuong thiic do:

virtual void sapxep(int *al, long n) ;

dé thuc hién hién viéc sép x&p theo theo mot thuit todn cy thé.
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+ Trong ham main() sé& tao ra mdt diy 30000 s6 nguyén mét cich nglu
nhién, sau d6 Idn lugt st dyng 3 thuit todn sdp xép @€ so sanh. Két qua
nhu sau:

Thai gian sip x€p theo thuét todn Select sort 1a: 19.20 gidy

Thoi gian sép x€p theo thujt todn Quick sort 1a: 0.11 gidy

Théi gian sap xép theo thuiat todn Heap sort la: 0.44 gidy

N¢i dung chuong trinh nhu sau:
//CT6~06

// Lop co so truu tuong

// Lop sort

#include <conio.h>
#include <stdio.h>
#include <time.h>

#include <stdlibk.h>
#include <iostream.h>
#include <dos.h>

class sort

{

protected:

int *a;

void hoan_vi(long i, long 3}
{

int tg = alil;

alil = alil;
aljl = tg:

}

public:

virtual void sapxep(int *al, long n)

{

a = al;

}

}oq

class select_sort : public sort

{

public:

virtual void sapxep(int *al, long n) ;
b

void select sort::sapxep(int *al, long n)
{

long i,3,r;

sort::sapxep(al,n);

for (i=l; i<n; ++1i)

{

r=i;

for (j=i+l; j<=n; ++j)
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if(aljl < alrl) r = j;

if(rl=1i) hoan wi(i,r);

}

1

class quick_sort : public sort

{

private:

void g_sort(long 1, long r});

public:

virtual void sapxep(int *al, long n) ;
Yo

void guick sort::q sort{long l, long r)
i

int x;

long i,3;

if {1 < 1)

{

x =af[ll; i = 1; j = r+l;

do

{

++i; =35

while (i<r && ali] < x)} ++1i ;

while (a[dl > x)} --7 ;

if (i<j} hoan vi{i,j):

} while (i<3};

hoan vi{l,3j):;

q_sort(l,j—l);

g sort{(j+l,x);

}

}

void quick sort::sapxep(int *al, long n)
i

sort::sapxep(al,n};

q sort{l,n);

}

class heap sort : pubiic sort

{

private:

void shift{long i, long n);

public:

virtual void sapxepi{int *al, long n) ;
o

void heap sort::shift(long i, leng n)
{

leng 1,r, ks

1= 2%i; r = 1+1;

if (l>»n) return;
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if (l==n)

{

if (afil<alll} hoan vi{i, 1):
return;

}

if (afll > alr]}

k = 1;

else

k = r;

if (a[i]l>=alk])

return;

else

{

hoan_vi{i,k);

shift (k,n);

}

}

void heap sort::sapxep(int *al, long n)
{

long i;

sort::sapxep(al,n);

/* Tac dong */ ,
for (i=n/2 ; i>»=l; --i} shift(i,n):
/* Lap */

for (i=n ; 1i>=2; --1i}

{

hoan vi(i,1i};

shift(1l,i-1};

}

}

void main ()

{

long i,n;

struct time tl,t2;

int *a, k, tg, sec, hund;
n=30000;

a={int*) mallec{(n+l)*sizeof (int}));
if (a==NULL)

{

puts (“\nLol BN”); getech();
exit (0} ;

}

sort *s{3];

select sort ss;

quick sort gs;

heap_sort hs;

5[0j=&s5; s{l]=&qgs; s[21=&hs;

Lgp trinh C++
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clrscr(};

for (k=0; k<3; ++Kk)

{

srand (5C00) ;

for {i=1;i<=n;++1i)

afil=rand();

gettime (&tl);

s(k]->sapxep(a,n);

gettime (&t2);

tg = (t2.ti sec - tl.ti_sec)*100 + t2.ti_hund - ti.ti hund
sec = tg / 100;

hund = tg % 100y

printf(™\n Sap xep %d &%d %d %d %d”,k+1,
t2.timsec,tZ.ti_hund,tl.timsec,tl.ti_hund);
printf(*\n Sap xep %d Tholi gian %d sec %d hund”,
k+1,sec, hund) ;

}

getch();

}
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THAO TAC TREN CAC TEP TIN

Vi trong C++ van st dung cdc ham ctia C nén chuong nay sé
trinh bdy cdc thao tdc trén (8p nhit: tgo mdt 1ép mdi, ghi dit liéu
t bo nhd lén tép, doc dii lidu ti tép vao bo nhd,... Cic thao tic tép
dulgc thyc hién nho cde ham thu vién. Cdc ham nay dugc chia thanh
hai nhém: cdp 1 v cdp 2. Mbi ham (dix cdp 1 hay cdp 2) déu c6 thé
truy xudt theo cd hai kiéu nhi phin va van bdn (xem §2). Tuy nhién
viéc chon kiéu phit hgp cho mébi ham 1d cdn thiét.

Céc ham cdp 1 (con goi ld cdc hdm nhdp/xudt hé thong) thuic
hién viéc doc/ghi nhu DOS.

Céc ham cdp 2 dudc xdy dyng tii cdc ham cdp 1 nén dé si dung
vit ¢ nhiéu khd ndng hon.

Do cdc ham cdp 2 c6 nhigu kiéu truy xudt va dé dung hon so véi
cdc ham cdp 1, nén trong chuong trinh C cdc ham cdp 2 duge va
chudng hon. Mt khdc vi cdc ham cdp 1 6 miic d¢ sdu hon, gén DOS
hon nén toc do truy nhip sé nhanh hon.

Dudi ddy sé trinh bay hé théng truy xudt cdp 2. Cdc ham vao/ra
cdp 1 cling nhy mot vai vin dé khdc lién quan dén tép trong C, néu
ban doc quan tdm cé thé tim doc cudn:

“Ky thudt ldp trinh C - Cd s6 va ndng cao” cia GS. Pham Vin At.

§1. KIéU_NHAP XUAT NHI PHAN VA VAN BAN

Trudc khi gidi thiéu céc kiéu xudt nhdp nhi phan va vin ban ching ta cling
cin bi€t ciu tric chung cia mot tép tin trén dia. Mot tép tin (di né dugc xy
dung béng cich nao) don gidn chila mét diy cac byte (cé gid tri tit 0 dén 255)
ghi trén dia. S6 byte ctia diy chinh 1a d¢ dai cha tép.

1.1. Kiéu nhi phin

1.1.1. Bao toan di liéu. Trong qud trinh nhap xuit dii liéu khong bi bién
déi. D liéu ghi trén tép theo cdc byte nhi phan nhu trong b nhé.
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1.1.2. Ma két thuc tép.

Trong khi doc, néu gip cudi tép thi ta nhén dugc ma két thic tép EOF
(dinh nghia trong stdio.h bing -1) va ham feof cho gid tri khac khong. Tai sao
lai chon s6 -1 lam mé két thic tép? Ly do rit don gian: Néu chua gép cudi tép
thi sé doc dugec mot byte c6 gid tri tif 0 dén 255. Nhui véy gia tri -1 sé khong
triing véi bat ky byte nao doc dugc tii tép.

1.2. Kiéu vin ban. Kifu nhép xudt vin ban chi khéc kifu nhi phan khi xi
Iy ky tu chuyén dong (ma 10) va ky t md 26. Déi véi cac ky ti khéc, hai kiéu
déu doc ghi nhu nhau.

1.2.1. M4 chuyén dong:

- Khi ghi, mét ky t¢ LF (ma 10) dugc chuyén thanh 2 ky tg CR (ma 13)
va LE

- Khi doc, 2 ky ty lién tiép CR va LF trén tép chi cho ta mét ky ty LE

Vi du xét ham

fputc(10,fp);

Néu tép fp md theo kifu nhi phan, ham sé ghi 1én tép mdt ky ti ma 10.
Nhung néu fp mé theo kiéu vin ban thi ham ghi lén tép hai mi a 13 va 10.

Piéu niy chii yéu dé€ phi hgp véi DOS, vi cic dong trén tép vin ban cta
DOS dugc két thiic béi hai ma 13 va 10.

1.2.2. M két thic tép.

Trong khi doc néu gip ky ty ¢d ma 26 hodc cudi tép thi ta nhan dugc ma
két thiic tép EOF (s8 -1) va ham feof{fp) cho gia trj khédc khong (s6 1). Diéu
nay c6t d€ phit hop véi mét 56 hé soan thao (nhu C, Pascal). Tép soan thdo
trong cac hé nay két thdc bdi ma 26.

1.2.3, Tép viin ban clia DOS. Kiéu vin ban trong C tao ra cdc tép vin ban cé
ciu tric nhd céc t&p vin ban chudn cla DOS. Cac hé soan thao cia C, Pascal,
Foxpro, Sidekick ciing tao ra céc tép nhu vay. Nhu viy cé thé ding tép vin ban
dé€ nhan k& qué ti mét chuong trinh C dimg cho chuong trinh Pascal. Mot
iing dung khac cia kifu nhip xuit van ban la: Céc két qua clia chuong trinh
cd thé dua ra mét tép van ban, r6i in tép nay & bt ky chd ndo khdc ¢ mdy in.

1.3, Vi dy minh hoa

Chuong trinh sau tao 2 tép ¢ tén 1a vb va np. Trong chuong trinh ding
cac ham:

+ fopen d€ mé& tép,

+ fputc @€ ghi mot ky 1y 1én tép,

+ fclose d€ déng tép.

#include <stdic.h>
main()
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{

FILE *fvb, *fnp; /* Khai béo 2 bién

con trd tép */
/* M@ tép vb dé ghi thec kidu vin ban
‘gidn con trd tép cho bién fvb */
fvb=fopen (“vb”, “wiL"} ; .
/* M& td&p np d& ghi theo kidu nhi phén
gan con trd tép cho bidn fnp */
fnp=fopen (“np”, “wb"} ;
/* Ghi cac ky tu 1&n tép fvb */
fputc (A’ , fvb);
fputc (26, fvb);
fputc (10, £vb);
fputc (B’ , fvb);
/* Ghi cédc ky tw lén tép fap */
fputc{*a’, fnp);
Fputc (26, £np) ;
fputc (10, £np) ;
fputc{('B’, fnp)

fclose (Evb) ; /* Bdng tép fvb */
‘fclose (Enp) ; /* Déng tép fnp */
Két qua:

+ Tép vb c6 cac ky ty ing v6i cdc ma: 65 26 13 10 66
+ Tép np cé cac ky tu dng véi cdc mi: 65 26 10 66

Lip trinh C++

Chu ¥: Néu dung kiéu vin ban d€ doc tép vb hay tép np, thi ta chi nhén

duge mot ky tu dau (md 65) vi khi gap ky ty thi hai (méa 26) thi ta nhéin dugc
mi két thiuc EOF

1.4. Mot vi duy khdc. Trong muc 1.3 d4 nhic nhd rang muén doc tit ca cac

#include <stdio.h>
main{) '
‘ { :
FILE £f: /* Khai béo bié&n con trd tép */

/* M& tép sl dé& ghi theo kidu
vin ban. Gin tép sl v&i con trd £ */
f=fopen (“sl”, "wt”):

/* Ghi 3 dong 1é&n tép f */

fprintf (£, "%2d\n%2d\n%2d", 56,7, 8} ;
/* Déng tép */ '

fclose(f); /* Bbéng tép £ */

}

ky tu clia tép, ta cin ding ham fgetc theo ki€u nhi phin. Ta xét thém mot vi
du niia d€ thay viéc chon kiéu la cdn thiét. Xét chuong trinh:
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Ham fprintf dua két qua ra tép theo cich nhu ham printf. Vi tép f mé& theo
kiéu vin ban nén ky tu xudng dong “\n’ dugc ghi thanh 2 ma 13 va 10. Két qua
14 10 ky ty {ing véi cdc ma sau dugc ghilén tép:

53541310325513 103256

(53 14 ma cta chit 56 5, 32 14 mé ctia khoang tréng,...)

CAu triic trén cia tép sl pht hgp véi DOS, vi vay khi dung 1énh type (clia
DOS) c6 thé cho hién hay in ndi dung ctia tép sl thanh 3 dong.

Béy git néu ta m& tép sl theo kiéu nhi phén bang cach dung cau lénh:

f=fopen(“sI’ywb”);

thi tép sl sé gobm 8 ma saw:

5354 1032551032 56

Céu tric nay khong phi hgp véi DOS va khi ding 1énh TYPE sé khéng

nhén dugc 3 dong mong mudn.

§2. GIGI THIEU CHUNG VE CAC HAM XU LY TEP

Céc ham cfp 2 st dung cdu tric FILE va mi két thic EOE tat ca déu dugc
khai bdo vi dinh nghia trong <stdio.h>. Ma EOF bang (-1) con cdu tric FILE
g6m céc thanh phén ding d€ quan ly tip tin nhu:

+ level cho biét ¢6 con di iéu trong viing dém khong;

+ bsize d6 16n viing dém (méc dinh 1a 512 byte);

+ flags céc c¢ trang thai;

Méc di méi ham déu c6 thé diing ca hai kifu, nhung nhu dé ndi & trén,
viéc lua chon kifu d€ diing cho méi ham 14 cin thiét d€ tranh nhim lan, sai
sdt. Duéi ddy ching ta sé phan loai cdc ham theo sy lga chon nay.

2.1. Cac ham dung chung cho ca hai kién

1. fopen dung d€ mé tép. Trudc khi 1am viéc véi tép cin phai ma né.

2. fclose dung dé€ déng tép. Can ddng tép trudc khi két thic chuong trinh
hay khi khéong lam viéc voi tép nita.

3. fcloseall dung d€ déng tat ca cic tép dang md.

4. fflush dung d€ 1am sach ving dém ciia tép.

5. fllushall diing d€ lam sach ving dém ciia cic tép dang md.

6. ferror cho biét 6 16i (khéc 0) hay khong 16i (bang 0).

7. perror thong bio 16i trén man hinh (khi biét c6 16i).

8. feof cho biét 43 gip cubi tép hay chua.

9. unlink va remove diing d¢ loai tép trén dia.
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10. rewind dimg @€ chuyén con tro chi vi vé€ dau tép.

11. fseek dung d€ di chuyén con trd chi vi dén vi tri bat ky trén tép (ham
nay chi nén dung theo ki€u nhi phéan).

12, ftell cho biét vi tri hién tai cfia con trd chi vi.

2.2. Cac ham nhap xuit ky tg

Céc ham nay c6 thé ding trong kiéu nhi phén ciing nhu vin ban.

13. putc va fputc diing dé ghi ky tu 1én tép.

14. getc va fgetc dung dé€ doc ky tu tii tép.

2.3. Céc ham nhép xudt theo kiéu vin ban. Céc ham nay chi nén diing theo
ki€u vin ban.

15. fprintf dung d€ ghi dii liéu theo khudn dang 1én tép.

16. fscanf dung d€ doc dit liéu tit tép theo khuén dang.

17. fputs diing dé€ ghi mét chubi ky ty 1én tép.

18. fgets dung dé€ doc mét day ky ty tit tép.

2.4. Cac ham nhép xudt theo ki€éu nhi phan. Céc ham nay chi nén dung
theo kiéu nhj phén.

19. putw dung d€ ghi mét s6 nguyén (2 byte) 1én tép.

20. getw dung dé€ doc mét s6 nguyén (2 byte) tii tép.

21. fwrite diing d€ ghi mét s& miu tin 1én tép.

22. fread diing d€ doc mét s& mau tin tif tép.

§3. PONG MO TEP, XOA VUNG PEM VA KIEM TRA LOI

Céc ham trong muc ndy diing chung cho cé hai kifu nhi phan vi vin ban.
3.1 Ham fopen: mé tép

+ Dang ham:

FILE *fopen(const char *tén_tép, const char *kiéu);

+ Céc doi: '

Doi that nhit la tén tép, d6i tha hai la kiéu truy nhép.

Kiéu co thé cb cac gid trj sau:

{249}



Lip trinh C++

|

Kiéu Y nghia

I Sl (o Mé mdt tép dé doc theo kifn vin ban. Tép cin ton tai
néu khong s& ¢6 15i.

o gt M& mét t8p méi dé ghi theo kidu vin ban. Néu tép da
tdn tai nod bi xo4.

"a" "at" M mit 1p dé ghi bd sung theo kidu vin ban, Néu tép
chuatﬁntaiﬂﬁtaotépxnéL

"rb" Mo mét tép dé doc theo kiéu nhi phén. Tép cin tdn tai
néu khong s8 cé 15i.

"y Mé mét t8p méi dé ghi theo kin nhi phén, Néu tgp da
tn tai né bi x04.

"ab" M mét t8p d& ghi bd sung theo kiéu nhi phan. Néu tép
chuaténtaiﬂﬁtaot@pnuﬁ.

" gt Md mét tép d8 doc/ghi theo kidu vin ban. Tép cin tén
tai néu khong s8 6 16i.

M M mit t&p méi dé doc/ghi theo kiéu van ban., Néu tép
d4 tOn tai né bi xo4.

"at+" "aHt" Mé mit tép aé doc/ghi bd sung theo Xiéu viin ban. Néu
tép chua tdn tai thi tao tép moi.

"r+b" M¢ mdt t&p dé& doc/ghi theo kiéu nhi phan. Tép cén tén
tai néukhdngséeo 16i. = 7 '

Mt Mo mit tép moi dé doc/ghi theo kidu nhi phan. Néu
tép d4 tbn tai né bi xo4.

"aih" M mét tép dé doc/ghi bd sung theo kidu nhi phan.
Néu t&p chua tdn tai thi tao tép mokL

+ Cong dung: Ham dung d€ md tép. Néu thanh cong ham cho con trd kiéu
FILE ting vGi tép vita md. Céc ham céip 2 sé 1am viéc véi tép thong qua con trd
nay. Néu ¢6 161 ham tra vé gid tri NULL.

+ Cht ¥: Trong céc ki€u doc/ghi, can lam sach viing dém trudc khi chuyén
tlt doc sang ghi hoic tit ghi sang doc. Céc ham fflush va ham di chuyén déu tli
déu lam dugc chuyén nay.

3.2. Ham fclose: dong tép

+ Dang ham:

int fclose (FILE *fp);
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+ Dai:
fp 1a con trd tuong Gng véi tép can dong.
+ Cong dung: Ham diing dé déng tép. Noi dung déng tép goém:
- Ddy dit liéu con trong viing dém lén dia (khl dang ghi).
- Xod viing dém (khi dang doc).

- Gidi phdng bién fp d€ né c6 thé dimng cho tép khac. Néu thanh cdng ham
cho gid trj 0, trdi lai ham cho EOE

3.3. Ham fcloseall: dong cac tép dang mé&

+ Dang ham:
int feloseall (veid);

+ Cong dung: Ham ding d€ dong tét ca cic tép dang md. Néu thanh cong
ham cho gid tri nguyén béng s& tép déng dugc, trdi lai ham cho EOE
3.4. Ham fflush: lam sach viing dém

+ Dang ham:
int Eflush (FILE *fp);

+ Déi:
fp 1 con trd tép.
+ Cong dung: Ham diing lam sach ving dém ciia tép fp. Néu thanh cong
ham cho gia tri 0, trai lai ham cho EOE
3.5. Ham fflushall: lam sach viing dém

+ Dang ham:
int #£flushall (void);

+ Cong dung: Ham ding lam sach ving dém clia cdc tép dang md. Néu
thanh cong ham cho gia tri nguyén bing s tép dang md, tréi lai ham cho EOR
3.6. Ham ferror: kiém tra 16i

+ Dang ham:
int ferror {(FILE *fp);

+ Doi:
fpla con tro tép.
+ Cong dyng: Ham dung dé kiém tra 16i thao tac trén tép fp. Ham cho gia
tri 0 néu khong 16i, trai lai ham cho gid tri khédc khong.
3.7. Ham perror: thong bédo 16i hé thing

+ Dang ham:
void perror{const char *s);

+ Doi:
s 14 con trd trd t6i mét chudi ky .
+ Cong dung: Ham in chudi s va thong béo 16i.
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3.8. Ham feof; kiém tra cudi tép
+ Dang ham:
int feof (FILE *fp):
+ Poi: fp 1a con trd tép.
+ Cong dung: Him diing d& kiém tra cudi tép, Ham cho gi tri khdc 0 néu
gip cudi tép khi doc, trai lai ham cho gid tri 0.
3.9. Ham unlink: xod tép
+ Dang ham:
int unlink(const char *tén_té&p}:
+ D6i: 1a tén tép cin xo4.
+ Céng dung: Ham diing d€ xoa mét tép trén dia. Néu thanh céng ham cho
gid tri 0, trdi lai ham cho gid trj EOE
3.10. Ham remove: xo4 tép
+ Dang ham:
remove (const char *tén_ tép);
+ Doi: 1a tén tép cin xod.
+ Cong dyng: Ham diing dé€ xod mot tép trén dia. N6 ham macro goi t6i
unlink.
Vi du: DPoan chuong trinh sau s& mé mét tép va kiém tra 16i.
FILE *fp; /* Bién con txd tép */
/* M& tép so_lieu dé doc theo kidu nhi phén.
N&u thanh céng con trd té&p so lieu gan cho bién fp.
Cac ham s& lam viéc véi tép so_lieu théng qua fp.
Vi vdy ta cd néi tép so_lieu hay tép Ip.
*/
fp = fopen(“so_lieu”,"rb”);
/* Kiém tra 181 */
if (£fp==NULL)
perror ("LA1 khi md tép so_lieu: “);

$4. NHAP XUAT KY TU

Cdc ham nhip xuft ky tu duing dugc ca trong kiéu nhj phan va ky t, nhing
tac dung ¢6 nhiing diém khéac nhau.

4.1. Céc ham putc va fputc

+ Dang ham:
int putc(int ch, FILE *fp};
int fputc(int ch, FILE *fp);

+ D6i: ch 1a mot gia tri nguyén, fp 1a con 1ré tp.
+ Céng dung: Ham ghi 1én tép fp mot ky tyf ¢6 mi bing:
m= ch % 256 ‘ '
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trong do6 ch duge xem la sé nguyén khéng ddu. Néu thanh céng ham cho
md ky ty dugc ghi, trai lai ham cho EOR

Vi du ciu 1énh:
putc (-1, fp);

sé ghi 1én tép fp ma 255, vi dang khong ddu cha -1 12 65535,

-+ Ghi chu:

~ Hai ham trén c6 ¥ nghia nhu nhau.

- Trong kiéu vin ban, néu m=10 thi ham s& ghi Ién tép hai mi 13 va 10.
4.2. Cic ham getc va fgetc

+ Dang ham:

int getc{FILE *fp);

int fgetc(FILE *fp);

+ Déi: fp 1a con trd tép.

+ Cong dung: Ham doc mét ky ty tif tép fp. Néu thanh coéng ham cho ma
doc dugc (cd gid tri tli 0 dén 255). Néu gip cudi tép hay ¢ 16i ham cho EORE

+ Ghi cha:

- Hai ham trén ¢6 ¥ nghia nhu nhau.

- Trong ki€u van ban, ham doc mot lugt ca hai md 13, 10 va tra vé gid tri 10.

- Trong kifu vin ban, khi gip ma 26 thi ham khong trd vé€ 26 ma trd vé EOF

4.3. Cic vi du minh hoa

Vi du 1: Chuong trinh sao tép.

/*SAO TEP Ding mode nhi phin va gete, putc */
#inciude “stdio.h”

main ()

-

int ¢;

char t1[14],t2[14]);

FPILE *fli,*f2;

printf (*\n TEP NGUCN: “);

gets (tl);

printf (*\n TEP DICH "y

gets (L2} ; a
fl=fopen{tl,”rb");

if (£1==NULL)

{

printf (“\n TEP %s khong ton tai”,tl};
getch{);

exit(1);

}

f2=fopen{t2,”wb");

/* Viéc sao té&p dugc thuc hién & doan nay */
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while ({c=fgetc(fl)) !|=EQF)
fputc(c, £2) ;

fclose(fl);

fclose (£2) ;

1

Chuong trinh thyc hién sao tép theo thuit toan saw:

1. Poc mdt ky ty clia tép f1, két qua dit vao bién c.

2. Néu ¢ bang EOF thi két thic.

Néu ¢ khac EOF thi ghi ¢ vao tép {2 rdi trd lai 1.

Nhién xét 1. Néu trong chuong trinh trén ta thay bing kiéu nhip xudt vin
ban, thi chi cac byte ditng trudc ma 26 ddu tién cta tép f1 dulgc sao sang tép £2.

Nhén xét 2. Néu dung ham feof va thuét todn:

1. Néu feof(f1) khic khéng thi két thic, tréi lai chuyén xudng 2.

2. Doc mét ky ty tii tép f1, ghi 18n tép £2, r6i trd lai 1, thi nhan dugc doan
chuong trinh:

while (!'feocf(fl))

fputc {(fgetc (£fl},£2);

Nhung doan chuong trinh sau khéng that ding. Tép f2 s& dai hon tép f1
diing mdt byte c6 gid tri 255. Ly do ciing dé gidi thich. Gia st t¢p f1 cé ding
mot ky td ma 65, khi d6 thuét todn sé dién ra nhu sauw:

1. Dau ti dang trd vao ky tu A nén feof(fl) = 0, chuyén xudng 2.

2. Docky ty A ctia {1 va ghilén £2, tré lai 1. _

3. Pdu doc dit & cudi tép f1 nhung chua cé thao téc doc nén feof(fl) van
bang 0, chuyén xudng 2.

4. Boc mdt ky ty ciia f1. Khi d6 ta nhén dugc -1. Ghi -1 1én £2 thi ma 255
sé dugc ghi. Ngoai ra, do khi doc tit f1 gip phai cudi tép nén lic nay feof(f1)
khéc 0.

Dén day thuit todn két thic.

Vi du 2: Chuong trinh cho hién [én man hinh cac ky ty chia tép. Trén mbi
dong dit 10 ky tu. Méi ky ty s& duge thé hién bdi 2 thong s6 14 ma va dang ky
tu. Sau khi cho hién 24 dong thi chuong trinh tam diing. Bim phim bét ky dé
xem tiép.

/*DOC TEP*/

finclude “stdiec.h”

#include “conic.h”

main ()

{

int ¢,i,k;
char tep([l4];
FILE *fp;

{254}



Lip trinh C++

printf(®\n TEP NGUON: “); gets(tep}:
fp=£fopen {tep, “rb”);
if (fp==NULL)
£
printf {*\n TEP %s khong ton tai”,tep);
getch{); exit(l);
}
i=0; k=0; clrscr();
while ((c=fgetc{fp}) !=EOF)
{ /* In ma */
printf (*%-4d“,c};
if (c<32) c=46;
printf(“%-dc”,c); ++i; /* In ky tu */

if{i==10)
{
1=0; ++k;s
}
1£ (k==24)

{
getch{); k=0; clrscr{);

}

}
fclose {fp);

H

§5. CAC HAM NHAP XUAT THEO KIEU VAN BAN

Cac ham trong muc nay chi nén ding theo kiéu vin ban.

5.1. Ham fprintf: ghi dit lién theo khndén dang -

+ Dang ham: _ '

int fprintf (FILE *fp,const char *dk,...};

+ D6i: ' '

fp 1a con trd tép,

dk chtia dia chi ciia chudi diéu khién, ‘

.. 1a danh sich cdc d6i ma gi4 tri clia chiing c4n ghi 1én tép.

Chudi di¢u khién va danh séch d6i c6 cliing ¥ nghia nhu trong ham printf.

+ Céng dung: Gié trj cdc d6i dugc ghilén tép fp theo khuén dang xac dinh
trong chuéi diéu khién dk. Néu thanh cong, ham trd v& mét gid tri nguyén
bang s6 byte ghi Ién tép. Khi c6 16i bam cho EOF Ham lam viéc giéng nhd
printf.

+ Vi dy: Xét chuong trinh:
#include <stdio.h>
main{)

{
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FILE *f;

int 1i;

f=fopen{“text”, "wt"”};

fprintf (£, “Cac dong”);

for (i=1;i<=2;++1)

fprintf (£, "\nDong%2d”,1i);

fclose {f};

}

Chuong trinh trén sé tao ra tép vin bin text gém 3 dong véi ndi dung
nhu sau:

Cac dong

Dong 1 Dong 2

5.2. Ham scanf: doc dii liéu tf tép theo khudn dang

Dang ham: '

int fscanf (FILE *fp, const char *dk, ...);

+ Déi:

fp 1a con tré tép,

dk chiia dia chi ctia chudi diéu khién,

... la danh sdch cdc d6i chida két qua doc duoc tif tép.

Chudi diéu khién va danh sach d6i c6 ciing ¥ nghia nhu trong ham scanf.

+ Cong dung: Doc dit liéu tir tép fp, bién d6i theo khudn dang (dic ta)
trong dk va hiu két qui vao cic ddi. Ham lam viéc giéng nhu scanf. Ham trd
vé mdt gia tri bang s6 trudng dudc doc.

+ Vi du 1: Gia sti co tép kifu vin ban “da_giac.sl” chifa thong tin v€ mét da
gidc. Tép gébm n+1 dong voi ndi dung sau:

Dong 1: n o (sf)’dmh)

Dong 2: xlyl (toa d6 dinh 1)
Dong 3: x2y2 (toa d6 dinh 2)
Dong n+1: Xn yn (toa do dinh n)

Chuong trinh sau sé doc s6 dinh va toa dd céc dinh tii tép “da_giac.sl”
finciude <stdio.h> '
main ()

!
FILE *f; int i,n;
float x[5C1,vI[501;
f=fopen(“da_giac.sl”,"rt");
fscanf (£, “%d”, &n) ;
for(i=l;i<=n;++1i)
fscanf (£, "%f%f"”, &x[i], &vI[il);
fclese(f);
}
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+ Vi du 2: Gid sti c6 mot diy s6 nguyén ghi trén tép “sLsl”. Gifia hai s
nguyén cd it nhit mét khoang tréng hay cac ddu xudng dong. Yéu ciu doc va
in ra man hinh day s6 néi trén.

Ta phén biét hai trudng hop:

1. Sau chii s6 cudi cting l1a ma 26 hay cudi tép. |

2. Sau chit s6 cudi ciing cé it nhit mdt khodng tréng hay cic diu xuéng
dong.

Duéi day 13 hai chlicmg trinh ting vé6i hai tritng hgp néu trén.

/* Doc diay sd theo trudng hop 1 */

#include <stdio.h>

main (}

{

FILE *f; int c:

f=fopen (“sl.gi"”,"r");

while{!feof (£))

{

fscanf{f,”%d"”, &c);

printf {("\n%d”,c);

1

fclose(f);

getch () ;

}.

/* Poc day sb theo trudng hop 2 */

#include <stdioc.h>

main ()

{

FILE *f; int c¢:

f=fopen(“sl.sl1”,"r"};

while (1)

{

fscanf (£, 7%d"”,&c);

if (feof(f}) break;

printf (*\n%d”,c);

}

felose(f);

getch () ;

}
5.3. Ham fputs: ghi mdt chudi ky tu 1én tép

+ Dang ham:
int fputs(const char *s,FILE *fp);

+ Do
s 14 con trd tré t6i dia chi ddu clia mot chudi ky tu két thic bang ddu 0’
fp Ia con trd tép.
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+ Cong dung: Ghi chudi s 1én tép fp (ddu \0’ khong ghi lén tép). Khi thanh
cong, ham trd vé ky ty cudi cing dugc ghilén tép. Khi ¢6 16i ham cho EOF.
+ Vi dw: Chuong trinh sau sé nhép cic dong ky i tit ban phim va ghl lén
tép “dong_vb”

/* ghi céAc dong vdn ban 1lé&n tép */
f#include <stdio.h>
finclude <conio.h>
main (}
{
int i=0;
char d[256];
FILE *f;
f=fopen (“dong_vb","w"};
clrscr(};
while (1}
{
i
printf ("\nDong %d (Bam Enter \

ket thuc): “,1i):
gets (d);
1E{d[C]=="\0")

break;
if{i>1)
fputc (10, £);
fputs(d, f);

}
feclose (D) ;
}

5.4. Ham fgets: doc mot day ky tu tif tép

+ Dang ham:
char *fgets(char *s, int n, FILE *fp);

+ Doi:

s 1 con trd (kiéu char) tré t6i mot viing nhé &t 16n dé€ chia chudi ky ty
doc tii tép.

n 14 s8 nguyén xéc dinh d6 dai cyc dai ctia ddy cin doc.

fp 1a con tré tép.

+ C(A)l‘lg. dung: Poc mét day ky ty tit tép fp chita vao viing nhd s.

Viéc doc két thiic khi:

- Hoac da doc n-1 ky tuy.

- Hotic gip dfu xuéng dong (Cip mé 13 10). Khi d6 mé 10 dugc dua vao
xdu két qua.

- Hoic két thiic tép.
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Xéau két qua sé dugce bd sung thém dfu hiéu két thiic chudi \0’
Khi thanh céng, ham trd dia chi viing nhén két qua Khi c6 16i hodc gap
cudi tép, ham cho gid trf NULL.

+ Vidw: Chudng trinh sau s€ doc cic dong ky tu trén tép “donngb (xem

5.3) v in ra man hinh.

/* Doc céac dong ky tu
trén tép vian ban */

#include <stdic.h>
#include <conio.h>
main (}
{
int i=0;
char d[236]1;
FILE *f;
f=fopen (“dong vb","r”);
clrscr{):
while (! feof {f})
{
++i;

" fgets (d,256,f);
printf ("Dong %d: %s”,4i,d};
}
felose (£);
getch{);
}

$6. TEP VAN BAN VA CAC THIET B] CHUAN

Cé thé dung cic ham nhap xuflt vén ban (theo kiéu vin ban) trén chc thtet
bi chuén. C d4 dinh nghia cdc tép tin va con trd tép ting vdi cAc thiét bi chuan
nhai sau:

Tép | Contrd | Thiéthi

ins tdin Thiét bi vao chufin (ban phifm)
out stdout “Thiét bi ra chun (man hinh)

err stderr Thiét bi 16i chudn (mén hln'ﬁ) o
prn | stdpm | Thiétbiin chudn (méyin) =

Khi chuong trinh C bat ddu lam viéc thi cic tép nay dugce ty dong mé, vi
vy c6 thé diing cic con trd néu trén d€ nhap xudt trén cac thiét bi chudn.
Dudéi day Ia mot chuong trinh minh hoa:
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/* Chucong trinh minh hoa cach ding céc cen
trd tép tin chudn */

#include “stdic.h”

#include “conic.h”

main (}

{

char ht[251;

float diem;

int ns;

printf (“\nHo ten: “);
fgets (ht, 25, s5tdin);

printf (*\ndiem va ns: “};

fscanf (stdin, "$£%d4”, &diem, &ns) ;
fputs (ht, stderr);

fprintf (stdout, “Diem %f ns %d”,diem,ns);
}

§7. CAC HAM NHAP XUAT THEO KIEU NHI PHAN

Cac ham trong muc nay chi nén dung theo kiéu nhi phén.

7.1. Ham putw: ghi mét sé nguyén

+ Dang ham:

int putw(int n, FILE *fp);

+ Dai:

n 12 gia tri nguyén,

fp la con trd tép. ,

+ Céng dung: Ghi gié tri n 1&n tép fp dudi dang 2 byte. Néu thanh cong,
ham tra vé s6 nguyén dugce ghi. Khi c6 16i ham trd vé EOE

7.2. Ham getw: doc mdt s6 nguyén

+ Dang ham:

int getw(FILE *fp};
+ Dot
fp 1 con tro tép.

+ Cong dung: Doc mdt s§ nguyén (2 byte) ti tép fp. Néu thanh cong, ham
tra vé€ s6 nguyén doc dugc. Khi 6 16i hodc gip cudi tép, hm tra vé EOF.

+ Vi du: Chuong trinh sau minh hoa cich diing céc ham putw va getw. Diu
tién ghi mot diy sd nguyén 1én t&p “so_ng’, sau d6 doc cic s6 nguyén tii t€p
nay va in ra man hinh,

/*  Chuong trinh ghi, doc s& nguyén

minh hoa céch ding céc ham: putw va getw */

$include “stdic.h”
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#include “conio.h”
main ()

{
FILE *f;
int i;
/* Ghi caéc sd nguyén */
f=fopen{“so_ng”,”wb”);
for{i=1000;1<=1010;++1)
putw (i, f);
fclose(£f);
/* Poc cac sb nguyén */
clrscri);
f=fopen(“sc_ng”,”rb”);
while ((i=getw (L)) |=EQF)
printf (“"\n%d",1);
fclose(f);
} _
7.3. Ham fwrite: ghi cic mau tin lén tép

+ Dang ham:

int fwrite(wvoid *ptr, int size, int n, FILE *fp);

+ Poi .

ptr 13 con {ro trd t6i viung nhé chia dit liéu cin ghi,

size la kich thudc clia mau tin theo byte,

n Ja 86 mau tin c4n ghi,

fp la con trd tép.

+ Cong dung Ghi n mAu tin kich thuéc size byte tii viing nhd ptr. len tép
fp. Ham trd v€ mét gia tri bing s6 mau tin thyc sy ghi dugc.

7.4. Ham fread: doc cdc mau tin tif tép

+ Dang ham:
int fread(veid *ptr, int size, int n, FILE *fp);

+ DEi:

ptr Ja con trd tré t6i viing nhé chita dit liéu doc dugc,

size 1a kich thudc cia mau tin theo byte,

n 14 s§ mau tin cén doc,

fp 14 con tro tép.

+ Coéng dung: Poc n miu tin kich thudc size byte tit tép fp chita vao viing
nhé ptr. Ham trd vé€ mot gid trj bang s6 méu tin thyc sy doc duge.

Céc vi dg minh hoa fwrite, fread.

Céac ham fread, fwrite thudng dung d¢€ doc ghi cac d6i tugng c6 cling do
Ién nhu ciu tric, s6 thyc,... . Dudi day 1a 3 vi dy minh hoa.
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Vidy 1: Chuong trinh dudi day thuc hién viéc sao tép béng cic ham fread
va fwrite.
/* SAO TEP -dung fread, fwrite */
#include “stdio.h”
main (}
{
int n;
char £1[141,t2{14],c[1000];
FILE *£fl,*£2;
printf (*\n TEP NGUON: *“);
gets (ti};
printf (“\n TEP DICH: “};
gets (L2}
fi=fopen (tl,“rb”};
if (£1==NULL)
i .
printf (“\n TEP %s khong ton tai”,tl):;
getch (};
exit(1l};
!
f2=fopen (t2, “wb") ;
while ( (n=fread{c,1,1000,f1))>0 )
fwrite(c,1,n,£2};
fclosé (£f1);
fclose (£2);
H
Vi dy 2: Chuong trinh dudi day minh hoa cich dung cic ham fread va
~ fwrite d€ ghi doc mét ddy n phin i (nguyén, thyc, cdu tric).
./* Ding fread va fwrite && ghi doc mét diy n phan tir */
#include “stdio.h”
#include “conio.h”
typedef struct
{
char ht{25];
int ns;
} hs;
/* Ehai bdo vA khdi diu mang clu tric ds */
hs ds{50]={
(", C},
{*Pham Thu Huong”,1976},
{“Nguyen Viet Dung”,1%78},
{“*Thanh Tam”,19874}
1i
main{)
{
FILE *fp;
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float x[50]; int al[501];
int i;
/* Gan gid tri cho al[i] v& x[i] */
for(i=1;i<=10;++i}
alil=100*%i;
for(i=L1;i<=5;++1)
®%[i1=1.0/4i;
/* Gnhi mang a, x va ds to
phan t¥ <6 chi sb 1 */
fp=fopen {(Mmang.sl”, "wb"};
fwrite(a+l,sizeof{int),10,fp);
fwrite (x+1,sizeof (float), 5, fp);
fwrite (ds+l,sizeof (hs), 3, fp):
feolose (£p) ;
/* Boc tir £ép vA dua ra mang ti
phin ta chi s& 11 */
fp=fopen{“mang.s1”, "rb");
fread(a+ll,sizecf (int), 10, fp);
fread(x+1l, sizecf (float),5,£fp)
fread{ds+11, sizeof (hs),3, fp};
feiose (fp):;
/* In */
for(i=11;i<=20;++1i)
printf (“\n%d”, alil);
for(i=11;i<=15;++1)
printf ("\n%f”, xi{il):
for (i=11; i<=13; ++i)
princf ("\n%s %d4d”, dsi{i].ht,ds[i].ns);
} ' .
Vi du 3: Chuong trinh dudi &y minh hoa céch dung:cic ham fread va
fwrite d€ ghi doc cc ciu trac (chua biét r6 s6 higng 14 bao nhiéu).
/* doc/ghi cdu tric bing fread fwrite */
#include “stdio.h”
#include “conio.h”
typedef struct
{
char ht[25];
int ns; ’
} hs;
main ()
{
FILE *fp;
hs h;
/* Nhap s4 1iéu t% ban phim rdi ghi 1lé&n tép */
fp=fopen{“hs.sl”,”"wb");
while {1}
{

(263}



Lap trinh C++

printf (“\nHo tern (Bim Enter k&t thac): “);
gets (h.ht);
Lf{h.ht[0]=="\0")
break;
printf (™"\nNam sinh “);
scanf (“"%d%*c”, &h.ns) ;
fwrite (&h,sizeof (hs), 1, fp};
}
fcilose (fp)
/* Boc dit 1iéu ti tép vd in ra man hinh */
fp=fopen (“*hs.sl”, "rb”);
while( fread(&h,sizeof(hs),1, fo)>0)
printf (*\n%s %d”,h.ht,h.ns);
fclose {fp);
}

§8. NHAP XUAT NGAU NHIEN

MBbi tép khi dang m& c6 mét con trd chi vi (File position locator) diing dé
xac dinh vi tri doc ghi trén tép. Kli mé& tép tin d€ doc hay ghi, con trd chi vi
ludn luén & ddu tép tin (byte 0). Nhung néu tép dugc md theo mode “a” thi
con trd chi vi & cudi tép d€ ghi thém di liéu vio tép ndy. Viéc nhip xuit dif
liéu duoc bit dau it vi tri hién tai clia con trd chi vi va sau khi hoan thanh thi
con trd nay dich chuyén mét sd byte chinh béng s6 byte di doc hay ghi. Nhu
vay viéc nhép xudt duge tién hanh tudn ty theo chiéu tif ddu dén cudi tép tin.

Trong muc nay s& néi cich di chuyén con trd chi vi dén vi tri mong mudn,
nhd& d6 ta ¢6 thé nhép xudt tai bit ky chd nao trén tép tin. Cach lam nay goila
nhip xuft ngdu nhién (Random Access I/O) rit tién 1gi cho viéc slia chila, b
sung dif liéu tryc ti€p trén tép.

8.1. Him rewind: chuyén con trd chi vi vé diu tép

+ Dang ham:

void rewind (FILE *fp);
+ Doi:
fp 14 con trd w€p.

+ Céng dung: Chuyén con trd chi vi clia tép fp vé dau tép. Khi d6 viéc nhap
xudt trén tép fp dugc thyc hién tii diu tép.

8.2.Ham fseek: di chuyén con trd chi vi dén vi tri mong mudn

+ Dang ham:

int fseek(FILE *fp, long sb, int xp);

+ Déi:

fp 14 con tx6 tép,

sb 12 s8 byte cn di chuyén,
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xp cho biét vi tri xudt phat ma viéc dich chuyén dugc bit dau
tit déy. xp c6 thé nhén cdc gia tri sau:

xp = SEEK SET hay 0: Xudt phat tir diu tép.

xp = SEEK CUR hay 1: Xvét phat tu vi tri hién tai cua
con tré chi vi.

xp = SEEK END hay 2: Xudt phat tir cudi tép.

+ Cong dyng: Ham di chuyén con trd chi vi clia t&p fp tit vi tri xdc dinh béi
xp qua mdt s8 byte bing gid trj tuyét d6i ctia sb. Chiéu di chuyén 13 vé cudi tép
néu sb duong, tréi lai sé di chuyén vé phia déu tép.

Khi thinh cong him trd vé gid trj 0. Khi c615i ham tra vé gid tri khéc khong,

+ Cht ¥: Khong nén dung fseek trén kiéu véin bén, vi sy chuyén déi ky ty
sé Jam cho viéc dinh vi thiéu chinh xac.

8.3. Ham ftell: cho biét vi tri hién tai ciia con trd chi vi

+ Dang ham:

long ftell (FILE *fp);
+ Péi:
fp 14 con tro tép. .

+ Cong dung: Khi thanh c6ng ham cho biét vj tri hién tai ciia con trd chivi
(byte thi mdy trén tép fp). $6 tha tit clra byte dugc tinh tif 0. Khi ¢6 16i ham
tra vé -1L.

+ Minh hoa: Cic vi duy sau sé giai thich thém cdch lam viéc ctia ham fseek
va ftell.

Gié sii tép fp c6 3 ky i lan lugt la A, Bva C.

1. Sau ciu lénh

fseek {fp, 0, SEEK_END) ;

thi con trd chi vi & cudi tép va fteli(fp) = 3.

2. Sau cdu lénh

fseek{fp, -1, SEEX _END);

thi con tré chi vi dit tai C va feell(fp) = 2.

3. Sau cu lénh

fseek (fp, 0, SEEK_SET);

" thi con trd chi vi dit tai A va ftell(fp) = 0.

Hai vi du minh hoa.

+ Vi du 1: Chuong trinh dudi day ding cic ham fseek va ftell € xic dinh
do dai chia tép bat ky.

/* bung fseek, ftell xac dinh do dai tep tin */

#include “stdio.h” '

#include “conio.h”
main{)
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{
FILE *fp;
loeng n;
char tep([l4]:;
clrscr();
printf (*\nTen tep: “); geis({tep);
fp=fopen {tep, "rb");
if (fp==NULL)
{ .
printf (“*\nTen %s khong ton tai “,tep):
exit(l);
}
fseek {fp, 0, SEEK_END} ;
n=ftell (fp) ;
fclose (fp) s
printf (“*\nDo dai cua tep %s la %1ld byte”, tep,n):
1
+ Vi du 2: Chuong trinh duéi diy diing cdc ham fseek, ftell, fread va fwrite
dé 16 chiic mét hé quan tri dit liéu véi 4 chiic ndng: tao mdi, bd sung, stia chita
va xem dit Héu.
/*
Dung c&c mode wb, ab, rb, r+b va cdc ham £
write, fread, fseek, ftell d& td chiic co s& dir liédu

*/

#include “conio.h”

#include “stdio.h”
void taomoi {void);
void bosung{void);
void suachua{void};
void xem(void) ;

typedef struct

{

char ht[25];

int bl;

float nc;

} person;

long size = sizeof {person);
main (}

{

int sg;

while {1}

{

clrscr{);

printf {*\nl.Taoc moi”};

printf {*\n2.Bo sung”);

printf (™\n3.5%ua chua”);

printf{*\nd.Xem du lieu”);
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printf {(*\n5.Ket thuc”});
sg=getch (};
if{sg=="1")
taomol () ;
else if (sge=’2')
bosung () ;
eilse if (sg=='3")
suachua () ;
else if (sg=="4")
xem{);
else
{
clrscr():
exit(1});
1
}
}
void taomoi {void}
{
person ch;
FILE *fp;
int n=0;
fp=fopen (“dscb.sl”, "wh") ;
while (1)
{
clrscr();
printf (“\nNguoi thu %$d\n\n",n+1);

printf (“*\nHo ten (Bam Enter ket thuc): “};

gets (cb.ht) ;
if{cbhb.ht[0]==0) break;
printf (“\nBac luong: “};
scanf (“%d”, &ch.bl);
printf (“\nNgay cong: “);
scanf ("% {£%*c”, &gcb.nc);
++n;
fuwrite (&chk,size, 1,fp);
}

fclose {(fp);
}
void bosung (void)
( .
person cb;
FILE *fp;
lcng n;
fp=fopen{“dscb.sl”,"ab”};
/* Xac dinh n = so ban ghi */
fseek(fp, 0, SEEK_END) ;

Lap trinh C++
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n=ftell (fp)/size;

while (1)

{

clrscr () ;

printf (“\nNguoi thu %ld\n\n”,n+1);

printf (“\nHo ten (Bam Enter ket thuc):

gets{ch.ht);

if(cb.ht[0]==0) break:;

printf ("\nBac lucng: “);

scanf (“%d”, &cb.bl);

printf (“\nNgay cong: *);

scanf (“"%f%*c”, &cbh.nc) ;

++n;

fwrite(&ch,size, 1, fp):

}

fclose (fp) ;

}

void suachua (void)

{

person cb;

FILE *Zp; long i,n;

if{ (fp=fopen(“dscb.sl”,”r+b"))==NULL)
{

printf ("\nChua co du lieu”);
return;

}

/* ¥ac dinh n = so ban ghi */
fseek {fp, 0, SEEK END);

n=ftell (fp)/size;

while (1}

{

clrscr(}s

printf (*\nSua nguoli thu {n<=%1d)”,n);
scanf (“%1d%*c”, &1}
LE(i>0&&i<=n)

{

fseek (fp, (i~1) *size, SEEK SET);
fread (&ch,size, 1, fp);

printf ("\nSo lieu hien tai:");
printf (“\nHo ten: %s”,cb.hi);
printf (“*\nBac luong: %d”,cb.bl);
printf (*\nNgay ccng: %0.2f",cb.nc);
printf (“\n\nSua la:");

printf (*\nHc ten {(Bam Enter \
ket thuc): “);

gets{cb.ht); _
if(chb.ht[0]==0) break;
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printf (“\nBac luong: “);
gscanf (“%d”, &ch.bl);
printf (“\nNgay cong: “);
scanf (“&%f£%*c”, &ch.nc) ;
printf {(“\nCo Ghi sua ? - C/K");
if (toupper (getch () }=="C")}
{
fseek (fp,m, SEEK SET) ;
fwrite (&chb,size, 1, fp);
1

}
1
fclose (£p);
1

vold xem{void}

{

person cb;

FILE *fp;:

int i=0;

if( (fp=fopen{“dscb.sl”,"rb”))==NULL}
{

printf {™\nChua co du lieu”};

return;

}

clrscr{);

while( fread(&cb,size, i, fp}>0.)
{ .
++1i;

printf (*\n\nNguoi &d”,i}:

printf {(*\nHo ten: %s”,cb.ht);
printf (“\nBac luong: %d4d”,cb.bl);
printf (*\nNgay cong: %0.2f"”,cb.nc};
}

fclose (fp);

getch();

}

§9. TAO TEP, PONG MG TEP VA KIEM TRA LOI
10.1. Ham creat: xiy dung tép méi

+ Dang ham:
int creat(const char *fname, int amode):;

+ Doi: _

D6i thit nhit 1a tén tép, ‘

Déi thi hai 1a thudc tinh tép. Cic gid tri thudng ding ciia amode (dinh
nghia trong sys/stat.h):
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S_IREAD Tép chi doc. Sau nay khong thé xo4, stia, bd sung.

S_IWRITE Tép dé€ ghi. Sau nay c6 thé xo4, siia, b3 sung.

+ Cong dung: Xéy dung tép mdi c6 tén cho bsi ddi thit nhét va c6 thude
tinh cho bdi amode. Trong trudng hgp tép da ton tai:

- Néu tép dé ghi, thi nd bi xo4,

- Néu tép chi doc, thi bj 16i.

Khi ¢d 16i, ham tra vé -1.

Khi thanh céng, ham tra vé s hiéu tép (handie). S8 hiéu nay c6 thé ding
trong ham write d€ ghi théng tin ién tép (ngay cd khi amode = S_IREAD).
Kiéu ghi dugc xac dinh bdi bién _fmode (dinh nghia trong fenth h va stdlib.h).
Gi4 tri mic dinh ctia _fmode la O_TEXT (kiéu vin ban). Muén ghi theo kiéu
nhi phén thi ta cdn xdc dinh lai _fmode (trudc khi dung ham creat) bang cau
Iénh: _fmode = O_BINARY;

+ Vi du vé creat: Chuong trinh sau ding creat d€ tao tép maéi va ghi 1én d6
5 $6 nguyén. Tép cé thudc tinh chi doc nén néd dugc bao vé. Sau nay néu mubn
stia, ghi b8 sung hay x04 ta cn thay ddi thudc tinh clia n6 bang ham chmod
hay _chmod.

$include <io.h>

#include <fentl.h>

#include <sys/stat.h>

int a[5]={10,2,10,4,5};

main ()

{
int £d;
/* Tao té&p méi sl.sl d&& ghi theo
kidu nhi phén */
_fmode = O BINARY;
fd=creat (“sl.sl”,S_IREAD);
/* Ghi 5 sd nguyén 1&n tép */
write (fd,a,10};
close (fd); /* Péng tép */
} .
10.2. Ham _creat: xay dung tép méi
+ Dang ham:
int creat(const char *fname, int attrib);
+ Doi:
Daéi thit nhat Ia tén tép,
Déi thit hai 12 thudc tinh tép. Cac gia tri thudng ding cta attrib (dinh
nghia trong dos.h):
FA_RDONLY Tép chi doc, khéng thé xod hoéc siia chiia.
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FA_ARCH Tép € ghi.

FA_HIDDEN Tép 4n, khong hién trong lénh DIR ctia DOS.,

Chii y: Gid trj clia attrib c6 thé 1a mét t6 hgp (c6 nghia) clia cdc gid tri trén,
vi dy néu

attrib = FA_HIDDEN | FA_ARCH

thi thudc tinh tép la: 4n va c6 thé ghi.

+ Cong dyung:

Xay dung tép méi cb tén cho bai déi thid nhit vacé thudc tinh cho béi
attrib. Trong tridng hop tép 4 ton tai:

- Néu tép dé ghi, thi no bi xoa,

- Néu tép chi doc, thi bj 16i.

Khi ¢6 164, ham trd vé -1.

Khi thanh céng, ham trd vé s6 hiéu tép (handle). S6 hiéu nay c6 thé dang
trong ham write d€ ghi thong tin lén tép (ngay ca khi attrib = FA_RDONLY).
Kiéu ghi luén ludn 14 nhj phén.

+ Vi dy vé _creat: Chuiong trinh sau diing _creat d€ tao tép mdi va ghi lén
d6 5 56 nguyén. Tép c6 thudc tinh d€ ghi nén sau nay cé thé sita, ghi b6 sung
hay xod, -

#incliude <ioc.h>

#include <dos.h>

int al[%]={10,2,10,4,5};

main (}
{
int £d;
/* Tao tép moi sl.sl a& ghi

theo kidu nhi phan */
fd=_ creat (“sl.sl”,FA ARCH);
/* Ghi 5 56 nguyén 1é&n tép */
write (fd,a,10);
close (£d); /* DPéng tép */
H
10.3. Ham open: mé tép di co hodc xdy dung tép méi dé€ doc ghi
+ Dang ham:
int open{const char *fname,

int access, [, unsigned amode]);

+ Déi: ,

- D6i thi nhit fname xdc dinh tén tép cin ma,

- DOi thit hai access xdc dinh quyén va kiéu truy nhip, né cé thé nhén ti
cac gid trj sau (dinh nghia trong fentlh)
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Gia tri Y nghia
O_RDONLY Poc
O_WRONLY G Ghi
O_RDWR Poc/ghi
O_APPEND Ghi bé sung
O _TRUNC Xoé tép néu 06 tn tai
{gift nguyén thudc tinh)
O_TEXT Kiéu nhap xuit vin ban
O_BINARY Kiéu nhdp xuét nhj phan
O_CREAT Néu t&p chra ¢6 thi n6 duge tao.
(Khi d6 chn dwra thém déi thit ba).

Chii  1: D6i thit hai access c6 thé 1 mét t6 hop c6 nghia bt ki clia cdc gia
tri néu trén (ding phép | ), vidu
O_WRCONLY |O0_TRUNC|O_BINARY

Chit § 2: Néu trong di access khong mo ta rd O_TEXT hay O_BINARY thi
ki€u truy nhip dugc xéc dinh theo gid tri clia bién _fmode (xem ham creat).

- D6i thi ba amode (xem him creat) dung d€ xic dinh thudc tinh cha tép
méi dugc tao, né thudng nhan hai gia tri sau:

S_IREAD Tép chi doc, khong thé xod hodc sia chiia.

S_IWRITE Tép c6 thé ghi.

+ Cong dung:

1. Khéng c6 O_CREAT: M& mét tép da ton tai d€ truy nhﬁp theo cach xac
dinh bdi access. Loi xay ra khi:

- Tép khong t6n tai.

- M& dé ghi mot tép chi doc.

2. C6 O_CREAT: Néu tép chua c6 thi né dugc tao. Loi xdy ra khi:

- M& d€ ghi mét tép chi doc.

+ Gié tri ham:

Khi thanh cong ham tra vé s§ hiéu tép, né sé ding trong cdc ham dé€ truy
nhap t6i tép. Khi c6 161 ham cho gid trj -1.

+ Vi du vé open:

Cau iénh:

fa=open (“sl.s81”,0 WRONLY|C_BINARY|O_TRUNC 1 O_CREAT,

S_IWRITE);

sé md tép sl.sl d€ ghi theo kiéu nhj phin. Néu tép da t6n tai thi né bi xo4.
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Néu tép chua c6 thi né dugc xay diing.

Cau lénh:
fd=open{“sl.sl”,0 RDONLY|C BINARY);

sé md tép da ton tai sl.sl d€ doc theo kifu nhj phan.
10.4. Ham _open: mé tép da ton tai &€ doc ghi

+ Dang ham:
int open(const char *fname, int oflag);

+ béi:

- P&i thi nhat fname xéc dinh tén tép cdn md,

- Déi thi hai oflags xdc dinh quyén va kiéu truy nhép, né cd ¥ nghia nhu
d6i access trong ham open, ngoai trit 2 diém sau: kié’u mic dinh 1a O_BINARY
(ch khong phdi O_TEXT) va phuong dn O_CREAT khong c6 tic dung tao
tép méi. '

+ Cong dung: M& mot tép da ton tai d€ truy nhap theo cich xac dinh béi
oflags. L6i xay ra khi:

- Tép khong ton tai.

- M& @€ ghi mot tép chi doc.

+ Gid tri ham:

Khi thanh c6ng ham trd v€ s6 hiéu tép, nd sé diing trong cic ham dé truy
nhdp tdi tép. Khi ¢6 161 ham cho gid trj -1.

+ Vi dy vé open:

Cau lénh:

fd= ocpen(™sl.sl”,0 WRONLY|O_TRUNC};

$€ md va xo4 tép sl.sl (da tdn tai) d€ ghi lai ti d4u (theo kifu nhj phin).

Cau lénh:
fd= open{“sl.sl”,0_RDONLY):

s€ ma tép da tdn tai sl.sl d€ doc theo kiéu nhij phin.
10.5. Cic ham close va close: dong tép

+ Dang ham:
int close(int £d) ;
int closel{int f£d);

+ Doi:

td la 6 hiéu tép nhin dugc trong cic ham creat, _creat open va _open.

+ Cong dung: Dong tép c6 s6 hidu fd. S6 hiéu fd dugc gidi phéng va né c6
thé dung cho tép khic. 7

Khi thanh céng ham tra vé s8 0. Khi ¢6 16i ham cho -1.
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10.6. Ham chmod: thay d8i thudc tinh tép

+ Dang ham:
int chmod (const char *fname, int amode};

+ Doi:

Déi fname xac dinh tén tép can déi thudce tinh.

Dé&i aodme cho thugc tinh méi clia tép. Cac gid tri cla amode & day giéng
nhu amode trong ham creat:

S_IREAD Tép chi doc,

S_WRITE Tép dé ghi.

+ Cong dung: D&i thudc tinh tép fname theo amode.

Ham cho gi4 trj 0 néu thanh céng va -1 néu c6 16i.

10.7. Him chmod: nhéan hay d6i thudc tinh tép theo kiéu DOS

+ Dang ham:

int chmod(const char *fname,
int func {,int attribl};

+ Doi:

Péi fname xéc dinh tén tép cAn nhin hay d6i thudc tinh.

Néu func = 0, ham cho biét thudc tinh cta tép va khoéng cin ding déi
thii ba. .

Néu func = 1, thay d6i thudc tinh, ding d6i attrib d€ xéc dinh thuéc tinh
mdi. Céc gid tri cfia attrib & d4y giéng nhu attrib trong _creat:

FA_RDONLY Tép chi doc.

FA_ARCH Tép dé ghi.

FA_HIDDEN Tép 4n..

+ Cdng dung: Cho biét thudc tmh clia tép fname (func=0) hogc d6i thudc
tinh tép theo attrib (func=1).

Ham cho gié tri 0 néu thanh cdng va -1 néu c6 16i.
10.8. Ham perror: thong bdo 16i hé théng
(Ham nay da trinh bay trong §3.7)

+ Dang ham:
#include <stdio.h>
void perror{const char *s};

+ Dai:
s 1a con trd trd téi mét chudi ky tu.
+ Coéng dung: Ham in chudi s va thong bao.1éi.
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§10. CAC HAM wirte, read VA lseek

D€ nhap xudt dit liéu trén tép, hé théng cdp 1 cung cdp 3 ham: write, read
va lIseek, chiing lam viéc giéng nhu céc ham fwrite, fread va fseek. Cac ham
nay nén ding véi kiéu nhap xuft nhj phan.

11.1. Ham write: ghi mét ddy cac byte 1én tép

+ Dang ham: .
unsigned write{int f£d, wvoid *ptr, unsigned n);

+ Déi:

fd 1a s6 hiéu tép,

ptr 14 con tré trd t6i viing nh§ chida dd liéu,

n la s6 byte.

+ Cong dung: Ghi n byte tli viing nhdé ptr 1én tép c6 s6 hiéu fd. Khi thanh
cong ham trd vé€ mdt s§ bang s6 byte ghi duge.

Khi c6 16i ham trad vé -1.

+ Nhén xét: Khi gid tri trd v€ ctia ham khic n 14 ¢ 161,

11.2. Ham read: dgc mét diy cac byte tif tép

+ Dang ham:
unsigned read(int fd, void *ptr, unsigned n};:

+ Déi:

fd 14 s8 hiéu tép,

ptr 14 con trd trd t6i vimg nhé nhén dii lidgu doc duoc,

1 14 s6 byte.

+ Cong dung: .

Doc n byte tii t&p cé s6 hiéu fd chita vao viing nhd ptr. Khi thanh céng ham
trd vé€ mét s bing s6 byte doc dugc. Khi ¢6 161 ham tra vé -1.

+ Nhin xét:

Khi gép cudi tép thi gia trj trd v& cita hAm cd thé nho hon n.

11.3. Ham Iseek: di chuyén con tré chi vi

+ Dang ham:
long lseek(int £d, long sb, int xp);

+ Déi:

fd 14 s6 hiéu tép,

sb 14 56 byte can di chuyén,

xp cho biét vj tri xuft phat ma viéc dich chuyén dugc bit ddu it ddy. xp 6
thé nhin cdc gia tri saw:

xp = SEEK_SET hay 0: Xudt phat tit ddu tép.

xp == SEEK_CUR hay 1: Xuft phdt tit vi trf hién tai clia con trd chi vi,
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xp = SEEK_END hay 2: Xudt phat tif cudi tép.

+ Cong dung:

Ham di chuyén con trd chi vi chia tép fp tit vi tri xdc dinh bdi xp qua mét s6
byte biing gi4 tri tuyét d6i ciia sb. Chiéu di chuyén 14 vé cudi tép néu sb duong,
trai lai s& di chuyén vé€ phia dau tép.

Khi thanh céng ham trd v& mét gid trj kifu long bing vi tri mdi cha con tré
chi vi (s8 thii tif ciia byte ma con trd chi vi tré t6i). Khi cé 161 ham trd vé -1L.

+ Chay:

Khoéng nén diing lseek trén kiéu vin ban, vi sy chuyén déi ky tuf sé lam cho
viéc dinh vi thiéu chinh xéc.

+ Vi du:

Dé x4c dinh d0 dai cta tép c6 s6 hiéu fd ta cd thé diing ham Iseek nhu sau:
long do_dai;
do_dai = 1seek (fd,0,2);
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......................................................

CAC DONG TIN (STREAM)

C di cung cdp mot thu vién cdc ham nhdp xudt nhu printf, scanf,
gets, getch( ), puts puch(), jj‘Jrimf [fscanf, fopen, fwite, fread,... Cdc
ham nay lam viéc khd hiéu quad nhung khong thich iing vdz cdch t6
chitc chuong trinh hudng d6i tugng.

C++ stk dyng khdi niém dong tin (stream) va dvia ra céc Idp dong
tin d€ t8 chiic viéc nhdp xudt. Dong tin c6 thé xem nhy mot day cdc
byte. Thao tdc nhdp la ldy (doc) cdc byte tif dong tin (khi d6 goi la
dong nhdp - input) vao bd nhd. Thao tdc xudt ld dua cdc byte tit b)
nhd ra dong tin (khi do goi la dong xudt - output). Cdc thao tic ndy
la doc lap thiet bi. DE thyc hién viéc nhap, xudt Ién mot thiét b cy
thé, ching ta chi cdn gdn dong tin véi thiét bi nay.

§1. CAC LOP STREAM

C6 4 16p quan trong cin nhé la:

+ Ldp co 5§ ios;

+ Tl 16p ios dan xult dén 2 16p istream va ostream;

+ Hai 16p istream va ostream lai din xudt t6i 16p iostream.
So d6 ké thiia gitta cac 16p nhi sau:

\/

iostream
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Lép ios:

+ Thudc tinh cia Idp: Trong l6p ios dinh nghia cac thudc tinh dugc st
dung lam cdc c& dinh dang cho viéc nhép xuét va cic c& kiém tra 161 (xem
bén dudi).

+ Céc phuong thiic: Lép ios cung cép mdt s6 phuong thiic phuc vy viéc
dinh dang di liéu nhép xudt, kiém tra 16i (xem bén duéi).

LGp istream:

Lép nay cung cp todn tli nhip >> va nhiéu phuong thiic nhap khic (xem
bén dudi) nhu cac phuong thic: get, getline, read, ignore, peek, seekg, tellg,...

Lép ostream:

Lép nay cung cdp todn t xuit << va nhiéu phuong thiic xuit khic (xem
bén dudi) nhu cdc phuong thic: put, write, flush, seekp, tellp,...

Ldp iostream:.

L&p nay thita ké cic phuong thiic nhip xudt clia cac 16p istream va ostream.

§2. DONG CIN VA TOAN TU NHAP

Dong cin 1a mét d6i tugng kiu istream di dinh nghia trong C++. D6 Ia
dong vao (input) chudn gdn véi ban phim (tuong ty nhu stdin cta C). Cac
thao tic nhép trén dong cin déng nghia véi nhip dit liéu ti ban phim.

Do cin 1a mot déi tiiqng clia 16p istream nén véi cin chung ta cé thé st
dung toan tlf nhip >> va cdc phuong thic nhip cha cdc 16p ios va istream.

Céch diing todn ti nhap d€ doc dit liéu 1t dong cin nhu sau:

cin >> Tham_s6 ; '

Trong d6 Tham_s6 c6 thé la:

- Bién hodc phén tif mang nguyén d€ nhan mot sé nguyén.

- Bién hoidc phin ti mang thuc d€ nhin mét s6 thuc.

- Bién hodc phén t& mang ky ty d€ nhan mét ky ty.

- Con tré ky ty d€ nhin mot day cac ky ty khdc tréng,

Chi y: Cic todn tit nhip cé thé viét néi dudi dé nhap nhiéu gid tri trén mot
dong lénh nh saw:

cin >> Tham sb 1 »> Tham sb_2 >> ... >> Tham 8é k ;

. Céch thiic nhdp nhu sau: Bé qua cic ky ty tring (dau cich, d4u tab, ddu
chuyén dong) ding trudc néu ¢6 va sau d6 doc vae céc ky tu tuong tng véi
kiéu yéu clu. Cy thé d8i vdi tling kiéu nhu saw:

Khi nhép s6 nguyén sé bo qua cac ky ty tring ding trude néua cé, sau dé
bat ddu nhan cac ky tu biéu thi s6 nguyén. Viéc nhédp két thiic khi gip mdt ky
iy tring hodc mot ky ty khong the hi€u la thanh phdn cia s6 nguyén. Vi du
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néu trén dong vao (gd ti ban phim) chida cac ky tu <space> <space> 123X2
va Tham_s6 (bén phai cin) 14 bi€n nguyén n thi n s& nhin gia trj 123. Con trd
nhip sé ding tai ky ty X.

Phép nhdp mdt s8 thiic cling tién hanh tuong ty: Bé qua cdc khoang tring
diing tradc néu cé, sau d6 bt ddu nhén cac ky ty biéu thi s6 thuc. Viéc nhép
két thuc khi gidp mot ky tu tring hodc mét ky ey khéng thé hifu 12 thanh phén
clia s& thuc.

Phép nhip mét ky tu cling vay: Bo qua cdc khoang trang diing tru'c'ic néu .
6, sau d6 nhan mét ky tu khdc ky tu tring. Vi du néu gé <space><space>XY
thi ky tu X dudgc nhén va con trd nhép ding tai ky tu Y.

Phép nhap mot day ky ti: Bo qua cac khodng trang dling triGe néu cé, sau
d6 bt ddu nhén tit moét ky tyg khac ky ty trang. Viéc nhép két thic khi gip
mot ky tu trang,

Vi du 1: Xét doan chuong trinh:

char ten{l0], quel[l2]};

char ch;

int n:

float x;

¢in >> n >>» x >> ch >> ten >> queé ;

Néu g6 cac ky ty:

123<5>3.14<s><s>ZHONG<s>HAI<s>PHONG<Enter>

(d€ cho gon sé ky hiéu <s> 14 <space>)

thi két qua nhap nhd sau:

n=123

x=3.14

ch=' 2’

ten="HONG"”

que = “HAI"

Con trd nhiép sé dling tai ky tii <space> trudc tii PHONG. Céc ky ty con
lai s digc nhédn trong cac ciu 1énh nhip tiép theo.

Vi du 2: Xét doan chuong trinh:

int m;

float y:

gin >> m >> y;

Néu go:

<g><3>456<3><s>4 ., 5<Enter>

thi két qué nhép la:

m = 456

y = 4.5

Ky tu <Enter> vin con lai trén dong nhép.
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§3. NHAP KY TU VA CHUOI KY TU TU BAN PHIM

Chiing ta nhin thdy todn tit nhép >> chi tién l¢i khi dling d€ nhép cdc gid
tri s& (nguyén, thuc). D& nhap ky ty va chudi ky ty nén diing cdc phuong thiic
sau (&inh nghia trong 16p istream}:

cin.get cin.getline cin.ignore

3.1. Phuong thiic get ¢6 3 dang (thyc chit c6 3 phuong thiic cing cé
tén get):

Dang 1:

int ¢in.get(}

diing 3¢ doc mot ky g (k€ c& khoang trang). Cich thiic doc cha cin.get co
thé minh hoa qua vi du sau: Xét cic cdu lénh

char ch;

ch = cin.get{)

+ Néu gb

ABC<Enter>

thi bién ch nhén mi ky ty A, céc ky td BC<Enter> con lai trén dong vao.

+ Néu go

A<Enter>

thi bién ch nhin ma ky ty A, ky td <Enter> cdn lai trén dong vao.

+ Néu g6

<Enter>

thi bién ch nhin mi ky ty <Enter> (béng 10) va dong vao rng.

Dang 2:

istream& cin.get (char &ch) ;

diing &¢ doc mot ky tuf (k€ ca khodng tring) va dét vao mét bién ki€u char
dugc tham chiéu bdi ch.

Chi ¥:

+ Céch thiic doc clia cin.get dang 2 ciing giéng nhu dang 1.

+ Do cin.get() dang 2 trd vé tham chi€u t8i cin, nén c6 thé si dung cic
phuong thiic get() dang 2 n6i dudi nhau. Vi du 2 néu khai bdo

char chl, chZ;

thi 2 c&u lénh:

cin.get{chl);

cin.get{ch2);

c6 thé viét chung trén mot ciu Iénh sau:

cin.get(ch1}.get(ch2);

Dang 3:

istreams cin.get(char *str, int n, char delim = *\n’);

dting d€ doc mot day ky ty (k& ca khodng tring) va dua vao ving nhd do str
trd t6i. Qua trinh doc két thic khi xay ra mét trong 2 tinh hudéng sau:
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+ Gap ky ty gidi han (cho trong delim). Ky tu gi6i han mic dinh la \n’
(Enter)

+ Da nhén 404 (n-1) ky ty

Chii y:

+ Ky ty két thiic chudi \0’ dugc b sung vao day ky tu nhén duge.

+ Ky ti gidi han vin con lai trén dong nhip d€ danh cho cic lénh nhap tiép
theo.

Chii y:

+ Ciing gidng nhu get() dang 2, c6 thé viét cdc phuong thic get() dang 3
néi dudi nhau trén mot dong lénh.

+ Ky ty <Enter> con lai trén dong nhép cé thé Iam tréi phuong thic get()
dang 3. Vi du xét doan chuong trinh:

char ht[25}, qql20]), cgl3Gi;

cout: << “\nHo té&n: “ ;

cin.get (ht,25);

cout << “\nQué gquan: ™ ;

cin.get (gg, 20) ;

cout << “\nCu quan: * ;

cin.get (cqg, 30) ;

cout <<”\n” <<ht<<” “<<gg<<” “<<eg

Doan chudng trinh dung d€ nhép ho tén, qué quan va co quan. Néu go:

Pham Thu Huong<Enter> _ '

thi cau lénh get d4u tién s& nhin dugc chudi “Pham Thu Huong” cit vao
mang ht. Ky tu <Enter> con lai sé 1am trdi 2 ciu 1énh get tiép theo. Do d6 cau
Iénh cudi cling sé chi in ra Pham Thu Huong.

Dé khic phuc tinh trang trén, c¢6 thé ding mdt trong cc cich sau:

+ Diing phuong thic get() dang 1 hodc dang 2 §€ 14y ra ky td <Enter> trén
dong nhap trude khi dung get (dang 3).

+ Diing phuong thiic ignore dé€ 1dy ra mét s6 ky tu khong cén thiét trén
dong nhép truée khi diing get dang 3. Phuong thic nay viét nhd sau:-

cin.ignore(n) ; // LAy ra (loai ra hay bd qua)

// n ky tu trén dong nhiap.

Nhu vay dé€ c6 thé nhip dugc ca qué quan va co quan, cin stfa lai doan
chuong trinh trén nhu sauw:

char ht([25], ggl20], cg[30];

cout. << “\nHo tén: ™ ;

cin.get (ht,25)

cin.get{)}; // ¥han <Enter>

cout << “\nQué& quan: “ ;

cin.get {qg, 20);

ignore(l); // BO cua <Enter>
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»n

cout << “\nCo quan: H
‘ecin.get (cg, 30) ;

cout <<”\n” <<ht<<” “<Lgge<” “<<og

3.2. Phuong thic getline

Tuong ty nhu get dang 3, c6 thé diing getline & nhip mot day ky ty ti ban
phim. Phuong thic ndy dugc moé td nhu sau:

istream& cin.getline(char *str, int n,

char delim = *\n’);

Phuong thiic déu tién lam viéc nhu get dang 3, sau d6 no loai <Enter> ra
khoéi dong nhip (ky tu <Enter> khong dua vao day ky td nhén dugc). Nhd vy
c6 thé dung getline ¢ nhap nhiéu chudi ky tu (ma khéng lo ngai cac cdu lénh
nhiép tiép theo bj trdi).

Vi du doan chuong trinh nhép ho tén, qué quan va co quan bén trén c6 thé
viét nhu sau (bing cach dung getline):

char ht{25], qqgl20], cg[301;

cout << “\nHo tén: ™ ;

cin.getline{ht,25);

cout << “\nQué qguén: * ;

cin.getline {gq, 20);

n

cout << “\nCg quan: ;

cin.get (cqg, 30) ;

COUt <<”\n" <<ht<<" “<<qq<<n “<<Cq

Chii y: Ciing giong nhd get() dang 2 va get() dang 3, c6 thé viét cic phuong
thiic getline() ndi dudi nhau trén moét dong lénh. Vi du doan chuong trinh
trén ¢6 thé viét lai nhu sau:

char ht[25], qql20], <ql30];.

cout << “\nHo té&n, Qué quén va Co quan: ™ ;

cin.getline (ht, 25) .getline (gg, 20) .get (cq, 30} ;

cout <<”A\n” <<ht<g” Mg’ Y aeg

3.3. Phuong thiic ignore

Phuong thiic ignore diing d€bd qua (loai bd) mét s6 ky tu trén dong nhép.
Trong nhiéu trudng hgp, diy la viée 1am can thiét d€ khong lam anh hudng
dén cdc phép nhép ti€p theo.

Phuong thiic ignore dugc mé ta nhu sau:

istreamé& cin.ignore (int n=1});

Phuong thiic sé bo qua (loai bd) n ky tu trén dong nhép.

3.4. Nhap dong thoi gia tri sd va ky ty

Nhu d4 néi trong §2, todn tif nhap >> bao gi& ciing dé lai ky ty <Enter>
trén dong nhap. Ky ty <Enter> nay sé lam tréi cac lénh nhép ky tu hodc chudi
ky i bén dudi. Do viy can dung:

hodc ignore()
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dé loai bd ky it <Enter> cdn s6t lai ra khoi dong nhép trudc khi thuc hién

viéc nhép ky ti hodc chudi ky ty.

3.5. Vi du: Chuong trinh dud6i day st dung I6p TSINH (Thi sinh) véi 2

phudng thiic xuat va nhap.
//CT7_04.CPP

// Nhap dit 1iéu sd va ky tu
#incliude <iostream.h>

#include <conic.h>
struct TS

{

int scbd;

char hti2b];
float dt,dl,dh, td;
P

class TSINH

{

private:

TS *ts;

int sots;
public:

TSINH ()

{

ts=NULL;
sots=0;

}

TSINH (int n)

{

ts=new TSin+l];
sots=n;

}

~TSINH ()

{

if (sots)

{

sots=0;

ts = NULL;

}

} .
void nhap{):;
yoid xuat{);
oq

void TSINH::nhap (}
{i

if (sots}
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for {int i=1; i<=sots; -++i}

{

cout << “\nThi sinh “<< 1 << “: » ;

cout << “\nSo bao danh: ™ ;

¢in >> ts([i].scbd;

cin.ignore();

cout << “Ho ten: “ ;

cin.get(ts[i].ht,25);

cout << “Diem toan, ly , hoa: % ;

cin >>» ts[i].dt »> ts{i].dl >> tsii]l.dh;

tsii].td = £s[il.dt + tsli]l.dl + ts[i].dh;

}

}

void TSINH::xuat ()

{

if {sots)

A

cout << “\nDanh sach thi sinh:” ;

for (int i=1l; i<=sots; ++1)

cout << “\nHo ten: “ << ts[i].ht << ® Sc BD: ™
<< ts[i].sobd <<” Tong diem: “<< ts[i].td:

}

H

void main ()

{

int n;

clrscr();

cout << “\nSo thi sinh: %;

cin>>n;

TSINH *t = new TSINH(n}:

t->nhap ()} ;

t->xuat(}:

getch () ;

delete t;

}

§4. DONG COUT VA TOAN TU XUAT

4.1. Dong cout

Dong cout l& mot d6i tdgng kiéu ostream 43 dinh nghia trong C++. D6 la
déng xuit (output) chudn gin véi man hinh (tuong ty nhu stdout ¢tia C). Cac
thao tdc xuit trén dong cout d6ng nghia véi xudt di liéu ra man hinh.

Do cout 1 mét déi tugng cia 16p ostreamn nén véi cout chung ta cé thé si
dung todn ti xudt << va cdc phuong thiic xuét clia cic 16p ios vA ostream.
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4.2. Todn tii xuit

C++ dinh nghia chdng todn tli dich trai << d€ gilii cic ky tf ra dong xuit.

Céch diing toan t{ xuft ¢ xust dit lidu tii bd nhd ra dong cout nhu sau:

cout << Tham sé ;

Trong d6 Tham_sd bifu thi mét gid tri cAn xudt ra man hinh. Gia tri sé
dugc bién d6i thanh mot day ky tu tride khi dua ra dong xuft. Kifu cla
Tham_sé cd thé nhu saw:

- Nguyén (xudt gid tri nguyén)

- 'Thyc (xudt gi4 tri thyc)

- Ky ty - char (xuat mét ky )

- Con trd ky tu - char* (xudt chudi ky tu)

Chii y: Céc todn i xudt c6 thé viét néi udi nhau (d€ xudt nhiéu gia tri)
trén mot dong lénh nhu saw:

cout << Tham s6 1 << Tham sb 2 << ... << Tham sb k;

Chi y: Toan tit xudt dugc dinh nghia chdng (tring tén) véi todn ti dich
tri va n6 ciing c6 muic dd vu tién nhu todn i dich trédi. Xem phu luc 1, ching
ta thédy toan tif xudt ¢6 thi ty vu tién 16n hon cic toén ti trong biéu thiic diéu
kién. Vi viy néu diing todn tii xudt d€ in mt biéu thic diéu kién nhy sau:

int a=5, b=10;

cout << “\nMax= “ << a>b?a:b ;

thi Trinh bién dich sé bdo 16i. D€ trdnh 15i cin dung cic ddu ngodc tron d€
bao biéu thic diéu kién nhu sau:

int a=5, b=10;

cout << “\nMax= “ << (a>k?a:b) :

Tém lai: Nén bao cdc biéu thiic trong 2 ddu ngodc tron.

4.3. Pinh dang (tao khudn dang cho) di liéu xudt

Viéc dinh dang di liéu xudt hay tao khuén dang cho dif liéu xuét 1a mot
viéc cdn thiét. Vi du cén in cdc gid tri thuc trén 10 vi tri trong d6 ¢6 2 vi tri
danh cho phin thap phén.

Bén thin todn tit xuft chua c6 kha ning dinh dang, ma cin sit dung cic
cbng cy sau:

+ Céc phuong thic dinh dang

+ Céc céc ¢6 dinh dang

+ Céc ham va bd phin dinh dang

Muc sau sé trinh bay cdch dinh dang gié tri xuét.
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§5. CAC PHUONG THUC PINH DANG

5.1. Néi dung dinh dang gia tri xuit

Noi dung dinh dang 14 xdc dinh cac thong sé:

- P6 rong quy dinh

- P4 chinh xac

- Ky ty dén

- Vi cac thong s6 khac

+ D6 rong thuc té chia gid tri xudt: Nhu da ndi & trén, C++ sé bién d6i gid
tri cin xudt thanh mét chudi ky ty roi dua chudi ndy ra man hinh. Ta s& goi s6
ky ty clia chudi nay l1a d6 rong thuc t& ctia gia tri xudt. Vi du véi céc cau lénh:

int n=4567, m=-23 ;

float x = -3.1416 ;

char ht{] = “Tran Van Thong” ;

thi:

D6 rong thuctéclianla 4, ciamia 3, chaxla 7, cha htla 14,

+ P06 rong quy dinh 4 s& vi tr t6i thifu trén man hinh danh d€ in gia tri.
Theo mic dinh, 6 réng quy dinh bang 0. Ching ta ¢6 thé diing phiidng thic
cout.width() d€ thiét 1ap rong nay. Vi du chu lénh:

cout.width(8) ;

sé thiét 14p d¢ rdng quy dinh 14 8.

+ Mo6i quan hé gitta d0 rong thyc t€ va do rdong quy dinh:

- Néu 46 rong thuc t€16n hon hodc bing 46 rong quy dinh thi s6 vi tri trén
man hinh chita gid tri xudt sé bing d6 rong thuc té.

- Néu 86 rong thyc t€ nho hon d6 rong quy dinh thi s6 vi tri trén man hinh
chiia gid tri xudt sé bing d6 rong quy dinh. Khi d6 s& ¢6 mot s6 vi tri du thiia,
Céc vi tri du thita sé dugce dén (14p ddy) bang khodng tréng.

+ Xac dinh ky ty dén: Ky ty ddn méc dinh 1a ddu cach (khoang trong). Tuy
nhién cé thé ding phuong thiic cout.fill() @€ chon mot ky ty dén khéc. Vidy
vdi cdc ciu lénh sau: '

int n=123; // PO réong thyuc té 14 3

cout.fill (**’); // Ky ty don 1la *

cout.width{5); // P9 rdng quy dinh 13 5

coukt << n ;

* thi két qui in ra ta:

*%123

+ P06 chinh xac 12 56 vi tri danh cho phdn thip phéan (khi in s thyc). Do
chinh xdc mic dinh 13 6. Tuy nhién c6 thé€ dung phuong thdc cout. precmon()

dé chon dd chinh xac. Vi du véi cic ciu lénh:
float x = 34.455 ; // Pd réng thuc té 6
cout.precision(2} ; // B5 chinh xéc 2
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cout.width(8); // P8 réng quy udc B
cout.fill (C") ; // Ky tu ddén 1la sb 0
cout << x ;
thi k&t qua in ra 1a:
1 0034.46
5.2. Cic phuong thic dinh dang
1. Phuong thiic
int cout.width()
cho biét d9 rong quy dinh hi¢n tai.
2. Phuong thic
int cout.width{int n)
thiét lap do rong quy dinh mdi la n va tra vé 6 rong quy dinh tridc dé.
Chil y: D$ rdng quy dinh n chi cé tic dung cho mét gia tri xudt. Sau d6
G+ lai 4p dung d6 réng quy dinh béing 0.
Vi du véi céc chu lénh:
int m=1234, n=56;
cout << “\nAB”
cout.width({6};
Cecout <<'m ;
cout << n §
“thi k&t qua in ra la:
AB 123456 .
(gifta Bva's6 1 c6 2 ddu cach).
3. Phuongthiic
int cout.precision/()
- cho biét d¢ chinh xac hién tai (dang dp dung d€ xudt cdc gia tri thic).
4. Phuiong thiic
Cint cout.precision(int n)
thiét lap dé chinh xac sé ap dung 14 n va cho biét d6 chinh xdc trudc d6. Do
chinh xac dugc thiét lap s& c6 hiéu luc'cho t6i khi gép mét ciu Lénh thiét lap
d chinh xéc méi.

5. Phuong thtic
* char cout.fiil{)

cho biét ky tif don hién tai dang dugce dp dung

6. Phutong thiic
- char cout.fill {char ch)

quy dinh ky ty dén méi sé dugc diing 1a ch va cho biét ky ty don dang ding
tride dd. Ky tu ddn dugc thiét 1ap sé cd hiéu lic cho t¢i khi gdp mot chu lénh
chon ky ti d6n méi.

Vi du xét chdong trinh:
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//CT7_06.CPP

// Cac phuong thuc dinh dang
#include <iostream.h>
#include <conioc.h>

vold main()

{

clrscr();

float »=-3.155%1, y=-23.45421;
cout.precision{2);

cout.fill (¥*");

cout << “\n” ;
cout.width (8) ;

cout << x;

cout << “\n” ;:
cout,width {8} ;

cout << y;

getch();

;

Sau khi thiic hién, chuong trinh in ra man hinh 2 dong sau:
**xx~3 16
*¥*-23.45

§6. CO PINH DANG

6.1. Khai niém chung vé ct

Mabi c& chiia trong mét bit. C& ¢6 2 trang thai:

Bt (on) - codgidtril

Tét (off) - c6 gid tri 0

(Trong muc 6.3 sé trinh bay céc phuong thitc diing d€ bat, it cic cd).

Céc ¢& c6 thé chia trong mot bién kiéu long. Trong tép <iostream.h> dé
dinh nghia cic c& sau:

ios:left ios:right | ioszinternal
ios::dec ios::oct ios:hex
ios::fixed ios::scientific ios::showpos
ios:uppercase ios::showpoint jos::showbase

6.2. Cong dung clia cic c&

Cd thé chia cdc c¢ thanh cic nhém:

Nhém 1 gém céc c¢d dinh vi (cdn 1€):

iosuleft ios:right ios:internal

C& ios:left: Khi bat cd ios:left thi gid tri in ra nim bén trai viing quy dinh,
céc ky ty don ndm sau, vi dy:
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_89’(‘*

C4 ioszright: Khi bt cd ios:right thi gia tri in ra nim bén phdi viing quy
dinh, cic ky ti d6n ndm trude, vi du:

***35

**.80

Chu y: Mic dinh cd ios:right bat.

C& iosuinternal: Co ios:internal c6 tdc dyng giéng nhu c& ios:right chi
khéc 1a ddu (néu cb) in ddu tién, vi du:

***35

_**89

Chuong trinh sau minh hoa cach dang cic c¢& dinh vi:

//CTT_06.CPP,

// Cac phuong thuc dinh dang

// Co dirh vi

#include <iostream.h>

#include <conio.h>

void main ()

{

clrscr();

float x=-87.1551, y=23.45421;

cout.precision{2);

cout . fll(Y*");

cout.setf(ics::1left); // Bit cd ios::left

cout << “\n” ’

cout.width({8):

cout << x;

cout << “\n” ;

cout.width (8);

- cout << y; ) ) ‘
cout.setf (ios::right}); // Bét cd ios::right
cout << “\n”
cout.width (8);
cout << x;
cout << “\n”"
cout.width(8);
cout << y;
cout.setf(ios::internal); // // B&t cd ics::internal
cout << “\n”
cout.width{8) ;.
cout << x;
cout << “\n” ;
cout.width (8} ;
cout << y;
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getch{);
1

Sau khi thuc hién chuong trinh in ra 6 dong nhu sau:

-87.16%* '

23.45%+*

**.87.16

43345

-**87.16

423,45

Nhém 2 gbém cdc cd dinh dang s6 nguyén:

ios::dec ios::oct ios::hex

+ Khi ios:dec bat (mic dinh): S8 nguyén dugc in dudi dang co s6 10

+ Khi ios::oct bat : §6 nguyén duge in dudi dang co 56 8

+ Khi ios::hex bat : S8 nguyén dugc in dudi dang ca s6 16

Nhém 3 gém céc ¢6 dinh dang s6 thyc:

josufixed iosuscientific ios:showpoint

Mic dinh: C& ios:fixed bat (on) va cd ios::showpoint tit (off).

+ Khi ios::fixed bat va cd ios:showpoint tit thi s§ thucin ra dudi dang thip
phan, chil s8 phin thip phén (sau ddu chdm) dugc tinh bing dé chinh xdcn
nhung khi in thi bé di cic chii s6 0 § cudi.

Vi du néu dé chinh xdc n = 4 thi:

S6 thyc -87.1500 dugcin: -87.15

S6 thuc 23.45425 dugcin: 23.4543

S& thiic 678.0 dugc in: 678

+ Khi ios:fixed bat va c& ios::showpoint bat thi sé thyc in ra dudi dang
thap phan, s8 chit s§ phéan thip phén (sau ddu chim) dugc in ra dlng bang
& chinh éc n. - e thsamns =y

Vi du néu dd chinh x4c n = 4 thi:

S6 thuc -87.1500  dugcin: -87.1500

S6 thuc 23.45425 dugcin:  23.4543

S6 thuc 678.0 dugcin:  678.0000

+ Khi ios::scientific bat va cd ios:showpoint tat thi sé thyc in ra dudi dang
mil (dang khoa hoc). S8 chii s6 phén thip phén (sau d4u chdm) clia phén dinh
tri dugc tinh bing d¢ chinh x4c n nhung khi in thi bé di céc chii s6 0 & cudi.

Vi du néu d6 chinh xdc n = 4 thi:

S6 thyc -87.1500  dugcin: -8.715e+01
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S6 thuc 23.45425 dugcin:  2.3454e+01

S& thuc 678.0 dugcin:  6.78e+02

+ Khi iog::scientific bat va cd ios::showpoint bét thi s§ thyc in ra dudi dang
mil. 56 ch@ 6 phén thap phén (sau d4u chdm) ctia phdn dinh trj dugc in dting
béng d¢ chinh xac n.

Vi du néu 46 chinh xdcn = 4 thi:

So thuc -87.1500  dugcin: -8.7150e+01

S6 thuc 23.45425 dugcin:  2.3454e+01

S6 thic 678.0 dugcin: 6.7800e+01

Nhom 4 gdm cac hién thi:

ios::showpos ios:showbase ios:uppercase

C& ios:showpos |

+ Néu cd ios::showpos tit (mic dinh) thi ddu cong khong dugc in triudc s6
duong.

+ Néu cd ios::showpos bét thi dfu cong dugc in trude s duong.

Cd ios:showbase _

+ Néu cd ios::showbase bit thi s6 nguyén hé 8 duge in bit ddu bing ky tu
0 va 56 nguyén hé 16 dugc bit dau bing cic ky tu Ox.

Vi du néu a = 40 thi:

dangin hé 8la: 050

“danginhé 161a 0x28

+ Néu cd ios::showbase tit (mic dinh) thi khong in 0 trudc s6 nguyén hé
8 va khong in 0x trudc s8 nguyén hé 16. Vi du néu a = 40 thi:

dangin hé 81a: 50

danginhé 161a 28

Cd ios:uppercase

+ Néu c§ ios:uppercase bt thi cac chif s6 hé 16 (nhu A, B, C, ...) duoc in
dudi dang chit hoa. '

+ Néu cd ios::uppercase tat (mdc dinh) thi cdc chii s6 hé 16 (nhu A, B, G, ...)
dugc in dudi dang chit thudng.

6.3. Cac phuong thiic bat tit co

Céc phuong thiic nay dinh nghia trong 16p ios.

+ Phuong thic

long cout.setf(long f) ;

sé bit cdc co liét ké trong f va trd v€ mot gid tri long biéu thi cac cd dang
bét. Thong thudng gid tri f dugc xdc dinh bing cach t6 hop céc cd trinh bay
trong muc 6.1.
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Vi du cdu lénh:

cout.setf (ios: :showpoint | ios::scientific) ;

s& bat cac cd ios::showpoint va ios:scientific.

+ Phuong thiic

long cout.unsetf (long £} ;

s tit cAc co liét ké trong f va trd v& mot gid tri long biéu thj céc cd dang
bat. Thong thudng gid tri f dugc xdc dinh béng cdch t6 hgp cic cd trinh bay
trong muc 6.1.

Vi du ciu lénh:

cout.unsetf {ios::showpoint | ics::scientific}

s& tit cac cd ios:showpoint va jos:scientific.

+ Phuong thic

long cout.flags(long £) ;

¢6 tic dung gidng nhu cout.setf(fong). Vi du cdu 1énh:
cout.flags (ios: :showpoint | ics::scientlific) ;

s& bat cac cd ios:zshowpoint va ios::scientific.

+ Phuong thiic

long cout.flags () ;

sé tra vé mot gia tri long biéu thj cic ¢ dang bat.

§7. CAC BO PHAN DINH DANG VA CAC HAM PINH DANG

7.1. Cac bo phin dinh dang (dinh nghia trong <iostream.h>)

Céc bd phédn dinh dang gom:

dec //nhu cyioszdec

oct // nhu c§ ios:oct

hex // nhu c¥ ios:hex

endl //xuftkytu\w’ (chuyén dong)

flush .// ddy dii lidu ra thiét bi xuét

Chiing c6 tic dung nhu c& dinh dang nhung dugc viét ndi dudi trong todn
td xuat nén tién st dung hon.

Vi du xét chuong trinh don gidn sau:
//CT7_08.CPP

// Bo phan dinh dang

#include <iostream.h>
$include <conic.h>

void main{)

{

clrscr{);

cout.setf (ios::showbase)
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cout << “ABC” << endl << hex << 40 << ™ ™ << 41;
getch () ; -
}

Chuong trinh sé in 2 dong sau ra man hinh:

ABC

0x28 0x29

7.2. Cac ham dinh dang (dinh nglua trong <iomanip. h>)

Céc ham dinh dang gom:

setw(int n) /{ nhu cout.width(int n)

setpecision(int n) // nhu cout.pecision(int n}

setfill(char ch) // nhu cout. fill(char ch)

setiosflags(fong1) // nhu cout.setf(long f)

resetiosflags(long 1) // nhut cout.unsetf(long f) '

Céc ham dinh dang c6 tic dyng nhu cdc phuong thiic dmh dang nhung
dugc viét n6i qudi trong todn tl xuét nén tién sit dung hon.

Chii y 1: Céc ham dinh dang (cting nhu cdc bd phan dinh dang) cin viét
trong cac todn tif xudt. Mot ham dinh dang dung mét mmh nhu mét cdu lénh
s& khong c6 tdc dung dinh dang.

Chil § 2: Mubn sit dung cic ham dlnh dang cdn bé sung VAo dau chuong

trinh ciu lénh:
#include <iomanip.h>

Vi du ¢6 thé thay phuong thiic

cout.setf {ics: :showbase) ;

trong chuong trinh ctia myc 7.1 bang ham
cout << setiosflags{ios::showbase);

(chd y ham phai viét trong todn tl xuft)
Nhui vay chuong trinh trong 7.1 ¢o thé viét lai theo céc phuong 4n sau:

Phuong an 1:

#include <iostream.h>

#include <iomanip.h>

#include <conio.h>

void main(}

{

clrscr():

cout << setiosflags(ios::showbase) ;
cout << “ABCY << endl << hex << 40 << ™ ™ << 41;
getch();

b

Phuong an 2:

#include <icstream.h>

#include <iomanip.h>
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#include <conio.h>

void main()

{

clrscr();

cout << “ABC"” << endl << setiosflags{ics::showbase)

<< hex << 40 << ™ M << 471;

getch{);

}

Dudi day 1a vi du khic vé viéc dung cdc ham va b phén dinh dang. Céc
cau lénh:

int i = 23;

cout << 1 << endl << setiosflags(ics::showbase)

<< nex << i << dec << setfili(‘*’)

<< endl << setw(4) << i << setfill(‘0")

<< endl << setw(5) << i ;

s& in ra man hinh nhu sau:

23

0x17

* 2 3

0co23

7.3. Vi du: Chuong trinh dudi ddy minh hoa cich diing cidc ham dinh dang
va phuong thic dinh dang d€ in danh sach thi sinh dudi dang bang vdi cac
yéu cdu sau: S§ bdo danh in 4 ky ty (chén thém s8 0 vao trudc vi du 0003),
téng diém in v6i ditng mot chit s6 phin thap phéan.

//CT7 _08.CPP

// Bo phan dinh dang

// Ham dinh dang

// Co dinh dang

#include <iostream.h>

#inciude <iomanip.h>

#include <conio.h>

struct TS

{

int sobd;

char ht[25];

flcat dt,di,dh,td:

}:

class TSINH

{

private:

TS *ts;

int sots;

public:

TSINH{)

{
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ts=NULL;
sots=0;
}
TSINH (int n)
{
ts=new TS[n+1l];
sots=n;
}
~TSINHE ()
{
if (sots)
{
sots=0;
ts = NULL;
}
!
veid nhap ()
void sapxep(};
void xuat();:
yoi
void TSINH::nhap ()}
{
if {(sots)
for (int i=1; i<=sots; ++i)
{
cout << ™\nThi sinh “<< 1 << ™ » ;
cout << “\nSo bao danh: “ ;
¢cin >> ts[i].sobd;
cin.ignore();
cout << “Ho ten: ™ ;
cln.get(ts[il.ht,25);
cout << “Diem tcan, ly , heoa: ™ ;
cin >>» ts{il.dt >> ts[i].dl >> ts[i].dn;
teli].td = ts[i].dt + ts{i]l.dl + ts[i].dh;
}
}
vold TSINH: :sapxep ()
{
int i,3;
for {i=l; i< sots; ++1i)
for {(4=1+1; j<= sots; ++1)
if (tsiilt.td < ts[j].td)
{
TS tg;
tg=tsli]:
Ctslil=ts([3il;
ts[j]=tg;

{295}



Lap trinh C++

}

}

vold TSINH::=zuat ()

{

if (sots)

{

cout << “\nbDanh sach thi sinh:” ;
cout.precision(l);

cout << setiosflags (ios::left};

cout << “\n” << setw({20) << “Bo ten” << setw(8)
<< “8p BD” << setw(10) << “Tong diem”;
for (int i=1l; i<=sots; ++i)

cout << “\n” << setw(20)<<setiosflags{ios::left) << ts[i].ht
<< setw(4) << setfill (*0’) << setiosflags{ics::right) ’
<< tsli].sobd << ™ Y << getfill (32)

<« getiosflags (ios::left|{ios::showpoint}
<< setw(l0) << ts[i].td;

}

}

vold main ()

{

int n;

clrscr{);

cout << “\nSo thi sinh: “;

cin>>n;

TSINH *t = new TSINH{n}:

t->nhap () ;

t->sapxep();

t->xuat(};

getch () ;

delete t;

b

§8. CAC DONG TIN CHUAN

Cé 4 dong tin (d6i tugng cha cdc I6p Stream) da dinh nghia trudc, duge cai
dat khi chuong trinh khéi @dng. Hai trong s& d6 da néi o trén la:

cin dong input chudn gin véi ban phim, gidng nhu stdin ctia C.

cout dong output chufin gin v&i man hinh, gidng nhu stdout cia C.

Hai dong tin chudn khac la:

cerr dong output 16i chuén gin véi man hinh, giéng nhu stderr ctia C.

clog gibng cerr nhung c6 thém bd dém.

Chii y 1: C6 thé dung cic dong cerr va clog d€ xuit ra man hinh nhu da
diing doi véi cout. '

Chit ¥ 2: Vi clog cé thém bd dém, nén di liéu dugc dia vao bo dém. Khi
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ddy bd dém thi dua dit liéu tli by dém ra dong clog. Vi vy trudc khi két thic
xudt cin diing phuong thiic:

cleg.flush(};

dé day dit liéu tit bo dém ra clog.

Chudng trinh sau minh hea céch diing dong clog. Chung ta nhin thiy, néu
bd cau 1énh clog.flush() thi s& khéng nhin théy két qua xuit ra méan hinh khi

chuong trinh tam diing bdi ciu lénh getch{)
// Dung clog va flush
" #include <iostream.h>
#include <conio.h>
void main{)
{
clrscri): . :
float x=-87.1500, y=23.45%425,2z=678.0;
leg,setf(ios::scientiﬁc);
clog.precision(4);
clog.flLl(**7};
clog << “\n”;
clog.width{10):
clog << X;
clog << “\n*;
clog.width (10} ;
clog << y;
clog << “\n";
clog.width(10);

cleg << zy
clog.flush () ;
~getch{);
)
§9. XUAT RA MAY IN

Trong 56 4 dong tin chudn khéng dong nao gan véi mdy in. Nhu véy khong
thé diing cdc dong nay d€ xudt dit liéu ra may in. D€ xuft di liéu ra may in
(cling nhu nhip, xuit trén tep) cén tao ra cac dong tin méi va cho né gin véi
thiét bi cu thé. C++ cung cp 3 16p stream € lam diéu nay, d6 1a cac lop:

ifstream  dung dé€ tao dong nhap
ofstream  diing d€ tao dong xuét
fstream  ding détao dong nhap, dong xuit hodc déng nhap-xuat

Mbi 16p c6 4 ham tao ding d€ khai bdo cic dong tin (d6i tugng dong tin).
Trong muc sau s€ n6i thém v& cic ham tao nay.

DE tao mot dong xudt v gin né v6i mdy in ta cé thé ding mot. trong cac
ham tao sau:
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ofstream Tén_ddng tin{int fd) ;

cfstream Tén dong tin(int fd, char *buf, int n) ;

Trong dé:

+ Tén_dong_tin 13 tén bién d6i tugng kidu ofstream hay goi 1a tén dong
xudt do ching ta ty dit.

+ fd (file descriptor) la chi s6 tap tin. Chi s6 tip tin dinh sdn d6i v6i stdprn
(mdy in chuin) 1a 4.

+ Cac tham s6 buf va n xdc dinh mét viing nhé n byte do buf trd t6i. Ving
nhd sé dugc ding lam bé dém cho dong xuit.

Vidul ciulénh:

ofstream pro{4) ;

$é tao dong tin xuft prn va gin né véi may in chudn. Dong prn sé 6 bd
dém miic dinh. D lidu trudc hét chuyén vao bd dém, khi ddy b dém thi dit
lidu sé& dugc ddy tli bd dém ra dong prn. DE chii dong yéu cdu déy di liéu tu
b6 dém ra dong prn c6 thé sit dung phuong thdc flush hodc bd phén dinh
dang flush. Cach viét nhu saw:

prn.flush(); // Phuong thic

prn << flush ; // BG phan dinh dang

Céc chu lénh sau sé xudt dii liéu ra prn (méy in) va y nghia cfa ching
nhu sau:

pro << ™\nTong = “ << (449} ; // Dua mdt ddng vao bd d&m

prn << “\nTich =% << (4%9); // Pua tiép déng tht 2
vao bd dém
prn.fush () ; // D3y &t 1iéu tir bd dém ra may

in (in 2 dong)

Céc ciu Iénh dudi day ciing xuit di liéu ra may in nhung s& in tiing

dong mot:
‘prn << M\nTong = " << (449) << flush ; // In mdt dong
prn << “\nTich = * << (4*%*9) ; << flush // In déng tht hai

Vidy 2: Cicchulénh

char buf[10C0] ;

ofstream prn{4,buf,1000) ;

5é tao dong tin xudt prn va gin nd véi méy in chuén. Dong xudt prn st
dung 1000 byte ctia mang buf 1am bé dém. Cic cau Iénh dudi day cling xuit
dii liéu ra mdy in:

prn << “\nTong Y o<< (4+9) ; // Dua dit 1iéu vao bd dém

prn << “\nTich = * << (4%9) ; // Pua dit 1liéu vao bd dém

pro.flush{) ; // Xuht 2 dong (& bd dém) ra may in

Chii y: Trude khi két thiic chuong trinh, dii liéu tit bd dém sé dugc ty dong
ddy ra may in.
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Chuong trinh minh hoa: Chuong trinh dudi day tuong tu nhu chuong
trinh trong muc 7.3 (chi stta d6i phuong thiic xuit) nhung thay viéc xuft ra
man hinh bing xudt ra mdy in. '

//CT7_08B.CPP

// Xuat ra may in

// Bo phan dinh dang

/{ Ham dinh dang

#include <iecstream.h>

#include <iomanip.h>

#include <conio.h>

struct TS (

{

int sobd;

char ht[25];

float dt,dl,dh, td;

g

class TSINH

{

private:

T8 *is;

int sots;

public:

TSINH ()

{

ts=NULL;

sots=0;

}

TSINH (int n)

{

ts=new TS[n+l];

sots=n;

}

~TSINH ()

{

if (sots)

{

sots=0;

ts = NULL;

}

}

void nhap(};

void sapxep(};

void xuat();

P

void TSINH: :nhap()

{
if (sots)
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for (int i=l; i<=sots; ++1)

{

cout << “\nThi sinh “<< i << ™: ™ ;

cout << “\nSo bao danh: * ;

cin »>» ts{i].s=sokd;

cin.ignore();

cout << “Ho ten: ™ ;

cin.get {(ts[i}.ht,25);

cout << “Diem tocan, ly , heca: ™ ;

cin >> tsiil].dt >> ts[i].dl >> ts{i].dh;
ts{il.td = ts[i].dt + ts[i].dl + ts[il.dh;
}

H

vold TSINH: :sapxep ()

{

int i,3;

for (i=1; i< sots; ++1i)

for {j=i+l; j<= sots; ++]j)

if {tsii]l.td < ts[j].td}

{

TS tg;

tg=ts{i];

tsl{il=tsl3i];

ts{jl=tg;

|

}

void TSINH::xuat (}

{

ostream prn(4);

if (sots)

{

prn << “\nDanh sach thi sinh:” ;
prn.precisicon(l);

prn << setiosflags{iocs::left);

prn << “\n" << setw (20} <<“Ho ten” << setw(8)
<< “So BD"<< setw{ld) << “Tong diem”;
for (int i=1; i<=sots; ++1i)

prn << “\n” << setw(20}<<setiosflags(ios::left) <<ts[i].ht
<<

setw(4) << setfill(*0')<<setiosflags (ios::right)<< ts{i].schd
<< W Y << getfill {32) <<seticsilags{ios::left|ios::show-
point}

<<getw (10)<< tsii].td;

}

1

void main (}

{

int n;
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clrscr();

cout << “\nSo thi sinh: *;
cin>>n;

TSINH *t = new TSINH(n);
t->nhap{) -

t->sapxep();

t->xuat{);

getch();

delete t;

}

§10. LAM VIEC VOI TEP

10.1. Céc 16p ding dé nhap, xuit dii li¢u Ién tép

Nhu da néi § trén, C++ cung cip 4 dong tin chudn € lam viéc v6i ban
phim va man hinh. Mu6n nhap xuét 1én tép ching ta can tao cic dong tin mdi
(khai bdo céc d6i tugng Stream) va gin ching véi mét tép cu thé. C++ cung
c8p 3 16p stream dé€ lam diéu nay, 46 1a cac 16p:

ofstream  dung dé€ tao cdc dong xudt (ghi tép)

ifstream  diing dé tao cdc dong nhap (doc tép)

fstream  ding d€ tao cdc dong nhép, dong xudt hodc dong nhép - xudt

So d6 din xuét cac 16p nhu sau:

igs
ostream fstreambase | | istream
ofstream ifstream
fstream

10.2. Ghi dit liéu Ién tép

Thii tuc ghi dif liéu 1én tép nhu sau:

1. Dling 16p ofstream d€ tao ra mét dong xudt va gin né véi mot tép cu thé,
Khi d6 viéc xuat di liéu ra dong nay dong nghia véi viée ghi dii liéu 1én tép.

2. Thyic hién xudt di liéu ra dong xuft viia tao nhu thé xuft dit lidu ra dong
xudt chudn cout.
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10.3. Poc dii liéu tii tép

Thit tuc doc di lidu tif tép nh sau:

1. Duing 16p ifstream dé tao ra mét dong nhip va gin né véi mot tép cu thé.
Khi d6 viéc nhap dit liéu tif dong nay dong nghia véi viéc doc dif liéu ti tép.

2. Thyc hién nhip dd liéu tit dong nhip viza tao nhu thé nhip dii liéu ti
dong nhap chudn cin. '

10.4. Poc - ghi dii liéu dong théi trén tép

Thi tuc doc - ghi dd liéu déng thoi trén tép nhu sau:

1. Duing 16p fstream dé€ tao ra mét dong nhdp - xudt va gin nd véi mot tép
cu thé. '

2. Thyc hién nhap di liéu tif dong nhip - xuit viia tao nhu thé nhap dit liéu
tif dong nhip chuin cin.

3. Thyc hién xudt di liéu ra dong nhép - xuét vita tao nhu thé xust dit liéu
ra dong xudt chuin cout.

Nhén xét: Nhu véy:

1. Viéc xuit dii liéu ra may in hoic 1én tép dugc thuc hién hoan toan giéng
nhu xudt dit liéu ra dong xudt chudn cout (man hinh).

2. Viéc doc dit lidu ti tép dugce thyc hién hoan toan giong nhu nhip di liéu
ti dong nhip chudn cin (ban phim).

$11. GHI DU LIEU LEN TEP
11.1. Lop ofstream _
D¢ ghi dd liéu Ién tép ching ta s& dung ldp ofstream. Ldp ofstream thiia

ké cac phuong thiic ca cic 16p ios va ostream. N¢ ciing thita ké phuong thiic:
close

chia l8p fstreambase. Ngoai ra 16p ofstream c6 thém cdc ham tao va cic
phuong thic sau:

1. Ham tao:
ofstream(}) ; // Khoéng dbi

diing d€ tao mot ddi tugng ofstream (dong xuit), chua gin vai tép.

2. Him tao:
ofstream{const char *fn, int mode = ios::out,
int prot = filebuf::openprot);’

dung d€ tao mot déi tugng ofstream, mé t&p cé tén fn dé ghi vi gin déi
tugng viia tao vdi tép dugc mé.

+ Tham s6 fn cho biét tén tép. .

+ Tham s6 mode ¢6 gia tri mic dinh 13 ios:out (m& d€ ghi). Tham s6 ndy
c6 thé 1a mot hop clia cdc gié tri saw:
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ios::binary ghi theo ki€u nhi phan (méc dinh theo kiu vin ban)

ios:zout ghi tép, néu tép da cé thi né bi xod

ios:app ghi b6 sung vao cubi tép

ios:ate  chuyén con trd tép t6i cudi tép sau khi ma tép

ios:trunc xo04 ndi dung cha tép néu né ton tai

ios:nocreate néu tép chua co thi khong lam gi (b6 qua)

jos:noreplace néu tép da cé thi khéng lam gi (bd qua)

+ Tham sé thii ba prot quy dinh cdp bio vé clia dong tin, tham 6 nay c6
thé bd qua vi né 83 dugc gdn mot gid tri mic dinh.,

3. Ham tao:

ofstream{int f£d):;

dung &€ tao mét d6i tugng ofstream va gin nd véi mot tép cd chi s6 fd
. dang mé.

(D€ md& va ldy chi s6 (s8 hiéu) tép cé thé dung him _open, xem cudn Ky
thudt Lip trinh C clia nhom téc gia).

4. Ham tao: .

ofstream(int fd, char *buf, int n); )

diing d€ tao mot d6i tugng ofstream , gdn né v6i mot tép co chi s6 fd dang
md va stt dung mét viing nhé n byte do buf trd t6i lam bo dém.

5. Phuong thic:

void open(const char *fn, int mode = ios::out,

int prot = filebuf::openprot);

dung d€ md tép c6 tén fn d€ ghi va gin né véi dbi tugng ofstream. Céc
tham s ctia phutang thiic c6 ciing ¥ nghia nhu trong ham tao thi 2.

1%1.2. Cac cach ghi tép

Co 2 cach chinh sau:

+ Céch 1: Dung ham tao 2 d€ xiy dyng mét dong xudt, m& mot tép dé ghi
va gin tép véi dong xust. Sau d6 diing todn tit xudt << va cdc phuiong thic d¢
xudt dif liéu ra dong xuit vita tao nhu thé xuit dit liéu ra cout (xem cdc muc
trén).

+ Céch 2: Diing ham tao 1 d€ x4y dung mét dong xudt. Sau dé ding phuong
thiic open d¢ m& mét tép cu thé va cho gin véi dong xudt viia xdy dung. Khi
khéng cin lam viéc véi tép nay niia, chiing ta cé thé dung phuong thitc close
dé chdm diit moi rang budc gitia dong xuft va tép. Sau do6 ¢ thé gin dong xudt
v6i tép khac. Theo cich nay, cé thé diing mét dong xudt (d6i tugng ofstream)
dé xudt di liéu 18n nhiéu tép khic nhau.
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11.3. Vidy

Chuong trinh 1: Chuong trinh duéi diy sé nhip danh sdch n thi sinh.
Thong tin thi sinh gém: Ho tén, tinh hoéc thanh phé cu tra, s6 bdo danh, cic
diém todn, ly, hod. Dit liéu thi sinh dugc ghi trén 2 tép: Tép DS1.DL ghi thi
sinh theo thti ty nhap ti ban phim, tép DS2.DL ghi thi sinh theo thid 1 giam
clia téng diém. Ciu tric ctia 2 tép nhu sauw:

Dong ddu ghi mét s6 nguyén bing s8 thi sinh.

Céc dong tiép theo ghi i liéu cta thi sinh. Mbi thi sinh ghi trén 2 dong,
dong 1 ghi ho tén trén 24 vi tri vi tén tinh trén 20 vi trf. Dong 2 ghi s6 béo
danh (6 vi tri), cdc diém todn, Iy , hod vi téng diém (moi diém ghi trén 6 vi tri
trong &6 mot vi tri chda phén thép phan). Chuong trinh st dung l6p TS (Thi
sinh) c6 3 phuong thic: Nhép, sip xé&p va ghi tép. Céch ghi tép st dung & day
14 cdch 1: Diing ham tao dang 2 ciia 16p ofstream.

Chuong trinh 2 ngay bén duéi ciing giai quyét ciing bai todn néu trén
nhung st dung cich ghi tép thit 2 (diing ham tao 1 va phuong thiic open).

Mot diéu dédng né6i & day la viéc nhip mét chudi ky tu (nhu ho tén va tén
tinh) bing céc phuang thidc get hodc getline chua dugc thudn tién, vi 2 Iy do
sau: thit nhét 12 cic phuong thiitc nay c6 thé bi ky ty chuyén dong (con sét trén
cin) 1am tréi. Thii hai la cdc phuong thiic nay c6 thé dé lai mot s6 ky tu trén
dong cin (néu s8 ky tu gé nhiéu hon so véi quy dinh) va cic ky tu nay sé gay
anh hudng dén cic phép nhip tiép theo. P& khic phuc cdc nhugc diém trén,
chiing ta dua vio 2 chuong trinh trén ham getstr d& nhép chudi ky tu tii ban

phim.
//CT7_10.CPP
// Ghi Tep

#include <iostream.h>
#incilude <iomanip.h>
#incliude <fstream.h>
#include <conio.h>

#inciude <stdlib.h>

finclude <ctype.h>

void getstr(char *str,int n)
{

char tgl[21];

while{l) // Bd qua Enter va nhép tdi da n-1 ky tu
{

cin.get (str,n};

if (str([0}}

break;

else

cin.ignore{);

i
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while (1) //Toai céc k¥ ty <dn lai ra khoi doéng nhap cin

{
cin.get (tyg, 20);
if (tgl[0]==0)

i .
cin.ignore();
break;

!

1

}

struct TSINH

{

char ht[25];
char ttinh[21];
int sobhd;

float dt,dl,dh, td;
b

class T3

{

private:

int sots;

TSINH *ts;
public:

TS {)

{

sots=0;

ts = NULL;

}

void nhap():
volid sapxep(});

void ghitep(char *ttep);

b
void TS::nhap()
{

cin >»» sots
int n=sots;

ts = new TSINH[n+13;
for {int i=1; i<=n;

{

cout << “\n Nhap thi sinh thu: ™ << i << endl;

cout << “Ho ten:

getstr{ts{i].ht,25);

cout << “Tinh hoac thanh pho: ™ ;:
getstr(ts[i].ttinh,21);

cout << “So bao danh:
-cin >»> ts[i].sobd ;

cout << “\n So thi sinh: “ ;
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cout << “Cac¢ diem teoan, ly, hoa: » ;

cin »» ts[il.dt »>> ts[i].dl >> ts[i].dh ;

ts[i].td =ts{i].dt + ts[il.dl + ts{il.dh ;

3

}

volid TS::sapxep ()

{

int n = sots;

for (int i=1; i< n; ++i)

for (int g=i+1; j<= n; ++3)

if (tsiil.td < tsij].td)

{

TSINH tg = tsiil];

ts[i] = tsijil:

ts{j] tg;

H

}

void TS::ghitep(char *ttep)

{ .

ofstream F(ttep); "

f << sots ;

f << setprecision(l) << setiosilags(ios::showpoint});

for (int i=1; i<=sots; ++1i)

{

f << endl << setw(24) << ts[i].ht <<
setw (20) << tsli].ttinh ;

£ << endl << setw(6) << ts{i].sobd

<< setwi{b6} << ts[i].dt

<< setw{h) << ts[i].dl

<< getw(h) << ts{i].dh

<< szetw(6) << ts(i].td ;

H

f.close(} s

}

void main(}

{

clrscr();

TS t;

t.nhap ()

t.ghitep (“DS1.DL");

t.sapxep!() s

t.ghitep (“DSZ.DL") ;

cout << “\n Hoan thanh”;

getch();

1
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//CT7_11.CpP

// Ghi Tep

#include <icstream.h>
#include <iomanip.h>
#include <fstream.h>
#include <conio.h>
#include <stdlib.h>
ffinclude <ctype.h>
veid getstr{char *str,int n)
{

char tgl[21]:;

while {1)

{

cin.get (str,n);

if (str[0]}

break;

else

cin.ignore{);

}

while{l)

{

cin.get (tg,20);

if {tg[0]==0)

{

cin.ignore{);
break;

1

}

}

struct TSINH

{

char ht{25];

char ttinh[21]:

int sobd;

float dt,dl,dh, td;
Pog

class T8

{

private:

int sots;

TSINH *ts;

public:

TS ()

{

sots=0;

ts = NULL;

Lap trinh C++
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}

void nhap();

vold sapxep();

void ghitep(char *ttep):

i

void TS5::nhap{)

{

cout << “\n So thi sinh: ™ ;

cin >> sots ;

int n=sots;

ts = new TSINH[n+1];

for (int i=1; i<=n; ++i)

{

cout << “\n Nhap thi sinh thu: ™ << i << endl;
cout << “Ho ten: “ ;
getstr({ts[i].ht,25);

cout << “Tinh hoac thanh pho: ™ ;
getstr{ts{i].ttinh,21)};

cout << “So bac danh: ® ;

cin »> tsfi}.schd ;

cout << “Cac diem toan, ly, hoa: ™ ;
cin >> ts[i]}.dt >>» tsli].dl >> ts{[ij.dh ;
tef{ij.td =ts[i].dt + ts{i]1.dl + ts[i].dh ;
}

}

vold TS::sapxep()

{

int n = sots;

for (int i=1; i< n; ++i)

for (int j=1i+1l; J<= n; ++3)

if (tsfiil.td < ts[4].td)

{

TSINH tg = tsiil;

tsfi]l = tsijl;

ts[j] = tg;

1

}

void TS::ghitep{char *ttep)

{

ofstream £;

f.open(ttep,ios::out]ios: tnoreplace);
if (f.bad())}

{

cout << “\nTep ® << ttep << ™ da ton tai”;
cout << “\nCc ghi de? - C/K";

int ch=getch():

if (toupper(ch)=="C"}
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{

f.clese();

f.copen (ttep) ;

}

else

exit (1) ;

}

f << sots ;

f << setprecision(l) << setiosflags (ios::showpoint);
for {int i=1l; i<=sots; ++i)

{ .
f << endl << setw(24) << ts[i].ht << setw{20) << ts[i].
ttinh

f << endl << setw{b6) << ts{i].sobd

<< setw(6) << ts[i).dt

<< getw(6) << tsf{il.dl

<< setw(6) << tsiil.dh

<< setw(6) << ts{i].td ;

f.close(};
}

void main{)
{

clrscr():

TS t;

t.nhap(}:

t.ghitep (“*DS1.DL"};
t.sapxep () ;

t.ghitep {("DS2.DL");

cout << “\n Hoan thanh”;
getch () ;

}

§12. PQC DU LIEU TU TEP
12.1. Lép ifstream

Dé€ doc dii liéu tii tép chiing ta st dung I6p ifstream. Lép ifstream thita ké
cac phuong thiic clia cdc 16p ios va istream. N6 cling thita k€ phuong thic:

close .

clia I6p fstreambase. Ngoai ra 16p ifstream cé thém cic ham tao va céc

phuong thiic sau:

1. Ham tao:
ifstream() ; // Khéng dbi

dung d¢€ tao mot d6i tugng ifstream (dong nhap), chua gin vdi tép.
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2. Ham tao:
ifstream{const char *fn, int mode = ilos::in,
int prot = filebuf::openprot);

diing dé tao mot déi tugng ifstream, md tép co tén fn d€ doc va gin ddi
tugng viia tao véi tép dugc ma.

+ Tham s6 fn cho biét tén tép.

+ Tham s6 mode c6 gid tri mic dinh 14 ios:in (m& dé doc). Tham s& nay cé
thé Ia mét hop ciia cic gia tri saw:

ios::binary doc theo kiéu nhj phan (méic dinh theo kiéu van ban)

ios:ate  chuyén con tro tép toi cudi tép sau khi md tép

+ Tham s6 thi ba prot quy dinh cip bao vé clia dong tin, tham s& nay cé
thé bd qua vi né da duge gan mot gia tri mic dinh,

3. Ham tao:

ifstream(int f£d):

diing d€ tao modt d6i tugng ifstream va gin né véi mot tép co chi s6 fd
dang mad.

(D€ m& vi ldy chi s6 (s6 hiéu) tép c6 thé ding ham _open, xem cuén Kj
thuit Lap trinh C cha tdc gia)

4. Ham tao:

ifstream{int fd, char *buf, int n});

diing d€ tao mdt d6i tuong ifstream, gin nod véi mot tép cé chi sé fd dang
mé va sii diing mt viing nhd n byte do buf trd téi Jam bo dém.

5. Phuong thic:

void open{const char *fn, int mode = iocs::in,

int prot = filebuf::openprot);

diing d€ md§ tép c6 tén fn d€ doc va gin nd véi déi tugng ifstream. Céc
tham s6 clia phuong thiic c6 cing ¥ nghia nhu trong ham tao thii 2.

12.2. Céc cach doc tép

C6 2 céch chinh sau:

+ Céch 1: Diing ham tao 2 d& xdy dung mdt dong nhép, m& mot tép d€ doc
va gin tép v4i dong phép. Sau d6 ding todn ti nhép >> va cic phuong thiic
dé nhip dil liéu tit dong nhép vita tao nind thé nhép dit léu tif cin (xem cdc
muc trén).

+ Céch 2: Dung ham tao 1 d€ xay dyng mdt dong nhép. Sau d6 dung
phuong thiic open d€ md mét tép cu thé va cho gin véi dong nhip viia xay
dyng. Khi khong cin [am viéc v6i tép nay niia, ching ta c¢é thé diing phuong
thtic close d€ chdm dit moi rang budc giita dong nhip va tép. Sau dé cé thé
gin dong nhap vdi tép khéc. Theo cich nay, c6 thé dimg mét dong nhap (d6i
tugng ifstream) d€ nhap di liéu tit nhiéu tép khic nhau.
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12.3. Kiém tra sy ton tai cta tép, kiém tra cudi tép

+ Khi mé& mét tép d€ doc ma tép khong tdn tai thi sé phét sinh 16i, khi d6
phuong thifc bad tra vé gid tri khic khong. Vi du dé kiém tra xem tép DSTS
(Danh sich thi sinh) da t6n tai hay khong cé thé diing doan chuong trinh:

ifstream fin (“DSTS"};

if (fin.bad(})

{

cout << “\nTep DSTS khéng tdn tai”;

exit(l);

} .

+ Trong qud trinh doc, con trod tép sé chuyén dan vé cudi tép. Khi con trd
tép da & cudi tép (hét dif liéu) ma vin thyc hién mét Iénh doc thi phuong
thiic eof sé cho gia tri khdc khéng. Chuong trinh dudi day diing phuong
thiic eof d€ xdc dinh d¢ dai (s6 byte) ctia tép TC.EXE (chit y cdn diing kiéu
doc nhi phén):

//CT7_14.CPP

// Do dai tep

#include <iostream.h>

#include <fstream.h>

#include <contito.h>

#include <stdlib.h>

vold main{)

{

clrscr():

lceng dd=0;

char ch;

ifstream f£(“TC.EXE”,ios::in | ics::binary);

if (f.bad())

{

cout << “\nTep TC.EXE khong ton tai”;

getch () ;

exit (1),

}

while (f.get (ch),!f.eof{)) ++dd;

cout << "\n Do dai TC.EXE: ™ << dd;

getch();

}

12.4. Vidu
Chuong trinh dudi day sé:

+ Poc danh sach thi sinh tit tép DS1.DL do chu‘dng trinh trong muc §11
tao ra.

+ In danh séch thi sinh vita doc.
+ Sap x€p déy thi sinh (vita nhép tit tép) theo thit ty¢ gidm cha téng diém.
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+ Ghi danh séch thi sinh sau khi sip xép lén tép DS3.DL

+ Poc danh sach thi sinh ti tép DS3.DL

+ In danh sich thi sinh doc tli t¢p DS3.DL

Chuong trinh sti dung 16p TS (Thi sinh) cé 4 phiong thuic:

void xuat();

void sapxep{);s

void ghitep (char *ttep);
void doctep (char *ttep);
//CT7_12.CPP

// Doc tep

#include <iostream.h>
finclude <iomanip.h>
finclude <fstream.h>
finclude <ceonio.h>
#include <stdiib.h>
#include <ctype.h>
struct TSINH

¢
- char ht[25];

char ttinh{21];

int sobd:

float dt,dl,dh,td;

b

class TS

{

private:

int sots;

TSINH *ts;

public:

TS ¢{)

{

scts=0;

ts = NULL;

}

void xuat () ;

void sapxep():;

void ghitep (char *tiep):;
void doctep{char *ttep}:
ri

void TS::xuat ()

{

cout << “\n\nSo thi sinh: ™ << sots;
cout << setprecision(l) << setiosflags(ios::showpoint);
for (int i=1l; i<=sots; ++1i)
{

cout << “\aThi sinh thu: * << i ;
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cout << “\nHo ten: ™ << ts{i].ht :

cout << “\nTinh - thanh pho: ™ << tsf{i].ttinh :
cout << “\nSo bao danh: ™ << ts[i].sobd ;
cout << “\nCac diem toan, ly, hoa: »

<< setw(5) << ts[i].dt

<< setw(b) << ts[i].dl

<< getw(5) << ts[i].dh ;

cout << “\nTong diem: ™ << ts[i].td ;

}

}

void TS::sapxep(}

{

int n = sots:;

for {int i=1; i< n; ++i)

for {int j=i+l; j<= n; ++3)

if (tsiil}.td < ts[j].td)

{

TSINH tg = ts[i]:

ts[i] = ts[j];

ts[jl = tg;

}

}

vold TS::ghitep(char *ttep)

{

offstream £;

f.open(ttep,ics::cutlios: increplace);

if (f£.bad(}))

{

cout << “\nTep * << ttep << ™ da ton tai”;
cout << “\nCo ghi de? ~ C/K”;

int ch=getch();

if {toupper (ch)y=="C")

{

f.close(};

f.open(ttep} :

}

else

exit (1}

}

f << sots :

F << setprecision{l) << setiosflags{ics::showpoint};
for {int i=1; i<=sots; ++i)

{

f << endl << setw(24) << ts[i]l.ht << setw(20) << ts{ij].
ttinh ;

f << endl << setw(6) << tsii].sobd

<< setw{6) << ts[i].dt
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<< setw{6} << ts{i].dl

<< setw(6) << tz={i].dh

<< setw(6) << ts{i].td :

}

f.closel();

}

void TS::doctep(char *ttep)
{

ifstream %;

f.open{ttep);

if (f.bad())

{

cout << “\nTep ™ << ttep << “ khong ten tal”;
getch();

exit (1) ;

}

f >> sots ;

f.ignorel();

if (£s!=NULL) delete s;

ts = new TSINH[sots+1l]:

for {int i=1l; i<=sots; ++1i)
{

f.get (ts{i].ht,25).get(ts[i]l.ttinh,21}; ;
f >> ts[i].scbhd >» ts[i].dt >> tsfi].dl
>> ts[i].dh >> ts[i]l.td ;
f.ignore(};

}

f.closel);

}

void main{)

{

clrscr({):

TS t©;

.doctep (“DS1.DL") ;
.xuat{):;

.sapxep () ;

.ghitep (“*DS3.DL");

.doctep {“DS3.DL"};

.xuat ()7

cout << “\n Hoan thanh”;
getch{):

}

[ e e e
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$13. PQC GHI PONG THOI TREN TEP

13.1. LSp fstream

bé doc ghi dong thdi trén tép, ching ta st dung 16p fstream. Lép fstream
thita k€ céc phuong thifc clia cic 16p ofstream va ifstream. Ngoai ra 16p fstream
c6 cac ham tao va phuong thidc saw:

1. Ham tao:
fstream() ; // Khéng dbi

diing dé€ tao mét doi tugng fstream (dong nhdp - xudt), chua gén vdi tép.

2. Ham tao:
fstream({const char *£fn, int mode,
int prot = filebuf::openprot);

diing € tao mot déi tugng fstream, md tép cd tén fn va gin d6i tugng viia
tao vdi tép duge md.

+ Tham s6 fn cho biét tén tép.

+ Tham s6 mode quy dinh cdc kiéu truy nhép vi c6 thé 12 t6 hop cha céc
gia tri sau: _

ios:binary doc - ghi theo ki€u nhi phin {méc dinh theo kifu vin ban).

ios:out ghi tép, néu tép da cé thi nd bi xod

iosuin  doctép

ios:app ghi b6 sung vao cudi tép

jos:ate  chuyén con trod tép v cudi sau khi mé

ios:trunc xod néi dung cia tép néu nd 16n tai

ios:nocreate néu tép chua cé thi khong lam gi (bo qua)

jos:noreplace néu tép da cd thi khdng lam gi (bd qua)

Chii y:

+ Tham s8 mode khéng 6 gia tri miac dinh.

+ Tham s6 thd ba prot quy dinh c8p bao vé ctia dong tin, tham s6 nay c6
th& bd qua vi n6 da duge gon mot gid tri mic dinh. '

3. Ham tao:

fstream(int f£d); _

diing dé tao moét doi tugng fstream va gan nd véi mot tép o chi s6 fd dang
mé. .

(D€ mé va ldy chi s6 (s6 hiéu) tép co thé dung ham _open,:xem cudn Ky
thuat Lap trinh C cha téc gia).

4. Ham tao:

fstream(int fd, char *bhuf, int n);

dung d¢€ tao mot d6i tuong fstream, gin né véi mot tép c6 chi s6 fd dang
md va st ding mét viing nhé n byte do buf trd téi lam b dém.
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5. Phucng thic:
void open{const char *£fn, int mode,
int prot = filebuf::openprot);

dting dé m& tép c6 tén fn va gin nd véi doi tugng fstream. Céc tham s6 clia
phuong thiic cé cling ¥ nghia nhuf trong ham tao thi 2.

Chii y: Tham s6 mode khong c6 gia tri mic dinh.

13.2. Céc céch doc - ghi dong theéi trén tép

Co 2 cich chinh saw:

+ Céch 1: Dliing ham tao 2 d€ xay diing m6t dong nhap-xudt, m& mot tép
dé doc - ghi va gén tép v6i dong nhap - xudt. Sau d6 dung todn tt nhip >> ,
todn té xuit >> va cdc phuong thic nhap, xuit & nhép, xudt dif lidu ra ding
nhép - xudt vita tao (nhu d8i véi cdc dong chuin cin va cout). Vi du:

fstream f(“DU LIEU”, ios::in | icos::out) ;

+ Cach 2: Dung ham tao 1 d€ x4y dung mot dong nhép - xuit. Sau do
dung phuong thic open d& mé mot tép cu thé (d€ doc va ghi) va cho gén
vGi dong nhép - xudt vita xdy dung. Khi khong cdn lam viéc v6i tép nay niia,
ching ta cé thé dung phuong thiic close d€ chdm diit moi rang budc giila
dong nhép - xudt va tép. Sau d6 cé thé gin dong nhép - xuit véi tép khac.
Theo cach nay, c6 thé diing mot dong nhip - xudt (d6i tugng fstream) dé
doc - ghi di liéu tii nhiéu tép khac nhau.

Vi du:

Estream f;

f.open(“DU_LIEU”, ios::in | ios::iout} ;

13.3. Dichuyéncontrotép o

13.3.1. D€ di chuyén con trd tép trén dong xuit, ching ta sif dung céc
phuadng thiic sau (cla 16p ostream):

1. Phuong thiic

ostream& seekp(long n) ;

s& chuyén con trd tép téi vi tri- (byte) thi n (s6 thi ty-cdc byte tinh tii 0).

2. Phuong thic

ostream& seekp(long offset, seek_dir dir) ;

s& chuyén con trd tép toi vi tri offset ké tit vi tri xudt phat dir. Gia tri clia
offset c6 thé€ 4m, con dir cé thé nhin mot trong cic gia tri saw:

ios:beg xudt phat tif déu tép

ios:end xudt phat tif cudi tép

iosucur xuét phat ti vi trf hién tai cia con trd tgp

3. Phuong thiic

long teelp() ; _

cho biét vi tri hién tai chia con trd tép.
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13.3.2. Dé di chuyén con trd tép trén dong nhdp, ching ta sit dyng cic
phuong thiic sau (ciia 16p istream):

4. Phuong thiic

istream& seekg(long n) ;

s€ chuyén con trd tép t6i vi tri (byte) thit n (s6 thii ty cic byte tinh tli 0)

5. Phuong thiic

istream& seekg{long cffset, seek dir dir) ;

s& chuyén con tré tép t6i vi trf offset k& it vi tri xudt phét dir. Gia tri clia
offset c6 th€ am, con dir c¢é thé nhan mét trong cic gia trj saw:

ios:beg xudt phét tti diu tép

jios:end xudt phat tii cudi tép

ios:cur  xudt phat vi tri hién tai clia con trd tép

6. Phuong thiic

leng teelg() ;

cho biét vi trf hién tai clia con trd tép.

13.3.3. D€ di chuyén con trd tép trén dong nhip - xudt, ching ta c6 thé sit
dung ca 6 phudng thiic néu trén.

13.4. Vidu

Vi du 1. Trong §12 d4 viét chuong trinh xdc dinh d dai clia tép TC.EXE.
Duéi dédy 13 mét phuong an khic don gidn hon:

fstream £ (“TC.EXE");

f.seekg{0,ios:rend);

do_dai = f.teelg{);

Vi dy 2. Chuong trinh duéi diy sé nhép danh sich n thi sinh tt ban phim
va ghi 1én tép. Sau d6 dua con tro tép v€ ddu tép va bit ddu doc di lidu thi sinh
tif tép @€ in ra man hinh. Théng tin thi sinh gém: Ho tén, tinh hoic thanh phd
cu tra, s6 bdo danh, cdc diém todn, 1§, hod.

//CT7_13.CPP

// ¢hi - doc dbng thoi

#include <icstream.h>

#inciude <iomanip.h>

#include <fstream.h>

#include <conio.h>

#include <stdlib.h>

#include <ctype.h>

#include <stdio.h>

vold main(}

{

char ht[25], ttinh([21], ttep(40]:
int sobd,stt ;

float dt, dl1, dh, td;

fstream £;
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cout << “\nTen tep: ™ ;

cin »> ttep;
f.open(ttep,ios::out|ios::inlios: :noreplace);
if (£.kad())

{

cout << “\nTep ™ << ttep << ™ da ton tai”;
cout << “\nCo ghi de? - C/K";

int ch=getch();

if (toupper(ch)=="C")

{

f.closel(};
f.open{ttep,ios::outiios::iniios:itrunc) ;

}

else

exit(1l);

}

stt=0 ;

f << setprecision{l) << setiosflags(ios::showpecint);
while {1}

{

++stt;
cout << “\nNhap thi sinh thu: “ << stt ;
cout << “\nHo ten (neu rong thi ket thuc nhap} : “;

cin.ignore();

cin.getline (ht,25);

if (ht[0}==0) break;

cout << “Tinh ~ thanh pho: %;
cin.getline(ttinh,21);

cout << “SoBD, diem tocan, diem ly, diem hoa: % ;
cin »> scbd »>> dt>> dl >> dh ;

td = dt + dl + dh ;

if (stt>1l) £ << endl;

f << setw(24) << ht << setw{20) << ttinh ;
f << endl << setw(6) << sobd

<< getw(6) << dt

<< getw(6) << dl

<< metw(6) << dh

<< setw(6) << td ;

}

f.seekg(0);

stt=0;

clrscr():

cout << “\nDanh sach thi sinh\n";
cout << getprecision(l) <<
setiosflags (1os: :showpoint) ;

while (1)

{
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f.getline (ht,25).getline(ttinh,21);

if {(f.eof{)) break;

++3tt;

£ >»>> sobd >> dt >> dl >> dh >> td;
f.ignore();

cout << “\nThi sinh thu: ™ << stt ;

cout << “\nHo ten: “<< ht;

cout << ™ \nTinh - thanh pho: ™ << ttinh;
cout << “\nSo bao danh: “ << sobd;

cout << “\nDiem toan, ly, hoa va tong diem:
<<getw (6} << dt << setw(6) <<dl << setw(6) << dh
<< setw(6) << td ;

}

f.close();

cout << “\n Hoan thanh”;

getch():

;

Y

§14. XU LY LOI

Khi lam viéc véi tép khong phai moi viéc déu tréi chay ma thu(mg xdy ra
nhiéu vén d8 truc tric, ching han:

1. M& mot tép d€ doc nhung tép khong tén tai.

2. Poc dii liéu nhung con trd tép d3 & cudi tép.

3. Ghi dit lidu nhuing hét khong gian dia (dia ddy).

4. Tao tép nhung dia hong, hodc dia cim ghi hoic dia day

5. Ditng tén tép khong hop 1é. '

6. Dinh thyc hién mot thao tic nhung tép lai khéng ducjc md& 6 mode phit
hop @€ thuc hién thao tic d6.

Tom lai khi lam viéc v6i tép thuding gip nhiéu 16i khdc nhau, néu khéng
biét cach phét hién x(t Iy thi chiiong trinh sé& din dén rdi loan hoic cho két qua
sal. Trong 16p ios cia C++ c6 nhiéu phuong thitc cho phép phat hién 16i khi
lam viéc véi tép. PO i

1. Phuong thiic

int eof () ;

Néu con trd tép did & cubi tép ma lai thyc hién mét 18nh doc dit liéu thi
phuong thiic eof() tra vé gia tri khac khong, tri lai phuong thic cé gia tri
bang 0.

2. Phuong thiic

int fail() :

Phuong thic fail() tra vé g1a tri khac khong néulén nhap xudt cudi cling ¢6
161, tréi lai phuong thiic cé gia tri bing 0 '
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3. Phuong thitc

int bad(}

Phudng thic bad() trad vé gid tri khdc khong khi mét phép nhdp xudt
khéng hop 1¢ hodc ¢6 16i ma chua phét hién dugc, trédi lai phudng thic cd
gid tri béng 0.

4, Phuong thic

int good(} ;

Phuong thtic good() tra vé gid tri khdc khéng néu mei viéc déu t6t dep
{(khéng c6 181 nao xay ra). Khi c6 mét 16i nao dé thi phuong thic c6 gia tri
béng 0.

5. Phuong thic

void clear(}) ;

dung dé tt tit ca céc bit 16i.

Vi du 1. Khi mé tép dé€ doc cin kiém tra xem tép c6 t6n tai khong. Pélam
diéu 46, chiing ta c6 thé ding doan chuong saw:

char ten_tep[40] ;

cout << “\n Cho biét té&n tép: * ;

cin »> ten_tep ;

ifstream f(ten tep);

if {(f.bad(})

{

cout << “\n Tép << ten_tep << “khéng tdn tai” ;

exit(1l) ;

}

Vi du 2. Khi tao tép mdi dé€ ghi cdn kiém tra xem c6 tao dugc tép hay
khéng. D& lam diéu d6, ching ta c6 thé ding doan chuong sau:

char ten tep(40] ; ‘

cout << “\n Cho biét tén té&p: ™ ;

cin >> ten_tep ;

ofstream f(ten tep)};

if (f.bad(})-

{

cout << “\n Khéng tac dugc tép << ten tep ;

exit (1) ;

i

Vi du 3. D€ xic dinh d6 dai cla tép, c6 thé ding phuong thiic eof() va thuét
toan sauw:

+ Doc mt byte (chi ¥ phéi doc theo ki€u nhi phén).

+ Néu viéc doc thanh cong ( eof()=0) thi cong thém mét vio bo dém. Néu
viéc doc khong thanh (eof() !=0) thi két thic ving lap.

Thuit toén trén duge thé hién bing doan chuong trinh saw:
ifstream f(ten tep, ilos::in | ios::binary} ;
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leng dem = 0 ; char chy
while (1)

{

f.get (ch) ;

if (ltecf{)} demt++ ;
else break;

}

§15. NHAP XUAT NHI PHAN

15.1. Chon ki€u nhép xuit nhj phin

Kiéu nhép xuft mic dinh 13 vin ban. P& chon ki€u nhép xuét nhi phan,
thi trong tham s6 mode (ctia ham tao dang 2 va phuong thiic open) cin chiia
gia tri:

ios::binary

Vi du muén md tép “DSTS.DL” d€ doc - ghi theo kiéu nhij phin va gin tép
voi dong nhép - xuat fs, ta diing céu Iénh sau:

fstream fs(“DSTS.DL’, iosuin | ios::out | ios::binary) ;

15.2. Poc, ghi ky tu

+ DE ghi mét ky tu 18n tép c6 thé ding phuong thiic:

ostream & put{char)

+ D€ doc mot ky tu tit tép c6-thé diing phuong thic:

istream & get(char &) ;

Cén chd ¥ réng: Cach doc ghi ky ty theo kifu vin ban khéc véi cach doc
ghi ky tud theo ki€u nhj phin (xem chuong 10, cudén Ky thuét lap trinh C clia
tac gia).

Vi du d€ sao tép c6 thé dung thuit todn don gidn sau:

+ Doc mot ky tu tif tép nguodn.

+ Néu doc thanh coéng (phuong thiic eof() 0) thi ghi lén tép dich va lai
ti€p tuc doc ky ty tiép theo. .

+ Néu doc khong thanh cong (phuong thiic eof{) != 0) thi két thic.

Chii v 13 phai diing ki€u nhap xuit nhj phén thi thuit todn mdi cho két qua
chinh xdc. Chuong trinh sao tép dudi day viét theo thuit todn trén.

//CT7_15.CPP

// Sao tep

#include <iostream.h>

finclude <fstream.h>

#include <conio.h>

#include <stdlib.h>

void main ()

{

clrscr();
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char tep nguon{40}, tep dich{40] ;

char ch;

fstream fnguon, fdich;

cout << “"\nTen tep ngucn: * ; cin >> tep nguon;
cout << “\nTen tep dich: » ; cin >> tep_dich;

fnguon.open(tep _nguon,iocs::in | ios::binary);
fdich.open{tep dich,ios::out | ios::binary};
if (fnguon.bad() || fdich.bad{) }

{

cout << “\n Lol m¢ tep nguon hoac dich * ;

getch () ;

exit{li};

}

while (fnguon.get (ch), ffnguon.ecf ()}

fdich.put{ch) :

fnguon.close{);

fdich.clese();

cout << “\nHoan thanh” ;

getch () ;

1

15.3. Doc, ghi mét day ky ty theo kiéu nhi phan

+ Phuong thuc:

ostream & write{char *buf, int n} ;

sé xudt n ky ty (byte) chiia trong buf ra dong xuit,

+ Phuong thuc:

istream & read(char *buf, int n) ;

sé nhip n ky tg (byte) ti dong nhép va chiia véo buf.

+ Phuong thiic

int geceount

cho biét 8 ky ty thuc sy doc dugc trong phuong thiic read.

Chu y: Cac phuong thic write, read chilam viéc mét cich chinh x4c trong
kiéu nhdp - xuét nhi phén. o B

Dudi déy 1a chuong trinh sao tép sit dung céc phuong thic write, read va
geount.

//CT7_16.CPP

// Sac tep dung write, read va gcount

#include <iostream.h>

#include <fstream.h>

#include <conio.h>

#include <stdiib.h>

void main{)

{
clrscr{);
char tep nguon[40], tep_dich[40] ;
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char buf[5000];

int n;

fstream fnguon, fdich;

cout << “\nTen tep nguon: “ ; cin >> tep nguon;
cout << “\nTen tep dich: ™ ; cin >> tep dich;
fnguon.open(tep nguon,ios::in | ios::binary);
fdich.open (tep_dich,ios::out | ios::binary);

if {fnguon.bad() || fdich.bad() )}

{

cout << “\n Loi mo tep nguon hoac dich ™ ;
getch();

exit (1) ;

}

while (fnguon.read (buf,5000), {n=fnguon.gcount ()))
fdich.write (buf,n) ;

frguon.close () ;

fdich.close () ;

cout << “\nHoan thanh” ;

getch () ;

H

§16. POC GHI PONG THOI THEO KIEU NHI PHAN

Chuong trinh dudi day minh hoa cich doc ghi d6ng thdi trén tép theo kifu
nhj phan. Chuong trinh st dung cic phuong thiic write, read, cic phuong
thiic di chuyén con tré tép va cdc phuong thiic kiém tra 16i. Chuong trinh
gbm 3 chiic nang:

I. Nhap mot danh séch thi sinh méi v ghi vioe tép TS.DL

2. B6 sung thi sinh vao tép TS.DL '

3. Xem sta thi sinh trén tép TS.DL
//CTT7_18.CPP

// Doc tep

#include <iostream.h>
#include <iomanip.h>
#include <fstream.h>
#include <conic.h>
#include <stdlib.h>
#include <ctype.h>
#include <string.h>
#include <stdio.h>
struct TSINH

{

char ht[25];

int sobd;

float td;

}i
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class TS5

{

private:

TSINH ts;

char ten_tep(40];

int sots;

static int size;

public:

TS (char *ttep);

void tao_ds(};:

void bo_sung();

void xem_sua();

}i

int T8::size = sizeof (TSINH);
TS:: TS (char *ttep)

{

strcpy (ten tep, ttep);

fstream £

f.open(ten tep,ios::binarylios::inlios::ate);
if ('f.good())

sots = 0 ;

else

{

sots=f.tellg()/size ;

}

1

void TS::tao_ds ()

{

fatream £;
f.open{ten_tep,ios::binaryiios::outiios::noreplace);
if (!f.good{))

{

cout << “\nDanh sach da ton tai” ;
cout << *\nCo tao lai khong? - C/K” ;
char ch=getch{);

if (toupper(ch) = *C7)

return;

else

{

f.close(): ,
f.open(tenmtep,ios::binarylios::out!ios::trunc);
}

1

sots=0;

while (1)

{

cout << “\nThi sinh thu: “ << (scts+l) ;
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w

cout << “\nHc ten (Bam Enter de ket thug): »;

fflush (stdin) ;

gets{ts.ht);

if (£s.ht[0]==0} break:;

cout << “\nSc bao danh: “;

cin >»> ts.sobd;

cout << “\nTong diem: “;

cin >>» ts.td;

F.write{{(char*) (&ts),size) :
sots+t

}

f.close ()

}

void TS5::bo_sung()

{ ‘

fstream £;

f.open(ten tep,ios::binarylios
if ('£.good()}

{

cout << “\nbanh sach chua tao”
cout << “\nCo tao moi khong? -
char ch=getchi);
if (toupper (ch)
return;

else

{

f.close{);
f.open(ten tep,ios
}

}

int stt=0;

while (1)

{

wary .

::bhinaryliios

cout << “\nBo sung thi sinh thu: “ <<

r:applios: inecreate);

C/Ku :

raout) s

(stt+1); -

"

cout << “\nHo ten (Bam Enter de ket thuc): ;

fflush (stdin) ;

getsi{ts.ht);

if (ts.ht[0]==0) break;
cout << “\nSo bao danh: “;
cin >>» ts.sobd; -

cout << “\nTecng diem: “;
cin >> ts.td;
f.write{(char*) (&ts),size) ;
++stt;

1

sots += stt ;

f.close();
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}

vold TS::xem sua ()

{

fstream f; int ch;

f.open(ten tep,ios::binary|ics::outiios::in|ios::nocreate);
if (If.good())

{

cout << “\nDanh sach chua taoc” ;

getch () ;

return ;

}

cout << “\nDanh sach gom: ™ << sots << “thi sinh” ;

int stt;

while (1)

{

cout << “\nCan xem—-sua thi sinh thu (Bam 0 de ket thuc): ®

cin >> stt ;

if (stt<i |} stt > sots) break;
f.seekg({(stt-1)*size,ios::beg);
f.read({char*) (&ts),size);

cout << “\nHo ten : ™ << ts.ht;
cout << “\nSo ba danh: " << ts.sobd ;
cout << “"\nTong diem: ™ << ts.td ;
cout << “\nCo sua khong? - C/K” ;
ch=getch () ;

if (toupper(ch)=='C")

{

f.seekg(-size,ios::cur) ;

cout << “\nHoc ten: “;

filush {stdin); gets(ts.ht};

cout << “\nSc bao danh: *:

cin >> ts.sobd:;

cout << "“\nTong diem: ™;

cin >> ts.td; o
f.write((chaxr*) (&ts),size) ;

}

}

f.closel(};

}

void main ()

{

int chon;

clrscr{):;

TS £t(“TS.DL");

while (1)

{
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clrscri}y

cout << “\nl. Tao danh sach thi sinh moi” ;
cout << “\n2. Bo sung danh sach thi sinh” ;
cout << “\n3. Xem-sua danh sach thi sinh” ;

ccout << ™\n4. Ket thuc chuong -trinh g
chon = getch();

chon = chon - 48;

clrscer{);

if (chon==1i} t.tao ds();

else if(chon==2) t.bo_sung();
else if(chon==3) t.xem sua();
élse break;

}
clrscr();
cout << “\n Hoan thanh”;
getch () ;
}

$17. XAY DUNG TOAN TU NHAP XUAT POI TUQNG TREN TEP

Trong cdc muc trén di trinh bay cich diing cdc todn ti nhép >> va xuft <<
dé ghi di liéu ki¢u chuidn (nguyén, thuc, ky ty, chubi ky tu) trén tép. Muyc nay
trinh bay cich xdy dung céc todn tii dung dé€ doc ghi cdc déi tugng clia mot
16p bét ki do nguoi dung dinh nghia.

Gia sii chiing ta mudn st dung cAc todn tit nhép xudt d€ doc ghi cdc déi

tigng ctia 16p TS. Khi d6 ta dua vao cdc ham ban todn i nhip xuit nhu sau:
class T8

{

private:

// Khai bAc céc thudc tinh

public:

friend fstream& operator<<(fstream& fa,const TS &t);
friend fstreamé& operator>>(fstream& fs,TS &L);

b -
Vé kiéu ghi: C6 thé xay dung cic todn ti dé thyc hién cic phép doc ghi theo -
kiéu van ban ciing nhu nhj phan.

Vi du 1: Ghi theo kiu vin ban

Chuong trinh dudi d4dy minh hoa cach xiy dyng va st dung cdc todn t
nhip xuét déi tugng trén man hinh, ban phim va t¢p. Chuong trinh dua vio -
16p TS (Thi sinh) va cic ham toan ti& cho phép nhip xuit cic d6i tugng TS
trén man hinh, ban phim va tép. Chuong trinh gém céc néi dung sau:

+ Tao tép TS.DL diing d€ doc va ghi theo kiéu vin ban.

+ Nhép 3 thi sinh tit ban phim va chida vao 3 bién d6i tugng t1,'2, t3.
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+ Ghi ndi dung cta 3 bién d6i tugng t1, t2, t3 lén tép TS.DL.
+ Poc cdc ddi tugng tii tép TS.DL va chiia vao 3 bién t4, t5, t6.
+ In céc bién d6i tugng t4, t5, t6 ra man hinh.

+ Chuyén con tré vé ddu tép, ding chu trinh while d€ 1dn ot doc céc 461
tugng t tép va in ra man hinh. Dung phuong thiic eof d€ ki€m tra xem da
doc hét dit liéu hay chua.

//CTT_17.CPP

// Cac toan tu doc ghi doi tuong tren Tep

#include <iostream.h>

finclude <iomanip.h>

finclude <fstream.h>

#include <conic.h>

#include <stdlib.h>

#include <ctype.h>

class TS

{

private:

char ht[25];

float td;

public:

friend ostreamé& operator<<(ostream& os,const TS &t};

friend istream& operator>>(istream& is,TS &t);

friend fstream& operator<<(fstreamé& fs,const TS &t);

friend fstreamé& operator>>(fstreams& f£s,TS &t);

s ) . .

fstream&é operator>>(fstream& fs,TS &t)

{

fs.getline(t.ht,25);

fs >> t.td;

fs.ignore () ;

return fs;

}

ostreams operator<<({ostreamé& os,const TS &t)

{

058 << “\nHc ten: ™ << t.ht ;

0s << “\nTong diem: “ << t.td;

return os;

}

fstreamé operator<<{fstream& fs,const TS5 &t}

{

fs << t.ht << endl;

fs << f.td << endl;

return fs;- =

}

istream& cperator>>{istream& is,TS &t)

{
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cout << “\nHo ten: “ ;
is.get{t.ht,25);
cout << “Tong diem: ™ ;

is »> t.td ;

is.ignored{);

return is;

}

void main ()

{

clrscr();

fstream f(“T5.DL”,ios::out | ios::in | los::trunc):;

TS t1,t2,t3,t4,t5,£6,%;

cin >> tl >> t2 >> t3;

f << £l << £2 <<t3;

f.seekg(0);

£>>t4>>t5>>16;

cout << t4 << t5 << t6;

f.seekg(0});

while (f>>t ,!f.eof{(}))

cout << t;

f.close();

cout << “\n Xong”;

getch ()

}

Vidu 2: Ghi theo kiéu nhi phan _

Chuong trinh duéi day cling cd cic chiic ning nhu chugng trinh trong vi
du 1 bén trén, nhung cach ghi doc tép theo kifu nhj phan.

//CT7_19.CPP

// Cac toan tu doc ghi deoi tuong tren Tep

// Kieu nhi phan

#include <iostream.h>

$include <iomanip.h>

#include <fstream.h>

#include <conio.h>

#include <stdlib.h>

#include <ctype.h>

class TS

{

private:

char ht[25]:;

float td;

static int size;

public:

friend cstream& operator<<(ostream& os,const TS &t);

friend istream& operator>>(istream& is,TS &t);

friend fstream& operator<<(fstream& Is,const TS &t);
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friend fstream& operator>> (fstream& fs,T5 &L):
s

int TS::size= sizecf (T8);

fstream& operator>> (fstream& fs,TS &t}
i

fs.read( (char*} (&t) , t.silze);

return £s;

}

fstreamé operator<<(fstream& fs,const T3 &t)
{

fs.write{ {char*) (&t) , t.size):
return fs;

}

ostream& operator<<{ositream& os,const TS &t)
{

05 << t.ht << endl;

05 << t.td << endl;

return 0s;

}

istream& operator>>{istream& is,T5 &t)
{

cout << “\nHo ten: ™ ;
igs.get{t.ht,23);

cout << “Tong diem: “ ;

is >» t.td ;

is.ignore(};

return is;

}

void main ()

{

clrscr();

fstream f(“THU.DL",ilos::binary |
ics::outlios::inlios::trung);

TS tl1,t2,t3,t4,t5,t6,t;

cin >> tl >> t2 >> t3;

f << £1 << t2 <<t3;

f.seekg(0);

E>>ta>>t5>>16;

cout << td << t5 << t6;

f.seekg(0):;

while( £>>t ,!f.eof{) )

cout << t;

f.close(};

cout << “\n Xong”:;

getch () ;

}
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§18. HE THONG CAC LOP STREAM

Muc néy hé théng lai cdc 16p stream ma ching ta d4 sii dung bén trén 48 t§

chitic xudt nhép trén man hinh, ban phim, mdy in va tép.
18.1. S¢ db quan hé giita cac 16p

ios

i

istream fstreambase ostreath

T

ifstream

ofstream

\ ‘/

fstream

18.2. Cic phwiong thiic ciia I6p ios
1. int bad()

2. void clear(iht=0)

3. int eof()

4, int fail()

5. int fill()

6. int fill{char)

7. long flags()

8. long flags(long)

9. int good(}

10. int precision()

11. int precision{int)

12. long setf(long)

13. long setf(long setbits, long field)
14. long unsetf(long)

15. int width()

16. int width(int) _
18.3. Cic phuong thiic ciia 16p istream
1. operator>>

2. int gcount()
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. int get()

. istream& get(char, int, char = \n)

. istream& get(char&)

. istream& getline(char®, int, char = \n’}

. istream& ignore(int n = 1, int delim = EOF)
. int peek()

. istream& putback(char)

10. istream& read(char*, int)

O o8 3 W e W

11. istream& seekg(long)

12. istream& seekg(long, seek_dir)
13. long tellg()

18.4. Cic phuong thiic ca 16p ostream
1. operator<<

2. ostream& flush()

3. ostream& put(char)

4. ostream& seekp(long)

5. ostreamé& seekp(long, seek_dir)
6. long teilp()

7. ostream& write{char*, int)

18.5. Cac phudng thiic ctia 16p fstreambase
void closel()

18.6. Céc phuong thiic cia l6p ifstream

1. ifstream()

2. ifstream(const char*, int = iosuin, int = filebuf::openprot)
3. ifstream(int )

4, ifstream(int , char®, int)

5. void open{const char*, int = ioszin, int = filebuf::openprot)
18.7. Cac phuong thiic chalép ofstream

1. ofstream()

2. ofstream(const char*, int = ioszout, int = filebuf::openprot)
3. ofstream(int }

4. ofstream(int , char*, int)

5. void open{const char*, int = jos::out, int = filebuf::openprot)
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18.8. Cac phuong thic cia lop fstream

1. fstream()

2. fstream(const char*, int, int = filebuf::openprot)

3. fstream(int )

4. fstream(int , char¥, int)

5. void open(const char*, int, int = filebuf::openprot)
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Trong chuong nay sé gidi thidu cdc ham ding dé vé cdc dudng va
hinh cd ban nhu dudng tron, cung elip, hinh quat, dvudng gay khiic,
hinh da gidc, dudng thing, dudng chit nhét, hinh chit nhat, hinh
hop chit nhit, ... Ngodi ra con dé cdp tdi cdc vin dé rdt Iy thi khdc
nhu: Xit Iy vin bdn trén mdn hinh d6 hoa, clia s6 va ky thudt tao
dnh di dong. Cdc ham do hoa dudc khai bdo tép graphics.h.

§1. KHAI NIEM PO HOA

Dé hiéu k¥ thuat 14p trinh 46 hoa, ddu tién phai hifu cic yéu t8 co ban clia
dd hoa. Tii trude dén nay, chiing ta cht yéu lam viéc v6i kiéu vin ban. Nghia
12 man hinh dugc thiét14p d¢ hién thi 25 dong, mbi dong cé thé chita 80 ky tu.
Trong kiéu vin bén, cdc ky ty hién thi trén man hinh da dugc phin clng ciia
mdy PC 4n dinh trude va ta khong thé nao thay d6i dugc kich thudc, kifu chi.

(3 man hinh d8 hoa, ta c6 thé xt Iy dén tiing ch&m nhé (pixel) trén man
hinh va do vy mudn vé bat ky thi gi cling dugc. Sy bai tri va sé pixel trén
man hinh duge goi la 0 phén gidi (resolution). Do mdi kiéu man hinh d6
hoa cé mdt cach xii Iy d6 hoa riéng nén TURBO C cung cdp mét tép tin diéu
khién riéng cho tiing kiéu d6 hoa. Bang 1 cho théy cdc kiéu d6 hoa va cac tép
tin diéu khién ching.

Ngoai cac tép c6 dudi BGI chita chuong trinh diéu khién d6 hoa, TURBO
C con cung cdp céac tép tin dudi CHR chiia cic Font chit d€ vé cic kiéu chi
khac nhau trén man hinh d6 hoa. P6 1a cac tép:

GOTH.CHR

LITT.CHR

SANS.CHR

TRIP.CHR

Bang 1. Cac tép tin diéu khién d6 hoa ctia TURBO C
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Tén tép tin Kiéu man hinh d6 hoa

ATTBGI ATT & T6300 (400 dong)

CGA.BGI IBMCGA, MCGA va cac mdy tugng thich
EGAVGA.BGI IBM EGA, VGA va cdc mdy tuong thich
HERC.BGI Hercules monochrome va céc méay tuong thich
IBM8514,BGI IBM 8514 va cic may tuong thich
PC3270.BGI IBM 3270 PC

Man hinh d6 hoa gém nhiéu di€m dnh dugc sip xép trén cac dudng thing
nam ngang va thing diing. Piéu ndy diing cho t4t ci cdc ki€u man hinh dé hoa
clia mdy tinh. Khac biét chil yéu giita ching 13 kich thudc v s8 cic diém anh.
Trong ki¢u CGA (d¢ phin gidi thdp), diém &nh c6 kich thudic 16n, chiéu ngang
c6 320 diém anh, con theo chiéu ddng c6 200 diém anh. Man hinh VGA c¢6 46
phan gidi cao hon: Piém anh nhd hon, trén méi hang c6 640 diém anh va trén
mbi ¢t c 480 diém anh. Diém anh cang nho thi s& diém anh trén man hinh
cang nhiéu va chit lugng d6 hoa cang cao.

Mbi ki€u d6 hoa diing mot hé toa do riéng. Hé toa ¢ cho man hinh VGA
la 640 x 480 (hinh 1).

(0,0) (639,0)

(0,479) (639,479)
Hinh 1. Hé toa dé VGA

Nho hé toa d6 nay, ta c6 thé tic dong hay tham chi€u dén b4t ky diém anh
nao trén man hinh dé hoa.

Néu diing man hinh CGA thi goc phai dudi cé toa d6 (319, 199). Doc lap
voi ki€u d6 hoa dang st dung, cic ham getmaxx v getmaxy bao gi¢ ciing cho
toa d4 x va y Ién nhét trong kifu d6 hoa dang dung.

Mot chuong trinh 46 hoa thudng gém cdc phén sau:

- Khdi dong hé théng d6 hoa.
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- Xac dinh mau nén (mau man hinh), man duong vé, mau t6 va kiéu
(mau) to.

- V&, t6 mau cdc hinh ma ta mong mudn.

- Céc thao tac d6 hoa khdc nhu cho hién cdc dong chi...

- Déng hé théng d6 hoa d€ trd vé mode vin ban.

$2. KHOI PONG HE PO HQA

Muc dich clia viéc khai dong hé théng d6 hoa ] xdc dinh thiét bi 46 hoa
(man hinh) va mét d6 hoa sé sii dung trong chuong trinh. D& lam di€u nay ta
diing ham

void initgraph(int *graphdriver, int *graphmode, char *driverpath);

trong &6: driverpath 13 dudng din cha thu muc chda cic tép tin diéu
khién d6 hoa, graphdriver, graphmode cho biét man hinh va mét 46 hoa sé
sii dung trong chuong trinh. Bang 2 cho cc gid tri kha di chia graphdriver
va graphmode.

Vi du 1: Gid s&f may tinh clia ta cd man hinh EGA, céc tép tin d6 hoa chifa
trong thd myc C: \TC, khi d6 ta c6 thé khoi dong hé théng d6 hoa nhut sau:

#include “graphics.h”

void main ()

{

int mh=EGA, mode= EGALO;
initgraph (&mh, &mode, “C:\TC");

}
Bang 2. Cac gi tri kha di clia graphdriver, graphmode

graphdriver graphmode Do phan giai

Detect {(0)

CGA (D) CGACO (0) 320x 200
CGACL (1) 320 x 200
CGAC2(2) 320 x 200
CGAC3 (3) 320 x 200
CGAHI (4) 640 x 200

MCGA (2) MCGAO (0) 320 x 200
MCGAL1 (1) 320 x 200
MCGAZ (2) 320 x 200
MCGA3 (3) - 320x200
MCGAMed (4) 640 x 200
MCGAHi (5) 640 x 480

EGA (3) EGALO (0) 640 x 200
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EGAHi (1) 640 x 350

EGA64 (4) EGAG4LO (0) 640 x 200
EGA64Hi (1) 640 x 350

EGAMONO (5) EGAMONOHi (0) 640 x 350

VGA (9) VGALO (0) 640 x 200
VGAMED (1) 640 x 350
VGAHI (2) 640 x 480

HERCMONO (7) HERCMONOHI 720 x 348

ATT400 (8) ATT400CO (0) 320 x 200
ATT400C1 (1) 320 x 200
ATT400C2 (2) 320 % 200
ATT400C3 (3) 320 x 200
ATT400MED (4) 640 x 400
ATT400HI (5) 640 x 400

PC3270 (10) PC3270HI (0) 720 x 350

IBM8514 (6) IBM8514L0 (0) 640 x 480, 256 mau
IBM8514HI (1) 1024 x 768, 256 miu

Chii  1: Bang 2 cho céc hiang va gia tri clia chiing ma cdc bién graphdriver,
graphmode c6 thé nhén. Chang han hing DETECT ¢6 gid trj 0, hing VGA c6
gid tri 9, hang VGALO c6 gid tri 0... Khi [4p trinh ta c6 thé ding tén hing hoiic
gid trj tdong ting cia ching. Chdng han cic phép gén trong vi du 1 cd thé viét
theo mdt cdch khéc tuong duong nhu sau:

mh=3; '

mode=0; .

Chit y 2: Bang 2 cho thay d6 phan gidi phu thudc ca vao man hinh va mode.
Vi du trong man hinh EGA néu diing mode EGALO thi d6 phan giai la 640 x
200, ham getmaxx cho gia tri 639, ham getmaxy cho gi4 tri 199. Néu ciing man
hinh EGA ma dling mode EGAHI thi d§ phéan gidi [ 640 x 350, ham getmaxx
cho gia tri 639, ham getmaxy cho gid trj 349.

Chi y 3: Néu khong biét chinh xéc kiéu man hinh dang st dung thi ta gén
cho bién graphdriver hing DETECT hay gid tri 0. Khi d6 két qui cfia ham
initgraph sé la:

- Ki€u ctia man hinh dang st dung dugc phét hién, gi tri s6 ciia né dugc
gan cho bién graphdriver.

- Mode d6 hoa 8 d6 phan gidi cao nhét ¢ing v6i man hinh dang sit dung
cling dugc phét hién va gia trj s8 clia né duge gin cho bién graphmode.

Nhu vay viéc ding hing s6 DETECT ching nhiing c6 thé khai dong dugc
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hé théng d6 hoa cla man hinh hién cé theo mode c6 dd phén gidi cao nhat,
ma con gitip ta xac dinh chinh xdc ki€u man hinh dang sit dung.
Vi du 2: Chuong trinh du6i diy xdc dinh ki€u man hinh dang st dung.
#include “graphics.h”
#include “stdio.h”
#include “conio.n”
void main()

{

int mh=0, mode= 0;

initgraph (&mh, &mode, “7);

closegraph{);

printf (*\n Gia trji s& cia man hinh la: %d”, mh);

getch(};

}

Néu chuong trinh cho két qua:

Gié tri s6 clia man hinh la: 3

thi ta cé thé khing dinh loai man hinh dang diing 1a EGA.

Chii ¥ 4: Néu chudi ding dé x4c dinh driverpath 12 mét chudi rong (nhu
trong vi du 2) thi chidong trinh dich sé tim céc tép diéu Ikhién d6 hoa trén thu
muc cht (thd muc hién hanh).

§3. LOI DO HOA

Khi khéi dong hé théng d6 hoa, néu miy khéng timn théy cic chiong trinh
ditu khién d6 hoa thi s& phét sinh 16i d6 hoa va viéc khoi dong coi nhii khong
thanh. L&i d8 hoa con phat sinh khi diing cdc ham. Trong moi trudng hgp,
ham graphresult cho biét ¢6 16i hay khong 16i va d6 1216i gi. Bang 3 cho cicma
16i ma ham nay phét hién digc. Ta cé thé diing ham grapherrormsg véi ma 161
do ham graphresult tra vé dé biét dugc dé 1a 16i gi, vi dw:

int maloi;

..maloi = graphresult (}: :
printf {"\nL&i &b hos 1l&: %s”, grapherrormsg(maloi});

Bang 3. Céc ma 16i cia graphresult

Hing ' Tr; L3i phat hién

grOk 0 Khéng c6 16i

grNolnitGraph -1 Chua khéi déng hé @b hoa

griNotDetected -2 Khﬁﬁg ¢6 phén cimg b hoa

grFileNotFound 3 - Khéng tim thiy trinh didu
khién b hoa
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grinvalidDriver -4 Trinh didu khién Ichéng hop 18
grNolLoadMem -5 Khéng dit RAM cho dd hoa
griNoScanMem -6 Vuet vilng RAM trong Scan fill
giNoFloodMem -7 Vuot vimg RAM trong flood fill

- grFontNoFound -8 Khéng tim thiy tip tin Font
griNoFontMem -9 Khéng dis RAM dé nap Font
grlnvatidMode 10 Kiédu dé hoa k,he"mg hop 1é cho

trinh diéu khién
grBrror -11 L3i dd hoa tdng quat
grlOerror -12 L3i db hoa vao ra
grinvalidFont -13 Tép tin Font khéng hop 18
grinvalidFontNom -14 86 higu Font khong hop 13
§4. Mau VA MAU

Dudi day Ia cdc ham d€ chon mau va miu.
1. D€ thiét lip mau nén ta sif dung ham

void setbkecoleor(int color);

2. D€ thiét 1ap mau dudng vé ta ding ham

void setcolor(int color);

3. D€ thiét lap méiu (ki€u) t6 v& mau té ta diing ham
void setfillstyle(int pattern, int color);
Trong ca 3 trudng hgp color xdc dinh ma clia mau. Céc gi4 tri kha di ciia
color cho trong bing 4, pattern x4c dinh ma cfia miu t6 (xem béang 5).
Mau t6 va mau t6 sé dugc st dung trong cac ham pieslice, fillpoly; bar,

bar3d va floodfill (xem §5 dudi ddiy).

4. Chon giai mau: D€ thay d6i gidi mau da dugc dinh nghia trong bang

4 ta ding ham

veild Setpalétte(int colornum, int color);

Vi dy cau lénh

setpalette (0, Lightcyan);

bi€én mau ddu tién trong bang mau thanh xanh lo nhat (Lightcyan ). Cac
mau khéc khong bi anh hudng.
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Bang 4. Cac gid tri kha di ciia color

Tén hiing Gia tri sb Mau hién thi
BLACK 0 den

BLUE 1 Xanh da trdvi
GREEN 2 Xanh l4 ciy
CYAN 3 Xanh lo

RED 4 Pé

MAGENTA 5 Tim

BROWN 6 Nau
LIHGTGRAY 7 Xém nhat
DARKGRAY 8 Xam sim
LIGHTBLUE 9 Xanh da trdi nhat
LIGHTGREEN 10 Xanh 14 ciy nhat
LIGHTCYAN 11 Xanh lo nhat
LIGHTRED 12 Do nhat
LIGHTMAGENTA 13 " Timuhat
YELLOW 14 Ving

WHITE 15 Trang

5. P& nhén gidi may hién hanh ta ding him

void getpalette (struct palettetype *palette);
& &4y palettetype 1a kiu da dinh nghia tridc nhu sau:
#define MAXCOLORS 15 '

struct palettetype
{

unsigned char size;
unsigned char colors [MAXCOLORS+1];

r

——

& day: size l3 s6 lugng mau trong palette, colors 12 mang chiia mau véi chi

56 mang chay tii 0 dén size - L.
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Bang 5. Cac gia tri kha di ciia pattern

Tén hiing Gia tri sé Mo ta kiéu t6
EMPTY FILL 0 T4 bing mau nén
SOLID_FILL 1 Td bing dwdng nét lidn
LINE_FILL 2 T6 bang - - -

LTSLASH_FILL 3 T6 bang ///

SLASH_FILL 4 T6 bang /// in dam
BKSLASH_FILL 5 T6 bang W in d4m
LTBKSLASH_FILL 6 Té bang W

HATCH FILL 7 T6 bing dudng gach bong nhat
XHATCH_FILL 8 T6 bing duong gach bong chik thap
INTERLEAVE FILL 9 T6 bang dwdng dit quang
WIDE_DOT FILL 10 T6 bing du chim thia
CLOSE_DOT FILL 11 T4 bing ddu chdm mau

6. Ham getcolor trd vé mau da xéc dinh trige d6 bing ham setcolor.

7. Ham getbkcolor trad vé€ mau dé xdc dinh trudc d6 bang ham setbkcolor.

8. Ham getmaxcolor tra vé s6 Iugng mau cuc dai thudc gidi mau hién dang
¢6 hiéu Iyc. Trén 256 K EGA, ham getmaxcolor ludn cho gid trj 15.

§5. VE VA TO MAU

(06 thé chia cac dudng va hinh thanh bén nhém chinh:

- Dudng tronva hinh tron

- Puding gip khic va hinh da gidc

- Duting thing

- Hinh chii nhat

5.1. Budng tron va hinh tron

Nhém nay gébm cung tron, dudng tron, cung ellipse va hinh quat.

1. Cung tron: D€ vé mét cung tron ta ding ham
void arc(int x, int vy, int gd, int gec, int r};:
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G day:

(%, v) 12 toa dé cha tdm cung tron

rla bén kinh

gd la gbc dau

ge 13 goc cudi

Chit y: Trong tit ca cdc ham dudi day, géc tinh theo do va cé gid trj tii 0
dén 360.

- 2. Puting tron: DE vé mot dudng tron ta ding ham

vold ¢ircle(int x, int y, int r);

o day:

(x,v) 12 toa d6 cua tdm

r 1a bén kinh dudng tron -

3. Cung ellipse: D& vé mot cung ellipse ta diing ham

void ellipse(int x,int vy,int gd,int gc,int xr,int yr);

G day:

{x, v) 14 toa dd cha tAm cung ellipse

gd Ia gbc ddu

gc la géc cudi

xr 1a ban tryc ngang

yr 1a ban truc diing 4

4, Hinh quat: P€ vé va t6 mau mdt hinh quat ta ding ham

void piesiice(int x,int y,int gd,int gc,int r);

& dty: o o

(xy) 14 toa do tAm hinh quat

gd 14 gdc ddu

gc 1a gbe cudi

r1a ban kinh

Vi du 1: Chuong trinh dudi day sé vé: Mot cung tron & goéc phén tu thi
nhét, mdt cung ellipse & goc phan tu thi ba, mét dudng tron va mot hinh quat
quét tir 90 dén 360 do.

#include <graphics.h>

#include <conio.h>

main ()
{
int mh, mode; _
/*Kh&i déng dd hoa,mdn hinh EGA, mode EGALO*/
mh=EGA;
mode=EGALQ;
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initgraph (&mh, &mode, “C:\\TC\\BGI”):;

/* Mau nén Green, mau dudmng ve

White, mau tdé Red, kidu td SlashFill */

setbkcolor {(GREEN);

setcolor {(WHITE);

setfillstyle (SLASH FILL, RED); :

/* V&: mdt cung trdn & goéc phén tu thior nhit,

mdt cung Ellipse & géo phin tu tha ba,

mét dudng tron, mbt quat trdn */

arc(le0, 5C, 0, 950, 45);

ellipse (480, 50, 180, 270, 150, 45%;

circle (160, 150, 45);

pileslice (480, 150, 90, 360, 45%);

getch();

/* Két thic ché d6 d& hoa */
closegraph () ;
}

5.2. Budng gip khiic va da giac .

1. Muén vé mdt dudng gip khic di qua n diém: (x1,y1), ..., (xn,yn) thi
trudc hét ta phai dua cdc toa d6 vao moét ming a ndo dé kiéu int. N6i mét cach
chinh xdc hon, cdn gén x1 cho a[0], y1 cho a[1], x2 cho a[2], y2 cho a[3],... Sau
dé ta viét 15 goi ham:

drawpoly{n, a);

Khi di€m cudi (xn, yn) trung véi diém diu (x1, y1) ta nhin digc mét
duong gip khiic khép kin. _

2. Gia s1t a 14 mang da noi trong diém 1, khi d6 161 goi ham

fillpoly(n, a);
s& c6 tic dung vé va t& mau mét da gidc c6 dinh 1d céc diém
(x1, y1), ... ,(xn, yn).

Vi du 2: Chuong trinh dudi day sé vé mdt dudng gip khiic va hai hinh
tam gidc.

#include <graphics.h>

#include <conio.h>

/* Xiy dung céc mang chita toa d6 céac dinh */

int polyl[]={5,200,190,5,100,300};

int poly2[1={205,200,390,5,300,300};

int poly3[]={405,200,590,5,500,300,40%,200};

main{)

{

int mh=0, mode=(;

initgraph (&mh, &mode, “7);

/* Miau nén CYAN, mau dudng vE

YELLOW, mau td MAGENTA, miu td SolidFill */
setbkcolor (CYAN);
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Setcolor (YELLOW):
setfillstyle (SOLID FILL, MAGENTA);
/* Budng gip khuac */
drawpeoly {3, polyl);
/* Hinh da giac */
fillpoly (3, poly2);
/* Hinh da giac */
fillpoly (4, poly3):
getch();
closegraph{);

!

5.3. Pudng thing
1. Ham line
void line{int x1,int yl,int x2,int v2};
vé& dudng thing ndi hai diém (x1, y1) va (x2, y2) nhung khéng lam thay déi
vi tri con tro.

2. Ham lineto
void lineto(int %, int y);

vé dudng thdng ti diém hién tai téi diém (x, y) va chuyén con trd dén diém
{x v)-
3. Ham linerel
void linerel (int dx,int dy):;
vé mot dudng thing tit vi tri hién tai (x, y) ca con trd dén diém (x + dx, v
+ dy). Con trd dugc di chuyén dén vi tri méi. '
4. Ham moveto
void moveto{int x,int v);

sé di chuyén con trd t6i vi tri (x, ).

Viduy 3: Chv:o’ng trinh dudi day tao 1én mot dudng gip khic bang cac do an
thang. Dudng gip kinic di qua cac dinh sau: (20,20), (620, 20), (620, 180), (20,
180) va (320, 100).

#include <graphics.h>

#include <conio.h>

main{)

{

int mh=0, mode=0;

initgraph{&mh, &mode, “"};

setbkcolor (GREEN) ;

setcolor (YELLCW) ;

moveto {320,100} ;

line (20,20,620,20);

linerel (-300,80);

lineto (620,180) ;

lineto (620,20} ;
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getch();
closegraph();
1

5.4. Hinh chii nhat

1. Ham rectangle 4

void rectangle(int x1,int yl,int x2,int y2);

s&€ vé mét dudng ch@ nhit 6 céc canh song song vdi cic canh clia man
hinh. Toa do dinh trén bén tréi ctia hinh chit nhat Ia (x1,y1) va diém dudibén
phaila (x2,y2).

2. Ham bar

void bar (int xl,int yl1,int x2,int y2};

s& v& va t0 mau mét hinh chd nhét, Cac gid trj xI, y1, x2 va y2 ¢6 ¥ nghia
nhu da néi trong diém 1.

3. Ham bar3d

veid bar3d{int x1,int yl,int x2,int y2,int depth,int top):

s& v& mot khéi hép chi nhat, mét ngoai cha no 14 hinh chi nhat x4c dinh
béi cac toa dd x1,y1,x2,y2 (nhu da ndi trong diém 2). Hinh chit nhit ndy duge
td mau. Tham s6 depth 4n dinh sé diém 4nh trén bé siu ctia khéi 3 chiéu.
Tham s8 top cho biét kh&i hép cd nép hay khéng: Khi top <>0 1a ¢6 nép, top
=0]a khoéng ndp (xem hinh vé).

AT T ERV B

fop<>0 top=0

Vi dy 4: Chuong trinh duéi day sé vé mét dudng chit nhat, mét hinh chit
nhat va mdt khéi hop chii nhat ¢ ndp.

#include <graphics.h>

#include <conio.h>

main{)

{

int mh=0, mode=0;

initgraph (&mh, &mode,

setbkcolor (GREEN) ;

getcolor (RED} ;

Setﬁllstyle(CLOSEWDOTWFILL,YELLOW);

rectangle(5,5,300,160);

bar{b,175, 300,340} ;

bar3d{(320,100,500,340,100,1};

getch () ;

closegraph () ;

}

\\I() ',
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§6. CHON KIEU DUONG

-‘Muc nay gidi thiéu 3 ham:

1. Ham setlinestyle

void setlinestyle(int linestyle,int pattern,int thickness};

tac dong dén nétvé chia cac thii tuc line, lineto, rectange, drawpoly, circle,...
Ham nay cho phép ta &n dinh 3 yéu t6 cha dudng thing 1a dang, bé day va
mau tyf tao. :

+ Dang duding dugc xéc dinh bdi tham s6 linestyle. Sau day la cac gid tri
kha di clia linestyle va dang dudng thing tudng dng.

SOLID_LINE =0 Nét lién
DOTTED_LINE == 1 Nét cham
CENTER_LINE =2 Nét chim gach
DASHED_LINE =3 Nét gach
USERBIT_LINE =4 Mau ty tao

+ Bé day dugc xdc dinh béi tham s8 thickness. Tham s6 nay cé thé la:
NORM_WIDTH = 1 Bé day binh thudng

THICK WIDTH=3  Bédaygipba

+ Mau tu tao: Néu tham s& thd nhét 14 USERBIT_LINE thi ta c6 thé tao ra

miu dudng thing bang tham s¢ pattern. Vi dy xét doan chiiong trinh:
int pattern= 0x1C10;
setlinestyle(USERBIT LINE, pattern, NORM_WIDTH) ;
line(C,0,100,200);

Gia tri cha pattern trong hé 1612 1010 hay trong hé 2 ]2
0001 0000 0001 0000

Ché nao cé bit 1 difm anh sé séng, bit 0 lam tat diém anh.

2. D& nhdn cdc gid tri hién hanh cda 3 yéu t0 trén ta dung ham:

void getlinesettings (struct linesettingstype *lineinfo};

vdi kiéu linesettingstype da dugc dinh nghia trude nhu sau:

struct linesettingstype

{

int linestyle;

unsigned int upattern;

int thickness;

bi

Vi du 1: Chuong trinh dudi day minh hoa cich ding cdc ham setlinestyle
va getlinesettings dé vé dudng thing.

/* Kiéu dudng */

#include <graphics.h>

finclude <conio.h>

main ()
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{

struct linesettingstype kieu cu;

int mh=0, mode=0;

initgraph (&mh, &mcde, “7);

if (graphresult!= groOk)

exit (1)

setbkcolor (GREEN) ;

setcolor (RED) ;

1ine{0,0,100,0);

/* Luu lai kidu hién tai */

getlinesettings (kieu cu);

/* Thidt lap kiéu méi */

setlinestyle (DOTTED_LINE, ), THICK WIDTH) ;

line(0,0,100,10);

/* Phuc hdéi kidu cii */

setlinestyle (kieu_cu.linestyle,

kieu_cu.upattern, kieu_cu.thickness);

Line (0,20,100,20);

getch () s

closegraph () ;

1

3. Ham setwritemode

veid setwritemode{ int writemode);

s€ thiét 1ap ki€u thé hién qudng thing cho cic ham line, drawpoly, linerel,
lineto, rectangle. Kiéu thé hién dugc x4c dinh bdi tham s§ writemode;

- Néu writemode bdng COPY_PUT = 0, thi dudng thing ddgc viét dé lén
dong dang c6 trén man hinh.

- Néu writemode bang XOR_PUT = 1, thi mau ctia dudng thing dinh vé sé
két hgp v6i mau cha tiing chdm diém cha dudng hién co trén man hinh theo
phép todn XOR d¢€ tao 1én mot dudng thing méi.

Mot ting dung cta XOR_PUT Ia: Khi thiét l4p kifu writemode bing XOR
PUT réi vé lai duong thing cing méau thi sé x6a dudng thing cfi va trd vé man
hinh nguyén thay.

Chuong trinh dudi déy minh hoa cdch ding ham setwritemode. Khi thuc
hién ta s& thdy hinh chit nh4t thu nhé ddn vio tim man hinh.

Viduy 2;

/* Thu hinh; */

#include <graphics.h>

#include <conio.h>

main{)

{

struct linesettingstype kieu_ cu;
int mh=0, mode=C, x1, yl, x2, y2;
initgraph (&mh, &mode, “");
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if (graphresult!= groOk}
exit(1l);
setbkcolor (GREEN) ;
setcolor (RED) ;
setfillstyle (CLOSE DOT_FILL, YELLOW);
®1=0;
yi=0;
x2=getmaxx{) ;
yZ=getmaxy () ;
setwritemode (XOR_PUT) ;
/* V& hinh chit nhdt */
tt: rectangle{xl,vl,x2,vy2};

if ( {xl+l)<(x2-1} && (yvi+i}<(y2-1) )
{ /* xda hinh chit nhit */
rectangle (xl,yl,x2,v2);
x1=x1+1;
yl=yl+1;
/* co hinh c¢hit nhat */
x2=x2-1;
y2=y2-1;
goto tt;

}
/* Try vé& overwrite mode */
setwritemode (COEY PUT);
closegraph(};
}

§7. CUA SO (VIEWPORT)
1. Viewport

LA mét viing chit nhét trén man hinh d8 hoea tya nhu window trong text-
mode. D& thiét lap viewport ta diing ham
void setviewport (int xl,int yl,int x2,int y2,int clip);

- trong d6 (x1,y1) 14 toa-d0 goc trén bén trai va (x2,y2) 1 toa d§ goc duGibén
phaéi. Bén gid tri nay phai théa min:

O<=x1 <=x2

0 <=yl <=yl

Tham s clip ¢ thé nhan mot trong hai gid tri:

clip = 1 khong cho phép vé ra ngoai viewport

clip = 0 Cho phép vé ra ngoai viewport.

Vi du ciu lénh
setviewport (100,50,200,150, 1}:

sé& thiét lap viewport. Sau khi lap viewport ta c6 hé toa 09 méi ma goc trén
bén trai clia viewport sé cé toa dj (0,0). '
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2. D€ nhan viewport hién hanh ta ding ham

void getviewsettings (struct viewpcrttype *vp);
& déy kiéu viewporttype dé dugc dinh nghia nhu sau:
struct viewporttype

{

int left, top, right, bottom;
int clip:

b

3. Dé xba viewport ta diing ham:

void clearviewport (void);

4. D& x6a man hinh va dua con tré chay vé toa d6 (0,0) ctia man hinh ta
dung ham

volid cleardevice {void);

Chit y: Cu lénh nay sé x6a moi thd trén man hinh.

5. Toa d6 4m duong:

Nh¢ sti dung Viewport 6 thé viét cic chuong trinh d6 hoa theo toa d¢ 4m
duong. Mudn vdy ta thiét 14p viewport sao cho tim (diém giffa) man hinh 1a
gbc trén bén tréi chia viewport va cho clip = (0 d€ c6 thé vé ra ngoai gidi han ctia
viewport. Sau dy la doan chuong trinh thuc hién céng viéc trén

int xc, vycs; )

xe= getmaxx(}/2; ve= getmaxy(})/2;

setviewport (xc, vc, getmaxx(), getmaxy(}, 0):

Nhu th& man hinh sé dugc chia lam 4 phén véi toa 46 am duong nhu sau:

Phén tu trai trén x 4m, y Am

Phén tu trdi dudi x 4m, y duong

Phén tu phéi trén x duong, y Am

Phén tu phai dudi x duong, y duong

Chuong trinh du6i ddy vé d6 thi ham sin(x) trong hé truc toa 4 4m duong.
Hoanh d¢ x ldy céc gia tri ti -4*PI dén 4*PL Trong chuong trinh cd diing hai
ham mdi la: outtextxy va putpixel (xem cdc muc sau).

Vidul:

/* D8 thi ham sin; */

#include <graphics.h>

#include <conio.h>

#include <math.h>

#define SCALEX 20

f#define SCALEY 60

main ()

{

int mh=0, mode=0, x, vy, i;

initgraph (&mh, &mode, ™"}
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if (graphresult!= grOk)
exit (1) ;
setviewport (getmaxx () /,getmaxy (} /2,
getmaxx (} ,g etmaxy(),0):
/* Ke he truc toa do */
setcolor (BLUE) ;
line (- (getmaxx(}/2),0,getmaxx{)/2,0);
line (0, - (getmaxy () /2),0,getmaxy () /2);
settextjustify (1,1);
setcolor {RED) ;
outtextxy(0,0,7(C,0)");
for (i=—400;i<=400;++1)
{
x=round (2*%M PI*i*SCALEX/200)};
y=round (sin (2*M PI*i/200)*3CALREY);
putpixel (x,y, YELLOW) ;
}
getch () ;
closegraph():
}
Vi duy 1 tao Ién mét d6 thi tii cac chim diém. Béy gi¢ ta stia vi du 1 doi chit:
gilt nguyén tit ddu dén outtextxy, thay phin cudi bsi doan chuong trinh dudi
ddy. Ta s& dugc d8 thi lién tuc gdm cac doan thang ghép lai v6i nhau.

Vidu2:
/* Phédn dau gidng vi du 1 */
sebcolor (YELLOW) ;
for (i=-400;i<=400;++1i)
{
x=round (2*M PI*i*SCALEX/200);
y=round (sin (2*M PI*i/20C)*SCALEY);

if(i= -400)
moveto (X, y) ;
else

lineto(x, v);
}

getch ()¢

closegraph () ;

§8. TO PIEM, TO MIEN
1. Ham putpixel

void putpixel (int x, int vy, int color);
sé to di€m (x,y) theo méau xéc dinh béi color.
2. Ham getpixel

unsigned getpixel (int x, int y};
s€ trd v€ 58 hiéu mau cta diém anh & vi tri (x.y).
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Chi y: néu diém nay chua dugc t6 mau bdi cdc him vé hodc putpixel (ma
chi méi dugc tao mau nén béi setbkcolor) thi ham cho gid tr bing 0. Vi vy
¢6 thé diing ham nay theo miu duéi day dé xdc dinh cac nét vé trén man hinh
d6 hoa va vé ra gidy.

if (getpixel (x,y) I=0)

{ .
/* Piém (x,y) duoc vé , dit mdt chlm didm ra gidy */

}

3. 'T6 mién. D& t6 mau cho mét mién nao dé trén man hinh ta diing ham:

void floodfill (int x, int y, int boxder):

G day:

(x,y) 13 toa d6 ctia mét diém nao do goi 13 diém gieo.

tham s8 border chita ma clia mot mau.

Sy hoat dong ctia ham floodfill phu thudc vao gid tri cla x, y, border vi.
trang thdi man hinh.

a) Khi trén man hinh c6 mét dudng (cong hodc gap khic) khép kin ma ma
mau cfia né bing gié tri cia border thi:

+ Mién gi6i han bdi dudng kin sé dugc t6 mau néu diém gieo (x,y) nim
bén trong mién nay.

+ Néu (x,y) ndm bén ngoai thi phin mén hinh bén ngoai mién déng néi
trén ddge t6 mau.

b} Khi trén man hinh khong c6 mét dudng nao nhu vy, thi cd man hinh
dugc t6 mau.

Vi du 1: Chuong trinh dugi day sé vé mét dudng tron dé trén man hinh
xanh. Toa d¢ (x,y) chia diém gieo dugc nap vao ti ban phim. Tuy thu6c vao
gid tri cy thé chia x, y, chuong trinh sé t6 méu vang cho hinh tron hoic phin
man hinh bén ngoai hinh tron.

#include <graphics.h>

finclude <stdic.h>

main (}

{

int mh=0, mode=0, X%, y:

initgraph{&mh, &mode, “*);

if (graphresult!= grOk)
exit(1);

setbkcolor (GREEN) ;

setcolox (RED) ;

setfillstyle (11, YELLOW} ;

circle (320,100,50);

moveto (1,150} ;

outtext (™ Toa do diem gieo x,y ™)

scanf (“%d%d”, &x, &y) ;
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flooddfill (x, v, RED) ;
getch (};
closegraphi) ;
}
Vi dy 2: Minh hoa cich ding ham putpixel va ham getpixel € vé cac diém
anh va sau d6 xda cac diém anh. Mudn két thiic chuong trinh bim ESC

#include <conio.h>
finclude <graphics.h>
#include <stdio.h>
#include <stdlib.h>
int seed = 1862; /* Nhan cho b& tac

s& ngidu nhién */
int numpts = 2000; /* V& 2000 chlm @iém */
int BSC = 27;
void putpixelplay(void);
main ()
{
int mh=0, mode=0;
initgraph (&mh, &mode, “7);
if (graphresult()!= gz0k)
{

exit{l};
1
putpixelplay () ;
closegraph () ;
}
void putpixelplay(void)
{
int i, %,y,color,xmax, ymax,maxcolor,ch;
struct viewporttype v;
getviewsettings (&v);
xmax=(v.right - v.left -1);
ymax=(v.bocttom - v.top -1);
maxcolor=getmaxcclor{);
while (!kbhit())
{
/* V& cac chim didm mét
cach ngdu nhién */
srand (seed) ;
i=0;
while (i<=numpts}
{
++i;
x=random{xmax)+1;
y=random{ymax)+1;
color=random (maxcclor) ;
putpixel {#,y,color);
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}
/* Xba cac didm anh */
srand (seed};
i=0;
while (i<=numpts)
o '
++1;
¥x= random{xmax) + 1;
y= random (ymax) + 1;
color=random (maxcolor) ;
putpixel{x,v,0);
}
if(kbhit{})
{
ch=getch (};
if (ch==ESC)
break;
!
1
} /* Két thiic ham putpixelplay */

§9. XU’ LY VAN BAN TREN MAN HINH PO HOA

9.1. Hién thi vin ban trén man hinh d6 hoa

Ham outtext

void outtext (char *s);

s& cho hién chubi ky tu (do s trd t6i) tai vi tri hién tai ctia con trd.

Ham outtextxy
void cuttextxy(int x,int y,char *s);

s& cho hién chubi ky tui (do s trd t6i) tai vi trf (x,7).
Vi du 1: Hai cich sau déy sé cho cling két qua -
outtextxy (100,100, ”Chao ban”) ;

va

moveto (200,100} ;

cuttext (“Chao ban”);

Chit y: Trong m6t d6 hoa vin cho phép ham vio dit lidu scanf vi cdc ham
bat phim getch, kbhit.
9.2. Fonts

Nhui @ néu c4c Fonts ndm trorig cc tép tin .CHR trén dia. Céc Font nay
cho céc kich thudc va kidu chii khic nhau sé& hién thi trén man hinh dé hoa
bang céc ham outtext, outtextxy. D€ chon va nap Font chiing ta ditng ham:
void settextstyle(int font,int direction,int charsize);

Chii y: ham chi c6 tic dung néu tén tai cic tép CHR
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+ Tham s6 direction c6 thé nhin mt trong hai gia tri:

HORIZ_DIR =0

VERT DIR=1

Néu direction = HORIZ_DIR, vin ban sé& hién thi theo chiéu ndm ngang
tif tréi sang phai. Néu direction = VERT_DIR, vin bin sé hién thi theo chiéu
diing tit duéi lén trén.

+ Tham s6 charsize 12 hé s6 phéng to ky tu va c6 gia tri trong khoang tit 1
dén 10.

- Néu charsize = 1, Font dugc thé€ hién trong hinh chit nhat 8*8 pixel.

- Néu charsize = 2, Font dugc thé hién trong hinh chit nhit 16*16 pixel.

- Néu charsize = 10, Font dugc thé hién trong hinh chil nhat 80*80 pixel.

+ Tham s6 font ding d€ chon kiéu chii va nhin mét trong cic gid trj sau:

DEFAULT _FONT =0

TRIPLEX_FONT =1

SMALL_FONT =2

SANS_SERIF_FONT =3

GOTHIC_FONT =4

Céc gi4 tri do settextstyle thiét 1ap sé gilf nguyén cho dén khi goi mét
settextstyle mai.

Vidu2:

settextstyle (3,VERT_DIR,2);

outtextxy (50,50,” HELLO “);

9.3. Vi tri hién thi

Ham settextjustify quy dinh vi tri vin ban hién thi (trong cdc ham outtext
va outtextxy) so véi di€ém mdc (x.y).

Ham nay c6 dang
void settextjustify{int hoxriz, int vert);

Tham s& horiz cé thé 1a mét trong céc hing s6 saw:

LEFT_TEXT = 0 (Diém mdc bén trdi vin ban)

CENTER_TEXT =1 (Pifm mdc & gifta vin ban theo chiéu ngang)
RIGHT_TEXT = 2 (Diém mé&c bén phai vin ban)

Tham s8 Vert ¢6 th& 1a mét trong cic hing s6 saw:
BOTTOM_TEXT = 0 (Diém méc & ddy vin ban)
CENTER_TEXT =1 (Pifm méc § gifia vin ban theo chiéu dgc)
TOP_TEXT = 2 (Piém mdc & dinh vin ban) '
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Vidy 3:
settextiustify(l,1);
cuttextxy(100,1G0, "ABC™) ;

Két qua Ia di€m (100,100) s& ndm gila chii B.
9.4. Bé rong va bé cao cha vin bin

Ham textheight

vold textheight (char *s);

trd v€ chiéu cao (theo pixel) ctia chudi do s trd t61. V6i 8*8 bit map Font v
hé 6 khuéch dai chit 14 1 thi

textheight (“H") = 8

Vidu 4: Dogn chuong trinh duéi d4y sé cho hién 5 dong chil.

#include <graphics.h>

#include <conio.h>

main ()

{

int mh=0,mode=0,v,size;

initgraph (&mnh, smode, ”") ;

y=10;

settextiustify{0,0);

for(size=1; size<=b; ++size)

{ .
settextstyle (0,0,size};
outtextxy{0,y, "GRAPHICS");
y 4= textheight (“"GRAPHICS”) + 10;

}

getch();

closegraph();

}

Ham textwidth

void textwidth{char *s);

s& duta vao chiéu dai cha chubi, kich thudc Font chi, hé s§ khuéch dai chit
dé tra vé bé rong (theo pixel) cia chudi do s trd téi. _

Vi du 5: Trong chuong trinh duéi diy sé lap cdc ham vio ra trén man hinh
d6 hoa.

#include <graphics.h>

#include <conio.h>

#define Enter 13

#define Imargin 10

void text write{int *x,int *y,char *s);

void text_writeln{int *x,int *vy,char *s};

veid text read(int *x,int *y,char *s};

vold text write{int *x,int *y,char *s)

{
outtextxy (*x,*y,s); *x += textwidth(s);

}
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void text writeln{int *x,int *y,char *s)
{

outtextxy (*x, *y,s);

*x=Imargin;

*y += textheight (s)+5;

}

void text read(int *x,int *y,char *s)

{

int i=0;

char chi2];

ch[11=0;

while {1}

{

chl0]=getch(};

if (ch{0]==Enter) break;

text write(x,y,ch};

s[il=chi{0]; ++i;

}

s[i1]1=0;

}

main ()

{

int mh=0,mode=0, %, y, ¥max, ymax;

char name([25];
initgraph {&mh, &émode,
Settextstyle{TRIPLEXMFONT,HORIZ“DIR,3);
x=Lmargin;

v=100;

text write (&x,&y,”cho ten cua ban: “);
text_read (&x,&y,name};

text writeln {&x, &y, """ };

text write (&x, &y,”chao ban “};
text_write(&x,&y,name);

getch () ;

closegraph (),

} -

Hh’) ’,

§10. CAT HINH, DAN HINH VA TAO ANH CHUYEN BONG

1. Ham imagesize

unsigned imagesize (int x1,int yl,int x2,int y2)

tra vé s6 byte cin thiét ¢€ liu trit 4nh trong pham vi hinh chit nhét (x1,y1,
x2,y2). :
2. Ham malloc

#include <alloc.h>
void *malloc(unsigned n);

trd v& con trd trd t6i mot ving nhé n byte méi du’.dc cdp phat.
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3. Ham getimage

void getimage (int x1,int yl.int x2,int y2,void *bitmap);

s& chép céc diém 4nh ciia hinh chit nhét (x1,y1,x2,y2) va céc thong tin v&
bé réng, cao ciia hinh chii nhit vao viing nhé do bitmap tré t6i. Vl‘mg nhé va
bién bitmap cho b&i ham malloc. D 16n clia viing nhé dugc xac dmh bing
ham imagesize. '

4. Ham putimage

void putimage (int x,int y,void *bitmap,int copymode);

dung d€ sao anh Iuu trong viing nhé bitmap ra man hinh tai vi tri (x,y).
Tham s8 copymode xdc dinh kiéu sao chép dnh, né c6 thé nhin céc gid tri saw:

COPY_PUT =0 Sao chép nguyén ban

XOR_PUT=1 Céc diém anh trong bitmap két hgp véi cic

diém anh trén man hinh bing phép XOR:
OR_PUT =2 Céc diém anh trong bitmap két hop véi cic
- diém anh trén man hinh bang phép OR
AND_PUT =3  Cic difm anh trong bitmap két hgp véi cac
' diém anh trén man hinh bing phép AND

NOT_PUT =4 Anh xudt hién trén man hinh theo dang dao

ngugc (phép NOT) véi anh trong bitmap.

Nhan xét: Néu diing mode XOR_PUT d¢€ sao hinh, réi Iip lai dung cu
1¢nh d6 thi hinh sé€ bi x04 va man hinh tré lai nh cii. Ky thuit nay ding dé
tao nén céc hinh dnh chuyén dong

Vi du 1: Chudng trinh dudi day minh hoa cdch diing imagesize, malloc,

getimage va putimage.
#include <alloc.h>
#include <graphics.h>
main ()
{
int mh=0,mode=0;
char *p;
unsigend size;
initgraph (&mh,&mode,”"};
bar{0,C,getmaxx (), getmaxy ()}’
size = imagesize (10,20,30,40);
p=(char*)malloc(size); /* p trd tdi
ving nhd size byte méi dugc cdp phat */
getimage {10,20,30,40,p); getch{);
cleardevice () ;
putimage {100,100,p,COPY_PUT);
getch () ;
closegraph ()
i
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5. Tao anh chuyén déng

Nguyén tic tao anh chuyén dong giéng nhu phim hoat hinh:

- V& mot hinh (trong chubi hinh mé t4 chuyén dong)

- Delay

- Xod hinh d6

- V& hinh ké theo

- Delay

A) Vé hinh

Céch 1: VE lai m{t dnh nhung tai cac vi tri khac nhau.

Cach 2: Luu anh viao mdt ving nhé rdi dua inh ra man hinh tai cic vi tri
khéc nhau.

B) X6a anh

Céch 1: Diing ham cleardevice

Céch 2: Ding ham putimage (mode XOR_PUT) dé€ x&p chong lén dnh cdn
X04.

Céch 3: Luu trang thai man hinh vdo mét chd nao dé. V& mét hinh anh.
Dua trang thai cii man hinh ra x€p de¢ 1én dnh vita v&.

Ky thudt tao &nh chuyén déng dugc minh hoa trong cic chuong trinh ctia
§11.

§11. MOT SO CHUONG TRINH PO HQA

Chuong trinh 1: Bu tién vé bau trdi dy sao. Sau d6 tiing chtum phéo hoa
dugc bin Ién biu trai. Khi bdm phim Enter thi viéc bin phdo hoa két thuc, ta
nhén lai bau trai diy sao. Bam tiép Enter thi két thic chuong trinh.

/* B&n phac hoa trén biu trdi ddy sao */

#include <graphics.h>

#include <conio.h>

#include <stdlib.h>

#include <alloc.h>

main (}

{

int =x[i0171,y[10L1]1;

int mh=0,mode=0,1i,n;

char *p[101];

initgraph (&mh, &mode, *") ;

if (graphresult () 1=0)

exit{1l};

setcolor (RED) ;

/* V& baAu troi diy sao */

for (i=1;i<=1000;++1i)

{
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putpixel (random(getmaxx{)),
random{getmaxy ()} ,random {getmaxcolor () )};
}
/*Luu hién trang 100 hinh chit. nhét
tré&n man hinh && khdi phuc*/ '
for(i=1l;i<=100;++1)
{
x[il=random{getmaxx())-10;
y[ii=random{getmaxy())~10;
1f(x[11<0) x[1]1=0;

if(y[i]<0) y[i1=0;
n=imagesize(x[i],y[i],x[1i]1+10,y[i]+10);
plil=(char*)malloc{n}:
getimage (x[i3,y[1],x[11+310,y[i)1+10,p[i]);
1 . '
/* Chu trinh b&n phéo hosa */
do
{
/* Pua 100 gua phéo 1lén man hinh
tail céc vi tri guy dinh */
for (i=1;i<=100;++1i)
{
seltfillstyle (30LID FILL, 1i%15+1);
pieslice(x[1]+5,y[i]+5,0,360,5);
} .
delay (500);
/*Xo& chum phéc hoa via bin
b&ng cach khdéi phuc man hinh*/
for(i=1007i>=1;~-1)
putimage (x{i],y[ii,p{i],COPY_PUT);
delay(300);
!
while (lkbhit ());
getch();
getchi);

closegraph() ;
)

Chugng trinh 2: V& déng hé ¢6 3 kim gid, phuit va gidy. Pong ho chay diing
theo gid hé théng. Mudn két thuc chuong trinh bim <.

#include <graphics.h>
#include <conio.h>
#include <math.h>
#include <dos.h>

/*
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Ham ké doan thing tU tdm &dng hd theo &5,
chidu dai, d6 day va mau
*/
void ke{int ddo, unsigned dai,
unsigned day,unsigned mau);
/* K& kim gidy khi bidt s6 giay */
void ke giay{unsigned giay):;
/* Ké kim phiit khi biét sé phut */
vold ke phut{unsigned phut);
/* Ké kim gid khi biét sb& qgie */
void ke gio(unsigned gio, unsigned phut};
void chay kim giay(void};
void chay kim phut (veid);
void chay kim gio({void);
int xC,vy0,rgio, rphut, rgiay,mgio,mphut,mgiay;
unsigned phutgioht,gioht,phutht,giayht;
void ke {(int dde, unsigned dai,
unsigned day,unsigned mau)
{
unsigned x,y; float goc;
whileé (ddo>=360}
ddo=ddo-360;
goc=(M_PI/180)*ddo;
x=x0+ (int) (dai*cos(goc)+0.5};
y=y0- (int) (dai*sin(goc)+0.5};
setcolor (mau);
setlinestyle (G, 0,day);
line{x0,vy0,x,v);
1
/* Ham ke kim giay*/
void ke giay(unsigned giay)
{
int ddo;
ddo = {90 -~ b*giay):
ke (dde, rgiay, l,mgiay);
}
/* Ham ke kim phut~*/
vold ke phut (unsigned phut)
{
int ddo;
ddo= (20-6*phut);
ke (ddo, rphut, 3, mphut) ;
}
/* Ham ke kim gio*/
void ke gic(unsignad gio, unsigned phut)
{
int ddo;
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ddo = 360 + 90 - 30*(gio%l2) - (phut+l)/2;

ke (ddo, rgio, 3, mgic);

}

/* Ham chinh gidy hién tai va lam chuydn d6ng kim giay */

void chay_kim glay(void)

{

unsigned glay; struct time t;

gettime (&t} ;

glay=t.ti sec;

if {giay!=giayht)

{

ke giay(giayht);

giayht=giay;

ke giay (giayht);

1

}

/* Ham chinh phat hién tai va 1lam chuydn déng kim phat */

void chay kim phut {void)

{

unsigned phut;

struct time t;

gettime (&%) ;

phut=t.ti min;

if {phut!=phutht)

{

ke phut (phutht) ;

phutht=phut;

ke phut (phutht);

}

}

/*Ham chinh gid phtt hién tai va lam chuydn déng kim gio*/

veid chay kim_gio{veid)

{

unsigned h, gio,phut, sophut, sophutht;

struct time t;

gettime (&%) ;

gio=t.ti_hour;

phut=t.ti min;

sophut = gic*60+phut:

sophutht = gioht*60+phutgioht;

if{ sophut<sophutht)
sophut=sophut+ 12+*60;
h=sophut-sophutht;

1f (h>=12)

{

ke gio(gioht,phutgioht);

phutgioht=phut;
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gioht=gio;
ke_gio(gicht,phutgicht};

1

1
main{)

{

struct time t;
char*dso[]={®", 12", "1", "2", 73", »47 75", "&6",

ww age Hgr 10”7, 117}
int i, mh=(0, mode=0,r,x%,¥;

float goc;

initgraph (&mh, &mode, “") ;
x0=(getmaxx () /2)-1;
y0=(getmaxy () /2) ~1;

r=y0-2;

rgiay = r-106;

rphut=r-50;

rgio=r-90;

mglay= BROWN;

mphut=RED; /* mgic:=magenta;*/
mgio=YELLOW;

/* V& chu vi ddng hdé */

setecolor (BLUE} ;
setlinestyle(0,0,3):
circle(xC,vy0,xr);
setfillstyle (1, YELLOW)
floodfill (0, 0,BLUE) ;
setfillstyle (1, WHITE) ;
floodfill {x0, yC, BLUE) ;
setlinestyle(0,0,1};
cirele{x0,y0,10};
setfillstyle {1, GREEN);
floodfill (x0, v0, BLUE) ;
settextjustify(1l,1);

setcolor (MAGENTA) ;
outtextxy (x0, y0+120, “IBM-JIMIKO") ;
/* Ghi chit s6 */

settextstyle (3,0,3};
settextiustify(1l,1};

setcolor (BLUE} ;

for{i=1;i<=12;++1)

{

goc=(2*M_PI+M_PI/2) - (i—l}*(M_PI/G);
% = x0+ (int) (rphut*cos{goc)+0.5);
y = y0- (int) (rphut*sin{goc)+0.5);
cuttextxy(x,y,dso[i]);

}
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/* Xac dinh thoi didm giu */

gettime (&L)

gioht=t.ti_hour;

phutht=t.ti min;

giayht=t.ti sec:

phutgioht=phutht;

setwritemode (XOR_PUT) ;

/* Ve kim gio,phut,giay */

ke gio{gioht,phutgioht);

ke_phut (phutht);

ke giay(giayht);

/* Lam chuyén déng cac kim */

do

{

chay kim giay(}:

chay kim phut (};

chay kim gic();

1

while{lkbhit());

closegraph{) ;

} ‘ ,

Chuong trinh 3: Vé mdt con tau vii try bay trén bdu trdi ddy sao theo quy

dao ellipse. Trong khi tau chuyén déng thi cdc ngdi sao thay nhau nhép nhiy

/* Tau vil tru chuyén déng trén bdu trdi
ddy sao nhdp nhay =/

#include <graphics.h>

#include <stdio.h>

#include <cenio.h>»

#include <alloc.h>

finclude <stdlib.h>

#include <math.h>

/* Khai béo céc ham trong chuong trinh */

void tau_cd(void); /* tdu chuydn ddng */

void nhap_nhay bt (void); /* sao nhép nhay
trén biu troi */

void main(void); /* ham main */

/* Khai bac cac bidn mang ngodi */

int a,b,x,vy,x0,v0;

int mh=0,mode=0,n,i;

float goc,xt, vt;

char *p;

int xx[1001],yy[1001];
/* Ham main */

void main (void)

{

initgraph {&mh, smode, ") ;

if {graphresult () I=0)

{363}



Lap trinh C++

exit (1) ;
/* V& tau via tru */
setcolor (RED) ;
ellips=(100,50,0,360,20,8);
ellipse (100,46,190,357,20,6});
line(107,44,110,38);
circle(110,38,2);
line(93,44,90,38);
circle (90,38,2);
setﬁllstyle(SOLIDﬁFILL,BLUE};
floodfill (101, 54, RED) ;
setfillstyle (SOLID FILL, MAGENTA) ;
floodfill (94, 45, RED) ;
/* Luu anh cna tau vl try vao bd nhé */
n=imagesize (79, 36,121,59);
p={char*)malloc(n);
getimage {79,36,121,59,p);
/*
V& biu trdi didy saoc va luu vi tri cua ching
vao cac mang xx, vy d& phuc vy ham nhap_nhay bt
*/
cleardevice () ;
for {(i=1;1i<=1000;++1)
{
xx[i]=random{getmaxx ()}’
yy[il=random(getmaxy(});
putpixel (xx[i},yy[il,
random{getmaxcolcr(}));
}
/* Xac dinh gid tri ban ddu cho cac bién
diing d& diéu khién chuyén ddéng tau */
goc= 2*M PI + M PI/2:
x0= {(getmaxx() - 42)/Z;
yO= (getmaxy () - 25)/2;
a=x0; o
b=v0;
/% chu trinh tau vd tru chuvdn dbng va
cac ngdi sac nhip nhay*/
do
{
tau_cd(};
nhap_nhay_bt (};
}
while (lkbhit{});
getch(};
closegraph () ;
}
}
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void tau cd({void)
{
xt=a*cos {goc) +x0;
yt=-b*sin (goc)+y0;
x=(int) (xt+0.5);
y={(int) (yt+0.5);
/* BAt tau v tru lén man hinh */
putimage (%, y,p,XOR_PUT) ;
delay(500);
/* Xda */
putimage (X, v, p,XOR_PUT) ;
/* Thay dbi géc dé& lam cho tau chuyén ddng */
goc ~= M PI/30;
if {(goc<M PI/2)
goc=2*M PI+M PI/2;
}
veoid nhap nhay bt {void)
{
static i=1; /* Lénh nay thyc hién
mdét 1&n khi dich */
int J;
/* Cho nhip nhay bing céch ddi mau
50 ngdi sao */
Cfor (j=1;3<=50;++73}
{
putpixel (xx[i],yy[i],
random (getmaxcolor()});
+41i;
1f(i>1000)
i=1;
}
}

§12. IN ANH TU MAN HINH PO HOA |

Ham in_anh dudi day s€ in anh trong mién chii nhat (xt, yt, xd, yd) cia
man hinh d6 hoa ra gidy trén cac mdy in LQ1070, LQ1170 va FX1050.

void in anh{int dd,int xt,int yt,int xd,int yd):

Tham s6 dd Ia d§ d4m ctia nét in. Thyc chét dd 14 s6 14n in lai. Binh thutng
chon dd=1. Néu mudn in rd hon ta chon dd bing 2 hay 3.

Trong ham in_anh cé diing ham tao_mau, né dugc mé ta nhui sau:

int tac_mau{int k,int x,int y};

Ham nay sé do trén k chdm diém theo chiéu doc bit du tit toa dd (x,y)
trén man hinh dé€ biét xem chim diém nao di t6 mau. Ham sé trd v& mét gid
tri nguyén tao béi cac bit 1 (ing véi diém d4 t6 mau) va 0 (ting véi diém chua
6 mau).
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Ham in_anh sé dung ham tao_mau dé duyét trén mién chit nhat
(xt,yt, xd,yd) Mai lan duyét sé nhan duge mdot méu cic chdm diém (g1a tri
nguyén) va miu nay dugc in ra gidy.

Du6i day 14 ndi dung clia 2 ham néi trén.
/* in anh c*/
#include “stdio.h”
#include “graphics.h”
int tao_mau(int k,int x,int y);
void in_anh(int dd,int xt,int yt,int =d,int yd):
int tao_mau{int k,int x,int y)
{
int ¢=0,1i;
for (i=0; i<k;++1i}
if{getpixel (x, y+i)}
¢ =¢c | (128>>i};
return ¢;
}
void in anh{int d4d,int =t,int yt,int x=d,int yd)
{
/*dd - so lan in lai mot dong */
char c¢,chl;
int scot, m, mm, k, dong, cot, i, j, ni, n2;
dong= (yd-yt+1) /6;
mm= {yd-yt+1l) % &;
cot=xd-xt+1;
for {i=0;i<=dong;++1)
{
if (i<dong)
m=6;
else
m=mm;
if {(m>0)
{
scot=0;
for(j=0;7 < cot;++3)
if (tao mau (m,xt+j,yt+i*6))
scot=j+1;
if {scot}
{
nl=scot % 256;
n2= scot/256;
for (k=0;k<dd; ++k)
{
fprintf (stdprn, "$c%chcicikctc”, 13,27, *,0,nl,n2);
/*LO*/
for {j=0;3 < scot;++3)
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/*bat phim*/

if (kbhit{())

{

if ({chl=getch (})==0}

getch();
if(gh1==27]
goto ket;

} ‘
c=tao mau{m,xt+j,yt+i*6);
fprintf (stdprn, “%c”,c);
}
}
}
forintf (stdprn, “%c%chc”, 27, A’ ,m);
fprintf (stdprn, "\n");
}
}
ket: fprintf (stdprn,“%c¥%c”,27,78'};
'

Lip trinh C++
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TRUY NHAP TRUC TIEP VAO BO NHO

Trong chudng ndy trinh bay cdc vin dé:

- Hai kiéu dia chi: Dia chi phdn doan va dia chi thuc.

- Truy nhdp téi dia chi phan doan.

- Dgi tit dia chi phdn dogn sang dia chi thyc.

- B6 nh6 man hinh, truy nhdp tric tiép vao bé nhd man hinh.
- Diing con tré d€ ldy dit liéu i bo nhd phéin doan.

- Dang con tro ham d€ thyc hign cdc thit tuc cita DOS.

§1. CAC HAM TRUY NHAP THEO PIA CHi PHAN POAN

1. Ham pokeb: Gt mét ky ty vao bo nhd.

+ Nguyén méu trong dos.h nhu sau:

void pokeb (unsigned seg, unsigned off, char value),

+ Cong dung: Gi gid tri ky ty value vao bd nhé tai dia chi phan doan
seg-off

2. Ham peekb: Nhan mét ky i tit bo nhé.

+ Nguyén mau trong dos.h nhu saw:
char peekb{(unsigned seg, unsigned off);

+ Céng dung: Nhin mdt byte tai dia chi phin doan seg:off
3. Ham poke: Giii mét s nguyén vao bo nhé.

+ Nguyén méu trong dos.h nhu sau:
void poke (unsigned seg, unsigned off, int value};

+ Céng dung: Gii gid tri nguyén value vao b nhd tai dia chi phin doan
seg:off
4. Ham peek: Nhén mot s6 nguyén tif bd nhé.

+ Nguyén méu trong dos.h nhu sau:
int peek(unsigned seg, unsigned off);

+ Cong dung: Nhin mot word tai dia chi phin doan seg:off
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5. Him movedata: Sao cic byte.

+ Nguyén méu trong mem:h nhu sau:
void movedata (unsigned seg gui, unsigned off gul,"
unsigned seg_nhan, unsigned off nhan, int n);

+ Céng dung: Sao n byte tif seg_gui:off_gui dén seg_nhan:off_nhan

§2. BO NHO MAN HINH VAN BAN

2.1, Cach biéu dién ky ty trong b$ nhé man hinh

Bd nhé man hinh vin ban bit diu tii dia chi:

(0xb800:0x0000)

Khi dua mét ky tu vao viing nhé mén hinh, thi né sé hién 1én man hinh.
Mbi ky tu trén man hinh chiém 2 byte trong b nhé man hinh: byte d4u chda
mi ASCIL, byte thit hai bi€u dién mau hién thi goi 1a byte thudc tinh. Cac bit
ctia byte thudc tinh:

B7B6B5B4B3B2B1B0

dugc chia lam 3 nhém: , ‘ _

+ Nhém 1 g6m bit B7 biéu thi sy nhip nhdy. Néu B7=0 thi ky tu khong
nhip nhay, néu B7=1 thi ky tu sé nhip nhay.

+ Nhom 2 gém cac bit B6, B5 va B4. Cdc bit nay chita dugc mét s6 nguyén
tli 0 dén 7 va biéu thj 8 mau nén ctia ky ty.

+ Nhém 3 gdm céc bit B3, B2, B1 v B0. Cac bit m‘iy chifa dugc mot s6
nguyén tit 0 dén 15 va biu thj 16 mau cha ky tu. |

2.2, Trang man hinh _

Mdi trang man hinh gébm 80x25 ky tu, do d6 cin 80x25x2=4000 byte bd
nhé. Thyc t€ mdi trang man hinh dugc phan b6 4096 = OXIOOO byte. Nhu vay
4 trang man hinh dugc phan b8 nhu sau:

+ Trang man hinh thtt 0 bit d4u tif dia chi 0xB800:0x0000
+ Trang man hinh th 1 bit ddu tit dja chi 0xB800:0x1000
+ Trang man hinh thd 2 bt d4u ti dia chi 0xB800:0x2000
+ Trang man hinh thi 3 bt ddu ti dia chi 0xB800: 0x3000 -
2.3. Chon trang hién thi

'Tai mdi thoi didm chi cé thé hién thi duoc mot trong 4 trang man 'hinh. Dé
hién thj trang man hinh thi t (t—O 1,2,3) chiing ta st dung chiic nang 5 cha
ngit 0x10 theo mau sau:

union REGS v,z;

v.h.ah = 5 ; // Chic ndng 5

v.h.al =t ; // 85 hiéu trang man hinh cdn hién thi

int86(0x10, &v, &r); // Thuc hién ngidt 0x10
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2.4. Vi du minh hoa

Vi du sau ditng ham pokeb dé€ dua céc ky t1f vao céc trang cha bo rthé man

hinh, sau dé diing chic nang 5 chia ngat 0x10 d& chon trang hién thi.
//CT9 03.CPP
#include <dos.h> .
#include <gonioc.h>
char dl[{j={C',1*l6+14,"'H’,31*16+14,'0U’, 1*16+14,
T¢r,1*16+14}1; L o
char d2(]={'M’,62*16+15,7U’,2%16+15, N’ ,2*16+15,
rG7,2%16415}; ' .
vold main ()
{ )
union REGS VeIi
‘clrscr(), ‘
//Mic dink hidn thi trang O
for (int i=0;i<8;++i)
pokeb (0xb800,i,di{i]);

getch () ;

//Hien thi trang 1
v.,h.ah = 5 ;
v.h.al = 1 7

int86(0x10, &v, &r) ;
for (i=0;i<8;++i)
pokeb (0xbB00, 0x1000+i,d2[1]);
getch ()7
//Hien thi trang O
v.h.ah = 5 ;
o w.h.al = 0 ;
int86(0x10, &v,&r),
C getch{); .
: //Hien thi trang 1
v.h.ah = 5 ;
v.h.al 1
© int86(0x10, &v, &r),
‘getch () ;
1

3. CHUYEN POI PIA CHI

3.1. P& chuyén tii dia chi thuc sang dia chi phan doan ta dung cac macro:
unsigned FP SEG{dla chi thuc}
- unsigned FP OFF{ﬁla chi thuc)

3.2. D& chuyén tit dia chi phén doan sang dia chi thucta dung macro:
veoid far *MK_FP(seg,off)
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Vi du 1. Sau khi thuc hién cdc cdu 1énh:
char bufl100];

unsigned ds,dx;

ds = FP BEG(buf); dx = FP_OFF (buf);

thi ds:dx chia dia chi clia mang buf.

Vi du 2. Sau khi thuyc hién cic cau lénh:

char far *pchar;

pchar = (char far*)MK_FP(ObeOO:O);

thi pchar tré t6i dia chi ddu ctia bg nhd méan hinh. Khi d6 ta c6 thé sit dung
cac [énh gin d€ truy nhdp truc tiép t6i b nhé man hinh.

§4. CAC VI DU MINH HQA '

Chdong trinh 1. Chuong trinh minh hoa cich truy nhép truc tiép vio bd
nthé man hinh ¢6 dia chi ddu I 0xB800:0. Chuong trinh gém ham main() va
hai ham sau: ‘

1. Ham cuaso
void cuaso (int dongt,int cott,int dongd,
int cotd, int maucs):

thiét lap mot ciia s6 mau c6 toa dp goc trén - trdi 1a (dongt, cott) va goc
duai - phai 1a (dongd,cotd). Mau cho bdi tham 6 maucs. § d4y st dung ham
pokeb va dia chi phén doan.

2. Ham duarmh

void duarmh (char *day, int dong, int cotd,

int cotec,int m nen, int m_chu);

s& dua ra man hinh mét diy ky tu (chita trong déy) tai dong dong, tif cot
cotd dén cotc. Mau nén cho béi m_nen, mau chii cho bdi m_chi. O day st
dung todn t gén trén dia chi thuc.

Trong ham main() s& si dung cdc ham cuaso va duarmh d¢€ tao hai ctta s6
va viét hai dong chit trén trang man hinh thi hai (tif dong 26 dén dong 50).

/¥ .

Chuong trinh minh hea cAch truy nhdp truc tiép

vao bd nhé citla man hinh */

finclude “dos.h”

#include “conic.h”

void duvarmh(char *day, int dong,I nt cotd,

int cote,I nt m nen,  int m chu);
void cuaso{int dongt,int cott,int dongd,
int cotd,int maucs);

main (}

{

cuaso(26,1,50,80,BLUE) ;

duarmh (“*Chuc mung nam moi”, 28, 30, 50, MAGENTA, WHITE) ;
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cuaso(30,20,46,60,RED);
duarmh (“Chuc mung nam moi”, 40, 30, 50,
MAGENTA, YELLOW);

getch{);
}
veoid cuaso{int dongt,int cott,int dongd, int ceotd, int maucs)
/* Dung dia phan doan */ -
{
int i, j, p, t, dt, dd, mau;
union REGS v, x;

/* Xac dinh thuoc tinh mau */
mau = {maucs << 4)+maucs;

/* Xac dinh trang man hinh t va cac c¢hi so

dong tren dt, dong duoi ‘dd trong trang t */
t={dongt-1)/25;
dt=(dongt-1)-t*25;
dd= (dorigd- 1)-t*25;

/* Chon t la trang hien thi */

v.h.ah=5;
v.h.al=t;
int86 (0x10, &v, &x) ;

/* Dua cac khoang trong (ma 32) va thuoc tinh mau

vag cac vi tri thich hop cua bo nho man hinh */
for {i=dt;i<=dd; ++1i)
{
p=t*4096+1*160+ (cott~1}*2;
for (j=0;j€&cotd—cott;++j]
{ e
pokeb (0xbB00,p+2%5, 32} ;
pokeb (0xb800,p+2*§+1,mau);
}
}
1 , .
v01d cduarmh (char *day, int dong, int cotd,
ifit ¢ote, int m nen, int m_chu)
/* Dung dia chi thuc */
{
int i,p,t,d,kt,mau;
char far “*buf;
unicn REGS v, r; ‘
/* Lay dia chi thuc cua bo nho man hinh */
buf={(char far*)MK_FpP(0xb800,0};
/* Xac dinh thuoc tinh mau */

mau = {m_nen << 4)-+m_chu;
/* ¥ac dinh trang man hinh t
va cac chi so dong d trong trang t */
t=(dong-1)/25;
d=dong-1-t*25;
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/* Chon t la trang hien thi */
v.h.ah=5;v.h.al=t; intB6(0x10, &v, &x};
p=t*4086+d*160+ (cotd~1}*2;

™ /* Dua cac ky tu va thuoc tinh mau

vao cac vi tri thich hop cua bo nho man hinh */
for (i=0;i<=cotc~cotd;++i}
{
if ((kt=day[i])==0)} break;
buflp+2*ii=kt;
bufp+2*i+l]l=mau;
}
1 ,
Chuong trinh 2. Biét dia chi ciia cic th tuc xi¥ Iy ngdt dugc huu tril trong
bé nhé tit dia chi 0000:0000 dén 0000:0x0400. Chuong trinh sé cho biét dia
chi ctia thé tyc xif Iy ngat n (gid tri n nhap vio tif ban phim). $6 hiéu ctia ngit
dugc tinh tii 0, nhiing n dugec danh s& ti 1.

/* Xac dinh dia chi cac thu tuc ngat */

#include “dos.h”

#inciude “conio.h” #include “stdio.h”

main ()}

{ .

unsigned char far *p; /*p se tro toi bang vecto ngat*/

int n; /* n - so hieu ngat, n=1,2,... */

int k; /* vi tri cua ngat n trong bang vecto ngat */

unsigned seq,off:;

/* p tro tol bang vecto ngat */

p={unsigned char far*)MK FP(0,0);

clrscr(};

while{l)

{

printf{(™\n So hiev ngat (Bam 0 - Ket thuc}: “);

scanf (“%d”, &n) ;

if (n==0) break;

k=(n-1) *4;

off=plk]+256%p [k+1];

seg=p[k+2]+256%p[k+3];

printf (™\nDia chi %x:%x", seqg,off);

}

}

Chuong trinh 3. Chuong trinh minh hoa cich dung con trd ham dé thuc
hién thi tuc khai 'dcfang- lai tndy ctia DOS, biét dia chi ddu clia thit tuc nay 13
0xFFFI:0000. Chuong trinh yéu cdu nhap mét khiu. Néu chon dung (bim
ABCD va Enter) thi chvong trinh tiép tuc lam viéc, néu vio sai thi sé khéi
déng lai may.

#include <dos.h>
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#include <conio.h>

#include <iostream.h>
#include <ctype.h>

typedef void far  (¥*HAM) {veid);
void khoi_dong_may{void)

{

HAM £;
f = (HAM)MK_FP (OxFFFF,0);
£{);

}

char mat_khau[]= {‘AF,'BY,'Cf,"'D"};

int n = sizeof (mat_khau}/sizeof (char);

void main ()

{

char i, ch, sai _mat_khau;

clrscr{); '

i=0;

sai mat khau=0;

cout << “\nMat khau: »;

while (1)

{

ch=getch () ;

if (ch==13) break;
cout << MF!

if (i<n)

{

i1f (toupper {(ch}!=mat khaulil)

sai mat khau=1l;

}

else

sai mat khau=1;

++i 7

}

if (sai mat_khau)

{

cout << “\nSai mat khau, Khoi dong lai may”;

getch{);

khoi dong may ()

1

else
cout << “\nbDung mat khau, tiep tuc chuong. trinh”;
getch () '
}
}
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Chuong trinh 4. Chuong trinh minh hoa cach dimg bién con tro dé ldy
dit liéu vé thoi gian hé théng chia trong 4 byte bat ddu tli dia chi 0:0x46C.
Chuong trinh ciing minh hoa cich truy nhép tryc tiép bd nhé man hinh vin
ban (dia chi dau la 0xB800:0) va cach bit phim tdng quat. Chuong trinh sé in
ra man hinh cdc chit cdi mot cach ngdu nhién. Khi b&m phim F1 chuong trinh
tam diing d¢ thong bdo thai gian. DE két thic chuong trinh bidm phim ESC.

#include <des.h>

#include <conioc.h>

#include <stdlib.h>

ddefine VT 132 // vi tri thong bao

//Dia chi vung nho man hinh'

char far *p mh = (char far*)MK FP(0xB8C0,0) -

//Dia chi 4 byte chua thoi gian
unsigned long far *t_time=

{unsigned long far*)MK FP(0,0x46C);
char buf timel[l={(‘T’,47,'1',47,'M' ,47,'E’,47,’:",
47, 32, 47, 32, 47, 32, 47, 32,

47, 32, 47, 32, 47, 32, 47, 3z, 47, 32, 47};

char buf luu([28];

void thong bao thei gian()

{

//Luu trang thai man hinh
for (int i=0; i<28; ++i}

buf luu[il=p_mh[i];

// Xac dinh gio, phut, giay

int gio = (int) {*t time/65543) ;

unsigned long du = *t time%65543 ;

int phut = (int) {(du/1092);

du = du%l092;

int giay = (int) {du/18);

// Dol ra ky tu duva vac mang buf_ time

puf time[l2]=gio/10 + 4£8; :

buf_ time[l4]=gio%10 + 48;

buf time([18]=phut/16 + 48;

buf time[20]=phut%lC + 48;

buf time[24]=giay/1l0 + 48;

buf time[26]=giay%10 + 48;

// Dua thong bao goi ra man hinh

for (i=0; i<28; ++1i)

p mhiil = buf timel[i];

getch () ;

//Khoi phuc man hinh

for (i=0; i<28; ++i)

p mhi{i] = buf luuli];

}

void main{)
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{

int chi, chZ;
clrsgr();
while{l)

{

if (kbhit ())
chl=getch{):

if {(chl==()
ch2=getch(};
if (chl==27) //ESC
break;

if (chl==0 && chZ==5%) // Bam F1
thong_bao_thoi gian(};

} .
//In cac chu cai mot cach ngau nhien
gotoxy{random(80}+1, random(25)+1);

putch (random (26) +65} ;

delay (400);

}

}
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KHUON HINH (TEMPLATE)

~ $§1. KHUON HINH HAM
1.1. Khai niém
Xét ham max(x,y) d€ tinh max cia 2 d6i. R6 rang x va y ¢b thé c6 bét ky
kiéu ndo (ki€u chufin ciia C++, kifu cdu tric, kidu hop hoic kigu déi tugng)
mién sao ching cé mét thi ty nao déy.
Néu khong diing khuén hinh, thi cdn xay dyng nhiéu ham (dugc dinh
nghia chéng) ing véi cdc ki€u khac nhau chaxva y.
Dung khuon hinh, ta ¢6 thé dinh nghia mo6t miu cho moét ho cic ham
tuong ting, bang cich xem kiéu di liéu (data type) nhu mot tham s6 (d6i).
1.2. Khai béo | |
Céc d6i ting vdi cac kifu di lidu duge khai bio nhu sau:
template <class Ti, class T2, ..TT,_qlass.Tm>
Chit v:
a. Khuoén hinh ham trong dé c6 st dung cic d6i T1, T2,...,Tm phai dugc
vi€t ngay sau dong khai béo ndi trén.
b. Céc d6i T1, T2,...,Tm 14 d6i ctia chi khudn hinh ham nay.
1.3, Cach xdy dung khuén hinh ham
Khudén hinh ham dugc xiy dung theo miu sau:
template <class T>

T max(T %, T y}

{
return (x>y) ? x : y ;

1
1.4. Cach st dung
+ Stt dung théng qua 1¢i goi ham.

+ Khi st dung khuén hinh nay trong chuong trinh (thong qua loi goi),
thi Cormpiler s& san sinh mét ham tuong iing vai kleu dii lidu trong 1di goi,
vi dy:
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int a, bk, c:
Myclass u, v, W;
c = max{a,b);

W max (u, V)

+ C6 thé ding khudn hinh ham max d6i v6i cac kiéu di liéu chudn ctia
C++ ciing nhu kiéu d6i tugng bét ky, mién sao c6 thé 4p dung phép so sanh >
1.5. Pinh nghia chéng khudn hinh ham -

C6 thé diing ciing mdt tén §€ dinh nghla cdc khudn hmh ham véi mét

trong cac khdc biét sau:

+ Khéc nhau vé déi: kiéu ddi, s6 d6i (xem trudng hop 1 va 2 trong vi

du sau).

+ Khdc nhau vé s§ kiéu dif liéu (xem vi dy, hai tridng hop déu chi ¢d

mét ki€u T, trudng hop 3 ¢6 2 kigu T1 va T2).

Vidu:
template <class T>
T  operator*(T , T)
template <class T>
T operator*(T* ,
template <class
T2 operator*(Tl ’

vi dy ma trdn va véc t

71,

- // Nhan 2 @d8i tugng cing kiéu

int} // Nhén
class T2>

T2)
o

day déi tugng cing kiéu

// Nhan 2 601 tuong khac kiéuy,

§2. CAC VI DU VE KHUON HINH HAM

Vidul
/* Function Templates
#include <iostreazm.h>
#include <conio.h>
#include <math.h>
class DS
{
private:
int n;
int *a;
public:
DS {int nl)
{
n=nl;
a = new int{n+li;
} : ‘
void nhap(});
void xuat();

*/

friend int operator>(const DS &x,const DS &vy):

friend DS cperator-(const D3 &x,
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friend double abss(const D8 &x);
b
double abss (const DS &x)
{
double s=0.0; int i;
for (i=l;i<=x.n;++1i)
s += x.alil*x.alil;
return sgrt(s);
}
DS operator-{const DS &x,const DS &y}
{
int i; DS z{x.n};
for({i=1;i<=x.n;++i)
z.afii] = x.ali] - y.ali] ;
return z;

int operator>(const DS &x,const DS &y)

int i;

for(i=1;i<=x.n;++1i)
if{x.afi] > y.alil])
return 1;

return 0;

void DS::xuat{)
{
cout << “\n";
for{int i=1l;i<=n;++1) cout << afli] << ™ ¥;
}
void DS::nhap ()
{
int i:
for{i=1;i<=n;++1i}
{
cout << "\n PT thu " <<i<<” = “;
cin »>> alil;
}
}
doukle abss(int x)
{ .
return {(double)abs (x));
}
double abss (double x)
{

return fabs (x):;

}
template <class T>
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T max({T x, T y}
f
return {(x>y)}?x:y;
) :
template <class M>
double KC(M %, M y)
{
return abss{x-y);
}
vold main({()
{
double fmax;
int imax;
fmax = max(4.5,10.9});
imax = max (20,4);
cout << fmax <<” “<<imax;
DS x(3),y(3),2(3);
x.nhap () ;
y.nhap () ;
Z=max (%, v);
®x.xuat () ;
y.xuat () ;
z,.xuat () ;
double dl,d4d2,d3;
dl=KC{1,11);
d2=KC{1.1,11.1);
d3=KC (%, ¥y}

cout<<’\n’ <<dl<<” M<<d2<<’ M Kd3;

getch();
}
Vidu2
/*
Function Templates
Gom 3 ham co dol Template:
template <class T>
void sap _xep(T *x, int n)
template <class T>
void nhap day dt (T *dt, int é&n)
template <class T>»
void xuat day dt(T *dt, int &n)
Dei T bieu thi 3 kieu:
+ int
+ double
+ TS (lop)
*/
#include <iostream.h>
#include <conio.h>
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#include <math.h>

class TS
{
private:
char ht[25];
double td;
public:

friend istreamé& operator>>({istream &in, TS &t)
{
cout << “\nHo ten: “;
in.get(t.ht,25);
cout << “Tong .diem: “;
in >> t.&d;
in.ignore():
return in;
!
.friend ostream& operatcor<<(ostream sout,const TS &t)
{ )
out << "“\npHec ten: " << t.ht << * Tong diem: ™ << t.td;
return out;
}
friend int operator>{const TS &tsl,const TS &ts2)
{
return {(tsl.td>ts2.td) ;
}
Yo
template <class T>
void sap xep(T *x, int n)
{ .
int 1,7:
T tg;
for (i=1; i<n; ++i)
Tor (J=i+1l; Jj<=n; ++7)
1f¢ Mx[il>x[3]) )
{
tog=x{il; x[il=x[jl: x[j]=tg;
}
}
template <class T>
void nhap_day_dt (T *dt, int &n)
{
cout << “\nSo doi tuong: “;
cin >> n; cin.ignore({);
for (int i=l; i<=n; ++1)
{
cout << “\nWhap doi tueng thu ™ << i << ™  »
cin >> dt{i];
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}
}
template

<class T>

void xuat day dt{T *dt, int n)

{

for (int i=1; i<=n;

}

void main ()

{

int af10l;
double b[101;
TS t[l1l0}i;

int n;

nhap_day_dt (a,n):
sap_xepf{a,n);
xuat day dtia,n);
nhap day dt(b,n);
sap_xep{b,n});
xuat day dt(b,n);
nhap day_dt{t,n);:
sap_xep(t,n);
xuat day_dt{t,n};
getch();

}
Vidu3
/*

templ 5.CPP
Function Templates

Hai doi template TIL,

++1)

cout << “\nDei tuong thu ™ << i <<

T2 dung chc ham

Chu y cach khai bao 2 doi template:
template <class T1,
T2 nhan(Tl a, T2 x)

{

}

*/
#include <icstream.h>
#include <conio.h>
#inciude <math.h>
finclude <iomanip.h>
class VT;
class MT;
class MT

{

private:
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int af20][20];
int n;
public: ‘
friend istreamé& operator>>{istream &in, MT &x};
friend cstream& operator<<{ostream &out,const MY &x);
VT operator* (const VT &x);:
b
istreamg operator>>(istream &in, MT &x)
{
int 1,37 .
cout << ™\n Cap ma tran N= “;
in >»> x.n;
for(i=1i; i<=x.n; ++i)
for{j=1; fj<==x.n; ++j)
{
cout << “a[™ <<i<g”] [t = N
in >> x.afilij]:
| .
return in;
}
ostreamé& operator<<(ostream &out,const MT &x)
( .
int i,3;
for(i=1l; i<=x.n; =++1i)
{
ocut << “\n”;
for{j=1; j<=x.n; ++7J}
out << setw(5) << x.al[i][3];
}
return out;
: }
class VT
{
private:
int a[20];
int n;
public:
friend istreamé& operator>> (istream &in, VT &x):
friend ostream& operator<<{ostream &out,const VI &x);
friend class MT; .
} o
VT MT::operator* (const VT &x)
{
VT y; int i,3;
y.nh=n;
for{i=1; i<=n; ++1i)
{
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y.a[i]=0;
for (j=1; j<=n; ++3)
y.alil += ali]ll3l*=x.alil:
}
return y;
}
istream& cperator>>(istream &in, VT &x)
{
int i;
cout << “\n Cap vec to N= %;
in >> x.n;
for(i=1; i<=x.n; ++i)
{
cout << Mal[™ <<i<<”i= " 4
in >»> x.al[i]l:
}
return in;
}
ostream& operator<<(cstream &out,const VT &x)
{
int i;
out << “\n”;
for(i=1; i<=x.n; ++i)
out << setw(5) << x.alil:
return out;
}
template <class T1l, class TZ>
T2 nhan{Ti a, T2 x)
{ )
return a*x;
}
void main{)
{
int k; double x,y:
clrscri);

k = nhan(4,5};

% = nhan(3,5.5);

y = nhan{3.0,6.5);

cout << “\nk= " << k << M x= V<< x << y= " << yy

MT a; VT u,v;

cout << “\nNhap MT a:” ; cin>>a;
cout << “\nNhap VT u:” ; cin>>u;
v = a*u;

cout << “\nMa tran A: ™ << a ;
cout << “\n Vec to u: ™ << u;
cout << “\n Vec to v=Au: “ << v;
getch () ;

{384}



Lap trinh C++

§3. KHUON HINH LGP
3.1. Khdi niém
Cé6 thé dung template d€ xiy dung mot khudn hinh 16p trong d6 kidu
thudc tinh dugc xem nh cic d8i. Bang cich d6 ta co thé tao ra mot ho cic lép
gidng nhau vé€ ban chit xi Iy, nhing khic nhau vé kiéu dii liéu.
3.2. Khai bdo
Céc d6i ling vé6i cac kifu dii ligu dugc khai bdo nhu sau:
template <class Tl, class T2, ...., class Tm>
Chit y:
a. Khuon hinh 18p trong d6 cé st dung céc d6i T1, T2,....Tm phai duodc
viét ngay sau dong khai bdo néi trén.
b. Céc d6i T1, T2,...,Tm Ia d6i ctia chi khuon hinh 16p nay.
3.3. Cach xay dung khuén hinh Iép
Khuén hinh 1ép dugc x4y dung theo méu sau:

template <class T>
class List

{
private:
T *v ;
int n;
public:
List (int});
T& operator[] (int i)
{

return v[i] ;
]_ .
|
// Bén ngoél dinh nghia lép
template <class T> List<T>::List(int n)
{
v = new T[n];
size = n;
}
3.4. Céch sii dung
+ Ding khuon hinh 18p &€ tao mét cac d6i tugng vé6i cic kiéu dit lidu bét
ky, bang cdu lénh khai bdo, new, ham tao.
+ 5t dung cac phuong thiic d€ xii Iy cac d6i tugng tao ra.
Vi du c6 thé tao ra cac d6i tugng List voi ki€u dit lidu bit ky nhu sau:
List <int> x (20}
List <Myclass> u({30);
Sau d6 dung phuong thiic chi s8 va phep gan:
X[3] = 7 ;
uf[l0] = m ; // m 1a mdt dbi tuong kidu List
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$4. Vi DU VE KHUON HINH LOP
/* templ_4.CPP
class Templates
Mot doi template T dung cho lop List
Doi T biey thi 3 kieu: '
+ int
+ double
+ TS (lop)
Chu y: Dong dau tien cua phuong thuc viet ben ngoai lop*/
// template <class T> void List <T>::sap_xep()
#include <iostream.h>
#inciude <conio.h>
finclude <math.h>
class TS
{
private:
char ht[25];
double td;
public:
friend istreamé operator>>(istream &in, TS &t)
{
cout << “\nHo ten: “;
in.get{t.ht,25);
cout << “Tong diem: “;
in >> t.td;
in.ignore{);
return in;
} .
friend ostream& operator<<(ostream &out,const TS &t}
{
out << “\nHo ten: " << t.ht << ® Teng diem: ™ << t.td;
return out;
1
friend int operator>(const TS &tsl,const TS &ts2)
{ ;
return (tsl.td>ts2.td)
}
bog
template <class T>
class List
{
private:
T *i;
int n;
public:
List (}
{

{386}



Lap trinh C++

n=0; t=NULL;
}
List({int });
void sap_xep();
void nhap_day dt();
void xuat_day dt();
|
template <class T> List<T>::List (int nl)
{
n=nl;
t = new T[n+l];
}
template <c¢lass T> wvoid List <T>::sap xep()
{
int i,3s
T tg;
for{i=1l; i<n; ++i)
for (j=i+i; j<=n; ++]j)
LEC LRI )
{
tg=t[i]; t[il=t{i): t[3]l=tg;
}
}
template <class T> veoid List<T>::nhap_daymdt()
{
if (t!=NULL) delete t;
cout << "\nSo doi tueng: “;
cin >> n; cin.ignoxe(}:
t = new T[n+l];
for(int i=l1; i<=n; ++1)
{
cout << “\nNhap doi tuong thu ™ << i << ™ : ™ ;
cin >> tfi};
}
}
template <class T> void List<T>::xuat_day_dt()
{
for (int i=1; i<=n; ++i)
cout << “\nDoi tucng thu ™ << i << ™ : “ << ¢[1i};
}
void main ()
{
List <int> a;
List <double> b;
List <TS> ts;
a.nhap_day dt():
a.sap_xep();
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.xuat_day dt(};
.nhap day dt{();
.sap_xep{);
.xuat _day dt{);
ts.nhap_day_dt (}:
ts.sap xep(}:
ts.xuat_day_dt();
getch();

oo o
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MOT SO CHUONG TRINH HUONG
POI TUQNG TREN C++

Chuong nay trinh bdy thém mit s6 chuong trinh hudng doi
tuigng trén C++. de la cdc chudng trinh tudng doi phiic tap, hitu
ich va sit dyng cdc cong cy manh cita C++ nhui: Cdch truy nhdp triic
tiép by nhd man hinh; ky thuat db hoa, con trd void, tinh ké thua,
Idp cd s6 triiu tugng, mo’ng u‘ng boi, phuong thiic do. :

§1. LOP CUA SO

Chuong trinh gém lcip cua_so va lcip stack.
+ Lép cita sé
~ Thuéc tinh gbm:

char *noidung; // Tré dén vung nhé chua ndi dung
// soan thaoc trén cita sé
int cao,rong : // Chidu cac va chidu réng cta sd
int mau; // mau = 16*mau_nen + mau_chu
int ra mh; // Cho biét clia =6 ds dugc dua ra
// mé&n hinh chua?

int posx,posy; // Vi tri trén trai cta cwa sé

// trén man hinh
word *pluu; // Trd dén ving nhé chita ndéi dung

// phén man hinh bi cla s d& 1lén
Phizong thic gdm:
cua_so(};
cua_so(int c,int r,byte mau nen, byte mau_chu};
int push{int x,int y); // Pua cita 54 ra

// man hinh tai (x,v)
// cho phép scan thac trén cha sb
// B&m F6 chuyén sang cita sd khac
// B&m ESC k&t thic
void pop(); // Théao g& cla sbd va
// khdi phuc man hinh

int get ra mh();
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+ Lép stack (ding d& quan Iy mt day ciia s6)
Thudc tinh gém:
int max; //S6 cita sb cyc dai cé thé quan ly
int num; //S& cta sbé hién cé trong stack
cua_so **pcs; //Con trd tréd dén ving nhé chia
//dia chi clha cac dbi tuong cua_so
Phuong thic gdm:
stack{();
stack (int max_c¢s);
int accept{cua_so *cs,int x,int y); //Dua mdt cha sd
//vaoc stack, ndé s& hi&n 1lén man hinh
void del(}; // Loai cita s& khoi stack,
// ndé sé& bi xcd khéi man hinh
Noéi dung chuong trinh:
+ Diéu tién hién ciia s6 thi nhit nén GREEN chd WHITE. Co thé soan
thao trén dé.

+ Néu bdm ESC két thiic chuong trinh, néu bdm F6 thi hién thém ciia s
thi hai nén CYAN chii MAGENTA. C6 thé soan thao trén dé.

+ Néu bim ESC két thiic chuong trinh, néu bdm F6 thi hién thém cila sé
thii ba nén RED chit YELLOW. C6 thé soan thio trén do.

+ Pang & mot clta s6, néu bim ESC thi két thiic chuong trinh, néu bdm F6
thi hién ciia s6 tiép theo (theo thi ty vong quanh: 1->2-> 3 ->1).

Chuong trinh sti dung phuong phép truy nhdp tryc tiép bd nhd man hinh
trinh bay trong chuong 9.

// CT10_01.CPP

// lop cua_so

#include <stdio.h>

#include <conio.h>

#include <dos.h>

#include <alloc.h>

typedef unsigned int word;

typedef unsigned char byte;

struct kt_word

{

werd kt;

}i

struct kt_byte

{

byte ma, mau;

Vi

union ky tu

{

struct kt_byte h;

struct kt word x;
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}i
typedef union ky_tu far *Vp;
VP vptr={(VP)MK_FP (0xb800,0);
// Vi tri %,y tren.man hinh :
#define VPOS{x,y) (VP} (vptr + {{y)-1)*80+(x)-1)
class cua_so
{
private:
char *noidung;
int cao, rong;
int mau; // mau = l6*mau nen + mau_chu
int ra mh, int posx,posy;
word *pluu;
public:
cua_so();
cua_so({int c¢,int r,byte mau nen, byte mau_chu) ;
int push(int x,int y);
vold pop();:
int get ra mh(};
b:
cua_so::cua_so()
{
cao=rong=mau=ra_mh=posx=posy=0;
noidung=NULL; pluu=NULL;
1
cua_so::cua_so(int c¢,int r,byte mau nen, byte mau_chu)
{
cao=c; rong=r;
mau= l6*mau_nen+mau_chu;
ra_mh=posx=posy=0;
noidung = (char*)malloc(cac*rong);
for (int i=0;i<cao*rong:++1i)
noidung[i]=32;
pluu= {(word*)malloc(2*cao*rong);
}
int cua so::push{int z,int y)
{
word *p= pluu; char *pnd=noidung;
VP ptrzr:;
int 4i,73:
// ILmu man hinh
if (ra_mh==0)
{
ra_mh=1; pOSX=x;posy=y;
for (i=posx;i<=posx+rong-1;++i)
for (j=posy;j<=posy+cao~1l;++7j)
{
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pLtr=VPOS (i, 3} *p=ptr->x.kt; ++p;
}
}
// Hien nei dung dang soan thao tren cua so
for {i=posx;i<=posx+rong-1;++i)
for {j=posy;j<=posytcao~1l;++j)
{
ptr=VPOS (i, j);
ptr->h.mau=mau;
ptr->h.ma=*pnd; -++pnd;
1
// Soan thao
int xx=posx,yy=posy,chl,ch2;
while (1)
{
gotoxy (XX, yvyl;
if ((chl=getch{))==0) chZ2=getch{);
if (chl==27)break; // BSC Ket Thuc Soan Thac
else if (chi==0&&ch2==64)break; //F6
else if (chl==13}
{
++yy: xx=posx; if(yy»=posytcao)} break;
}
else if {(chl!=0)
{
ptr=VPOS (%X, vY):
ptr->h.ma=chl;
++XX;
if (xx>=posx+rong) {+tyy; =xx=posx;}
if (yy»=posy+cao) break;
}
else if (ch2==72]|ch2==8C!|ch2==75||chZ==77)
{
1f (ch2«==T72) yy--;
else if (ch2==B0) ++yy;
else if (ch2==75) =-xx;
else ++xx;
if (Xx<posxu) H=R=POSX;
if (xx>=posx+rong} {++yy; Xx=posx;}
if (yy<posy} yy=posy;
if {yy>=posy+tcac) break;
H
}
// Luu ket gua soan thac
pnd=noidung;
for (i=posx;i<=posx+rong-1;++i)
for (j=posy;j<=posy+cao-1;++i)
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{

ptr=VPOS{i,j);

*pnd=ptr->h.ma; ++pnd;

}

if (chl==0g&ch2==64) return 0; //F6

else return 1;

}

void cua_so::pop(} // Khol phuc vung nho bi cua so chiem
{ .

if (ra_mh==0} return;

ra mh=0;

word *p=pluu;

VP ptr;

int i,3;

for (i=posx;i<=posx+rong-1;++i)
for (j=posy;j<=posy+tcao-~l;++3)})
{

ptr=VP0OS{i,j);

ptr->x.kt=*p;

++p;

}

}

int cua_so::get_ra mh(}

{

return ra_mh;

}

//class stack

class stack

{

private:

int max,num;

cua_so **pcs;

public:

stack{);

stack{int max cs):

int accept{cua_so *cs,int x,int y);
void del{);

}r

stack::stack(}

{

max=num=0;

pes=NULL;

}

stack::stack{int max cs)

; o .

MaX=max cs;
num=0;

{393}



Lap trinh C++

pes=(cue so**)malloc(max*sizecf (cua_so*));
for (int i=0;i<max;++1i) pcs[i]=NULL;
}

int stack::accept(cua_sc *cs,int x,int y)
{

int gt;

if (num==max) return 0;

if (!cs->get_ra mh(})

{

pcs [num] =cs;

++num;

}

gt=cs->push(x, v);

return gt;

}

void stack::del ()

{

1if (num==0) return;

—=T1um;

pcs [num] ->pop () 7

pcs [num] =NULL;

}

main{}

{

int ch;

cua_so wl(10,40,GREEN,WHITE},
w2 (12,42,CYAN, MAGENTA},

w3 (14, 44,RED, YELLCHW) ;
stack s(4);

clrscr(};

while (1}

{

ch=s.accept (&wl,5,5);

i1f {ch==1)break;
ch=s.accept (&w2,8,8);

if {ch==1)break;
ch=s.accept (&w3,11,11);

if (ch==1})break;

}

s5.del(); s.del{); s.del{);
}

§2. LOP MENU
L&p cmenu c6 2 phuong thic d€ tao 14p va st dung menu:
1. Ham tao

cmenu {int so_cn_menu,char **nd_menu);
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diung € tao mét menu (ddi tugng kiéu cmenu). Ham tao chiia 2 ddi la:
+ Bién so_cn_menu chida s& chitc ning clia menu.

+ Con trd nd_menu trd tGi mét viing nhé chifa dia chi cac chudi ky ty dung
lam tiéu dé menu va tiéu d€ cic chiic ning menu.

Vi du cic cdu 1énh:
char *nd{]={“Quan 1y vat tu”, “Nhap sb li&u”,
“7im kiém”, “K&t thic”};
cmenu me (3, nd) ;
s& tao mot menu mc gébm 3 chiic ning: Nhép s6 lidu, Tim ki€m va Két thic.
Menu c6 tiéu d¢€ la: Quan 1y vit tu.
2. Phuong thiic

int menu{int x,int y,int mau nen,int mau chon);

thuc hién cdc viéc sau:

+ Hién thi menu tai vi trf (x,y) trén man hinh. Menu ¢6 mau nén x4c dinh
bdi d6i mau_nen va mau chiic ning dinh chon (hdp séng) x4c dinh bdi d6i

maut_chon.

+ Cho phép sti dung cdc phim miii tén Ién, xubng d& di chuyén hop sang va
dung phim Enter d€ thodt khéi phuong thic.

+ Sau khi thoat khoi, phudng thiic tra vé gia tri bing s6 thd tu (tinh tli 1)
ctia chiic nang dugc chon.

Chuong trinh duéi day xay dung 16p cmenu vd minh hoa cach s dung
16p nay.

/* CT10_02.CPP

menu. cpp

lop cmenu */

#include <stdio.h>

finclude <conio.h>

#include <dos.h>

#inciude <alloc.h>

#include <string.h>

typedef unsigned int word;

typedef unsigned char byte:

struct kt word

{

word kt;

}i

struct kt byte

{

byte ma, mau;

bi

union ky tu

{
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struct kt_byte h;
struct kt_word x;
ii
typedef unicn ky tu far *VP;
VP vptr=(VF}MK FP({0xh800,0);
// Vi tri x,y tren man hinh
#define VPOS(x,vy) (VP) (vptr + ({y)-1}*80+(x)-1)
class cmenu
{
private:
int so_cn,cao,rong, posSx,posy;
int chonjy
char **nd;
private:
void hiendc(char *dc,int x,int y, int mau);
void hien menu(int x,int y,int mau_nen,
int mau_chon};
public: :
cmenu (int so_cn_menu, char **nd_menu);
int menu(int x,int y,int mau_nen, int mau_chon);
bi
cmenu: :cmenu (int so_cn_menu,char **nd_menu)
{

caoc=so_cn=so_cn_menu; nd=nd_menu;

rong=0;

chon=1;

int d;

fer(int i=0;i<=s0 cn;++i)

if{ (d=strlen(nd{i])) > rong) rong=d;

}

void cmenu::hiendc (char *dc, int x,int vy, int mau)
{

VP ptr; int i;

byte m=16*mau+l5; //chu trang
for {i=0;i<rong;++1i)

{

ptr=VPOS (x+1i,¥y);

ptr->h.mau=m ;

ptr->h.ma=32;

}

for (i=0;i<rong;++1i)

{

CpLr=VPOS (x+i,vy) s
if{dc[i]==0)Dbreak;
ptr->h.ma=dc[i]:

}
}
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void cmenu::hien menu(int x,int vy,
int mau_nen,int mau chon)
{
for (int i=0;i<=s0 cn;++i)
hiende (nd{il, %, y+i,mau_nen);
hiendc (nd[choni, x, y+chon,mau_chon};
}
int cmenu::menu{int x,int y,int mau nen,int mau_choh)
{ o
int chi,ch2,chonluu;
//Trinh bay
hien menu (x,y,mau nen,mau_chen);
//Bat phim
while (1)
{
if( (chl=getch{))}==0 } chZ=getch{);
if (chl==13) //chon chuc nang
return (chon):;
else if( (chl==0)&& {ch2==80]||ch2==72))
{
//Di chuyen hop sang
chonluu=chon;
i1f (ch2==80) ++chon;
else --chon;
if{chon<l) chon=cao;
else if{chon>cao) chon=1;
if {chon!=chonlun)
{
hiende (nd[chenluul, %, y+chonluu, mau_nen) ;
hiendc (nd[chen], %, y+chon, mau_chon) ;
}
}
}
} : S
char *nd[}={“TINH DIEN TICH”, “Tam giac”,”Hinh tron”,
“Chu nhat”, “Hinh vuong”, = o '
“Ket thuc chuong trinh”};
void main()
{
cmenu mc({%,nd); int chon;
clrscri{);
while (1)
{
chon=mc.menu (>, 5, BLUE, MAGENTA) ;
i1f (chon==1) :
{

clrscr();
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puts (“"TAM GIAC”):
getch () ;
clrscr{);

}

else if (chon==2)
{

clrscr{);

puts ("EINH TRON") ;
getch();
cirscr():

}

else if{chon==3)
{

clrscr();

puts {“CHU NHAT");
getch ()
clrscr{);

}

else if (chon==4)
{

cirscr{};

puts (“HINH VUONG”);
getch () ;
clrscr();

}

else break;
1
1

§3. LOP HINH HQC

Chuong trinh duéi day gém:

+ Lép “hinh” 1a 16p co s6 triiu tugng

+ Va 3 16p dan sudt tii [6p “hinh” Ia:

- Lép “khoihop” biéu thi cac khéi hop lap phuong

- Lép “duong” biéu thi cic doan thing qua 2 diém

- L6&p “tron” biéu thi cdc dudng tron

Chuong trinh minh hoa cich ding tugng Gng béi va phuong thic do. Ngi
dung chuong trinh nhu sau:

+ Khi chay chuong trinh sé thdy xuit hién mét khoi hép lap phuong.

+ Cé thé di chuyén khdi hop bing cc phim miii tén.

+ B4m phim Q sé& xudt hién mot doan thing.

+ C6 thé di chuyén doan thang béng cic phim miii tén.

+ B4m phim Q sé xuit hién mot dudng tron.
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+ C6 thé di chuyén dudng tron bing cic phim miii tén.

+ Bdm phim Q sé& két thic chuong trinh.
/* CT10_03.CPP

LOF hinh hoc

Minh heoa cach dung:

+ lop co so truu tucng

+ Tuong ung boi va phucng thuc ao
*/

#include <graphiecs.h>
#include <process.h>
#include <stdio.h>

#include <conio.h>

char getkey(int &dx,int &dy):
class hinh

{

protected:

int mau;

pubklic:

hinh (veid}

{

mau=0;

}

hinh (int m)

{

mau=m;

}

virtual void dchuyen (int b)=0;
bi

class khoihep : public hinh

{

private:

int x,y;

int a ;

publiic:

khoihop {(void) :hinh ()

{

x=y=a=0;

}

khoihep (int m,int x1,int y1, int ai} :hinh(m)

{

x=x1;

y=yl:

a=al;

}

virtual void dchuyen{int b);
veid hien(veid)

{

Lap trink C++
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setfillstyle{1,mau);
bhar3d(x,y,%+ta,y+a,a/2,1);
1

void an{void}

{

setfillstyle (l,getbkecolor{)});
bar (x,y-a/2,x+ata/2,y+ata/2):
1

}:

class ducng:public hinh
{

private:

int x1,vyl,x2,v2;

public:

ducng {void) :hinh (}

{

x1=x2=yl=yl=0;

}

duong (int m, int a,int b,int c,int d):hinh(m)
{ )

xl=a;

yil=b;

x2=c}

y2=d;

}

virtual void dchuyen{int b};
void Thien {void)

{

setcolor (mau) ;
line(x1,v1,x2,v¥2};

H

void an(void)

i

setcolor (getbkecolor{)}:
line(x1,vi,x2,v2);

}

}i

class tron:public hinh

{

private:

int %x,v,r;

public:

tron{void) :hinh ()}

{

x=y=r=0;

}

tron{int m,int a,int b,int d) :hinh(m)
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{

X=a;

y=b;

r=4;

}

virtual void dchuyen{int b);
void hien(void)

{

setcolor (mau) ;
circle(x,vy,x);

}

veid an(veid)

{

setcolor{getbkcolor(});:
circle(x,v,r):

}

}i

char getkey{int &dx,int &dy}
{

int chl,ch?;

da=dy=0;

while (1)

{

chl=getch (};

if {chl==0}

ch2=getch{);

if {(chl=='qg’||chl=="¢’} return(‘g’);

if ((ChimWO&&(ch2==SGI|Ch2==72|]ch2==75|§Ch2==77)})

{

if (ch2==80) dy=1:

else if {(chZ==72) dy=-1:
else 1f (ch2==T77) dx=1;

else dx=-1;

return{Q);

}

i

}

void khoihop: :dchuyen (int b)
{

int dx,dy:

while (1)

{

hien();

if (getkey(dx,dy)=='qg’) break;
an{);

X+=b*dx;

y+=b*dy;
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}.

)}

void duong::dchuven{int b)

{

int dx,dy;

while (1}

{

hien(};

if (getkeyv{dx,dy}=="qg'} break;
an(};

x1+=b*dx;

x2+=b*dx;

yl+=b*dy;

y2+=b*dy;

}

}

void tron::dchuven (int b}

{

int dx,dy;

while (1}

{

hien{);

if (getkey(dx,dy)=="qg’) break;
an ()

x+=b*dx;

yt=b*dy;

}

b

void main(}

{

int mh=0,mode=0;
initgraph {&mh, &node,
if (graphresult()})

{

printf (*\n LOI"};
getch();

exit {0);

}

setbkcolor (0);

// setwritemode(0);

~hinkh  *h([3]:

khoihop M({4,300,200,15);
duong D{10,10,10,60,60};
_tron T{14,200,200,50);
h{0]=&M; h{l]=&D;h{2]=&T;
For{int i=0;1i<3;++1i}
h[i]->dchuyen(10);
closegraph();

1
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§4. CAC LOP NGAN XEP VA HANG DI
Chuang trinh t8 chiic thanh 4 16p chinh:

1. L6p container (thung chita) gom 2 thudc tmh

unsigned long count; //S6 phdn.tlr trong thiing chua

void (*errhandler) (); //Con tré té&i ham xo 1y 138i

2. Lo’p s_list thiia ké w 16p container, c6 thém 2 thugc tinh cic con tré

- kiéu cau truc listnode:
struct listnode

ioid *dataptr;

listnode *next;

iistncde *head; // Trd téi ddu danh sach

listnode *tail; // Trd téi cubi danh sach

Céc phan tii dugce chifa trong 16p s_list dudi dang mét danh sich méc néi
don. Mot ntit chiia dia chi cia mét phin ti. Do & day ding kiéu con trd void
nén co thé dua vao 16p s_list cac phén i co kifu bét ky

3. Lop stack thita ké tit 1ap s _list

4. Lop queue thita ké ti 16p stack

Céc 16p stack va queue khéng c6 cic thudc tinh riéng. Hai phuong thic
quan trong cia cdc 16p nay la:

virtual int store(void *item) ; // C&t vao mdt phdn tu

virtual veid *retrieve () ; // LAy ra mdt phin tu

Chit y: L6p stack hoat dong theo ngujrén tic LIFO (vio sau ra trudc) con
16p queue hoat dong theo nguyén tic FIFO (vAo trudc ra trudc).

Chuong trinh sau minh hoa cdch ding lién két bai, phuong thiic 20 va con
tré ki€u void d€ quéan Iy cic kiéu di liéu khac nhau.

Hoat d6ng ctia chuong trinh nhu sau: _ ‘

+ Trudc tién 14n luot dua dia chi clia bién déi tlidng ts1, chubi “HA NOT,
bién nguyén a, bién d6i tugng ts2 va bién thyc x vio ngin xép s1 va hang
dgiql.

+ Thuic hién phép gin céc bién déi tugng:

§2=sl;

q2=ql;

+ Ldy cac phén tii trong ngin xép s2 theo trinh ty ngugc v6i litc dua vao.

+ Ldy céc phén ti trong hang dgi q2 theo trinh tu nhu lic dua vao.

/* CT10 05.CPP

Lep vat chua (container)

Lep danh sach moc noi
Lop ngan xep
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Lop hang doi
Chu y:
1. constructor sao chep cua lop dan suat
2. toan tu gan cua lop dan suat
3. co the dung cac phuong thuc khac
de viet constructor va destructor
4. Dung con tro this
*/
#include <stdio.h>
$include <iostream.h>
#include <iomanip.h>
#include <conio.h>
#include <alloc.h>
#include <dos.h>
//Lop container
class container
{
protected:
unsigned long count; //so pt trong thung chua
void {*errhandler) {);
public:
container () ;
container (const container &c); // Ham tac sao chep
void operator={const container &c); // Gan
unsigned long getcount(); // Cho biet so phan tu
// Dinh ham x1 lei
volid seterrorhandler (void (*userhandlex) (}};
// 4 phuong thuc thuan ao
virtual int storeé(void *item)=0; //Cat mot phan tu
// wvao thung
virtual void *examine()=0; // Xem gia tri
// mot phan tu
virtual void *retrieve ()=0; // Lay mot pt ra
virtual void empty{)=0; // Lam cho thung
// tro nen rong
bi
// Cai dat
// Bam x1 loi mac dinh
void defaulthandler();
void defaulthandler (}
{
puts (*\nContainer error: memory allocation failure”);
} .
container::container ()
{
count=0;
errhandler= defaulthandler;
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}

container::container (const container &c)
{
count=c.count;
errhandler=c.errhandler;
1
// Gan

void container::;operater={const container &c)
{
count=c.count; errhandler=c.errhandler;
}

// Cho biet sc pt
unsigned long container::getcount ()
{
return count;
}

// Pinh ham xl1 loi
void container::seterrorhandler (void (*userhandler) ())
{
errhandler=userhandler;
}

// Lop danh sach moc noi don
class s_list:public container
{
protected:
//Cau truc mot nut trong ds
struct listnode
{
void *dataptr:
listnode *next;
|
listnode *head;
listnode *tail;
private:
// phuong thuc sac chep
void copy{const s list &sl);
public:
s list():
s_list(const s list &sl):;
~s list (};
void operator=(const s list &sl};

// 4 phuong thuc ao
virtual int store(void *1tem) =0; // Cat mot

//phan tu vao thung
virtual void *examine()=0; // Xem gia tri
// mot phan tu

virtual void *retrieve ()=0; // Lay mot pt ra
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virtual void empty(}); // Lam cho thung tro
// nen rong
be
//Cai dat
void s_list::copy(const s_list &sl)
{
head=NULL; tail=NULL;
listnode *temp = sl.head;
while (temp | =NULL)
{
if (head==NULL)
{
head= new listnode;
if (head==NULL} errhandler()};
tail=head;
}
elsea
{
taill-»next = new listnode;
if (tail~>next == NULL) arrhandler():
tail = tail->next;
}
tail->dataptr= temp->dataptr;
tail->next=NULL;
temp = temp->next;
}
}
// constructor
s list::s_list(}) : container{()
{
head=NULL;
tail=NULL;
}
s list::s_list{const s_list &sl):container(sl)
{
copy(sl);
}
5 list::~s_list()
{
this->empty () ;
}
void s_list::operater=(const s_list &sl)}
{
this->empty ()
count=sl.count;
copy{sl);
}
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void s list::empty()

{

listnode *q, *p;

P = head;

head=NULL;

tail=NULL;

while (p!=NULL}

{

a=pi

p=p->next;

delete g;

}

}

// top stack

class stack:public s list
{

public:

stack(}:

stack(const stack &st);
void operator=(const stack &st);

Lap trinh C++

virtual int store(void *item); // Cat mot phan tu

// vao thung

virtual void *examine{); // Xem gia tri
// phan tu

virtual void *retrieve(}); // Lay mot pt ra

};
stack::stack(}:s_list{()
{

}

{
}

void stack::operator=(const stack &st)

{
1

{ _
//Dua vao dau danh sach
listnode *p;

p= new listnode ;

if (p==NULL) return 1;
count++;
p—>dataptr=item;
p->next=head;

stack::stack(const stack &st):s_list(sh)

this->s list::operator=(st); //Dung toan tu gan
// cua s_list

int stack::store(void *item) // Cat mot phan tu
// vao thung
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head=p;

return 0;

}

void *stack::examine ()} // Xem gia tri mot phan tu

{

if (count==0) return NULL;

else '

return head->dataptr;

}

void *stack::retrieve() // Lay mot pt ra

{

if {count==NULL} return NULL;

else

{

iistnode *p; void *value;

value = head->dataptr;

p=head; '

head = p->next;

delete p;

count-~-;

return vaiue;

}

}

// Lop queue

class queue:public stack

{

public:

queue (} ;

queue (const queue &g});

veid operator=(const dqueue &qg);

virtual int store{void *item); // Cat mot

// phan tu vao thung

}: :

queue: :queue (} : stack(}

{

}

queus; :queue (const queue &q) :stack(q)

{

}

void queue: :operator=(const gueue &g}

{

this->»stack::operator={q); //Dung toan tu
// gan cua stack

1

int queue::store{vceid *item)

{

// Dat wvao cuoi
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listnode *g;
g=new listnode:;
if (g==NULL) return 1;

// Bo sung
g->next=NULL;
g->dataptr=itemn;
if {count==0)

{
head=q;
tail=qg;
}
else
{
tail->next=q;
tail=q;
}
count++;
return C;
}
class TS
{
private:
char ht[25];
int sobd;
float td;
public:
void nhap (}
{
cout << “\nHo ten: ™ ;
fflush (stdin);
gets (ht) ;
cout << “So bao danh: ™ ;
cin >> sobd;
cout << “Tong diem: ™ ;
cin >> td;
}
void xuat (}
{
cout << “\nHo ten: “ << ht;
cout << “\nSo bao danh: “ << sobd;
cout << “\nTong diem: ™
<< setiosflags (ios::showpoint)
<< setprecision(l)<<setw(5}<< td;

// Ham main
void main ()

Ldp trinh C++
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{

stack sl,sZ; queue gl,qéd;
TS tsl,ts2,ts;

int a=123,b;

float 2=3.14,y;

char #*str;

clrser{);

tsl.nhap{);

ts2.nhap{);

//Gui vao
sl.store{&tsl);
gl.store(&tsl);
sl.store (“BA NOI”);
gl.astore (“HA NOI”);
sl.store(&a);
ql.store (&a);
sl.store (&ts2);
gl.store (&ts2);
sl.store (&x);
ql.store (&x);

//Lay ra tu ngan xep theo nguyen tac LIFO
cout <<”\n\nLay ra tu ngan xep:”
g2=g8l;

y = *((flcat*)s2.retrieve());
cout << “\nSo thuc = “ <<setiosflags (ios::showpoint)
<< getprecision(2)<< y;

ts = *{(T8*)s2.retrieve(}));
ts.xuat{);

b = *((int*)s2.retrieve());

cout << “\nSoc nguyen = " << b;
str = {(char*)s2.retrieve();

cout << “\nChuoi ky tu: ™ << str;
ts = *({TS8*}sZ.retrieve()}:

ts.xuat () ;
//Lay ra tu hang doi theco nguyen tac FIFO
cout <<”\n\nLay ra tu hang doi:” ;

g2=ql;

ts = *{(T8*)qg2.retrieve(}):;
ts.xuat {);

str = (char*)g2.retrieve(};

cout << “\nChuoi ky tu: ™ << str;
b = *{((int*)g2.retrieve(}));

cout << “\nSo nguyen = %V << b;

ts = *({TS*)g2.retrieve()};
ts.xuat () ; .

vy = *{(fioat*)q2.retrieve(}):;
cout << “\nSo thuc = “ << setiosflags (ios::showpoint)
<< setprecision{2)<< y;

getch () ;

}
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$5. CAC LOP SAP XEP

Trong tép C_SORT.H duéi ddy sé chiia 4 16p sip x&p: sort, select_sort,
quick sort va heap sort. So véi cdc 18p sap xép trong muyc §7 chu(mg 6 thi
cac16p & day t8ng quét hon & ché:

+ Céc 16p trong muc §7 chitong 6 chi cho phep sip xép mot day 50 nguyén
theo thii ty ting dédn.

+ Cac 16p dudi day cho phép sip xép mét diy phan ti co kleu bat ky
(nguyén, thuc, cdu tric, 16p, ...} va theo mét tiéu chudn sdp xép bét ky.

1. Lép sort 1alop co sé trifu tugng
+ Cac thudc tinh:

protected:
void *a ; // Trd té&i wvirg nhd chta day
// phan tir cdn sip x&p
int size; // D& 1én tinh theo byte cta phin to
int {*nho_hon) {(void* ptl, wvoid* pt2};
// Con trd ham dinh nghia ptl nhd hon pt2
+ Céc phuong thic:
protected:
void hoan wi{iat i, int 3} ; // Hoan vi céc
// phén £ thit i va j

void * dia_chi (int m); // Cho dia chi cua

// phédn td thit m

public:
virtual void sapxep(void *al,int n,int itemsize,
int (*ss_nho_hon) (void* ,veid* )} ;

// S8p xép diy n phln tit chlta trong ving nhé ai,

// mdi phin tir cé dé dai itemsize, tha tu

// tdng dugc quy dinh bdi ham ss_nho hon

2, Ldp select_sort dan xudt tii 16p sort. Ldp nay sé thuc hién viéc sip xép
theo phuong phép chon (xem muc §7 chudng 6).

+ Céc phuong thiic:

public:

virtual void sapxep{void *al,int n,int itemsize,

int {*ssmnho_hon)(void* svoid* }) ;o

// thuyc hién sdp xép thec phuong phép chon

3. Lép quick_sort din xudt tit1dp sort. Lép nay sé thuc hién viéc sap xép
theo phuong phép quick sort (xem muc §7 chitong 6).

+ Céc phuong thiic:

private:
void g sort(int 1, int r);
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public:

virtual veid sapxep(void *al,int n,int itemsize,
int (*ss_nho_hon) {veid* ,void* )};

//thuc hién sdp xép theo phuong phép quick sort

4.L6p heap_sort din xudt tit 16p sort. Lp nay sé thuc hién viéc sap xép
theo phuong phép heap sort (xem muc §7 chuong 6).
+ Céc phuong thic:

private:
void shift{int i, int n);

public:

virtual void sapxep(void *al,int n,int itemsize,
int (*ss_nho _hon) {(void* ,void* });

// thuc hién sép x&p theo phuong phép heap sort
pudi ddy 13 ndi dung tép C_SORT.H

//C_SORT.H

// Lop co so truu tuong

// Lop sort

$include <conio.h>

#include <stdio.h>

#include <stdlib.h>

#include <iostream.h>

#include <iomanip.h>

#inciude <mem.h>

class sort

{

protected:

void *a;

int size;

int ({*nho_hon) (void*,void*);

void* dia chi(int m)

{

return {void*) ((char*)a + size*{(m-1));

} e

void hoan wi(int i, int 3)
( .

void *tg, *d4i, *di:

di= dia_chi (i)

dj= dia_chi(j};

tg = new char[sizel;

memepy (tg,di, size);

memcpy (di,d3, size);

memcpy (dj, tg, size);

}

public:

virtual void sapxep(void *al,int n,int itemsize,
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int (*ss _nho _hon} (void*,void*})

{

a=al;

size=n; // Cho C++ hal long
size=itemsize;

nho_hon= ss_nho_hon;

1

}o:

class select_sort : public sort

{

public:

virtual void sapxep(void *al,int n,int itemsize,
int (*ss_nho_hon) (void*,void*)} ;

}os

void select_sort::sapxep(void *al,int n,int itemsize,
int (*ss_nho_hon) (void*, void*)) . '
{

int 4i,14,r:
sort::sapxep(al,n,itemsize,ss nho hon};:
for{i=1l; i<n; ++i)

{

r=1;

for {i=i+1l; Jj<=n; ++7j)

if (nho_hon(dia chi(j),dia _chi(r)}) r = j;
if(r!=1i) hoan vi{i,r);

}

}

class quick sort : public sort

{

private:

vold g_sort(int 1, int r);

public:

virtual void sapxep(void *al,int n,int itemsize,
int {(*ss_nho_hon) (veid*,void*)};

Vs

void guick_sort::q _sort{int 1, int r)

{

void *x;

int i,%;

% = new char[sizel;

if{l < r)

{

memepy (%, dia_chi{l), size);

i = 1; 3 = rt+l;

do

{

++i;  --3;
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while(i<r && nho_hon{dia_chi(i),x)) ++i;
while(nho_hon(x,dia chi(j)} ) --3 :
1E(i<]) hoan vi(i,]);

} while (i<j);

hoan vi(l,73);

q_SOIt (lrj_l) H

g_sort(i+i,r);

1

}

void quick sort::sapxep(void *al,int n,int itemsize,
int (*ss_nho_hon} {veid*,void?*))

{

sort::sapxep{al,n, itemsize,ss nho_hon);
q_scrt{l,n);

}

class heap sort : public sort

{

private:

void shift{(int i, int n};

public:

virtual void sapxep(void *al,int n,int itemsize,
int (*ssﬁnho_hon)(void*,void*));

o

void heap_sort::shift(int i, int n)

{

int l,r,k;

1 o= 2%i;

r = 1+1;

i1if(1>n) return;

1f (1l==n)

{

if {nho_hon(dia_chi{i}, dia chi(l))}
hoan wvi(i, 1)

return;

1

if{nho hon{dia chi(r), dia_chi(l}))

k = 1;

else

k = r;

if (!nho_hon{dia_chi{i}), dia chi{(k}))
return;

else

{

hoan vi(i,k);

shift(k,n);

}

}
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void heap sort::sapxep(void *al,int n,int itemsize,
int (*ss_nho_hcn) (void*, void*))

{

long i;
sort::sapxep{al,n,itemsize,ss_nho_hon);
// Tao dong
for{i=n/2 ; i»=l1; =--i} shift(i,n);
// Lap .
for{i=n ; i>=2; —--1)

{
hoan_vi(l,i);:
shift (1,1i-1);
}
1

§6. VI DU VE CAC LOP SAP X£P

Trong muc nay trinh bay 2 chuong trinh minh hoa cdch dung cic 16p
néi trén. Chuong trinh thid nhét minh hoa céch sit dung céc 16p trong tép
C_SORT.H dé¢ sap xép mot diy thi sinh theo thi ty gidm va thd ty ting
clia tng diém. Chuong trinh thid hai minh hoa cich ding céc 16p trong
C_SORT.H dé sap x€p mét déy s8 nguyén theo chiéu ting vi chiéu giam.

Chdong trinh 1

//CT10~08

// Lop co so truu tuong

/{ Lop sort

finclude “c_sort.h”

class TS

{

private:

char ht[25];

int sobd;

float td;

public:
float get_ td{)
{ .
return td;
H
void nhap()
{
cout << “\nHo ten: ™ ;
fflush (stdin} ;
geis (ht);
cout << “So bao danh: ™ ;
cin >> sobd;
cout << “Tong diem: “ ;
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cin >> td;
}
void xuat{)
{
cout << “\nHo ten: ™ << ht;
cout << “\nSo bac danh: ™ << sobd;
cout << “\nTong diem: “ <<
setiosflags (ics::showpoint)
<< setprecision(l)<<setw(5)<< td;
}
bi
int ss_tong diem_giam(void *tsl, void *ts2)
{
return (((TS*)tsl)—>get_td()>({TS*)tsZ)—>get_td());
}
int ss_tong diem tang(veoid *tsl, void *ts2)
{
return {({(TS*)tsl)->get_td{)<{(TS*}ts2)->get_td(}));
}
void main ()
{
TS t[1001;
sort *sa;
int n,i;
clrscr(});
cout << “\nSo thi sinh: *;
cin >> n;
for (i=1; i<=n; ++i} t[i].nhap{);
for (i=1; i<=n; ++i} t[il.xuat();
getch(};
cout << “\n\nSap xep glam theo tong diem
- PP Select Sort” ;
sa= new select sort;
sa->sapxep( t+l,n,sizecf(TS),ss_tong diem giam};
for(i=1; i<=n; ++i) t[i].xuat(};
delete sa;
getch{);
cout << “\n\nSap xep tang theo tong diem
- PP Select Sort”;
sa= new select_sort;
sa—>sapxep{ t+l,n,sizeof (T8),ss tong_diem tang);
for(i=1; i<=n; ++i) t[i].xuat{);
delete sa;
getch ()¢
cout << “\n\nSap xep giam theo tong diem
- PP Quick Sort” ;
sa= new quick_sort;
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sa->sapxep{ t+l,n,sizeof (TS),ss_tong diem giam);
for (i=1; i<=n; ++i) t[i].xuat{);
delete sa;
getch{);
cout << “\n\nSap xep tang theo tong diem
- PP Quick Seort” ;
sa= new quick sort; ,
sa->sapxep( t+l,n,sizeof (T8),ss_tong_diem tang);
for{i=1; i<=n; ++i) t[i].xuvat{):
delete sa;
getch();
cout << “\n\nSap xep giam theo tong diem
- PP Heap Sort” ;.
sa= new heap sort;
sa->sapxep ( t+1,n,sizeof(TS),ss_tongmdiem_giam);
for{i=1; i<=n; ++1) t[i].xuat{);
delete sa;-
getch{);
cout << “\n\nSap xep tang theo tong diem
~ PP Heap Sort” ;
sa= new heap sort;
sa->sapxep( t+l,n,sizeof (TS}, ss_tong diem tang);
for{i=1; i<=n; ++i) t{i].xuat{);
delete sa;
getch{);
}

Chuong trinh 2

//CT10-09

// Lop cc so truu tuong

// Lop sort

#include “c_sort.h”

int ss_tang(void *il,veid *i2)

{

return *{(int*)il) < *{(int*)i2);
}

int ss_giam(void *il,void *i2)

{

return *((int*)ii) > *({({int*}i2);
¥

void main ()

{

int i,n;

struct time ti,t2;

int b[201,a{20], k, tg, sec, hund;
n=10;

sort *s[3];

select_sort ss;
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quick_sort gs;
heap_sort hs;

s[0]=&ss;
si{l]l=&gs;
s[2}=&hs;

clrscr{):

srand (5000) ;

for{i=1;i<=n;++i)

b{il=rand{);

cout<<”"\nDay ban dau\n “;

for (i=1;i<=n;++i} cout <<b[i]<<" ¥y

cout<<”\n\nCac day tang sap xep theo “;

cout << “select sort, quick_sort, heap sortin”;

for (k=0; k<3; ++k}

{

for (i=1;i<=n;++1)

alil=b[i];

s[k]l—->sapxep {a+l,n,sizeof (int),ss_tang);
// In

for (i=1;i<=n;++i) cout <<alil<<” %;

cout<<”’\n";

!

cout<<“\n\nCac day giam sap xep theo ™;

cout << “select_sort, quick sort, heap_ sortin”;

for (k=0; k<3; -++k)

( .

for (i=l;i<=n;++1i)

alil=b[il;

s[k]->sapxep {a+l,n,sizeof (int),ss_giam);

//in

for{i=1;i<=n;++i) cout <<al[il<<” %;

zout << “\n”;

}

getch ()7

}
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......................................................

THU TU UU TIEN CUA CAC PHEP TOAN

Céc phép todn dudgc chia thanh 16 nhém. Cac phép ton trong cling nhém
co mifc ¢ uu tién nhu nhau. :

VE trinh ty két hop thi:
+ Céc phép tinh clta nhém 2, nhém 14 v todn ti gén (nhém 15) két hop
tii phai sang tréi.
+ Cdc phép toan con lai két hop tii trdi qua phai.
1. Nhém mét .
() Goiham (Function call)
[} Chisé mang (Array subscript)
-> Chon gi4n ti#p mot thanh phén (indirect component selector)
Xdc dinh pham vi truy nhdp (scope access/resolution)
Chon tryc ti€p mét thanh phin (direct component selector).
2. Nhém hai
() Goiham (Function call)
Phi1 dinh logic (Logical negation ~NOT)
~  Ldy phin bui theo bit (Bitwise (1’s) complement)
+ Dé&u cdng (Unary plus)
- Déu trif (Unary minus)
++ Phép ting mot (Preincrement or postincrement)
- Phép gidm mdt (Predecrement or postdecrement)
& Phép ldy dja chi (Address)
Truy nhép gidn ti€p (Indirection)
sizeof Cho kich thudc ctia todn hang (returns size of operand, in bytes)
new Cdp phat bo nhé dong (dynamically allocates C++ storage)
delete Gidi phéng bd nhé (dynamically deallocates C++ storage)
3. Nhom ba :
*  Nhan ( Multiply)
/  Chia (Divide)
% Liy phan du (Remainder - modulus)

X
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4, Nhém bon
¥ Goi gi4n tiép t6i thanh phin tif mét bién d6i tugng
->* Goi gi4n tiép t6i thanh phén tit mét con tré d6i tugng
5. Nhom ndm
+ Cong (Binary plus)
- Trit (Binary minus)
6. Nhom sau
- << Dich trai (Shift left)
>> Dich phai (Shift right)
7. Nhém bay
< Nhé hon (Less than)
<= Nhd hon hoic bing (Less than or equal to)
> Lén hon (Greater than)
>= Lén hon hoic bing (Greater than or equal to)
8. Nhém tim
== Bing (Equal to)
[= Khéong bing (Not equal to}
9. Nhém chin
& Phép vatheo bit (Bitwise AND)
10. Nhom mudi
A Phép hoic loai tril theo bit (Bitwise XOR)
11. Nhém mudi mot
| Phép hoic theo bit (Bitwise OR)
12. Nhém muti hai
&& Phép va logic (Logical AND)
13. Nhém mussi ba
|| Phép hoidclogic (Logical OR)
14. Nhém mudi bon
2. Todn tii difu kién (a ?x:y means “if athenx, else y”)
15. Nhém mudi nim |
= Phép gan don giadn (Simple assignment)
*= Phép gin sau khi nhén (Assign product)
= Phép gin’sau khi chia (Assign quotient)
%= Phép gan sau khi 14y phin du (Assign remainder)
+= Phép gan sau khi cing (Assign sum)
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-=  Phép gan sau khi trif (Assign difference)

&= Phép gan sau khi AND theo bit (Assign bitwise AND)
A= Phép gin sau khi XOR theo bit (Assign bitwise XOR)
|= Phép gin sau khi OR theo bit (Assign bitwise OR)

<<= Phép gén sau khi dich trai (Assign left shift)
P Phép gén sau khi dich phai (Assign right shift)
16. Nhom mudi san

, Toan ti phy dung d€ phén cich cic phin ti
Tét ca céc todn i néi trén déu c6 thé dinh nghia chéng trii cic todn td sau:
. Chon tryc tiép mét thanh phén
X Goi gidn ti€p tGi thanh phdn ti mét bién d6i tugng
Todn tl xdc dinh pham vi truy nhép .
:  Toén tii diéu kién
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asm
auto
break
case
catch
char
class
const
continue
default
delete
do
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double
else
enum
extern
float
for
friend
goto

if
inline
int
long

new
operator
private
protected
public
register
return
short
signed
sizeof
stafic
struct

switch
template
this
throw
try
typedef
union
unsigned
virtual
void
volatile
while
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BANG MA ASCII VA MA QUET

1. Bang ma ASCIX

B¢ ky tu ASCII gobm 256 ky ty dugc phan b6 nhu sau:

+ 32 ky ty ddu tién la cdc ky tf diéu khién khéng in duge nhu ky tg Enter
{ma 13}, ky tu ESC (ma 27).

+ Cdc ma ASCII 32-47, 58-64, 91-96 va 123-127 la cac ky tg dde b1et nhu
ddu chim, d4u phdy, ddu cach, dau ngodc, ddu méc, ddu hoi,...

+ Céc mi ASCII 48-57 14 10 chii s6

+ Céc ma ASCII 65-90 1a cac chit cdi hoa tli A dén Z

+ Cdc ma ASCII 97-122 13 cac chif cai thudng tii a dén z

Luu ¥: Chit thudng c¢6 md ASCII 16n hon 32 so véi chit hoa ttidng Ung Vi
du mi ASCII cia a 14 97 con méa ASCII ctia A Ia 65.

+ Céc ma ASCII 128-255 1a cac ky ty d6 hoa.

Béng sau cho ma ASCII cha 128 ky ty ddu tién. D€ nhan’ duac ‘Cac ky tu do
hoa (c6 ma tif 128 @én 255) c6 thé ding chuong trinh sau:

// In cac ky tu d& hoa 1&n man hinh
#include <stdio.h>

#include <conic.h>

main ()

{

int i;

clrscr();

for (i=128; i<=255; ++i)

printf (“%6d%2c”,i,1);

i
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BANG MA ASCIX
MA KYTU MA KYTU MA KY TU
(S6TT) (S6 TT) (S6 TT)
0 NUL 26 SUB 52 4
1 SOH 27 ESC = 53 5
2 STX 28 FS 54 6
3 ETX 29 GS 55 7
4 EOT 30 RS 56 8
5 ENQ 31 Us 57 9
6 ACK 32 Space 58
7 BEL 33 ! 59 :
8 BS 34 « 60 <
9 HT 35 # 61 =
10 LF 36 $ 62 >
11 VT 37. % 63 2
12 FF 38 . & - 64 @
13 CR 39- ‘ 65 A
14 so 40 (66 B
15 SI 41 ) 67 C
16 DLE 42 * 68 D
17 DCI 43 + 69 E
18 DC2 44 , 70 F
19 DC3 45 - 71 G
20 DC4 46 . 72 H
21 NAK. 47 / 73 I
22 SYN 48 0 74 J
23 ETB 49 1 75 K
24 CAN 50 2 76 L
25 EM 51 3 77 M
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~ ~

MA KYTU  MA KYTU MA KY TU

(S6TT) (S6TT)  (S6TT)
78 N 95 _ 112 p
79 0 06 * 113 q
80 P 97 a. 114 r
81 Q 08 b 115 s
82 R 99 c 116 t
83 S 100 d 117 u
84 t 101 e 118 v
85 U 102 f 119w
86 v 103 g 120  x
87 W 104 h 121y
88 X 105 i 122 z
89 Y 106 ¥ 123 {
90 Z 107 k- 124 |
91 [ 108 1 125 }
92 o\ 109 m 126 ~
93 ] 10 n 127 DEL
94 A 111 o

2. Bang mi scan tit ban phim

M&bi phim trén ban phim ctia IBM PC déu dugc gdn mét con 6, goi la ma
scan, ti 1 dén 83. IBM PC AT diung mét nhdm ma khéc, ti 1 dén 108 cic ma
ndy bit ddu bing cdc phim s8, céc phim chit, r8i dén cic phim chiic ning vi
cudi cting 1a cic phim cho con tré, khi mét phim dvgc nhén thi b xit Iy cta
ban phim giti cho CPU mi scan tuong ting, khi n6 dugc nha thi ma scan cfng
thém 80 hex s& dudc gii tiép cho CPU.
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Hex
1
2-B
C
D
E
F
10
11
12
13
14
15
16
17
18
19
1A
1B
1C
1D
1E
1F
20
21
22
23
24
25
26
27
28
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Thip phin
1
2-11
12
i3
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

37
38
39
40

CRSZOMU®Mr @ T VoSO AN E 20
=1

Phim ciia PC

 ESC

1-9,0

trir, gach dudi
=, +
Backspace
Tab

Chém phéy, :

- Phim ciia PC-AT

Tilde

1-9,0

trir, gach duéi
=, +

\,thanh dirng
Backspace
Tab

Ctrl

HR == Qo®wyp

Cham phéy,:



Hex
29
2A
2B
2C
2D
2E
2F
30
31
32
33
34
35
36
37
38
39
3A
3B
3C
3D
3E
3F
40
41
42
43
44
45
46
47

Thép phin
41
42
43

45
46
47
48
49
50
51
52
53
54
55

.56

57
58 -
59
60
61
62
63
64
65
66
67
68
69
70
71

| Lip trinh C++

Phim cita PC Phim ciia PC-AT

Tidle Nhay
Shift trai

\, thanh dtmg Enter

Z ‘ Shift trai
X i
C Z

v X

B C

N v

M B

Phay N

Chim M

1,2 ‘ Phay
Shift phai Chim

* PrtScr /,?

Alt

Space bar Shift phai
Caps Lock Alt
F1

F2

F3 Space bar
F4

F5

Fé6 Caps Lock
F7 F2

F8 F4

F9 F6

F10 F8

Num Lock F10
Scroll Lock,Break F1
Home - F3
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Hex Thiip phin Phim caa PC Phim cia PC-AT

48 72 miii tén 1én F5

49 73 PgUp F7

4A 74 Déu trir ban tinh ~ F9

4B 75 Miii tén tri

aC 76 5 clia ban tinh
4D 77 Mii tén phai

4F 79 End

50 80 Miii tén xubng

51 31 PgDn

52 82 Ins

53 83 Del

5A 90 "ESC

5B 91 Home

5C 92 M tén trai
5D 93 End

S5F 95 Num Lock
60 96 Miii tén 16n
61 97 5 cila ban tinh
62 98 ' Miii tén xubng
63 99 Ins

64 100 Scroll Lock
65 101 ' PgUp

66 102 Miii tén phai
67 103 PgDn

68 104 Del

69 105 Sys

6A 106 * PrtScr

6B 107 -

6C 108 +
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PHAN TICH, THIET KE VA LAP TRINH
HUGNG POI TUQONG

§1. PHAN TICH HUONG BOI TUONG

1.1..Gié1i thiéu

Phin tich hé thong khong chi ¢6 lién quan chit ché véi su xvit h1en clia
may tinh, ma thyc t€ nhu cau phéan tich da cd trudc khi méy tinh xuét hién ti
nhiéu thé ky. Khi cic Vua Pharaon ctta Ai Cip c6 dai xdy dung cic Kim Ty
Thép, thi nhitng ngudi thiét k& Kim Ty Thip co thé dugc coi nhu nhiing nha
thiét ké hé thdng, nhiing kién tric su dai tai, con nhiing ngudi 6 chiic van
chuyén nguyén vat liéu, huy ddng nhan cong xay dung Kim Ty Thép, theo
mét nghia nao d6, chinh 1a nhitng ngudi phan tich hé théng. Tt giita thé ky
trudc, cac nha tu ban, cic doanh nghiép muon cé lgi nhudn cao da phai tién

~hanh nghién citu phuong phap, cich t6 chiic, phan cong lao dong hgp Ly dé
cho cic hé thong san xudt, kinh doanh hoat dong dat hiéu qua cao hon. Chinh
ho da thyc hién phdn tich nhiing hé théng d6 dé dé ra nhiing phuong phép
quan If; cach t6 chiic mdi, tdt hon.

Cling v6i sy phat trién clia cong nghiép dién ti, gia thénh phan cu‘ng glam
nhiéu, nhung gia phan mém lai ting. Nhét 1a phi t6n cho bao tri d€ hé théng
dap ving dugc nhu ciu cha ngudi st dung lai chi€ém mot ty trong rit16n trong
téng chi phi cho mét dy 4n phaét trién phan mém. Diéu nay cho thdy vai trd
clia cong viéc phén tich hé thdng 12 rdt quan trong va cin thiét phai tim ra
phuong phap t6t hon cho viéc phat trién hé théng.

Phéan tich lam nhiém vu phén tach bai toan thanh cac thanh phin nhé hon.
Trong cong nghé phin mém thi nd con ¢ nghia la phai hifu ré qud trinh x4y
dung d4c ta yéu cdu clia ngudi st dung, nim dugc cac chic ning va cich phin
rd hé théng vit 1y thanh cic don thé (module). Theo phuong phép truyén
thdng thi diéu d6 thudng dugc thuc hién theo cach tiép cn trén - xudng (top
- down), sti dung phuong phép phan tich ¢6 cdu tric. Phén tich hudéng ddi
tugng cho phép md t hé théng gin vdi thé gidi thuc hon, xdc dinh 16 cac d6i
tugng, tritu tugng hod cic yéu cdu dé€ trén co s& d6 xay dung dugce cdu tric
ctia hé thong. Phuong phap hudéng doi tugng giai quyét duge hd ngin cich
giiita phén tich va thiét ké hé théng.
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Trong muc nay, chiing ta dé cip dén céc budce can thyic hién trong phén tich
huéng d6i tigng (PTHDT). Thong qua vi dy vé phan tich hé théng thu vién,
chiing ta hinh dung r6 hon céng viéc xay dung cdc dic ta yéu cdu, mo td doi
tugng va cach xdc dinh méi quan hé giita cic 16p d6i tugng trong hé théng.

1.2. Cac budc thuc hién trong phén tich huéng d6i tugng

Dé xay dung mot hé théng phdn mém thi phai gidi quyét ba vin dé chinh
sau:

+ Dii liéu, 16p cac d6i tugng va cdu tric clia ching.

+ Nhiing hanh vi thé hién céc chiic ndng cyc bg, nhiing qua trinh trong hé
thong.

+ Diéu khién hanh vi tdng thé ciia hé thing.

Trong thuc t€, cdu trac dd lidu va yéu cdu vé hanh vi clia hé théng thudng
xuyén thay d8i. Do vy phai phén tich k¥ bai toan, lia chon phuong phép phdt
trién hé thdng thich hgp d€ cho hé thng cé tinh chit md, dé thich nghi gitp
cho cong viéc bao tri hé thdng 4& ton kém.

Ngudi phén tich hé théng 1a ngudi ¢6 kién thiic bao quét, ¢6 kinh nghiém
trong qué trinh phén tich nhiéu hé théng tng dung khac nhau, déng thoi phai
c6 kha ning giao ti€p, trao d6i va hiéu dugc nhiing ngudi ddu tu, thiét ké va
nhiing ngudi sti dung hé théng.

Nhiém vy cfia phén tich hé théng 14 phéi trd 181 cho dugc ciu hoi “Heé thong
lam cai gi?” va “Tai sa0?”. Dé xdc dinh dugc bai todn va trd 18i dugc nhiing cau
héi néu trén thi ngudi phan tich cling cdn phai phét hién, tim hiéu ki nhiing
hé théng di c6 hoic dang hoat dong trong thuyc té. Co6 thé d6 chua phaila hé
thdng tin hoc hod. Trén co s& nghién cdu nhiing hé théng cf, x4c dinh 16 yéu
cdu clia ngudi stt dung d€ quyét dinh xem hé théng cin xay dung sé€ lam céi gi
va hoat dong nhu thé nao. Quad trinh 36 dugc md ta nhu & hinh 1-1.

Tim hiéu
hé théng cii
Yéu cdu clia
ngudi sit dung

Quyét djuh
hé thdng mdi
lam céi gi?

v

Phit hién nhitng Xéc dinh 16
hé théng cii hé théng cin
phit trién

Hinh 1-1. Miic dd'bao quét the gidi thuc
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Trong cic phuong phdp truyén théng thi mé hinh dong dit liéu duge mé
ta thong qua so d6 dong dii liéu. Céc qud trinh trong hé thdng dugc xdc dinh
thoéng qua viéc phdn rd chiic ning top-down. So d6 bién d6i trang thai dugc
sit dung d€ mo ta sy bién d6i thong tin va dong diéu khién trong hé thc“ing.
Phudng phép hudng déi tugng két hgp hai phuong dién di liéu voi qud trinh,
gop chung hanh vi cuc bg véi dit liéu trong mét don vi céu tric. Phu'dng phéap
phén tich htidng ddi tugng cung cap cho chung ta cong cu don glan nhung da
manh dé xéc dinh céc d6i tigng va xdy dung cac don nguyén clta hé théng cin
phit trién. Phan tich hudng d6i tugng bao gdm céc budc sau:

4+ Tim hiéu bai toan.

+Xdac dinh r6 cac dicta yeu ciu clia ngudi st dung, ctta hé théng phin mém,

-+ X4c dinh cdc d6i tugng va cdc thudc tinh cha ching.

+ Xac dinh cic ham ma cdc d8i tugng sé phai thuc hién (hanh vi clia cic
doi tugng). .

+ Xac dinh mdi quan hé tuong tic giita cic d6i tugng, cic thong bao vi sy
truyén thong bio gitia cac ddi tugng.

Xay dung ddc ta
yéu chu

Pinh nghia
bai todn

!

Xic dinh céc 10p
d6i nrgng

—

Xéc.dinh_- Mbi quan hé giita
cacham cdc doi tuong

Hinh 1-2, 6 d6 céc budc phén tich huéng 46i tuong
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1.2.1. Tim hiéu ki bai toan

Nhiém vy d4u tién cia qud trinh phan tich 13 phéi tim hiéu ki bai todn ting
dung. Ngudi phin tich phéi gip g6, trao d6i véi nhiing ngudi déu tu, nhiing
ngudi st dung d€ biét ré vé chic ning, nhiém vu clia hé thong cén phat trién.
Pong thai ngudi phan tich phai tim hiéu, phét hién nhiing hé théng ct da
hoic dang gidi quyét nhitng vin dé tuong td nhu nhiing vin ¢ ma hé théng
cén xii ly. Dua vio nhiing kinh nghiém, két qué phan tich nhitng h¢ théng c,
nhiing c6ng vi¢ ma hang ngay phai thuc hién d€ xdc dinh chinh x4c bai toan.
Trén co s d6 lam rd hon nhiing yéu cdu clia bai ton va dinh nghia lai theo
quan diém cha cc ki su phidm mém d€ dim béo dua ra dugc 16i giai tin hoc
(hé théng thuc hién dugc trén mdy tinh). Cac khing dinh vé bai todn phai don
gidn va rd ring, mach lac vé viin pham. Piéu nay gitip cho cic kj sl phdn mém
¢6 diéu kién tip trung nhiéu hon vao viéc xiy dung 13i gidi cho bai todn. Dya
trén nhiing khing dinh cita bai toan dé xdy dung cac dic ta yéu cdu clia ngudi
sif dung l4n cha ca hé théng phin mém.

1.2.2. Xay dung cic didc ta yéu ciu

Khi d4 dinh nghia r6 bai todn thi budc tiép theo 13 phai tim hiéu xem h¢
théng dy kién sé yéu céu 1am céi gi? Diéu quan trong & day 1a phai xéy dyng
duge danh sach cdc yéu cdu cita ngudi sit dung. RO rang 1a & déy cén co sy
trao ddi, hiéu biét gitta ngudi st dyng va ngudi phét trién hé thong vé nhiing
diéu ma ho mong mudn. Dya trén nhiing yéu cdu clia ngudi st dung, ngudi
phét trién dua ra cdc ddc ta cho hé thng. Ngudi xdy dung hé thdng phdi tra
161 duoc céc ciu hoi:

+ D4u ra (output) ctia hé thong la cai gi?

+ Hé théng s& phai lam cai gi d& c6 két qué mong mudn, nghia la phai xi
ly cai gi?

+ Dau vio (input) chia hé théng la cai gi?

+ Nhiing tai nguyén ma hé théng yéu ciu la cdi gi?

Phii hiéu ré nguén gbc, cdc dang thong tin cin cung cip cho h¢ théng
hoat dong. Hé théng sé gidi quyét vin dé gi, nhiing két qua cin phai co 12 gi.
Xéc dinh dugc m6i quan hé gitta ddu vao/ra (input/output), nghia la xdc dinh
dugc nhiing khing dinh vé méi quan hé gifia tién diéu kién va hau diéu kién
cho céc qué trinh trong hé théng.

Céc dic ta chi tiét phyc vu cho viée xiy dyng va tric nghiém hé thong dé
kiém tra xem nhiing nhiém vu dit ra c¢6 dugc hoan thanh hay khong.

1.2.3. X4c dinh cac doi tugng

Thong thuding cic d6i tugng sé dugc xéc dinh thong qua céc thuc thé trong
thé gi6i thyc va ddgc tritu tigng hod thanh céc déi tugng triiu tugng, DE xic
dinh cac d6i tugng, ching ta c6 thé sit dung mét trong nhiing cong cy sau:
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1. So d6 dong dit lidu

2. Phén tich vin ban.

So d6 dong dit lidu:

Sadb dong dii liéu 1 mo hinh hé théng cho ca dii liéu lin qué trinh, Thong
tin lay tit cdc nguédn di lidu, dugc chuyén dén cho mot hay nhiéu qud trinh xit
Iy va ngugc lai, mét qué trinh khi nhin dit théng tin vio (input) thi bét ddu
thyc hién, xit 1§ thong tin vi cho cdc két qua (output) va ching dugc giii 16
cac kho diiliéu. Trong so d6 dong dit liéu, mét qud trinh sé dugc thuic hién khi
c6 di1 cdc thong tin ddu vio (theo cac duding cé miii tén din dén qud trinh d6).

Trong s d6, hinh tron hoic ellipse dugc sti dung d€ biéu dién cho mét qud
trinh, trong hinh cé tén goi clia qua trinh. Tén goi cho m{t qua trinh phai la
duy nhit va bao gi¢ ciing phai bét dfu bing dong tit két hgp v6i b8 ngi nhu:

»

“Xtt Iy don hang’, “Ghi nhdn nguén hang” v.v... Vi du:

Don dit hang Xily Chi thi
=3\ don hing >

Chtic ning quan trong clia qué trinh 13 xii 1y dit liéu, bién d6i thong tin.
Dong dit liéu dugc biéu dién bing dudng thing c6 miii tén lam nhiém vy
chuyén tai théng tin vao hodc ra khoi mdt qué trinh. Mai tén chi huéng ctia
dong théng tin. Luu ¥ 13 & ddy chi noi t6i sy vin chuyén thong tin logic chi
khong phai thong tin & dang vat ly. Dong dit liéu dugc gin véi mot tén nhung
khéng nhiét thiét phai 1a duy nhft. Cic dong dit liéu va tén dige gén cho nd
phdi chi ra dugc théng tin logic tuong tng cho mét qud trinh. Trong so dé
dong di liéu, céc dit liéu duge biéu dién bing hinh chii nhét cé chiia tén cla
thong tin dugcc cit gifi. Tén gin vé&i dit liéu phai 1a danh . Vi du:

KHACH _HANG |

bi€u dién cho nhiing thong tin vé khéch hang dugc c6 tén 13 KHACH_
HANG. Gifta dif liéu va qué trinh ludn cé it nhit mét dong dit liéu lién két.

1 Don dit han 1 Chi thi
Khichhing |— % 4 jfflﬁ’ng ' Kho.sach.

Hinh 1-3. So d6 dong dit kéu

Céc qué trinh dugc bidu dién trong cic 6 hinh trén hoic ellipse I cac thiy
tuc, cc ham. Hinh 1-3 mé 4 so d6 dong dit liéu clia hé théng xii Iy don hang
va vén chuyén thong tin cho cong ty phét hanh sich.
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Trong so d6 dong dit liéu ctia hé thdng thi cdc thyc thé duge bicu dién
trong cac hinh chit nhét va cac kho di liéu dugc biéu dién voi tén goi ddt trong
hai duéing thing song song. Kho dii lidu biéu dién cho mét lugng 16n théng
tin cdn phai luu trii trong mét thoi gian dai, thudng 14 trong cdc tép dit li¢u dé
cho nhidu ngudi c6 thé truy nhip vao. So d6 dong dit lidu c6 thé sit dung dé
bi€u dién qua trinh xt Ij thong tin trong hé théng & nhiéu mic §6 tritu tugng
khéac nhau. Qud trinh “Xit Iy don hang”, “Tap hop don hang” & hinh 1-4 duge
1am min tli qué trinh “Xi ly don hing” & hinh 1-3 va c6 thé tiép tuc ddgc lam
min thém, mé ta nhiing qua trinh nhu thanh todn, giao hang v.v..., § mic 46
chi tiét hon.

CSDI vé sach

V

Pon dit sich ——> d;f;ilgng > | Céc kho sach

!

CSDL vé khich hang

Hinh 1-4. So d6 dong dit liéu trong hé xi11y don ddt hang

Phuong phép tao ra s¢ 4o dong dd liéu

Chiing ta c6 thé tao ra so d6 dong dii liéu theo mot trong hai cach saw:

1. Dimg so d6 chiic niing: So d6 chiic ning chi cho chiing ta biét vé chiic
ning va cdu tric phin cip.cong viéc cin thuc hién. Mot trong nhiing nhiém
vu ddu tién clia ngudi phan tich 1a phan tich bai todn d€ xdy dung so d6
chitc ning ctia hé théng, Theo phuong phép c6 cdu tric, viéc phén ra chic
ning clia hé thng thanh nhiing chifc néng con lai bao ham nhiéu chiic néng
con khac nita s& cho két qua 12 mét so d6 phén cip céc chiic ning ciia hé
théng (phan tich chiic ning va cdch x4y dung so d6 chiic ndng dugc dé cap
k¥ trong cuén “Phan tich, thiét ké va cai d4t hé thong tin quin 1y, Vién Tin
hoc”). Cac chiic ning trong so d8 chiic ning s& dugc chuyén tuong tng sang
qué trinh trong so d6 dong dif Liéu. Dya vio két qua tim hiéu, phan tich bai
toén dé xdc dinh cic ngudn di liéu, kho dit liéu vao/ra cho cdc qud trinh
trong so d6 dong dif lidu.
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2. St dyng s¢ d6 ngi cinh: So d6 ngit canh thudng dugc st dung & giai
doan ddu ctia qua trinh phin tich va dugc ding d€ vach pham vi hoat dbng
cta h¢ théng. Théng thudng so d6 ngit cinh dugc xdy dung duéi dang tya
nh s d6 chiic ndng, bao gém mét nat chinh bidu dién cho nhiém vy trung
tdm cita hé théng va tod ra 13 céc tic nhin ngoai hodc nhém céng viéce 6
lién quan. '

Phén tich so d6 chiic néing, so d6 ngit cnh va cich xay dung so d6 dong
dit liéu c6 thé tham khéo trong cudn “Phan tich, thiét ké va cii dit hé thong
tin qudn ly, Vién Tin hoc”.

Chiing ta c6 th€ dya vao dinh nghia cfa so d6 dong dit liéu dé xac dinh
céc d6i tugng. Trong so d6 dong dii liéu, nhiing 6 hinh chi nhat, 6 ¢6 hai
dudng thing song song bifu dién cho di li¢u, kho di liéu ¢ thé dugc xem
nht 1a cac d6i tugng. Luu ¥ ring khong c6 sy tuong ting 1-1 gifta nhitng nt
biéu dién cho dit liéu, kho dit liéu trong so d6 dong dit lidu véi cac déi tuong.
Mot d6i tugng cb thé 1a dai dién clia moét hay nhidu niit dii lidu, kho dit liéu
trong so d6 dong di lidu tuy thudc vio ngii cdnh cia vin dé ma né mo ta.
Vi du trong hinh 1-4. chiing ta s& c¢6 ba d6i tugng: SACH, DON_HANG vi
KHACH_HANG. Hai mit: kho dit liéu “CSDL v€ sach” v6i nit dit liéu “Cac
kho sdch” cling dai dién cho d6i tugng SACH vi ciing quan ly nhitng thong
tin vé sach; d6i tugng DON_HANG dugc x4c dinh tit nut “Pon dit sach” con
KHACH_HANG dugc x4c dinh tif nit “CSDL vé khéch hang”

Phén tich vén bén:

Cach thyc hién thit hai 14 dya trén mé ta bing vin ban ciia bai toan hoic
161 giai d€ phan tich. Vin ban md t4 c6 thé gdm c6 mdt hay nhiéu cau, mot
hay nhiéu doan, chuong, phin, tuy thudc vio mic d6 phiic tap ctia bai todn.
Trong dé céc d6i tugng thudng dugc mé ta bing cic danh tit. Danh tif thudng
dugc phén loai thanh danh tif riéng, danh ti chung, céc danh tit tritu tugng
hodc danh tit chi dai lugng,

Diéu quan trong cén luu ¥ khi phan tich 13 phai dya vio ngit nghia va ngi
canh dé phén loai danh tit. Mt tii c6 th€1a danh tii chung trong ng# canh nay
song no cling c6 thé la danh tU trifu tugng hodc danh tif chi dai lugng trong
ngit cdnh khédc. Ciing cdn luu y 13 khong phai t4t cd cic danh tit déu dugc
dung d€ bi¢u dién cho nhiing di tugng cin thiét cho hé théng ciia ching ta.
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Bdng I-1. Bang phéan loai danh tii

Kidu caa Y nghia Vidu
danh tir
Danh tir chung Xdc dinh mét 1ép cde thue O 18, khach hang, hoc sinh
thé
Danh tir riéng Tén ctia mdt d6i tuong xdc | Nguyén An, IBM, BBC
dinh
Danh tir trims trong | Xée dinh chiit lwong, dai Thu nhdp, hwong, giao
hofic dai lugng lwong hofic hoat ddng tmg théng
véi danh fir

Tém lai, chiing ta cé thé st dung mét trong hai cong cy trén dé€ xac dinh
danh sich cac d6i tiong ciia bai toan 1ing dung va sau 6 tiép tuc:

1. X4c dinh nhiing d6i fugng chi ndm trong khong gian bai toan, khong
gian 16i gidi va nhiing d6i tugng ndm trong khong gian bai todn nhung nam
ngoai gi6i han ciia hé thdng phin mém.

2. Xay dung céc thudc tinh cho cac ddi tugng ctia khong gian 161 gidi.

Sau khi da xac dinh duoc cac dai tugng thi nhiém vu tiép theo 1a xac dinh
nhitng thudc tinh md ta cic tinh chét ciia tiing 16p d&i tugng. Ngudi phan tich
¢6 thé dya vao ba nguén cung cfp thong tin co ban sau d€ tp hop, xdy ding
nhiing thudc tinh cho tling 16p d6i tigng: :

+ Tt nhiing kinh nghiém, tri thiic cha ngudi phin tich hé théng ve thic
té cong viéc trong linh wvic tap trung nghién ciu dé dy dodn, xéc dinh danh
sach cdc thudc tinh.

+ Tl nhiing ngudi st dung, théng qua cic cudc phdng vén, trao d6i va tim
hiéu bai todn cy thé dé€ lap danh sich cac thudc tinh.

+ Tt nhitng hé théng cii, nhitng bang biéu, béo cdo va céc tai liéu khoa hoc
dugc st dung thudng xuyén trong linh viic dang nghién ciu dé chonloc ra
nhitng thudc tinh cho 16p cic d6i tugng da xac dinh.

Theo cich thiic d6, chiing ta c6 thé dé xudt danh séch nhiing thudc tinh
cho céc 16p SACH, DON_HANG va KHACH_HANG trong h¢ quan Iy kinh
doanh sich d3 néu & trén nhu sau:

Dé&ivéi lop SACH

Tac_gia  :Tén téc gid clia cubn séch

Ten_sach : Tén goi, tiéu d€ clia cudn sach

Nha_XB :Nha xuitban

Nam_XB :Nam xuit ban
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boi v6ilép DON_HANG
~ So_hieu  :S4 hiéu don dit hang
SH_KH  :S58 hiéu hoic tén khich hang
‘Ngay_DH : Ngiy dit hang
Ngay. GH :Ngay giao hang
béi véilép KHACH_HANG

SH_KH  :S$& hiéu khéch hang

Ten_KH :Ténkhdch hang

Dia_chi  :DPia chi, noi giao hang

TK_KH  :56 tai khodn ctia khéch hang trong ngén hang

Danh sach cic thudc tinh ctia cdc 16p sé duige tiép tuc xem xét, b6 sung
cho ddy du trong giai doan thiét k& Cin luu y 14 phai cin nhic d& dua ra
ddgc nhiing thudc tinh chung nhit, v6i nhitng tén goi dic trung cho tling
lép d6i tugng.

1.2.4. Xac dinh cac ham

DE€ mo ta ddy da, chinh xdc cic d6i tugng, ching ta cin ti€p tuc xic dinh
cdc ham mo t4 hanh vi clia ching. Ching ta c6 thé dya vio vin ban mé ta
bai todn d€ xic dinh cic ham. Thong thudng, trong cic ciu mo ta thi dong ti
dugc diing d& chi mot hanh déng, sy xuit hién, phan loai hay cdu thanh clia
cac déi tugng.

Bdng 1-2. Bang phén loai dong ti

Cickibu dng tir . Y nghfa Vidy
Béng tir chi hanh déng Néu céc hanh déng Poc, viét, mua, ban
Péng tir chi sy xuét hién Phén loai 1.4, pim trong v.v...
Dong tix chi s¢ hitu Céu thanh C6, 12 mot phén ctia
Ddng tir chi sir so sanh Céc phép so sanh Nhé hon, bing v.v...
Déng tir chi trang thaj Piéu kién - bit bién Cén, phai c6 mit

Céc dong ti chi hanh ddng va so sdnh gitip cho chiing ta xdc dinh dugc
cac ham, con déng tii chi sy xudt hién, so sdnh gitip ching ta xay dyng dugc
cdu tric phén loai. Péng tii s& hitu gitip cho viée xéc dinh nhiing c4u triic cdu
thanh ctia cdc d6i tugng. Cdch thd hai la dya vao so d6 dong dit ligu d€ xac
dinh cac ham, céc chiic ning dugc bi€u dién bing cic hinh tron hoic ellipse.
Vi du, & mé ta cho hanh vi ciia d6i tugng trong 16p KHACH_HANG chiing
ta phai xdy dung cdc ham xi 1y nhiing thudc tinh da xdc dinh & trén nhu cic
ham xdc dinh nhiing thong tin vé khach hang: s6 hiéu, he va tén, dia chi, tai
khoan v.v... . ' |
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1.2.5. X4c dinh méi quan hé gitia céc d6i tugng

Buéc tiép theo la xdc dinh mébi quan hé giila cac d6i tugng, nghia 1a sy
trao d6i théng tin gitia ching. Nhu ching ta théy, trong mdt hé thdng mébi
thuc thé phai c6 quan hé it nhit véi mét thuic thé khic. Ching han, trong hé
théng quan ly kinh doanh chia cong ty phit hanh sich vdi so 46 dong dit lidu
da x4y dung & hinh 1-4, khich hing muén mua séch thi phdi ghi vio don dit
hang, nghia 13 6i tigng KHACH_HANG sé phai giti mét thong béo (don dit
hang) cho déi tugng DON_HANG. Tuong ti, DON_HANG lai c6 quan hé
v61 SACH vi nhiing cudn séch sé dugc ban cho khich hang khi nhén dugc cac
don dit hang. Quan hé gifta cic 16p ddi tugng c6 thé c6 nhiing ki€u khdc nhau
va dugc phan thanh ba kiéu sau:

1. Quan hé mot - mot

2. Quan hé mot - nhiéu

3. Quan hé nhiéu - nhiéu

Quan hé mét - mot: Hai 1ép c6 quan hé 1-1 néu véi méi dbi tugng cla
16p nay c6 lién quan tuong ing mot déi tugng & 16p kia va nguge lai. Vi dw:
Hai l6p PHIEU_GHI vd MAT_HANG c6 quan hé 1-1. Méi phiéu ghi trong
I6p PHIEU_GHI sé md t4 ding moét mit hang digc quan ly trong lép MAT_
HANG. Quan hé nay dugc biéu dién nhu sau:

| PHIEU_GHI | [ MaT HANG |

Hinh 1-5. Quan hé mt- mot

Quan hé mot - nhiéu: Hai 16p A vA B c6 quan hé mét - nhiéu néu:

- V6i mdi déi tugng trong lop A ¢6 quan hé véi mét hay nhiéu ddi tugng
trong lp B.

- Mbi ddi tuong trong 16p B c6 quan hé v6i mot 461 tigng clia 1dp A.

Quan hé mdt - nhiéu dugc biu dién nhu sau:

[a |— | xnacH AN |
[ pow mANG >

Hinh 1-6. Quan h¢ mét - phiéu

Lép KHACH_HANG c6 quan hé mdt - nhiéu v6i 16p DON_HANG vi mot
khich hang c6 thé dit nhiéu don hang khdc nhau.

Quan hé nhiéu - nhifu: Hai 18p A va B ¢6 quan hé nhéu - nhifu néu:

- Mbi d6i tong A c6 sy tuong ing véi nhiéu déi tigng trong B.

- Ngugc lai, mbi déi tugng trong B cling c6 tuong ing véi nhicu d6i tugng
trong A.
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Quan hé nhiéu - nhiéu dugc biéu dién nhu sau:

—-___ | NHA_CUNG CAP |~
| [ Marmane  [>—

Hinh 1-7. Quan hé nhiéu- nhidu -

Hai 16p NHA_CUNG_CAP va MAT_HANG c¢6 quan hé nhleu nhiéu vi
mdi xi nghiép cé thé sin xudt va ban ra nhiéu m3t hang va nguoc lai, mdt mit
hé.ng cling c6 thé dugc san xudt & nhiéu noi.

M©6 hinh dii liéu va nhiing quan hé gifia cic d6i tlidng dugc st dung khong
chi nhu mét cong cu dé phan tich, thiét k&€ ma con nhu mot phticing phép
kiém chiing cic yéu ciu cita hé thdng. Nhiing vén dé vé xdy dyng m6 hinh di
liéu, mé hinh quan hé va cdc budc chudn ho4 dii liéu c6 thé tham khao trong
cuon “Phén tich, thiét ké va cai dit hé thong tin quan ly, Vién Tin hoc”

1.3. Vidu :

1.3.1. Phat biéu bai toan .

Tai khoa Tin hoc ctia mét trudng dai hoc ¢6 khodng vai trim cuén sach dé
cho cac cin b§ nhén vién trong khoa mugn. Hiy xiy dung mét hé théng dé
quén ly trén méy tinh nhiing cudn sich ma khoa ¢, phiing cudn nio dang
trong phong lam viéc, nhiing cudn nao dang c6 ngudi mugn vi ai mugn.

Dy la vi du don gidn, nhung cling khé dién hinh trong qué trinh phéan
tich, thiét ké huéng d6i tugng. Ching ta ciing sé phan tich kha néng mé rong,
kha ning bao tri hé théng huidng d6i tugng theo nhilng yéu ciu-mdi cin mé
rgng va phat trién hé thdng nhim dap \ing nhu ciu cha ngudi st dung.

Dé gidi quyé’t bai todn dd néu § trén, ching ta cé thé st dung mét trong
nhﬁng hé quan tri dit liéu phd dung nhu FoxPro, Access v.v... § day chung ta
mudn théng qua vi dy nay lam rd hon nhiing cdng viéc, cdc bude can thyc
hién trong qué trinh phan tich huéng d6i txidng

1.3.2. Phiin tich hé thing

Bai todn néu & trén tuong déi rd rang. Yéu ciu xiy dung hé thdng phan
mém d€ quan 1y cac cudn séch. Phén tich hudng d6i tugng 13 viéc 13p lai nhidu
l4n viéc phén tich bai todn d€ xdc dinh céc déi tugng va x4y dyng cac dic t3
bai toan. Nhung phéan tich huéng d6i tugng con ¢6 yéu t6 tdng hop. Viéc thuc
hién tritu tugng hed nhiing yéu cdu ciia ngudi sit dung va xic dinh 16 duge
céc ddi tugng chinh cho phép tap hop chiing dé tao ra cdu tric hé théng logic
hé trg cho giai doan thiét ké tiép theo.

Nhiém vu chinh ctia giai doan phan tich la x4y dyng m6 hinh khéi niém
cho thé gidi thuyc. Thé gidi thuc cha chiing ta § diy gébm nhitng cuén sach va
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ban doc. Nhiing cudn sach sé duoc d€ & dau do, trong phong lam viéc hodc
dd cho ai muign.

D& hiu rd hon vé cic thuc thé v mdi quan hé cha ching trong thé gidi
thuc ma bai toan dit ra & day 12 sach va ban doc, chiing ta cin tim hiéu kj vé
hé théng cé lién quan nhu hé théng thu vién. Trén co s& do, xay dung cac dac
t4 yéu cdu cho bai todn.

Phin tich k bai toan, dua vio vin ban md td bai todn ching ta thay cd
hai 16p d6i tugng 1a: SACH va BAN_DOC. Trong cic hé théng thu vién, mét
cuén sach c6 thé dugc xic dinh thong qua cic thudc tinh nhu: ma s6 thu vién,
tén tac gié, tén goi cudn sich, nha xuft ban, nim xuit ban v.v... D€ don gian
chung ta 6 thé diing tén tic gia dé xdc dinh cudn sach, hodc tén goi cung tén
téc gia néu nhu cé hai cudn cung tic gia, con ban doc thi sé dugc xéc dinh
théng qua ho vi tén ciia tling ngudi. Vi dy: Peter Norton fa cuén sich “Cém
nang l4p trinh” do Peter Norton viét, la mét déi tigng trong 16p SACH. Lan
Anh 13 tén mot doc gid, 1a mét d6i tugng trong 16p BAN_DOC wv..

Hé théng phin mém ma chdng ta xay dung sé phdi gidi quyét cac vin
dé sau:

+ Lan Anh d3 muogn cuén Peter Norton.

+ Hoang Trung d4 mugn nhitng cudn sach nao?

+ Al mugn cudn séch Peter Hendenson?

+ Lan Anh trd cudn Peter Norton.

+ Mét cudn sach mdéi duge bd sung.

Day chinh 1A danh sdch cic yéu cdu clia h¢ théng. .

Sau khi da x4c dinh dugc cdc yéu cAu cha bai todn va 1dp cic déi tugng,
chiing ta thyc hién budc tiép theo 1 xéc dinh cic thudc tinh, ham va m&i quan
hé gifta cc ldp d6i tugng. '

Sach 13 d6i tugng d4 dugc xdc dinh va dugc bi¢u dién nhd sau:

SACH
Peter Norton

Trong d6, SACH 12 tén goi 16p tdt ca cAc cudn sch c6 trong thu vién. Peter
Norton 14 t&n mét cudn sach, mdt déi tugng cy thé. Tuong tu d6i tigng ban
doc sé dugc md ta nhu sau:

BAN DOC
Lan Anb
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Trong d6, BAN_DOC la 16p cic dfc gid va Lan Anh la mét ban doc, mjt
ddi tugng trong 16p d6.

Trong hé thong thu vién, nhiing cudn sach va doc gia sé dugc mé ta tuong
ting 14 cac doi tugng SACH va BAN_DOC. Biang nhiéu cich khdc nhau, chiing
ta phén tich va xac dinh dugc cic thudc tinb, cdc ham cho hai 16p SACH,
BAN_DOC.

class SACH

{
Attribute //Thuéc tinh

Tac_gia : Tac gia cubn sach,

Ten sach : Tén goi hodc tiéu d& clla cubn sach

Xuat_ban : Nha, n&m xudt ban

Noi giu : Bach d& cho ai mugn hay cé tai thu vién
Funciion //Bam

Nhap sach{) : Nhap céc théng tin vé cubn séch vio thu
vién

Cho_muoen () : Xac dinh la séch da cho muon
Hoanmtra()' : SAch d& dugce tra lai thu vién

Display{) : Hién cdc thdéng tin vé& cubn sach

1
class BAN DOC

{
Attribute //Thudc tinh

Ho ten : Ho v& tén ngudi muon sach,

Dia_ chi : Pia chi, dién thoai ctia ban doc
Ten_sach : Té&n nhing cubn sach da muon

Function //Ham :

Nhan_HT() : Nh&p ho tén, dia chi cta mbét ban dec
Muor () : Nh&p thém nhimmg cudn sach mdi muon
Tra(). : Tra sach cho thu vién

Display() : Cho bidt nhiing théng tin vé& ban doc

}

Bay gi¢ chiing ta cén x4c dinh mdi quan hé gifia hai 16p SACH va BAN_
DOC. Vi dy, Lan Anh mugn cuén Peter Norton ¢6 thé duge mo ta nhu dé
thi sau: :

BAN_DOC .
Lan Anh SACH
oo 2 Ian Graham

Hinh 1-8. Lan Anh mign cuén sich Peter Norton
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Mot cudn sach cé thé cho nhifu nhit mdt ngudi mugn, ngugc lai mot
ngudi c6 thé mugn nhiéu cudn sich. Do vady BAN_DOC va SACH ¢6 quan

hé mdt - nhiéu.
BAN_DOC SACH

Hinh 1-9. M6i quan hé gifta doc gia va sach

Trong mo hinh d6 thi clia ching ta, m&i quan hé giffa hai 16p déi tugng
duogc thé hién chi tiét hon nhu hinh 1-10.

v
BAN_DOC BAN DOC BAN DOC BAN_DOC
Lan Anh Thu Ha Van Dung Quynh Lien
! L
¥ v v
SACH SACH SACH SACH
ooD Peter Norton cH Q0A

Hink 1-10. Thé hién méi quan hé giffa hai 16p d6i tuong SACH vi BAN_DOC

So @6 trén mé td sy trao d6i thong tin gifta cdc 16p d6i tugng. Lan Anh
mugn hai cuén Peter Norton va C++; Hoang Trung muon cuén OOA, cudén
sach OOD van chua c6 ai mugn v.v...

Hé théng cna ching ta ludn hoat déng bai vi:

+ Thudng xuyén cé ngudi mugn sdch.

+ Mot cudn sach dugc tra lai hodc dvgc mua bé sung.

Dua vao két qué phén tich & trén, ching ta dé dang xdy dung thi¢t ké va
cai d4t hé théng quan 1y sach don gidn nhung ddp ting dugc yéu cdu ditrala
quén ly dugce sdch va dé dang stta d6i, bd sung khi cén thiét.

§2. THIET KE HUGNG POI TUQNG

2.1. Gidi thiéu chung

Muc nay sé mé ta phuong phép thiét k& phin mém dya trén cic d6i tugng.
Phuong phip huéng d6i tugng (HDT) nhim che gifu thong tin § miic t6i da
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va vi vy hé trg cho viéc thiét ké nhiing hé théng véi nhiing cip bd gitta cac
thanh phén 1 cyc tiéu nhing mic d6 c6 két hé théng lai cao hon cdch tiép can
chiic néng. Chiing ta sé tdp trung nghién ciiu cc budc cin thyc hién trong
thiét k& hudng d6i tugng va vi du mé ta cdch thiét k& cac 16p, xay dung ciu
trtic hé théng trong qué trinh phét trién phin mém.

Che gidu thong tin 14 chién thudt thiét k€ sao cho c6 thé gidu dugc nhiéu
nhét lugng théng tin & bén trong cac thanh phin co s& ctia mét thiét k&, Diéu
ndy c6 nghia la sy trao déi gitfa cdc thuc thé ctia thiét ké 1a cyc tifu va vi vy
thi¢t k& dé dang thay d6i hon. Thiét ké hudng déi tugng (TKHDT) [a phuong
phép thiét k& dugc thuc hién theo nguyén Iy che gidu thong tin. Khac véi
cich tiép cin truyén thdng (hudng chiic ning) 12 né xem hé théng phdn mém
(HTPM) 1a tép hop cdc doi tugng tuong tic v6i nhau. Mbi déi tugng lam viéc
voi trang thai (dit liéu) riéng ciia minh. P6i tugng, khai niém co s& di dugc
dé cap nhiéu & cac phén trudc 1a mét thuc thé c6 tap céc thudc tinh va tép cic
ham tac dong trén céc thudc tinh dé.

Tap gid tri cdc thudc tinh xéc dinh trang théi ctia mét d6i tugng. Mot d6i
tugng khéng dugc quyén truy nhép tryc tiép hodc lam thay d6i trang thai cha
doi tugng khac. Diéu ndy dan dén 1a cic d8i tugng chi c6 thé trao d6i véi nhau
béng cdc théng bao. Thong bio sé kich hoat céc ham clia d6i tugng nhén thong
tin tWong ing. Hoat dong clia co ché truyén théng bao gitia cic d6i tugng 12 dj
b6 (khong dong bd). Vi véy, chuong trinh dugc thiét ké theo hudng d6i tugng
c6 thé dugc thyc hién song song hodc tuln ty tuy theo phuong phép 1ap trinh
va nhiing cong cy ma chiing ta thyc hién cai dat ¢é cho phép thuc hién song
song hay khdng.

Thiét ké hudéng déi tugng Ja phuong phép thiét k€ hé thdng phin mém
khong phu thudc vao ngon ngit lép trinh. Nhiéu dic tinh nhu “Che gidu”,
“ké thita” lam cho viéc thuic hign thiét ké tré nén dé dang hon, don gian hon.
Nhiing thiét ké nay ciing c6 thé dugc cai dit bing ngén ngit chua 6 dic tinh
6 nhu Turbo C, hodc Pascal, nhung t6t nhét 1a nén st dung nhitng ngon
ngil hudng déi tugng dé€ cai d4t nhiing thiét k&€ dugc thuc hién theo cach tiép
cén huéng d6i. Nhiéu ngdn ngii lap trinh hudng ddi twgng nhu Eiffel, Object
Pascal, Smalltalk, C++ ¢6 nhiing dic tinh hudng d6i tugng hé trg cho viéc m6
t4 va thyc hién cai dét tryc ti€p nhing thiét k€ hudng d6i tugng hiéu qui hon.

Tém lai, thiét k& hudng d6i tugng c6 nhiing vu diém chinh sau:

- Loai bd dugc nhitng mién di liéu diing chung théng qua co ché trao déi
thong tin giita cdc doi tugng bing cic thong bio.

- Céc d6i tugng duogc thiét ké 1a céc thyc thé doc lip (theo nghia khong
stt dung dit liéu chung), moi thay déi vé trang théi, bd sung, stia d6i cdc hoat
déng chiic nidng clia moét d6i tugng chi xdy ra bén trong cha déi tugng do,
khong anh hudng dén cac d6i tugng khic. Moi su thay déi trong thiét ké,

{443}



Lip trinh C++ }

trong hé théng phin mém chi xay ra cuc bd d6i véi mot s6 déi tugng lién
quan, Diéu nay ddm bao hé théng co6 tinh dé md rong va dé thich nghi, dap
ting dugc nhiéu tinh chit quan trong ctia san phdm phin mém.

Céc d6i tugng cé thé dugc t8 chiic phan tin hoic song song hay tudn ty
theo yéu cfiu ciia bai todn ting dung va khi ning ky thuét thyc té clia du dn
phét trién tin hoc ing dung.

2.2. Cac buéc thyc hién trong thiét k€ hudng déi tugng

Nhiém vy cha thiét k& hidng d6i tugng 13 xac dinh cic d6i tugng trong
khong gian bai todn, chuyén ching sang khéng gian 16i gidi, xay dung mo
hinh kién trdc vA m6 hinh tinh todn cho hé théng phin mém. P¢E x4y dung
kién tric téng thé cho hé théng, chiing ta sit dung céch tiép cin dudi - Ién
(bottom - up). Piéu quan trong 13 phai tao ra dugc ciu triic phin cdp, xac dinh
ducic cic 16p déi tugng tritu tugng va gidm thifu dugc sy trao ddi gifia cdc doi
tugng. § day ching ta ciing d€ cap dén kha ning st dung lai trong thiét k&,
phin loai cc déi tugng thanh nhitng hé théng con trong cu triic phén cép.

Céch tiép cin TKHDT gbdm céc buidc sau:

1. X4c dinh céc 16p va cac d6i tugng, céc thanh phén co ban ciia 16i giai.

2. Xéy duyng cic dic ti cho cic d6i tugng, cic 16p vd m6i quan hé giita
chiing.

3. X4y dyng céu triic phan cdp cho cac ldp.

4. Thiét ké& cac 16p.

5. Thiét k&€ cdc ham thanh phén cha 16p.

6. Thiét k€ chuong trinh chinh.

Xac dinh cdc d6i tugng trong khong gian 161 giai

Khi phén tich vén bin mé t& bai todn v céc yéu cdu clia ngudi st dung,
chiing ta xdc dinh dugc cic thuc thé, nhitng d6i tugng trong khong gian bai
toan. Budc tiép theo 1a phan tich k§ cdc déi tugng, xdc dinh cic thude tinh
vi cdc ham &ic ta cho tiing d6i tugng. Pong thoi xéc dinh thém nhitng déi
tugng mai xuft hién trong khong gian 101 giai. Khi xiy dung cic dic té cho déi
twgng, ching ta phai xéc dinh duge céc thudc tinh, dif liéu md ta trang thai
cha d6i nigng vA cic him mé ta hanh vi clia d6i tugng. Thudc tinh 13 mién
dit liéu riéng cha ldp déi tugng, 13 dit liéu cyc bd trong mot Idp. Thuyc hién
nguyén Iy che gidu thong tin, trong mét I6p dit liéu cé thé 8 chiic thanh hai
vitng: viing s& hiiu riéng, chi danh riéng cho nhiing d6i tugng trong cting l6p
va vimg dimng chung, cho phép nhiing d6i tugng trong cic 16p c6 quan hé véi
nhau dugc quyén s dung. Céc ham (nhiéu sich con goi la thii tuc, dich vy,
phuong thic) c6 thé diing chung cho mét s& d6i tugng. Qua trinh xdc dinh
cdc ham mé ta d6i tugng (con duge goi la ham thanh phdn ciia 16p) dugc thyc
hién nhu sau: :
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1. Néu mot ham chi cin thiét cho mét d6i tugng thi ham nay chi hoat dong
trong doi tugng yéu cu.

2. Néu 6 hai hodc nhiéu hon d8i tugng cén yéu ciu vé mét ham thi cdn
phai xdc dinh viing hoat ddng riéng ctia ham trong céc doi tugng do.

3. Néu c6 mét ham cin nhiéu hon mot kigu d6i tugng (lién quan dén hai
hodc nhiéu hon céc 18p d8i tugng) thi ham d6 khong phai 13 mét ham 6 ket
do vay cin phai phin tdch dich vy d6 ra thanh cac ham min hon.

Bang cich dé ching ta xdy dyng dugc danh sich cdc ham mé ta hanh vi
clia cdc d6i tugng. Pong thdi ching ta ciing loai bo dugc nhiing du thita,
nhiing thanh phén phy khéng cén thiét trong ciu triic va trong cic déi tugng.

Su phy thudc giita caclop

Muyc tidu ciia thiét ké 1a xay dung céu tric phan cdp cho hé théng. Do viy,
nhiém vy tiép theo cha chiing ta la xdc dinh moi quan hé gifta cac l6p doi
tugng cdu thanh hé thong. Lop 14 tdp hop cac d6i tugng co chung mét s6
thudc tinh, mét s6 ham vita dt d€ phan biét véi nhiing I6p khic. Péi tugng la
thé hién clia 16p. Trong thiét ké, khai niém 16p 48i tugng va d6i tugng la hau
nhu khéng phan biét, cic 16p bifu dién cho céc d6i tugng trong khong gian
161 gidi. Dé x4y dung dugc md hinh kién tric cho hé théng phin mém, ching
ta cdn phéin biét ba loai quan hé quan trong giita cic I6p:

- Quan hé ké thita

- Quan hé thanh phin

- Quan hé vé st dung

Quan hé ké thiia: Trong thuc t€, c6 nhiéu 1ép c6 nhiing thugc tinh, ham
giéng nhau khong nhiing chi trong cting mét hé théng ma ¢6 thé 6 nhiéu hé
théng khac nhau. Mét trong nhiing muyc tiéu quan trong clia phuong phap
hudng déi tugng la xdy dung cc 16p ddi tugng c6 kha ning sit dung cho
- nhiéu tng dyng khic nhau trén co s& khai théc triét 8¢ nguyén ly ké thira.
Quan hé ké thiia giita cic 16p 14 sy gibng nhau trong cic I6p d6i tugng va kha
néng st dung mot so ddc tinh ké thiia tif nhiing 16p trudc. Mot 16p c6 thé si
dung lai mdt s6 thudc tinh, ham clia mét hay nhiéu 16p da dugc dinh nghia
trudc. Lép duge dinh nghia tride c6 nhiing tinh chit chung d€ cho nhiing 16p
khac c6 thé ké thita dugc goi 13 16p cd s& va 16p ké thiia 16p co s& duge goila
16p dédn xudt (hodc 14 16p con). '

L&p din xust k& thita mot s8 hodic it ¢i cac dic tinh ctia mot hay nhiéu I6p
o 5. M6t 18p c6 thé ké thita cic tinh chét cfia nhiéu 16p & nhiu mic khéc
nhau va dugc b3 sung thém mét s6 dic tinh riéng. Cé niam loai ké thiia: ké
thiia don, k& thita béi, k€ thita da mic, k€ thua phén cép, ké thiia phidc hop.
Trong guan hé k€ thita, chi nhiing thudc tinh, ham dugc khai bdo sit dung
chung méi dugc quyén ké thiia.
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Vi du: Trong hé thdng quéan Iy cic loai chim, I6p co s& dau tién chiing ta c6
thé xay dyng 1a 16p CAC_LOAI_CHIM c6 thudc tinh, chiic ning chung nhét
nhu cé 16ng, dé triing. Trong s6 cac loai chim thi chiing ta c6 thé phan [am hai
loai: loai chim khéng bay dugc valoai chim biét bay. Hai 16p CHIM_BIET_BAY
va CHIM_KHONG_BIET_BAY ké thita tii 16p CAC_LOAI_CHIM nghia la
céc dic tinh: c6 1ong va d2 tring khong cdn phai moé ta trong cdc 16p do6 nita ma
chi can bé sung nhitng dic tinh mo ta thém vé kha ning biét bay hodc khoéng
biét bay clia cac loai chim. Tiép tyc phan tich 16p CHIM_KHONG_BIET_BAY,
gia sl g6m hai 16p CANH_CUT va KIWI con i6p CHIM_BIET_BAY g6m cic
16p CHIM_CO_DO, CHIM_NHAN v.v... Trén co s& xéc dinh quan hé ké thiia

cac loai chim, ching ta ¢6 ciu tric nhu trong

hinh 2-1.

CAC_LOAI CHIM
- C6 long
-P¢ tring

v Y
CAC _LOAI CHIM CHIM_KHONG _BIET BAY
- Long canh phét trién - Long cAnh khong phét trién
v N \ 4
CHIM_CO DO CHIM NHAN CHIM CANH CUT KIWI

----------

-----

Hinh 2-1. Quan hé ké thita

Quan hé thanh phin: P6i tugng cla 16p nay ciing la phén t chia 16p khac.
Vi du: Trong hé thdng quan Iy cdn bé khoa hoc clia mdt co quan thi mot
can bo nil tré sé 1a thé hién ctia LOP_CAN_BO_TRE va ciing 14 thanh phan

cha 16p CAN_BO_NU.

Quan hé vé st dung: Khd ndng stt dung ctta mot 16p d€ doc, xii Iy cdc doi

tugng ctia nhiing 16p khac.

Vi du: Mot 16p A ¢6 thé sit dung cac 16p B va C theo cdc cdch nhu saw:

- AdoccacphinticiaB
- A goi téi cic phin tl clia C
- A tao ra B bang céc st dung toan tl new
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M&i quan hé cfia cic 16p dong vai tré quan trong trong thiét k&€ chuong
trinh sau nay. -

T6 chiic phén cap cac 16p (theo nghuyén Iy téng quat hoa)

J trén chiing ta d nghién cttu m&i quan hé ma chit y&ula quan hé ké thita
clia cac 16p d6i tugng. O ddy ching ta dya vio nhiing méi quan hé d6 d€ xay
dyng ciu triic phén cip trén nguyén tic st dung lai t6i da cic thudce tinh va
ham cita nhiing I6p da dugc thiét ké trude.

Té chiic phin cfip cic Iép 14 tap trung phan tich titng nhém 16p c6 lién
quan dé xac dinh dugc nhiing thudc tinh, hdm chung nhét ctia ¢ nhém va
sau d6 két hop ching lai d€ tao ra 16p mdi. Lép méi duge goi 1a 16p tritu tugng
va cling 14 16p co s6 d€ cho cic 16p trong ciing nhém ké thita. Lép tritu tugng
c6 thé cé hodc khong cé thé hién 1a d6i tugng trong khong gian bai todn. N6
dugc tao ra thuén tuy bang cich gop nhiing thudc tinh chung lai & nhiéu mic
triiu tugng khic nhau cho dén khi cdm théy chic chin khéng cdn mét I6p ndo
méi duge tao ra niia.

Vi du: Sau khi phan tich ky bai todn quén Iy nhén su cha mét xi nghiép,
chiing ta c6 dugc cdc I6p d6i tugng: CAN_BO_QUAN_LY, NHAN VIEN
PHUC_VU, CONG_NHAN, CAN_BO_TRUNG_CAP, KY_SU, TREN_
DAI_HOC. '

O miic thii nhét chiing ta thdy hai 16p : CAN_BO_QUAN_LY, NHAN_
VIEN_PHUC_VU, c6 thé gop nhiing dic tinh chung vé& nhiing thuéc tinh,
chitc néing lién quan dén cdéng viéc phuc vy, quin Iy xi nghiép dé tao ra mot
16p méi 12 CAN_BO_GIAN_TIEP. Tuong ty hai 16p CONG_NHAN, CAN_
BO_TRUNG_CAP ¢6 nhiing thudc tinh, chtic ning chung 13 tham gia tryc
ti€p san xudt ra sdn phdm cla xi nghiép vi viy c6 thé gop chung lai dé tao ra
I6p mé6i TRUC_TIEP._SAN_XUAT. Nhitng cin b thudc l6p TREN_DAI_
HOC va KY_SU c6 chiic ning chung 14 nghién cifu @€ phét trién san xudt
nén cd thé gop lai thanh 16p CAN_BO_NGHIEN_CUU. Céc méi quan hé dé
dugc thé hién nhy san:

—>| CAN_BO_QUANLY |

| CAN_BO_GIAN_TIEP |—
t—s| NHAN_VIEN_PHUC VU |

—> CONG_NHAN [

| TRUC_TIEP SAN SUAT |

| CAN_BO_TRUNG CAP |

-—->|  KY_SU |

| CAN_BO_NGHIEN_CUU |—

|  TREN DALHOC |
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E

Céc 16p méi duoc xdy diyng: CAN_BO_GIAN_TIEP, TRUC_TIEP_SAN_
XUAT, CAN_ BO_NGHIEN_CUU lai c6 nhitng thudc tinh chung 1a can bd,
nhén vién trong cling mdt x{ nghiép nén cé thé gdp nhitng dic tinh chung lai
dé tao ra mdt 16p trtiu tulcing mdi 12 NHAN_VIEN. Nhiing gi d4 mo ta trong
cac Idp co sG thi khong cin néu lai trong cdc 16p dan xudt. Sau khi phan tich
kf méi quan hé gnia céc ddi tugng dé€ thiét ké 16p, chung ta sé dugc ciu tric
phén c#p céc 16p ctia hé théng quan Iy nhén sy nhu sau (theo nguyén Iy tdng
quat hoa).

NHAN_VIEN
¥ Y ¥
CAN_BO_ TRUC_TIEP_ CAN BO_
GIAN_TIEP SAN_XUAT NGHIEN_CUU
CAN_BO_ NHAN VIEN_ CAN_BO_ NHAN_VIEN_
QUAN_LY PHUC_VU QUAN_LY PHUC VU

Hinh 2-2. Cu tric phén cdp céc 16p (dang cdy)

C#u tric ma ching ta thu digc & hinh 2-2 c6 dang cfu tric cay. Tuy nhién
trong thyic t& c6 nhiéu hé théng trong d6 c4c 16p tritu tugng & miic cudi khong
c6 nhiing dic tinh chung dé gop tao thanh mét 16p mdi. Khi d6 ching ta c6
moét dang cfu tréc phéan cdp dang riing (cé nhiéu hon mot nit g&c) nhut hinh

E:lJf ij ¥
: R \v; 3
[N T N o U I N e
Hinh 2-3. Céu tric phén cfp dang riing cay
Thiét ké cac lép

Trong budc phﬁn tich, chiing ta da xdc dinh dugc cic I6p véi cdc thudc tinh
va tip 16i thiéu cic ham chinh thyc hién trén céc thudc tinh mé ta déi tugng
chia 16p d6. DE xdy dung dugc thiét ké tdng thé cho hé thong, chung ta cin
xem xét cac 16p & miic do chi tiét, b3 sung thém nhiing thudc tinh, ham cin
thiét cho cac 16p d6i tugng, Ngoai nhiing ham thé hién dic tinh co ban cta
déi tugng trong mét 16p, ching ta cin b8 sung cdc ham phuc vy sauw:
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1. Nhiing ham qudn 1y 16p tra 16i cho cic ciu héi sau:

+ Mgt d6i tigng dugc tao lip nhu thé nao?

+ Mot déi tugng dugc huj bo nhu thé nao?

2. Nhiing ham thyc hién cai &t lop

+ Nhiing phép todn nao dugc thuc hién trén dit liéu kidu 16p?

3. Nhiing hiam truy nhdp vao l6p

+ Lam th€ nao chﬁng ta nhin duogc théng tin vé cdc bién nodi bé clia
mdt 16p.

4. Ham xvi 1y 16i ‘

+ Lam thé ndo xit I dugc cac 16i xuat hién khi thao téc véi cic déi tugng.

DE thiét ké cdc 16p, chiing ta cin phai biét 16 c4ch thiic trao d8i thong tin
gitta cic d6i tugng, cdc m6i quan hé vé ké thita, quan hé thanh phén va quan
hé v€ sit dung lai trong cdc 16p. Chiing ta phai tra 13i dugc nhiing cau héi:

1. Cacloai diéu khién truy nhép cén thiét cho cic 16p co sé?

2. Nhiing ham nao 12 nhiing ham 40? Ham 4o 1a nhiing ham c6 ciing tén
trong l6p co & va 16p din xudt, sé dugc phan biét trong qué trinh thuc hién
bdi tiing déi tugng cu thé.

3. Nhilng thu vién cdc 16p nao dugc sit dung dé thiét ké 16p?

Két qua thiét ké 16p s& anh hudng rét 16p dén chit Iugng phin mém. Vi vay
khi thiét ké 16p, chiing ta céin chd ¥ nhing vin 46 sau:

1. Céc 16p chi trao d6i vdi nhau théng qua cic ham.

2. Mot déi tugng ctia mdt i6p khong dugc giti thong béo triic ti€p cho d6i
tugng cia 16p khac. .

3. Ham dugc khai bdo 14 chung (public) chi khi né dugc sit dung chung cho
nhiéu d6i tugng ctia mdt 16p.

4. M6i ham lam nhiém vu truy nhép hodc 1am thay d6i mot s§ dit liu ctia
I6p ma né biéu dién. .

5. Sy phu thudc clia mdt 16p vio cac 16p khdc cang it cang t6t.

6. Tuong téc giffa cdc 16p phai ludn luén tudng minh.

7. Lép dan xuft [a mét trudng hop cha I6p co s8, dugc b6 sung thém mot
$8 dic tinh riéng d€ mo6 t chi ti€t hon vé 16p con clia 16p co sd.

8. LOp trén cling ctia cdu tric phan cép biéu dién mé hinh khéi niém tritu
tugng cla hé thong. | '

Théng thudng khi thiét k€ cdc 16p, ham va chitong trinh chinh, ching ta
nén st dung ngdn ngit l4p trinh sé dugc chon dé cai dit (6t nhdt 13 chon ngdn
ngi l4p trinh hudng d6i tugng nhu C+4) dé mé ta.
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Thiét ké ham thanh phin

Pén giai doan nay ching ta da xdy dyng dugc:

1. Céc d6i tugng va lop

2. Céc thanh phén di liéu

3. Giao dién gitia cdc d6i tigng

4. Sy phu thudc cha cic 16p

5. C#u triic phan cip cicldp

Bay gid 14 hic ching ta cin xem xét &n viéc thi€t ké cic ham thanh phin,
nhiing phép todn thyc hién trén cic dit liéu ctia d6i tugng. Cdc ham nay cling
giéng nhu cic ham trong ngdn ngit lap trinh C, vi viy ching ta ¢6 thé st dung
ki thuat phan rd chiic ning trén - xudng (top - down) d€ thiét ké ching.

Vi du: Mt déi tugng c6 hai ham thinh phén F1, F2 tic dong 1én ving di
li¢u DL, trong d6 F2 lai ¢6 thé phén tich thanh céc khéi chic néng nhé hon
phu trong hinh 2-4.

| DL
DL 1 |
DL | | !
‘ [ DL DL | DL
| DL — |
DL DL DL
|
DL DL

Hinh 2.4. Thiét ké top - down cdc ham thanh phin

Trong méi khéi, ching ta lai c6 thé st dung k¥ thuit thiét ké c6 cdu tric dé
tao ra cu tric phan cip vé chiic ning cho nhitng ham phic tap. Nhiéu ngén
ngit l4p trinh phd dung, nhu C, C++ di dugc x4y dyng dé hé trg cho phuong
phép mo ta thiét k& va l4p trinh ¢6 cfu tric. Chiing ta c6 thé cai it cic don
thé dugc cdu thanh tit nhiing cfu tréc tudn tf, tuyén chon v vong lip. €6 thé
thiét k& cic ham thanh phén theo phuong phdp co cdu tric. Két qua cha thiét
k& co ciiu tric cho mot ham 13 mét cffu triic c6 mét 16i vao va mot 161 ra dugc t6
hop tit mot trong ba ciu triic co ban: ciu trdc tudn t, tuyén chon va vong Iap.

Thiét ké chuong trinh chinh .

Buéc cudi cling trong khiu thiét k€ he thdng 12 xéy dyng chuong trin
chinh, giéng nhu chuong trinh main() trong ngén ngil C++. Hé théng dugc
bét ddu va két thiic tai chuong trinh chinh. Do viy nhiém vy ctia chuong trinh
chinhla: N '

1. Nhap dit liéu tit ngudi sii dung. _

2. Tao ra cac d6i tugng theo dinh nghia cic Idp.
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3. T8 chiic thuc hién trao d6i thong tin giiia cdc d6i tugng.

4. Luu trit két qua x4 1y hodc hién 1én man hinh, may in, thiét b ngoai vi
theo yéu ciu ngudi st dung. '

Moi hoat ddng, xi1 I trong qud trinh thyc hién chuong trinh déu 1a két qué
clia sy trao déi, tiong téc gitia cdc d6i tugng. Vi véy nhiém vy chi véu chia
thiét ké chuong trinh 12 xdc dinh thit ty logic clia qud trinh trao d8i théng tin
gitta cdc déi tugng trong hé théng.

Chuong trinh chinh lién quan tryc ti€p dén ngudi sit dung. Vi vay trong
thi€t ké, chung ta cling cin d& cip dén thiét ké giao dién thin thién v6i nguai
st dung.

Thiét ké giao dién ngudi may

C6 nhiéu kiéu thiét ké giao dién da dudc tao ra nhim phuc vu cho ngudi sii
dung khai thic hé théng phin mém sao cho ¢6 hitu qua nhit. M3i kiéu déu cé
nhiing dic tinh va kha ning khéc nhau. Diéu quan trong 14 thiét ké giac dién
phai phu hop véi linh vyc ting dung va nhiing céng viéc clia ngudi sit duyng,
nhiing ngudi tham gia tryc ti€p doi thoai véi méy tinh. Nhin chung, cic hé
giao dién véi ngudi sit dung déu cdn phai cé nhiing tinh chit sau:

+ Dé sit dung: Giao dién than thién, d& st dung ngay c4 v6i nhiing ngudi
st dung khong c6 kinh nghiém.

+Dé hoc: Cac 1énh, thao tic hé théng dugc x4y dung theo nhiing qui dinh
chung, dé tiép thu va d& nhd.

+ T6c d§ thao tdc nhanh, hgp lI: Cic budc thao téc, 4n nit trén ban phim,
con chuft nhanh gon, tién loi cho ngudi st dung. Thoi gian thyc hién va tr3
1i trén mdy tinh nhanh v chinh xéc. :

+Dam bdo an todn: Kiém soét dugc cic tinh huéing, nhiing thao tic 6 tinh -
hay v6 ¥ clia ngudi st dung déu dugc xit ly tét.

Dé phit trién: Hé théng c6 tinh mg, c6 kha ning thay d8i, b sung theo yéu ’
cdu cha ngudi stt dung.

Duéi ddy ching ta sé d€ cap dén mot s§ kiéu thiét ké giao dién: dang héi
dép, thyc don va biéu tugng. Ban doc ndo quan tim sau vé thiét k& giao dién
v6i ngudi st dung cé thé tham khio cudn “Phan tich, thiét k& va cai dit he
thong tin quan Iy, Vién Tin hoc” ‘

Thiét ké giao dién d6i thoai: Viéc thiét k& d6i thoai bt dau bing viéc chia
céc chdc ning vé giao dién ctia hé théng thanh nhing don thé. Méi don thé
s& ddm nhin d4ng mot chitc ning clia hé théng. Vi du, don the nhip dit liéu
chi lam nhiém vy ki€m soét dit liéu nhép vio sac cho phit hop v6i qui dinh
ctia ngudi thiét k€. Béng déi thoai thudng bao gdém mét loat nhitng céu héi,
théng bdo nhic v€ nhiing cong viéc clia hé théng cin thic hién. Thiét ké héi
dap phai bao quét hét cic trudng hop, c6 ddy du chi thich, huéng dén trg
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gitip ngudi sit dung. Céch thiét ké nay phtt hgp v6i nhiing ngusi su dung it
kinh nghiém.

Thiét ké bang thuc don (Menu): Bang thuc don cho biét t4t ca cac cong viéc
d& lya chon. Thong thudng bang thic don nén t6 chiic thanh ciu tric phin
cip. Mbi myc trong bang thuc don chinh lai dugc t6 chtic thanh bang thyc
don con gdm mot s& muc d€lya chon va dugce thé hién & dang man hinh cfia
s& (Window). :

'Thiét k& bifu tugng: Biéu tugng dugc sif dung d€ gidi thiéu céc chiic nin
clia hé théng trén man hinh. M3 chiic ning dugc biéu dién bing mot biéu
tugng (hinh vé tuong ting) sao cho dé nhé va dé hinh dung nhdt.

& trén chiing ta di néu tit ca cdc budc clia qué trinh thiét ké hudng ddi
tugng. Phén con lai ciia chuong ndy chiing ta xdy dung thiét k€ cho hai hé:
hé quan Iy két qué hoc tip clia hoc sinh va hé diéu khién hé thing diéu hoa
nhiét do.

2.3.Vidg

2.3.1. Bai toan thi nhét: Thiét ké hé théng quin ly

Bai todn dit ra: Hiy x4y dung chuong trinh chay trén my tinh € theo d6i
két qua hoc tap ciia sinh vién trong mét 16p va tim kiém theo két qué diém
trung binh c4c mén thi. Gido vién mudn quin lf sinh vién théng qua: Ho va
tén, cic diém thi: hoc ki 1, hoc ky 2, thi cudi nim vi di€ém trung binh qua céc
ky thi clia cdc mdn hoc.

Phén tich kff bai todn & trén chiing ta xéc dinh dugc hai ddi tugng la:
SINH_VIEN va MON_HOC. Tuong @ing vdi cic d6i tugng ndy trong thiét ké
la cdc 1op SINH_VIEN va MON_HOC. Vi d6i tugng 14 thé hién chia 16p, nén
hai 16p SINH_VIEN va MON_HOC xéc dinh hai loai déi tugng co ban trong
hé théng theo doi két qua hoc tip ma gido vién cin phai phat trién.

Buéc tiép theo trong thiét ké 1a mé ta chi tiét cic 16p déi tugng va méi
quan h¢ giita chiing. Theo yéu ciu clia gido vién (ngudi sd dung) thi mdi
d6i tugng trong 16p SINH_VIEN dugc md ta bdi cic thue tinh: Ho_ten,
Diem_thi_kyl, Diem_thi_ky2, Diem_thi CNva Diem_TB; con MON_HOC
cho biét danh séch céc déi tugng SINH_VIEN theo mén hoc d6. Mdi thanh
phén dit liéu c6 mét ki¢u xdc dinh va gid tri cic dit liéu thanh phén mo ta
trang thai clia d6i tugng. Cudi cing ching ta c6 danh sich céc thude tinh mo
ta 16p SINH_VIEN va MON_HOC nhuf sau: '

class SINH_VIEN

{// Danh sach cac thugc tinh md tad SINH _VIEN

a. Ho ten : string (kiéu x&u ky tu)

b. Diem thi kyl : float

c. Diem thi ky2 : float

d. Diem thi CN : float
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e. Diem_TB : float

i

class MON_HOC

{// Danh séch cédc thudc tinh md td MON_HOC

a. Mon_hoc : string // té&n mdén hoc

b. Danh_sach_ 3V : SINH VIEN // Bang danh sach céc

// sinh vién theo hoc

c. 81 so : integer // 58 hoc sinh trong lép

} .

Sau khi x4c dinh dugc cic d6i tugng, 16p va danh sdch cdc thudc tinh mo
td d6i tugng, budc tiép theo 1a xac dinh cic ham thanh phén cha cdc1ép. Ham
thanh phan mé ta hanh vi ctia d6i tugng bao gém:

+ Truy nhép vao thanh phdn dif liéu clia d6i tugng

+ Cho phép cap nhat, thay d6i di liéu thanh phin

+ Kiém tra di lidu theo nhiéu cich khéic nhau

+ Hién céc thong tin di liéu 1én man hinh, thiét bi ngoai vi

Muc tiéu ciia thiét ké 16p 1 tao ra cic 16p cho nhiéu ing dung khéc nhau
nhung ciing lién quan dén moét loai dii ligw. Ngudi thiét ké cdc l6p muén xiy
dung céc class d4p ting dugc moi nhu cdu cha ngudi lap trinh (khach hang).
Quan hé gifia ngudi phét trién véi ngudi l4p trinh, ciing gidéng nhu quan hé
chii hang - khch hang, din dén trudng hgp 14 chit hang mong sao cé nhiéu
ngudi st dung nhét, nghia Ia Iép sé dugc xay dung véi mdt s6 lugng Ién cac
ham thanh phin. Nhung khach hang lai chi stt dung nhitng ham ndo lién
quan dén dng dyng ctia ho ma thoi. Do véy ching ta phai cd géng xay dung
duigc nhiing ham thanh phdn cg ban, dic trung nhét cho 16p dang xét, sau d6
sit dung quan h¢ ké thita d€ tao ra nhitng 16p mdi thich hgp cho nhiéu ving
dung khdc nhau. .

Trong bai todn clia chiing ta, cic hdm thanh phén c6 thé la:

1. Céc ham thanh phén ciia 16p SINH_VIEN

a. Ham khéi tao d6i tugng sinh vién: SINH_VIEN()

b. Ham huy bo déi tuigng sinh vién: ~SINH_VIEN()
¢. Ham doc tén sinh vién: DOC_TEN()

d. Ham gén tén clia mét sinh vién: GAN_TEN()

e. Him doc da Liéu: DOC_DL()

f. Ham tinh trung binh: T_BINH()

g. Ham hién két qué: DISPLAY()

2. CAc ham cdia 16p MON_HOC

a. Ham khéi tao mén hoc: MON_HOC()
b. Ham huy b6 déi tugng moén hoc: ~MON_HOC()
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c. Ham doc tén mén hoc: DOC_TEN()
d. Ham doc di liéu: DOC_DL{()
e. Ham tinh trung binh: T _BINH()

f. Ham b8 sung sinh vién vao 16p: THEM_SV()
g. Ham sip xép sinh vién theo tén: SAP_XEP()
h. Ham tim kiém mot sinh vién: TIM()

Ham lam nhiém vu khéi tao cdc d6i tugng clia mdt 16p thudng cé cling tén
cia I6p d6i tugng d6 va duge goi 1a cdu tlt, con ham huy bd mét d6i tugng
cing cling tén nhung cé dfu “~” diing trude dugc goi 12 huy t&. Hai ham nay
sé dugc goi thiic hién mét cach ty dong khi cin thi&t. Ham cdu t& dugc goi khi
cin dinh nghia, tao 14p mot d6i tugng, con ham huy ti dugc goi khi chuong
trinh thoat ra khéi pham vi ma d6i tugng d6 dugce dinh nghia. Mot 16p c6 thé
c6 nhiéu ham c4u td va chiing dugc phan biét bdi danh séch va kiéu cla cic
tham bién. Nhung chi ¢é duy nhit mét ham huy t cho mot 16p va 1a ham
khoéng c6 tham sd.

2.3.2. Bii todn thi hai: Thiét k& hé théng diéu hoa nhiét 4

Phat bi&u bai toan: Mot toa nha ¢é N phong, mbi phong c6 may diéu hoa,
may cim nhiét vi méy diéu nhiét. Hay xiy dung hé théng phin mém diéu
khién cdc may diéu hoa nhiét d6 theo yéu cdu ngudi st dung.

Theo cach tiép cin truyén théng thi chiing ta nghi ngay dén viéc ding cdu
triic ming mot chiéu @€ luu tré nhiét d6 ma ngudi st dung yéu ciu, nhiét dé
va trang thai ctia may diéu hod hién tai trong cac phong. Khi 6 hé thong diéu
hoa nhiét d6 cic phong sé duge thiét ké dua theo thudt todn saw:

1. Lan lugt xem xét cdc phong I=1 .. N.

2. Néu nhiét 46 trong phong khdc véi nhiét 46 yéu ciu thi mdy diéu hod
chuyén sang trang thai On (d6ng) néu né dang & trang thii Off (tét).

3. Ngugc lai néu nhiét 4o trong phong lam viéc dd dat dugc nhu nhiét dd
ngudi s dung yéu cau thi mdy diéu hoa chuyén sang trang thai Off néu né
dang & trang thdi On.

Céch thit hai ching ta thyc hién thiét ké theo cach t1ep cin huang doi
tugng. Nhiém vu trudc tién clia ching ta 1a xdc dinh cic déi tugng thanh
phén co s& clia hé théng diéu hod nhiét do. Phin tich bai todn chiing ta thdy
& day cd hai 16p d6i tugng:

1. P&i tigng PHONG

2. Déi tugng DIEU_HOA

Trong mdi phong: nhiét o hién thai duge xdc dinh b&i mdy diéu nhiét.
Méy diéu hoa c6 hai trang théi On (déng) va Off (tat). Trang théi ciia mdy di€u
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hoa sé& thay déi tuy thudc vao thong béo cia PHONG: nhiét d¢ trong phong
c6 cin phdi thay d6i hay khong.

Sau khi x4c dinh dugc cic 16p, cc thudc tinh mé ta trang thai ctia cdc ddi
tugng va moi quan hé gitia hai I6p d6i tudng, chiing ta cin x4c dinh cédc ham
thanh phén ctia ching.

Doi v6i 16p PHONG chiing ta cé:

1. Ham khéi tao doi tugng: PHONG()

2. Ham x04 b déi tugng: _ - ~PHONG()
3. Ham xac dinh nhiét d qua may cam nhiét: NHIET_KE()

4. Ham dat nhiét d9 yéu cdu vao may diéu nhiét: T_YEU_CAU()

Déi v6ilép DIEU_HOA: : :

1. Ham khdi tao d6i tugng: o DIEU_HOA()

2. Ham xo04 bé déi tugng: - ~DIEU_HOA()
3. Ham xéc dinh trang thai On, Off: DONG_MO()

4. Ham xéc dinh s6 phong dit may diéu hoa: PHONG_MAY()

He diéu khién h¢ théng diéu hoa nhiét d§ cac phong khong nhit thiét phai
co sy tuong ting 1-1 gifia s6 phong va may diéu hod nhu diéu kién ban diu bai
todn dit ra. Trong trudng hgp cin thay déi, vi du nhu d6i v6i héi trudng 16n
thi can phai ddt nhiéu mdy méi da cong sudt diéu hoa nhiét d6 hodc nhiéu
phong diing chung mét mdy.

Khi ¢6 sy thay d6i nhu trén thi thiét k& theo cich ti€p cin thii nh4t phai
thay déi it nhiéu, chuong trinh gin nhu phai viét lai toan b vi ching ta 44 gia
thiét ring méi phong c6 mét mdy diéu hod. Nhung cich tiép can thii hai (thiét
ké hidéng ddi tugng) thi chi cin sita ddi ¢ nhiing d6i tugng lién quan. DE stia

'd6i hé théng theo yéu ciu thi ham DONG_MO() clia d6i tugng DIEU_HOA
phai thiét k& lai sao cho nd cé th€ bit tit nhiéu hon mét may vaham'T_YEU_
CAU() ciia cac 48i tugng PHONG diing chung mdt DIEU_HOA cin dugc
thiét k& lai sao cho xéc dinh dugc nhiét d¢ binh quan clia cdc phong dé, con
céu triic hé théng, mé hinh tinh todn khéng cé gi thay d6i.

2.3.3. Bai todn thi 3: Thiét ké hé thong khi tugng thuy vin

Noéi dung bai todan: Hé théng gém nhiéu tram do s6 liéu v thu nhian
théng tin dii liéu vé khi tugng thuy vin d¢ du bao thdi tiét. Hé théng thu
nhén dit liéu theo dinh ky, xtt Iy dit Liéu cuc bd vi truyén nhiing di liéu,
théng tin cdn thiét vé cho mdy tinh trung tdm x{ ly tiép. Dit liéu ma hé
théng tip hop bao gbém: nhiét &6 khi quyén, long dit; t6c d, hudng gid; ap
sudt va luu lugng mua.

Mét trong nhiing vu diém clia cdch tiép cin hudng d6i tugng la cd thé tién
hanh thiét k€ ngay khi chua cé d t4t ca cdc ddc ta yéu clu va sau do co thé
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dé dang thay déi khi cin b8 sung hay sifa ddi cic yéu cdu di néu. Bai todn mo
ta & trén chua cho biét vé tdn s& thu thap dit liéu ciing nhu cach xti Iy dit liéu,
nhuing ching ta c6 thé tién hanh ngay xiy dung thiét ké cho h¢ théng.

Trudc tién ching ta cdn xdc dinh nhiing thanh phén co ban cia hé théng,
nghia 14 céc thyc thé sé tudng Gng v6i khai niém déi tugng chia hé thong phan
mém ma ching ta cin xdy dyng. N6i chung, viéc xdc dinh cic déi tugng dugc
thuic hién theo cdch lam min ddn trong qua trinh thiét ké. Hé théng ma ching
ta xiy dung & day 12 hé khi tugng thuy van sé c6 ci d6i tugng “ciing” lan d6i
tugng “mém”. DEi tugng “cing” khong phii 13 hoan toan mdy méc, thiét bi
phin ciing ma 1 nhiing thyc thélién quan dén may mdc, thiét bi. Nhiing d6i
tugng ndy dugc nhing vao hé théng phidn mém dé diéu khién cac phén ciing
tuong ing. Nguac lai, d6i tugng “mém” 1a nhiing doi tugng chi tudng tic voi
c4c déi tugng khac trong hé théng, nghia 12 gitip cdc d6i tugng “cling” trao d6i
théng tin v&i nhau. Phén tich ki bai todn chiing ta c6 thé xdc dinh dugc cic
d6i tugng “cling” nhu sau:

+ Tram khi tugng thuy van

+ Méy do nhiét d6 khi quyén

+ Mdy do nhiét d6 long dét

+ Méy do stic gi6

+ Mdy do hudng gié

+ Mdy do 4p suét khi quyén

+ Mdy do luu lugng mua

+ Péng hé (xéc dinh théi gian thu nhén di liéu v truyén thong bio)

+ Modem (truyén va nhan théng béo tif mdy tinh trung tdm) '

Nhiém vy clia titng d6i tugng dugc md ta nhu trong Bang 2.1.

Bang 2.1. Xéc dinh cong viéc cla céc d6i tigng “cing”

Pt twomg Nhiém vy MG th chng viée cu thé
Operate Khti dang bing cich bim nat khoi dong méy.
TRAM_KT thu nhia théng tin va 1am bao cdo dé
TRAM_KT dir béo thoi tidt,
Self rest Kiém tra lai cac két qua da thu nhin
Shut_down Bém nut dé dimg hoat ddng ciia may
May DEH Evaluate Po nhiét c‘.\cf) khéng khi
May DLD Evaluate Do nhiét d‘a long dht
May DSG | Evaluate Po sitc gid|
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May DHG Evaluate Do hudng gio, tinh theo db do gée
May_DLA Evaluate Bo ép sufit cia khong khi
May DLM Evaluate . Xéc dinh lugng nude mua ké tir lic Reset lai
Reset Dt lai may do, xoa cac théng sb cl
PONG_HO Time_now() | X4c dinh théi gian theo yélf chu
Reset Dit lai théi gian theo y8u cau
Modern Transmit Truyén théng béo cho méy tinh trung tim
Receive Nhén thdng bao tir may tinh trung tim

DéE dé theo déi, ching ta nén stt dung so d6 khéi d€ mé ta thiét ké. O trén
chiing ta dd xdc dinh 13 trong hé théng s& ¢6 hai loai d6i tugng: cling va mém,
Nhiing d6i tigng d6 sé duge md ta nhd sau:

Object Object
Atr. ‘ Attr.
Functions Functions
a) Déi tugng ciing b) Béi tugng mém

Céc d6i tuogng “citng” cé quan hé v5i nhau trong hé thong phu trong hinh
2-6. Déi tugng TRAM_KT thu nhén cic thong tin tit cdc d6i tugng con 1a
May_DKH, May_DLD, May_DSG, May_DHG, May_DKA, May DLM,
DONG_HO va Modem d¢ xti Iy so bd r6i chuyén thong béo vé cho mady tinh
trung tdm. Mot diéu chiing ta cin luu y & day 1a nhu’ng déi tugng “ciing”
khong thé trao déi thong tin truc tiép véi nhau ma phai théng qua cac déi
tugng “mém”.

Budc ti€p theo la xdc dinh céc déi tugng “mém”. PE€ lam ddgc dicu d6
chiing ta cin tim hi€u thém mét s6 thong tin vé tdn sudt thu nhan dit lidu va
céch xit ly dit liéu chia hé thdng. Trong qué trinh ti#p xic v6i nhiing chuyén
gia, nhiing ngudi st dung hé théng khi tugng thuy vin dé€ xic dinh bai todn,
ching ta c6 thém nhiing mé ta nhu sau:
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v v v v
May DKH May DKH May BKH May_ BKH
Evaluate Evaluate Evaluate Evaluate
May DBKH May DKH May DKH May DKI
Evaluate Evaluate Evaluate Evaluate

Hinh 2-6. C4u triic phén ciip clia phén cing

“T4t ca cic tham s& vé thdi tiét, ngoai trit lugng mua sé dugc thu thip they
chu ky tiing phiit mot. Sau méi gids (sau 60 1n nhan dd liéu) thi nhi¢t d9, t6¢
a6 gi6, 4p suft sé dugc xi Iy dé tinh gid trj trung binh, gid tri cyc dai, cyc ti€u
va trong 1 gi& d6, lugng mua cling duge ghi nhén. Céc hudng gidé dugc do
theo dé do géc a (@ < 15%) ciing s€ dugc ghz nhén. T4t ¢4 nhiing thong s6 46
sé ddoc tinh todn so bd va dugc triayén vé& mdy tinh trung tim d&€ xit ly va dy

bio vé thoi tiét”

Phén tich mé ta bai todn ching ta thdy c6 nhiing d&i tugng “mém” sau:

+ SUC_ GIO
+ H_GIO

+ ND_KH
+ND_LD

+ L_MUA

+ A_SUAT

Xac dinh téc¢ d6 ctia gio

Xac dinh hudng gi6

Do nhiét dd khong khi

Po nhiét 36 1ong dit
Po luiu higng miéc mua

Do 4p sudt khi quyén

Nhiing d6i tugng nay cung cip thong tin cho mot d6i tugng lam nhiém vy

tong hop dii liéu la:

+TH_DL
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Chitic ning va nhiém vu clia cic d6i tugng trén dugc mo t4 chi tiét trong

] Lép trinh C++

Bang 2-2..
Bing 2-2. M6 ta céng viéc cha cic d6i tugng mém
Déi twrong Thae téc MO ta cong viée
Create Tao Iap DL d8 du bao thoi tibt
TH DL Check Kiém tra tinh hop 1¥ ctia DL
Transmit 1 Giri thong béo vé trung tam
Collect Ghi nhin tbe 46 ciia gio theo timg phat
Max Xéc dinh tdc d6 cwc dai clia gid
SUC_GIO | ey Xac dinh téc d6 cue tidu cta gio
Mean Xéc dinh tSc db trung binh ciia gié
Coliect (hi nhén cic hurdng gid
H_GIO Variances Danh sach huéng gié 16n hon o
"Mean Xac dinh 45 do trung binh
Collect Ghi nhén nhiét d6 khing khi theo chu ky
DN KH Max Kée dinh gia tri cuc dai cha nhiét d6
- Min Xiéc dinh gia trj cye tiéu ciia nhiét do
Mean Xdac dinh gia tri trung binh cda nhiét 46
Collect Ghi nhgn nhigt 46 ctia long dét
DN 1D Max Xac dinh gia tri cwe dai
Min Xac dinh gid tri cue tiéu
Mean Xac dinh 49 do trang binh
Collect Ghi nhin lugng nuéc mua
L MUA Max Xac dinh gia trf cuc dai
Min Xéc dinh gié tri cuc tidn
Mean Xac dinh d6 do trung binh
Collect Po do 4p suét khong khi
A _SUAT Max Xac dinh gia tri cuc dai
Min Xée dinh gis tri cuc tidu
Mean Xac dinh d§ do trung binh

Nhiém vu tiép theo.ctia thlet ké huéng déi tugng la thiét ké cac I6p va xac
dinh méi quan hé giita ching, O déy ching ta sti dung C++ dé dic ta thiét k&
cac 16p ddi tugng.

Trudc tién chiing ta xét 16p TH_DL. Lép nay lam nhiém vy téng hop di
liéu, tao ra cac record dii liéu nhan ti cac ddi tugng con vé nhiét d9, stc,
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huéng gi6, lugng nudc mua, ap sudt khi quyén, kiém tra tinh hop ly cia da
lidu, truyén va nhan théng bao tii trung tim. Luu ¥ rang, TH_DL khéng cin
biét gi vé cach thu nhép dit liéu ctia cdc d6i tugng con. Trong C++ ching ta
mo td TH_DL nhu sau:

class TH DL

{

private:

.. // Khai bAc céc bién luu trk nhiét d&, sGc gid
. // huéng gid, ap sudt, lugng mua...

public:

void Create(void); // Tao 1lip céc record dit liéu

void Check(wvoid); // Kiém tra dit 1iéu

void Transmit (void); // Nhian v& truyén dit liéu

}

Tuong ty, ching ta c¢6 thé xay dung cac 16p con SUC_GIO, H_GIO, ND_
KH, ND_LD, L_MUA, A_SUAT. Vi dy, 16p ND_KH c6 thé sé dugc md ta
nhu saw:

class ND_KH

{

private:
float £[601; // Bang sb li&u do nhiét 4§ cta khéng khi
// ghi dugc trong mét chu ky L gio
public:
float *Collect(}; // Thu nhin d@ ligu tu
//86i tugng “cimg”
float Max{); // Tinh gia tri cuc dai
//cota nhiét 46 deo duge
float Min{); // Tinh gia tri cuyc tidu
float Mean(); // Tinh gid tri trung binh
}
Céc 16p SUC_GIO, H_GIO, ND_KH, ND_LD, L. MUA, A_SUAT cung -
cép di lidu cho 16p TH_DL vi quan hé gitta chiing dugc md ta nhu trong
hinh 2-7. e
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( . \
TH DL
Creat
Check
Transmit
. .
SUC_GIO H_GIO Nb_KH ND_I.b
Collect Collect Collect Collect
Max Variances Max Max
Min Mean Min Min
Mean ) \ / Mean \  Mean |
L MUA A _SUAT
Collect Collect
Max Max
Min ) Min
Mean Mean
N N

Hinh 2-7. M6 t3 quan hé cla cac 16p d6i tigng "mém"

O trén chiing ta da khing dinh: cic d8i tugng “ciing” mudn trao déi
théng bao vdi nhau phai st dung cic giao dién la cdc d6i tugng “mém” Dya
vao céc chiic nang, nhiém vy clia titng 16p doi tugng va nhiém vy chung ciia
hé thdng, ching ta c6 thé dua ra thiét ké t6ng thé cho hé théng khi tugng
thuy vin nhu sau: '
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Tram KT R Modem
Operate Transmit
Self test Receive
Shut_down
TH DL DONG HO
Croat Tlr;e__now
Check eset
Transmit G
Mean >
SUC GIo H_GIO NP KH TH DL A _SUAT
\ v v v Vv
(" reeranes ™ (" rirenienes Y A ™ " veeeenen N e
Collect Collect Collect Collect Collect
Max Variances Max Max Max
Min Mean Min Min Min
§ Mecan P Mean Mean Mean
o oA
¥ 4 v {

May_BSG May PHG May BPKH May DLD May BKA
BEvaluate Evaluate Evaluate Evaluate Evalunate
| | [ | [
May PLM
Evaluate
Reoset

Hinh 2-8. Ciu triic hé théng khi tiugng thuy vin
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§3. LAP TRINH HUONG POI TUONG
3.1. Gidi thidu

Véi ldp trinh co6 céu triic, nhiing hé théng Ién, phiic hdp, thi d6 phLic tap
ciia chuong trinh sé ting 1én, sy phu thudc chia né vao cac kiéu dii litu ma
n6 xii Iy cling ting theo. Céc kiéu dd lidu duge xit Iy trong nhiéu thi tuc bén
trong chidng trinh c¢6 cfu triic va khi co sy thay d6i trong kiéu dit liéu thi
ciing phéi thuc hién thay d6i & moi noi ma di liéu d6 dugc st dung. Mot
nhugc diém nifa clia 14p trinh cé ciu triic la khi cé nhiéu ngudi tham gia xiy
dung chuong trinh, méi ngudi duge giao viét mét s6 ham riéng biét nhung
lai c6 thé s&f dung chung di liéu. Khi ¢é nhu cu cdn thay d6i dit liéu s& dnh
hudng rit 16n dén cong viée cia nhiéu ngudi.

Lép trinh hudng déi tugng dia trén nén tang la cac 48i tugng. DOi tugng
dugc xdy dyng trén co sd gin clu tric di liéu véi cdc phép todn sé thé hién
dugc diing cdch ma chiing ta suy nghi, bao quét v& thé gidi thyc. Ching han,
6 t6 c6 banh xe, di chuyén dugc va hudng clia né thay déi dugc bing cich
thay ddi tay 14i. Tuong ti, ciy 1a loai thyc vit cé than gb va 14. Cay khong
phéi 13 6 t6 va nhiing gi thuc hién dugc véi 6 t6 sé khéng lam dugce véi cay.

L4p trinh huéng d6i tugng cho phép chiing ta két hop nhiing tri thic bao
quét v€ cdc qud trinh v6i nhiing khdi niém tritu tugng dugc st dung trong
méy tinh. Chuong trinh hudng d6i tugng xdc dinh chinh xdc cic dic trung
va hanh vi cla cic kiéu dif liéu, trong d6 co thé tao ra nhitng d6i tiugng mdi
dugc xay dung tli nhiing khuén khé c6 sin hay t8 hdp d€ tao ra nhiing dic
trung mdi.

Trong chuong nay, chiing ta sé gidi thiéu nhiing khai niém cd bin va céic
budc cin thyc hién trong lap trinh hudng d6i tugng.

3.2. Lip trinh huéng thé tuc (chic ning)
~ Nhiing ngén ngit 1ap trinh bac cao truyén théng nhu COBOL, FOTRAN,
PASCAL, C..., dugc goi chung Ia ngén ngit 14p trinh hudng thi tyc. Theo cich
ti€p cén hudng thi tuc thi mét hé théng phin mém dugc xem nhu [a diy cic
cong viéc cAn thic hién nhu doc dii lidu, tinh todn, xt ly, lap bdo cdo va in
an két qua... Mbi cong viéc d6 sé dugc thyc hién béi mdt s6 ham nhét dinh.
Nhu vy trong tdm cha cdch ti€p cin nay 1a cic ham chifc ning. Ciu tric clia
chuong trinh dugc xay dyng theo cich tiép cdn hudng thi tuc ¢6 dang nhu
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Chuong trinh chinh
MAIN()
v ¥ v
Ham_1 Ham 2 Ham 3
[ l
] | \ v
Ham 4 , Ham_5 Ham 6
’ ! !
\ v
Him_7 Ham_3 Ham 9

Hinh 3-1. Ciu triic chia chuong trish hudng thi tuc

hinh 3-1.

Lip trinh huéng this tuc (LTHTT) sit dyng ki thuét phan rd him chdc
ning theo cich tiép cin top-down dé€ tao ra ciu triic phin cdp. Chuong trinh
dugc x4y dung theo cach tiép can hudng thu tuc thuyc chit 1a danh sach céc
chu lénh ma theo d6 may tinh cén thyc hién. Danh sich cic 1énh dé dugc t6
chiic thanh tling nhém theo don vi cdu tric cil phdp clia ngdn ngii dic ta hay
ngdn ng lap trinh va dugc goi 12 ham (hay thii tuc). D€ mo ta céc hoat dong
chia cic ham, cic dong diéu khién va di liéu ti hoat ddng nay sang hoat dong
khéc ngudi ta thudng diing s¢ d6 khdi. '

Khi tip trung vio trong tAm phat trién cdc ham thi ching ta lai it chi y dén
dii liéu, nhiing cdi ma cdc ham st dung dé€ thuc hién cong viéc cia minh. Cai
gl s& xay ra d6i voi dit liéu va gdn dit liéu véi cdc ham nhu the nao ciing nhi¢u
thich hgp dé phat trién hé thdng trong thé gi6i thyc. Trong chiong trinh c6
nhiéu ham, thudng thi cé nhiéu thanh phin di liéu quan trong sé dugc khai
béo tdng thé (global) d& cho nhiéu ham cé thé truy nhép, doc va lam thay
d6i gi tri cha bién téng thé. Mbi ham c6 thé cé ving di liéu riéng con goila
dit litu cuc bo (local). Méi quan hé giita dit liéu va ham trong chuong trinh
huéng thi tuc duge md ta trong hinh 3-2.
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Dit liéu chung
(Global)

v

Voo

=

VL

Ham 1 Ham 2 Ham_3
Dit liéu riéng Dit liéu riéng Dif liéu riéng
(T.ocal) (E.ocal) {Local)

Hinh 3-2, Quan hé dit liéu v ham trong LTHTT

Nhiéu ham c6 thé truy nhép, sit dung dif liéu chung, lam thay d6i gid tri
cita chiing va vi vy rit kho ki€m sodt. Nhit 1a d6i véi cac chuong trinh lén,
phic tap thi vin dé cing trd nén khé khin hon.

Khi chiing ta mudn thay d6i, b8 sung cfu tric dii liéu diing chung cho mét
s6 ham thi ching ta phai thay déi hiu nhut tit ci cic ham lién quan dén dit
lidu do.

Ngoai nhiing trd ngai ma chiing ta di néu & trén thi mo hinh dugc xay
dung theo cach ti€p cin hudng thii tuc khdng mé ta duigc dédy dt, trung thuc
h¢ théng trong thyc t€. Bdi vi cach 4t trong tAm vao ham 13 hudng t6i hoat
dong s& khong thuc sy tuong dng v6i cac thyc thé trong hé théng ciia thé
gidi thye. '

'Tém lei nhitng déc tinh chinh cta lap trinh huéng tha tuc 1a:

+ Tap trung vao cong viéc cin thyc hién (thuit toan).

+ Chuong trinh 16n dugc chia thanh céc ham nhé hon.

-+ Phin Ién cdc ham st dung dit liéu chung.

+ Dit liéu trong hé théng dugc chuyén dong tif ham nay sang ham khic.

+ Ham bién déi dit liéu tit dang ndy sang dang khac.

+ Sit dung cdch tiép cin top-down trong thiét k€ chuong trinh.

3.3. Lp trinh huéng d6i tugng

Nhu & cic phén trudc ching ta da néu, d¢ gidi quyst dugc nhiing vin
dé ton tai trong cong nghé phin mém thi ching ta cdn phai st dung nhiing
phucng phap, cong cu thich hgp d€ phét trién phin mém. Trong cic muc
$1 va §2 chiing ta da dé cap dén phuong phap phan tich, thiét k& huéng déi
tugng. Trong muc niy chiing ta tiép tuc nghién ctiu vé phuong phép lap trinh
hudng d6i tugng. :

Lép trinh hudng d6i tugng dit trong tm vao déi tugng, yéu t6 quan trong
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trong qué trinh phét trién chuong trinh va né khong cho phép dit li¢u chuyén
déng td do trong hé théng. Dit lidu dugc gin chit véi ting ham thanh cic
viing riéng ma cic ham d6 téc dong lén va no dugc bao vé cdm cic ham bén
ngoai khdng dugc truy nhap mét cich tuy tién. LTHDT cho phép chiing ta
phan tich bai todn thanh tap cic thuc thé dugc goi 14 cic d6i tugng va sau do
xhy dung cic dit liéu ciing véi cic ham xung quanh cdc d6i tugng do. TS chuc
dit liéu va ham trong cdc chuong trinh huéng d6i tugng dugc md ta nhu trong
hinh 3-3.

. Dbi tuong A béi trgng B
Dit lidu Dir ligu
Ham < B Ham
Péi argng €
Dir lién
Him

Hinh 3-3. T8 chéic dit liéu vi ham trong chuong trinh HDT

Dit lidu ciia mot déi tuogng chi c6 thé dugc truy nhip boi chinh cdc ham
x4c dinh trong d8i tugng d6. Tuy nhién céc ham clia d6i tugng nay c6 thé truy
nhép t6i cac ham cha d6i tuong khic, nghia la cic d6i tugng trao doi v6i nhau
théng qua viéc trao déi thong bdo. Lap trinh huéng doi tugng c6 nhiing dic
tinh cht yéu sau:

1. Tap trung vao di liéu thay cho cic ham.

2. Chuong trinh dugc chia thanh céc d6i tugng.

3. Céc cé tric dii lidu diigc thiét ké sao cho dic té dugc cac doi tugng.

4, Cac ham xéac dinh trén cdc viing di liéu ciia d6i tugng dugc gén véinhau
trén cdu tric di liéu do.

5. Dt lidu dugc bao boc, che gifiu va khéng cho phép céc ham ngoai lai truy
nhép ty do.

6. Céc ddi tugng trao d6i v6i nhau théng qua cic ham.

7. Dit lidu va cic ham méi c6 thé dé dang bd sung vao d6i tugng ndo d6
khi cin thiét.

8. Chiiong trinh dugc thiét ké theo cich tiép cin bottom-up (dudi - 1én).

" Lap trinh huéng d(?i tugng 13 khdi niém mdi va dugc hiéu rit khac nhaun
d6i v6i nhidu ngudi. G ddy ching ta ¢6 thé hiéu 13p trinh hudng doi tugng

- la céch tiép cin d€ phian chia chiong trinh thanh cic don thé (module) bang

céch tao ra cdc viing bd nhé cho ca di liéu 1an ham vé chung s& dugc st dung
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nhu cdc miu d€ tao ra ban sao tiing don thé khi cdn thiét. D6i tugng & day
dugc xem nhui ]2 viing phin chia b nhé trong may tinh dé Iuu trit di ligu va
t4p céc ham tdc dong trén dit liéu gin véi ching. B&i vi céc ving phan hoach
b6 nhd1a doc 14p v6i nhau nén céc d6i tugng c6 thé st dung béi nhiéu chiong
trinh khdc nhau ma khong anh huéng 14n nhau, _

Khai niém “hudng d6i tugng” nhiéu nguoi hidu rit khic nhau. Vi vay, dé
hiéu 15 ban. chét v c6 thé di dén théng nhit quan diém, chiing ta cin phai
nghién cdu ky nhiing khdi niém co ban trong LTHDT. Trong phén nay chiing
ta d€ cip dén nhiing khai niém sau: -

1. D6i tugng

2. Lép . o

3. Triu tugng hod dii liéu

4. K& thiia

5. Tuiong Gng boi

6. Lién két dong

7. Truyén thong béo

Bdi tugng _

Trong cdc muc trudc chiing ta d néu cich xéc dinh d6i tugng trong qua
trinh phan tich va thiét k& hudng d6i tugng. & day ching ta tim hiéu chi tiét
hon d€ hiéu rd vai trd chia déi tugng trong cich tiép cin hudng déi tugng néi
chung va LTHDT ndi riéng. . :

Déi tugng 14 thuc thé dugc xac dinh trong théi gian hé thdng huéng d6i
tugng hoat dong. Nhu viy d6i tugng c6 thé biéu dién 1a con ngusi, vat, hay
mét bang dit liéu hogc bat ky mét hang thiic ndo d6 cin xit Iy frong chuong
trinh. D6i tugng ciing c6 thé 14 cac dit iéu dugc dinh nghia béi ngudi sit dyng -
(ngudi1ap trinh) nhu vector, danh sach, céc record... Nhiém vu cia LTHPT 12
phan tich bai todn thanh cic d6i tugng va x4c dinh duoc ban chét cta sy trao
d6i théng tin gitia chiing. B&i tugng trong chiong trinh c4n phai dugc chon
sao cho né thé hién dugc mét cdch gin nhit so véi nhiing thyc thé trong thé
giGi thuc. ' ' ' '
~ Khi chuong trinh thuc hién, cic d6i tugng sé trao dSi véi nhau bing cach
gtti hay nhén théng bio. Vi du BAN_DOC va CHO_MUON I hai d6i tugng
trong h¢ théng thu vién, d6i tugng BAN_DOC c6 thé giii mét théng bao
(ching han bing phi€u yéu cdu) cho d6i tugng CHO_MUON yéu céu mugn
cudn “LAP TRINH HUGNG DOI TUQNG VOI C+” Méi déi tugng c6 di
liéu va cacham d€ xit Iy dit liéu d6. Céc d6i tuong trao d6i véi nhau ma khong
cdn biét chi tiét vé dif li¢u va cdc thust todn x84 Iy cia d6i tugng khac. DE trao
ddi dugc véi nhau, méi déi tugng chi can biét kidu théng bdo ma né nhin va
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ki#u thong bdo ma né sé giti cho cdc d6i tuong khac.

Cac lép d6i tugng

Nhu trén ching ta da xic dinh, déi tugng trong chuong trinh gom ca di
lidw va cdc ham xii Iy trén di liéu d6. Mot tap di lidu va cac ham cia moét doi
tigng c6 thé dugc xem nhu mot kiéu dit liéu dugc dinh nghia boi ngusi sU
dung. Kiéu dii liéu & day dugc goi 1a 16p (class). Trong lap trinh, céc d6i tuong
14 cac bién c6 kifu class. Khi mét 16p dugc dinh nghia, thi né c6 thé tao ra s6
ligng cac d8i tugng tuy ¥ clia 16p d6. Nhu viy, TOA, LE, BUOL CAM la cac
loai qué trong 16p HOA_QUA. Lép 13 kiéu dugc ngudi sit dung dinh nghia va
né ciing ¢6 cAc tinh chét nhu cdc ki¢u chufn integer, float trong cic ngdn ngd
lap trinh. Tuong tu nhu kiu dit liéu da dugc dinh nghia trong chuong trinh,
1énh khai bao

HOA_QUA TAG;

sé tao ra déi tugng TAO trong I6p HOA_QUA.

Triin tugng hoa dii liéu va bao géi thong tin

Viéc d6ng g6i dii liéu va cdc ham vao mot don vi ciu triac (dugc goi lalop)
dugc xem nhi mot nguyén tic bao goi (che gidu) théng tin, Dt liéu dugc t6
chiic sao cho thé gi6i bén ngodi (cc d6i tugng & 16p khdc) khéng truy nhap
dttoc vio ma chi cho phép céc ham trong cling I6p hodc trong nhitng 16p 6
quan hé ké thita véi nhau dugc quyén truy nhép. Chinh cac ham thanh phén
ctial6p sé d6ng vai trd nhu 13 giao dién giita dt liéu clia d6i tugng va phén con
lai cita chuong trinh, Nguyén tic bao géi dit liéu d€ ngdn cém sy truy nhép
trijc tiép trong lap trinh dugc goi 1a sy che gifu thong tin.

Tritu tugng hod 13 ¢4k biéu dién nhiing dic tinh vA bd qua nhiing chi tiét
vun vit hoic nhiing gidi thich. D€ xdy dung cdc l6p, chiing ta phdi sit dung
Kkhai niém tritu tugng hod. Vi du ching ta ¢ thé dinh nghia mét16p 1a danh
séch chc thude tinh tritu tugng nhu 13 kich thudc, hinh dédng, mau va cic ham
xéc dinh trén cdc thuc tinh niy 4€ mo ta cdc doi tugng trong khéng gian
hinh hoc. Trong lap trinh, 16p si dyng nhu kiéu dit liéu tritu tigng.

Ké thiia

K& thita 14 qué trinh ma cac d6i tugng ctia 16p nay dugdc quyén sit dung mét
s8 tinh chit ciia cic d6i tuong cha 16p khéc. Nguyén Iy k& thita hé trg cho viéc
tao ra cifu tric phén cdp cac 16p. Vi dy, mot truding dai hoc dao tzo sinh vién
theo ba kh&i: Xa hoi, Cong nghé va Khoa hoc ca bén. Mdi khdi lai ¢o cac khoa.
Khéi cong nghé c6 céc khoa: Ca khi, Dién, Méy dan dung; con khéi Khoa hoc
co ban cé céc khoa: Toan, Ly, Hod, Sinh. Hé théng sé t6 chiic thanh cdu tric
phan céip cic 16p ké nhau nhu sau: -
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SINH_VIEN o
v ¢ v
XA _HOI CONG_NGHE CO_BAN
| | l
\J Vv 4 M v 2 v

CO_KHI DIEN MAY D TOAN LY || HOA SINH

Hinh 3.4. Cdu tric phin cdp cdc 1dp trong quan hé ké thiia

Lop SINH_VIEN m6 ta nhiing thuc tinh chung nht cfia sinh vién tit ca
cac khéi trong trudng vi du nhu: Ho va tén, qué, tudi. Nhiing dic tinh d6 dugc
. ké thita & trong cic 16p XA_HOI, CONG_NGHE, CO_BAN. Cic 16p dan xudt
d6 dugc bé sung thém nhitng thudc tinh, cic him tiong ting mé ta cho sinh
vién. Ciclép XA_HOI, CONG_NGHE, CO: BAN dugc bé sung thém nhiing
thuc tinh méi d€ phén biét gifta cc khéi v6i nhau. Trong khdi CO_BAN lai
chia thanh nhiéu khoa nhu: TOAN, LY, HOA, SINH; khéi CONG_NGHE ,
chia thanh cdc khoa: CO_KHI, DIEN vd MAY_DD. Nhiing 16p sau cé nhiing
thudc tinh mé ta cho sinh vién ciia tling khoa, :

- Trong LTHDT, khai niém ké thita kéo theo y tudng sit dung lai. Nghia 1a tit
mot 16p da dugc xdy ding chiing ta c6 thé bé sung thém moét s6 tinh chét tao
ra mot 16p méi ké thita Iép ct ma khong lam thay d6i nhiing céi da c6.

Khéi niém ké thita dugc hifu nhu co ché sao chép do khong don diéu.
Trong thuc t€, moi viéc xdy ra tya nhu nhiing 16p co s¢ déu dugc sao vio trong
16p con (16p dan xudt), mic dit diéu nay khong dugc cai &4t tudng minh (nén
g0i 13 sao chép o) va viéc sao chép chi thyic hién d6i véi nhitng théng tin chua
dugc xdc dinh trong céc 16p cd s¢ (sao chép khong don diéu). Do véy, c6 thé
dién dat co ché ké thiia nhu sau; :

1.L6p A ké thiifa 16p B sé c6 (khong tudng minh) tét ca cc thudc tinh, ham
da dugc xdc dinh trong B.

2. B8 sung thém mdt s6 thudc tinh, ham dé mé 3 dugc ding cic hanh vi
clia nhitng déi tugng ma I6p A quan Iy,

Tuong dng bdi

Mot kbai niém quan trong nifa trong LTHDT 12 khéi niém tudng ting bi.
Tuong ing béi 1a khd ning clia mot khai niém (nhu cic phép toan) c6 thé
dugc xudt hién & nhiéu dang khdc nhau. Vi dy, phép + ¢ thé biéu dién cho
phép “cdng” cic s6 nguyén (int), s8 thyc (float), s6 phiic (complex) hoic xdu
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ky ty (string) v.v... Hanh vi cia phép todn tuong dng boi phu thude vao kiéu
dit liéu ma né st dung d€ xi ly. Hinh 3-5 cho chiing ta thdy ham c6 ténla VE
c6 thé sit dung d& vé cic hinh khéc nhau phy thuc vio tham s6 (dugc phan
biét bai s6 ligng, kiu ciia tham s8) khi goi d€ thuc hién. .

HINH_HOC
VE() ‘
v ] \
HINH_TRON DA _GIAC DUONG_THANG
VE(TRON} VE(DA_GIAC) VE(DUONG TH)

Hinh 3-5. Tuong tag boi cha ham VE()

Ham VE(Q) 12 ham tuong ting bdi va né dugc xdc dinh tuy theo ngii canh
khi st dyng. _ _

Tuong ng bdi déng vai trd quan trong trong viéc tao ra cc déi tugng co
cu tric bén trong khéc nhau nhung c6 kha ning cling ding chung mét giao
dién bén ngoai (nhu tén goi). Diéu nay c6 nghia 1a mét 16p tong quét céc phep
toan dugc dinh nghia theo cting mdt cach giéng nhau. Tudng ¢ng boi 1a m&
rong khdi niém st dung lai trong nguyén ly ké thita.

Lién két dong

Lién két dong la dang lién két cic ham, thi tuc khi chuong trinh thychién
céc 151 goi t6i cdc bam, thii tyc d6. Nhu viy trong lién két dong, ndi dung cha
doan chuong trinh ing v6i thi tuc, hidin s¢ khong dugc biét cho dén khi thyc
hién 1&i goi t6i thil tuc, him d6. Lién két dong lién quan chit ché tdi tiong tng
béi va ké thita. Chiing ta hay huu ¥ ham VE() trong Hinh 4-5. Theo nguyén
1y ké thita thi moi ddi tugng déu cé thé si dung ham nay dé vé hinh theo yéu
cdu. Tuy nhién, thuat todn thuc hién ham VE() 13 duy nhdt d6i véi tiing doi
tigng HINH_TRON, DA_GIAC, DUONG_THANG va vi viy ham VE() sé
duoc dinh nghia lai khi cdc déi tugng tuong ng dugc xac dinh. Khi thuyc
hién, vi du nhu khi vé mét hinh tron, doan chuong trinh tng voi ham VE()
hinh tron dugc goi ra d€ thuc hién.

Truyén théng bao
_ Chuong trinh huéng déi tuong (dugc thiét ké va lép trinh theo huidng
d6i tugng) bao gdém mot tip céc d6i tuong va mdi quan hé gitia cic ddi
twong véi nhau. Vi viy, lap trinh trong ngon ngi huéng déi tugng bao goém
céc budc sau: ‘

I. Tao ra céc 16p xéc dinh cdc d6i tugng va hanh vi cBa ching. .

2. Tao ra céc @6i tugng theo dinh nghia clia cac 16p.
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3. Xac dinh sy trao d4i gitia cdc d8i tugng.

Cdc ddi tugng giii va nhin théng tin voi nhau gidng nhit con ngudi trao
déi véi nhau. Chinh nguyén Iy trao d6i thong tin bing cich truyén théng béo
cho phép chiing ta dé dang xay dung dugc hé théng mé phong gin hon nhitng
hé¢ thong trong thé gi6i thuc. Truyén thong bdo cho mét d6i tugng tiic 1a bao
cho né phai thuc hién mdt viéc gi do. Cach Gng xii clia d6i tugng sé dugc md
té & trong I6p thong qua cdc ham (hay con dugc goila 16p dich vu).

Trong chuong trinh, thong béo giii dén cho mét d6i'tugng chinh 12 yéu
céu thuc hién mot cong viéc cu thé, nghia 13 s dyng nhiing ham tdong ting
dé xit ly dii liéu da dugc khai béo trong d6i tugng d6. V1 viy, trong thong bio
phéi chi ra dugc ham cén thyc hién trong déi tugng nhan théng bdo. Hon thé
niia, thong bio truyén di phai x4c dinh tén d6i tugng, tén ham (thong béo)
va thong tin truyén di. Vi dy, 16p CONG_NHAN c6 thé hién 14 déi tigng cu
thé dugc dai dién boi Ho_Ten nhin dugc thong béo cn tinh hiong théng qua
ham TINH_LUONG d4 dugc xdc dinh trong l6p CONG_NHAN. Théng bio
d6 sé dugc xii ly nhu sau:

CONG_NHAN.TINH_LUONG (Ho_Ten)

!

Déi i_mg Thong bao Thong tin

Mbi d6i tugng chi tén tai trong thdi gian nhdt dinh. Déi tugng dugc tao ra
khi né dugc khai bao va sé bi huy bd khi chuong trinh ra khoi mién xdc dinh
ctia d6i tugng d6. Su trao d6i thong tin chi c6 thé thyc hién trong thei gian
déi tugng ton tai.

Céc un diém chia lip trinh huéng déi tugng

Nhu trén chung ta d4 phén tich, lap trinh hudng déi tugng dem lai mt
56 10i thé cho ca ngudi thiét k& 1dn ngudi Iap trinh. Céch tiép can hudng déi
tugng gidi quyét digc nhiéu vén dé ton tai trong qud trinh phét trién phén
mém Vva tao ra dugc nhiing san ph&m phin mém cé chét lugng cao. Nhitng
phudng phép nay md ra mét trién vong to 16n cho nhiing ngudi 1ap trinh. Hy
vong sé c6 nhiéu sdn phdm phén mém t6t hon, ddp ing duge nhiing tinh chét
vé san phim chit higng cao trong céng nghé phin mém va nhét 13 bao tri hé
théng it t6n kém hon. Nhitng vu diém chinh cta LTHDT la:

1. Théng qua nguyén 1y ké thita, chung ta c6 thé loai bo duge nhting'doan
chuong trinh 1ap lai, dd thita trong qua4 trinh mé ta cdc 16p va md& rong kha
ning st dung cic 16p da dugc xdy dung.

2. Chugang trinh dugc x3y dyng tii nhiing don thé (d6i tugng) trao déi véi
nhau nén viéc thiét k& va 1dp trinh sé& dugce thuc hién theo quy trinh nhit dinh
cht khong phdi dua vao kinh nghiém va kf thuét nhu trudc. Diéu nay dam
béo rit ngén dugc théi gian x4y dung hé thdng va ting ning sudt lao dong.
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3. Nguyén Iy gifu théng tin gittp ngudi lp trinh tao ra duge nhiing chucng
trinh an toan khong bi thay béi nhiing doan chuong trinh khéc.

4. Cé thé xay dung dugc anh xa céc d6i tugng chia bai todn vao doi tugng
ctia chuong trinh.

5. Cach tiép cin thiét k&€ dit trong tim vio ddi tugng, gitp chﬁng ta xdy
dyng dugc mo hinh chi tiét va gén vdi dang cai dit hon.

6. Nhitng hé théng huéng d6i tugng dé md rong, ning cdp thanh nhing
hé 16n hon.

7. Ky thuat truyén thong bao trong viéc trao d6i thong tin gitfa cac déi
tugng gitp cho viéc mo ta giao dién vdi cic hé théng bén ngoai trd nén don
gian hon.

8. C6 thé quan 1y duge d6 phiic tap clia nhiing san phim phén mém.

Khong phai trong hé théng hudng ddi tugng nao ciing c6 tit ca cic tinh
chat néu trén. Kha ning cé cic tinh chét dé con phu thudc vao linh vic dng
dung ciia dy 4n tin hoc va vao phuong phap thic hién clia ngudi phat trién
phan mém.

3.4. Cac ngén ngii huéng doi tugng

Lap trinh huéng déi tugng khéng 13 dic quyén ciia mét ngén ngi nao dic
biét. Ciing giéng nhu lap trinh cé cdu tric, nhitng khi niém trong lap trinh
hudng d6i tugng c6 thé cai dit trong nhiing ngdn ngi 1dp trinh nhu C hodc
Pascal. Tuy nhién, 461 véi nhﬁng chiiong trinh 16n, phitc hgp thi vin d¢ lap
trinh sé tr& nén phiic tap, néu s dung nhiing ngdn ngd khong phi 1 ngdn
ngilt huéng d6i tugng thi phai thyc hién nhiéu thoa hiép. Nhung ngdn ngil
dugc thiét k& dic biét, hd trg cho viéc mo t4, cai dit cic khéi niém clia phiong
phép huéng ddi tugng dugc goi chung 14 ngén ngit huidng d6i tugng.

Dua vao kha ning dap ting cdc khéi niém vé huéng déi tugng, ching ta cd
thé chia ra 1am hai loai:

1. Ngbén ngii 14p trinh dya trén ddi tugng (object - based)

2. Ngon ngii lap trinh hudng déi tugng (object - oriented)

Lip trinh duya trén d6i tugng 13 kiéu 14p trinh hé trg chinh cho viée bao goi,
che gifu thong tin va dinh danh céc d6i tugng, Lip trinh dya trén d6i tiigng
c6 nhiitng dic tinh sau:

+ Bao goi d li¢u

+ Cd ché che gidu va truy nhép dit liéu

+ Ty d6ng tao lap va x0d bd cic doi tugng

+ Phép todn tai bdi
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Ngon ngif hd trg cho kiéu lap trinh trén dugc goi 1a ngdn ngit 14p trinh dya
trén ddi tugng. Ngdn ngi trong 16p nay khéng hé trg cho viée thyc hién ké
thita va lién két dong. Ada & ngdn ngii 14p trinh dya trén déi tugng.

Lap trinh hudng doi tugng 1a ki¢u 14p trinh dua trén d6i tugng va bé sung
thém nhiéu cdu tric dé€ cai dit nhiing quan hé vé ké thita va lién két dong. Vi
vay déc tinh ctia LTHDT c6 thé viét mét cdch ngin gon nhu sau:

Céc ddc tinh dua trén d6i tugng + ké thita + lién két dong.

Ngon ngit ho trg cho nhitng dic tinh trén dugc goi 12 ngdn ngit LTHD'T, vi
du nhu C++, Smalltalk, Object Pascal hay Eiffel v.v...

Viéc chon mét ngdn ngii @€ cai @it phdn mém phu thudc nhiéu vao cic dic
tinh va yéu cdu clia bai todn ing dyng, vio kha ning sif dung lai clia nhing
chuong trinh da c6 va vao t6 chiic cia nhém tham gia xiy dung phin mém.
Tuong ti nhu ngbn ngit lap trinh C, C++ dang dugc st dung rong rai va rit
thanh céng trong viéc st dyng d€ cai d4t cédc hé thdng phin mém phic tap.

3.5. Nhiing ling dung cita 1ap trinh huéng déi tugng

LTHDT 1a mét trong nhiing thuft ng@t dugc nhic dén nhiéu nhit hién nay
trong céng nghé phin mém va né duoc dng dung d€ phét trién phin mém
trong nhiéu linh viic khdc nhau. Trong s6 d6, cé ting dung quan trong vi néi
tiéng nhit hién nay la linh vuc thiét ké giao dién véi ngudi stt dung, vi dy nhu
Windows. Hang traim hé théng v6i giao dién Windows da dugc phit trién dya
trén k§ thuit LTHDT. Nhiing hé théng tin doanh nghiep trong thuyc t€ rét
phic tap, chita nhiéu d6i tugng v6i céc thude tinh va bam phifc tap. D€ gidi
quyét nhitng hé théng phiic hdp thé thi LTHDT lai t6 ra khd hiéu qua. Tém
lai, nhiing linh vuc Gng dung ctia k§ thuat LTHPT bao gom:

+ Nhitng hé thong lam viéc theo théi gian thyc.

+ Trong linh viic mé hinh hoé hoic mé phong céc qua trinh.

+ Cac cd 5§ dif lidu hudng d6i tugng.

+ Nhiing hé siéu vin ban, multimedia.

+ Linh vyc trf tué nhén tao va cic hé chuyén gia.

+ Lap trinh song song va mang no-ron.

+ Nhiing hé ty dong hod vin phong va trg gitip quyét dinh.

+ Nhitng hé¢ CAM/CAM.

Véi nhiéu dic tinh phong phti ctia LTHDT néi riéng, cia phuong phép
phat trién hudng déi tugng néi chung, ching ta hy vong nén cong nghiép
phin mém sé céi tién khéng nhiing v& chit lugng ma con gia ting nhanh vé
s0 Iuong trong tiong lai. K§ nghé hudng d6i tugng sé 1am thay d6i cach suy
nghi va cich thyc hién qua trinh phéan tich, thiét k& va cai dit cic hé théng,
g6p phén gidi quyét nhiing vin dé€ tdn tai trong cong nghé phin mém.
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MOT $O CHUONG TRINH BE QUY

VA QUY HOACH PONG

Trong phu luc ndy sé trinh bay mot s6 chuong trinh minh hoa
thugt todn d2 quy kifu quay lui ¢6 tinh chdt kinh dién. Chuong
trinh dugc t6 chiic thanh nhiéu I6p. Cdc bai todn nay thudng cé mgt
trong cde ky thi Olympic Tin hoc, thi cao hoc.

Bai toan 1: Tim dudng di don diéu giam dai nhét.
Mb ta cu thé bai todn nhu sau: Cho mot ma tréan. Yéu ciu dit ra la: Cho
phép chon mét toa do (hang, cdt) ciia mot phin ti cha ma tran va tit do hay

chi ra dudng di don diéu gidm dai nhét tit phén ti do (néu co).

Ghi chii: Chuong trinh cén tép MA_TRAN.TXT
Chéng han, v6i ndi dung ciia tép MA_TRAN.TXT nhu sau (5 hing, 4 c6t):

Fle- Edé Fommet —View Help - -

54
11 12 13 14
10 15 15 15

e 5

Khi d6, néu chon phén ti (2, 3) thi chuong trinh sé chay nhu trong hinh

minh hoa sauw:
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// C_MT.CPP
// Cho vi tri xuat phat (u,v) - hang u, cot v
// Tim ducng di dai nhat zuat phat tu (u,v) qua
// cac diem ke wva tao thanh day don dieu khong giam
#include <iostream.h>
#include <conic.h>
#include <stdic.h>
int kmax=0;
int hmax{50], cmax(50];
class MT
[
private:
int m, n;
int a[50]{5C];
public:
int get m(};
int get nf();
int doc_tep{char *ten tep);
//void xuat{);
friend veoid di_ tiep(int *h, int *¢, int k);
friend int chap nhan{int *h, int *c, int k,
int i, int J):
bi
MT =x=;
int MT::get m()
{
return m;
}
int MT::get n{)
{
return n;

}

int MT::doc_tep(char *ten_tep)
{
FILE *fp;
int i,73;
fp=fopen (ten tep,”rt”);
if (fp==NULL)
{
cout<<”"\nTep”<<ten tep<<”khong ton tai”;
return 0;
}
fscanf (fp, "%d%d”, &m, &n} ;
// cout << ™\n” << m << Y " << n; getch();
for (i=1;i<=m;++1)
for{j=1;j<=n;++j)
{ .
fscanf (fp, "%d”,&ali] [i1);
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| 2
return 1;
}
int chap_nhan{int *h, int *¢, int k, int i, int i)
// 1 <=1 <=m ‘
// 1 <= 3j <=n
// afil 3l »>= alhlkll[cik]]

// {i,3} != (hlt],clt]) ==1, ..., k

{
int nhan=1;
Af (i<l | izx.m {1l j<i |{ j>x.n) nhan=0;
else if(x.a[i]([i] < x.a(h[k]]l[clk}])nhan=0;
else

{
for (int t=1; t<=k; ++%t)
if (i==h[t]&&j==cit])
{
nhan=0; break;

}

return rnhan;
H .
void di tiep(int *h, int *c, int k)
// Cho hlil=u, cl[li=v
// Gia su da co h[i],c[1],...,h[k],c[k] voi k>=l
// Yeu cau xac dinh hlk+1],cl{k+1]
{
int i=hlk], J=clk]:
if (chap nhan{h,c,k,i,3-1)}
{
hik+il=i;clk+l]=j~1;di_ tiep(h,c,k+l);
}
if (chap nhant(h,c,k,1i,J+1})
{ .
hik+l]=i;c[kt+tli=j+1l;di tiep(h,c,k+l);
}
if {chap_nhan(h,c,k,i-1,73))
{
hik+1li=1i-1; c[k+l]}=7;di_tiep(h,c, kt+l);
}
if (chap nhanth,c,k,i+1,3))
{
n{k+l]=i41l; clk+1l]=j;di_tiep(h,c, k+l};
}
// Nhan duoc mot duong di

if (k>kmax)

{

kmax=k;

for (int t=1; t<=k; ++t}
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{
hmax{ti=h{t]l; cmaxit]=clt];
}

}
vold main ()
{
int h([50], c[50];
int u, wv;
clrscr{):
X.dec tep(™Ma tran.txt”};
cout<<”\nVi tri hang, cot xuat phat: “;
cout << “\n¥hap chi so hang tu 1 den ™ <<
x.get_m(}) << ™ Y
cin >> u;
cout << “\nNhap chi so cot tu 1 den ™ <<
x.get n() << ™ My
cin >> v;
hill=u; c[l]=v;
di tiep(h,c,1);
cout << “\nDuong di decn dieu dai nhat tu (® <<
u << N, g v o< V),
cout << “\nCo do dai ™ << kmax <<
“ va di gua cac diem:”;
for{int i=1; i<=kmax; ++i}
cout << “\n("“ << hmax[i] << ,” << cmax[i] << ™)*”;
getch () ;
}

Bai toan 2: Tim dudng di ngin nhit (thujt todn Dijstra).

M6 ta cy thé bai todn: Cho mét s8 dinh. Tai moi dinh cé thé cé mot hodc
nhiéu duong di c6 hudng dén cic dinh khic (goi dudng di nay 13 cung). Yéu
ciu: Khi cho phép chon mét dinh bét ky, hiy chi ra cic dudng di tif nd dén cic
dinh khéc (néu c6) va khi d6 duong di ndo 12 ngin nhit.

Ghi chii: Chuong trinh cin tép DOTHLTXT

Chuong trinh sau dugc chay minh hoa véi tép DOTHIL.TXT c¢6 5 dinh, 9
cung, nhu sau:

W B W N
NPoaREoRNP B
WhaNNBRPRQOW

I
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Khi d6, néu chon dinh xuét phat 13 dinh 2, chuong trinh sé& chay nhu trong
hinh minh hoa sau:

//
/f
/e

C DoThi.CPP
Chuong trinh tim duong di ngan nhat theo
thuat tcan: Dijstra

#include <stdio.h>

#i

nciude <conic.h>

#include <iostream.h>
$include <stdlib.h>

in
flo
/
/r
/r
’f
//
/7
/
!/
/7
/i
cl
{

t dinhtruoc{20], dinhchon([20]}, dachon[20];
at dail[20];

Cac mang dinhtruoc, dinhchon, dachon, dai
dung trong thuat toean:
dinhtruoc[l]l=dai[l]=0

dinhchon[1l]=u, dachon[ul=1

Voi k=2,...,n =~ 7

dinhchon[k] - chua dinh chon trong bucc k

dinhtruoc([k] - chua dinh (da chon trucc) tu do di den
dinhchon[k]

dai[k] - chua do dai cua doan thang di den dinhchonfk}

dachon{dinhchon[k]]=1 - danh dau cac dinh da chon
ass DoThi

private:

float a{2061[20]; // Ma tran bieu dien do thi co huong:

// al{i,d] = 0 - khong co cung tu i den j
// afi,j] > 0 - do dai cung i->]
// Chu v: ali,d] <> alj,1i]

int n; /* So dinh */

int u; /* Dinh xuat phat (1 <= u <= n) */

public:
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veid ducongditoi (int k) ;
veld in ka():
i:
vold DoThi::nhapdl kheoigan (char *tep)
{
int i,9,k,m; float tg;
FILE *fp;
fp=fopen {tep, "r”);
if (fp==NULL}
{
printf (“\nTep: %s khong co”,tep); getch{); exit (0);
} .
for{(i=0;31<20;++1)
for (7=0;3<20;++3)
afil[il = G;
fscanf (fp, “%$d%d4”, &n, &m) ; :
cout << “\nDo thi co:\nSo dinh: » <<'n <<
“ So cung: “ << m;
for (k=0;k<m; ++k)
{
fscanf (fp, “%$d%d%f”, &i, &j, &tg);
printf{"\nCung %d -> %d co do dai = %0.2f",i, j, tqg):
ali] [J]1=tg;
}
fcleose (fp);
printf (“\nNhap dinh xuat phat tu 1 den %d: “,n);
scanf (“%d”, gu) ;
for(i=1;i<=n;++i) dachon[i]1=0;
dacheoni{ul=1i;
dail[1]=0.0;
dinhtruoc[1]=0;
dinhchon[l]=u:
}

void DeThi::imin_hang(int i, int *jmin, float *gtmin)

{
int 3;
*jmin=0; *gtmin=0.0;
for (i=1;j<=n;++7)

if(alil[i]1>0 && dachon[j]==0)

{
I ((*jmin==0) || (*Jmin >0 && al[il[j] < *gtmin))
{
*jmin = j ; *gtmin = al[i] [J] ;

}
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H

int DoThi::thuattoan ()
{
int kj
for{k=2;k<=n ; ++k) /* Buoc k */
{
// Buoc k - Xac dinh dchon_k, dtruoc_k, dai_k
float dai_k=0.0 ;
int dchon k=G, dtruoc_k ;
int m;
for(m=1; m< k ; ++m)
//Xet cac buoc truoc m=l,..., k-1
{
// Bucc m ~ Xuat phat tu dinhchon o buocc m
// Xac dinh: dchon_m, dtrucc_m, dai_m
int dchon m, dtruoc m ; float dai_m;
dtruocc_m = dinhcheon[m];
min_hang (dtruoc_m, &dchon_m, &dai_m);
dai m += daifm];
if (dchen_m>0)
if { (dchon_k==0) || (dchon k>0 && dai k>dai_m))
{
dchen k=dchoen_m;
dtruoec k= dtruoc m;
dai_k=dai_m;
}
}
dinhtruoc[k]=dtruoc _k; dinhchon[k]=dchon k;
dail[k]l=dai_k; dachonldchon_k]=1;
if {dinhchon[k]==0) return (k-1};
}

return n;

}

// Duong di tu dinhchon[l] den dinhchon(kl, k>=2
void DoThi::duongditol {(int k)
{
int d{20%,4i,J,m;
d[1]1=dinhchon{k];
d[2]=dinhtruoc([k];
i=2; wm=k-1;
while{dfi] I=dinhchon(l1])
{
while (dinhchon[mi 1=d[il} --m;
d{i+1l]=dinhtruocim];
+41;
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}
printf (“*\n\nDuong di toi dinh %d co do dai: %0.1Ff~,

dinhchon[k], daifkl);
printf (“\nCach di: %d”, d[i]);
for (J=1i-1; j>=1; --1}
printf{™ -> %3”,d4{j]1):
J
void DoThi::in_kg()
{
int m;
m=thuattoan{); ‘
//cout << “\nm= " << m; getch{);
if (m<=1)
cout << “\nKhong co dueng di tu dinh » <<
dinhchon[l] << ™ den cac dinh khac”;
else

{
printf("\nTu dinh %d co the di den %d dinh khac”,

dinhchon[l}, m~1 );
printf ("\n\n%d duong di ngan nhat tu dinh %d la:”,
m~1, dinhchon[1]};
for(int k=2;k<=m;++k}
ducngditoi (k};
}
}

void main ()
{
DoThi dt;
clrscr{);
dt.nhapdl_khoigan (“dothi.txt”);
dt.in_kqg();
getchi};
}

Bai toan 3: Thap Ha Noi.

M0 ta cy thé bai todn: C6 mot thdp m tdng dang ddt tai vi tri A. Yéu cdu dit
ra la: hily chuyén thép t6i vi tri B, Khi chuyén dung vi trf trung gian C.

Ghi chi: S6 thit ty cha thép (1, 2, 3, ...) duge ddnh tif trén xudng,

Chiiong trinh sau dugc chay minh hoa véi triéing hgp m = 3:

Tuong ting véi tridng hop nay (m = 3), cic budc thuc hién viée di chuyén
tiing tdng clia thdp dugc minh hoa chi tiét nhu sau:

// C_THAP.CPP
#include <iostream.h>

1481}



Lap trinh C++

#include <conic.h>
class Thap
{
private:
int m;//so tang
public:
Thap (int ml=1)
{
m=ml ;
}
voild nhap();
void chuyen (char vt_dau, char vt_cuoi,
char vt _tg);
I
void Thap::chuyen(char vt_dau, char vt cuoi,
char vt_tqg)
{
1 (me=esl)
cout << “\nChuyen tang " << m <<
“tu M << vt _dau << Y den ™ << vit_cuoi;
eise '
{
Thap (m-1) .chuyen (vt_dau, vt_tg, vt_cuei);
cout << “\nChuyen tang ™ << m << ™ tu ™ <<
vt _dau << ™ den ™ << vt _cuoi;
Thap (m-1) .chuyen{vt tg, vt_cuoi, vt_dau};
}
}
void Thap: :nhap{)
{
cout << “\nNhap so tang m = %;
cin >> this->m;
1
void main()
{
Thap t;
clrscr ()
t.nhap(};
t.chuyen{‘*aA’,’'Bf,’'C")
getch();

r
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